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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 satisfaction and accomplishment
that you feel after doing the job yourself.

Using the manual

The manual is divided into Chapters.
Each Chapter is divided into numbered Sec-
tions, which are headed in bold type between
horizontal lines. Each Section consists of
consecutively numbered paragraphs.

At the beginning of each numbered Sec-
tion you will be referred to any illustrations
which apply to the procedures in that Sec-
tion. The reference numbers used in illustra-
tion captions pinpoint the pertinent Section
and the Step within that Section. That is,
illustration 3.2 means the illustration refers to
Section 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 refer-
ence will be given as Chapter and Section
number. Cross references given without use
of the word “Chapter” apply to Sections
and/or paragraphs 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 to the
Hyundai Elantra

These models are available in four-door
sedan body, four-door hatchback and station
wagon body styles.

The transversely mounted inline four-
cylinder engines used in these models are
equipped with electronic fuel injection.

The engine drives the front wheels
through either a five-speed manual or a four-
speed automatic transaxle via independent
driveaxles.

Independent suspension, featuring
MacPherson struts, is used on all four

wheels. The power-assisted rack-and-pinion
steering unit is mounted behind the engine.

The brakes at the front are discs and
either disc or drum at the rear, with standard
power assist. Some models are equipped
with Anti-lock Braking Systems (ABS).

I | ' |



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 number stamped on
a plate attached to the dashboard inside the
windshield on the driver’s side of the vehicle
(see illustration) It is also stamped on the
firewall in the engine compartment and on a
plate on the drivers side door (see illustra-
tions. The VIN also appears on the Vehicle
Certificate of Title and Registration. It con-
tains information such as where and when
the vehicle was manufactured, the model
year and the body style.

VIN Engine and model year
codes

Two particularly important pieces of
information found in the VIN are the engine

— 4 i

The Vehicle Identification Number (VIN) is also stamped into

code and model year code. Counting from
the left, the engine code designation is the
eighth digit. The model year code is the 10th
digit.
Model year codes

T=1996

V =1997

W = 1998

X =1999

Y = 2000

1=2001

Engine codes
M = |.8L DOHC four-cylinder engine
F = 2.0L DOHGC four-cylinder engine

The engine code number is commonly
needed when ordering engine parts. Besides
being a component of the VIN, an engine
code can also be found on the front (radiator)
side of the engine on the right (passenger’s
side) end below the oil filter. 5

Transaxie number

The transaxle number is commonly
needed when ordering transaxle parts. On

[ Nohee |

firewall in the engine compartment
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The Vehicle Identification Number (VIN) is
stamped into a metal plate fastened to the
dashboard on the driver's side - it is
visible through the windshield

manual transaxles it's located on the
transaxle case. On automatic transaxles, it's
found on a tag on the front of the transaxle
case.

The VIN can also be found on the end of the driver’s door




Buying parts

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
parts is as follows:

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

parts on an exchange basis, which can save
a considerable amount of money. Discount
auto parts stores are often very good places
to buy materials and parts needed for general
vehicle maintenance such as oil, grease, fil-
ters, 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

Maintenance techniques,
tools and working facilities

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.

Maintenance techniques

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

Fasteners

Fasteners are nuts, bolts, studs anpd
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 undam-
aged threads and undamaged corners on the
hex head where the wrench fits. Develop the
habit of replacing all damaged nuts and bolts
with new ones. Special locknuts with nylon or
fiber inserts can only be used once. If they
are removed, they lose their locking ability
and must be replaced with new ones.

Rusted nuts and bolts should be treated
with a penetrating fluid to ease removal and
prevent breakage. Some mechanics use tur-
pentine in a spout-type oil can, which works

quite well. After applying the rust penetrant,

let it work for a few minutes before trying 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.

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 diame-
ter, thread pitch and length, metric and stan-
dard bolts can also be distinguished by
examining the bolt heads. To begin with, the
distance across the flats on a standard bolt
head is measured in inches, while the same
dimension on a metric bolt is sized in millime-
ters (the same is true for nuts). As a result, a
standard wrench should not be used on a
metric bolt and a metric wrench should not
be used on a standard bolt. Also, most stan-
dard bolts have slashes radiating out from
the center 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 automo-
biles. Metric bolts have a property class
(grade) number, rather than a slash, molded
into their heads to indicate bolt strength. In
this case, the higher 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 num-
ber of dots, or the higher the number, the
greater the strength of the nut.
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Metric studs are also marked on their
ends according to property class (grade).
Larger studs are numbered (the same as
metric bolts), while smaller studs carry a geo-
metric code to denote grade.

It should be noted that many fasteners,
especially Grades 0 through 2, have no dis-
tinguishing marks on them. When such is the
case, the only way to determine whether it is
standard or metric is to measure the thread
pitch or compare it to a known fastener of the
same size.

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

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

Tightening sequences and
procedures

Most threaded fasteners should be
tightened to a specific torque value (torque is
the twisting force applied to a threaded com-
ponent such as a nut or bolt). Overtightening
the fastener can weaken it and cause it to
break, while undertightening can cause it to
eventually come loose. Bolts, screws and

studs, depending on the material they are
made of and their thread diameters, have
specific torque values, many of which are
noted in the Specifications at the beginning

"of each Chapter. Be sure to follow the torque

recommendations closely. For fasteners not
assigned a specific torque, a general torque
value chart is presented here as a guide.
These torque values are for dry (unlubricated)
fasteners threaded into steel or cast iron (not
aluminum). As was previously mentioned, the
size and grade of a fastener determine the
amount of torque that can safely be applied
to it. The figures listed here are approximate
for Grade 2 and Grade 3 fasteners. Higher
grades can tolerate higher torque values.
Fasteners laid out in a pattern, such as
cylinder head bolts, oil pan bolts, differential

Grade 8

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

Grade Identification Grade Identification
e
Hex Nut Hex Nut /—~
Grade 5 Property
Class 9
Arabic 9
Hex Nut :
Hex Nut
Pro
Grade 8 ekl o Class Class Class
10.9 9.8 8.8
6 Dots Arabic 10
Standard hex nut Metric hex nut Metric stud strength markings

strength markings strength markings

00-1 HAYNES
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cover bolts, etc., must be loosened or tight-
ened in sequence to avoid warping the com-
ponent. This sequence will normally be
shown in the appropriate Chapter. If a spe-
cific pattern is not given, the following proce-
dures 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, following the same pattern. Finally,

tighten each of them one-quarter turn at a
time until each fastener has been tightened to
the proper torque. To loosen and remove the
fasteners, the procedure 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 compo-
nents before removal. i
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

Metric thread sizes Ft-lbs
6to9
14 to 21
28 to 40
50 to 71
80 to 140
Pipe thread sizes
VR L e R S e W BT T
1210 18
22 to 33
e R 25 to 35
U.S. thread sizes
104 00 s 6to9
5/16 - 18........ 1210 18
BB D 14 to 20
3/8-16... 22 to 32
e e e e 27 t0 38
ok e i T 4010 55
7/16 - 20. 40 to 60
P A 55 to 80

Nm

9to 12

19 to 28
38 to 54
68 to 96
109 to 154

71010
17 to 24
30 to 44
34 to 47

910 12
17to 24
19to 27
30 to 43
37 to 51
551074
55 to 81
75to 108

Standard (SAE and USS) bolt dimensions/grade marks

Grade marks (bolt strength)
Length (in inches)

O

Nominal diameter (in inches)

Thread pitch (number of threads per inch)

Metric bolt dimensions/grade marks

P Property class (bolt strength)

L  Length (in millimeters)

T Thread pitch (distance between threads in millimeters)
D  Diameter

| | _
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Micrometer set

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 espe-
cially helpful when working on assemblies
with very small parts, such as the carburetor,
alternator, valve train or interior dash and trim
pieces. The cavities can be marked with paint
or tape to identify the 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
compound before assembly. Age, heat and
pressure can sometimes cause the two parts
to stick together so tightly that they are very
difficult to separate. Often, the assembly can
be loosened by striking it with a soft-face
hammer near the mating surfaces. A regular
hammer can be used if a block of wood is
placed between the hammer and the part. Do
not hammer on cast parts or parts that could
be easily damaged. With any particularly
stubborn part, always recheck to make sure
that every fastener has been removed.

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

After the parts are separated, the old
gasket must be carefully scraped off and the
gasket surfaces cleaned. 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. A scraper can be
fashioned from a piece of copper tubing by
flattening and sharpening 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 sur-
face is gouged, then a gasket sealer thick
enough to fill scratches will have to be used
during reassembly of the components. For
most applications, a non-drying (or semi-dry-
ing) gasket sealer should be used.

Hose removal tips

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

Hose removal precautions closely paral-
lel gasket removal precautions. Avoid
scratching or gouging the surface that the
hose mates against or the connection may
leak. This is especially true for radiator hoses.
Because of various chemical reactions, the
rubber in hoses can bond itself to the metal
spigot that the hose fits over. To remove a
hose, first loosen the hose clamps that
secure it to the spigot. Then, with slip-joint
pliers, grab the hose at the clamp and rotate
it around the spigot. Work it back and forth
until it is completely free, then pull it off. Sili-
cone 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. 2

Tools

A selection of good tools is a basic
requirement for anyone who plans to main-
tain 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
maintenance and repair, it is a wise one.

To help the owner decide which tools
are needed to perform the tasks detailed in
this manual, the following tool lists are
offered: Maintenance and minor repair,
Repair/overhaul and Special.

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

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

e
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Dial caliper

Timing light

Damper/steering wheel puiler General purpose puller Hydraulic lifter removal tool
Spark plug gap adjusting tool Tire pressure gauge Safety goggles
! Feeler gauge set Grease gun g Jackstands (2)
Brake bleeder wrench Oil can Drain pan
. Stagc{ag S R ’::;.]e ane?: cloth Note: /f basic tune-ups are going to be part of
Phillps 2 i (No. 2 x 6 inch) By ettt o cleaning tool routine mmaintelipse, kWil S pese i
Combination pliers - 6 inch Qil fitter wrench puiEhase s good QUaly SUOSaRCol e

light and combination tachometer/dwell

Hacksaw and assortment of blades Funnel (medium size)
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Valve spring compressor

Ridge reamer

meter. Although they are included in the list
of special tools, it is mentioned here because
they are absolutely necessary for tuning most
vehicles properly.

Repair and overhaul tool set

These tools are essential for anyone
who plans to perform major repairs and are in
addition to those in the maintenance and
minor repair tool kit. Included is a compre-

Ring compressor

Piston ring groove cleaning tool

hensive set of sockets which, though expen-
sive, are invaluable because of their versatil-
ity, especially when various extensions and

drives are available. We recommend the 1/2-

inch drive over the 3/8-inch drive. Although
the larger drive is bulky and more expensive,
it has the capacity of accepting a very wide
range of large sockets. |deally, however, the
mechanic should have a 3/8-inch drive set
and a 1/2-inch drive set.

Socket setfs)

Reversible ratchet

Extension - 10 inch

Universal joint

Torque 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

Scribe

Ring removal/installation tool

Scraper (made from flattened 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)
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 tem-
porary basis.

This list primarily contains only those
tools and instruments widely available to the
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Cylinder hone

public, and not those special tools produced
by the vehicle manufacturer for distribution to
dealer service depar‘tn’%ents. Occasionally,
references to the manufacturer's special
tools are included in the text of this manual.
Generally, an alternative method of doing the
job without the special tool is offered. How-
ever, sometimes there is no alternative to
their use. Where this is the case, and the tool

cannot be purchased or borrowed, the work:*

should be turned over to the dealer service
dep‘aﬂment 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)

Brake hold-down spring tool

Hand operated vacuum/pressure pump

Tachometer/dwell meter

Universal electrical multimeter

Cable hoist

Brake spring removal and installation

tools

Floor jack
Buying tools

For the do-it-yourselfer who is just start-
ing to get involved in vehicle maintenance
and repair, there are a number of options
available when purchasing tools. If mainte-

‘nance and minor repair is the extent of the

work to be done, the purchase of individual
tools is satisfactory. If, on the other hand,
extensive work is planned, it would be a good
idea to purchase a modest tool set from one
of the large retail chain stores. A set can usu-
ally be bought at a substantial savings over
the individual tool prices, and they often
come with a tool box. As additional tools are
needed, add-on sets, individual tools and a
larger tool box can be purchased to expand
the tool selection. Building a tool set gradu-
ally allows the cost of the tools to be spread
over a longer period of time and gives the
mechanic the freedom to choose only those
tools that will actually be used.

Brake cylinder hone

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

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

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

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

How to repair damaged
threads

Sometimes, the internal threads of a nut
or bolt hole can become stripped, usually
from overtightening. Stripping threads is an
all-too-common occurrence, especially when
working with aluminum parts, because alu-
minum 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 origi-
nal size. Then you simply drill a hole to
the specified size, then run the threaded
plug into the hole with a bolt and jam
nut. Once the plug is fully seated,
remove the fam nut and bolt.

3) The third method uses a patented
thread repair kit like Heli-Coil or Slimsert.
These easy-to-use kits are designed to
repair damaged threads in straight-
through holes and blind holes. Both are
available as kits which can handle a vari-
ety 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 lit-
tle 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
disposal site or recycling center. Plastic jugs,
such as old antifreeze containers, are ideal
for this purpose.

Always keep a supply of old newspa-
pers and clean rags available. Old towels are
excellent for mopping up spills. Many
mechanics use rolls of paper towels for most
work because they are readily available and
disposable. 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.
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Booster battery (jump) starting

Observe the following precautions when using a booster battery
to start a vehicle:

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

b) Turn off the lights, heater and other electrical loads.

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

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

g) The two vehicles MUST NOT TOUCH each other.

- ) Make sure the transmission is in Neutral (manual transaxle) or Park
(automatic transaxle).

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.

Connect one end of the black cable to the negative (-) terminal of
the booster battery. The other end of this cable should be connected
to a good ground on the engine block (see illustration). Make sure the
cable will not come into contact with the fan, drivebelts or other mov-
ing parts of the engine.

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. ]

Dead battery Booster batiery

2

Make the booster battery cable connections in the numerical
order shown (note that the negative cable of the booster battery
is NOT atiached to the negative terminal of the dead battery)

k |
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Jacking and towing

Jacking

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

The vehicle should be on level ground.
Place the shift lever in Park, if you have an
automatic, or Reverse if you have a manual
transaxle. Block the wheel diagonally oppo-
site 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. Caution: On some mod-
els the wheel cover can't be removed by pry-
ing; the wheel nuts must be removed first.

Loosen, but do not remove, the lug nuts
(one-half turn is sufficient). Note: Factory
alloy wheels may have one locking nut that
requires a special keyed adapter (supplied
with the vehicle). Next, place the scissors-
type jack under the side of the vehicle and
adjust the jack height until the slot in the jack
head engages with the raised portion of the
ridge on the vertical rocker panel flange near-
est the wheel to be changed. There is a front
and rear jacking point on each side of the
vehicle.

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 criss-cross 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

Vehicles equipped with an automatic
transaxle should not be towed with all four
wheels on the ground. As a general rule, the
vehicle should be towed with the front (drive)
wheels off the ground (the best method is to
have the vehicle placed on a flat-bed tow
truck). If they can't be raised, place them on a
dolly.

When towing a vehicle equipped with a
manual transaxle with all four wheels on the
ground, be sure to place the shift lever in
neutral and release the parking brake. The
ignition key must be in the ACC position,
since the steering lock mechanism isn't
strong enough to hold the front wheels
straight while towing.

Equipment specifically designed for
towing should be used. It should be attached
to the main structural members of the vehi-
cle, not the bumpers or brackets.

Safety is a major consideration when
towing and all applicable state and local laws
must be obeyed. A safety chain system must
be used at all times. Remember that power
steering and power brakes will not work with
the engine off.

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

s 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 recom-

 mended for use on electrical components.

Brake system cleaner is used to

. remove brake dust, grease and brake fluid

|.'

"

+il
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from the brake system, where clean surfaces
are absolutely necessary. [t leaves no residue
‘and often eliminates brake squeal caused by
‘contaminants.

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
Joil-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-conduc-
tive, non-corrosive and non-flammable.

Degreasers are heavy-duty solvents
used to remove grease from the outside of the
engine and from chassis components. They
can be sprayed or brushed on and, depend-
ing 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-20to 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 heavy 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
electrically conductive and will not foul elec-
trical contacts in locks such as the ignition
switch.

Moly penetrants loosen and lubricate
frozen, rusted and corroded fasteners and
prevent future rusting or freezing.

Heat-sink grease is a special electri-
cally non-conductive grease that is used for
mounting 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 sili-
cone, 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 supplemen-
tary sealer with almost all low and medium
temperature gaskets.

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, seal-
ing 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 anti-seize, usu-
ally made with copper and graphite lubri-
cants, is used for exhaust system and
exhaust manifold bolts.

Anaerobic locking compounds are
used to keep fasteners from vibrating or
working loose and cure only after installation,
in the absence of air. Medium strength lock-
ing 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 varnish that build up on car-
buretor, fuel injection and intake parts. They
also serve to break down carbon deposits
that form on the inside surfaces of the com-
bustion chambers. Some additives contain
upper cylinder lubricants for valves and pis-
ton rings, and others contain chemicals to
remove condensation 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 vehi-
cle from corrosion. It also acts as a sound-
deadening 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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Conversion factors

Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (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 (0z)
Pounds (Ib)

Force

QOunces-force (ozf; 02)
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 square inch
{psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
{psi; Ibf/in%; Ib/in?)
Kilopascals (kPa)

Torgue (moment of force)
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)

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

HKAXRKHXX KX AKX X

o x
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= (°C x 1.8) + 32

26.4 = Millimeters (mm)
0.3056 = Meters (m)
1.609 = Kilometers (km)

16.387 = Cubic centimeters (cc; cm®)
0.668 = Liters (l)

1.137 = Liters (l)

1.201 =US quarts (US qt)

0.946 = Liters (l)

4.548 = Liters (I)

1.201 = US gallons (US gal)

3.785 = Liters (l)

28.35 = 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)

0.069 =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)
254 = Millimeters mercury (mm Hg)
745.7 =Watts (W)

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

0.354 = Kilometers per liter (km/l)
0.425 = Kilometers per liter (km/l)
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0.0394
3.281
0.621

0.061
1.76
0.88

0.833

1.057
0.22

0.833

0.264

0.035
2.205

3.6
0.225
9.81
14,223
14.696
14.5
0.145
98.1

0.868
8.85
12
7.233
0.738
9.804

0.2961
0.0394

0.0013

0.621

2.825
2.352

Inches (in)
Feet (ft)
Miles

o

= Cubic inches (cu in; in®)

= Imperial quarts (Imp gt)
= Imperial quarts (Imp qt)
= US quarts (US qt)

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

= Ounces (oz)
= Pounds (Ib)

= Ounces-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; Ibffin®; Ib/in®)

= Kilopascals (kPa)

= 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; b 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)

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56

*/t Is common practice to convert from miles per gallon (mpg) to liters/100 kilometers (//100km),
where mpg (Imperial) x I/100 km = 282 and mpg (US) x /100 km = 235
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FRACTIONS to DECIMALS to MILLIMETERS

Decimal mm Decimal mm Fraction | Decimal mm Fraction | Decimal mm
0.001 0.0254 0.500 12,7000 1/64 0.0156 0.3969 33/64 0.5156 13.0969
0.002 0.0508 0.510 12.9540 1/32 0.0312 0.7938 17/32 0.5312 13.4938
0.003 0.0762 . 0.520 13.2080 3/64 0.0469 1.1906 35/64 0.5469 13.8906
0.004 0.1016 0.530 13.4620
0.005 0.1270 0.540 13.7160
0.006 0.1524 0.550 13.9700 1/16 0.0625 1.5875 9/16 0.5625 14.2875
0.007 0.1778 0.560 14.2240
0.008 02032 0.570 14.4780
0.009 0.2286 0.580 14.7320 5/64 0.0781 1.9844 37/64 0.5781 14.6844

S oi0 st 0.590 14.9860 3/32 0.0938 2.3812 19/32 0.5938 15.0812
5050 09080 7/64 0.1094 2.7781 39/64 0.6094 15.4781
0.030 0.7620
0.040 1.0160 0.600 15.2400
e e 0,610 15.4940 1/8 0.1250 3.1750 5/8 0.6250 15.8750

© 0.060 1.5240 0.620 15.7480
0.070 1.7780 Qi Ll 160020 9/64 0.1406 | 3.5719 41/64 0.6406 | 16.2719
0080 | 20320 | 0640 | 162560 5/32 01562 | 39688 | 2132 | 06562 | 16.6688
0.090 22860 0.650 16.5100 : y < ;

0.660 16.7640 11/64 0.1719 4.3656 43/64 0.6719 17.0656
g-:{l)g %-ggﬂg 0.670 17.0180
5130, | 30480 g:ggg b 3/16 0.1875 | 4.7625 11716 | 06875 | 17.4625
0.130 3.3020
0.140 3.5560
0.150 3.8100 13/64 0.2031 5.1594 45/64 0.7031 17.8594
0.160 4.0640 0.700 17.7800 7/32 0.2188 5.5562 23/32 0.7188 18.2562
0.170 4.3180 0.710 18.0340 15/64 0.2344 5.9531 47/64 0.7344 18.6531
0.180 4.5720 0.720 18.2880
0.190 4.8260 0.730 18.5420
0.740 18.7960 1/4 0.2500 6.3500 3/4 0.7500 19.0500
0.200 5.0800 0,750 19.0500
0.210 5.3340 0.760 19.3040
0.220 5.5880 0.770 19.5580 17/64 0.2656 6.7469 49/64 0.7656 19.4469
0.230 5.8420 0.780 19.8120 9/32 0.2812 7.1438 25/32 0.7812 19.8438
0.240 6.0960 0.790 20.0660 19/64 0.2969 7.5406 51/64 0.7969 20.2406
0.250 6.3500
0.260 6.6040
0.270 6.8580 g'g?g gg'g?ﬁg 5/16 0.3125 7.9375 13/16 0.8125 | 20.6375
0.280 7.1120 ' :
0.290 7.3660 g-sgg gl,gzgo :
0.300 76200 0‘3 40 2}'3323 21/64 0.3281 8.3344 53/64 0.8281 21.0344
: : : : 11/32 0.3438 8.7312 27/32 0.8438 21.4312
g 8740 o ZLoNN 23/64 0.3594 '9,1281 55/64 0.8594 21.8281
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 82900 0.890 226060 3/8 0.3750 9.5250 7/8 0.8750 22.2250
0.360 9:1440 '
g:ggg g:gggg 25/64 . 0.3906 9.9219 57/64 0.8906 22.6219
0390 9.9060 13/32 0.4062 10.3188 29/32 0.9062 23.0188
0.900 22.8600 27/64 0.4219 10.7156 59/64 0.9219 23.4156
0.400 10.1600 0.910 23.1140 :
0.410 104140 | 0920 23.3680

0.420 10.6680 0.930 23.6220 7/16 0.4375 11.1125 15/16 0.9375 23.8125
0.430 10,9220 0.940 23.8760
0.440 11.1760 | 0.950 24.1300
0.450 11.4300 0.960 24.3840 29/64 0.4531 11.5094 61/64 0.9531 24.2094
0.460 11.6840 0.970 24.6380 15/32 0.4688 11.9062 31/32 0.9688 24.6062
0.470 11.9380 0.980 24.8920 31/64 0.4844 12.3031 63/64 0.9844 25.0031
0.480 12.1920 0.990 25.1460 :

0.490 12.4460 1.000 25.4000 172 0.5000 12.7000 1 1.0000 25.4000
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Safety first!

Regardless of how enthusiastic you may
be about getting on with the job at hand, take
the time to ensure that your safety is nat
jeopardized. 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 systen% - 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 fluid by mouth, or allow
them to remain on your skin.

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

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
guickly 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
pouring of such volatile fluids should be done
in a well ventilated area.

When using cleaning fluids and sol-
vents, read the instructions on the container

carefully. Never use materials from unmarked
containers.

Never run the engine in an enclosed
space, such as a garage. Exhaust fumes con-
tain carbon monoxide, which is extremely
poisonous. 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 maintenance-free batteries). Do not
charge at an excessive rate ¢f 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 excessive heat in the vicinity of fuel
or fuel vapor.

Secondary ignition system

voltage

A severe electric shock can result from
touching certain parts of the ignition system
(such as the spark plug wires) when the
engine is running or being cranked, 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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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 trou-
bleshooting is not a mysterious black art
practiced only by professional mechanics. It
is simply the result of the right knowledge
combined with an intelligent, systematic
approach to the problem. Always work by a
process of elimination, starting with the sim-
plest solution and working through to the
most complex - and never overlook the obvi-
ous. Anyone can run the gas tank dry or leave

the lights on overnight, so don’t assume that.

you are exempt from such oversights.

Finally, always establish a clear idea of
why a problem has occurred and take steps
to ensure that it doesn’t happen again. If the
electrical system fails because of a poor 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
component can often be indicative of poten-
tial failure or incorrect functioning of a more
important component or system.

Engine

1 Engine will not rotate when
attempting to start

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

2  Battery discharged or faulty (Chapter 1).
3  Automatic transmission not completely
engaged in Park (Chapter 7B) or clutch not
completely depressed (Chapter 8).

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).

4 Leaking fuel injector(s), faulty fuel pump,

pressure regulator, etc. (Chapter 4).

5  Fuel not reaching fuel rail (Chapter 4).

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 Broken or stripped timing belt (Chap-
ter 2).

11 Defective fuel pump relay and/or har-
ness at relay (Chapter 4)

3 Engine hard to start when cold

Battery discharged or low (Chapter 1).
Malfunctioning fuel system (Chapter 4).
Injector(s) leaking (Chapter 4).

WM =

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, espe-
cially ground (Chapter 1).

4 Malfunctioning EVAP system (Chapter 6)

5 Starter motor noisy or
excessively rough in engagement

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

6 Engine starts but stops
immediately

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

2 Insufficient fuel reaching the fuel injec-
tor(s) (Chapters 1 and 4).

3  Vacuum leak at the gasket between the
intake manifold and throttle body (Chapters 1
and 4).

7 0il 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).

8 Engine lopes while idling or idles
erratically

Vacuum leakage (Chapters 2 and 4).
Defective EGR valve (Chapter 6).

Air filter clogged (Chapter 1).

Fuel pump not delivering sufficient fuel

B I

to the fuel injection system (Chapter 4).

5 Leaking head gasket (Chapter 2).

6 Timing belt and/or pulleys worn (Chap-
ter 2).

7  Camshaft lobes worn (Chapter 2).

9 Engine misses at idle speed

1  Spark plugs worn or not gapped prop-
erly (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).

10 Engine misses throughout the
driving speed range

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

2  Low fuel pressure (Chapter 4).

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

4  Incorrect ignition timing (Chapter 5).

5 Spark plug wires damaged and shorting
out (Chapters 1 or 5).

6 Faulty emission system components
(Chapter 6).

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

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

9 Vacuum leak in fuel injection system
(Chapter 4), intake manifold (Chapter 2A) or
vacuum hoses.

11 Engine stumbles on acceleration

1 Spark plugs fouled (Chapter 1).

2 Fuel injection system faulty (Chapter 4).
3  Fuel filter clogged (Chapters 1 and 4).
4  Incorrect ignition timing (Chapter 5).

5 Intake air leak (Chapters 2 and 4).

12 Engine surges while holding
accelerator steady

1  Intake air leak (Chapter 4).

2 Fuel pump faulty (Chapter 4).

3 Loose fuel injector wire harness connec-
tors (Chapter 4).

4  Defective ECU or information sensor
(Chapter 6).

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 Faulty emissions system components
(Chapter 6).

4  Faulty or incorrectly gapped spark plugs
(Chapter 1).
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5  Faulty spark plug wires (Chapter 1).

6 Vacuum leak in the intake manifold or
vacuum hoses (Chapters 2 and 4).

7 Valve clearances incorrectly set (Chap-
ter 1).

14 Engine lacks power

1 Incorrect ignition timing (Chapter 5).

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

3 Fuel injection system malfunction
(Chapter 4).

4  Faulty coil (Chapter 5).

5 Brakes binding (Chapter 9).

6 Automatic transaxle fluid level incorrect
{Chapter 1).

7 Clutch slipping (Chapter 8).

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

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

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

11 Obstructed exhaust system (Chapter 4).

15 Engine backfires

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

2 lgnition timing incorrect (Chapter 5).

3 Faulty secondary ignition system
(cracked spark plug insulator and/or faulty
plug wires.

4  Fuel injection system malfunctioning
(Chapter 4).

‘5  Vacuum leak at fuel injector(s), intake

manifold, air control valve or vacuum hoses
(Chapters 2 and 4).

6 Valve clearances incorrectly set and/or
valves sticking (Chapter 1).

16 Pinging or knocking engine
sounds during acceleration or
uphill

Incorrect grade of fuel.

Ignition timing incorrect (Chapter 5).

Fuel injection system faulty (Chapter 4).
Improper or damaged spark plugs or
wires (Chapter 1).

5 EGR valve not functioning (Chapter 6).

6 Vacuum leak (Chapters 2 and 4).

7 Knock sensor malfunctioning (Chap-
ter 6).

00—

18 Engine diesels (continues to run)
after switching off

Leaking fuel injector(s).

Engine electrical system

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 locse 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).

Cooling system

24 Overheating

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

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

3  Thermostat faulty (Chapter 3).

4  Electric cooling fan circuit problem
(Chapter 3).

5 Radiator cap not maintaining proper
pressure (Chapter 3).

6 Ignition timing incorrect (Chapter 5).

25 Overcooling

1  Faulty thermostat (Chapter 3).

2 Inaccurate temperature gauge sending
unit (Chapter 3).

3  Electric cooling fan circuit problem
(Chapter 3).

20 Alternator light fails to go out

26 External coolant leakage

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 (Chapter 5).
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  Incorrectly set ignition timing (Chap-
ters 1 and 5).

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

4  Fuel injection system malfunctioning
(Chapter 4).

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

17 Engine runs with oil pressure
light on

1 Low oil level (Chapter 1).

2  Short in wiring circuit (Chapter 12).

3  Faulty oil pressure sender (Chapter 2).

4  Worn engine bearings and/or oil pump
(Chapter 2).

23 Fuel leakage and/or fuel odor

1 Leaking fuel feed or return line (Chapters
1 and 4).

2  Tank overfilled.

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

4  Fuel injectors faulty (Chapter 4).

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

2  Water pump defective (Chapter 3).

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

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

28 Coolant loss

1  Too much coolant in system (Chapter 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  Thermostat sticking (Chapter 3).

Clutch

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

1 No fluid in reservoir (Chapter 1)
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2  Faulty clutch master cylinder, release
cylinder or hydraulic line (Chapter 8).

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

31 Unable to select gears

1 Faulty transaxle (Chapter 7).

2  Faulty clutch disc (Chapter 8).

3 Release lever and bearing not assem-
bled properly (Chapter 8).

4  Faulty pressure plate (Chapter 8).

5 Pressure plate-to-flywheel bolts loose
(Chapter 8).

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

37 High pedal effort

1  Piston binding in bore of clutch master
or release cylinder (Chapter 8).
2  Pressure plate faulty (Chapter 8).

Manual transaxle

38 Knocking noise at low speeds

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

2 Worn driveaxle bore in differential case
(Chapter 7A).*

3  Bent reverse 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)."

45 Noisy in all gears

1 Insufficient lubricant (Chapter 7A).

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

3 Worn or damaged input gear shaft
and/or output gear shaft (Chapter 7A).*

46 Slips out of gear

39 Noise most pronounced when
turning

1  Clutch plate worn (Chapter 8).

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

3  Clutch plate not seated. It may take 30
or 40 normal starts for a new one to seat.

4  Warped pressure plate or flywheel
(Chapter 8).

5  Weak diaphragm spring (Chapter 8).

6 Clutch plate overheated. Allow to cool.

33 Grabbing (chattering) as clutch is
engaged

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

2 Worn or loose engine or transaxle
mounts (Chapters 2 and 7).

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

4  Warped pressure plate or flywheel
(Chapter 8).

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

34 Transaxle rattling (clicking)

1 Release |ever loose (Chapter 8).
2  Low engine idle speed (Chapter 5).

35 Noise in cluich area

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

36 Clutch pedal stays on floor

1 Faulty clutch master or release cylinder
(Chapter 8).

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

Differential gear noise (Chapter 7A).

40 Clunk on acceleration or
deceleration

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

2  Worn differential pinion shaft in case.”

3  Worn driveaxle bore in differential case
(Chapter 7A)."

4  Wom or damaged driveaxle inboard CV
joints (Chapter 8).

41 Clicking noise in turns

Worn or damaged outboard CV joint
(Chapter 8).

42 Vibration

1 Rough wheel bearing (Chapters 1
and 10).

2 Damaged driveaxle (Chapter 8).

3  Out-of-round tires (Chapter 1).

4  Tire out of balance (Chapters 1 and 10).
5  Worn CV joint (Chapter 8).

43 Noisy in neutral with engine
running

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

2  Damaged clutch release bearing (Chap-
ter 8).

44 Noisy in one particular gear

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

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

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
block (Chapter 7A).

6  Worn shift fork (Chapter 7A).*

47 Leaks lubricant

1 Driveaxle oil seals worn (Chapter 7).

2  Excessive amount of lubricant in
transaxle (Chapters 1 and 7A).

3 Loose or broken input gear shaft bear-
ing retainer (Chapter 7A).*

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

48 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 the home mechanic, the above
information should be helpful in isolating the
cause of the condition so that the owner can
communicate clearly with a professional
mechanic.

Automatic transaxle

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

49 Fluid leakage

1  Automatic transmission fluid is a deep
red color. Fluid leaks should not be confused
with engine oil, which can easily be blown




Troubleshooting

0-25

onto the transaxle by air flow.

2  To pinpoint a leak, first remove all built-
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 anhd determine

where the leak is coming from. Common
areas of leakage are:

a) Pan (Chapters 1 and 7)

b) Dipstick tube (Chapters 1 and 7)

¢) Transaxle oil lines (Chapter 7)

d) Speed sensor (Chapter 7)

50 Transaxle fluid brown or has a
burned smell

Transaxle fluid overheated (Chapter 1).

Driveaxles

55 Clicking noise in turns

Worn or damaged outboard CV joint
(Chapter 8).

56 Shudder or vibration during
acceleration

1 Excessive toe-in (Chapter 10).

2  Incorrect spring heights (Chapter 10).

3  Worn or damaged inboard or outboard
CV joints (Chapter 8).

4  Sticking inboard CV joint assembly
(Chapter 8).

57 Vibration at highway speeds

2  Uneven pad wear (Chapter é}.
3 Defective disc (Chapter 9).

61 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).

6 New pads or shoes installed and not yet
seated. It will take a while for the new mate-
rial to seat against the disc or drum.

51 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.

52 Transaxle will not downshift with
accelerator pedal pressed to the
floor '

1 Out of balance front wheels and/or tires
(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 problem
exists, make sure that:
a) The tires are in good condition and
properly inflated (Chapter 1).
b) The front end alignment is correct
(Chapter 10).
c) The vehicle is not loaded with weight in
an unequal manner.

58 Vehicle pulis to one side during
braking

Kick-down solenoid faulty (Chapter 7B).

53 Engine will start in gears other
than Park or Neutral

Neutral start switch malfunctioning
(Chapter 7B).

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

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

1 Incorrect tire pressures (Chapter 1).

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

3 Front, or rear, tires 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  Loose calipers (Chapter 9).

8  Excessive wear of brake shoe or pad
material or disc/drum on one side.

*62 Excessive brake pedal travel

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

3 Airtrapped in system (Chapters 1 and 9).

63 Dragging brakes

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

2  Master cylinder pistons not returning
correctly (Chapter 9). .

3  Restricted brakes lines or hoses (Chap-
ters 1 and 9).

4 Incorrect parking brake adjustment
(Chapter 9).

64 Grabbing or uneven braking
action

1 Brake pads or shoes worn out (Chap-
ter 9).

2  Malfunction of proportioning valve
(Chapter 9).

3  Binding brake pedal mechanism (Chap-
ter 9).

65 Brake pedal feels spongy when
depressed

59 Noise (high-pitched squeal when
the brakes are applied)

Disc brake pads worn out (Chapter 9).

60 Brake roughness or chatter
(pedal pulsates)

1 Excessive lateral runout (Chapter 9).

1 Airin hydraulic lines (Chapter 9).

2  Master cylinder mounting bolts loose
(Chapter 9).

8  Master cylinder defective (Chapter 9).

66 Brake pedal travels to the floor
with little resistance

1 Little or no fluid in the master cylinder
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reservoir caused by a leak in the system
(Chapter 9).

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

3  Defective master cylinder (Chapter 9).

67 Parking brake does not hold

Parking brake linkage
adjusted (Chapters 1 and 9).

improperly

Suspension and steering systems
Note: Before attempting to 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 col-
umn to the steering gear for loose con-
nectors or wear.

¢) Front and rear suspension and the steer-
ing gear assembly for loose or damaged
parts.

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

68 Vehicle pulls to one side

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

2  Broken or sagging springs (Chapter 10).
3  Wheel alignment (Chapter 10).

4  Front brake dragging (Chapter 9).

69 Abnormal or excessive tire wear

Wheel alignment (Chapter 10).

Sagging or broken springs (Chapter 10).
Tire out of balance (Chapter 10).

Worn strut damper (Chapter 10).
Overloaded vehicle.

Tires not rotated regularly.

DU AW =

72 Hard steering

78 Suspension bottoms

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

2  Front wheel alignment (Chapter 10).

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

73 Poor returnability of steering to
center

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

2  Binding in balljoints {Chapter 10).

3  Binding in steering column (Chapter 10).
4 Lack of lubricant in steering gear
assembly (Chapter 10).

5  Front wheel alignment (Chapter 10).

74 Abnormal noise at the front end

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

2  Damaged shock absorber mount (Chap-
ter 10).

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

4  Loose stabilizer bar (Chapter 10).

5  Loose wheel nuts (Chapters 1 and 10).

6 Loose suspension bolts (Chapter 10)

75 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).

Worn strut assemblies (Chapter 10).
Loose stabilizer bar (Chapter 10).
Broken or sagging springs (Chapter 10).
Wheels out of alignment (Chapter 10).

(s & B S 0 ]

76 Erratic steering when braking

70 Wheel makes a thumping noise

-

Blister or bump on tire (Chapter 10).
2  Worn strut damper (Chapter 10).

71 Shimmy, shake or vibration

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

2  Loose or worn front hub or wheel bear-
ings (Chapters 1, 8 and 10). .

3  Worn tie-rod ends (Chapter 10).

4 Worn lower balljoints (Chapters 1
and 10).

5  Excessive wheel runout (Chapter 10).

6  Blister or bump on tire (Chapter 10).

il Front hub bearings worn (Chapter 10).

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

4  Warped discs or drums (Chapter 10).

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

Loose stabilizer bar (Chapter 10).

Worn strut assemblies or mountings
Chapter 10).

Broken or sagging springs (Chapter 10).
Overloaded vehicle.

W= N =

1 QOverloaded vehicle.

2  Worn strut assemblies (Chapter 10).

3 Incorrect, broken or sagging springs
(Chapter 10).

79 Cupped tires

1  Front wheel or rear wheel alignment
(Chapter 10).

2  Worn strut assemblies (Chapter 10).

3  Wheel bearings worn (Chapter 10).

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

5  Worn balljoints (Chapter 10).

80 Excessive tire wear on outside
edge

1 Inflation pressures incorrect (Chapter 1).
2  Excessive speed in tumns.

3  Front end alignment incorrect (excessive
toe-in). Have professionally aligned.

4  Suspension arm bent or twisted (Chap-
ter 10).

81 Excessive tire wear on inside
edge

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

3 Loose or damaged steering or suspen-
sion components (Chapter 10).

82 Tire tread worn in one place

1  Tires out of balance.

2  Damaged or buckled wheel. Inspect and
replace if necessary.

3  Defective tire (Chapter 1).

83 Excessive play or looseness in
steering system

1 Front hub bearing(s) worn (Chapter 10).
2 Tie-rod end loose (Chapter 10).

3  Steering gear loose or worn (Chap-
ter 10).

4 \Worn or loose steering shaft joint (Chap-
ter 10).

84 Rattling or clicking noise in
steering gear

iy

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

A IO rOPIRCOMBIT G i e e N e e e s R s T 18 [l (e (o e e PN 1 T S e et e 2

- Automatic transaxie fluid CRANGE.....c.ccierecrsmeessieretensansressssasasss 25 Maintenance schedule...................... 1
Automatic transaxle fluid level CheckK.........cccoevivciceieisesirresinanns 7 Manual transaxle lubricant change...... Sy ABORNE
Battery check, maintenance and charging st Manual transaxle lubricant Ievel ChecK ...........cooueieereieeisreereseanas 17
Bral TlUld B AR s ais i v e b e  r e e e e i 1 28 Positive Crankcase Ventilation (PCV) valve check and
BrakesyStanroheckl s tni i b 0w, Mo e il it " 16 Feplacement syt S e i 21
Cooling system check... o Gl ild Power steering fluid level CheCK........c.ceveemreeeerererenasisnscsssereenesenes 6
Cooling system ser\ncmg (dralmng, ﬂushmg and refilllng) Eonssyehars o 0 Seatbalt check v iri it ninri et e s et 9 £
Drivebelt check, adjustment and replacement...............cccoeeinenens 12 Spark plug check and replacement . : 19 [
Engine oil and oil filter change............cocccecinens 8 Steering and suspension check....... S e s o 24
L G e e s e e e e 27 ot Tok (15= 3 o[ (=TeToTE (0ol o= o O SO LU s 5
Bt levelichecieesi L~ om. a d s, o0 % e L Dl o i 4 Tirerotationt.. an i ot ] 5]
Fuel filter replacement... i 29 Tune-up general information e LT 3
Fuel system check .. e 20 Underhood hose check ; Sasmasnanany =R
Ignition system component check and replacement ..................... 20 Windshield wiper blade inspection and replacement 10

Specifications

Recommended lubricants and fluids
Note: Manufacturers occasionally upgrade their fluid and lubricant specifications. Check with your local auto parts store for the most current rec-

ommendations.

Engine oil
Type.... API “certified for gasoline engines”
Vlscosrty cisneis See accompanying chart

Automatic transmlssron ﬂmd Dexron Ill automatic transmission fluid

Manual transaxle Iubncant.“..‘.......................... SAE 75W/90 gear oil

. Brake fluid type... ottt o do el e T LB S DOT 3 brake fluid

Power steering system flusd
SO aTe o T e o 1) R o s S e s ) Dexron Il automatic transmission fluid
2001 and later models PSF-3 power steering fluid

R e e N T eelin S LW Unleaded gasoline, 87 octane or higher

Coolant .......ccccuomiemiemsinss 50/50 mixture of ethylene glycol for aluminum radiator-based

antifreeze and water

Engine oil viscosity chart - for best fuel
economy and cold starting, select the
lowest SAE viscosity grade for the
expected temperature range

LOOK FOR
ONE OF
THESE LABELS

COLD
| WEATHER [1-a3 HavnEs |
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Capacities*

Engine oil, With filter Change...........ccimiismmimmsaiesasressasssssess

Automatic transaxle™ ...........
AN ATANSANIE i cini b aerag i soraassasstuenss s ins mans

(@075, [-13) & I v e S s St AR e P

4.5 gts (4.2 liters)
8.2 gts (7.7 liters)
2.3 gts (2.1 liters)
6.4 gts (6.0 liters)

*All capacities approximate. Fill below total capacity, then add as necessary to bring to appropriate level.

**| jsted are total new-unit fill capacities (less torque converter). Refill after draining is substantially less. The best way to determine the amount of
fluid to add during a routine fluid change is to measure the amount drained.

Ignition system
Spark plug type and gap
2000 and earlier

(TN IIEY s (i e ns ani ey b R Ui s e WS PR DA B e o T W s a3 4 U e kIS R S KA R
70, e L D PO P o P CapL e e T D B L e

2001

Gap......

Spark plug Wire resistance ........cccoureeieiaineieiiniiaian,

ENGINS fINNG ONHEr o v ursicuismonissinssisindssntssm anrsvemmostinsasa sss sennssasnasasassongasans

Ignition timing

L s T B o [ e o o bt e e S B R T, e s

o e e e S e T S e

Cooling system
Thermostat rating
Starts to opaNn......cicorieniinee et

T ST o e P i po s P Tt b e e P e s S

Accessory drivebelt deflection

Power steering pump ..........
Alternator ...............

Al condItiONING COMPIESSON ... . i iare ditsssisasisiisinseidistirisisbbaneasisissarsnneds

Brakes

Disc brake pad lining thickness (Minimum) ........cccoeimmeriraesnrmnmsnsraensaans

Drum brake shoe lining thickness (minimum).

Parking brake adjustment......c..cco i,

Torque specifications

(0 e e o] [ B e e R P s e o o (e T L

Automatic transaxle
Drain plug......cccceueeee

I DA O e e e oot Tt £t B mnas e ven S oo L Oa et L

Manual transaxle

1 LT s e oy et e L O A L E T ) L et 0 U (T G

Drain plug.....cccoocviniiiinnna.
Spark plugs.........

BBl G IS o 0 oo G eia e i e ks ra s A e ke s sasmemaehitsn susbnst ik s U akaass

NGK BKR5ES-11 or Champion RC10YCA
0.038 to 0.043-inch (1.0 to 1.1 mm)

NGK PFR5N-11 or Champion RC10PYP4
0.039 to 0.043-inch (1.0 to 1.1 mm)

10 K-ohms per 12 inches of length
1-8-4-2

5 to 15 degrees BTDC
4 to 13 degrees BTDC

176 to 183-degrees F (80-degrees C)
203-degrees F (94-degrees C)

1/4 to 3/8-inch (6.3 to 9.5 mm)
1/4 to 5/16-inch (6.3 to 8.5 mm)
5/16-inch (8 mm)

1/16-inch (1.5 mm)
1/16-inch (1.5 mm)
8 clicks

Ft-lbs (unless otherwise indicated)
25to 33

25 to 32
84 to 96 in-lbs

33

29

168 in-lbs
65 to 80

Nm
35to 45

33to 44
9.41010.8

44
39
18
88 to 108

FRONT
OF CAR

OJONOXO,

OO

Engine cylinder numbering and
coil pack terminal locations




Brake master cylinder reservoir
Fuse/relay panel

Air filter housing

Battery

Automatic transaxle fluid dipstick

Brake master cylinder reservoir
Fuse/relay panel

Air filter housing

Battery

Automatic transaxle fiuid dipstick
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Typical engine compartment layout (2000 and earlier model)

Ignition coil pack 11
Spark plug and wire boot cover 12
Upper radiator hose 13
Engine oil dipstick 14
Radiator cap

Typiéal engine compartment layout (2001 model)

6 lgnition coil pack .
7 Spark plug and wire boot cover
8  Upper radiator hose
9  Engine oil dipstick
10  Radiator cap

Engine oil filler cap

Windshield washer fluid reservoir
Power steering fluid reservoir
Engine coolant reservoir

Engine oil filler cap

Engine coolant reservoir
Windshield washer fiuid reservoir
Power steering fluid reservoir
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1 Brake line 4  Transaxle drain plug Engine oif drain plug
2  Front brake caliper 5  Exhaust system Engine oil filter
3 Outer driveaxle boot

Typical engine compartment underside components (2001 model)
1 Brake hose 4  Transaxle drain plug 6  Engine oil drain plug

=

2  Front brake caliper 5  Exhaust system 7 Brake hose
3 Outer driveaxle boot
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Typical rear underside components (2000 and earlier models)

1 Fuel tank 3  Muffler 5  Stabilizer bar
2  Brake drum 4  Strut and spring assembly

Typical rear underside components (2001 model)

1 Fuel tank 3  Muffler 5  Strut and spring assembly
2 Brake drum 4  Stabilizer bar
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Hyundai Elantra
Maintenance schedule

The maintenance intervals in this man-
ual are provided with the assumption that
you, not the dealer, will be doing the work.
These are the minimum maintenance inter-
vals 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 freguent
maintenance enhances the efficiency, perfor-
mance 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 recommended.

When your vehicle is new, follow the
maintenance schedule to the letter, record
the maintenance performed in your owners
manual and keep all receipts to protect the
new vehicle warranty. In many cases, the ini-
tial maintenance check is done at no cost to
the owner.

Every 250 miles or weekly,
whichever comes first

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

Check the engine oil level (Section 4)

Check the engine coolant level (Section 4)

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

Every 3000 miles or 3 months,
whichever comes first

All items listed above plus:
Check the power steering fluid level (Section &)
Check the automatic transaxle fluid level (Section 7)
Change the engine oil and oil filter (Section 8)

Every 7500 miles or 6 months,
whichever comes first '

All items listed above plus:

Seat belt check (Section 9)

Inspect and replace, if necessary, the windshield wiper
blades (Section 10)

Check and service the battery (Section 11)

Check and adjust, if necessary, the engine drivebelts (Sec-
tion 12)

Inspect and replace, if necessary, all underhood hoses
(Section 13)

Check the cooling system (Section 14)

Rotate the tires (Section 15)

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

All items listed above plus: .
Inspect the brake system (Section 16)*
Check the manual transaxle lubricant level (Section 17)”

All items listed above plus:

Replace the air filter (Section 18)*

Replace the spark plugs (Section 19)

Inspect and replace, if necessary, the spark plug wires
(Section 20)

Check and, if necessary, replace the PCV valve (Section 21)

Service the cooling system (drain, flush and refill)
(Section 22)

Replace the brake fluid (Section 23)

Inspect the suspension, steering components and driveaxle
boots (Section 24)*

Change the automatic transaxle fluid (Section 25)**

Change the manual transaxle lubricant (Section 26)

Exhaust system check (Section 27)

Inspect the fuel system (Section 28)

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

Replace the fuel filter (Section 29)
Replace the timing belt (Chapter 2A and 2B)
“This item is affected by “severe” operating conditions as described
below. If your vehicle is operated under “severe” conditions, perform all
maintenance indicated with a * at 7500 mile/6 month intervals. Severe
conditions are indicated if you mainly operate 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 five miles
““If operated under one or more of the following conditions, change the
automatic transaxle fluid every 15,000 miles;
In heavy city traffic where the outside temperature regularly
reaches 90-degrees F (32-degrees C) or higher
In hilly or mountainous terrain
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 five miles
In heavy city traffic or where the outside temperature
regularly reaches 90-degrees F (32-degrees C) or higher
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2 Introduction

This Chapter is designed to help the
hoeme mechanic maintain his/her car for peak
performance, economy, safety and long life.

The following Sections deal specifically
with each item on the maintenance schedule.
Visual checks, adjustments, component
replacement and other helpful items are
included. Refer to the accompanying photos
of the engine compartment and the under-
side of the vehicle for the location of various
components.

Servicing your vehicle in accordance
with the mileage/time maintenance schedule
and the following Sections will provide it with
a planned maintenance program that should
result in a long and reliable service life. This is
a comprehensive plan, so maintaining some
items but not others at the specified service
intervals will not produce the same resuilts,

As you service your car, 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
systems while you're under the vehicle. When
you're rotating the tires, it makes good sense
to check the brakes and wheel bearings since
the wheels are already removed.

Finally, let's suppose you have to bor-
row or rent a torqgue wrench. Even if you only
need to tighten the spark plugs, you might as
well check the torque of as many critical fas-
teners as time allows.

The first step of this maintenance pro-
gram is to prepare you before the actual work
begins. Read through all Sections pertinent
to the procedures you're planning to do, then
make a list of and gather together all the
parts and tools you will need to do the job. If
it looks as if you might run into problems dur-
ing a particular segment of some procedure,
seek advice from your local parts man or
dealer service department.

Owner’s Manual and VECI
label information

Your vehicle owner's manual was writ-
ten for your year and model and contains
very specific information on component loca-
tions, specifications, fuse ratings, part num-
bers, etc. The Owner's Manual is an impor-
tant 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 tune-up adjustments (if applicable) and
sparks plugs (see Chapter 6 for more infor-
mation on the VECI label). The information on
this label is the exact maintenance data rec-

ommended by the manufacturer. This data
often varies by intended operating altitude,
local emissions regulations, month of manu-
facture, etc.

This Chapter contains procedural
details, safety information and more ambi-
tious maintenance intervals than you might
find in manufacturer's literature. However,
you may find procedures or specifications in
your Owner’s Manual or VECI label that differ
with what's printed here. In these cases, the
Owner's Manual or VECI label can be consid-
ered correct, since it is specific to your par-
ticular 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 mini-
mized.

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 engine
diagnosis to help correct a poor running
engine would be a cylinder compression
check. A check of the engine compression
(see Chapter 2 Part B) will give valuable infor-
mation regarding the overall performance of
many internal components and should be
used as a basis for tune-up and repair proce-
dures. If, for instance, a compression check
indicates serious internal engine wear, a con-
ventional tune-up will not help the running
condition of the engine and would be a waste
of time and money. Because of its impor-

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

tance, someone should perform compression
checking with the proper compression testing
gauge and the knowledge to use it properly.

The following series of operations are
those most often needed to bring a generally
poor running engine back into a proper state
of tune.

Minor tune-up

Check all engine related fluids (Section 4)
Cfean, inspect and test the battery
(Section 11)
Check and adjust the drivebelts
(Section 12)
Check all underhood hoses (Section 13)
Check the cooling system (Section 14)
Check the air filter (Section 18)
Inspect the spark plug wires and ignition
coil (Section 20)

Major tune-up

All items listed under minor tune-up, plus. . .
Replace the air filter (Section 18)
Replace the spark plugs (Section 19)
Replace the spark plug wires (Section 20)
Check the fuel system (Section 28)

4  Fluid level checks (every 250
miles or weekly)

1 Fluids are an essential part of the lubri-
cation, cooling, brake, clutch and other sys-
tems. Because these fluids gradually become
depleted and/or contaminated during normal
operation of the vehicle, they must be period-
ically replenished. See Recommended lubri-
cants, fluids and capacities at the beginning
of this Chapter before adding fluid to any of
the following components. Note: The vehicle
must be on level ground before fluid levels
can be checked.

Engine oil

Refer to illustrations 4.2, 4.4 and 4.6

2  The engine oil level is checked with a
dipstick located at the right rear of the engine
(see illustration). The dipstick extends
through a metal tube from which it protrudes
down into the engine oil pan.
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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 engine components, producing an
inaccurate reading on the dipstick.

4 Pull the dipstick from the tube and wipe
all the oil from the end with a clean rag or
paper towel. Insert the clean dipstick all the
way back into its metal tube and pull it out
again. Observe the oil at the end of the dip-
stick. At its highest point, the level should be
between the upper and lower marks (see
illustration).

5 |t takes one quart of oil to raise the level
from the lower mark to the upper mark on the
dipstick. Do not allow the level to drop below
the lower mark or oil starvation may cause
engine damage. Conversely, overfilling the
engine (adding oil above the upper mark) may
cause oil-fouled spark plugs, oil leaks or oil
seal failures.

6 Remove the threaded cap from the
valve cover to add oil (see illustration). Use
a funnel to prevent spills. After adding the oil,
install the filler cap hand tight. Start the
engine and look carefully for any small leaks
around the oil filter or drain plug. Stop the
engine and check the oil level again after it
has had sufficient time to drain from the
upper block and cylinder head galleys.

7  Checking the oil level is an important
preventive maintenance step. A continually
dropping oil level indicates oil leakage
through damaged seals, from loose connec-
tions, or past worn rings or valve guides. If
the oil looks milky in color or has water
droplets in it, a cylinder head gasket may be
blown or the oil cooler could be leaking. The
engine should be checked immediately. The
condition of the oil should also be checked.
Each time you check the oil level, slide your
thumb and index finger up the dipstick before

4.4 The oil level should be between the two marks on the dipstick
- if it isn’t, add enough oil to bring the level to or near the upper
line (it takes one quart to raise the level from the lower
mark to the upper mark)

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

unscrewing the cap counterclockwise

wiping off the oil. If you see small dirt or metal
particles clinging to the dipstick, the oil
should be changed (see Section 8).

Engine coolant

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 puddies on the
floor; children and pets are attracted by its
sweet smell and may drink it. Check with local
authorities on disposing of used anti-freeze.
Many communities have collection centers,
which will see that antifreeze is disposed of
safely.

Note: Non-toxic antifreeze is now manufac-

tured and available at local auto parts stores, .

but even this type should be disposed of
properly.

8  All vehicles covered by this manual are
equipped with a pressurized coolant-recov-
ery system. A coolant reservoir located in the
front corner of the engine compartment is
connected by a hose to the base of the radia-
tor filler neck. If the coolant heats up during
engine operation, coolant can escape
through the pressurized filler cap, then
through the connecting hose into the reser-
voir. As the engine cools, the coolant is auto-
matically drawn back into the cooling system
to maintain the correct level.

9  The coolant level in the reservoir should
be checked regularly. The level must be
between the MAX and MIN lines on the reser-
voir tank. The level will vary with the tempera-
ture of the engine. When the engine is cold,
the coolant level should be at or slightly
above the lower mark on the dipstick or tank.
Once the engine has warmed up, the level
should be at or near the upper mark. If it isn't,
allow the fluid in the tank to cool, then

remove the dipstick or cap from the reservoir
and add coolant to bring the level up to the
upper line. Caution: Use only ethylene glycol
type coolant and water in the mixture ratio
recommended by your owner's manual. Do
not use supplemental 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 addi-
tions of water will dilute the recommended
antifreeze and water solution. In order to
maintain the proper ratio of antifreeze and
water, it is advisable to top up the coolant
level with the correct mixture. Refer to your
owner’s manual for the recommended ratio.
10 If the coolant level drops within a short
time after replenishment, there may be a leak
in the system. Inspect the radiator, hoses,
engine coolant filler cap, drain plugs and
water pump. If no leak is evident, have the
radiator cap pressure tested. Warning: Never
remove the radiator cap or the coofant recov-
ery reservoir cap when the engine is running
or has just been shut down, because the
cooling system is hot. Escaping steam and
scalding liquid could cause serious injury.

11 If it is necessary to open the radiator
cap, wait until the system has cooled com-
pletely, then wrap a thick cloth around the
cap and turn it to the first stop. If any steam
escapes, wait until the system has cooled
further, then remove the cap.

12 When checking the coolant level, always
note its condition. It should be relatively
clear. If it is brown or rust colored, the system
should be drained, flushed and refilled. Even
if the coolant appears to be normal, the cor-
rosion inhibitors wear out with use, so it must
be replaced at the specified intervals.

13 Do not allow antifreeze to come in con-
tact with your skin or painted surfaces of the
vehicle. Flush contacted areas immediately
with plenty of water. :
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4.14a The rear window washer fluid reservoir is located behind a

cover; turn the knob (arrow) to remove it

Washer fluid

Refer to illustrations 4.74a and 4.14

14 Fluid for the windshield washer system
is stored in a plastic reservoir, which is
located in the front corner of the engine com-
partment. Check the windshield washer float
in the reservoir filler neck to make sure it is
near the top of the neck. The rear window
fluid reservoir is located behind a panel in the
right side of the luggage compartment (see
illustrations). Make sure the level is near the
top of the filler neck. In milder climates, plain
water can be used to top up the reservoir, but
the reservoir should be kept no more than 2/3
full to allow for expansion should the water
freeze. In colder climates, the use of a spe-
cially designed windshield washer fluid, avail-
able at your dealer and any auto parts store,
will help lower the freezing point of the fluid.

Mix the solution with water in accordance

with the manufacturer’s directions on the
container, Do not use regular antifreeze. It will
damage the vehicle's paint.

Brake and clutch fluid

‘Refer to illustration 4.16

15 The brake master cylinder is mounted
-on the front of the power booster unit and the
clutch master cylinder (on manual transmis-

“sion models) is next to it on the firewall within
‘the engine compartment.

16 To check the fluid level of the brake or

clutch master cylinder, simply look at the

MAX and MIN marks on the reservoir (see
illustration). The level should be between the

two marks.

17 If the level is low, wipe the top of the
reservoir cover with a clean rag to prevent

contamination of the brake system before lift-

ing the cap. .
18 Add only the specified brake fluid to the

brake or clutch reservoir (refer to Recom-

mended lubricants and fluids at the front of

~this Chapter or to your owner’s manual). Mix-

ing different types of brake fluid can damage
the system. Fill the brake master cylinder

reservoir to the MAX line. Waming: Use cau-
tion when filling the reservoir - brake fluid can
harm your eyes and damage painted sur-
faces. Do not use brake fluid that has been

-opened for more than one year or has been

left open. Brake fluid absorbs moisture from
the air. Excess moisture can cause a danger-
ous loss of braking. ;

- 19 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 (see Chapters 8 or 9).

20 After filling the reservoir to the proper
level, make sure the lid is properly seated to
prevent fluid leakage and/or system pressure
loss.

21 The brake fluid in the master cylinder
will drop slightly as the brake pads at each
wheel wear down during normal operation. If
the master cylinder requires repeated replen-
ishing to keep it at the proper level, this is an
indication of leakage in the brake system,
which should be corrected immediately.
Check all brake lines and connections, along
with the wheel cylinders and booster (see

4.16 The brake fluid should be kept
between the MIN and MAX marks
on the reservoir - turn and lift up
the cap to add fluid

4.1 4h. Flip up the cap to add fluid to the rear window

washer reservoir

- Section 16 for more information). A drop in

the clutch reservoir level indicates a leak in
the clutch hydraulic system (see Chapter 8).
22 If, upon checking the brake master
cylinder fluid level, you discover an empty or
nearly empty reservoir, the brake system
should be bled (see Chapter 9).

5 Tire and tire pressure chécks
(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 from 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 sys-
tems before major damage occurs.

2 Normal tread wear can be monitored
with a simple, inexpensive device known as a
tread depth indicator (see illustration). Re-
place the tires before the tread depth reaches
1/16-inch (1.5 mm).

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

FEATHERING DUE
TO MISALIGNMENT

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

and the corrective action necessary

3 Note any abnormal tread wear (see
illustration). Tread pattern irregularities such
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 cor-
rect the problem.

4  Look closely for cuts, punctures and
embedded nails or tacks. Sometimes a tire
will hold its air pressure for a short time or
leak down very slowly even after a nail has

=
0

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)

embedded itself into the tread. If a slow leak
persists, check the valve core to make sure it
is tight (see illustration). Examine the tread
for an object that may have embedded itself
into 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 spraying a solution of
soapy water onto the puncture area (see
illustration). The soapy solution will bubble if
there is a leak. Unless the puncture is inordi-

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 - leaks
will cause small bubbles to appear

nately large, a tire shop or gas station can
usually repair the punctured tire.

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

6  Correct tire air pressure adds miles to
the lifespan of the tires, improves mileage
and enhances overall ride quality. Tire pres-
sure cannot be accurately estimated by look-
ing at a tire, particularly if it is a radial. A tire
pressure gauge is therefore essential. Keep
an accurate gauge in the glovebox. The pres-
sure gauges fitted 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 (see illustration). Note
the reading on the gauge and compare this
figure to the recommended tire pressure
shown on the tire placard on the left door
jamb. Be sure to reinstall the valve cap to
keep dirt and moisture out of the valve stem
mechanism. Check all four tires and, if neces-
sary, add enough air to bring them up to the
recommended pressure levels.

9 Don't forget to keep the spare tire
inflated to the specified pressure (consult
your owner’s manual). Note that the air pres-

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

sure specified for the compact spare is signif-
icantly higher than the pressure of the regular
tires.

s g 1
8.2 These tools are required when
changing the engine oil and filter

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

2 Rubber gloves - When removing the
drain plug and fifter, you will get oil on
your hands (the gloves will prevent
bumns)

38 Breaker bar - Sometimes the oil drain
plug is tight, and a long breaker bar is

. needed to loosen it

4  Socket - To be 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 breaker bar (different-
size wrenches are available for
different types of filters

7.3 The automatic transaxle dipstick

(arrow) is located below the
air filter housing

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

1  The power steering system relies on
fluid,” which may, over a period of time,
require replenishing.

2  The fluid reservoir for the power steering
pump is located on the right inner fender
panel near the front of the engine compart-
ment.

3  For the check, the front wheels should
be pointed straight ahead and the engine
should be off. The fluid should be cold when
checking tne level.

4 Make sure the fluid level is between the
MAX and MIN marks on the reservoir.

5 If additional fluid is required, pour the
specified type directly into the reservoir,
using a funnel to prevent spills.

6  If the reservoir requires frequent fluid
additions, all power steering hoses, hose
connections, the power steering pump and
the steering gear should be carefully checked
for leaks.

7 Automatic transaxle fluid level
check (every 3000 miles or
3 months)

Refer to illustrations 7.3 and 7.5

1 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
fluid and transaxle damage.

2  The fluid level should only be checked
on level ground with the engine idling and the
transaxle in Park.

3  Remove the dipstick - it's located below
the brake master cylinder (see illustration).
Check the level of the fiuid on the dipstick
and note its condition.

4  Wipe the fluid from the dipstick with a
clean rag and reinsert it.

5  Pullthe dipstick out again and note the
fluid level (see illustration). The level should

7.5 The automatic transaxle fluid level
should be between the two upper marks
on the dipstick

be between the upper and lower marks on | .

the dipstick. If the level is low, add the speci-

fied automatic transmission fluid. Add the

fluid through the dipstick opening with a fun-
nel.

6  Add just enough of the specified fluid to
fill the transaxle to the proper level. It takes
about one pint to raise the level from the
lower mark to the upper mark, so add the
fluid a little at a time and keep checking the
level until it is correct. 3

7  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 27). If
you are in doubt about the condition of the
fluid, purchase some new fluid and compare
the two for color and smell.

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

Refer to illustrations 8.2, 8.7, 8.12 and 8.14

1 Frequent oil changes are the best pre-
ventive maintenance the home mechanic can
give the engine, because aging oil becomes.
diluted and contaminated, which leads to
premature engine wear.

2  Make sure you have all the necessary
tools before you begin this procedure (see
illustration). You should also have plenty of
rags or newspapers handy for mopping up
any spills.

3  Access to the underside of the vehicle is
greatly improved if the vehicle can be lifted
on a hoist, driven onto ramps or supported
by jackstands. Warning: Do not work under a
vehicle which is supported only by a bumper,
hydraulic or scissors-type jack.

4 If this is your first oil change, familiarize
yourself with the locations of the oil drain
plug and the oil filter. The engine and exhaust
components will be warm during the actual
work, so try to anticipate any potential prob-
lems before the engine and accessories are
hot.
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8.7 Use the proper size box-end wrench
or socket to remove the oil drain plug
without rounding off the corners

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

6- Raise the vehicle and support it securely
on jackstands. Warning: Never get beneath
the vehicle when it is supported only by a
jack. The jack provided with your vehicle is
designed solely for raising the vehicle to
remove and replace the wheels. Always use
Jjackstands to support the vehicle when it
becomes necessary to place your body
underneath the vehicle.

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

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

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

10 Clean the area around the drain plug
opening, reinstall the plug and tighten it
securely, but do not strip the threads.

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

12 Loosen the oll filter (see illustration) by
turning it counterclockwise with an oil filter
wrench. Once the filter is loose, use your
hands to unscrew it from the block. Just as
the filter is detached from the block, immedi-
ately tilt the open end up to prevent the oil
inside the filter from spilling out. Warning:
The exhaust system may still be hot, so be
careful.

13 With a clean rag, wipe off the mounting
surface on the block. If a residue of old oil is
allowed to remain, it will smoke when the

8.12 The oil filter is usually on very tight
and will require a special wrench for
removal - DO NOT use the wrench
to tighten the new filter

block is heated up. Also make sure that none
of the old gasket remains stuck to the mount-
ing surface. It can be removed with a scraper
if necessary.

14 Compare the old filter with the new one
to make sure they are the same type. Smear
some clean engine oil on the rubber gasket of
the new filter and screw it into place (see
illustration). Because overtightening the filter
will damage the gasket, do not use a filter
wrench to tighten the filter. Tighten it by hand
until the gasket contacts the seating surface.
Then seat the filter by giving it an additional
3/4-turn.

15 Remove all toals, rags, etc. from under
the vehicle, being careful not to spill the oil in
the drain pan, then lower the vehicle.

16 Add new oil to the engine through the oil
filler cap in the valve cover. Use a funnel, if
necessary, to prevent oil from spilling onto
the top of the engine. Pour three quarts of
fresh oil into the engine. Wait a few minutes
to allow the oil to drain into the pan, then
check the level on the oil dipstick (see Sec-
tion 4 if necessary). If the oil level is at or near
the upper hole on the dipstick, install the filler
cap hand tight, start the engine and allow the
new oil to circulate.

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

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

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

20 Used motor oil cannot be re-used in its
present state and should be recycled. Oil
reclamation centers, auto repair shops and
gas stations will normally accept the oll,
which can be refined and used again. After
the oil has cooled, it can be drained into a

i

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

suitable container (capped plastic jugs,
topped bottles, milk cartons, etc.) for trans-
port to one of these recycling sites. New or
used oil should never be allowed to go into
street drains or into the ground. :

9 Seat belt check (every
15,000 miles or 12 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  Seat belts are designed to lock up dur-
ing 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.

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

Refer to illustrations 10.6, 10.7 and 10.8

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 The action of the wiping mechanism can
loosen bolts, nuts and fasteners, so they
should be checked and tightened, as neces-
sary, at the same time the wiper blades are
checked.

4 |f the wiper blade elements are cracked,
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10.6 Press in on the tab and push the
blade assembly out of the hook
at the end to remove it

worn or warped, or no longer clean ade-
quately, they should be replaced with new
ones.

5 Lift the arm assembly away from the
glass for clearance.

6 Press in on the lock tab and push the
blade assembly down the wiper arm, out of
the hook at the end (see illustration).

7 Squeeze the blade element tabs tightly
and pull the element out of the metal frame
(see illustration).

8 = Remove the metal retainers from the
element and install them in the new element
(see illustration).

9 Insert the element into the frame and
push it until the element tabs lock.

10 Place the metal arm assembly in the
hook on the wiper arm and press it into place
until the lock tab snaps into place.

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

Warning: Certain precautions must be fol-
lowed when checking and servicing the bat-
tery. Hydrogen gas, which is highly
flammable, is-always present in the battery
cells, so keep lighted tobacco and all other
open flames and sparks away from the bat-
tery. The electrolyte inside the battery is actu-
ally dilute sulfuric acid, which will cause injury
if splashed on your skin or in your eyes. It will
also ruin clothes and painted surfaces. When
removing the battery cables, always detach
the negative cable first and hook it up last!

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,

make sure you have the activation code.

Check
Refer to illustration 11.1
1 A routine preventive maintenance pro-

“gram for the battery in your vehicle is the only
“Wway to ensure quick and reliable starts. But

10.7 Squeeze the blade element tabs,
then pull the element out of the metal
frame and remove it

10.8 The metal retainers must be
inserted into the slots in the rubber
before installation

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 acces-
sories off and disconnect the cable from the
negative terminal of the battery.

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 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.

11.1 Tools and materials required for
battery maintenance

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

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 - Someltimes 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! v

6  Some models with sealed batteries have
a battery condition indicator on top of the
battery. Compare the color showing in the
window to the condition color chart on the
battery. You may catch a low-charge battery
condition before it strands you on the road-
side. If the color indicates a low state of

- charge, charge the battery and examine the

charging system (see Chapter 5 and this Sec-
tion). :
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11.7a Battery terminal corrosion usually
appears as light, fluffy powder

Maintenance

Refer to illustrations 11.7a, 11.7b, 11.8a and
11.8b

7  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.

8  Clean the cable clamps thoroughly with
a battery brush or a terminal cleaner and a
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 Whenever the battery is removed.for
cleaning or charging, inspect the battery car-
rier before reinstalling the battery in the
engine compartment. If the carrier is dirty or
covered with corrosion, clean it in the same
solution of warm water and baking soda.
Inspect the metal brackets that support the
carrier to make sure that they are not covered
with corrosion. If they are, wash them off. If
corrosion is extensive, sand the brackets
down to bare metal and spray them with a
zinc-based primer (available in spray cans at
auto paint and body supply stores).

10 Reinstall the battery back into -the
engine compartment. Make sure that no
parts or wires are laying on the carrier during
installation of the battery. Information on
removing and installing the battery can be
found in Chapter 5. Information on jump
starting can be found at the front of this man-

.

11.7b Removing the cable from a battery
post with a wrench - sometimes 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!)

ual. For more detailed battery checking pro-
cedures, refer to the Haynes Automotive
Electrical Manual.

11 Install a pair of specially-treated felt
washers around the terminals (available at
auto parts stores), then coat the terminals
and the cable clamps with petroleum jelly or
grease to prevent further corrosion. Install the
cable clamps and tighten the nuts, being
careful to install the negative cable last.

12 Install the hold-down clamp and nuts.
Tighten the nuts only enough to hold the bat-
tery firmly in place. Overtightening these nuts
can crack the battery case.

13 Make sure that the battery tray is in
good condition and the hold-down clamp
bolts are tight. If the battery is removed from
the tray, make sure no parts remain in the
bottom of the tray when the battery is rein-
stalled. When reinstalling the hold-down
clamp bolts, do not overtighten them.

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

14 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 particularly important in the winter
when the battery must work harder to start
the engine and electrical accessories that
drain the battery are in greater use.

15 |It's best to use a one or two-amp bat-
tery charger (sometimes called a “trickie”
charger). They are the safest and put the

11.8a When cleaning the cable clamps, all
corrosion must be removed

11.8b Regardless of the type of tool used
on the battery posts, a clean, shiny
surface should be the result (the inside
of the clamp is tapered to match the
taper on the post, so don’t remove
too much material)

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 rat-
ing 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 condi-
tion. This type of charging should only be
used in emergency situations.

16 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.

12 Drivebelt check, adjustment and
replacement (every 7500 miles or
6 months)

Check

Refer to illustrations 12.3 and 12.4
1 The drivebelts are located at the front of
the engine and play an important role in the
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ACCEPTABLE | =

Cracks Running Across
"V" Portions of Belt

UNACCEPTABLE

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

Cracks Running Parallel
to "V" Portions of Belt

12.3 Check the belts for signs of wear like these -
if the belt looks worn, replace it

| operation of the vehicle and its com-
ts. Due to their function and material
the belts are prone to failure after a
time and should be inspected and
ed periodically to prevent major engine

3 number of belts used on a particular
depends on the accessories installed.
ts are used to turn the alternator,
steering pump, water pump and air
ning compressor. Depending on the
gement, more than one of these
ts may be driven by a single belt.

the engine off, open the hood and
ie various belts at the front of the
‘your fingers (and a flashlight, if
move along the belts checking
d separation of the belt plies.
k for fraying and glazing, which
belt a shiny appearance (see illus-
. Both sides of each belt should be
d, which means you will have to twist

k the underside.

the tensioner pulley

turn the tensioner bolt (2)

air conditioning compressor
belt tension

4  The tension of each belt is checked by
pushing on the belt at a distance halfway
between the pulleys. Push firmly with your
thumb and see how much the belt moves
(deflects) (see illustration). As rule of thumb,
if the distance from pulley center-to-pulley
center is between 7 and 11 inches, the belt
should deflect 1/4-inch. If the belt travels
between pulleys spaced 12 to 16 inches
apart, the belt should deflect 1/2-inch.

Adjustment

Refer to illustrations 12.5a 12.5b and 12.5¢

5  The air conditioner compressor belt ten-
sion is adjusted by loosening tensioner pulley
bolt and moving the pulley in or out. To adjust
the power steering pump belt, loosen the
through-bolt and adjuster lock bolt, then
move the pump in-or-out to loosen or tighten
the belt (see illustration). The water pump
and alternator belt tension is adjusted by
loosening the alternator adjuster lock bolt

12.5b To adjust the power steering pump

belt tension, loosen the pivot bolt (1), then

turn the adjustment bolt (2) and move the
pump to tighten or loosen the belt

BELT
DEFLECTION
oTIe

' MAKE SURE RULER IS
' PERPENDICULAR TO STRAIGHT EDGE

124 Measunng drivebelt deflection with a straightedge and ruler

and turning the adjuster bolt (see illustra-
tion).

6  After the belts have been adjusted,
measure the belt tension in accordance with
one of the above methods. Repeat the
adjustment procedure until the drivebelt is
tensioned properly.

Replacement

7  Follow the above adjustment procedures
to loosen the belt, slip the belt off the pulleys
and remove it. Since belts tend to wear out
more or less at the same time, it's a good idea
to replace all of them at the same time.

8 Take the old belts with you when pur-
chasing new ones in order to make a direct
comparison for length, width and design.
Keep in mind that your old belt may have
stretched, and the correct new belt may be
slightly shorter. When installing a new ribbed
belt, make sure it is centered on its drive pul-

ley.

12.5¢ To adjust the water pump and
alternator belt tension, loosen the
alternator lockbolt (1), then turn the
alternator adjustment bolt (2) clockwise to
tighten the belt, or counterclockwise to
loosen the belt
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9 Install the belt by reversing the removal
procedures. When installing a ribbed belt,
make sure it is centered on the pulleys, it
must not overlap either edge of the pulleys.
Adjust the belt as described earlier in this
Section.

13 Underhood hose check and
replacement (every 7500 miles
or 6 months)

Caution: Replacement of air conditioning
hoses must be left to a dealer service depart-
ment or air conditioning shop that has the
equipment to evacuate the system safely.
Never remove air conditioning components or
hoses until the system has been evacuated
and the refrigerant recovered by an air condi-
tioning shop.

General

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

2 Information specific to the cooling sys-
tem hoses can be found in Section 14.

3 Some, but not all, hoses are secured to
the fittings with clamps. Where clamps are
used, check to be sure they haven't lost their
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.

Vacuum hoses

4 |ts 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 resis-
tance. When replacing hoses, be sure the
new ones are made of the same material.

5  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.

6  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 the fitting for distortion,
which could cause leakage.

7 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
vacuum hoses and fittings, listening for the
“hissing” sound characteristic of a vacuum
leak. Warning: When probing with the vac-
uum hose stethoscope, be very careful not to
come into contact with moving engine com-
ponents such as the drivebelts, cooling fan,
efc.

Fuel hose

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-type appliance (such as a water heater
or 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
(see Chapter 4 for more information). When
you perform any kind of work on the fuel sys-
temn, wear safety glasses and have a Class B
type fire extinguisher on hand.

8  Check all rubber 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 filter.

9  When replacing hose, use only hose that
is specifically designed for your fuel injection
system.

Metal !ineé

10 Sections of metal line are often used for
fuel line between the fuel pump and fuel
injection system. Check carefully to be sure
the line has not been bent or crimped and
that cracks have not started in the line.

11 If a section of metal fuel line must be
replaced, only seamless steel tubing should
be used, since copper and aluminum tubing
don't have the strength necessary to with-
stand normal engine vibration.

12 Check the metal brake lines where they
enter the master cylinder and brake propor-
tioning unit (if used) for cracks in the lines or
loose fittings. Any sign of brake fluid leakage
calls for an immediate, thorough inspection
of the brake system.

14 Cooling system check (every
7500 miles or 6 months)

Refer to illustration 14.4

H Many major engine failures can be
attributed to a faulty cooling system. If the
vehicle is equipped with an automatic
transaxle, the cooling system also cools the
transmission fluid and thus plays an impor-
tant role in prolonging transaxle life.

2  The cooling system should be checked
with the engine cold. Do this before the vehi-
cle is driven for the day or after the engine
has been shut off for at least three hours.

3  Remove the radiator cap by turning it to
the left until it reaches a stop. Refer to the
underhood photographs at the front of this
Chapter to locate the radiator cap. If you hear
a hissing sound (indicating there is still pres-
sure in the system), wait until it stops. Now

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.

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

carefully as shown here

press down on the cap with the palm of your
hand and continue turning to the left until the
cap can be removed. Thoroughly clean the
cap, inside and out, with clean water. Also
clean the filler neck on the radiator. All traces
of corrosion should be removed. The coolant
inside the radiator should be relatively trans-
parent. If it's rust colored, the system should
be drained and refilled (see Section 24). If the
coolant level isn't up to the top, add addi-
tional antifreeze/coolant mixture (see Sec-
tion 4). X

4  Carefully check the large upper and
lower radiator hoses along with the smaller
diameter heater hoses which run from the
engine to the firewall. Inspect each hose
along its entire length, replacing any hose
that is cracked, swollen or shows signs of
deterioration. Cracks may become more
apparent if the hose is squeezed (see illus-
tration).
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15.2 Recommended radial tire rotation
pattern for these models

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 areas adjoining the leak. If wire-type
clamps are used at the ends of the hoses, it
may be a good idea to replace them with
more secure screw-type clamps.

6 Use compressed air or a soft brush to
remove bugs, leaves, etc. from the front of
the radiator or air conditioning condenser. Be
careful not to damage the delicate cooling
fins or cut yourself on them.

7  Every other inspection, or at the first
indication of cooling system problems, have
the cap and system pressure tested. If you
don’t have a pressure tester, most gas sta-
tions and repair shops will do this for a mini-
mal charge.

15 Tire rotation (every 7500 miles or
6 months)

Refer to illustration 15.2
1 The tires should be rotated at the speci-
fied intervals and whenever uneven wear is
noticed. Since the vehicle will. be raised and
the tires removed anyway, check the brakes
(see Section 16) at this time.
2 Radial tires must be rotated in a specific
pattern (see illustration).
3 Refer to the information in Jacking and
towing at the front of this manual for the
proper procedures to follow when raising the
vehicle and changing a tire. If the brakes are
to be checked, do not apply the parking
brake as stated. Make sure the tires are
blocked to prevent the vehicle from rolling.
4 Preferably, the entire vehicle should be
+ raised at the same time. This can be done on
a hoist or by jacking up each corner and then
lowering the vehicle onto jackstands placed
under the frame rails. Always use four jack-
stands and make sure the vehicle is firmly
supported.
5  After rotation, check and adjust the tire
pressures as necessary and be sure to check

16.7a You will find an inspection window
(arrow) in each caliper - the inner brake
pad lining thickness can be determined
by looking through this window

the lug nut tightness. Ideally, lug nuts should
be torqued to Specifications with a torque
wrench, and rechecked after 25 miles of driv-
ing.

6  For further information on the wheels
and tires, refer to Chapter 10.

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

Warning: The dust created by the brake sys-
tem may contain asbestos, which is harmiul
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 parts. Use brake system
cleaner only! Try to use non-asbestos
replacement parts whenever possible.

Note: For detailed photographs of the brake
system, refer to Chapter 9.

1 In addition to the specified intervals, the
brakes should be inspected every time the
wheels are removed or whenever a defect is
suspected.

2  Any of the following symptoms could
indicate a potential brake system defect: The
vehicle pulls to one side when the brake
pedal is depressed; the brakes make squeal-
ing or dragging noises when applied; brake
pedal travel is excessive; the pedal pulsates;

! N

16.7b To inspect the outer pad thickness
(arrow), look at the end of the pad

or brake fluid leaks, usually onto the inside of
the tire or wheel.

3  Loosen the wheel lug nuts.

4  Raise the vehicle and place it securely
on jackstands.

5 Remove the wheels (see Jacking and
towing at the front of this book, or your
owner’s manual, if necessary).

Front and rear disc brakes

Refer to illustrations 16.7a, 16.7b, 16.9 and
16.11

6 There are two pads (an outer and an
inner) in each caliper. The pads are visible
with the wheels removed.

7  Check the pad thickness by looking at
each end of the caliper and through the
inspection window in the caliper body (see
illustrations). If the lining material is less than
the thickness listed in this Chapter’s Specifi-
cations, replace the pads. Note: Keep in mind
that the lining material is riveted or bonded to a
metal backing plate and the metal portion is
not included in this measurement.

8 If it is difficult to determine the exact
thickness of the remaining pad material by
the above method, or if you are at all con-
cerned about the condition of the pads,
remove the caliper(s), then remove the pads
from the calipers for further inspection (refer
to Chapter 9).

9 Once the pads are removed from the
calipers, clean them with brake cleaner and
re-measure them with a ruler or a vernier
caliper (see illustration).

FRICTION
MATERIAL

PAD
THICKNESS

16.9 If a more precise
measurement of pad
thickness is
necessary, remove the
.pads and measure the
remaining friction
material

BACKING
PLATE




deterioration and cracks

10 Measure the disc thickness with a
micrometer to make sure that it still has ser-
vice life remaining. If any disc is thinner than
the specified minimum thickness, replace it
(refer to Chapter 9). Even if the disc has ser-
vice life remaining, check its condition. Look
for scoring, gouging and burned spots. If
these conditions exist, remove the disc and
have it resurfaced (see Chapter 9).

11 Before installing the wheels, check all
brake lines and hoses for damage, wear,
deformation, cracks, corrosion, leakage,
bends and twists, particularly in the vicinity of
the rubber hoses at the calipers (see illustra-
tion). Check the clamps for tightness and the
connections for leakage. Make sure that all
hoses and lines are clear of sharp edges,
moving parts and the exhaust system. If any
of the above conditions are noted, repair,
reroute or replace the lines and/or fittings as
necessary (see Chapter 9).

Rear drum brakes

Refer to illustrations 16.15 and 16.17

12 On models with rear drum brakes, make
sure the parking brake is off. Remove the two
screws around the center of the drum (if
installed), then tap on the outside of the drum
with a rubber mallet to loosen it.

183 Remove the brake drums. If the drums
do not pull off easily, apply some penetrating
oil to the center of the hub, allow it to soak in,
then tap around the center of the drum with a
hammer. If it is still on solidly, tap around the
outside edge of the drum from the backside.
14 With the drums removed, carefully clean
the brake assembly with brake system
cleaner. Warning: Don't blow the dust out
with compressed air and don't inhale any of it
(it may contain asbestos, which is harmful to
your health).

15 Note the thickness of the lining material
on both front and rear brake shoes. If the
material has worn away to within 1/16-inch of
the recessed rivets or metal backing on

16.15 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

bonded type shoes, the shoes should be
replaced (see illustration). The shoes should
also be replaced if they're cracked, glazed
(shiny areas), or covered with brake fluid.

16 Make sure all the brake assembly
springs are connected and in good condition,
referring to the photographs in Chapter 9, if
necessary.

17 Check the brake components for signs
of fluid leakage. With your finger or a small
screwdriver, carefully pry back the rubber
cups on the wheel cylinder located at the top
of the brake shoes (see illustration). Any
leakage here is an indication that the wheel
cylinders should be replaced immediately
(see Chapter 9). Also, check all hoses and
connections for signs of leakage.

18 Wipe the inside of the drum with a clean
rag and denatured alcohol or brake cleaner.
Again, be careful not to breathe the danger-
ous asbestos dust.

19 Check 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. If the inspection reveals that all parts
are in good condition, reinstall the brake
drums, install the wheels and lower the vehi-
cle to the ground.

Brake booster check

21 Sit in the driver's seat and perform the
following sequence of tests.

22 With the brake fully depressed, start the
engine - the pedal should move down a little
when the engine starts.

23 With the engine running, depress the
brake pedal several times - the travel dis-
tance should not change.

24 Depress the brake, stop the engine and
hold the pedal in for about 30 seconds - the

pedal should neither sink nor rise.

25 Restart the engine, run it for about a
minute and turn it off. Then firmly depress the
brake several times - the pedal travel should
decrease with each application.

26 |If your brakes do not operate as
described, the brake booster has failed. Refer
to Chapter 9 for the replacement procedure.

Parking brake

27 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 adjust-
ment is correct if you hear the specified num-
ber of clicks (see this Chapter's Specifica-
tions). If you hear more or fewer clicks, it's
time to adjust the parking brake (see Chap-
ter 9).

28 An alternative method of checking the
parking brake is to park the vehicle on a
steep hill with the parking brake set and the
transaxle in Neutral. If the parking brake can-
not prevent the vehicle from rolling, it is in
need of adjustment (see Chapter 9).

16.17 Check the wheel cylinder boots for
leaking fluid indicating that the cylinder
must be replaced or rebuilt
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17.2a Use two
different size pieces
of hose to make an
adapter on the
funnel . ..

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

Refer to illustrations 17.2a and 17.2b

1 The manual transaxle does not have a
dipstick. To check the fluid level, raise the
vehicle and support it securely on jackstands.
The vehicle must be level. The check/fill plug
is on the front side of the transaxle, and the
drain plug is on the bottom edge of the hous-
ing. Remove the check/fill plug with a socket
or box-end wrench. If the lubricant level is
correct, it should be up to the lower edge of
the hole. Often, lubricant will leak out when
the plug is removed, indicating the level is
correct. If lubricant does not leak out when
the plug is removed, use your finger as a dip-
stick to check that it is up to the level of the
hole.

2 If the transaxle needs more lubricant (if
the level is not up to the hole), use a funnel to
add more (see illustrations). Handy lubricant
containers with built-in pumps are available
from auto parts stores; these provide a still
easier method for a moderate extra expense.
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.

18.2 Release all the air cleaner
cover clips (arrows)
.

18 Air filter replacement (every
30,000 miles or 24 months)

Refer to illustrations 18.2 and 18.4

1 At the specified intervals, the air filter
should be replaced with a new one.

2  Release the air cleaner cover clips (see
illustration).

3  Lift the cover up.

4 Lift the air filter element out of the hous-
ing and wipe out the inside of the air cleaner
housing with a clean rag (see illustration).

5 While the air cleaner cover is off, be
careful not to drop anything down into the air
cleaner assembly.

6 Place the new filter in the air cleaner
housing. Make sure it seats properly in the
lower half of the housing.

7  Install the air cleaner cover and tighten
the screws securely.

19 Spark plug check and
replacement (every 30,000 miles
or 24 months)

Refer to fllustrations 19.2, 19.4a, 19.4b,
19.5a, 19.5b, 19.8, 19.9 and 19.10

1  The spark plug wires should be checked
whenever new spark plugs are installed (see
the next Section).

18.4 Lift up the cover and remove
the filter element

[ [

17.2b ... so you can easily add lubricant
to the transaxle from above

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 dam-
age to the porcelain insulators on the new
plugs), various extensions and a gap gauge
to check and adjust the gap on the new plugs
(see illustration). A special plug wire removal
tool is available for separating the wire boots
from the spark plugs and may be a good idea
if the boots fit very tightly. A torque wrench
should be used to tighten the new plugs. It is
a good idea to allow the engine to cool before
removing or installing the spark plugs.

3  The best approach when replacing the
spark plugs is to purchase the new ones in

19.2 Tools required for changing
spark plugs

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

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

3 Ralchet - Standard hand tool to fit the
spark 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
variety of styles. Make sure the gap for
your engine is included
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19.4a Remove the screws (arrows) and detach the
plastic spark plug cover

19.5a Spark plug manufacturers
recommend using a wire-type gauge
when checking the gap - if the wire does
not slide between the electrodes with a
slight drag, adjustment is required

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.
The plug type can be found in the Specifica-
tions at the front of this Chapter and on the
Emission Control Information label located
under the hood. If these two sources list dif-
ferent plug types, consider the emission con-
trol label correct.

4  Allow the engine to cool completely
before attempting to remove any of the
plugs. While you are waiting for the engine to
cool, check the new plugs for defects and
adjust the gap. Remove the spark plug cover
(see illustrations).

5 Check the gap by inserting the proper
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 Con-
trol Information label or in Chapter 5. The
wire should slide between the electrodes with
a slight amount of drag. If the gap is incor-
rect, use the adjuster on the gauge body to
bend the curved side electrode slightly until

19.5b To change the gap, bend the side
electrode only, as indicated by the arrows,
and be very careful not to crack or chip
the porcelain insulator surrounding
the center electrode

the proper gap is obtained (see illustration).
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
insulator (if any are found, the plug should not
be used).

6  With the engine cool, remove the spark
plug wire as described in the next Section
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.

7  If compressed air is available, use it to
blow any dirt or foreign material away from
the spark plug hole. A common bicycle pump
will also work. The idea here is to eliminate
the possibility of debris falling into the cylin-
der as the spark plug is removed.

8 The spark plugs on these models are
difficult to reach, so an extension is needed
to reach into the deep spark plug recesses.
Place the spark plug socket over the plug
and remove it from the engine by turning it in
a counterclockwise direction (see illustra-
tion).

9 Compare the spark plug with the chart

19.4b With the cover removed the spark plugs

are easily accessible

% il i : E
19.8 Because they are deeply recessed,
an extension will be required when
removing or installing the spark plugs

19.9 A light coat of anti-seize compound
applied to the threads of the spark plugs
will keep the threads in the cylinder head
from being damaged the next time
the plugs are removed

shown on the inside back cover of this man-
ual to get an indication of the general running
condition of the engine. Before installing the
new plugs, it is a good idea to apply a thin
coat of anti-seize compound to the threads
(see illustration).




"_
e
n
s

Chapter 1 Tune-up and routine maintenance 1-21

10 Thread 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's a good idea to
slip a short length of rubber hose over the
end of the plug to 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.

11 Before pushing the spark plug wire onto

the end of the plug, inspect the wire following '

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

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

20 Ignition system component
check and replacement
(30,000 miles or 24 months)

Refer to illustrations 20.4 and 20.8

1 The spark plug wires should be checked
whenever new spark plugs are installed.

2 Begin 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) start
the engine and observe each plug wire. Be
careful not to come into contact with any
moving engine parts. If there is a break in the
wire, you will see arcing or a small spark at
the damaged area. If arcing is noticed, make
a note to obtain new wires, then allow the
engine to cool and check the ignition coil
packs.

3 The spark plug wires should be
inspected one at a time to prevent mixing up
the order, which is essential for proper engine
operation. Each original plug wire should be
numbered to help identify its location. If the
number is illegible, a piece of tape can be
marked with the correct number and
wrapped around the plug wire.

4  Disconnect the plug wire from the spark
plug. Grasp the rubber boot, twist the boot
half a turn and pull the boot free (see illustra-
tion). Do not pull on the wire itself.

5 Check inside the boot for corrosion,
which will look like a white crusty powder.
Light corrosion can be removed with a small
wire brush, but replace the wires if corrosion
is heavy.

6 Push the wire and boot back onto the
end of the spark plug. It should fit tightly onto
the end of the plug. If it doesn’t, remove the
wire and use pliers to carefully crimp the
metal connector inside the wire boot until the
fit is snug.

7 Using a clean rag, wipe the entire length
of the wire to remove built-up dirt and grease.
Once the wire is clean, check for burns,
cracks and other damage. Do not bend the

19.10 A piece of rubber hose will aid in
getting the spark plug started in the hole
wire sharply, because the conductor might

break.

8 Disconnect the wire from the ignition
coil pack (see illustration). Pull only on the
rubber boot. Check for corrosion and a tight
fit. Replace the wire in the coil pack.

9  Inspect the remaining spark plug wires,
making sure that each one is securely fas-
tened at the coil pack and spark plug when
the check is complete.

10 If new spark plug wires are required,
purchase a set for your specific engine
model. Remove and replace the wires one at
a time to avoid mix-ups in the firing order.

11 Clean the coil pack with a dampened
cloth and dry them with a dampened cloth
thoroughly. :

12 Inspect the coil pack for cracks, dam-
age and carbon tracking. Carbon tracks can
usually be removed. If damage exists, refer to
Chapter 5 for the replacement procedure.

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

Refer to illustration 21.4

1 The Positive Crankcase Ventilation
(PCV) system directs blowby gases from the
crankcase through the PCV valve and hose
back into the intake manifold so they can be
burned in the engine. The system consists of
a hose leading from the valve cover to the
intake duct. The PCV valve, and a hose con-
necting it to the air intake plenum.

2 The PCV valve is located in the valve
cover.

3 Detach the hose from the valve, then
unscrew the valve from the valve cover.
Reconnect the hose to the valve.

4  With the engine idling at normal operat-
ing temperature, place your finger over the
valve opening or hose (see illustration). If
there’s no vacuum, check for a plugged
hose, manifold port, or the valve itself.
Replace any plugged or deteriorated hoses.
5  Turn off the engine and shake the PCV

21.4 With the engine running at idle,
remove the PCV valve and verify that
vacuum can be felt at the end of the valve

valve, listening for a rattle. If the valve doesn’t
rattle, replace it with a new one.

6 When purchasing a replacement PCV 5

valve, make sure it's for your particular vehi-
cle and engine size. Compare the old valve
with the new one to make sure they're the
same.

7  For further information on the PCV sys-
tem refer to Chapter 6.

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

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 it's
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 dis-
posed of safely.

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.

2 At the same time the cooling system is
serviced, all hoses and the radiator cap
should be inspected and replaced if defective
(see Section 13).

3  Since antifreeze is a corrosive and poi-
sonous solution, be careful not to spill any of
the coolant mixture on the vehicle’s paint or
your skin. If this happens, rinse it off immedi-
ately with plenty of clean water. Consult local
authorities about where to recycle or dispose
of antifreeze before draining the cooling sys-
tem. In many areas, reclamation centers have
been set up to collect automobile oil and
drained antifreeze/water mixtures, rather than
allowing them to be added to the sewage
system.
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22.6 The radiator drain plug (arrow)
is located at the bottom corner
of the radiator

Draining

Refer to illustrations 22.5 and 22.6

4  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.

5 Once the engine is completely cool,
remove the radiator cap. Also remove the
coolant reservoir cap.

6  Drain the radiator by opening the drain
plug at the bottom of the radiator (see illus-
tration). If the drain plug is corroded and
can’t be turned easily, or if the radiator isn't
equipped with a plug, disconnect the lower
radiator hose to allow the coolant to drain. Be
careful not to get antifreeze on your skin or in
your eyes.

7  After the coolant stops flowing out of
the radiator, disconnect the lower radiator

hose from the radiator and allow the remain-
ing coolant in the engine block to drain.

8  While the coolant is draining from the
engine block, disconnect the hose from the
coolant reservoir and remove the reservoir
(see Chapter 3 if necessary). Flush the reser-
voir out with water until it’s clean, and, if nec-
essary, wash the inside with soapy water and
a brush to make reading the fluid level easier.
9  While the coolant is draining, check the
condition of the radiator hoses, heater hoses
and clamps (refer to Section 13 if necessary).
10 Replace any damaged clamps or hoses
(refer to Chapter 3 for detailed replacement
procedures).

Flushing

Refer to illustration 22.13

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

12  Re-connect the lower radiator hose and
tighten the radiator drain plug. Turn your
heating system controls to Hot, so that the
heater core will be flushed at the same time
as the rest of the cooling system.

13 Disconnect the upper radiator hose,
then 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).

14 In severe cases of contamination or
clogging of the radiator, remove the radiator
(see Chapter 3) and have a radiator repair
facility clean and repair it if necessary.

15 Many deposits can be removed by the
chemical action of a cleaner available at auto
parts stores. Follow the procedure outlined in

Garden hose

22.13 With the thermostat
removed, disconnect the upper
radiator hose and flush the
radiator and engine block with
a garden hose

Upper hose
expels water

the manufacturer’s instructions. Note: When
the coolant is regularly drained and the sys-
tem refilfed with the correct antifreeze/water
mixture, there should be no need to use
chemical cleaners or descalers.

Refilling

16 To refill the system, install the thermo-
stat, reconnect any radiator hoses and install
the reservoir and the overflow hose.

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

18 Make sure to use the proper coolant
listed in this Chapter's Specifications. Slowly
fill the radiator with the recommended mix-
ture of antifreeze and water to the base of the
filler neck. Then add coolant to the reservoir
until it reaches the Full mark. Wait five min-
utes and recheck the coolant level in the radi-
ator, adding if necessary.

19 Leave the radiator cap and run the
engine in a well-ventilated area until the ther-
mostat opens (coolant will begin flowing
through the radiator and the upper radiator
hose will become hot).

20 Turn the engine off and let it cool. Add
more coolant mixture to bring the level back
up to the base of the filler neck.

21 Squeeze the upper radiator hose to
expel air, then add more coolant mixture if
necessary. Replace the radiator cap.

22 Place the heater temperature control °
and the blower motor speed control to their
maximum setting.

23° Start the engine, allow it to reach normal
operating temperature and check for leaks.
24 If the coolant temperature rises above
normal, there is air trapped in the cooling
system. Shut off the engine and allow it to
cool completely; the system will automati-
cally vent the trapped air. Repeat the proce-
dure until the engine temperature stays at the
normal position on the gauge.

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
cylinder to protect any surrounding painted
surfaces.

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
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24.6 Check the front and rear shock
absorbers for leakage where the rod
enters the tube (arrow)

device, withdraw the fluid from the master
cylinder 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
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
cylinder 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 Steering and suspension check
(every 30,000 miles or 24 months)

Refer to illustrations 24.6, 24.9a, 24.9b,

24.9¢, 24.11and 24.14

Note: The steering linkage and suspension
components should be checked periodically.
Worn or damaged suspension and steering
linkage components can result in excessive
and abnormal tire wear, poor ride quality and
vehicle handling and reduced fuel economy.
For detailed illustrations of the steering and
suspension components, refer to Chapter 10.

Shock absorber check

1 Park the vehicle on level ground, turn
the engine off and set the parking brake.
Check the tire pressures.

2 Push down at one corner of the vehicle,
then release it while noting the movement of
the body. It should stop moving and come to
rest in a level position within one or two
bounces. :

3  Ifthe vehicle continues to move up-and-
down or if it fails to return to its original posi-
tion, a worn or weak shock absorber (which
is part of the strut assembly) is probably the
reason.

-~

24.9a Inspect the tie rod ends (A) and the
balljoints (B) for torn grease seals

4  Repeat the above check at each of the
three remaining corners of the vehicle.

5 Raise the vehicle and support it securely
on jackstands.

6  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.

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

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

9  Visually inspect the steering and sus-
pension components (front and rear) for dam-
age and distortion. Look for damaged seals,
boots ‘and bushings and leaks of any kind.
Examine the bushings where the lower con-
trol arm meets the chassis and on the stabi-
lizer bar connections (see illustrations).

24.9c Check the stabilizer bar links
(arrows) for looseness at the front and
rear of the vehicle; also check the
stabilizer bar bushings

24.9b Check each steering gear boot
(arrow) for cracks and leaking
steering fluid

10 Clean the lower end of the steering
knuckle. Have an assistant grasp the lower
edge of the tire and move the wheel in-and-
out while you look for movement at the steer-
ing knuckle-to-control arm balljoint. If there is
any movement, the suspension balljoint(s)
must be replaced.

11 Grasp each front tire at the front and
rear edges, push in at the front, pull out at the
rear and feel for play in the steering system
components. If any freeplay is noted, check
the idler arm and the tie-rod ends for loose-
ness (see illustration).

12 Additional steering and suspension sys-
tem information and illustrations can be
found in Chapter 10.

Driveaxle boot check

13 The driveaxle boots are very important
because they prevent dirt, water and foreign
material from entering and damaging the
constant velocity (CV) joints. Oil and grease
can cause the boot material to deteriorate

prematurely, so it's a good idea to wash the

24.11 With the steering wheel in the lock
position and the vehicle raised, grasp the
front tire as shown and try to move it
back-and-forth - if any play is noted,
check the steering gear mounts
and tie-rod ends for looseness

1
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24.14 Flex the inner and outer driveaxie boots by hand
to check for cracks and/or tears

boots with soap and water. Because it con-
stantly pivots back and forth following the
steering action of the front hub, the outer CV
boot wears out sooner and should be
inspected regularly.

14 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
described in Chapter 8.

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

Refer to illustrations 25.7a and 25.7b

1 At the specified time intervals, the auto-
matic transaxle fluid should be drained and
replaced.

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 position, 3/8-inch drive ratchet, a drain
pan capable of holding least six quarts,
newspapers and clean rags.

4  The fluid should be drained immediately
after the vehicle has been driven. Hot fluid is
more effective than cold fluid at removing
built-up sediment. Warning: Fluid tempera-
ture can exceed 350-degrees F in a hot
transaxfe. Wear protective gloves.

5  After the vehicle has been driven to
warm up the fluid, raise it and place it on
jackstands for access to the transaxle drain
plug.

6  Move the necessary equipment under
the vehicle, being careful not to touch any of
the hot exhaust components.

7  Place the drain pan under the transaxle
and remove the drain plug (see illustrations).
Be sure the drain pan is in position, as fluid
will come out with some force. Once the fluid
has drained, clean the drain plug and reinstall
it securely.

2000 and earlier models

8  Remove the transaxle pan bolts.

9  Carefully pry the transaxle pan loose
with a screwdriver. Don’t damage the pan or
transaxle gasket surface or leaks could
develop.

10 Remove the pan and gasket. Carefully
clean the gasket surface of the transaxle to
remove all traces of the old gasket and
sealant.

11 Drain any remaining fluid from the
transaxle pan, clean it with solvent and dry it
thoroughly. Make sure to install magnets in
their original positions (indentations) in the
pan.

12 Remove the retaining bolts and detach
the old filter from the transaxle.

13 Install the new filter and tighten the
bolts. ;

14 Make sure the gasket surface on the
transaxle pan is clean, then install a new gas-
ket. Put the pan in place against the transaxle
and install the bolts. Working around the pan,
tighten each bolt a little at a time until the final
torque figure listed in this Chapter’s Specifi-
cations is reached. Don’t overtighten the
bolts!

Later models

15 Some later models may have a spin-on
canister-type transmission filter that resem-
bles the engine oil filter, located on top of the
transaxle. Replace this filter with a new one in
the same manner as an engine oil filter (see
Section 8).

All models

16 Lower the vehicle.

17 Pull out the dipstick and add new fluid
to the transaxle through the dipstick tube
(see Recommended lubricants and fluids for
the recommended fluid type and capacity).
Use a funnel to prevent spills. It is best to add
a little fluid at a time, continually checking the
level with the dipstick (see Section 7). Allow
the fluid time to drain into the pan.

25.7a Remove the automatic transaxle drain plug (arrow)
(earlier model)

L

25.7b Later model automatic transaxie
drain plug location (arrow)

18 Install the dipstick.

19 Start the engine and shift the selector
into all positions from P through 2, then shift
into P and apply the parking brake.

20 Turn off the engine and check the fluid
level. Add fluid to bring the level into the
notched area on the dipstick.

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

1 At the specified time intervals, the man-
ual transaxle lubricant should be drained and
replaced.

2 Before beginning work, purchase the
specified transaxle lubricant (see Recom-
mended lubricants and fluids and Capacities
at the beginning of this Chapter).

3 Other tools necessary for this job
include jackstands to support the vehicle in a
raised position, 3/8-inch drive ratchet, a drain
pan capable of holding at least four quarts,
newspapers and clean rags.
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27.2a Check all of the flanged and slip-jointed exhaust
connections (arrows) - look for stains that
indicate exhaust leakage

4 After the vehicle has been driven to
warm up the fluid, raise it and place it on
jackstands for access to the transaxle drain
plug. Place the drain pan under the transaxle,
remove the drain plug and allow the old oil to
drain into the pan (see Section 17).

5 Reinstall the drain plug securely.

6 Add new fluid through the filler hole until
It begins to run out of the filler hole (see Sec-
tion 17). Install the check/fill plug and tighten
it securely.

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

Refer to illustrations 27.2a and 27.2b

1 With the engine cold (at least three
hours after the vehicle has been driven),
check the complete exhaust system from the
‘engine to the end of the tailpipe. Ideally, the
inspection should be done with the 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-
tlons for evidence of leaks, severe corrosion
and damage. Make sure that all brackets and
hangers are in good condition and tight (see
illustrations).

3 Atthe 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
tailpipe. The exhaust deposits here are an
indication of engine state-of-tune. If the pipe

it =

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

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

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-type appliance (such as a water heater
or 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. When
you perform any kind of work on the fuel sys-
temn, wear safety glasses and have a Class B
type fire extinguisher on hand. The fuel sys-
tem is under constant pressure, 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 gas 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 and retumn lines 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
components. The fuel system pressure relief
procedure s outlined in Chapter 4.

4  [f the fuel injectors are visible, look for

27.2b Check each exhaust system hanger (arrow)

for damage and cracks

signs of fuel leakage (wet spots) around any
of the injectors, they may néed new O-rings
(see Chapter 4).

5  Since some components of the fuel sys-
tem - the fuel tank and part of the fuel feed
and return lines, for example - are undemeath
the vehicle, they can be inspected miore eas-
ily with the vehicle raised on a hoist. If that's
not possible, raise the vehicle and support it
on jackstands.

6  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 not, 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.

7 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).

8 The evaporative emissions control sys-
tem can also be a source of fuel odors. The
function of the system is to store fuel vapors
from the fuel tank in a charcoal canister until
they can be routed to the intake manifold
where they mix with incoming air before
being burned in the combustion chambers.

9  The most common symptomn of a faulty
evaporative emissions system s a strong
odor of fuel in the engine compartment. If a
fuel odor has been detected, and you have
already checked the areas described above,
check the charcoal canister, located behind
the left front suspension tower on earlier
models or under the rear of the vehicle on
1998 and later models, and the hoses con-
nected to it.
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29 Fuel filter replacement (every
60,000 miles or 48 months)

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-type appliance (such as a water heater
or 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. 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. The fuel sys-
tem is under constant pressure, so, before
any lines are disconnected, the fuel system
pressure must be relieved (see Chapter 4).
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Refer to illustration 29.4

1 | Refer to Chapter 4 and relieve the fuel
system pressure.

2  Disconnect the negative battery cable.

3  If necessary for access, remove the air
cleaner assembly (see Chapter 4).

4  Remove the clips.and detach the hoses
from the fuel filter, then remove the filter

29.4 Remove the bolt
SIS (A) and detach the
fuel lines, then
remove the bracket
nut (B) so the filter
can be detached from
the bracket assembly
and removed

bracket nuts and lift the assembly out of the
engine compartment (see illustration).

5  Note the direction that the inlet and out-
let pipes are facing. Make sure the new filter
is installed so that it's facing the proper direc-
tion as noted above. Install the inlet and out-
let‘hoses and secure them with clamps.

6 The remainder of installation is the
reverse of the removal procedure.
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Camshaft oil seal - replacement ............ 7 Flywheel/driveplate - removal, inspection and installation ............ 13
Camshafts and lifters - removal and :nsta!latlon ek s o s 6 General information.......c..cvveenieninissmninnenee, 1
CHECK ENGINE TIGht 0N i i diin sonnsssiistonaiaions Intake manifold - removal and installation 8
Crankshaft oil seals - replacement... Qil pan - removal and installation W
Cylinder compression check .. Oil pump - removal, inspection and installation..........c.c..ccccoeiies 12
Cylinder head - removal and mstaHatton ........................................ 10 Repair operations possible with the engine in the vehicle............. 2
Drivebelt check, adjustment and replacement. ... See Chapter 1 Spark plug replacement ... .. See Chapter 1
Engine - removal and installation.........ccoccivecnnmisnmsennnns See Chapter 2C Timing belt and sprockeis rernoval inspection and |nstallaiiun 5
Engine oil and filter change ..........cciviinrirninsiniinicniiinians See Chapter 1 Top Dead Center (TDC) for number one piston - locating............. 3
Engine overhaul - general information .. e ... See Chapter 2C Valve cover - removal and installation ..........ccceovvveeeenncncenienenne 4
Engine/transaxle mounts - check and rep?acement ...................... 15 Water pump - removal and installation ........................... See Chapter 3
Exhaust manifold - removal and installation ..........ccecvicriiiinniinnn. 9
Specifications
Flywheel
Maximum allowable Warpage ..., 0.004 inch
Qil pump
Body clearance (between outer circumference of outer rotor

T o ) e e e B B s e L o T et 0.005 to 0.007 inch (0.12 to 0.18 mm)
Inner pump rotor axial (side) clearance

2000 and earlier.... 0.0008 to 0.0025 inch (0.02 to 0.065 mm)

2001 .. 0.0016 to 0.0033 inch (0.04 to 0.085 mm)

Outer pump rotor ax|a| (5|de) clearance
2000 and earlier
2001
Rotor tip clearance

Relief valve spring free length

0.0008 to 0.0027 inch (0.02 to 0.07 mm)
0.0016 to 0.0035 inch (0.04 to 0.09 mm)
0.001 to 0.003 inch (0.025 to 0.069 mm)
1.724 inches (43.8 mm)
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Torque specifications Ft-lbs (unless otherwise indicated) Nm
Gamshaft bearnng €ap Bols .. ... i e sonsessmastasrrsnenasssacas 120 to 132 in-lbs 14t0 15
Camshaft sprocket retaining bolt ... 74 to 89 100 to 120
Erankshaft:sprocket DOIE:: iuciisuniiinmmessisintscianipraasive-sansopdsnsassets 125 to 133 170 to 180
Cylinder head bolts
First step
2000 and earlier
10mm bolts o Ty SRR e 22 30
T2 018 T L o e B (U L R T o L e R e P 26 35
2001
10mm bolts.. 18 25
12mm bolts.. 22 30
el B e b e L e e S 2 60 to 65-degrees
Third step ...covivenniinnee st e e i o oty ke R 60 to 65-degrees
Exhaust manifold heat shield BoltS........cocoiiiminiciniie 132 to 180 in-lbs 15t0 20
Exhatst manifold Bota/NUts ..o .. s iias s rimsenarsssansansamastnsassenss 32 to 37 43 to 55
Flywheel/driveplate Bolts............ccoccvmiiimnrmsinsiniserennneas 90 to 96 120 to 130
Intake manifold nuts/bolts
b e e | e e e P L P pri e 144 to 204 in-lbs 16 to 23
2001 132 to 168 in-lbs 150 20
Oil pan bolts
OO0 ARG QMO i s it cins aemiss e st eve it ess hs danssuar R b 48 to 72 in-lbs 6to8
L e e T e D B D T e e 84 to 108 in-lbs 10to 12
Oil pump
Oil pump-to-block bolts T e et 1510 20 20 to 27
OfF DUMP COVEE DORS -2 st imiassisevussssivssnnsaiom manmantsransnas s emesarnns 48 to 84 in-lbs 6to9
HallatalVe PG e i i, Averiinsasisrisniiaisssssiputanserinsaasssisoeaains s aas 30 to 36 41 to 49
Timing belt
Tensioner pulley bolt 31 to 40 431055 q
Idler pulley bBolt.........cccoeveennnnes 31 to 40 43 to 55
Timing belt cover bolts. 72 to 84 in-lbs 8to 10
Valve cover bolts ........cc...... 72 to 84 in-Ibs 8to 10

1 General information

This Part of Chapter 2 is devoted to in-
vehicle repair procedures for the engine. The
engine has a cast-iron engine block an alu-
minum cylinder head. The cylinder head is
equipped with dual overhead camshafts.
Hydraulic lifters are used to actuate the
valves on 1996 through 2000 engines; these
models require no periodic valve clearance
adjustments. On 2001 engines, which use
“shim-and-bucket" style lifters, the valve
clearances may occasionally need to be
checked and, if necessary, adjusted (see
Section 12 in Chapter 2B). The aluminum
cylinder head on all models is equipped with
pressed-in valve guides and hardened valve
seats. The gear-type oil pump is mounted on
the front of the engine block and is driven by
the crankshaft.

"The following repair procedures 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, many of the steps outlined in this Part
of Chapter 2 will not apply.

The Specifications included in this Part

of Chapter 2 apply only to the procedures
contained in this Part. All information con-
cerning engine removal and installation,
engine block and cylinder head overhaul and
the Specifications necessary for cylinder
head and engine block rebuilding, is in Part B
of Chapter 2.

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, 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 cylinder head can be removed
without pulling the engine, camshaft and
valve component servicing can also be
accomplished with the engine in the vehicle.
Replacement of the timing belt and pulleys 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. i
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3.5 Use a compression gauge in the
number one spark plug hole to assist in
finding TDC

3 Top Dead Center (TDC) for
number one piston - locating

Refer to illustrations 3.5 and 3.6

1 Top Dead Center (TDC) is the highest
point in the cylinder that each piston reaches
as it travels up-and-down when the
crankshaft turns. Each piston reaches TDC
on the compression stroke and again on the
exhaust stroke, but TDC generally refers to
piston position on the compression stroke.
The timing marks on the vibration
damper/crankshaft pulley installed on the
front of the crankshaft are referenced to the
number one piston at TDC.

2  Positioning the piston(s) at TDC is an
essential part of procedures such as timing
belt and sprocket replacement.

3 In order to bring any piston to TDC, the
crankshaft must be turned using one of the
methods outlined below. When looking at the
timing belt end of the engine, normal
crankshaft rotation is clockwise. Warning:
Before beginning this procedure, be sure to
place the transmission in Park or Neutral, set
the parking brake and remove the ignition key.

al The preferred method is to turn the

Y 095

4.2 Detach the accelerator cable from the cable guides (A) on the
valve cover, remove the spark plug cover bolts (B), remove the
spark plug cover and then disconnect the PCV hose (C)

and the breather hose (D)

3.6 Align the notch (arrow) on the
crankshaft drivebelt pulley with the mark
on the timing belt cover

crankshaft with a large socket and
breaker bar attached to the large bolt
threaded into the center of the
crankshaft pulley.

b) A remote starter switch, which may save
some time, can also be used. Attach the

switch leads to the S (switch) and B (bat-

tery) terminals on the starter motor.
Once the piston is close to TDC, use a
socket and breaker bar as described in
the previous paragraph.

¢) If an assistant is available to turn the
ignition switch to the Start position in
short bursts, you can get the piston
close to TDC without a remote starter
switcn. Use a socket and breaker bar as
described in Paragraph a) to complete
the procedure.

4  Disable the ignition system by discon-
necting the primary electrical connectors at
the ignition coil pack/modules (see Chapter 5).
5  Remove the spark plugs (see Chapter 1)
and install a compression gauge in the num-
ber one cylinder (see illustration). Turn the
crankshaft clockwise with a socket and
breaker bar as described above.

6  When the piston approaches TDC, com-
pression will be noted on the compression
gauge. Continue turning the crankshaft until

the notch in the crankshaft damper is aligned
with the TDC mark on the front cover (see
illustration). At this point 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 crankshaft 360-degrees (1-turn)
and line-up the marks. Note: If a compression
gauge is not available, TDC for the No.1 piston
can be obtained by simultaneously aligning the
marks on the camshaft timing belt sprocket
with the top of the cylinder head (see illustra-
tion 5.7) and the marks on the crankshaft
damper with the TDC mark on the front cover.

7  After the number one piston has been
positioned at TDC on the compression
stroke, TDC for any of the remaining cylin-
ders can be located by turning the crankshaft
180 degrees and following the firing order
(refer to the Specifications). Rotating the
engine 180 degrees past TDC #1 will put the
engine at TDC compression for cylinder #3.

4 Valve cover - removal and
installation

Removal

€aution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Refer to illustrations 4.2, 4.5, 4.6 and 4.7

1 Disconnect the negative battery cable.

2  Detach the accelerator cable from the
cable guides on the valve cover (see illustra-
tion). (It's not necessary to remove the cable
guides themselves unless you're planning to
replace the valve cover.)

3  Disconnect the PCV and breather hoses
from the valve cover (see illustration 4.2).

4 Remove the spark plug wire cover bolts
(see illustration 4.2), remove the cover and
then remove the spark plug wires (see Chap-
ter 1).

5 Remove the bolts that attach the upper
timing belt cover to the valve cover (see
illustration).

4.5 Remove the bolts (upper arrows) that attach the upper timing
belt cover to the valve cover; to remove the upper timing belt
cover, remove the two lower bolts (lower arrows) as well
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4.6 Remove the valve cover bolts (arrows) and then remove the
valve cover (if the cover is stuck, bump the end with a block of
wood and a hammer to jar it loose, or slip a flexible putty knife

between the head and cover to break the seal

6  Remove the valve cover bolts (see illus-
tration).and then remove the valve cover. If
the cover is stutck to the head, bump the end
with a block of wood and a hammer to jar it
loose. If that doesn’t work, try to slip a flexi-
ble putty knife between the head and cover
to break the seal. Caution: Don't pry at the
cover-to-head joint or damage to the sealing
surfaces may occur, leading to oil leaks after
the cover is reinstalled.

7 Remove the valve cover gasket from the
valve cover (see illustration).

Installation

8 The mating surfaces of the cylinder
head and the valve cover must be clean when
the cover is installed. Use a gasket scraper to
remove all traces of sealant and old gasket
material, then clean the mating surfaces with
lacquer thinner or acetone. If there's residue
or oil on the mating surfaces when the cover
is installed, oil leaks may develop.

9 Inspect the old valve cover gasket for
cracks, tears and deterioration. If it's dam-
aged, replace it.

10 Position the valve cover gasket over the
studs on the cylinder head.

11 Install the valve cover and then, working
from the center of the valve cover out toward
the ends, tighten the valve cover bolts gradu-
ally and evenly, in a criss-cross fashion, to
the torque listed in this Chapter’s Specifica-
fions. Don't forget to install the timing cover-
to-valve cover bolts and tighten them to the
torque listed in this Chapter's Spegifications.
12 Install the spark plug wires and the
spark plug wire cover (see Chapter 1). '
13 Reconnect the breather hose and the
PCV hose.

14 Reattach the accelerator cable guides, if

they were removed, to the valve cover, and

then reattach the accelerator cable to the
guides.

15 Reconnect the negative battery cable.
16 Start the engine and check the valve
cover for oil leaks.

5 Timing belt and sprockets -
removal, inspection and
installation

Warning: Wait until the engine is completely
cool before beginning this procedure.
Caution: Do not rotate the crankshaft or the
camshaft separately during this procedure
with the timing belt removed as damage to
valves may occur. Only rotate the camshaft a
few degrees as necessary to align the
camshaft sprocket marks with the marks on
the rear timing cover.

Removal

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.
Refer to illustrations 5.5a, 5.5b, 5.6, 5.7, 5.8,
5.9,5.11and 5.12

1 Disconnect the negative battery cable.

2  Rotate the engine in the normal direction

5.5a Using a chain wrench or a strap
wrench to hold the crankshaft pulley,
loosen the crank pulley bolt and
then remove the pulley bolt and
the crank pulley

4.7 Remove the valve cover gasket from the valve cover

of rotation (clockwise) until the No.1 cylinder
is located at TDC (see Section 3).

3 Remove the accessory drivebelts (see
Chapter 1).

4  Loosen the water pump pulley bolts and
then remove the water pump pulley. (see
Chapter 3).

5  Using a chain wrench or a strap wrench
to hold the crankshaft pulley, loosen the
crank pulley bolt (see illustration) and then
remove the pulley bolt and the crank pulley.
Make sure that you don't move the No. 1
cylinder from TDC while loosening the crank
pulley bolt. After removing the crankshaft pul-
ley, remove the timing belt retainer/guide
flange (see illustration).

6  Remove the four upper timing belt cover
bolts (see illustration 4.5) and then remove
the upper timing belt cover. Remove the
lower timing belt cover bolts (see illustra-
tion).

7  Make sure that the timing belt camshaft
sprocket timing marks are aligned with the
top of the cylinder head (see illustration).

8 If you're planning to re-use the timing

- T TN
5.5b After removing the crankshaft
pulley, remove the timing belt
retainer/guide flange




Chapter 2 Part A Engines

5.6 To detach the lower timing belt cover
from the engine, remove the bolts
(arrows) (cover removed for clarity)

belt, put a directional arrow, indicating the
normal. (clockwise) direction of rotation, on
the belt (see illustration).

9 Remove the timing belt tensioner pulley
bolt (see illustration) and then remove the
tensioner pulley.

10 Remove the timing belt.

11 Remove the timing belt idler pulley bolt
(see illustration) and then remove the idler
pulley.

12 If the camshaft sprocket is damaged or
must be removed to replace the camshaft
seal or to strip the cylinder head for overhaul,
use a wrench to hold the camshaft in place,
and then remove the sprocket retaining bolt
(see illustration). Then remove the camshaft
sprocket from the end of the camshaft.

13 Remove the crankshaft timing belt
sprocket.

Inspection
Refer to illustration 5.15

Caution: Do not bend, twist or turn the timing
belt inside out. Do not allow it to come in

d\

5.8 If you're planning to re-use the timing
belt, put a directional arrow, indicating the
normal (clockwise) direction of rotation,
on the belt

contact with oil, coolant or fuel. Do not turn
the crankshaft or camshaft more than a few
degrees (if necessary for tooth alignment)
while the timing belt is removed.

14 Spin the idler pulley and the timing belt
tensioner and check their bearings for

s i N

5.11 Remove the timing belt idler pulley bolt (arrow) and then
remove the idler pulley

et 7 0 WS

5.7 Make sure that
the camshaft
sprocket timing
marks (arrows) are
aligned with the top
of the cylinder head

T

5.9 Remove the timing belt tensioner
pulley bolt (arrow) and then remove
the tensioner pulley

smooth operation and excessive play.
Inspect the timing belt sprocket teeth for any
obvious damage. Replace all worn parts as
necessary.

15 Examine the belt for evidence of con-
tamination by coolant or lubricant. If this is

5.12 To remove the camshaft sprocket, use a wrench to hold the
camshaft in place while you loosen the camshaft sprocket
retaining bolt, and then remove the sprocket bolt
and the cam sprocket
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Rounded £
belt
side Fiber worn

5.15 Inspect the timing belt for cracked and missing teeth; wear
on one side of the belt indicates an alignment problem between
the belt and the sprocket(s)

=g Separation

Tooth missing

the case, find the source of the contamina- .,

tion before progressing any further. Check
the belt for signs of wear or.damage, particu-
larly around the leading edges of the belt
teeth (see illustration). Caution: If the belt
appears to be in good condition and can be
re-used, it is essential that it is reinstalfed the
same way around, otherwise accelerated
wear will result, leading to premature faifure.
16 Replace the belt if its condition is in
doubt; the cost of belt replacement is negligi-
ble compared with potential cost of the
engine repairs, should the belt fail in service.
Similarly, if the belt is known to have covered
more than 80,000 miles, it is prudent to
replace it regardless of condition, as a pre-
cautionary measure.

Installation

Refer to illustration 5.22

17 Verify that the No. 1 piston is still at TDC
(see Section 3) and that the camshaft timing
sprocket is still correctly aligned (see illus-
tration 5.7). If the cam sprocket, idler pulley
and/or crankshaft sprocket was removed for
inspection or replacement, install it now. Be
sure to tighten the camshaft sprocket retain-
ing bolt and/or the idler pulley bolt to the
torgue listed in this Chapter’s Specifications.
18 Loop the timing belt loosely under the
crankshaft sprocket. If you're installing the
old belt, don’t forget to install it with the
directional arrow facing in the correct direc-
tion.

19 Engage the timing belt teeth with the
crankshaft sprocket, then maneuver it into
position over the idler pulley and the
camshaft sprocket. Make sure that the belt
teeth are correctly seated on the sprockets,
then install the belt around the timing belt
tensioner. Note: Very slight adjustment of the
position of the camshaft sprocket is permissi-
ble, if necessary, to get the belt teeth to “lock
inta” the teeth on the sprocket.

20 Make sure that the “front run” of the belt
(the side nearer the front of the vehicle) is
taut, and that all belt slack is in the “rear run,”
(the part of the belt that is going to be ten-
sioned by the tensioner pulley).

21 Tension the belt by turning the eccentri-
cally-mounted tensioner counterclockwise,
toward the water pump, and then tighten the
tensioner bolt to the torque listed in this
Chapter's Specifications. The belt tension is
correct if the belt can be deflected about 1/4-
inch when pushed with about five pounds of
pressure.

22 At this point, double check to make sure
that the crankshaft is still set to TDC for the
No. 1 cylinder (see Section 3) and the
camshaft sprocket marks are aligned with the
top of the cylinder head (see illustration 5.7).
Also, make sure that the mark on the
crankshaft timing belt sprocket is aligned
with the stationary index mark on the oil
pump housing (see illustration).

23 Rotate the crankshaft through two com-
plete revolutions. Reset the engine to TDC on
No. 1 cylinder, with reference to Section 3
and check the alignment marks again. Also
re-check the timing belt tension and adjust it,
if necessary (see Step 21).

24 |Install the upper and lower timing belt
covers and then tighten the timing belt cover
bolts to the torque listed in this Chapter’s
Specifications. ;

25 Install the crankshaft pulley and, using a
strap wrench or chain wrench to hold the pul-
ley, tighten the crankshaft pulley bolt to the
torgue listed in this Chapter’s Specifications.
26 Install the water pump pulley and tighten
the pulley bolts as tightly as possible.

27 Install the accessory drivebelt (see
Chapter 1).

28 Tighten the water pump pulley bolts to

the torque listed in this Chapter's Specifica-
tions.
29 Reconnect the negative battery cable.

5.22 After rotating the crankshaft at least twice, verify that the
mark (arrow) on the crankshaft timing belt sprocket is aligned
with the stationary index mark (arrow) on the oil pump housing

6 Camshafts and lifters - removal
and installation

Note: The camshaft and lifters should always
be thoroughly inspected before installation
and camshaft endplay should always be
checked prior to camshaft removal. Although
the hydraulic lifters on 1996 through 2000
models are self-adjusting and require no peri-
odic service, there is an in-vehicle procedure
for checking excessively noisy hydraulic
lifters. Refer to Chapter 2B for the camshaft
and lifter inspection procedures.

Removal

Refer to illustrations 6.3a, 6.3b, 6.5, 6.6, 6.7,
6.9a and 6.9b

1  Remove the valve cover (see Section 4).
2  Remove the timing cover, the timing belt
and the camshaft timing belt sprocket (see
Section 5).

3  Starting in the middle of the cylinder

head, at bearing cap No. 3 on the intake
camshaft or at cap No. 4 on the exhaust cam,
loosen the camshaft bearing caps, working
your way out toward the ends of the head in a
criss-cross fashion (see illustration). Don't
loosen two cap bolts completely and then
proceed to the next cap; this puts unneces-
sary stress on the camshafts. Instead, loosen
the cap bolts gradually and evenly, in two or
three passes. After removing the two inner
bolts for the two rear caps, remove the upper
chain guide (see illustration).

4 Remove the bearing caps. Keep the
intake and exhaust cam caps separated. They
must be installed at the same location from
which they were removed. If you get them
mixed up, the caps are marked “I" (intake) or
“E" (exhaust) and are numbered (1, 2, 3, etc.).

5 Remove the intake and exhaust
camshafts and the camshaft timing chain as
a single assembly (see illustration). Remove
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6.3a Starting at the center of the cylinder head and then working
your way toward the ends of the head, gradually and

evenly loosen the camshaft bearing cap bolts (arrows)

in a criss-cross fashion

6.5 Remove the camshafts and the timing
chain as a single assembly

the old camshaft seal from the exhaust cam
and discard it.
6 Remove the lower chain guide (see

_illustration).

7 Wipe off the tops of the hydraulic lifters
(1896 through 2000 models) or the shims
(2001 models) and then mark them with a
laundry marker (I-1, 1-2, E-1, E-2, etc.), or
mark strips of tape and then affix them to the
top of each lifter (see illustration).

8 Remove the lifters from the cylinder
head. Keep the intake and exhaust lifters
separated, and keep them in order.

9 Thoroughly clean the cam timing chain
and the timing chain sprockets on the
camshafts with fresh solvent and a stiff brush
and then inspect the timing chain and the
sprockets (see illustration). Make sure that
the bearing surfaces (the shiny parts) of the
chain rollers are in good condition and that
the chain isn’t stiff. If the chain is excessively
worn or damaged, replace it. Make sure that
the teeth on the camshaft timing chain
sprockets are in good condition. If any of the
teeth are broken or excessively worn, replace
the camshaft(s). Also inspect the timing chain

C A

6.6 To detach the lower timing chain
guide, remove these two bolts

guides (see illustration). Make sure that the
friction surfaces of the guides are still in good
condition. If either guide is excessively worn,
replace it.

10 Inspect the camshafts and the lifters
(see Chapter 2B).

6.9a Inspect the bearing surfaces (the
shiny parts) of the chain rollers and
the teeth on the camshaft timing
chain sprockets

6.3b When you get to these two bolts for the last two caps,
remove the upper chain guide (arrow)

6.7 Wipe off the tops of the hydraulic
lifters (1996 through 2000 models) or the
shims (2001 models) and then mark them
with a laundry marker (I-1, 1-2; E-1,
E-2, etc.) or, as shown, mark
pieces of tape and then affix
them to the tops of the lifters

6.9b Also inspect the friction surfaces of
the timing chain guides
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Installation

Refer to illustrations 6.13 and 6.14

11 Apply clean engine oil to the walls of the
lifters and then insert the lifters into their
respective bores in the cylinder head. Push
down the lifters until they contact the valves,
then lubricate the camshaft lobe contact sur-
faces (1996 through 2000 models) or the
shims (2001 models).

12 Lubricate the camshaft and cylinder
head bearing journals with clean engine oil.
13 Clean the oil seal bore and the sealing
surface of the “nose” (forward end) of the
camshaft, lubricate the lip of the new
camshaft oil seal with clean engine oil and
slide it over the nose. Place the camshaft in
position in the cylinder head and then gently
push the seal onto the nose of the cam until
the chamfered edge around the face of the
cam seal bore is visible (see illustration).

14 |Install the camshaft timing chain on the
camshaft sprockets. Make sure that the tim-
ing marks on the cam chain sprockets are
aligned with the centers of the two dark side
plates, with four links in between (see illus-
tration).

156 Carefully lower the camshafts and tim-
ing chain into position on the cylinder head
with the camshaft lobes for the No. 1 cylinder
facing up (180 degrees from the cylinder
head mating surface).Oil the upper surfaces
of the camshaft bearing journals, then install
the bearing caps over the camshafts and
then, working in a criss-cross fashion from
the ends of the head toward the center, grad-
ually and evenly tighten the cap retaining
bolts to the torque listed in this Chapter's
Specifications.

16 Install the timing belt sprocket on the
exhaust camshaft (see Section 5).

17 Install the timing belt (see Section 5).
When installing the timing belt, make sure the
crankshaft is at TDC for the No. 1 cylinder
(see Section 3), the camshaft sprocket marks
are aligned with the upper edge of the cylin-
der head (see illustration 5.7). and the
crankshaft sprocket mark is aligned with the

6.13 Slide the new cam seal over the nose of the cam, place the
cam in position in the head and then gently push the seal
onto the nose of the cam until the chamfered edge
around the face of the seal bore is exposed

6.1

stationary index mark on the oil pump hous-
ing (see illustration 5.22).

18 The remainder of installation is the reverse
of removal.

4 When installing the camshaft timing chain on the camshaft
sprockets, make sure that the timing marks on the cam chain

sprockets are aligned with the centers of the two dark side
plates, with four links in between

pipe will also work.

4  Install the camshaft timing belt sprocket,
the timing belt and the timing cover (see Sec-
tion 5).

7 Camshaft oil seal - replacement

Refer to illustrations 7.2 and 7.3

1  Remove the timing cover, the timing belt
and the camshaft timing belt sprocket (see
Section 5).

2  Using a seal removal tool, carefully dig out
the old cam seal (see illustration).

3 Clean the oil seal bore, lubricate the lip
of the new camshaft oil seal with clean
engine oil and slide it over the end of the
camshaft, Gently push the seal onto the nose
of the camshaft until it's positioned square to
the seal bore. 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 illustra-
tion). Make sure it's installed squarely and
driven in to the same depth as the original. If
a socket isn't available, a short section of

7.2 Using a seal removal tool, carefully
dig out the old cam seal

8 Intake manifold - removal and
installation

Refer to illustrations 8.5, 8.6, 8.8, 8.10 and
8.11

Warning: Wait until the engine is completely
cool before beginning this procedure.

1 Remove the idle speed actuator (see
Chapter 6).

2 Remove the air intake duct that con-
nects the MAF sensor to the throttle body
(see Chapter 4).

3 Disconnect the accelerator cable from
the throttle body linkage and from the cable
brackets (see Chapter 4) and set it aside.
Also remove the cruise control cable (see
Chapter 12), if equipped.

4  If you're planning to replace the intake
manifold, remove the throttle body now (see
Chapter 4). If you're only removing the intake

7.3 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
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8.5 Disconnect the PCV hose (arrow)
from the intake manifold

manifold in order to replace a manifold gas-
ket or to service the cylinder head, it's not
necessary to remove the throttle body. Just
unplug the electrical connector from the
Throttle Position Sensor (TPS) and detach the
‘coolant hoses from the underside of the
throttle body (see Chapter 4).
5 Disconnect the PCV hose (see illustra-
tion) from the intake manifold.
B8 Disconnect the power brake booster
‘vacuum hose from the air intake plenum (see
illustration).
T Label and then disconnect all vacuum
hoses from the air intake plenum and from
~ the throttle body.
8 Label and then disconnect the electrical
(grounds (see illustration) from the right end
of the intake manifold and then detach the
Wiring harness bracket from the manifold.
9 Remove the fuel rail and the injectors
(se8 Chapter 4).
10 Remove the intake manifold support
bracket (see illustration).
11 Working from the center of the intake
manifold, remove the manifold retaining nuts
(1996 through 2000 models) (see illustra-
tion) or bolts (2001 models) gradually and
evenly until all nuts or bolts are loose.
Remove the nuts/bolts by hand and remove

8.11 To detach the intake manifold, remove these
retaining nuts (arrows)

iz

\ ".‘

8.6 Disconnect the two coolant hoses
from the underside of the throttle body
and disconnect the power brake
booster vacuum hose (arrow)
from the air intake plenum

the intake manifold. Remove and discard the
old intake manifold gasket.

12 Before installing the intake manifold,
clean the mounting surfaces of the manifold
and the cylinder head with lacquer thinner
and remove all traces of the old gasket mate-
rial or sealant.

13 Install the new gasket over the intake
manifold studs, then install the intake mani-
fold and tighten the nuts or bolts in a criss
cross pattern to the torque listed in this
Chapter's Specifications.

14 The remainder of installation is the
reverse of removal.

15 When you're done, check the coolant
level (see Chapter 1) and top up the coolant
system if necessary.

9 Exhaust manifold - removal and
installation

Refer to illustrations 9.2a 9.2b, 9.4 and 9.5

Warning: The engine must be completely
cool before beginning this procedure. 1
1 On 2001 models, unplug the electrical

F ==
8.8 Label and then disconnect the
electrical grounds (upper arrows) from the
right end of the intake manifold and then
remove the bracket bolt (lower arrow)
and detach the wiring harness
bracket from the manifold

8.10 Remove the intake manifold support
bracket bolts (arrows) and then
remove the bracket

connector for the upstream Heated Oxygen
Sensor (HO2S) (see Chapter 6).

2 Remove the exhaust manifold heat
shield bolts (see illustrations) and then

-

9.2a To detach the exhaust manifold heat shield from the exhaust
manifold on 1996 through 2000 models, remove these seven bolts
(arrows) (two bolts, on right side of shield, not visible in this photo)
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remove the exhaust heat shield. Inspect the
heat shield bolts for damage and corrosion. If
‘they're rusted or damaged, replace them.

3  Raise the front of the vehicle and place it
securely on jackstands.

4 Working from under the vehicle, apply
penetrating oil to the exhaust manifold-to-
exhaust pipe flange studs and nuts. Wait a
while for the penetrant to loosen up the fas-
teners, and then remove the exhaust mani-
fold-to-exhaust pipe flange nuts (see illus-
tration) and disconnect the exhaust pipe
from the exhaust manifold.

5 Working from above, apply penetrating
oil to the exhaust manifold mounting nuts
and studs. Wait a while for the penstrant to
loosen up the fasteners, and then remove the
exhaust manifold nuts (see illustration) and
remove the exhaust manifold. Discard the old
exhaust manifold retaining nuts, Do NOT
reuse the old manifold nuts.

6 Remove and discard the old exhaust
manifold gasket.

7  Use ascraper to remove all traces of old
gasket material and carbon deposits from the
manifold and cylinder head mating surfaces.
If the gasket was leaking, have the manifold
checked for warpage at an automotive
machine shop and resurfaced if necessary.

8  Position a new gasket over the cylinder
head studs.

9 Install the exhaust manifold and thread
the new mounting nuts into place. Make sure
to use high-temperature anti-seize com-
pound on the threads of the exhaust manifold
studs. Working from the center out, tighten
the exhaust manifold nuts to the torgue listed
in this Chapter's Specifications.

10 Working from under the vehicle, reat-
tach the exhaust pipe to the exhaust manifold
with new nuts. Be sure to use high-tempera-
ture anti-seize compound on the threads of
the studs, then tighten the new nuts securely.
11 Install the heat shield, coat the heat
shield bolts with high-temperature anti-seize
compound and then tighten them to the
torque listed in this Chapter's Specifications.
12 On 2001 models, plug in the electrical

9.5 To detach the exhaust manifold from the cylinder head,
remove these nuts (arrows) (1996 through 2000 model
shown, 2001 models similar)

9.2b To detach the exhaust manifold heat
shield on 2001 models, remove these
three bolts (arrows)

connector for the upstream HO2S.
13 Run the engine and check for exhaust
leaks.

10 Cylinder head - removal and
installation

Removal

Refer to illustrations 10.10 and 10.11

Note: If you're only removing the cylinder
head to replace the head gasket, or to service
the cylinder block, the cylinder head can be
removed with the intake and exhaust manifold
attached. In this case, simply disregard any of
the following steps that don’t apply. However,
if you're removing the head in order to over-
haul it, or to have it overhauled, follow all of
the steps below.

1 Drain the engine coolant (See Chap-
ter 1). Then disconnect the upper radiator
hose and the other two coolant hoses from
the thermostat housing (see Chapter 3).

2 Remove the spark plugs and the spark
plug wires (see Chapter 1).

3 If you're going to disassemble the cylin-

9.4 To detach the exhaust pipe from the
exhaust manifold flange on 1996 through
2000 models, remove these nuts (arrows)
{on 2001 models, the upstream catalytic
converter is an integral part of the exhaust
manifold, so this flange is below
the converter)

der head, remove the ignition coil assembly
(see Chapter 5).

4  Diseonnect the valve cover (see Sec-
tion 4).

5 Remove the timing belt cover and the
timing belt (see Section 5).

6 Remove the camshafts and the lifters
(see Section 6).

7  If you're going to disassemble the cylin-
der head, remove the fuel rail and the fuel
injectors (see Chapter 4). If you're not going
to disassemble the head, it's not necessary
to remove the fuel rail and injectors; just
unplug the electrical connectors, set the
injector harness aside, disconnect the vac-
uum hose from the fuel pressure regulator
and disconnect the fuel pressure and return
lines (see Chapter 4).

8 Remove the power steering pump and
then remove the pump bracket (see Chap-
ter 10).

9  If you're going to disassemble the cylin-
der head for service, the intake manifold (see
Section 8) and the exhaust manifold (see

10.10 Cylinder head bolt loosening sequence
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10.11 If the cylinder head is stuck
to the block, carefully pry it loose at
a casting protrusion

Section 9) will have to be removed, either
now, or after the head is removed. If you're
not going to disassemble the head, it's not
necessary to remove the intake manifold or
the exhaust manifold. In either case, it's not
absolutely necessary that the manifolds be
removed while the cylinder head is still
installed on the block, but if you're going to
lift off the head by yourself, removing the
manifolds now will fighten the head consider-
ably. On the other hand, if you have help, it's
easier to remove the fasteners that secure
the manifolds after the head has been
removed.

10 Remove the cylinder head bolts in the
sequence shown (see illustration). Progres-
sively loosen the cylinder head bolts, by half
a turn at a time, until all bolts can be
unscrewed by hand. Discard the old head
bolts; the head must be reinstalled with new
bolts.

11 Verify that nothing is still connected to
the cylinder head, then lift the head off the
block. Get help if possible; the head is quite
heavy, particularly if it's being removed with
the manifolds still attached. If the head is
stuck to the block, carefully pry it loose at a
casting protrusion (see illustration). Cau-
tion: Do NOT rotate the engine while the

10.23a Cylinder head bolt tightening sequence

cylinder head is removed, unless absolutely
necessary. If you do rotate the crankshaft,
make sure that you put the piston in the No. 1
cylinder back to TDC before installing the
cylinder head (see Section 3).

12 Remove the gasket from the top of the
block, but don’t discard it yet; you'll need to
compare the new head gasket to the old one
to make sure that you’ve got the right gasket.
Remove the dowel pins and put them in a
plastic bag.

13 If the cylinder head is going to be ser-
viced, separate the manifolds, if you haven't
already done so (see Sections 8 and 9, but
disregard the steps that don't apply). Then
proceed to Chapter 2B for the cylinder head
disassembly and overhaul procedures.

Installation

Refer to illustrations 10.23a and 10.23b

14 The mating faces of the cylinder head
and cylinder block must be perfectly clean
before installing the head. Use a hard plastic
or wood scraper to remove all traces of old
gasket, sealing compound, scale and carbon
deposits. Also clean the piston crowns. Use
particular care when cleaning the head and
the pistons; aluminum alloy is easily dam-
aged. And make sure that no carbon or gas-
ket material enters the oil or coolant pas-
sages; a chunk of carbon or gasket could
block an oil or coolant passage, which would
seriously damage the engine. To prevent
debris from entering lubrication or coolant
passages, use adhesive tape and paper to
seal off ali lubrication, coolant and cylinder-
head-bolt holes in the block.

15 Inspect the mating surfaces of the cylin-
der block and the cylinder head for nicks,
deep scratches and other damage. If they're
slight, they may be removed carefully with
abrasive paper.

16 If the cylinder head gasket surface is
warped, or might be warped, use a straight-
edge to check it for distortion (see Chap-
ter 2B).

17 Install the intake and exhaust manifolds,
if they were removed. You could also elect to
install the manifolds later, after the head has
been bolted to the block, but it’s much easier

to install the manifolds now, with the head
removed, even though you'll probably need
help when setting the head on the block.

18 To ensure that the cylinder head bolt
holes are clean and dry before installing the
head bolts, clean out the cylinder head bolt
holes with a suitable tap and then blow them
out with compressed air.

19 Make sure that the piston in the No. 1
cylinder is still at TDC (see Section 3).

20 |Install the dowel pins in the cylinder
block and then position the new head gasket
on the block. Make sure that the manufac-
turer's markings are facing up.

21 With the help of an assistant, place the
cylinder head and manifolds on the cylinder
block. Verify that the head gasket is still flat
and correctly seated before allowing the full
weight of the cylinder head to rest upon it.
Make sure that the head is seated on the
dowel pins. Note: If the cylinder head was
disassembled for service, make sure that the
camshaft lobes for the No. 1 cylinder are
pointing upward.

22 Oil the threads and the underside of the
bolt heads, then carefully enter each bolt into
its relevant hole and screw them in hand
tight. Be sure to use NEW cylinder head
bolts; the old bolts, which have already been
stretched, cannot be correctly torqued.

23 Working progressively and in the
sequence shown (see illustration), tighten
the cylinder head bolts in three steps, first to
the torque, and then to the angle, listed in
this Chapter's Specifications. Note: it is rec-
ommended that an angle-measuring gauge
be used during the final stages of the tighten-
ing, to ensure accuracy (see illustration). If a
gauge is not available, use white paint to
make alignment marks between the bolt head
and cylinder head prior to tightening; the
marks can then be used to check the bolt has
been rotated through the correct angle during
tightening.

24 Install the intake manifold (see Section 8)
and the :exhaust manifold (see Section 9), if
they haven’t already been installed.

25 Install the power steering pump bracket
and the power steering pump (see Chap-
ter 10).

oo /

10.23b Use an angle-measuring gauge to angle-torque
the cylinder head bolts
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11.5 To detach the engine block-to-transaxle reinforcement
bracket on 1996 through 2000 models, remove
these bolts (arrows)

26 Install the fuel rail and the fuel injectors
(see Chapter 4), if they were removed.

27 Reconnect the fuel pressure line to the
fuel rail and the fuel return line to the fuel
pressure regulator, reconnect the vacuum
hose to the pressure regulator and then plug
in the injector harness electrical connectors
(see Chapter 4).

28 Install the camshafts and the lifters (see

11.7 Oil pan bolts (arrows) (1996
through 2000 models)

Section 6).

29 Install the timing belt and the timing belt
cover (see Section 5).

30 Install the valve cover (see Section 4).

31 Install the ignition coil assembly, if it was
removed (see Chapter 5).

32 Install the spark plugs, the spark plug
wires and the spark plug wire cover (see
Chapter 1).

33 Reconnect the upper radiator hose and
the other two coolant hoses to the thermostat
housing (see Chapter 3). Fill the engine cool-
ing system with coolant (See Chapter 1).

34 Change the engine oil (see Chapter 1).
35 Run the engine and check for leaks.

11 Qil pan - removal and installation

Removal

Refer to illustrations 11.2, 11.4, 11.5, 11.6
and 11.7

1  Set the parking brake and block the rear
wheels. Raise the front of the vehicle and
support it securely on jackstands.

2 On 2001 models, remove the splash

11.6 To detach the flywheel/driveplate access cover on 1996
through 2000 models, remove these two bolts (arrows)

11.4 To disconnect the
exhaust pipe
underneath the oil pan
on 2001 models,

. remove the catalyst-to-
exhaust pipe flange
bolts and nuts (A) and
then remove the
exhaust pipe bracket
bolt (B); to detach the
oil pan on 2001 models,
remove these bolts
(arrows) (not all bolts
visible in this photo)

shield below the oil filter (see illustration).

3 Drain the engine oil (see Chapter 1).
Remove the oil dipstick.

4 On most models, it will be necessary to
remove the section of the exhaust system
that's under the engine (see illustration).

5 On 1996 through 2000 models, remove
the engine block-to-transaxle reinforcement
bracket (see illustration).

6 On 1996 through 2000 models, remove
the flywheel/driveplate access cover (see

- illustration).

7  Remove the oil pan bolts (1996 through
2000 models, see illustration; 2001 models,
see illustration 11.4) and then detach the oil
pan. If it's stuck, pry it loose very carefully
with a small screwdriver or putty knife. Don't
damage the mating surfaces of the pan and
block or oil leaks could develop.

Installation

Refer to illustration 11.11

8  Use a scraper to remove all traces of old
sealant from the block and oil pan. Clean the
mating surfaces with lacquer thinner or ace-
tone. Make sure the threaded bolt holes in
the block are clean.
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11.11 Apply a 3/16-inch
(5 mm) bead of RTV
sealant to the oil
pan flange

8 Inspect the oil pan flange for distortion,
particularly around the bolt holes. Remove
any nicks or burrs as necessary.

10 Inspect the oil pump pick-up tube
assembly for cracks and a blocked strainer. If
the pick-up was removed, clean it thoroughly
and install it now, using a new O-ring or gas-
ket. Tighten the nuts/bolts to the torque listed
in this Chapter’s Specifications.

11 Apply a 3/16-inch (5 mm) bead of RTV
sealant to the oil pan flange (see
illustration). Note: The oil pan must be
installed within 5 minutes after the sealant has
been applied.

12 Carefully position the oil pan on the
engine block, install the oil pan-to-engine
block bolts by hand and lightly tighten, but
don't torque, the boits.

13 Working from the center out, tighten the
oll pan-to-engine block bolts to the torque
listed in this Chapter’s Specifications in three
or four steps.

14 Install the flywheel/driveplate access
cover and then tighten the access cover bolts
securely.

15 |Install the engine block-to-transaxle
reinforcement bracket and then tighten the
bracket bolts securely.

16 The remainder of installation is the
reverse of removal. Be sure to wait one hour
before adding oil to allow the sealant to prop-

" erly cure.

17 Run the engine and check for oil pres-
sure and leaks.

12 Oil pump - removal, inspection
and installation

Removal

Refer to illustrations 12.3 and 12.5

1  Remove the timing belt cover, the timing
belt and the crankshaft drive sprocket (see
Section 5).

2  Remove the oil pan (see Section 11).

3  Remove the oil pump pick-up tube bolts
(see illustration) and then remove the oil
pump pick-up tube.

4  |nspect the crankshaft front oil seal. If
it's leaking, replace it while the pump is
removed (see below).

5 Remove the oil pump-to-block bolts
(see illustration) and then remove the oil
pump assembly.

6 Remove the oil pump gasket.

Inspection

Disassembly

Refer to illustrations 12.7, 12.8, 12.9a, 12.9b
and 12.10

7  Clean off the pump assembly with sol-
vent, remove the cover bolts (see illustra-

12.3 To detach the oil pump pick-up tube,
remove these bolts (arrows)

-*

12.5 Remove the oil pump-to-block
bolts (arrows) and then remove
the oil pump assembly

tion) and then remove the cover from the oil
pump case.

8 Note the mating marks on the inner and
outer rotors (see illustration), and then
remove the inner and outer rotors from the
pump case.

9 Remove the plug and then remove the
relief spring and the relief plunger from the
pump case (see illustrations).

12.7 Remove the cover bolts (arrows)
and then remove the cover from
the oil pump case

12.8 Note the mating marks on the inner
and outer rotors (arrows) and then
remove the inner and outer gears
from the pump case

12.9a Remove the plug...
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12.9b ... and then remove the relief
spring and the relief plunger
from the pump case

10 If you're going to replace the crankshaft
front oil seal, carefully pry out the old seal
with a seal removal tool or with a screwdriver
(see illustration). Don't scratch or gouge the
seal bore.

11 Clean all the parts in solvent and then
wipe them off with a clean shop rag.

Pick-up tube

12 Inspect the pick-up tube filter screen.
Make sure that it’s not clogged or damaged.
If it’s clogged, clean it with a wire brush. If it's
damaged, replace the pick-up tube.

Pump case
13 Inspect the front case for cracks. If any
damage is evident, replace the pump.

Oil pump rotors

Refer to illustrations 12.14, 12.15, 12.16 and
12.17

14 Measure the clearance between the
outer circumference of the outer rotor and the
front case (see illustration) and then com-
pare your measurement to the clearance
listed in this Chapter's Specifications.

15 Measure the clearance between the tip

12.10 Remove the old crankshaft front
seal from the oil pump housing
with a seal removal tool

of the inner rotor and the inner circumference
of the outer rotor (see illustration) and then
compare your measurement to the clearance
listed in this Chapter's Specifications.

16 Measure the axial (side) clearance
between the outer pump rotor and a straight
edge (see illustration) and then compare
your measurement to the clearance listed in
this Chapter’s Specifications.

17 Measure the axial (side) clearance
between the inner pump rotor and a straight
edge (see illustration) and then compare
your measurement to the clearance listed in
this Chapter’s Specifications.

18 |If any of the above clearances are
excessive, replace the pump.

Pressure relief spring and plunger
Refer to illustrations 12.19

19 Measure the free height of the pressure
relief spring (see illustration). If the spring
height is incorrect, replace the spring. Verify
that the relief spring plunger moves freely in
its bore. If it doesn’t, inspect the walls of the
bore and the plunger. If the plunger is dam-
aged, replace it. If the bore is damaged,
replace the pump.

12,16 Measure the axial (side) clearance
between the outer pump rotor and a
straight edge and then compare your

measurement to the clearance listed in
this Chapter’s Specifications

12.17 Measure the axial (side) clearance
between the inner pump rotor and a
straight edge and then compare your
measurement to the clearance listed in
this Chapter’'s Specifications

12.14 Measure the clearance between the
outer circumference of the outer rotor and
the front case with a feeler gauge and
then compare your measurement
to the clearance listed in this
Chapter’s Specifications

12.15 Measure the clearance between the
tip of the inner rotor and the inner
circumference of the outer rotor and
then compare your measurement
to the clearance listed in this
Chapter’s Specifications

Lo s =
12.19 Measure the free height of
the pressure relief spring and then
compare your measurement to the
spring free height listed in this
Chapter’s Specifications
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Reassembly

Refer to illustration 12.21

20 Make sure that the pump case is clean.

21 If you removed the old crankshaft front
oil seal during disassembly, install a new seal
now. Use a large socket with an outer cir-
cumference slightly smaller than the circum-
ference of the new seal. Make sure that the
seal bore is clean, place the new seal in posi-
tion over the seal bore and then carefully tap
it into the bore until it's correctly seated (see
illustration).

22 |Install the relief valve plunger and the
pressure relief spring and then screw in the
plug. Tighten the plug to the torque listed in
this Chapter's Specifications.

23" Coat the inner and outer rotors with
clean engine oil and then install them in the
case. Make sure that the mating marks are
facing out (toward you) and that they're
aligned (see illustration 12.8).

24 Install the cover, install the cover bolts
and then tighten the bolts to the torque listed
In this Chapter's Specifications.

Installation

Refer to illustration 12.26

25 Make sure that the gasket mating sur-
face of the block is clean. Use a scraper to
remove all traces of old gasket material from
the engine block, then clean the mating sur-
face with lacquer thinner or acetone.

26 Install a new pump gasket (see illustra-
tion).

27 |Install the pump assembly, install the
pump retaining bolts and then tighten them
to the torque listed in this Chapter's Specifi-
cations.

28 |Install the oil pump pick-up tube assem-
bly. Tighten the pick-up tube bolts to the
torque listed in this Chapter's Specifications.
29 Install the oil pan (see Section 11).

30 Install the crankshaft timing beit
sprocket, the timing belt and the timing belt
cover (see Section 5).

81 Add oil, start the engine and check for
oil pressure and leaks.

32 Turn off the engine and then recheck the
engine oil level.

13 Flywheel/driveplate - removal,
inspection and installation

Caution: The manufacturer recommends
replacing the flywheel/driveplate bolts with
new ones whenever they are removed.

Removal

Refer to illustrations 13.4a and 13.4b

1 Raise the vehicle and support it securely
‘on jackstands and then remove the transaxle
(see Chapter 7).

2 On vehicles with a manual transaxle,
remove the pressure plate and clutch disc
(see Chapter 8). While the clutch components
are removed, be sure inspect them.

3 Use a center punch or paint to make

12.21 Using a socket with an outside
diameter slightly smaller than the outside
diameter of the seal, install a new seal in

the seal bore of the oil pump housing

alignment marks on the flywheel/driveplate
and crankshaft to ensure correct alignment
during reinstallation.

4 Remove the bolts that secure the fly-
wheel/driveplate to the crankshaft (see illus-
trations). If the crankshaft turns, jam the fly-
wheel/driveplate by wedging a screwdriver in
the ring gear teeth.

5 Remove the flywheel/driveplate from the
crankshaft. Since the flywheel is fairly heavy,
be sure to support it while removing the last
bolt. Automatic transaxle equipped vehicles
have spacers on both sides of the driveplate.
Keep them with the driveplate.

6 Inspect the crankshaft rear seal. If it’s
leaking, replace it before reinstalling the fly-
wheel/driveplate (see Section 14).

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 the ring gear for cracked and

13.4a Remove the bolts that secure the
flywheel (models with a manual transaxle)
to the crankshaft; if the crankshaft turns,
jam the flywheel/driveplate by wedging a
screwdriver in the ring gear teeth - the
holding tool shown (arrow) is helpful but
not commonly available

12.26 Install a new oil pump gasket

broken teeth. If the ring gear teeth are dam-
aged, replace the flywheel, or have a new ring
gear pressed onto the flywheel.

8 Lay the flywheel on a fiat surface and
use a straightedge to check for warpage and
then compare your measurement to the |
allowable warpage listed in this Chapter's
Specifications. If the flywheel warpage is
excessive, you might able to have the fly-
wheel resurfaced by an automotive machine
shop, or you might have to replace the fly-
‘wheel. Have the flywheel examined by an
automotive machine shop. Note: /t’s a good
idea to have the flywheel inspected by a com-
petent automotive machine shop even if the
flywheel does not appear to be warped.

9 Clean and inspect the mating surfaces
of the flywheel/driveplate and the crankshaft.

Installation

10 Position the flywheel, or driveplate and
spacers, against the crankshaft. Be sure to
align the marks made during removal. Note
that some engines have an alignment dowel
or 'staggered bolt holes to ensure correct
installation. Before installing the bolts, apply
thread-locking compound to the threads.

11 Wedge a screwdriver in the ring gear

13.4b To detach the driveplate (models
with an automatic transaxle) from the
crankshaft, remove these bolts
(driveplates have spacers on both sides of
the driveplate - mark the spacers to
ensure that they're installed correctly
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14.2a Carefully pry the crankshaft front oil
seal out of the oil pump housing with a
screwdriver or seal removal tool; be
careful not to scratch, nick or gouge the
crankshaft or the seal bore in the
oil pump housing

teeth to keep the flywheel/driveplate from
turning and tighten the bolts to the torque
listed in this Chapter's Specifications. Follow
a criss-cross pattern and work up to the final
torgue in three or four steps.

12 Install the transaxle (see Chapter 7).

13 Lower the vehicle.

14 Crankshaft oil seals -
replacement

Crankshaft front oil seal

Refer to illustrations 14.2a, 14.2b and 14.4
Note: The following procedure explains how
to replace the front crank seal with the oil
pump installed. If you're planning to remove
the oil pump for inspection (see Section 12),
the front crank seal is easier to replace with
the pump removed.

1 Remove the timing belt cover, the timing
belt and the crankshaft sprocket (see Sec-
tion 5).

2  Note how far the seal is recessed in the
bore, then carefully pry it out of the oil pump
housing with a screwdriver or seal removal
tool (see illustration). Don't scratch the
housing bore or damage the crankshaft in the
process (if the crankshaft is damaged, the
new seal will end up leaking). Note: If a seal
removal tool is unavailable, you can thread
two self tapping screws (180 degrees apart
from one another) into the front seal to pry
out the seal (see illustration).

3  Clean the bore in the housing and coat
the outer edge of the new seal with engine oil
or multi-purpose grease. Apply multi-purpose
grease to the seal lip.

4  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 illustration). Make
sure it’s installed squarely and driven in to the
same depth as the original. If a socket isn't
available, a short section of large diameter

14.2b If a seal removal tool isn't available,
remove the front seal by installing a pair
of self-tapping screws and then, using
the nose of the crank as a fulcrum,
lever out the old seal with needle
nose pliers as shown

pipe will also work. Check the seal after
installation to make sure the spring didn't
pop out of place.

5 Reinstall the crankshaft sprocket and
timing belt (see Section 5).

6 Run the engine and check for oil leaks at
the front seal.

Crankshaft rear oil seal

Refer to illustrations 14.10 and 14.12

7 Remove the transaxle (see Chapter 7).

8 On models with a manual transaxie,
remove the pressure plate and the clutch disc
(see Chapter 8).

9  Remove the flywheel (manual transaxle)
or the driveplate (automatic transaxle) (see
Section 13).

10 Pry out the old seal out of the housing
with a seal removal tool (see illustration).

11 Coat the lip of the new seal with clean
engine oil.

12 Using a large socket with an outside
diameter slightly smaller than the outside

14.10 Pry the old seal out of the seal
housing with a seal removal tool

14.4 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

diameter of the new seal, place the seal in
position and carefully tap it into the seal
housing (see illustration) until it's fully
seated.

13 Install the flywheel (manual transaxle) or
the driveplate (automatic transaxle) (see Sec-
tion 13).

14 On models with a manual transaxle,
install the clutch disc and the pressure plate
(see Chapter 8).

15 Install the transaxle (see Chapter 7).

15 Engine/transaile mounts - check
and replacement

Check

Refer to illustrations 15.4a, 15.4b, 15.4c,
15.4d and 15.5 .

1 Engine mounts seldom require atten-
tion, but broken or deteriorated mounts
should be replaced immediately, because the
added strain placed on the driveline compo-
nents may cause damage or wear.

14.12 Using a large socket with an
outside diameter slightly smaller than the
outside diameter of the new seal, place
the seal in position and carefully tap it into
the seal housing until it's fully seated.
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2 Raise the front of the vehicle and sup-
port it securely on jackstands.

3 To inspect the mounts properly, the
engine must be raised slightly to remove the
weight from the mounts. Position a jack
under the engine oil pan. Place a large block
of wood between the jack head and the oil
pan, then carefully raise the engine just
enough to take the weight off the mounts. Do
not position the wood block under the drain

~ plug. Warning: DO NOT place any part of

your body under the engine when it's sup-

ported only by a jack!

4 Using a drop light or a flashlight, inspect
"each mount (see illustrations). Note whether

the rubber is cracked, hardened or separated

from the metal plates. Sometimes the rubber

- Will split right down the center. If any damage

Is obvious replace the mount(s).

5 Check for movement between the insu-

lator and the metal bracket(s) of each mount

as follows: Insert a large pry bar or screw-
- driver between the rubber insulator of the

15.4a Engine mount and bracket nuts and bolts (arrows)

15.4d Rear roller stopper nuts and bolts (arrows) (other bracket
to transaxle bolt not visible in this photo)

i

s ?1\'

mount and its bracket (see illustration) and
then try to pry them apart. if the rubber insu-
lator is cracked, torn or deteriorated, it will be
relatively easy to move the bracket in relation
to the insulator (or vice versa). This kind of
excessive play between the insulator and the
bracket translates into excessive movement
of the engine and/or the transaxle under
acceleration and deceleration, when shifting
gears, and when traveling over a rough road.
Loose mounts the rubber portion of that
mount has deteriorated (even if it still looks
okay). Lower the engine and tighten the
mount fasteners until you can obtain new
mounts.

6  Apply rubber preservative to the mounts
to slow deterioration.

Replacement

Refer to illustrations 15.8a, 15.8b and 15.8¢
7 Raise the vehicle and support it securely
on jackstands (if not already done). Support
the engine (see Step 3).

15.4b Transaxle mo

15.5 To check a rubber insulator for wear or damage, insert a :
large prybar or screwdriver between the rubber insulator and the
mount bracket and then try to lever them apart; if the metal
bracket moves away from the rubber insulator relatively
easily, the insulator should be replaced

15.4c Front roller stopper nuts and bolts
~ [arrows) (other bracket to transaxie
bolt not visible in this photo)

I it
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8 Remove the mount and bracket bolts
and detach the mount and bracket (see illus-
trations 15.4a, 15.4b, 15.4c and/or 15.4d).
The body-to-bracket bolts for the transaxle
mount are accessed inside the left front
wheel well; remove the four protective caps
(see illustration) to access the bolts. The
crossmember-to-bracket bolts for the front
and rear roll stoppers are accessed through
holes in the underside of the crossmember
(see illustrations).

9 Installation is the reverse of removal.
Always install NEW mounting bolts and be
sure to tighten them securely.

15.8b Front roll stopper nuts and bolts (arrows) (as seen from
underneath vehicle, actual mount not visible in this photo)

15.8a To access the transaxle mount bracket boits, remove these
plugs (arrows) (lower right plug aiready removed)

(15} -—

15.8c Rear roll stopper
nuts and bolts (arrows)

¢ (as seen from underneath

vehicle, actual mount not
visible in this photo)
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General engine overhaul procedures
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Section
Camshaft, lifters and bearings - inspection .. v
CHECK ENGINE light .....coceveveeivesnicsnnne See Chapter 6A or 6B
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Specifications

General

Engine designation
1996 through 1998 (1.8L) ...
1999 and 2000 (2.0L).......cceeeiuuvaisunne
2 e B Iy A b g ) DD (IS T e S el A B
Displacement
L F T (Ve )
2.0L (G4GF and G4GC)...
Bore and stroke
2 0L (G4GF and G4GC} ........................................
Cylinder numbers (drivebelt end-to-transaxle end)....
Firing order ..
Cylinder compressmn pressure {crankmg. at 250 to 400 rpm)
1996 through 2000
Standard

Variation between cylinders (all models)
Ol pressure (at idlg) .......ccoeeeeriniiiicnniias

G4GM
G4GF
G4GC (also referred to as the “Beta” engine)

109.54 cubic inches (1795 cc)
120.52 cubic inches (1975 cc)

3.228 x 3.346 inches (82 x 85 mm)
3.228 x 3.681 inches (82 x 93.5 mm)
1-2-3-4

1-3-4-2

213 psi (14.5 kg/cm2)
199 psi (13 kg/cm2)

218 psi (15 kg/cmz2)

203 psi (14 kg/cm?)

No more than 14 psi (1.0 ka/cm?)
24.2 psi (1.7 kg/cm2) minimum
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Cylinder head
Flatness
1996 through 2000
AN A0 e et r e e e s

2001 and later
Standard

Camshaft

Camshaft endplay
Camshaft bearing oil clearance
1996 and 1997 .....

e PR S

2001 and later

Camshaft journal outside diameter.............ccccessrsarerssnesrsssaresssasmssisnisiarns

Camshaft lobe height
1996 and 1997
Intake

S TR (e TR R R e S o~ o TR P Nl

Exhaust

Standard Sideeiteie

Exhaust
StANdard........rcaessrsersess

1999 and 2000
Intake

S A AT o T, i i L e o o

1 1) e e T

Exhaust
Standard i s v s
Limit

2001 and later
Intake
Standard o cian s s

Exhaust
Standard......c..esis

Limiteiasie

Valves and related components
Valve stem diameter

Intake
Standard ...

L "

1996 through 2000

SEANAAI .zveresrsnsasvanzers ;
Limit

2001 and later

Valve spring
1996 and 1997
Free length.

Installed height

1998 through 2000

R e e g e e o S e T

Installed height

Less than 0.002 inch (0.05 mm)
0.004 inch (0.10 mm)

Less than 0.0012 inch (0.03 mm)
0.0024 inch (0.06 mm)
0.004 to 0.008 inch (0.01 to 0.2 mm)

0.0008 to 0.0024 inch (0.02 to 0.061 mm)
0 to 0.0009 inch (0 to 0.025 mm)

0.0008 to 0.0024 inch (0.02 to 0.061 mm)
0.0089 inch (0.1 mm)
1.1023 inch (28 mm)

1.7499 inch (44.449 mm)
1.7302 inch (43.939 mm)

1.7736 inch (45.049 mm)
1.7538 inch (44.549 mm)
1.7499 inch (44.449 mm)
1.7460 inch (44.349 mm)
1.7736 inch (45.049 mm)
1.7696 inch (44.949 mm)
1.7342 inch (44.049 mm)
1.7302 inch (43.949 mm)
1.7786 inch (45.049 mm)
1.7696 inch (44.949 mm)
1.7646 inch (44.820 mm)
1.7606 inch (44.720 mm)

1.7606 inch (44.720 mm)
1.7567 inch (44.620 mm)

0.2348 to 0.2354 inch (5.965 to 5.98 mm)
0.2334 to 0.2342 inch (5.965 to 5.98 mm)

0.0008 to 0.0019 inch (0.02 to 0.05 mm)
0.0039 inch (0.10 mm)

0.0019 to 0.0033 inch (0.05 to 0.085 mm)
0.0059 inch (0.15 mm)

0.0014 to 0.0026 inch (0.035 to 0.065 mm)
0.0051 inch (0.13 mm)

1.8137 inches (46.07 mm)

1.358 inches (34.5 mm)

1.8137 inches (46.07 mm)
1.456 inches (37 mm)
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2001 and later

e L L e 1.9236 inches (48.86 mm)
Installed height....... 1.5354 inches (39 mm)
Valve clearance (2001 and Iater)
Intake ’
0.0079 inch (0.20 mm)
0.0047 to 0.0110 inch (0.12 to 0.28 mm)
0.0110 inch (0.28 mm)
IR s i b b saas G s s he s et vhs R b e e S i T s S 0.0079 to 0.0142 inch (0.20 to 0.36 mm)
Crankshaft
Endplay

0.0023 to 0.010 inch (0.06 to 0.26 mm)
0.0118 inch (0.30 mm)
N/A

Main bearing journal diameter :
I oy o e e e e e 2.244 inches (57 mm)
S gratel - LT e EIU NN e N s 2.2333 to 2.2339 inches (56.727 to 56.742 mm)
2nd undersize 2.2235 to 2.2240 inches (56.477 to 56.492 mm)
3rd undersize ...... ; 2.2136 to 2.2142 inches (56.227 to 56.242 mm)
Out-of-round limit 0.0004 inch (0.01 mm)

Taper limit... 0.0004 inch (0.01 mm)
Main bearing DI| clearance
BT E el L e W o Tl N R B R e e 0.0011 to 0.0018 inch (0.028 to 0.048 mm)

| Service limit
| Clearance between sensor wheel and Crankshaft Posmon (CKP) sensor

0.0039 inch (0.1 mm)

BESG ThroUgh: 2000 5 s i o i G it i e e b 0.020 to 0.059 inch (0.5 to 1.5 mm)
s ]| B Epemml el b L MR S B WA el i N S e S 0.020 to 0.043 inch (0.5 to 1.1 mm)
Connecting rods
* Connecting rod bearing journal diameters
e R e T T e PP e T Ll A e e e 1.77 inches (45 mm)
HEEUMEEISIZO . . s ive s conacisonnsensanrbianmssbesssin kussnainaes Sviond vamasa oo awer daives 1.7608 to 1.7614 inches (44.725 to 44.740 mm)
DA R s e st e S R e i P e e s e 1.7509 to 1.7516 inches (44.475 to 44.430 mm)
3rd undersize..... 1.7411 to 1.7417 inches (44.225 to 44.240 mm)
QOut-of-round limit ... 0.0004 inch (0.01 mm)
T e N P SR Rt 0.0004 inch (0.01 mm)

Connecting rod bearing oil ClEearance...........coveeeeeeceveeeceeeereessranssraesnnns 0.0009 to 0.0017 inch (0.024 to 0.044 mm)
Connecting rod side clearance (endplay)

Standard........c.coeceeune R A el e el e 0.0039 to 0.0098 inch (0.100 to 0.250 mm)
EICEIMIIE - st insiinis raismistoasue sa fivansiass abie sk vadm ok b b e s o 0.0157 inch (0.4 mm)
Engine block _
Gy el s (el 120 o e e R S R S Uy i SR 3.2283 to 3.2295 inches (82.00 to 82.03 mm)
BRI O TEICETIITIIR <25 5 oo aiois boee coansios suzs ok o bo s s e bR e s oS R aFp S s s et aine 0.0004 inch (0.01 mm)
R Tl o e e B s e e T T T feiares 0.0004 inch (0.01 mm)
Block deck warpage
1996 through 2000 ......ccccovrirensiaricnnnns T O L DT S o T 0.0020 inch (0.05 mm)
[ A L 21 S e L P 0.0012 inch (0.03 mm)
‘Service limit (all MOABIS)....c.cciciuniiieimiiamasnniasissinseasenserssssessssassasses 0.00389 inch (0.10 mm)
Pistons and rings
Piston diameter
BIARAAR i s 3.2271 to 3.2283 inches (81.97 to 82.00 mm)
1st oversize .... 0.010 inch (0.25 mm)
2nd oversize ... 0.020 inch (0.50 mm)
3rd oversize.... 0.030 inch (0.75 mm)
4th oversize........ccuuveeenne > 0.039 inch (1.00 mm)
Piston ring end gap
1996 through 2000 ;
OB COMPIEESION FING 5o -eituiss mmrdtanivesseasemnisbad sxdusssnsmesisanssdamnsossin 0.0059 to 0.0118 inch (0.15 to 0.30 mm
SEEONA COMPIESSION MING . v..isitssssisaionassvatinasvissssssssbasamsasatsasssss 0.008 to 0.014 inch (0.25 to 0.40 mm
I COIOREING oo i b s ssadvnmsnvoin st s emassose 0.078 to 0.0275 inch (0.20 to 0.70 mm)
Limit (all three rings)............. 0.039 inch (1.0 mm)
2001 and later
R COMPPOSEION TING T it isesvmiseiussisensesmabisscrismssnvasasersoshossans 0.0091 to 0.0150 inch (0.23 to 0.38 mm)
Second compression ring............. D S 0.0139 to 0.0189 inch (0.33 to 0.48 mm)
Qil control ring ; 0.0079 to 0.0236 inch (0.20 to 0.60 mm)

Limit (Al three fiNGS) ...cisevesiommaneesnsmassasonssnsinsamass s 0.039 inch (1.0 mm)
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Pistons and rings (continued)

Piston ring side clearance
1996 through 2000

TOp COMPression MNg....ccccemeiaieeeinnans

Second compression ring.

Limit (Doth fings) ...cccoueeeanesiieiicniniieiieaienrenis

2001 and later

Top COMPression NG .....cuvrvaueesmesmrens
Second compression fiNg..........ceouseeeeeenss

Limit (both rings)....

0.004 inch (0.1 mm)

0.004 inch (0.1 mm)

Torque specifications*
Main bearing cap bolts (always replace)
1996 through 2000.....

2001 and later
First step......

Second step.......

0.0016 to 0.0031 inch (0.04 to 0.085 mm)
0.0016 to 0.0031 inch (0.04 to 0.085mm)

0.0016 to 0.0031 inch (0.04 to 0.085 mm)
0.0012 to 0.0028 inch (0.03 to 0.07mm)

Ft-Ibs (unless otherwise indicated) Nm

Connecting rod cap bolts (always replace) ......... .
Crankshaft sensor wheel retaining screws..........
Ol pressure SWICH ... risaisiasrescssera

*Note: Refer to Chapter 2A for additional torque specifications.

1 General information - engine
overhaul

Included in this portion of Chapter 2 are
the general overhaul procedures for the cylin-
der head and internal engine components.

The information ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts to
detailed, step-by-step procedures covering
removal and installation of internal engine
components and the inspection of parts.

The following Sections have been writ-
ten based on the assumption that the engine
has been removed from the vehicle. For infor-
mation concerning in-vehicle engine repair,
as well as removal and installation of the
external components necessary for the over-
haul, see Chapter 2A, and Section 8 of this
Chapter.

The Specifications included in this Part
are only those necessary for the inspection
and overhaul procedures which follow. Refer
to Chapter 2A for additional Specifications.

It’s not always easy to determine when, or
if, an engine should be completely overhauled,
as a number of factors must be considered.

High mileage is not necessarily an 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 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).

Loss of power, rough running, knocking
or metallic engine noises, excessive valve
train noise and high fuel consumption rates
may also point to the need for an overhaul,
especially if they're all present at the same
time. If a complete tune-up doesn’t remedy
the situation, major mechanical work is the
only solution.

An engine overhaul involves restoring
the internal parts to the specifications of a
new engine. During an overhaul, the piston
rings are replaced and the cylinder walls are
reconditioned (re-bored and/or honed). If a
re-bore is done by an automotive machine
shop, new oversize pistons will also be
installed. The main bearings and connecting
rod bearings are generally replaced with new
ones and, if necessary, the crankshaft may
be reground to restore the journals. Gener-
ally, the valves are serviced as well, since
they're usually in less-than-perfect condition
at this point. While the engine is being over-
hauled, other components, such as the
starter'and alternator, can be rebuilt as well.
The end result should be a like new engine
that will give many trouble free miles. Note:

40to 43.4 55 to 60
.................................. 20 to 24 2710 338
..... 60 to 65 degrees rotation
.................................... 37 to 39 50 to 53
.................................... 45 to 52 in-lbs 5t06
.................................... 120 to 132 in-lbs 13to 15

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
purchase a rebuilt engine or short block,
some rebuilders will not warranty their
engines unless the radiator has been profes-
sionally flushed. Also, we don’t recommend
overhauling the oil pump - always install a
new one when an engine is rebuilt.

Before beginning the engine overhaul,
read through the entire procedure to familiar-
ize yourself with the scope and requirements
of the job. Overhauling an engine isn't diffi-
cult, but it is time-consuming. Plan on the
vehicle being tied up for a minimum of two
weeks, especially if parts must be taken to an
automotive machine shop for repair or recon-
ditioning. Check on availability of parts and
make sure that any necessary special tools
and equipment are obtained in advance.
Most work can be done with typical hand
tools, although a number of precision mea-

suring tools are required for inspecting parts
to determine if they must be replaced. Often

an automotive machine shop will handle the
inspection of parts and offer advice concem-

ing reconditioning and replacement. Note:

Always wait until the engine has been com-
pletely disassembled and all components,
especially the engine block, have  been
inspected before deciding what service and
repair operations must be performed by an
automotive machine shop. Since the block's
condition will be the major factor to consider
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2.2 The oil pressure sending unit (arrow)
is mounted on the front of the block,
below the exhaust manifold, near the left
(transaxle) end of the block

when determining whether to overhaul the
original engine or buy a rebuilt one, never
purchase parts or have machine work done
on other components until the block has
been thoroughly inspected. As a general rule,
time is the primary cost of an overhaul, so it
doesn’t pay to install worn or substandard

As a final note, to ensure maximum life
and minimum trouble from a rebuilt engine,
everything must be assembled with care in a
spotlessly-clean environment.

2 Oil pressure check

Refer to illustrations 2.2, 2.3, 2.7 and 2.8

1 Low engine oil pressure can be a sign of
an engine in need of rebuilding. A “low oil
pressure” indicator (often called an “idiot
light") is not a test of the oiling system. Such
indicators only come on when the oil pres-
sure is dangerously low. Even a factory oil
pressure gauge in the instrument panel is

~ only a relative indication, although much bet-

ter for driver information than a warning light.
A better test is with a mechanical (not electri-
cal) oil pressure gauge. When used in con-
‘junction with an accurate tachometer, an
engine's oil pressure performance can be
_compared to the manufacturers Specifica-
tions.

2 Find the oil pressure sending unit (see
illustration) on the front side of the engine

~ block, below the exhaust manifold, near the

left (transaxle) end of the block.

3 Remove the oil pressure sending unit
(see illustration) and then screw in an oil
pressure gauge in its place. Use Teflon tape
“or sealant on the threads of 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
fully warmed up and running at idle, and then

2.3 Remove the oil pressure sending unit
and then screw an oil pressure gauge in
its place; use Teflon tape or sealant to
seal the threads of the fitting on
the end of the gauge hose

ter's Specifications. If it's extremely low, the
crankshaft main bearings and/or the oil pump
are probably worn out.

6  If the oil pressure is correct, but the oil
pressure indicator light has been indicating
low oil pressure, the oil pressure sending unit
might be defective. Test it as follows.

7 Using an ochmmeter, check continuity
between the sending unit terminal and the
body (see illustration). If there is no continu-
ity, replace the sending unit.

8  Using a short section of wire or a T-pin,
push in the sending unit plunger and check
continuity between the sending unit terminal
and the body again (see illustration). If there
is continuity, replace the sending unit.

3 Cylinder compression check

Refer to illustration 3.6
1 A compression check will tell you what
mechanical condition the upper end (pistons,

2.8 Using a short section of wire or a T-
pin, push in the sending unit plunger and
check continuity between the sending unit
terminal and the body again; if there is
continuity, replace the sending unit

2.7 Using an ohmmeter, check continuity

between the sending unit terminal and the

body; if there is no continuity, replace the
sending unit

rings, valves, head gaskets) of the engine 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 a7
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, oth-
erwise a small brush will work. The idea is to
prevent dirt from getting into the cylinders as
the compression check is being done.

3 Remove all of the spark plugs (see
Chapter 1).

4  Block the throttle wide open.

5 Disable the fuel and ignition systems by
disconnecting the primary electrical connec-
tors at the ignition coil pack/modules (see
Chapter 5) and the electrical connectors at
the fuel injectors (see Chapter 4).

6 Install the compression gauge in the
number one spark plug hole (see illustra-
tion).

3.6 A compression gauge with a threaded
fitting for the spark plug hole is preferred
over the type that requires hand pressure
to maintain the seal - be sure to open the
throttle valve as far as possible during the
compression check
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7  Crank the engine over at |east 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 dpesn'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
undersides of the valve heads can also cause
low compression. Record the highest gauge
reading obtained.

8 Repeat the procedure for the remaining
cylinders, turning the engine over for the
same length of time for each cylinder, and
compare the results to this Chapter's Specifi-
cations.

9 If the readings are below normal, add
'some engine oil (about three squirts from a
plunger-type oil can) to each cylinder,
through the spark plug hole, and then 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 eqgually
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 about 20-percent lower
than the others, and the engine has a slightly
rough idle, a worn exhaust 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 heads 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-
point exactly where the leakage is occurring
and how severe it is.

15 |Installation of the remaining compo-
nents is the reverse of removal.

4 Vacuum gauge diagnostic
checks

Refer to illustrations 4.4 and 4.6

1 A vacuum gauge provides valuable
information about what is going on in the
engine at a low cost. You can check for worn
rings or cylinder walls, leaking head or intake
manifold gaskets, incorrect carburetor
adjustments, restricted exhaust, stuck or
burned valves, weak valve springs, improper
ignition or valve timing and ignition problems.
2  Unfortunately, vacuum gauge readings

are easy to misinterpret, so they should be
used in conjunction with other tests to con-
firm the diagnosis.

3 Both the gauge readings and the rate of
needle movement are important for accurate
interpretation. Most gauges measure vacuum
in inches of mercury (in-Hg). As vacuum
increases (or atmospheric pressure
decreases), the reading will increase. Also,
for every 1,000-foot increase in elevation
above sea level, the gauge readings will
decrease about one inch of mercury.

4  Connect the vacuum gauge directly to
intake manifold vacuum, not to ported vac-
uum (see illustration). Be sure no hoses are
left disconnected during the test or false
readings will result.

5 Before you begin the test, allow the
engine to warm up completely. Block the
wheels and set the parking brake. With the
transmission in Park, start the engine and
allow it to run at normal idle speed.

6 Read the vacuum gauge; an average,
healthy engine should normally produce
about 17 to 22 inches of vacuum with a fairly
steady needle. Refer to the following vacuum
gauge readings and what they indicate about
the engine's condition (see illustration).

7  Alow, steady reading usually indicates a
leaking gasket between the intake manifold
and carburetor or throttle body, a leaky vac-

4.4 A simple vacuum gauge can be
very handy in diagnosing engine
condition and performance

uum hose, late ignition timing or incorrect
camshaft timing. Eliminate all other possible
causes, utilizing the tests provided in this
Chapter before you remove the timing belt
cover to check the timing marks.

8 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.

9  If the needle has regular drops of about

Low , steady reading

v T 0284H
Large fluctuation

Slow fluctuation
[STD-0:0BA HAYNES]|

4.6 Typical vacuum gauge diagnostic readings
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two to four inches at a steady rate, the valves
- are probably leaking. Perform a compression
or leak-down test to confirm this.
10 An irregular drop or down-flick of the
needle can be caused by a sticking valve or
an ignition misfire. Perform a compression or
leak-down test and read the spatk plugs.
11 A rapid vibration of about four inches-
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.
12 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.
13 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.
14 If the needle moves slowly through a

~ wide range, check for a clogged PCV system,

throttle body or intake manifold gasket leaks.
15 Snap the throttle open until the engine
reaches about 2,500 rpm and then abruptly
snap it closed. Normally the reading should
drop to near zero, rise above the 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 (usually either the
muffler or the catalytic converter). A good
way to verify this is to disconnect the exhaust
ahead of the suspected part and then re-test.

5 Engine rebuilding alternatives

The home mechanic is faced with a
number of options when performing an
engine overhaul. The decision to replace the
engine block, piston/connecting rod assem-
blies and crankshaft depends on a number of
factors, with the number one consideration
being the condition of the block. Other con-
siderations are cost, access to machine shop
facilities, parts availability, time required to
complete the project and the extent of prior
mechanical experience.
Some of the rebuilding alternatives
" include:

Individual parts - If the inspection pro-
cedures reveal the engine block and most
engine components are in reusable condition,
purchasing individual parts may be the most
‘economical alternative. The block, crankshaft
and piston/connecting rod assemblies should
all be inspected carefully. Even if the block
shows little wear, the cylinder bores should
be surface-honed.

Short-block - A short-block consists of
an engine block with a crankshaft and pis-
ton/connecting rod assemblies already
installed. All new bearings are incorporated

and all clearances will be correct. The exist-

ing camshaft, valve train components, cylin-
der head and external parts can be bolted to
the short block with little or no machine shop
work necessary.

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 a timing
belt. All components are installed with new
bearings, seals and gaskets incorporated
throughout. The installation of manifolds and
external parts is all that's necessary. Give
careful thought to which alternative is best for
you and discuss the situation with local auto-
motive machine shops, auto parts dealers
and experienced rebuilders before ordering
or purchasing replacement parts.

6 Engine removal - methods and
precautions

If you've decided the engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.
Locating a suitable place to work is extremely
important. Adequate workspace, along with
storage space for the vehicle, will be needed.

Cleaning the engine compartment and
engine before beginning the removal proce-
dure will help keep tools clean and organized.
An engine hoist will also be necessary. Safety
is of primary importance, considering the
potential hazards involved in removing the
engine from this vehicle.

If you're a novice at engine removal,
make sure that you have a helper. Advice and
aid from someone more experienced is also
helpful. Sometimes one person simply can't
do everything necessary, all at the same time,
when lifting or lowering the engine out of the
vehicle.

Plan the operation ahead of time.
Arrange for or obtain all of the tools and
equipment you'll need prior to beginning the
job. Some of the equipment necessary to
easily and safely remove and install an engine
are a hydraulic jack, jack stands and an
engine hoist. Also handy are a complete set
of wrenches and sockets (see the front of this
manual), wooden blocks, and plenty of rags
and 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 will be
required to perform some of the work which
the do-it-yourselfer can't accomplish without
special equipment. These shops often have a
busy schedule, so it would be a good idea to
consult them before removing the engine in
order to accurately estimate the amount of
time required to rebuild or repair components
that may need work.

Always be extremely careful when
removing and installing the engine. Serious
injury can.result from careless actions. Plan
ahead, take your time and a job of this
nature, although major, can be accomplished
successfully. Note: Because it may be some
time before you reinstall the engine, it is very

helpful to make sketches or take photos of
various accessory mountings and wiring
hookups before removing the engine.

7 Engine - removal and installation

Warning 1: The models covered by this man-
ual are equipped with airbags. Always disable
the airbag system before working in the vicin-
ity of any airbag system component to avoid
the possibility of accidental deployment of
the airbag(s), which could cause personal
injury (see Chapter 12).

Warning 2: 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 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 fs 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). When you perform any kind
of work on the fuel system, wear safety
glasses and have a Class B type fire extin-
guisher on hand.

Warning 3: The air conditioning system is
under high pressure - have a dealer service
department or an automotive air conditioning
shop evacuate the system and recover the
refrigerant before disconnecting any of the
hoses or fittings.

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Removal

Refer to illustrations 7.6, 7.18a, 7.18b and
7.20

Note: Read through the entire Section before
beginning this procedure. The engine and
transaxle are removed as a unit from below
and then separated outside the vehicle.

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

2  Disconnect the cables from the negative
terminal of the battery and then from the pos-
itive terminal. Remove the battery (see Chap-
ter 5).

3 Place protective covers on the fenders
and cowl and remove the hood (see Chap-
ter 11).

4 Remove the air cleaner assembly (see
Chapter 4).

5  Disconnect the throttle cable (see Chap-
ter 4) and the cruise control cable (see Chap-
ter 12), if equipped, from the throttle linkage.
Unplug the electrical connectors from the fuel
injectors (see Chapter 4) and then set the fuel
injector harness aside. Disconnect the fuel
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7.6 Label each wire before unplugging
the connector

pressure line from the fuel rail and then dis-
connect the fuel return line from the fuel pres-
sure regulator (see Chapter 4). Plug or cap all
open fittings.

6 Clearly label, and then disconnect, all
wiring harness connectors and ground straps
(see Chapters 4, 5 and 6). Masking tape
and/or a touch up paint applicator work well
for marking items (see illustration). If you
have a digital, a disposable or an instant cam-
era, take photos of, or sketch, the locations of
brackets, connectors, components, etc.

7  Clearly label, and then disconnect, all
vacuum lines and emissions hoses (see
Chapters 4 and 6.)

8 Remove the accessory drivebelt(s) (see
Chapter 1).

9  Raise the vehicle and support it securely
on jackstands.

10 Label and disconnect the main engine
-glectrical harnesses from the starter and the
engine, and then remove the alternator (see
Chapter 5).

11 Drain the engine oil (see Chapter 1).

12 Drain the transaxle gear oil or ATF (see
Chapter 7A or 7B, respectively). Clearly label,
and then disconnect, all electrical connectors
on the transaxle, and then set the harness
aside. Disconnect the shift linkage from the
transaxle (see Chapter 7A or 7B). On vehicles
with an automatic transaxle, disconnect the
oil cooler hoses (see Chapter 7B).

13 Drain the cooling system (see Chap-
ter 1). Disconnect all coolant hoses between
the engine, the radiator, the water pump, the
thermostat and the heater core, and then
remove the cooling fan assembly and the
radiator (see Chapter 3).

14 Unbolt, and then push back, the air con-
ditioning compressor, but don't disconnect
the refrigerant lines (see Chapter 3).

15 Unbolt the power steering pump. Tie the
pump aside without disconnecting the hoses
(see Chapter 10).

16 Remove the front section of the exhaust
system (see Chapter 4).

17 Remove the driveaxies (see Chapter 8).
18 Attach a lifting chain to the lifting eyes
on the engine (see illustrations). (If two lift-
ing eyes are not provided, attach the lifting

7.18a Attach the chain or sling to this
lifting eye (arrow) ...

sling or chain to a safe place such as a
bracket on the cylinder head.) Roll an engine
hoist into position adjacent to the engine
compartment and connect the lifting chain to
it. Take up the slack until there is slight ten-
sion on the hoist.

19 Thoroughly recheck the engine and
transaxle to be sure that nothing except the
engine/transaxle mounts is still connected to
the engine or to the transaxle. Disconnect all
remaining connectors, hoses, lines, fasten-
ers, components, etc.

20 Raise the engine just enough to take the
weight off the engine mounts (see illustra-
tion). Warning: Do not place any part of your
body urider the engine/transaxle when it's
supported only by a hoist or other lifting
device. :

21 Remove the engine mounts (see Chap-
ter 2A).

22 Slowly lift the engine/transaxle assembly
out of the engine compartment.

23 Set the engine/transaxle assembly on
the floor and then disconnect the engine lift-
ing hoist. Note: A sheet of old hardboard or
paneling between the engineltransaxle
assembly and the floor makes it easier to
move the assembly around. Get help before
trying to move the engine/transaxle assembly.
24 Separate the transaxle from the engine
(see Chapter 7A or 7B).

25 |If the vehicle is equipped with a manual

7.18b ... and to this one \

transaxle, remove the pressure plate and the
clutch disc (see Chapter 8).

26 Remove the flywheel/driveplate (see
Chapter 2A).

27 Hoist the engine off the floor and attach
it to an engine stand.

Installation

28 |Inspect the engine and transaxle
mounts (see Chapter 2A). If any of them are
worn or damaged, replace them. :
29 If the vehicle is equipped with a manual
transaxle, inspect the clutch components
(see Chapter 8).

30 If the vehicle is equipped with an auto-
matic transaxle, inspect the converter seal
and bushing (see Chapter 7B), and then
apply a dab of grease to the nose of the con-
verter and to the seal lips.

31 Reattach the transaxle to the engine
(see Chapter 7A or 7B).

32 Lift the engine with the engine hoist and
then carefully lower the engine/transaxle
assembly into position in the engine com-
partment.

33 Install the engine and transaxle mounts
(see Chapter 2A) and then reattach the
engine and transaxle to the mounts.

34 Disconnect the engine hoist from the
engine/transaxle assembly.

35 Installation is otherwise the reverse of
removal.

7.20 Raise the
engine enough to
remove the engine
mounts, and then lift
the engine/transaxle
assembly out of the
engine compartment
and lower it to
the floor
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36 After everything has been reassembled,

add coolant, oil, power steering and trans-
mission fluids as needed (see Chapter 1).

37 Run the engine and check for proper
operation and leaks. Shut off the engine and
recheck the fluid levels.

8 Engine overhaul - disassembly
sequence

1 It's much easier to disassemble and
work on the engine if it's mounted on a
portable engine stand. A stand can often be
rented quite cheaply from an equipment
rental yard. Before it's mounted on a stand,
the flywheel/driveplate should be removed
from the engine.
2 |If astand isn’t available, it's possible to
disassemble the engine with it blocked up on
the floor. Be extra careful not to tip or drop
the engine when working without a stand.
3 Ifyou're going to obtain a rebuilt engine,
all external components must come off first,
to be transferred to the replacement engine,
just as they will if you're doing a complete
engine overhaul yourself. These include:
lgnition coil, ignition. coil mounting
bracket, spark plug wires and spark
plugs
Air conditioning, alternator and power
steering pump mounting brackets
Valve cover (see Chapter 2A)
Timing belt covers, timing belt and timing
belt sprockets (see Chapter 2A)
Any emissions control components not
already removed (see Chapter 6)
Water pump (see Chapter 3)
Thermostat and housing cover and
coolant supply tubes (see Chapter 3)
Fuel system components (see Chapter 4)
Intake and exhaust manifolds (see
Chapter 2A)
Camshaft and crankshaft position sensors
(see Chapter 6)
Oil filter (see Chapter 1) and adapter )
housing
Oil dipstick and dipstick tube
Flywheel/driveplate (see Chapter 2A)

Note: When removing external components
from the engine, pay close attention to details
that may be helpful or important during instal-
lation. Note the installed position of gaskets,
seals, spacers, pins, brackets, washers, bolts
and other small iterns.

4 |f you're obtaining a short-block, then
the cylinder heads, oil pan and oil pump will
have to be removed as well. See Engine
rebuilding alternatives for additional informa-
tion regarding the different possibilities to be
considered.

5 If you're planning a complete overhaul,
the engine must be disassembled and the

 internal components removed in the following

 general order:

. Camshafts and lifters (see Chapter 2A)
Cylinder head (see Chapter 2A)
Oil pan (see Chapter 2A)

L - : o

9.2 A small plastic bag, with an appropriate
label, can be used to store the valve train
components so they can be kept together
and reinstalied in the original positions

Oil pump and pick-up tube (see
Chapter 2A)

Piston/connecting rod assemblies (see
Section 13)

Rear main oil seal housing (see
Chapter 2A)

Crankshaft and main

bearings

6 Before beginning the disassembly and
overhaul procedures, make sure the following
items are available. Also, refer to Engine
overhaul - reassembly sequence for a list of
tools and materials needed for engine
reassembly.

Common hand tools

Small cardboard boxes or plastic bags for
storing parts

Gasket scraper

Ridge reamer

Engine balancer puller

Micrometers

Telescoping gauges

Dial indicator set

Valve spring compressor

Cylinder surfacing hone

Piston ring groove-cleaning tool

Electric drill motor

Tap and die set

Wire brushes

Oil gallery brushes

Cleaning solvent

9 Cylinder head - disassembly

9.3 You'll need a valve spring compressor
with a special adapter to compress the
spring and allow removal of the keepers
from the valve stem

to disassemble, inspect and recondition the
original.

1 Cylinder head disassembly involves
removal of the intake and exhaust valves and
related parts. If you have not yet removed the

camshafts and lifters, do so now (see Chap- |

ter 2A).

2  Before the valves are removed, arrange
to label and store them, along with their
related components, so they can be kept
separate and reinstalled in their original loca-
tions (see illustration).

3 Compress the springs on the first valve
with a spring compressor and remove the keep-
ers (see illustration). Carefully release the valve
spring compressor and remove the retainer, the
spring and the spring seat (if used).

4  Pull the valve out of the head, then
remove the oil seal from the guide. If the
valve binds in the guide (won’t pull through),
push it back into the head and deburr the
area around the keeper groove with a fine file
or whetstone.

5 Repeat the procedure for the remaining
valves. Remember to keep all the parts for
each valve together so they can be rein-
stalled in the same locations.

6 Once the valves and related compo-
nents have been removed and stored in an
organized manner, the heads should be thor-
oughly cleaned and inspected. If a complete
engine overhaul is being done, finish the
engine disassembly procedures before
beginning the cylinder head cleaning and
inspection process. -

Refer to illustrations 9.2 and 9.3

Note: New and rebuilt cylinder heads are
commonly available for most engines at deal-
erships and auto parts stores. Due to the fact
that some specialized tools are necessary for
the disassembly and inspection procedures,
and replacement parts aren’t always readily
available, it may be more practical and eco-
nomical for the home mechanic to purchase a
replacement head rather than taking the time

10 Cylinder head - cleaning and
inspection

1 Thorough cleaning of the cylinder head
and related valve train components, followed
by a detailed inspection, will enable you to
decide how much valve service work must be
done during the engine overhaul. Note: If the
engine was severely overheated, the cylinder
head is probably warped (see Step 12).
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Cleaning

2  Scrape all traces of old gasket material
and sealant off the head gasket, intake mani-
fold and exhaust manifold mating surfaces,
Be very careful not to gouge the cylinder
head. Special gasket-remaval solvents that
soften gaskets and make removal much eas-
ier are available at auto parts stores.

3 Remove all built-up scale from the
coolant passages.

4 Run a stiff wire brush through the vari-
ous holes to remove deposits that may have
formed in them. 1

5  Run an appropriate-size tap into each of
the threaded holes to remove corrosion and
thread sealant that may be present. If com-
pressed air is available, use it to clear the
holes of debris produced by this operation.
Warning: Wear eye protection when using
compressed air!

6 Clean the exhaust manifold and intake
manifold stud threads with a wire brush.

7  Clean the cylinder head with solvent and
dry it thoroughly.

8  Compressed air will speed the drying pro-
cess and ensure that all holes and oil passages
are clean. Note: Decarbonizing chemicals are
available and may prove very useful when clean-
ing cylinder heads and valve train components.
They’re very caustic and should be used with
caution. Be sure to follow the instructions on the
container.

9 Clean all the valve springs, keepers and
retainers with solvent and dry them thor-
oughly. Do the components from one valve at
a time to avoid mixing up the paris.

10 Scrape off any heavy deposits that may
have formed on the valves, then use a motor-
ized wire brush to remove deposits from the
valve heads and stems. Again, make sure the
valves don't get mixed up.

Inspection

Note: Be sure to perform all of the following
inspection procedures before concluding

machine shop work is required. Make a list of
the items that need attention.

Cylinder head

Refer to illustrations 10.11, 10.12 and 10.14
11 Inspect the head very carefully for
cracks, evidence of coolant leakage and
other damage. If cracks are found, check
with an aytomotive machine shop concerning
repair. If repair isn't possible, a new cylinder
head must be obtained (see illustration).

12 Using a straightedge and feeler gauge,
check the head gasket mating surface for
warpage, then compare the measurement
against this Chapter's Specifications (see
illustration). If the warpage exceeds the limit,
it can be resurfaced at an automotive
machine shop.

13 Examine the valve seats in each of the
combustion chambers. If they're pitted,
cracked or burned, the head will require valve
service that's beyond the scope of the home
mechanic.

14 Check the valve stem-to-guide clear-
ance by measuring the lateral movement of
the valve stem with a dial indicator attached
securely to the head (see illustration). Install
the valve into the guide until the stem is flush
with the top of the guide. Compare the total
valve stem movement indicated by the gauge
needle to the stem-to-guide clearance listed
in this Chapter's Specifications. If the stem-
to-guide clearance is excessive, have the
valve guides checked, and if necessary,
knurled or replaced by an automotive
machine shop.

Valves

Refer to illustrations 10.15 and 10.16

15 Carefully inspect each valve face for
uneven wear, deformation, cracks, pits and
burned areas. Check the valve stem for scuff-
ing and galling and the neck for cracks.
Rotate the valve and check for any obvious
indication that it's bent. Look for pits and
excessive wear on the end of the stem. The

10.12 Check the cylinder head gasket surface for warpage by
trying to slip a feeler gauge under the straightedge (see this
Chapter's Specifications for the maximum warpage

allowed and use a feeler gauge of that thickness)

A

10.11 Check for cracks between
the valve seats

presence of any of these conditions (see
illustration) indicates the need to consult an
automotive machine shop. Note: The manu-
facturer recommends the valves be replaced,
if refacing is necessary.

16  Also measure the stem diameter at sev-
eral points along their lengths (see illustra-
tion). Taper should not exceed the limit listed
in this Chapter’s Specifications.

Valve components

Refer to illustrations 10.17 and 10.18

17 Check each valve spring for wear (on
the ends) and pits. Measure the free length of
each intake valve spring and compare them
with one another (see illustration). Any
springs that are shorter have sagged and
shouldn’t be re-used. Now repeat this check
on the exhaust valve springs. If, in either
check, any of the springs measures shorter
than another (intake-to-intake, exhaust-to-
exhaust) replace all of the springs as a set.
The tension of all springs should be checked
with a special fixture before deciding they're
suijtable for use in a rebuilt engine (take the
springs to an automotive machine shop for

stem-to-guide clearance - measure the maximum
deflection of the valve in its guide




for

Chapter 2 Part B

General engine overhaul procedures

2B-11

VALVE STEM TIP

VALVE SPRING
RETAINER LOCK
GROOVES

EXHAUST 1
VALVE MARGIN

INTAKE
VALVE

10.15 Check for valve wear at the
points shown here

this check). Note: If the engine has accumu-
lated many miles, it's a good idea to replace
all of the springs as a matter of course.

18 Stand each spring on a flat surface and
check it for squareness (see illustration). If
any of the springs are distorted or sagged,
replace all of them with new parts.

19 Check the spring retainers, spring seats
and the keepers for obvious wear and cracks.
Any questionable parts should be replaced
with new ones, as extensive damage will
occur if they fail during engine operation.

Camshafts and lifters

20 Refer to Section 21 of this Chapter for
the camshaft and lifter inspection proce-
‘dures. Be sure to inspect the camshaft bear-
ing journals on the cylinder head before the
‘head is sent to a machine shop to have the
valves serviced. If the journals are gouged or
scored the cylinder head will have to be
replaced regardless of the condition of the
valves and related components.

All components

21 If the inspection process indicates the
valve components are in generally poor con-
dition and worn beyond the limits specified,
- Wwhich is usually the case in an engine that’s
being overhauled, reassemble the valves in
the cylinder head (see Section 11 for valve
' sanvicing recommendations).

3 51 Valves - servicing

1 Because of the complex nature of the
Job and the special tools and equipment
needed, servicing of the valve seats and the
valve guides, commonly known as a valve
Job, should be done by a professional (the
valves themselves aren't serviceable).

2 The home mechanic can remove and
disassemble the head, do the initial cleaning
d inspection, then reassemble and deliver

10.16 Measure the diameter of the valve
stems at several points

it to an automotive machine shop for the
actual service work. Doing the inspection will
enable you to see what condition the head
and valvetrain components are in and will
ensure that you know what work and new
parts are required when dealing with an auto-
motive machine shop. Note: Be aware that
Volkswagen cylinder heads have a maximum
valve seat refacing dimension. This is the
maximum amount of material that can be
removed from the valve seats before cylinder
head replacement is required. This measure-
ment will be taken by the automotive machine
shop.

3 The automotive machine shop, will
remove the valves and springs, recondition
the seats, recondition the valve guides, check
and replace the valves, valve springs, spring
retainers and keepers (as necessary), replace
the valve seals with new ones, reassemble
the valve components and make sure the
valve stem height is correct. If warped, the
cylinder head gasket surface will also be
resurfaced as long as the cylinder head is
within the specified minimum height listed in
this Chapter’s Specifications.

4  After the valve job has been performed
by a professional, the head will be in like new
condition. When the head is returned, be sure
to clean it again before installation on the
engine to remove any metal particles and

10.17 Measure the free length of each
valve spring with a dial or vernier caliper

abrasive grit that may still be present from
the valve service or head resurfacing opera-
tions. Use compressed air, if available, to
blow out all the oil holes and passages.

12 Cylinder head - reassembly

Refer to illustrations 12.3, 12.6 and 12.7

1  Regardless of whether or not the head
was sent to an automotive repair shop for
valve servicing, make sure it's clean before
beginning reassembly.

2  If the head was not sent out for service,
proceed to the next step. If the head was
sent out for valve servicing, the valves and
related components will already be in place;
begin the reassembly procedure with Step 8.
3 Beginning at one end of the head, lubri-
cate and install the first valve. Apply moly-
base grease or clean engine oil to the valve
stem (see illustration).

4 Install the spring seat and shims, if origi-
nally installed, before the valve seals.

5 Install new seals on each of the valve
guides. Gently tap each seal into place until
it's completely seated on the guide. Many
seal sets come with a plastic installer, but use
hand pressure. Do not hammer on the seals
or they could be driven down too far and sub-
sequently leak. Don't twist or cock the seals

10.18 Check each valve sprlng
for squareness

12.3 Lubricate the valve stem with clean
engine oil before installing it into the guide

2B



2B-12

Chapter 2 Part B General engine overhaul procedures

12.6 Typical valve components

1 Keepers

2  Retainer

3 Oil seal m
4 Spring - o
5 Valve

6 Valve spring seat

T
T

24053-2C-12.6 HAYNES

during installation or they won't seal properly
on the valve stems.
6 The valve components (see illustration)
may be installed in the following order:

Valves

Valve spring seat

Valve stem seals

Valve spring shims (if any)

Valve springs

Retainers

Keepers
7  Compress the springs with a valve spring
compressor and carefully install the keepers in
the groove, then slowly release the compressor
and make sure the keepers seat properly. Apply
a small dab of grease to each keeper to hold it in
place if necessary (see illustration). Tap the
valve stem tips with a plastic hammer to seat the
keepers, if necessary.
8 Repeat the procedure for the remaining
valves. Be sure to return the components to
their original locations - don't mix them up!
9 Check the installed valve height with a
straightedge and a dial or vernier caliper. If
the head was sent out for service work, the
installed height should be correct (but don’t
automatically assume it is). Measure valve
spring height from the top of the valve spring
seat to the underside of the valve spring
retainer. If the height is less than the valve
spring height listed in this Chapter’'s Specifi-
cations, the valve seats have been reworked

o e ™

12.16a When the no. 1 piston is at TDC, measure the
clearance on the indicated valves

past their limits. On 1996 through 2000 mod-
els, insufficient valve spring height will pre-
vent the hydraulic valve lifters from operating
correctly, i.e. the valves might not close fully.
On 2001 models, insufficient valve spring
height will require that thinner shims be
installed to restore the correct valve clear-
ance and, in some cases, might make it
impossible to install shims thin enough to
restore the correct valve clearance. Valve
seats that have been reworked past their lim-
its must be replaced, or the cylinder head will
have to be replaced.

10 On 2001 models, after installing the
cylinder head (see Chapter 2A), check and, if
necessary, adjust the valve clearances as fol-
lows.

Valve clearance check and
adjustment (2001 models)

Refer to illustrations 12.16a, 12.16b, 12.17,
12.19a, 12.19b, 12.19¢ and 12.20

Note: The following procedure requires the
use of a special lifter tool. It is impossible to
perform this task without it.

11 Disconnect the negative cable from the
battery.

12 Disconnect the spark plug wires (Sec-
tion 20) and remove any other components
that will interfere with valve cover removal.
13 Blow out the spark plug recess with
compressed air, if available, to remove any

12.16b Measure the lifter-to-cam lobe clearance for each valve
with a feeler gauge of the specified thickness - if the
clearance is correct, you should feel a slight drag
on the gauge as you pull it out

12.7 Apply a small dab of grease to each
keeper as shown here before installation -
it’'ll hold them in place on the valve stem
as the spring is released

debris that might fall into the cylinders, then
remove the spark plugs (see Section 19).
Warning: Always wear eye protection when
using compressed air!

14 Remove the valve cover (refer to Chap-
ter 2A).

15 Refer to Chapter 2 and position the
number 1 piston at TDC on the compression
stroke.

16 Measure the clearance of the indicated
valves with a feeler gauge of the specified
thickness (see illustrations). Record the
clearance of each valve, noting which are out
of specification. This information will be used
later to determine the required replacement
shims.

17 Turn the crankshaft one complete revo-
lution and realign the timing marks. Measure
the remaining valves (see illustration).

18 After the measuring and recording the
clearance of each valve, turn the crankshaft
pulley until the camshaft lobe above the first
valve which you intend to adjust is pointing
upward, away from the shim.
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12.17 When the no. 4 piston is at TDC on
the compression stroke, the valve
clearance for the no. 2 and no. 4 exhaust
valves and the no. 3 and no. 4 intake
valves can be measured

19 Position the notch in the lifter toward the
spark plug. Then depress the lifter with the
special lifter tool (see illustration). Place the
special lifter tool in position as shown, with

the longer jaw of the tool gripping the lower

edge of the cast lifter boss and the upper,
shorter jaw gripping the upper edge of the
lifter itself. Depress the lifter by squeezing the
handles of the lifter tool together, then hold
the lifter down with the smaller tool and
remove the larger one. Remove the adjusting
shim with a small screwdriver or a pair of
tweezers (see illustrations). Note that the
wire hook on the end of some lifter tool han-
dles can be used to clamp both handles
together to keep the lifter depressed while
the shim is removed.
20 Measure the thickness of the shim with
a micrometer (see illustration). To calculate
the correct thickness of a replacement shim
that will place the valve clearance within the
specified value, use the following formula:

N=T+(A-V)

T = thickness of the old shim

A = valve clearance measured

N = thickness of the new shim

V =desired valve clearance (see this

Chapter’s Specifications)

12.49¢ ... or with a pair of tweezers or a

magnet, as shown here

‘}_‘—‘ I 'y = .‘}L A=
12.19a Install the special lifter tool as
shown, squeeze the handles together to
depress the lifter and then hold the lifter

down with the smaller tool so that the
shim can be removed

21 Select a shim with a thickness as close
as possible to the valve clearance calculated.
Shims, which are available in 20 sizes in
increments of 0.0016-inch (0.040 mm), range
in size from 0.079-inch (2.00 mm) to 0.1087-
inch (2.76 mm). Note: Through careful analy-
sis of the shim sizes needed to bring the out-
of-specification valve clearance within speci-
fication, it is often possible to simply move a
shim that has to come out anyway to another
lifter requiring a shim of that particular size,
thereby reducing the number of new shims
that must be purchased.

22 Place the special lifter tool in position as
shown in illustration 12.19a, with the longer
jaw of the tool gripping the lower edge of the
cast lifter boss and the upper, shorter jaw
gripping the upper edge of the lifter itself,
press down the lifter by squeezing the han-
dles of the lifter tool together and install the
new adjusting shim (note that the wire hook
on the end of one lifter tool handle can be
used to clamp the handles together to keep
the lifter depressed while the shim is
inserted). Measure the clearance with a feeler
gauge to make sure that your calculations are
correct.

23 Repeat this procedure until all the valves

12.19b Keep pressure on the lifter with
the smaller tool and then remove the
shim with a small screwdriver. ..

which are out of clearance have been cor-
rected.

24 Installation of the spark plugs, valve
cover, spark plug wires and boots, accelera-
tor cable bracket, etc. is the reverse of
removal.

13 Pistons and connecting rods -
removal

Refer to illustrations 13.1, 13.3, 13.4 and 13.6
Note: Prior to removing the piston/connect-
ing rod assemblies, remove the cylinder head,
the oil pan, the oil pump drive chain, the oil
pump and baffle by referring to the appropri-
ate Sections in chapter 2 Part A or B.

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 cylinder).
If carbon deposits or cylinder wear have pro-
duced ridges, they must be completely
removed with a special tool (see illustration).
Follow the manufacturer’s instructions pro-
vided with the tool. Failure to remove the
ridges before attempting to remove the pis-
ton/connecting rod assemblies may result in
piston breakage.

micrometer or dial caliper

13.1 Before removing the pistons, remove
the ridge from the top of each cylinder
with a ridge reamer

2B
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13.3 Check the connecting rod side
clearance with a feeler
gauge as shown

2  After the cylinder ridges have been
removed, turn the engine upside-down so the
crankshaft is facing up.

3 Before the connecting rods are
removed, check the endplay (side clearance)
with feeler gauges (see illustration). Slide
them between the first connecting rod and
the crankshaft throw until the play is
removed. The endplay is equal to the thick-
ness of the feeler gauge(s). If the endplay
exceeds the service limit, new connecting
rods will. be required. If new rods (or a new
crankshaft) are installed, the endplay may fall
under the minimum specified in this Chapter
(if it does, the rods will have to be machined
to restore it - consult an automotive machine
shop for advice if necessary). Repeat the pro-
cedure for the remaining connecting rods.

4  Check the connecting rods and caps for
identification marks (see illustration). If they
aren’t plainly marked, use a small center-
punch to make the appropriate number of
indentations on each rod and cap (1, 2, 3,
etc., depending on the cylinder they're asso-
ciated with).

5  Loosen each of the connecting rod cap
nuts 1/2-turn at a time until they can be
removed by hand. Remove the number one

13.4 The rods and the rod bearing caps
should be marked in the order in which
they're installed, from the front of the
engine to the rear (“1 for the first cap, “2”,

for the second cap, etc.)

connecting rod cap and bearing insert. Don’t
drop the bearing insert out of the cap.

6 Slip a short length of plastic or rubber
hose over each connecting rod cap bolt to
protect the crankshaft journal and cylinder
wall as the piston is removed (see illustra-
tion).

7  Remove the bearing insert and push the
connecting rod/piston assembly out through
the top of the engine. Use a wooden or plas-
tic hammer handle to push on the upper
bearing surface in the connecting rod. If
resistance is felt, double-check to make sure
all of the ridge was removed from the cylin-
der.

8 Repeat the procedure for the remaining
cylinders.

9  After removal, reassemble the connect-
ing rod caps and bearing inserts in their
respective connecting rods and install the
cap nuts 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 Don't separate the pistons from the
connecting rods.

14.1 Measuring
crankshaft
endplay using a
dial indicator

i T R A

13.6 To prevent damage to the crankshaft
journals and cylinder walls, slip sections
of rubber or plastic hose over the rod
bolts before removing the pistons/rods

14 Crankshaft - removal

Refer to illustrations 14.1, 14.2, 14.3 and 14.4
Note: The crankshaft can be removed only
after the engine has been removed from the
vehicle. It's assumed the flywheel/driveplate,
timing belt, oil pan, oil pump, the front and
rear oil seal housings and the piston/connect-
ing rod assemblies have already been
removed.

1 Before the crankshaft is removed, check
the endplay. Mount a dial indicator with the
stem in line with the crankshaft and touching
the snout of the crank (see illustration),
Push 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 it moves is the endplay. If it's
greater than listed in this Chapter's Specifi-
cations, check the crankshaft thrust surfaces
for wear. If no wear is evident, new main
bearings should correct the endplay.

2 If a dial indicator isn't available, feeler
gauges can be used. Gently pry or push the
crankshaft all the way to the front of the
engine. Slip feeler gauges between the
crankshaft and the front face of the thrust

14.2 Checking crankshaft endplay
with a feeler gauge
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- make sure they're returned to their original

e L
14.3 Using an appropriate feeler gauge,
measure the clearance (arrow) between
the sensor wheel on the crankshaft and
the Crankshaft Position (CKP) sensor,
which is bolted to the block

main bearing to determine the clearance (see
illustration). Note: The thrust bearing is
located at the number three main bearing cap
on all engines.

3 Measure the clearance between the
crankshaft sensor wheel and the Crankshaft
Position (CKP) sensor (see illustration), and
then compare your measurement to the
clearance listed in this Chapter's Specifica-
tions. If the clearance is excessive, the CKP
sensor might be loose. Make sure that the
CKP sensor bolt is tightened to the torque
listed in the Chapter 6 Specifications.

4  Check the main bearing caps to see if
they're marked to indicate their locations.
They should be numbered consecutively
from the front of the engine to the rear (see
illustration). if they aren't, mark them with
number stamping dies or a center-punch.
Main bearing caps generally have a cast-in
“amow, which points to the front of the engine.
Loosen the main bearing cap bolts 1/4-turn
‘at a time each, until they can be removed by
hand. Note if any stud bolts are used and

15.7 All bolt holes in the block -
~ particularly the main bearing cap and
head bolt holes - should be cleaned and
 restored with a tap (be sure to remove
. debris from the holes after this is done)

14.4 The manufacturer's
identification markings
on the main bearing
caps (circled) indicate
the direction in which
they must be installed
{directional arrows on
caps face to the front)
and indicate which cap
is the front (“F”) and
which is the rear (“R”)
cap; to detach the
caps, remove these
bolts (arrows)

locations when the crankshaft is reinstalled.

5 Gently tap the caps with a soft-face
hammer, then separate them from the engine
block. If necessary, use the bolts as levers to
remove the caps. Try not to drop the bearing
inserts if they come out with the caps.

6  Carefully lift the crankshaft straight out
of the engine. It may be a good idea to have
an assistant available, since the crankshaft is
quite heavy. Be careful not to damage the
reluctor ring for the crankshaft position sen-
sor. With the bearing inserts in place in the
engine block and main bearing caps, return
the caps to their respective locations on the
engine block and tighten the bolts finger
tight.

15 Engine block - cleaning

Refer to illustration 15.7

1 Remove the main bearing caps and sep-
arate the bearing inserts from the caps and
the engine block. Tag the bearings, indicating
which cylinder they were removed from and
whether they were in the cap or the block,
then set them aside.

2 Using a gasket scraper, remove all
traces of gasket material from the engine
block. Be very careful not to nick or gouge
the gasket sealing surfaces.

3 Remove all of the covers and threaded
oil gallery plugs from the block. The plugs are
usually very tight - they may have to be drilled
out and the holes retapped. Use new plugs
when the engine is reassembled.

4  If the engine is extremely dirty, it should
be taken to an automotive machine shop to
be cleaned.

5  After the block is returned, clean all oil
holes and oil galleries one more time.
Brushes specifically designed for this pur-
pose are available at most auto parts stores.
Flush the passages with warm water until the
water runs clear, dry the block thoroughly
and wipe all machined surfaces with a light,
rust preventive oil. If you have access to
compressed air, use it to speed the drying
process and blow out alf the oil holes and
galleries. Warning: Wear eye protection

when using compressed air!

6 If the block isn't extremely dirty or
sludged up, you can do an adequate cleaning
job with hot soapy water and a stiff brush.
Take plenty of time and do a thorough job.
Regardless of the cleaning method used, be
sure to clean all oil holes and galleries very
thoroughly, dry the block completely and
coat all machined surfaces with light oil.

7  The threaded holes in the block must be
clean to ensure accurate torque readings
during reassembly. Run the proper size tap
into each of the holes to remove rust, corro-
sion, thread sealant or sludge and restore
damaged threads (see illustration). If possi-
ble, use compressed air to clear the holes of
debris produced by this operation. Now is a
good time to clean the threads on the head
bolts and the main bearing cap bolts as well.
8 Reinstall the main bearing caps and
tighten the bolts finger tight.

9  Apply non-hardening sealant (such as
Permatex no. 2 or Teflon pipe sealant) to the
new oil gallery plugs and thread them into the
holes in the block. Make sure they're tight-
ened securely.

10 If the engine isn’t going to be reassem-
bled right away, cover it with a large plastic
trash bag to keep it clean.

16 Engine block - inspection

Refer to illustrations 16.4a, 16.4b and 16.4c
Note: The manufacturer recommends check-
ing the block deck for warpage and the main
bearing bore concentricity and alignment.
Since special measuring tools are needed,
the checks should be done by an automotive
machine shop.

1  Before the block is inspected, it should
be cleaned as described in Section 15.

2 \Visually check the block for cracks, rust
and corrosion. Look for stripped threads in
the threaded holes. It's also a good idea to
have the block checked for hidden cracks by
an automotive machine shop that has the
special equipment to do this type of work. If
defects are found, have the block repaired, if
possible, or replaced.
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CENTERLINE OF ENGINE——>

16.4a Measure the diameter of each
cylinder at a right angle to the engine
centerline (A), and parallel to the engine
centerline (B) - out-of-round is the
difference between A and B; taper is the
difference between the diameter at the
top of the cylinder and the diameter
at the bottom of the cylinder

3 Check the cylinder bores for scuffing
and scoring.

4  Note: The following checks should not
be made with the engine block mounted on a
stand - the cylinders will be distorted and the
measurements will be inaccurate. Check the
cylinders for taper and out-of-round condi-
tions as follows (see illustrations):

5 Measure the diameter of each cylinder
at the top (just under the ridge area), center
and bottom of the cylinder bore, parallel to
the crankshaft axis.

6  Next, measure each cylinder’'s diameter
at the same three locations perpendicular to
the crankshaft axis.

7  The taper of each cylinder is the differ-
ence between the bore diameter at the top of
the cylinder and the diameter at the bottom.
The out-of-round specification of the cylinder
bore is the difference between the parallel
and perpendicular readings. Compare your
results to this Chapter's Specifications.

8  If the cylinder walls are badly scuffed or
scored, or if they're out-of-round or tapered
beyond the limits given in this Chapter’s
Specifications, have the engine block
rebored and honed at an automotive machine
shop.

9  If arebore is done, oversize pistons and
rings will be required.

10 Using a precision straightedge and
feeler gauge, check the block deck (the sur-
face the cylinder heads mate with) for distor-
tion as you did with the cylinder heads (see
Section 10). If it's distorted beyond the spec-
ified limit, the block decks can be resurfaced
by an automotive machine shop, but is not
recommended on these engines.

11 If the cylinders are in reasonably good
condition and not worn to the outside of the
limits, and if the piston-to-cylinder clearances
can be maintained properly, they don’t have
to be rebored. Honing is all that's necessary
(see Section 17).

16.4b The ability to “feel” when the
telescoping gauge is at the correct point
will be developed over time, so work slowly
and repeat the check until you're satisfied
the bore measurement is accurate

f9:.\17 Cylinder honing

Refer to illustrations 17.3a and 17.3b

1  Prior to engine reassembly, the cylinder
bores must be honed so the new piston rings
will seat correctly and provide the best possi-
ble combustion chamber seal. Note: If you
don’t have the tools or don’t want to tackle
the honing operation, most automotive
machine shops will do it for a reasonable fee:
2  Before honing the cylinders, install the
main bearing caps and tighten the bolts to
the torque listed in this Chapter's Specifica-
tions.

3 Two types of cylinder hones are com-
monly available - the flex hone or “bottle
brush” type and the more traditional surfac-
ing hone with spring-loaded stones. Both will
do the job, but for the less experienced
mechanic the “bottle brush” hone will proba-
bly be easier to use. You'll also need some
honing oil (kerosene will work if honing oil
isn’'t available), rags and an electric drill
motor. Proceed as follows:

a) Mount the hone in the drill motor, com-
press the stones and slip it into the first
cylinder (see illustration). Be sure to
wear safety goggles or a face shield!

. 17.3a A “bottle brush” hone will produce

a better cross hatch pattern when using a
drill motor to hone the cylinders

16.4c The gauge is then measured with a
micrometer to determine the bore size

b) Lubricate the cylinder with plenty of
honing oil, turn on the drill and move the
hone up-and-down in the cylinder at a
pace that will produce a fine crosshatch
pattern on the cylinder walls, and with
the drill square and centered with the
bore. Ideally, the crosshatch lines should
intersect at approximately a 45-60-
degree angle (see illustration). Be sure
to use plenty of lubricant and don't take
off any more material than is absolutely
necessary to produce the desired finish.
Note: Piston ring manufacturers may
specify a different crosshatch angle -
read and follow any instructions
included with the new rings.

¢) Don't withdraw the hone from the cylin-
der while it’s running. Instead, shut off
the drill and continue moving the hone
up-and-down in the cylinder until it
comes to a complete stop, then com-
press the stones and withdraw the hone.
If you're using a "bottle brush"” type
hone, stop the drill motor, then turn the
chuck in the normal direction of rotation
while withdrawing the hone from the
cylinder.

17.3b The cylinder hone should leave a
smooth, crosshatch pattern with the
lines intersecting at approximately
a 60-degree angle
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T T )
18.4a The piston ring grooves can be
cleaned with a special tool,

as shown here.. .

d) Wipe the oil out of the cylinder and
repeat the procedure for the remaining
cylinders.

4  After the honing job is complete, cham-
fer the top edges of the cylinder bores with a
small file so the rings won't catch when the
pistons are installed. Be very careful not to
nick the cylinder walls with the end of the file.
- 5 The entire engine block must be washed
again very thoroughly with warm, soapy
water to remove all traces of the abrasive grit
produced during the honing operation. Note:
The bores can be considered clean when a
lint-free white cloth - dampened with clean
engine oil - used to wipe them out doesn't
pick up any more honing residue, which will
‘show up as gray areas on the cloth. Be sure
to run a brush through all oil holes and gal-
* leries and flush them with running water.

6  After rinsing, dry the block and apply a
coat of light rust preventive oil to all
machined surfaces. Wrap the block in a plas-
tic trash bag to keep it clean and set it aside
until reassembly.

- 18 Pistons and connecting rods -
inspection

 Refer to illustrations 18.4a, 18.4b, 18.10 and
18.11

1 Before the inspection process can be
carried out, the piston/connecting rod
blies must be cleaned and-the original
n rings removed from the pistons. Note:
ys use new piston rings when the engine

! Using a piston ring installation tool,
carefully remove the rings from the pistons.
Be careful not to nick or gouge the pistons in
process.
| Scrape all traces of carbon from the top
‘of the piston. A hand-held wire brush or a
piece of fine emery cloth can be used once
the majority of the deposits have been
craped away. Do not, under any circum-
ces, use a wire brush mounted in a drill
or to remove deposits from the pistons.
e piston material is soft and may be
away by the wire brush.

|

18.4b ... or a section of broken ring

4  Use a piston ring groove-cleaning tool
to remove carbon deposits from the ring
grooves. If a tool isn't available, a piece bro-
ken off the old ring will do the job. Be very
careful to remove only the carbon deposits -
don’t remove any metal and do not nick or
scratch the sides of the ring grooves (see
illustrations).

5  Once the deposits have been removed,
clean the piston/rod assemblies with solvent
and dry them with compressed air (if avail-
able). Warning: Wear eye protection. Make
sure the oil return holes in the back sides of
the ring grooves are clear.

6 I the pistons and cylinder walls aren’t
damaged or worn excessively, and if the
engine block isn’t rebored, new pistons won't
be necessary. Normal piston wear appears
as even vertical wear on the piston thrust sur-
faces and slight looseness of the top ring in
its groove. New piston rings, however, should
always be used when an engine is rebuilt.

7  Carefully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands.

8 Look for scoring and scuffing on the
thrust faces of the skirt, holes in the piston
crown and burned areas at the edge of the
crown. If the skirt is scored or scuffed, the
engine may have been suffering from over-
heating and/or abnormal combustion, which
caused excessively high operating tempera-

18.10 Check the ring side clearance with
a feeler gauge at several points around
the groove

tures. The cooling and lubrication systems
should be checked thoroughly. A hole in the
piston crown is an indication that abnormal
combustion (preignition) was occurring.
Burned areas at the edge of the piston crown
are usually evidence of spark knock (detona-
tion). If any of the above problems exist, the
causes must be corrected or the damage will
occur again. The causes may include intake

air leaks, incorrect fuel/air mixture, low =

octane fuel, ignition timing and EGR system
malfunctions. -

9 Corrosion of the piston, in the form of
small pits, indicates coolant is leaking into the
combustion chamber and/or the crankcase.
Again, the cause must be corrected or the
problem may persist in the rebuilt engine.

10 Measure the piston ring side clearance
by laying a new piston ring in each ring
groove and slipping a feeler gauge in beside
it (see illustration). Check the clearance at
three or four locations around each groove.
Be sure to use the correct ring for each
groove - they are different. If the side clear-
ance is greater than specified in this Chapter,
new pistons will have to be used.

11 Check the piston-to-bore clearance by
measuring the bore (see Section 16) and the
piston diameter. Make sure the pistons and
bores are correctly matched. Measure the
piston across the skirt, at a 90-degree angle
to the piston pin (see illustration). The mea-

18.11 Measure the
piston diameter at a
90-degree angle to
the piston pin and at
the specified distance
from the bottom of
the piston skirt
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19.1 The oil holes should be chamfered
so sharp edges don’t gouge or
scratch the new bearings

surement must be taken at a specific point to
be accurate: The pistons should be mea-
sured about 1/4-inch (6.3 mm) from the bot-
tom of the skirt, at right angles to the piston
pin. Measure the cylinder bore at three equal
places-in the bore (top, middle and bottom)
and use the average dimension for compari-
son with the piston measurement.

12  Subtract the piston diameter from the bore
diameter to obtain the clearance. If it's greater
than specified, the block will have to be rebored
and new pistons and rings installed.

13 Check the piston pin-to-rod and piston
clearances by twisting the piston and rod in
opposite directions. Any noticeable play indi-
cates excessive wear, which must be cor-
rected. If the piston pin, or the pin bore in the
piston, is worn excessively, take the
piston/connecting rod assemblies to an auto-
motive machine shop and have the pistons
and rods re-sized and new pins installed.

14 If the pistons must be separated from
the connecting rods in order to replace the
pistons or the rods, take them to an automo-
tive machine shop to have them pressed
apart. While the connecting rods are
removed, have them checked for “bend" and
“twist.”

19.7 If the seals have worn grooves in the
crankshaft journals, or if the seal contact
surfaces are nicked or scratched,
the new seals will leak

19.2 Use a wire or stiff plastic bristle
brush to clean the oil passages
in the crankshaft

15 Inspect the connecting rods for cracks
and other damage. Temporarily remove the
rod caps, lift out the old bearing inserts, wipe
the rod and cap bearing surfaces clean and
inspect them for nicks, gouges and
scratches. After inspecting the rods, replace
the old bearings, slip the caps into place and
tighten the nuts finger tight. Note: If the
engine is being rebuilt because of a connect-
ing rod knock, be sure to install new or
remanufactured connecting rods.

19 Crankshaft - inspection

Refer to illustrations 19.1, 19.2, 19.5 and 19.7
1 Remove all burrs from the crankshaft oil
holes with a stone, file or scraper (see illus-
tration).

2  Clean the crankshaft with solvent and
dry it with' compressed air (if available).
Warning: Wear eye protection when using
compressed air. Be sure to clean the oil holes
with a stiff brush (see illustration) and flush
them with solvent.

3 Check the main and connecting rod
bearing journals for uneven wear, scoring,
pits and cracks.

4 Check the rest of the crankshaft for
cracks and other damage. It should be Mag-
nafluxed to reveal hidden cracks - an auto-
motive machine shop will handle the proce-
dure.

5  Using a micrometer, measure the diam-
eter of the main and connecting rod journals
and compare the results to this Chapter’'s
Specifications (see illustration). By measur-
ing the diameter at a number of points
around each journal’s circumference, you'll
be able to determine whether or not the jour-
nal is out-of-round. Take the measurement at
each end of the journal, near the crank
throws, to determine if the journal is tapered.
6  If the crankshaft journals are damaged,
tapered, out-of-round or worn beyond the
limits given in the Specifications, have the
crankshaft reground by an automotive
machine shop. Be sure to use the correct-

19.5 Measure the diameter of each
crankshaft journal at several points to
detect taper and out-of-round conditions

size bearing inserts if the crankshaft is recon-
ditioned.

7  Check the oil seal journals at each end
of the crankshaft for wear and damage. If the
seal has worn a groove in the journal, or if it's
nicked or scratched (see illustration), the
new seal may leak when the engine is
reassembled. In some cases, an automotive
machine shop may be able to repair the jour-
nal by pressing on a thin sleeve. If repair isn't
feasible, a new or different crankshaft should
be installed.

8 Examine the main and rod bearing
inserts (see Section 20).

9  Inspect the crankshaft sensor wheel at
the rear of the crankshaft for cracks, wear
and any other damage. If the sensor wheel is
damaged, replace it. Damage to this compo-
nent can result in severe driveability prob-
lems. To remove the sensor wheel from the
crankshaft, remove the three’ retaining
screws. When installing the sensor wheel, be
sure to tighten the retaining screws to the
torque listed in this Chapter's Specifications.

20 Main and connecting rod
bearings - inspection and
selection

Refer to illustration 20.1

1  Even though the main and connecting
rod bearings should be replaced with new
ones during the engine overhaul, the old
bearings should be retained for close exami-
nation, as they may reveal valuable informa-
tion about the condition of the engine (see
illustration).

2  Bearing failure occurs because of lack

of lubrication, the presence of dirt or other
foreign particles, overloading the engine and
corrosion. Regardless of the cause of bearing
failure, it must be corrected before the engine
is reassembled to prevent it from happening
again.

3  When examining the bearings, remove
them from the engine block, the main bearing
caps, the connecting rods and the rod caps
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CRATERS OR POCKETS |
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20.1 Typical bearing failures

BRIGHT (POLISHED)
SECTIONS
IMPROPER SEATING

OVERLAY

WIPED OUT
LACK OF OIL

RADIUS RIDE
TAPERED JOURNAL

- and lay them out on a clean surface in the
same general position as their location in the
gine. This will enable you to match any
bearing problems with the corresponding
crankshaft journal.

Dirt and other foreign particles get into
the engine in a variety of ways. It may be left
in the engine during assembly, or it may pass
through filters or the PCV system. It may get
* lnto the oil, and from there into the bearings.
Metal ChIpS from machining operations and
normal engine* wear are often present. Abra-
‘sives are sometimes left in engine compo-
s after reconditioning, especially when
‘aren't thoroughly cleaned using the

proper cleaning methods. Whatever the
source, these foreign objects often end up
embedded in the soft bearing material and
are easily recognized. Large particles won't
embed in the bearing and will score or gouge
the bearing and journal. The best prevention
for this cause of bearing failure is to clean all
parts thoroughly and keep everything spot-
lessly clean during engine assembly. Fre-
quent and regular engine oil and filter
changes are also recommended.

5  Lack of lubrication (or lubrication break-
down) has a number of interrelated causes.
Excessive heat (which thins the oil), overload-
ing (which squeezes the oil from the bearing

s, score marks and abnormal wear - if damage is noted, the
cylinder head must be replaced

face) and oil leakage or throw off (from
excessive bearing clearances, worn oil pump
or high engine speeds) all contribute to lubri-
cation breakdown. Blocked oil passages,
which usually are the result of misaligned oil
holes in a bearing shell, will also oil starve a
bearing and destroy it. When lack of lubrica-
tion is the cause of bearing failure, the bear-
ing material is wiped or extruded from the
steel backing of the bearing. Temperatures
may increase to the point where the steel
backing turns blue from overheating.

6  Driving habits can have a definite effect
on bearing life. Low speed operation in too
high a gear (lugging the engine) puts very high
loads on bearings, which tends to squeeze
out the oil film. These loads cause the bear-
ings to flex, which produces fine cracks in the
bearing face (fatigue failure). Eventually the
bearing material will loosen in pieces and tear
away from the steel backing. Short trip driving
leads to corrosion of bearings because insuf-
ficient engine heat is produced to drive off the
condensed water and corrosive gases. These
products collect in the engine oil, forming acid
and sludge. As the oil is carried to the engine
bearings, the acid attacks and corrodes the
bearing material.

7 Incorrect bearing installation during
engine assembly will lead to bearing failure
as well. Tight-fitting bearings leave insuffi-
cient oil clearance and will result in oil starva-
tion. Dirt or foreign particles trapped behind a
bearing insert result in high spots on the
bearing which lead to failure.

21 Camshaft, lifters and bearings -
inspection

Refer to illustrations 21.1, 21.2, 21.4, 21.5,
21.6a and 21.6b

1 Visually check the camshaft bearing sur-
faces for pitting, score marks, galling and
abnormal wear. If the bearing surfaces are
damaged, the cylinder head will have to be
replaced (see illustration).

21.2 Measure the outside diameter of each camshaft journal and
the inside diameter of each bearing surface on the cylinder head
to determine the oil clearance measurement

2B
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21.4 Checking camshaft endplay with a dial indicator

2  Measure the outside diameter of each
camshaft bearing journal and record your
measurements (see illustration). Compare
them to the journal outside diameter speci-
fied in this Chapter, then measure the inside
diameter of each corresponding camshaft
bearing and record the measurements. Sub-
tract each cam journal outside diameter from
its respective cam bearing bore inside diame-
ter to determine the oil clearance for each
bearing. Compare the results to the specified
journal-to-bearing clearance. If any of the
measurements fall outside the standard
specified wear limits in this Chapter, either
the camshaft or the cylinder head, or both,
must be replaced.

3  Measure camshaft runout by placing the
camshaft back into the cylinder head and set
up a dial indicator on the center journal. Zero
the dial indicator. Turn the camshaft slowly
and note the dial indicator readings. Record
your readings and compare them with the
specified runout in this Chapter. If the mea-
sured runout exceeds the runout specified in
this Chapter, replace the camshaft.

4  Measure the camshaft endplay by plac-
ing a dial indicator with the stem in line with
the camshaft and touching the snout (see
illustration). Push the camshaft all the way to
the rear and zero the dial indicator. Next, pry
the camshaft to the front as far as possible
and check the reading on the dial indicator.
The distance it moves is the endplay. If it's
greater than the Specifications listed in
Chapter 2A or 2B, check the bearing caps for
wear. If the bearing caps are worn the cylin-
der head must be replaced.

5 Compare the camshaft lobe height by
measuring each lobe with a micrometer (see
illustration). Measure each of the intake
lobes and write the measurements and rela-
tive positions down on a piece of paper. Then
measure each of the exhaust lobes and
record the measurements and relative posi-
tions also. This will let you compare all of the
intake lobes to one another and all of the
exhaust lobes to one another. If the differ-

ence between the lobes exceeds 0.005 inch
the camshaft should be replaced. Do not
compare intake lobe heights to exhaust lobe
heights as lobe lift may be different. Only-
compare intake lobes-to-intake lobes and
exhaust lobes-to exhaust lobes for this com-
parison.

6 Inspect the contact and sliding surfaces
of each lifter for wear and scratches (see
illustrations). Note: If the lifter pad is worn,
it’s a good idea to check the corresponding
camshaft. Do not lay the lifters on their side or
upside down, or air can become trapped
inside and the lifter will have to be bled. The
lifters can be laid on their side only if they are
submerged in a pan of clean engine oil until
reassembly.

7  Verify that each lifter moves up and
down freely in its bore on the cylinder head. If
it doesn't the valve may stick open and cause
internal engine damage.

8 Inany case make sure all the parts, new
or old, have been thoroughly inspected
before reassembly.

Hydraulic lifters - in vehicle

check
9  Noisy valve lifters can be checked for

21.5 Measuring the camshaft lobe height with a micrometer -
make sure you move the micrometer to get the highest
reading (top of cam lobe)

wear without disassembling the engine by
following the procedure outlined below:

a) Run the engine until reaches normal
operating temperature.

b Remove the valve cover (see Chap-
ter 2A).

¢) Rotate the engine by hand until the No.1
piston is located at TDC (see Chap-
ter 2A).

d) Insert a feeler gauge between the
camshaft lobe and the lifter to measure
the clearance. If the clearance exceeds
0.008 inch (0.2 mm), the lifter and/or the
camshaft lobe has worn beyond it limits.

e) If no clearance exists, depress the lifter
to force it to bleed down and then check
the clearance again.

f) Lifter clearance on the remaining cylin-
ders can be checked by following the fir-
ing order sequence and positioning
each of the remaining pistons at TDC.
Note: Lifter clearance can also be
checked on any lifter whose cam lobe is
pointing upward.

g) If the clearance is beyond the maximum
allowed, inspect the camshaft as
described in Step 5.

h) If the camshaft is OK, the lifters are
faulty and must be replaced.

21.6a Inspect the valve lifters at the
areas shown (arrows)

21.6b Also check the valve stem contact
area of the lifter
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22 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 fol-
lowing items on hand:

Common hand tools

Torque wrench (1/2-inch drive) with
angle-torque gauge

Piston ring Installation tool

Piston ring compressor

Crankshaft balancer installation tool

Short lengths of rubber or plastic hose to
fit over connecting rod bolts

Plastigage

Feeler gauges

Fine-tooth file

New engine oil

Engine assembly lube or moly-base
grease

Gasket sealant

Thread locking compound

2 In order to save time and avoid prob-
lems, engine reassembly must be done in the

following general order:

23.3 When checking
piston ring end gap, the
ring must be square in
the cylinder bore (this
is done by pushing the
ring down with the top
of a piston as shown)

Crankshaft and main bearings

Piston/connecting rod assemblies

Crankshaft front oil seal and oil pump

Oil pump pick-up tube

Crankshaft rear oil seal and seal housing

Oil pan

Flywheel/driveplate

Cylinder head (with valve components
installed)

Lifters and camshafts

Timing belt sprockets, timing belt and
timing belt cover

Valve cover

Intake and exhaust manifolds

23 Piston rings - installation

Refer to illustrations 23.3; 23.4, 23.5, 23.9a,
23.9band 23.12

1  Before installing the new piston rings, the
ring end gaps must be checked. It's assumed
the piston ring side clearance has been
checked and verified correct (see Section 18).
2 Lay out the piston/connecting rod
assemblies and the new ring sets so the ring
sets will be matched with the same piston

with a feeler gauge

23 .4 With the ring square in the cylinder, measure the and gap

and cylinder during the end gap measure-
ment and engine assembly.

3  Insert the top (number one) nng into the
first cylinder and square it up with the cylin-
der walls by pushing it in with the top of the
piston (see illustration). The ring should be
near the bottom of the cylinder, at the lower
limit of ring travel.

4  To measure the end gap, slip feeler
gauges between the ends of the ring until a
gauge equal to the gap width is found (see
illustration). The feeler gauge should slide
between the ring ends with a slight amount of
drag. Compare the measurement to this
Chapter's Specifications. If the gap is larger
or smaller than specified, double-check to -
make sure you have the correct rings before
proceeding.

5 If the gap is too small, it must be
enlarged or the ring ends may come in con-
tact with each other during engine operation,
which can cause serious engine damage. The
end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the
file in a vise equipped with soft jaws, slip the
ring over the file with the ends contacting the
file teeth and slowly move the ring to remove

material from the ends. When performing this =

operation, file only from the outside in (see |

illustration). Note: When you have the end

gap correct, remove any burrs from the filed
ends of the rings with a whetstone.

6 Excess end gap isn't critical unless it's
greater than 0.040-inch (1.0 mm). Again, dou-
ble-check to make sure you have the correct
rings for the engine. If the engine block has
been bored oversize, necessitating oversize
pistons, matching oversize rings are required.
7  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 cyllnders
matched up.

8 Once the ring end gaps have been
checked/corrected, the rings can be installed
on the pistons.

9  The oil control ring (lowest one on the

23.5 If the end gap is too small, clamp a file in a vise and file the
ring ends (from the outside in only) to enlarge the gap slightly
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23.9a Installing the spacer/expander in
the oil control ring groove

piston) is usually installed first. Some piston
ring manufactures supply one-piece oil rings
- others may supply three-piece oil rings.
One-piece rings can be installed as shown in
illustration 23.12. If you're installing three-
piece oil rings, slip the spacer/expander into
the groove (see illustration). |f an anti-rota-
tion tang is used, make sure it's inserted into
the drilled hole in the ring groove. Next, install
the lower side rail. Don't use a piston ring
installation tool on the oil ring side rails, as
they may be damaged. Instead, place one
end of the side rail into the groove between
the spacer/expander and the ring land, hold it
firmly in place and slide a finger around the
piston while pushing the rail into the groove
(see illustration). Next, install the upper side
rail in the same manner. Note: Some engines
may have a two piece oil ring. If so, follow the
installation instructions that come with the
piston rings if they differ from the instructions
outlined here.

10 After the three oil ring components have
been installed, check to make sure both the
upper and lower side rails can be turned
smoothly in the ring groove.

11 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.
Note: Always follow the instructions printed
on the ring package or box - different manu-

23.9b DO NOT use a piston ring
installation tool when installing
the oil ring side rails

facturers may require different approaches.
Don’t mix up the top and middle rings, as
they have different cross-sections.

12 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
necessary to slide it over the piston.

13 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.

14 Repeat the procedure for the remaining
pistons and rings.

24 Crankshaft - installation and
main bearing oil clearance check

1 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.

2  Position the engine with the bottom fac-
ing up.

3  Remove the main bearing cap bolts and
lift out the caps. Lay them out in the proper
order to ensure correct installation.

24.5 Bearing shell
correctly installed

A Recessin

bearing saddle.
B Lugon

bearing shell
C Oil hole

. tab on the bearing insert fits into the recess in

S ity S
23.12 Installing the compression rings
with a ring expander - the “TOP” mark
(arrow) must face up

4 If they're still in place, remove the origi-
nal bearing inserts from the block and the
main bearing caps. Wipe the bearing surfaces
of the. block and caps with a clean, lint-free
cloth. They must be kept spotlessly clean.

Main bearing oil clearance

check

Refer to illustrations 24.5, 24.6, 24.11 and
24.15

Note: Don’t touch the faces of the new bear-
ing inserts with your fingers. Oil and acids
from your skin can etch the bearings.

5 Clean the back sides of the new main
bearing inserts and lay one in each main
bearing saddle in the block. If one of the
bearing inserts from each set has a large
groove in it, make sure the grooved insert is
installed in the block (see illustration). Lay
the other bearing from each set in the corre-
sponding main bearing cap. Make sure the

the block or cap, neither higher than the
cap'’s edge nor lower. Caution: The oil holes
in the block must line up with the oil holes in’
the bearing inserts. Do not hammer the bear-
ing into place and don't nick or gouge the
bearing faces. No lubrication should be used
at this time.

6 The thrust washers must be installed on
each side of the number three main journal
and the main cap (see illustration).

7  Clean the faces of the bearings in the
block and the crankshaft main bearing jour-
nals with a clean, lint-free cloth.

8 Check or clean the oil holes in the
crankshaft, as any dirt here can go only one
way - straight through the new bearings.

9 Once you're certain the crankshaft is
clean, carefully lay it in position in the main.
bearings.

10 Before the crankshaft can be perma-
nently installed, the main bearing oil clear-
ance must be checked.

11 Cut several pieces of the appropriate
size Plastigage (they should be slightly
shorter than the width of the main bearings)
and place one piece on each crafkshaft main
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bearing journal, parallel with the journal axis
 (see illustration).
12 Clean the faces of the bearings in the
caps and install the caps in their original loca-
tions (don't mix them up) with the arrows
pointing toward the front of the engine. Don’t
- disturb the Plastigage.
13 Starting with the center main and work-
ing out toward the ends, tighten the main
bearing cap bolts to the torgue listed in this
Chapter's Specifications in three steps. Don'’t
I‘Otal:e the crankshaft at any time during this
Operatlon and do not tighten one cap com-
- pletely - tighten all caps equally. Before tight-
ening, the main caps should be seated using
 light taps with a brass or plastic mallet.
14 Remove the bolts/studs and carefully lift
off the main bearing caps. Keep them in
order. Don't disturb the Plastigage or rotate
the crankshaft. If any of the main bearing
caps are difficult to remove, tap them gently
from side-to-side with a soft-face hammer to
 loosen them.
15 Compare the width of the crushed Plas-
tigage on each journal to the scale printed on
;I_'ie_'Plastigage envelope to obtain the main

. bearing oil clearance (see illustration).

~ Check the Specifications to make sure it's
 correct.
16 If the clearance is not as specified, the

. bearing inserts may be the wrong size (which

means different ones will be required). Before

deciding different inserts are needed, make
sure no dirt or oil was between the bearing
inserts and the caps or block when the clear-

ance was measured. If the Plastigage was
- wider at one end than the other, the journal

may be tapered (see Section 19).

17 Carefully scrape all traces of the Plasti-
- gage material off the main bearing journals
- and/or the bearing faces. Use your fingernail
- orthe edge of a credit card - don’t nick or
seratch the bearing faces.

‘Final crankshaft installation
18 Carefully lift the crankshaft out of the
engine. !

24.8 Installing the thrust washers on the No. 3 main bearlng cap

24.11 Lay the Plastigage strips (arrow) on the main bearing

journals, parallel to the crankshaft centerline

19 Clean the bearing faces in the block,
then apply a thin, uniform layer of moly-base
grease or engine assembly lube to each of
the bearing surfaces. Be sure to coat the
thrust faces as well as the journal face of the
thrust bearing.

20 Make sure the crankshaft journals are
clean, then lay the crankshaft back in place in
the block.

21 Clean the faces of the bearings in the
caps, then apply lubricant to them.

22 Install the caps’in their original locations
with the arrows (made earlier) pointing
toward the front of the engine.

23 With all caps in place and bolts just
started, tap the ends of the crankshaft for-
ward and backward with a lead or brass
hammer to line up the main bearing and
crankshaft thrust surfaces.

24 Following the procedures outlined in
Step 13, retighten all main bearing cap bolts
to the torque listed in this Chapter’'s Specifi-
cations, starting with the center main and
working out toward the ends.

25 Rotate the crankshaft a number of times
by hand to check for any obvious binding.

26 The final step is to check the crankshaft
endplay with feeler gauges or a dial indicator
as described in Section 14. The endplay
should be correct if the crankshaft thrust
faces aren't worn or damaged and new bear-
ings have been installed.

25 Rear main oil seal - replacement

All models are equipped with a one
piece rear main oil seal and housing. The
crankshaft must be installed first and the
main bearing caps bolted in place before the
seal and housing can be installed on the
engine block. Refer to Chapter 2A for the rear
main seal replacement procedure. Disregard
the Steps that do not apply since the engine
is out of the vehicle and the oil pan is not
installed.

26 Pistons and connecting rods -
installation and rod bearing oil
clearance check

1 Before installing the piston/connecting 2B

rod assemblies, the cylinder walls must be
perfectly clean, the top edge of each cylinder
must be chamfered, and the crankshaft must
be in place.

2 Remove the cap from the end of the
number one connecting rod (check the marks
made during removal). Remove the original
bearing inserts and wipe the bearing surfaces
of the connecting rod and cap with a clean,
lint-free cloth. They must be kept spotlessly
clean.

Piston installation and rod

bearing oil clearance check

Refer to illustrations 26.5a, 26.5b, 26.11,
26.13 and 26.17

3 Clean the back side of the new upper
bearing insert, then lay it in place in the con-
necting rod. Make sure the tab on the bearing

yo0' HOd (3ra) 1-8dH 350
£y 1 200" 4O g3 t-HdH 38N

24.15 Measuring the width of the crushed
Plastigage to determine the main bearing oil
clearance (be sure to use the correct scale -

standard and metric ones are included)
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26.5a Ring end gap positions
A Top compression ring

gap

B  Second compression
ring gap

C  Oilring gap

B—>

SIDE RAIL NO. 1

) s

Front of
Engine «

J

e A

<“«—A
NO. 2 RING LOWER
GAP AND SPACER
24071-2C-27.58 HAYNES EXPANDER GAP

26.5b Ring end gap positions (with three-piece oil rings)

fits into the recess in the rod. Don't hammer
the bearing insert into place and be very
careful not to nick or gouge the bearing face.
Don't lubricate the bearing at this time.

4  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 lubri-
cant. It's critically important that the mating
surfaces of the bearing and connecting rod
are perfectly clean and oil free when they're
assembled.

5  Stagger the piston ring gaps around the
piston (see illustrations).

6 Slip a section of plastic or rubber hose
over each connecting rod cap bolt.

7  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 (6 mm) to guide the piston
into the cylinder. The rings must be com-
pressed until they're flush with the piston.

8 Rotate the crankshaft until the number
one connecting rod journal is at BDC (bottom
dead center) and apply a coat of engine oil to
the cylinder walls.

9  With the mark or notch on top of the pis-
ton facing the front of the engine, gently
insert the piston/connecting rod assembly
into the number one cylinder bore and rest

T G

5 -
VS Ty g

26.11 Drive the piston into the cylinder
bore with the end of a wooden or
plastic hammer handle

the bottom edge of the ring compressor on
the engine block.

10 Tap the top edge of the ring compressor
to make sure it's contacting the block around
its entire circumference.

11 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
crankshaft journal. The piston rings may try to
pop out of the ring compressor just before
entering the cylinder bore, so keep some
pressure down 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
proceeding. Do not, for any reason, force the
piston into the cylinder - you might break a
ring and/or the piston.

12 Once the piston/connecting rod assem-
bly is installed, the connecting rod bearing oil
clearance must be checked before the rod
cap is permanently bolted in place.

13 Cut a piece of the appropriate size Plas-
tigage slightly shorter than the width of the
connecting rod bearing and lay it in place on
the number one connecting rod journal, par-
allel with the journal axis (see illustration).
14 Clean the connecting rod cap bearing
face, remove the protective hoses from the

26.13 Lay the Plastigage strips on each
rod bearing journal, parallel to the
crankshaft centerline

connecting rod bolts and install the rod cap.
Make sure the mating mark on the cap is on
the same side as the mark on the connecting
rod.

15 |Install the nuts and tighten them to the
torque listed in this Chapter's Specifications.
Work up to it in three steps. Note: Use a thin-
wall socket to avoid erroneous torque read-
ings that can result if the socket is wedged
between the rod cap and nut. If the socket
tends to wedge itself between the nut and the
cap, lift up on it slightly until it no longer con-
tacts the cap. Do not rotate the crankshaft at
any time during this operation.

16 Remove the nuts and detach the rod
cap, being very careful not to disturb the
Plastigage.

17 Compare the width of the crushed Plas-
tigage to the scale printed on the Plastigage
envelope to obtain the oil clearance (see
illustration). Compare it to this Chapter’s
Specifications to make sure the clearance is
correct.

18 |If the clearance is not as specified, the
bearing inserts may be the wrong size (which
means differant ones will be required). Before
deciding different inserts are needed, make
sure no dirt or oil was between the bearing

= s
26.17 Measuring the width of the crushed
Plastigage to determine the rod bearing
oil clearance (be sure to use the correct
scale - standard and metric ones
are included)
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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 journal
may be tapered (see Section 19).

Final connecting rod.
installation

19 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
credit card.

20 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 - be
sure to slip the protective. hoses over the rod
bolts first.

21 Slide the connecting rod back into place
on the journal, remove the protective hoses
from the rod cap boilts, install the rod cap and
tighten the nuts to the torque listed in this

- Chapter's Specifications. Again, work up to

the torque in three steps.

22 Repeat the entire procedure for the
remaining pistons/connecting rods,

23 The important points to remember are:

8) Keep the back sides of the bearing
inserts and the insides of the connecting
rods and caps perfectly clean when
assembling them.

b) Make sure you have the correct
piston/rod assembly for each cylinder.

¢) The arrow or mark on the piston must
face the front of the engine.
d) Lubricate the cylinder walls with clean oil.
e) Lubricate the bearing faces when
installing the rod caps after the oil clear-
ance has been checked.
24 After all the piston/connecting rod
assemblies have been properly installed,
rotate the crankshaft a number of times by
hand to check for any obvious binding.
25  As a final step, the connecting rod end-
play must be checked (see Section 13).
26 Compare the measured endplay to this
Chapter's Specifications to make sure it's
correct. If it was correct before disassembly
and the original crankshaft and rods were
reinstalled, it should still be right. If new rods
or a new crankshaft were installed, the end-
play may be inadequate. If so, the rods will
have to be removed and taken to an automo-
tive machine shop for re- sizing.

27 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 oil and coolant
levels. Remove all of the spark plugs (see
Chapter 1) from the engine.

2  Disable the fuel and ignition systems by
disconnecting the primary electrical connec-
tors at the ignition coil pack/modules (see
Chapter 5) and the electrical connectors at

the fuel injectors (see Chapter 4).

3 Install the spark plugs and then hook up
the spark plug wires. Restore the fuel and
ignition system 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. Note: If the engine keeps
backfiring, recheck the valve timing and spark
plug wire routing.

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
coolant leaks.

6  Shut the engine off and recheck the
engine oil and coolant levels.

7 Drive the vehicle to an area with no traf-
fic, 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 cylinder 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 isn't
unusual for an engine to use oil during the
break-in period. i
8 At approximately 500 to 600 miles, |
change the oil and filter.

10  For the next few hundred miles, drive
the vehicle normally. Don’t pamper it or
abuse it.

11 After 2000 miles, change the oil and fil-
ter again and consider the engine broken in.
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Cooling, heating and air conditioning systems

1 General information

Engine cooling system

All vehicles covered by this manual
employ a pressurized engine cooling system
with thermostatically controlled coolant cir-
culation. An impeller type water pump
mounted on the front (drivebelt end) of the
engine block pumps coolant through the
engine. The coolant flows around each cylin-
der as it moves through the cylinder head.
Cast-in coolant passages direct coolant
around the intake and exhaust ports, near the
spark plug areas and in close proximity to the
exhaust valve guides.

A wax pellet type thermostat is located
in a housing near the transaxle end of the
engine. During warm up, the closed thermo-
stat prevents coolant from circulating through
the radiator. As the engine nears normal
operating temperature, the thermostat opens
and allows hot coolant to travel through the
radiator, where it's cooled before returning to

.the engine.

The cooling system is sealed by a pres-
sure type radiator cap, which raises the boil-
ing point of the coolant and increases the
cooling efficiency of the radiator. If the sys-
tem pressure exceeds the cap pressure relief
value, the excess pressure in the system
forces the spring-loaded valve inside the cap
off its seat and allows the coolant to escape
through the overflow tube into a coolant
reservoir. When the system cools, the excess
coolant is automatically drawn from the
reservoir back into the radiator.

The coolant reservoir does double duty
‘as both the point at which fresh coolant is
added to the cooling system to maintain the
proper fluid level and as a holding tank for
overheated coolant.

This type of cooling system is known as a
closed design because coolant that escapes
past the pressure cap is saved and reused.

Heating system

The heating system consists of a blower
fan and heater core located in the heater box,
the hoses connecting the heater core to the
engine cooling system and the heater/air
conditioning control panel on the dashboard.
Hot engine coolant is circulated through the
heater core. When the heater mode is acti-
vated, a flap door opens to expose the heater
box to the passenger compartment. A fan
switch on the control head activates the
blower motor, which forces air through the
core, heating the air.

Air conditioning system

The air conditioning system consists of
a condenser mounted in front of the radiator,
an evaporator mounted adjacent to the
heater core, a compressor mounted on the
engine, a filter-drier which contains a high
pressure relief valve and the plumbing con-
necting all of the above components.

A blower fan forces the warmer air of the

passenger compartment through the evapo-
rator core (sort of a radiator-in-reverse),
transferring the heat from the air to the refrig-
erant. The liquid refrigerant boils off into low
pressure vapor, taking the heat with it when it
leaves the evaporator.

2 Antifreeze - general information

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, if consumed, can
be fatal to children and pets, so wipe up
garage floor and drip pan coolant spills imme-
diately. Keep antifreeze containers covered
and repair leaks in your cooling system as
soon as they are noticed.

The cooling system should be filled with
a water/ethylene glycol based antifreeze
solution, which will prevent freezing down to
at least -20 degrees F, or lower if local cli-
mate requires it. It also provides protection
against corrosion and increases the coolant
boiling point.

The cooling system should be drained,
flushed and refilled at the specified intervals
(see Chapter 1). Old or contaminated
antifreeze solutions are likely to cause dam-
age and encourage the formation of corro-
sion and scale in the system. Use distilled
water with the antifreeze.

Before adding antifreeze, check all hose
connections, because antifreeze tends to
search out and leak through very minute
openings. Engines don't normally consume
coolant, so if the level goes down, find the
cause and correct it.

The exact mixture of antifreeze-to-water
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
antifreeze. Consult the mixture ratio chart on
the antifreeze container before adding

coolant. Hydrometers are available at most.
auto parts stores to test the coolant. Use

antifreeze which meets the vehicle manufac-
turer's specifications.

3 Thermostat - check and
replacement

Warning: Do not remove the radiator cap,
drain the coolant or replace the thermostat
until the engine has cooled completely.

Check

1 Before assuming the thermostat is to
blame for a cooling system problem, check
the coolant level, drivebelt tension (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.

3.8 To remove the thermostat housing
cover, remove these two bolts (arrows)

3  If the engine runs hot, use your hand to

check the temperature of the upper 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. If the upper radiator hose is hot, it

means that the coolant is flowing and the
thermostat is open. Consult the Trou-
bleshooting Section at the front of this man-
ual for cooling system diagnosis. Caution:
Don’t drive the vehicle without a thermostat.
The computer may stay in open loop and
emissions and fuel economy will suffer.

4 Further testing of the thermostat can be

accomplished by removing the thermostat
and suspending it in a container of water.
Heat the water while observing the thermo-
stat (do not allow the thermostat to contact
the sides of the container during heating). If
the thermostat does not fully open as the
water boils, it is defective.

Replacement

Caution: Some models are equipped with an.
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.
Refer to illustrations 3.8 and 3.13

5 Disconnect the battery cable from the
negative terminal of the battery. i
6 Drain the cooling system (see Chap-
ter 1). If the coolant is relatively new or in
good condition, save it and reuse it.

7 Follow the upper radiator hose to the'
engine to locate the thermostat housing.

8 Loosen the hose clamp (see illus
tion), then detach the hose from the fitting. If
it's stuck, grasp it near the end with a pair of
large adjustable pliers and twist it to break
the seal, then pull it off. If the hose is old
deteriorated, cut it off and install a new on

9 Inspect the condition of the oute

face of the thermostat cover inlet that

with the hose. If it’s corroded or pitted;
replace the thermostat housing cover.

10 Remove the thermostat housing co

. bolts (see illustration 3.8) and then remo

the cover. If the cover is stuck, tap it witha

3




'to
tor
is,
re-
om
no-
it
the
ou-
1an-
jon:
stat.
and

»

n be
istat
ater.
o=
itact

). If
s the

th an
roce-
ttery,

Chapter 3 Cooling, heating and air conditior_ling systems

%l l B ok
3.13 Make sure that the thermostat is

installed like this, with the spring facing
in, toward the cylinder head

4.4a Radiator cooling fan electrical
connector (arrow)

- soft-face hammer to jar it loose. Be prepared
- for some coolant to spill as the gasket seal is
~ broken.
. 11 Note how the thermostat is installed
(which end is facing out) and then remove it.
' 12 Stuff a rag into the thermostat housing,
- and then remove all traces of old gasket
l!f.l'a_leria[ and sealant from the housing and
cover with a gasket scraper. Remove the rag
* ffom the thermostat housing and then clean
1he gasket mating surfaces with lacquer thin-
acetone.
nstall the new thermostat in the hous-
: Make sure that the correct end faces out
ihe spring end is normally directed into the
ne - and that the bleed hole is at the top
illustration).
Apply a thin, uniform layer of RTV
nt to both sides of the new gasket and
it on the housing.
Install the cover and bolts. Tighten the
to the torque listed in this chapter’'s
cations.
Reattach the hose to the fitting and
the hose clamp securely.
Refill the cooling system (Chapter 1).
Start the engine and allow it to reach
al operating temperature, then check for
s and proper thermostat operation (as
ribed in Steps 2 through 4).

4.2 The drain cock valve (arrow) is
located at the lower right rear
corner of the radiator

bt

4.4b Condenser cooling fan electrical
connector (lower arrow) (vehicles with air
conditioning); don’t forget to disconnect
the reservoir hose (upper arrow) from the
radiator filler neck

4 Radiator - removal and
installation

Warning: Wait until the engine is completely
cool before beginning this procedure.

Removal

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.
Refer to illustrations 4.2, 4.3, 4.4a, 4.4b, 4.5a,
4.5b, 4.8 and 4.9

1 Disconnect the cable from the negative
terminal of the battery.

2  Drain the cooling system (see Chap-
ter 1). The drain cock valve (see illustration)
is located at the lower right rear corner of the
radiator. If the coolant is relatively new or in
good condition, save it and reuse it.

3  Remove the air duct (see illustration). .
4  Disconnect the electrical connector
from the radiator cooling fan (see illustra-
tion). On vehicles with air conditioning, dis-
connect the condenser cooling fan connector
(see illustration).

4.3 To detach the air duct, remove
these bolts (arrows)

4.5a To disconnect the upper radiator
hose from the radiator, loosen this hose
clamp (arrow) and pull off the hose

4.5b To disconnect the lower radiator
hose from the radiator, loosen this hose
clamp (left arrow) and pull off the hose; to
" disconnect the fluid cooler lines (vehicles
with an automatic transaxle) from the
radiator, loosen these hose clamps (right
arrows) and pull off the hoses

5 Loosen the hose clamps and then
detach the upper and lower hoses (see illus-
trations) from the radiator. If they're stuck,
grasp each hose near the end with adjustable
pliers, twist it to break the seal, and then pull
it off. Be careful not to distort the radiator fit-
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4.8 To detach the radiator from the crossmember,

remove these mounting bolts (arrows)

tings! If the hoses are old or deteriorated, cut
them off and install new ones. Disconnect the
reservoir hose from the radiator filler neck
(see illustration 4.4b).

6  If the vehicle is equipped with an auto-
matic transaxle, place a drain pan under the
fittings and disconnect the fluid cooler lines
from the bottom of the radiator (see illustra-
tion 4.5b).

7  Plug all open lines and fittings.

8  Remove the radiator mounting bolts and
brackets (see illustration).

9  Carefully lift out the radiator and cooling
fan(s) as a single assembly (see illustration).
Don't spill coolant on the vehicle or scratch
the paint.

10 Separate the cooling fan(s) from the
radiator (see Section 5).

11 Inspect the radiator for leaks and dam-
age. If it needs repair, have a radiator shop or
dealer service department perform the work
as special techniques are required.

12 Remove bugs and dirt from the radiator
with compressed air and a soft brush. Don't
bend the cooling fins as this is done.

Installation

13 Installation is the reverse of the removal
procedure.

14 After installation, fill the cooling system
with the proper mixture of antifreeze and
water. Refer to Chapter 1 if necessary.

15 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.

16 If you're working on an automatic
transaxle equipped vehicle, check the
transaxle fluid level and add fluid as needed.

5 Cooling fans - check and
replacement

Check

1 The circuit for the radiator cooling motor
is controlled by the radiator fan relay, which
in turn is controlled by the PCM. The PCM
monitors engine temperature through the
Engine Coolant Temperature (ECT) sensor.
When the ECT sensor indicates that the
engine is overheating, the PCM energizes the
radiator fan relay, which turns on the circuit
for the radiator fan motor,

2 The circuit for the condenser cooling fan
motor is controlled by the condenser fan

5.8 To separate the
fan/shroud assembly
from the radiator,
remove these
bolts (arrows)

4.9 Carefully remove the radiator and cooling fan(s)
as a single assembly

_ dealer service department.

relay, which is connected to the circuit for the
A/C control relay. When the air conditioning
system is turned on, the A/C control relay
turns on the circuit that engages the com-
pressor clutch, which activates the air condi-
tioning system. When the A/C control relay is
turned on, it also turns on the condenser fan
relay, which turns on the circuit for the con-
denser fan motor.

3  First, check the fuses (see Chapter 12),
If the fuses are okay, check the relays. All
three relays - radiator fan relay, condenser
fan relay and A/C control relay) are located
inside the engine compartment fuse/relay
box (see Chapter 12).

4 To test either fan motor, unplug the
motor connector (see illustration 4.4a) and
use fused jumper wires to connect the fan
directly to the battery. If the fan does not
operate, replace the motor. .

5  If the fuse, relay and motor are okay, but
the fan doesn't come on when the engine is
hot, the problem is in the cooling fan motor
circuit, or in the PCM itself. To troubleshoot
the fan motor circuit, refer to the Wiring Dia-
grams at the end of Chapter 12.

6 If the fuse, relay, motor and fan motor
circuit are good, have the PCM checked bya

5.9 Remove the clip (arrow) with a small
screwdriver and then detach the fan blade
assembly from the motor shaft
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5.10 To detach the fan motor from the
shroud, remove these screws (arrows)

'Repfacement

Refer to illustrations 5.8, 5.9 and 5.10

7 Remove the radiator and cooling fans as
asingle assembly (see Section 4).
8 Remove the bolts and separate the
fan/shroud assembly from the radiator (see
illustration).
‘9  Remove the clip and detach the fan
‘blade assembly from the motor shaft (see
 illustration).

10 Remove the screws and detach the fan
motor from the shroud (see illustration).

‘11 Installation is the reverse of removal.

6 Coolant temperature sending
" unit - check and replacement

 Refer to illustration 6.1

‘Warning: The engine must be completely
' cool before removing the sending unit.

1 The coolant temperature sending unit
[see illustration) is threaded into the thermo-
“stat housing at the front left corner of the

S

o« [ 3

6.1 The coolant temperature sending unit (arrow) is threaded

into the thermostat housing just ahead of the coolant
temperature sensor (an information sensor for

the PCM - don’t confuse the two)

cylinder head. Note: Don't confuse the
coolant temperature sending unit with the
Engine Coolant Temperature (ECT) sensor,
which is also located on the thermostat hous-
ing. The coolant temperature sending unit is
located in front of (ahead of) the ECT sensor.
Also, the coolant temperature sending unit
electrical connection is a single spade-type
terminal; the ECT sensor has a two-terminal
electrical connector.

Check

2 If the coolant temperature gauge is
inoperative, check the fuses first (Chapter
12). If the temperature gauge indicates a high
operating temperature after the engine has
warmed up, see the Troubleshooting Section
in the front of the manual.

3  If the temperature gauge indicates HOT
shortly after the engine is started cold, dis-
connect the wire at the coolant temperature
sending unit. If the gauge reading drops,
replace the sending unit. If the reading
remains high, the wire to the gauge might be
shorted to ground, or the gauge might be
defective.

4 [f the coolant temperature gauge fails to
indicate anything after the engine has been
fully warmed up (about 10 minutes), and if the
fuse is okay, shut off the engine, disconnect
the wire from the sending unit and, using a
jumper wire, connect it to a clean ground on
the engine. Turn on the ignition without start-
ing the engine. If the gauge now indicates
HOT, replace the sending unit.

5 If the gauge still doesn’t indicate any-
thing, either the circuit is open, or the gauge
is defective (see Chapter 12).

6  Start the engine and warm it up. Stop
the engine and turn the ignition switch to the
OFF position.

7 Unplug the wire from the coolant tem-
perature sending unit and then connect the
leads of an ohmmeter between the sending
unit terminal and a good ground on the

7.2 To detach the coolant reservoir, remove these
three bolts (arrows)

engine.

8 Compare your measurement with the
sending unit resistance listed in this Chap-
ter's Specifications. If the ohmmeter indi-
cates a different figure, then the sending unit
is defective. Replace it. Note: A sending unit
which has been causing the temperature
gauge to indicate a COLD condition regard-
less of how long the engine has been running,
has an open circuit. A sender which has been
causing the temperature gauge to indicate a
HOT condition all the time has a short circuit.

Replacement

9 With the engine completely cool,
remove the cap from the radiator to release
any pressure, then replace the cap. This
reduces coolant loss during sending unit
replacement.

10 Disconnect the wiring harness frem the
sending unit.

11 Prepare the new sending unit for instal-
lation by applying thread sealant or Teflon,
tape to the threads.

12 Unscrew the sending unit from the
engine and quickly install the new one to pre-
vent coolant loss.

13 Tighten the sending unit securely and
connect the wiring harness.

14 Refill the cooling system and run the
engine. Check for leaks and proper tempera-
ture gauge operation at the instrument panel.

7 Coolant reservoir - removal and
installation

Refer to illustration 7.2

1 Remove the cap from the coolant reser-
voir and remove the overflow hose.

2 Remove the coolant reservoir retaining
bolts (see illustration) and lift out the coolant
reservoir,

3 Installation is the reverse of removal.

‘;_

N
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8.4 The water pump weep hole (arrow) is
located on the underside of the pump

8 Water pump - check

Refer to illustrations 8.4

1 A failure in the water pump can cause
serious engine damage due to overheating.

2  There are three ways to check the oper-
ation of the water pump while it's installed on
the engine. If the pump is defective, it should
be replaced with a new or rebuilt unit.

3  With the engine running at normal oper-
ating temperature, squeeze the upper radia-
tor hose. If the water pump is working cor-
rectly, a pressure surge should be felt as the
hose is released. Warning: Keep your hands
away from the fan blades!

4  The water pump is equipped with a
weep or vent hole (see illustration). If a fail-
ure occurs in the pump seal, coolant will leak
from the hole. In most cases you'll need a
flashlight to find the hole on the water pump
from underneath to check for leaks.

5 If the water pump shaft bearings fail,
they often emit a howling sound at the front
of the engine while it’s running. (Don't con-
fuse the sound of pump bearing failure with
the squealing sound of drivebelt slippage.)
Try to rock the water pump pulley up and
down. If you can move it up and down, the
shaft and/or the bearings are excessively
worn.

9 Water pump - removal and
installation

Refer to illustrations 9.4, 9.6a, 9.6b, 9.7a,
9.7band 9.12

Warning: Wait until the engine is completely
cool before beginning this procedure.
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1  Disconnect the cable from the negative
terminal of the battery.

2 Drain the cooling system (see Chap-
ter 1). If the coolant is relatively new or in
good condition, save it and reuse it.

3 Remove the accessory drivebelt (see

9.4 Using a chain wrench or a strap
wrench, immobilize the water pump
pulley, loosen and remove the pulley
bolts and then remove the pulley

Chapter 1).

4  Loosen the water pump pulley bolts
(see illustration). Remove the water pump
pulley bolts and then remove the pulley.

5 Remove the alternator (see Chapter 5).

6 Note the position of the alternator
bracket on the water pump; it must be
installed in the same position when installing
the water pump. Remove the alternator
bracket bolts (they're also water pump bolts)
and then remove the other four bolts-from the
water pump (see illustrations).

7  Loosen the hose clamp and then dis-
connect the water pump coolant inlet pipe
connection hose. Detach the coolant inlet
pipe from the block (see illustration) and
then disconnect the coolant inlet pipe from
the water pump mounting boss (see illustra-
tion). Remove and discard the old O-ring.
(This step is not necessary to remove the
water pump, but it's a good idea to remove
the inlet pipe, inspect its condition and
replace the O-ring anytime you replace the
pump.)

8 Clean the bolt threads and the threaded
holes in the engine to remove corrosion and
sealant.

9 Compare the new pump to the old one
to make sure they're identical.

9.7a Loosen the hose clamp (A), pull off
the coolant hose, remove the coolant inlet

pipe bracket bolt (B), detach the coolant
inlet pipe from the block. ..

9.6a Note the position of the alternator
bracket on the water pump and then
remove the two bracket bolts (arrows)
(these are also water pump bolts), remove
the other upper pump bolt (arrow). ..

9.6b ...and then remove the three lower
water pump mounting bolts (arrows)

10 Remove all traces of old gasket material |
from the engine with a gasket scraper.

11 Clean the engine and water pump mat-
ing surfaces with lacquer thinner or acetone.
12 Affix the new gasket to the gasket mat-
ing surface of the pump with Gasgacinch,
(see illustration), or a similar gasket adhe-
sive.

13 Carefully attach the pump and gasketto

R e i

i

9.7b ... pull the coolant inlet pipe to the
rear to detach it from the water pump
" mounting boss and then remove and
discard the old O-ring (arrow)
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the engine and thread the bolts into the holes

finger tight.

14 Reposition the alternator bracket and
then install the rest of the water pump mount-
ing boits. Tighten the water pump mounting
bolts to the torque listed in this chapter's
specifications in 1/4-turn increments. Over-
tightening them might distort the pump.

15 Install a new O-ring in the groove at the
front end of the coolant inlet pipe and lubri-
cate the O-ring with coolant. Insert the
coolant inlet pipe into the water pump
mounting boss and then secure it to the
block with the retaining bolt. Tighten the bolt
securely. Reconnect the connection hose to
the coolant inlet pipe. Tighten the hose clamp
securely.

16 Install the alternator (see Chapter 5).

17 Install the water pump pulley and tighten
the bolts securely.

18 Install the accessory drivebelt (see
Chapter 1).

19 Tighten the water pump pulley bolts to
the torque listed in this Chapter's Specifica-
tions.

20 Refill the cooling system and check the
drivebelt tepsion (Chapter 1).

21 Reconnect the negative battery cable.
22 Start the engine and check for leaks.

10 Heater blower motor - circuit
check and component
replacement

Check

1 If the blower motor does not operate at
any speed, disconnect the electrical connec-
tor to the blower motor (see “Component
replacement” below) and connect a test light
between the two terminals of the harness
side of the blower motor connector. Tumn the
ignition switch to ON and put the blower
switch in the HIGH position. The test light
should glow brightly, indicating that the
blower motor power and ground circuits are
okay. Plug in the electrical connector to the
blower motor. If the blower motor does not
‘operate when connected, replace the blower
‘motor.

2 If the test light did not come on in Step
1, refer to the wiring diagrams at the end of
‘Chapter 12 and determine which terminais in
the blower motor harness connector are the

9.12 Place the gasket in position on the
water pump (use a little gasket adhesive
to ensure that the gasket doesn't fall off
or get pinched or kinked when
you install the pump)

power terminal (connected to the fuse box)
and the ground terminal (grounded through
the blower resistor and/or switch). Connect
the test light to a good chassis ground, turn
the ignition switch On, place the blower
switch in the High position and probe the
power terminal. If the test light still doesn’t
come on, check the fuse and the blower relay
(both are located inside the engine compart-
ment fuse box) and inspect the blower motor
wiring (see the wiring diagrams at the end of
Chapter 12). If the test light did come on in
Step 1, power is available to the blower
motor; use an chmmeter or self-powered
continuity tester to check for continuity to
ground at the ground terminal. If the ground
circuit is open, check the circuit for continuity
from the blower motor, through the blower
switch to the chassis ground point.

Blower motor resistor
(1996 through 2000 models)
Refer to illustration 10.3
3  If the blower motor operates at one or
more speeds, but not at all speeds, discon-
nect the electrical connector from the blower
resistor and measure the continuity between
the indicated resistor terminals (see illustra-
tion).
a) Between terminals 1 and 3 - 0.4 ohms
b) Between terminals 2 and 3 - 1 ohm
¢) Between terminals 3 and 4 - 2.565 to
2.835 ohms

If the resistance is incorrect between any of
the indicated terminals, replace the blower
motor resistor. If the resistor is okay, but the
fan motor is not functioning correctly, remove
the air conditioning and heater control
assembly from the dash (see Section 17) and
check for continuity between the appropriate
blower switch terminals while placing the
switch in each speed position (see wiring dia-
grams at the end of Chapter 12). Check for
continuity in each individual wire from the
blower resistor to the blower switch. Also
check for continuity to chassis ground at the
blower switch harness connector ground wire
(usually a black wire). Trace the ground wire
to the ground point on the chassis and repair
the ground, if necessary.

Blower relay, high relay and power
transistor (2001 models)

Refer to illustrations 10.4a and 10.4b

4  If the blower motor operates at one or
more speeds, but not at all speeds, discon-
nect the electrical connectors from the
blower relay, and from the high relay, and
then measure the continuity between the
indicated terminals (see illustration):

Blower relay resistance

a) With the air conditioning system turned
to ON, there should be continuity
between terminals 1 and 2.

b) With battery voltage applied to terminals
1 and 2, there should be continuity
between terminals 3 and 4.

High relay resistance

a) With the air conditioning system turned
to ON, there should be continuity
between terminals 1 and 4.

b) With battery voltage applied to terminals
1 and 4, there should be continuity
between terminals 2 and 3.

If the resistance of either of the relays is
incorrect, replace that relay.

Power transistor voltage

If both of the relays are okay, check the
power transistor. Using a couple of T-pins,
backprobe terminals 1 and 2 of the power
transistor electrical connector (see illustra-
tion), and then hook up a voltmeter to the
backprobe pins. Start the engine, turn on the
heater blower motor and check the voltage at
each switch position.

43010-3-10.3 HAYNES

10.3 Blower motor resistor electrical
connector terminal guide (1996
through 2000 models)

A
. e

43010-10.4A HAYNES!

10.4a Blower relay-and high relay
electrical connector terminal
guide (2001 models)

=1

1

3 2

3010-3-10.48 HAYNES)

10.4b Power transistor electrical
connector terminal guide
(2001 models)
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10.5 To detach the blower resistor from
the underside of the lower blower case,
simply unplug the electrical connector
and then remove the two retaining screws
{arrows) (1996 through 2000 model shown,

later similar)
Fan speed Voltage
First speed 3.8 volts
Second speed 5.8 volts
Third speed 6.7 volts
Fourth speed 8.1 volts
Fifth speed 9.5 volts
Sixth speed 10.6 volts
Seventh speed 13.5 volts

If all three components are okay, but the
fan motor is not functioning correctly, remove
the air conditioning and heater control
assembly from the dash (see Section 17) and
check for continuity between the appropriate
blower switch terminals while putting the
switch in each speed position (see wiring dia-
grams at the end of Chapter 12). Check for
continuity in each individual wire from the
blower switch to the blower relays and the
power transistor. Also check for continuity to
chassis ground at the blower switch harness
connector ground wire (usually a black wire).
Trace the ground wire to the ground point on
the chassis and repair the ground, if neces-
sary.

10.7 Unplug the
blower motor
electrical connector
(A), remove the three

B motor assembly
L retaining screws (B)
y and then pull down the
motor assembly and
remove the motor
cooling tube (C) (1996
through 2000 model
shown, later similar)

Component replacement
1996 through 2000 models

Blower motor resistor
Refer to illustration 10.5
5  The blower resistor (see illustration) is

* located on the underside of the lower blower

case. To replace it, simply unplug the electrical
connector and then remove the two retaining
screws. Installation is the reverse of removal.

Heater blower motor

Refer to illustrations 10.7, 10.10 and 10.71

6 Unplug the blower resistor electrical
connector (see illustration 10.5).

7  Unplug the blower motor electrical con-
nector (see illustration).

8 Remove the three motor assembly
retaining screws (see illustration 10.7) and
then remove the motor assembly.

9 After pulling down the motor assembly,
detach and remove the motor cooling tube
(see illustration 10.7), which directs air from
the blower wheel to the motor.

10 Remove the two motor cover retaining
screws (see illustration) and then remove
the cover from the motor assembly.

11 Remove the fan retaining clip (see illus-
tration) and detach the fan from the motor
shaft.

12 |Installation is the reverse of removal.

10.10 To separate the motor cover from
the motor assembly, remove these two
screws (arrows) (1996 through
2000 model shown, later similar)

10.11 To separate the fan from the motor
shaft, remove this retaining clip (arrow)
{1996 through 2000 model
shown, later similar)

2001 models

Blower relay

13 The blower relay is located on the
underside of the blower lower case. To
replace it, simply unplug the electrical con-
nector and then remove the relay bracket
screw. Installation is the reverse of removal.

High relay

14 The high relay is located on the under-
side of the blower lower case. To replace it,
simply unplug the electrical connector and
then remove the relay bracket screw. Installa-
tion is the reverse of removal.

Power transistor

15 The power transistor is located on the
underside of the lower blower case. To
replace it, simply unplug the electrical con-
nector and then remove the two retaining
screws. Installation is the reverse of removal.

Heater blower motor

16 The blower motor replacement proce-
dure for 2001 models is similar to the earlier
procedure for 1996 through 2000 models.
Refer to Steps 6 through 12 above.

11 Heater core - removal and
installation

Warning 1: These models are equipped with
a Supplemental Restraint System (SRS),
more commonly known as airbags. Disable'
the airbag system before working in the vicin-
ity of airbag system components to avoid the
possibility of accidental deployment of the
airbag, which could result in personal injury
{see Chapter 12).

Warning 2: 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. Air condi-
tioning refrigerant must be correctly dis-
charged into an EPA-approved recov-
ery/recycling unit at a dealer service depart-
ment or an automotive air conditioning repair
facility. Always wear eye protection when dis-
connecting air conditioning system fittings.
Warning 3: Wait until the engine is com-
pletely cool before beginning this procedure.
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Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-

dure that requires disconnecting the battery,

make sure you have the activation code.

Note: The removal and repair of the heater
and related components is an involved proce-
dure. Read the following Section thoroughly
before beginning this procedure. Allow plenty
of time to complete the operation. During dis-
assembly, make notes on the routing of all
wiring and cables, and the locations of all
components, to ensure correct reassembly.

Removal

Refer to illustrations 11.4, 11.7, 11.9, 11.11,
11.13, 11.14, 11.15a, 11.15b, 11.17, 11.18a,
11.18band 11.19

1 [f the vehicle is equipped with air condi-

tioning, have the refrigerant discharged and
recovered by a dealer service department or
an automotive air conditioning shop.

2 Disconnect the cable from the negative

terminal of the battery.

3 Set the heater control to ‘HOT" and then
drain the cooling system (see Chapter 1).

4  Working on the engine compartment
side of the firewall, mark the heater hoses to
ensure correct installation, loosen the hose
clamps and then disconnect the heater hoses
from the heater core tubes (see illustration).
Plug the hoses to prevent dirt from entering
the cooling system. You'll also see a vacuum
line connected to a vacuum pipe at the fire-
wall, right below the larger of the two heater
hoses. Disconnect this line and plug it to pre-

vent dirt and moisture from entering the line.

5 If the vehicle is equipped with air condi-
tioning, disconnect the refrigerant lines from

the evaporator connection tubes (see Section

16). Plug these lines to prevent dirt and mois-

‘ture from entering the air conditioning sys-

tem.

6 Remove the air conditioning and heater

11.4 To detach the heater hoses (upper
arrows) from the heater core tubes,
loosen the hose clamps and then pull
off the hoses; also disconnect the
vacuum line (lower arrow)

control assembly (see Section 17) and the
radio (see Chapter 12). Remove the instru-
ment panel assembly (see Chapter 11).

i Disconnect the vacuum line from the
door motor in front of the blower assembly
(see illustration). Note the routing of this line
between the door motor and the heater unit.
When reassembling the under-dash heater
and air conditioning components, it must be
routed exactly the same way.

8  If the vehicle is equipped with air condi-
tioning, remove the evaporator assembly (see
Section 16).

9 If the vehicle is equipped with cruise
control, Electronic Time and Alarm Control
(ETAC) and/or keyless entry systems, unplug
the electrical connectors from the cruise con-
trol module, the ETAC module and/or the
keyless entry module (see illustration).

10 Remove the bolts that attach the cruise

i

modules (1), then unbolt them (2) from each side of the brackets
and carefully remove them

ectronic

11.7 Note the routing of the vacuum line
between the heater unit and the door
motor and then disconnect it from the

door motor (arrow); when reassembling

the under-dash heater and air
conditioning components, the vacuum line
must be routed just like this

control and the ETAC/keyless entry module
brackets to the left vertical member of the
center fascia panel support bracket (see
illustration 11.9).

11 Remove the screws that attach the air
conditioning and heater control assembly
bracket to the left vertical member of the cen-
ter fascia panel support bracket (see illustra-
tion).

12 Remove the bolts that attach the right
vertical member of the center fascia panel
support bracket to the vehicle (see illustra-
tion 11.9) and then remove the right vertical
member and the three horizontal support
brackets as a single assembly.

13 Peel back the carpeting on the right side
and then remove the bolts that attach the
crossbar support bar to the vehicle (see

N

L) e

11.11 Remove the screws (1) that attach the air conditioning and
heater control assembly bracket to the left vertical member of the
center fascia panel support bracket, remove the bolts (2) that

attach the right vertical member of the center fascia panel support
bracket to the vehicle and then remove the right vertical member
and the three horizontal support brackets as a single assembly
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11.13 Peel back the carpeting on the right
side, remove the bolts (arrows) that attach
the crossbar support bar to the vehicle

th ar and re it. Il out th
and then remove the support bar 0 [oal_gnd ysiove Iiidust pull ol tha

ducts through the surrounding foam - it's not
necessary to remove the foam.)

illustration) and then remove the support 15 Remove the mounting nut and bolt (see

bar. illustration) from the right side of the heater
unit and remove the mounting nut from the
upper left side (see illustration).

16 Remove the heater assembly from the
vehicle.

14  Peel back the carpeting on the left side.
Detach the rear floor vent ducts (see illustra-
tion) from the rear floor vents and from the
heater assembly and then pull each duct to

11.14 Detach the rear
floor vent duct (A) from
the rear floor vent (B)
and from the heater
assembly (C) and then
pull the duct to the
rear and remove it;
then peel back the
carpeting on the left
side and remove the
right rear floor vent
duct (it’s not
necessary to remove
the surrounding foam -
just pull out the ducts
through the foam)

17 Disconnect the plastic vacuum hose
from the metal vacuum line on the left side of
the heater case (see illustration).

18 Disengage the heater core cover retain-
ing clips from the heater case and then
remove the heater core cover (see illustra-
tions).

19  Pull the heater core out of the case (see
illustration).

.,

11.15b ... remove the mounting nut
(arrow) from the upper left side and
then remove the heater assembly
from the vehicle.

11.15a To detach the heater assembly

from the vehicle, remove the mounting

nut (A) and bolt (B) from the right
side of the heater case. ..

11.18b ... and then remove the heater
core cover

11.18a Disengage the heater core cover
retaining clips (arrows). ..

11.17 Disconnect this plastic vacuum
hose (arrow) from the metal vacuum line
on the left side of the heater case

11.19 Pull the heater core out of the case

N e T
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1211 R-134a refrigerant and recharge
kits are available from auto parts
stores; follow the instructions
that come with the kit

Installation
Installation is the reverse of removal. As
\you reassemble the heater unit:

& Make sure that the air control doors
operate correctly. If any of the doors
bind, correct the problem before
installing the heater unit into the vehicle.
" b) Make sure that all wiring, cables and
vacuum lines are routed as noted during
disassembly.
¢) Make sure that the air ducting is securely
. reconnected.
21 Fill the cooling system with the correct
type and amount of coolant (see Chapter 1).
On models equipped with air conditioning,
‘have the system evacuated and recharged.:

12 Air conditioning system - check
. and maintenance

" Wamning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning
refrigerant must be correctly discharged into
an EPA-approved recovery/recycling unit at a
dealer service department or an automotive
air conditioning repair facility. Always wear
gye protection when disconnecting air condi-
tioning system fittings. _

Caution: Two different types of air condition-
ing refrigerant are used on the models cov-

\ ered by this manual. 1993 and earlier models
\use R-12 refrigerant, while 1994 and later
models use the non-ozone-depleting R-134a
' refrigerant. The R-134a refrigerant and its

lubricating oil are not compatible with the R-

12 system and under no circumstances

should the two different types of refrigerant or

lubricating oil be intermixed. The system

‘charging fittings are different so that acciden-

~ lal connection of the unlike system charging

~ hoses cannot be made.

~ Note: Because of Federal regulations pro-
‘posed by the Environmental Protection

| Agency, R-12 refrigerant is no longer avail-

able to the home mechanic. Models with R-
12 systems should be serviced at a by a deal-
ership or other correctly equipped repair
facility.

1 The following maintenance checks
should be performed on a regular basis to
ensure that the air conditioner continues to
operate at peak efficiency.

a) Check the compressor drivebelt. If it's
worn or deteriorated, replace it (see
Chapter 1).

b) Check the drivebelt tension and, if nec-
essary, adjust it (see Chapter 1).

c) 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.

2 It's a good idea to operate the system
for about 10 minutes at least once a month,
particularly during the winter. Long term non-
use can cause hardening, and subsequent
failure, of the seals.

3 Because of the complexity of the air
conditioning system and the special equip-
ment necessary to service it, in-depth trou-
bleshooting and repairs are not included in
this manual. However, simple checks and
component replacement procedures are pro-
vided in this Chapter.

4  The most common cause of poor cool-
ing is simply a low system refrigerant charge.
If a noticeable drop in cool air output occurs,
one of the following quick checks will help
you determine if the refrigerant level is low.

5  Warm the engine up to normal operating
temperature.

6 Place the air conditioning temperature
selector at the coldest setting and put the
blower at the highest setting. Open the doors
(to make sure the air conditioning system
doesn’t cycle off as soon as it cools the pas-
senger compartment).

7  After the system reaches operating tem-
perature, feel the two pipes connected to the
evaporator at the firewall. The pipe (thinner
tubing) leading from the condenser outlet to
the evaporator should be warm, and the
evaporator outlet line (the thicker tubing that
leads back to the compressor) should be
cold. If the two pipes are the same tempera-
ture (or close to the same temperature), the
system charge is low.

8 If the system is equipped with a sight
glass (on top of the receiver-drier), check for
the presence of air bubbles in the refrigerant.
If the refrigerant passing through the sight
glass looks foamy, the system charge is low.
9  Further inspection or testing of the sys-
tem is beyond the scope of the home
mechanic and should be left to a profes-
sional. i

Adding refrigerant

Refer to illustration 12.11

Caution: Make sure any refrigerant, refriger-
ant oil or replacement component your pur-
chase is designated as compatible with envi-
ronmentally-friendly R-134a systems.

10 1993 and earlier models use R-12 refrig-
erant. Because of federal restrictions on the
sale of R-12 refrigerant, it isn't practical for
refrigerant to be added by the home
mechanic. When the system needs recharg-
ing, take the vehicle to a dealer service
department or professional air conditioning
shop for evacuation, leak testing and
recharging. On 1994 and later models using
R-134a refrigerant, make sure any refrigerant,
oil or replacement component is designated
for R-134a systems.

11 Buy an R-134a automotive charging kit
at an auto parts store (see illustration). A
charging kit includes a 12-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 refrigerant may not be
sufficient to bring the system charge up to
the proper level, it's a good idea to buy an
additional can. Warning: Never add more
than two cans of refrigerant to the system.

12 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 to fit only on the low side of
the system.

13 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. p

14 Remove the dust cap from the low-side
charging valve and then attach the quick-
connect fitting on the kit hose.

15 Warm up the engine and turn on the air
conditioning. Keep the charging kit hose
away from the fan and other moving parts.
Note: The charging process requires the
compressor to be running. If the clutch cycles
off, you can put the air conditioning switch on
High and leave the car doors open to keep
the clutch on and compressor working.

16 Turn the valve handle on the kit until the
stem pierces the can, then back the handle
out to release the refrigerant. You should be
able to hear the rush of gas. Add refrigerant
to the low side of the system, keeping the
can upright at all times, but shaking it occa-
sionally. Allow stabilization time between
each addition. Note: The charging process
will go faster if you wrap the can with a hot-
water-soaked shop rag to keep the can from
freezing up.

17 If you have an accurate thermometer,
you can place it in the center air conditioning
duct inside the vehicle and keep track of the
output air temperature. A charged system
that is working correctly should cool down to
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13.2 To detach the upper radiator grille, remove these
four screws (arrows)

approximately 40-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 30-40 degrees F cooler than
the ambient air. y

18 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.

19 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.

13 Air conditioning receiver-drier -
removal and installation

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. Air condi-
tioning refrigerant must be correctly dis-
charged into an EPA-approved
recovery/recycling unit at a dealer service
department or an automotive air conditioning
repair facifity. Always wear eye protection
when disconnecting air conditioning system
fittings.

Removal

Refer to illustrations 13.2, 13.3, 13.4a and
13.4b

1  Before you can remove the receiver-
drier, which is a reservoir and a filter/dehu-
midifier for the refrigerant, you must have the
system discharged and recovered by a dealer
service department or an automotive air con-
ditioning shop.

2  The receiver-drier is located at the right
(passenger side) of the condenser. To access
it, remove the upper radiator grille (see illus-
tration).

3  Unplug the electrical connector from the
dual-pressure switch (see illustration).

4  Disconnect the two refrigerant lines
from the receiver-drier and then disconnect

13.4a To disconnect the two refrigerant
lines from the receiver-drier, remove
these nuts (upper arrows); to disconnect
the line in the foreground from the
condenser, remove the bolt (lower arrow);
to remove the receiver-drier assembly,
remove this bolt (center arrow) from the
mounting bracket

the refrigerant lines from the condenser and
from the fitting at the right end of the con-
denser (see illustrations). Remove both lines
and then immediately cap the open fittings to
keep out dirt and moisture.

5 Remove the bolt from the receiver-drier
mounting bracket (see illustration 13.4a)
and then lift it out of the engine compartment.

Installation

6 Install new O-rings (if equipped) on the
refrigerant line fittings and lubricate them
with clean refrigerant oil.

7 Installation is the reverse of removal.

8 If a new receiver-drier is installed, add
the correct amount and type of refrigerant oil
to the system (see this Chapter's Specifica-
tions).

9 Have the system evacuated, recharged
and leak tested.

(%l BT

13.3 Unplug the electrical connector (arrow) from the dual-

pressure switch

a . :
13.4b To disconnect the other line from
the condenser, remove this nut (arrow)

14 Air conditioning compressor -
removal and installation

Warning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning.
refrigerant must be correctly discharged into
an EPA-approved recovery/recycling unitata
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

Removal

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Refer to illustrations 14.4 and 14.5

1 Have the system discharged and recov-
ered by a dealer service department or by an.
automotive air conditioning shop.

2  Disconnect the cable from the negative
terminal of the battery.

3  Set the parking brake and block the rear
tires. Raise the front of the vehicle and sup-
port it securely on jackstands.
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tensioner bolt (B)

156 To disconnect the refrigerant lines
from the junction at the condenser,
remove these nuts (right arrows); to
detach the right side of the condenser
from the vehicle, remove the right
‘mounting bolt (upper arrow) and the two
liquid line junction bracket nuts (center
and lower arrows)

4 From underneath the vehicle, loosen the
Jlocknut on the tensioner (see illustration) and
then turn the tensioner counterclockwise to
loosen the belt tension. Remove the compres-
drivebelt (see Chapter 1, if necessary).
Disconnect the electrical connector from
.compressor clutch (see illustration).
Detach the refrigerant lines from the
mpressor (see illustration 14.5) and
Immediately cap the open fittings to prevent
the entry of dirt and moisture.
1 Remove the compressor mounting bolts
ge illustration 14.5) and then remove the
gompressor from the engine compartment.
Note the location and thickness of any shims
or spacers and reinstall them in the same
location. Note: Keep the compressor level
during handling and storage. If the compres-
50r has seized, or if you find metal particles in
Ihe refrigerant oil, the system must be flushed
out by an air conditioning specialist and the
wcelver-drier must be replaced.

14.4 From underneath the vehicle, remove the tension from the
drivebelt by loosening the locknut (A) and then backing off the

14.5 Disconnect

the compressor clutch electrical connector (1),
remove the bolts (2) that connect the suction and discharge lines

N .

N *\ .'_ :

and then remove the three compressor mounting bolts (3)

Installation
8 If you are installing a new compressor,

refer to the compressor manufacturer's .

instructions for adding refrigerant oil to the
system.

9  Prior to installation, turn the center of
the clutch six times to disperse any oil that
has collected in the head.

10 Install the compressor in the reverse
order of removal. Install new fitting O-rings.
11 Have the system evacuated, recharged
and leak tested.

15 Air conditioning condenser -
removal and installation

Warning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning
refrigerant must be correctly discharged into

an EPA-approved recovery/recycling unit at a -

dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

Removal

Refer to illustrations 15.6 and 15.7

1 Have the system discharged and recov-
ered by a dealer service department or by an
automotive air conditioning shop.

2  Remove the air intake duct assembly
(see Chapter 4).

3 Remove the radiator upper mounting
bolts and brackets (see Section 4).

4  Remove the upper grille (see illustra-
tion 13.2).

5 Remove the receiver-drier, both liquid
lines and the receiver-drier mounting bracket
(see Section 13).

6  Disconnect the refrigerant lines from the
junction block at the condenser (see illustra-
tion). Besides the two liquid line nuts shown
in the accompanying illustration, there's a
third nut on the underside of the junction that
must be removed (see illustration 13.4b).
Immediately cap the open fittings to prevent

the entry of dirt and moisture.

7 Remove the left condenser mounting
bolt (see illustration), remove the right
mounting bolt and the two liquid line bracket
nuts (see illustration 15.6) and then lift the
condenser out of the vehicle. Store the con-
denser upright to prevent oil loss.

Installation
Refer to illustration 15.8
8 If you're going to reuse the old con-

15.7 To detach the left side of the
condenser from the vehicle, remove
this mounting bolt (arrow)

- 3

15.8 Straighten and clean bent condenser
fins with a fin comb (available at most
auto parts stores)
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denser, straighten any bent condenser fins
with a fin comb (see illustration) and then
blow out the debris with compressed air.
Caution: Use a face shield and goggles when
using compressed air to clean the condenser.

16.3 To disconnect the air conditioning

lines from the evaporator inlet and outlet

pipes, remove these two nuts (arrows)
(right nut not visible in this photo)

16.5 To remove the glove box support bracket,
remove these bolis (arrows)

x 'l‘h' o M ‘ & .... :

16.7 To detach the evaporator case, remove these
three mounting bolts (arrows)

9 |Installation is the reverse of removal.

10 If a new condenser was installed, add
the correct amount and type of refrigerant oil
to the system (see this Chapter’s Specifica-
tions).

11 Have the system evacuated, recharged,
and leak tested.

16 Air conditioning evaporator -
removal and installation

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 conditioning
refrigerant should be correctly discharged
into an approved recovery/recycling unit-by a
dealer or an automotive air conditioning
repair facility. Always wear eye protection
when disconnecting air conditioning system
fittings.

Removal

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-

I =

16.8 Remove the evaporator unit from the vehicle

dure that requires disconnecting the battery,
make sure you have the activation code.

Refer to illustrations 16.3, 16.5, 16.6, 16.7,
16.8, 16.9, 16.10a, 16.10b, 16.171 and 16.12
1 Have the system discharged and recov-
ered by a dealer service department or by an
automotive air conditioning shop.

2  Disconnect the negative battery cable.
3  Working from the engine compartment
side of the firewall, disconnect the air condi-
tioning lines from the evaporator inlet and
outlet pipes (see illustration). Cap the open
fittings after disassembly to prevent the entry
of air or dirt.

4 Inside the vehicle, remove the dash (see
Chapter 11).

5 Remove the glove box support bracket
(see illustration).

6 Disconnect the thermostatic switch
electrical connector (see illustration) and
then disconnect the vacuum line between the
door motor and the heater unit (see illustra-
tion11.7).

7 Remove the upper and lower evaporator
case mounting bolts (see illustration).

8 Remove the evaporator unit from the

16.6 Unplug the electrical connector (right arrow) from the
thermostatic switch, disconnect the vacuum line from the
door motor (see illustration 11.7) and then detach the
vacuum line (left arrow) from the evaporator case

»
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vehicle (see illustration).

9 Remove the sponge pad (see illustra-
tion) which insulates the evaporator inlet and
outlet pipes.

10 Cut the foam that lines the openings on
both sides of the evaporator case (see illus-
tration). Unclip the upper and lower evapora-
tor cases (see illustration) and then separate
the upper case from the lower case.

11 Detach the thermostatic switch from the
evaporator case and detach the thermistor
mounting clip from the evaporator unit, and
then remove the thermostatic switch and the
thermistor as a single assembly (see illustra-
tion).

12 Remove the evaporator unit from the
lower case and then remove the expansion
valve assembly from the evaporator (see
illustration).

18 |If the evaporator core needs to be
cleaned, wash it with soapy water and a soft

brush or blow it off with (low-pressure) com-
pressed air. Warning: Be sure to wear eye
protection when using compressed air.
Inspect the evaporator core and fittings for
cracks or any other damage. Replace the
evaporator if it's damaged in any way.

Installation

14 Evaporator installation is the reverse of
removal. Replace any O-rings with ones that
are specifically for the type of refrigerant in
your system and lubricate them with refriger-
ant oil prior to installation. Warning: Do not
apply compressor oil to the fitting nuts.
Tighten the evaporator cooling unit inlet and
outlet fittings securely.

15 Have the system evacuated, recharged
and leak tested. If a new evaporator was
installed, add the correct amount and type of
refrigerant oil to the system (see this Chap-
ter's Specifications).

16.10a Foam insulates the two openings (to the heater case and
the blower case, respectively) on the left and right sides of the
evaporator case; neatly cut this foam where it crosses
the split line between the case halves

16.9 Remove the sponge pad which

insulates the evaporator inlet
and outlet pipes

16.10b There are seven clips (some of the clips not visible in this
photo are in illustration 16.9) on the evaporator;
pry them off with a screwdriver

16.11 Detach the thermostatic switch from the evaporator case
and detach the thermistor mounting clip from the evaporator
unit, and then remove the thermostatic switch and the

thermistor as a single assembly

16.12 After removing the evaporator from the lower case, remove
the expansion valve retaining bolts (arrows) and then separate
the expansion valve assembly from the evaporator
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17.1 To disconnect the temperature control cable from the
temperature door shaft arm, simply disengage it from this pin
(lower left arrow) and then unclip (pull off) the cable retaining clip
(upper right arrow) from the upper edge of the retaining clip
bracket and disengage the cable from the clip and bracket

17 Air conditioning and heater
control assembly - removal,
installation and cable adjustment

Removal and installation

Refer to illustrations 17.1 and 17.3

f| Disconnect the lower end of the temper-
ature control cable from the heater (see illus-
tration).

2 Remove the center instrument panel
bezel (see Chapter 11).

3 Remove the switch assembly for the
hazard flasher, cruise control and rear win-
dow defogger switch (see illustration).

4  Remove the air conditioning and-heater
control assembly mounting screws (see
illustration 17.2).

5 Carefully remove the air conditioning
and heater control assembly from the center
instrument panel bezel.

6 Installation is the reverse of removal.
When you’re done, be sure to adjust the tem-
perature control cable as follows.

17.3 Remove the five screws (arrows) that attach the switch
assembly for the hazard flasher, cruise control and rear window
defogger to the center instrument panel bezel and then remove

the four screws (arrows) that attach the air conditioning and

heater control assembly to the bezel

Temperature control cable
adjustment

7 Slide the temperature control lever to
COLD.

8 Turn the temperature-door-shaft arm
(the white plastic arm) all the way to the left
(counterclockwise) and then.reconnect the
end of the temperature control cable to the
pin on the arm (see illustration 17.1).

9  Pull the cable sheath to the right (away
from the temperature door-shaft arm) to take
up any slack in the cable and then snap the
cable clamp back into place.
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Fuel and exhaust systems
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ifications

Fuel system pressure
1986 through 2000

Pressure regulator vacuum line connected
. Pressure regulator vacuum line disconnected...
i R I S

pressure line-to-fuel filter retaining bolt.......
| pressure line-to-fuel tank retaining bolt....

37 psi (255 kPa)
44.37 psi (300 kPa)
49.8 psi (350 kPa)
16 ohms

Ft-lbs (unless otherwise indicated) Nm

1810 25
221029

36 to 52 in-lbs

pressure regu!ator SCIEWS st
| BelE-

...... . 84t0132in-Ibs

132 to 180 in-lbs

ropen flames or bare light bulbs near the
‘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

25 to 35
30 to 40
4t06

10to 15
15to0 20

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 safety glasses and have a
Class B type fire extinguisher on hand.

All models covered by this manual are
equipped with a Multiport Fuel Injection (MFI)
system (see illustration). The MFI system
uses timed impulses to sequentially inject the
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1 . Air cleaner assembly -
2 Airintake duct

3  Throttle body

fuel directly into the intake ports of each
cylinder. The MF| system consists of an in-
tank electric fuel pump, a fuel filter, a fuel
pressure regulator, a fuel rail, four fuel injec-
tors and the fuel lines connecting all these
components. The injectors are controlled by
the Powertrain Control Module (PCM). The
PCM monitors various engine parameters
and delivers the exact amount of fuel, in the
correct sequence, into the intake ports. This
Chapter covers the air and fuel delivery com-
ponents of the system. Refer to Chapter 6 for
information regarding the engine manage-
ment system and emission control systems.
Access to the electric in-tank fuel pump
is provided through an access hole under the
rear seat cushion. The fuel level sending unit
is an integral component of the fuel pump
assembly and can be separated from the fuel

A A '\ . \
T PNERSL
2.1 Pull up the seat cushion
with this strap

1.1 Fuel injection components

5  Fuel injectors

pump only after the pump has been removed
from the fuel tank.

The exhaust system consists of an
exhaust manifold, a pair of catalytic convert-
ers, an exhaust pipe and a muffler. Each of
these components is replaceable. For further
information regarding the catalytic convert-
ers, refer to Chapter 6.

2 Fuel pressure relief procedure

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.
Refer to illustrations 2.1, 2.2 and 2.3

1 Remove the rear seat cushion (see

2.2 To remove the fuel pump access
cover, break loose the sealant
with a suitable prying tool

Air intake plenum and intake manifold (one-piece)

illustration).

2 Remove the fuel pump access cover
(see illustration).

3 Disconnect the fuel pump electrical con-
nector (see illustration).

4  Start the engine and wait for it to stall.
After it stalls, turn the ignition switch to the
OFF position. Any residual fuel pressure in
the fuel system is now relieved.

5  Before performing work on the fuel sys-
tem, disconnect the cable from the negative
terminal of the battery.

6  To restore fuel pressure, simply plug in
the fuel pump electrical connector and then
start the engine. There will be a slightly-
longer-than-usual delay as the system builds
up pressure, and then the engine will start.
Fuel pressure is now restored.

2.3 To deactivate the fuel pump,
disconnect the fuel pump electrical
connector (arrow)

-
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3.3a The fuel pump check connector
(arrow) is located at the rear of the
engine compartment, behind and
below the air intake plenum

3 Fuel pump/fuel pressure - check

Warning: See the Warning in Section 1.

- Preliminary check
Refer to illustrations 3.3a and 3.3b

1 If'you suspect insufficient fuel delivery
check the following items first:

8 Check the battery and make sure it's
fully charged (see Chapter 5).

b} Check the fuel pump fuse.

¢) Check the fuel filter for restriction.

d) Inspect all fuel lines to ensure that the
problem is not simply a leak in a line.

2 Place the transmission in Park (auto-
- matic) or neutral (manual) and apply the park-
" ing brake. Have an assistant cycle the ignition
~ key On and Off several times (or attempt to
start the engine, if the engine does not start)
while you listen for the sound of the fuel pump
‘Operating inside the fuel tank. Remove the rear
seat cushion and the fuel pump access cover
[see Section 2) and then listen to, or feel the
of, the fuel pump module. You should hear
“Whirring” sound, indicating that the fuel
pis operating. If the fuel pump is operat-
proceed to the pressure check.

If there is no sound from the pump, dis-
- connect the fuel pump check connector (see

3.3b ...to use the fuel pump check
connector, remove the plug and connect a

jumper cable from the battery or some
other suitable 12-volt source

illustration). Using a jumper cable, hook up
the battery to the check connector (see illus-
tration) and power up the fuel pump. The
pump should operate. If it doesn’t, check the
fuel pump circuit, referring to Chapter 12 and
the wiring diagrams. Check the related fuses,
the fuel pump relay and the related wiring to
ensure power is reaching the fuel pump con-
nector. Check the ground circuit for continuity.
4  If the power and ground circuits are
good and the fuel pump does not operate,
remove the fuel pump (see Section 5) and
check for open circuits in the fuel pump mod-
ule wiring and connectors. If the wiring and
connectors are good, replace the fuel pump.

Pressure check

Refer to illustrations 3.9, 3.12a, 3.12b, 3.16,
3.17and 3.18

5 Relieve the system fuel pressure (see
Section 2).

6  Disconnect the negative battery cable.
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

7 Reconnect the fuel pump connector
(that you disconnected to relieve system fuel
pressure). -

2000 and earlier models
8  Locate the fuel filter, which is located in

3.12a To connect your fuel pressure
gauge to the fuel filter, fabricate your
own adapter setup ...

1 Adapter hose and hose clamps

2  Short section of 5/16-inch (8 mm)
diameter pipe with flange (to prevent
O-rings from sliding up pipe) at one
end (doesn’t have to be bent, like
this piece)

3  Two O-rings that fit snugly over end
of pipe, up against pipe flange

4  Fabricate a hold-down flange from a

*  plece of scrap
Use the stock fuel line-to-fuel filter
flange hold-down bolt

&)1

3.9 Remove the cable tie (lower arrow) that
attaches the fuel pressure line to the fuel
return line, put a shop rag around the fuel
line retaining bolt on top of the fuel filter

and then remove the bolt (upper arrow) and

disconnect the fuel line from the filter

the left rear corner of the engine compart-
ment, below the master cylinder.

9  Remove the cable tie (see illustration)
that attaches the fuel pressure line to the fuel
return line.

10 Unplug the brake fluid level sensor elec-
trical connector from the master cylinder (see
Chapter 9).

11 Put a shop rag around the fuel line
retaining bolt on top of the fuel filter (see
illustration 3.9), and then remove the bolt
and disconnect the fuel line from the filter.

12 Connect a fuel pressure gauge to the &
fuel filter in place of the fuel line (see illustra-
tions).

2001 and later models

13 Using the proper adapters (available at
most auto parts stores) connect the fuel pres-
sure gauge to the fuel rail.

All models

14 Reconnect the negative battery cable.
Start the engine and make sure that there are
no leaks at the fuel pressure gauge connec-
tion. If there are, turn off the engine immedi-
ately and tighten the fittings.

15 Measure the fuel pressure and compare
this measurement to the fuel pressure listed
in this Chapter’s Specifications.

3.12b ... and then use it to connect a fuel
pressure gauge to the fuel filter
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16 Disconnect the vacuum line from the
fuel pressure regulator (see illustration).
Measure the fuel pressure again and com-
pare your measurement to the fuel pressure
listed in this Chapter's Specifications. Note:
This step only applies to 2000 and earlier
models. On later models the fuel pressure
regulator is incorporated into the fuel pump
assembly.

17 Ii the fuel pressure is incorrect in Step 15
or 16, use the following chart to diagnose the
problem (see illustration).

18 Stop the engine and note the indicated
fuel pressure gauge reading. Fuel pressure
should hold for about five minutes. If the
gauge reading goes down more quickly, note
the rate at which it drops and then use the
following chart to diagnose the problem (see
illustration).

19 Relieve system fuel pressure (see Sec-

tion 2).
20 Disconnect the fuel pressure gauge.

21 Replace the O-ring at the end of the fuel
high-pressure line, reconnect the fuel line to
the fuel filter and tighten the retaining bolt to

3.16 Disconnect the vacuum
line from the fuel pressure
regulator - the fuel pressure
should immediately increase
(2000 and earlier models only)

the torque listed in this Chapter's Specifica-
tions.

22 Reconnect the fuel pump connector and
the negative battery cable, start the engine
and check for leaks.

Fuel pressure status

Likely cause

Solution

Fuel pressure too low

Clogged fuel filter

Replace the fuel filter (see Chapter 1).

Fuel pressure too low

Fuel leak on return side of
system, caused by poor seating
of fuel pressure regulator
diaphragm

(2000 and earlier models only)

Replace the fuel pressure regulator (see
Section 14).

Fuel pressure too low

Low fuel pump discharge
pressure

Check the in-tank fuel hose for an
obstruction. If fuel hose is okay, replace
the fuel pump (see Section 5).

Fuel pressure too high

Sticking fuel-pressure regulator

Replace the fuel pressure regulator (see
Section 14).

Fuel pressure too high

Blocked or bent fuel return hose
or pipe
(2000 and earlier models only)

Blow out the obstruction in the hose or
pipe with compressed air, or replace the
hose or pipe (see Section 4).

No difference in fuel

pressure with pressure
regulator vacuum line
connected or disconnected
(2000 and earlier models only)

Blocked or damaged vacuum line
or port on fuel pressure regulator

Blow out the obstruction in the vacuum
line or port, or replace the vacuum line
or pressure regulator.

No difference in fuel

pressure with pressure
regulator vacuum line
connected or disconnected
(2000 and earlier models only)

Stuck fuel pressure regulator
diaphragm, or diaphragm not
seating correctly

Replace the fuel pressure regulator (see
Section 14).

3.17 Fuel pressure troubleshooting chart - engine running

Fuel pressure status

Likely cause

Solution

Fuel pressure drops slowly after

Leaking injector(s)

Replace the injector(s) (see

engine is stopped Section 15).
Fuel pressure drops immediately | Defective check valve in fuel Replace the fuel pump (see
after engine is stopped pump Section 5).

3.18 Fuel pressure troubleshooting chart - bleed-down after engine has been turned off
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4 Fuel lines and fittings - repair and
replacement

4.2 The metal fuel pressure and return lines connecting the fuel
tank to the fuel injection system are routed underneath the
vehicle and are secured to the pan by small, flexible retainers
{arrows) that can be bent open to disengage the lines and then

closed again when you're done

~ Refer to illustration 4.2
‘Waming: See the Warning in Section 1.
1 Always relieve the fuel pressure before
servicing fuel lines or fittings (see Section 2).
‘2 Special metal fuel supply and (on 2000
“and earlier models) return lines extend from
.~ thie fuel tank to the engine cormipartment. The
~ fuel lines are secured to the underbody with
retainers that can be straightened out to dis-
gngage the lines, and then bent back into
their normal configuration to secure the lines
{see illustration). Rubber hose is used in a
few places on the return side of the system.
. The metal fuel lines are virtually impervious to
everything except the occasional rock that's
flung up into the undercarriage with enough
force to dent, or even puncture, a line. Rub-
ber hoses are far more susceptible to deterio-
ration, and should be inspected periodically -
anytime that the vehicle is raised for service,
forexample. (Of course, anytime you smell
' gasoline, you should inspect the fuel lines
‘and the fuel tank IMMEDIATELY.)
3 Ifyou find contamination in the system
or in the fuel filter during disassembly, dis-
nect the lines and blow them out. And
the “sock” (the fuel strainer) on the
pump pick-up for damage and deteriora-

Don't route fuel lines or hoses within
rinches of any part of the exhaust system
within ten inches of the catalytic converter.
gl line must never be allowed to chafe
"against the engine, body or frame. A mini-

um of 1/4-inch clearance must be main-
tained around a fuel line.
Because fuel lines used on fuel-injected
licles are under high pressure, all fittings
be tightly connected and in good condi-

In the event of fuel line damage, we

strongly urge you to replace the damaged
lines with factory replacement parts. Other
lines might not be designed to withstand the
high operating pressure of this system.

7 . When replacing a fuel line, remove all
fasteners attaching the fuel line to the vehicle
body and route the new line exactly as origi-
nally installed.

8  When replacing rubber hose, always use
hose specifically designed for high-pressure
fuel injection systems, and replace the hose
clamp with a new one.

5.3 Unplug the fuel pump/fuel sending unit electrical connector
(1), remove the fuel high pressure line flange bolt (2), loosen the
fuel return hose clamp (3) and then disconnect both the line

5 Fuel pump - removal and
installation

Refer to illustrations 5.3, 5.5 and 5.6
Warning: See the Warning in Section 1.
Caution: Some models are equipped with an

‘5.5 To detach the fuel pump/fuel sending
unit assembly from the fuel tank, remove
these screws (arrows) from the fuel
pump mounting flange

s

and the hose

anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1 Relieve the fuel system pressure (see
Section 2).

2  Disconnect the negative battery cable.

3 Disconnect the electrical connector
from the fuel pump/fuel sending unit (see
illustration).

4  Disconnect the high pressure hose and
the fuel return hose from the fuel pump (see
illustration 5.3).

5 Remove the fuel pump mounting flange
screws (see illustration).

6 Lift the fuel pump and the fuel level
sending unit as a single assembly from the
tank (see illustration).

7 If you're replacing either the fuel pump
or the fuel level sending unit, separate the
two units (see Section 6).

8 |Installation is the reverse of removal.

5.6 Remove the fuel pump/fuel sending
unit assembly from the fuel tank

|
|
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6 Fuel level sending unit - check
and replacement

Warning: See the Warning in Section 1.

Check

Refer to illustrations 6.2a and 6.2b

1 Remove the fuel pump/fuel level send-
ing unit assembly (see Section 5).

2  Connect the probes of an ohmmeter to
the fuel level sending unit terminals of the fuel
pump module electrical connector (see illus-
trations).

3  Position the float in the down (empty)
position and note the reading on the ohmme-
ter.

4 Move the float up to the full position
while watching the chmmeter.

5 If the fuel level sending unit resistance
does not change smoothly as the float moves
from EMPTY to FULL, replace the fuel level
sending unit.

Replacement
Refer to illustrations 6.7a through 6.7e
6 Remove the fuel pump/fuel level send-

A
112(3
6

415

43010-06.02A HAYNES

6.2a Fuel pump/fuel level sending unit
electrical connector terminal guide
(1996 through 2000 models)

Ground for fuel level sending unit
Thermistor voltage signal to low fuel
level warning indicator light

Fuel pump voltage supply (from fuel
pump relay)

Not used

Ground for fuel pump and for
thermistor (for low fuel level waming
indicator light )

6  Fuel level sending unit voltage signal
to fuel gauge on instrument cluster

L4, 8- (] NN~

O5|14(13|2|1[0

010-4-6.2b HAYNES]

6.2b Fuel pump/fuel level sending unit
electrical connector terminal guide
(2001 models)

1 Ground for fuel level sending unit and
for thermistor (for low fuel level
warning indicator light)

2 -« Thermistor voltage signal to low fuel
level warning indicator light

3  Fuel level sending unit voltage signal
to fuel gauge on instrument ciuster

4  Ground for fuel pump

5  Fuel pump voltage supply (from fuel
pump relay)

6.7a To separate the fuel pump and the fuel level sending unit,

disconnect the electrical connector. ..

6.7c ...remove the rubber isolator...

_ I;l
F

6.7d ... remove the sock support. ..

6.7e ...and remove the sock retainer
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7.7 Loosen the hose clamps (arrows),
then disconnect the fuel filler neck hose
and the vapor hose from the fuel tank

ing unit (see Section 5), if you haven't already
done so.
7  Separate the fuel level sending unit from
the fuel pump (see illustrations). Reassem-
- bly is the reverse of disassembly.
8 |Installation is the reverse of removal.

'I? Fuel tank - removal and
installation

Refer to illustrations 7.7 and 7.9
\'lamlng See the Warning in Section 1.

cautlon' Some models are equipped with an
nti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1 Relieve the fuel system pressure (see
‘Section 2). Remove the fuel tank filler cap to
eve fuel tank pressure.

2 Disconnect the cable from the negative
terminal of the battery.

'3 Unplug the electrical connector from the
’ s{pump/fuel sending unit (see illustra-

7.9 Remove the fuel tank strap
bolts (arrows)

4  Disconnect the fuel high pressure hose
and the return hose from the fuel pump (see
illustration 5.3).

5 Use a siphoning kit (available at most
auto parts stores) to siphon the fuel into an
approved gasoline container.

6 Raise the vehicle and support it securely
on jackstands.

7 Loosen the hose clamps (see illustra-
tion) and then disconnect the fuel filler neck
hose and the vapor hoses from the fuel tank.
Clearly label the two smaller hoses to ensure
correct reassembly. Be sure to plug the
hoses to prevent leakage and contamination
of the fuel system.

8  Support the fuel tank with a floor jack.
Place a wood block between the jack head
and the fuel tank to protect the tank.

9 Remove the fuel tank strap bolts (see
illustration).

10 Swing the fuel tank retaining straps
down until they are out of the way.

11 Lower the tank enough to disconnect
any remaining hoses or connectors.

12 Remove the tank from the vehicle.

13 Installation is the reverse of removal.

0 detach the air cleaner housing from the inner fender panel,
remove these bolts (arrows)

8 Fuel tank cleaning and repair -
general information

1  The fuel tank is not repairable. If it
becomes damaged, it must be replaced.

2  Cleaning the fuel tank (due to fuel con-
tamination) should be performed by a profes-
sional with the proper training to carry out
this critical and potentially dangerous work.
Even after cleaning and flushing, explosive
fumes may remain inside the fuel tank.

3  If the 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 a garage where a gas-type appliance
is located.

9 Air cleaner assembly - removal
and installation

Refer to illustration 9.2

1 Unclamp the air intake tube from the air
cleaner cover, remove the air cleaner cover
and remove the air filter element (see Chap-
ter 1). Note: Always inspect the condition of
the filter element when you remove it

Replace the element if necessary.

2  Remove the bolts (see |llustratlon] that
attach the air cleaner housing to the inner
fender panel.

3  Remove the air cleaner housing fromthe =
engine compartment.

4 Installation is the reverse of removal.

10 Accelerator cable - removal and
installation

Removal

Refer to illustrations 10.1, 10.2, 10.3, 10.4
and 10.5

1 Detach the accelerator cable from the
three cable clips (see illustration).

10.1 Detach the accelerator cable from these three clips (arrows)
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bracket the same way)

2  Loosen the accelerator cable adjusting
nut (see illustration), then disengage the
cable from the cable bracket.

3 Disengage the accelerator cable from
the throttle lever (see illustration).

4  Detach the accelerator cable from the
firewall (see illustration).

5§  Working inside the vehicle, disengage
the accelerator cable from the accelerator
pedal (see illustration). :
6  From outside the vehicle, pull the accel-
erator cable through the firewall.

Installation

7 Installation is the reverse of removal.
Make sure that there are no kinks or sharp
bends in the cable.
8  After installing the cable, adjust free
play, as follows:
a) Verify that the throttle cable has no slack
in it.
b) If the cable is slack, adjust it as follows:
c) Turn the adjusting nut counterclockwise
until the throttle lever is free.

10.2 Hold the accelerator cable locknut with a back-up wrench,
loosen the cable adjusting nut, then disengage the cable from the
cable bracket (disengage the cruise control cable from the cable

d) Remove any sharp bends from the
accelerator cable.

e) Loosen the locknut and turn the throttle
cable adjusting nut clockwise to the point
at which the throttle lever just begins to
move, then back off the adjusting nut one
turn and tighten the locknut securely.

10.4 To detach the accelerator cable from the ﬁréwall. remove
these two cable flange bolts (arrows)

11 Fuel injection system - general
information

The fuel injection system consists of the
air intake system, the fuel delivery system,
the engine management system and the
emission control systems. The engine man-
agement system uses a computer, known as
the Powertrain Control Module (PCM), and an
array of information sensors (coolant temper-
ature sensor, throttle position sensor, mass
airflow sensor, oxygen sensor, etc.) to deter-
mine the correct air/fuel ratio under all oper-
ating conditions. The emission control sys-

&

10.3 To disconnect the accelerator cable from the throttle lever,
open the throttle linkage enough to remove tension on the cable
and then, using needle nose pliers, disengage the plug on the end
of the cable from its groove in the throttle cam (disengage the
cruise control cable from the cam the same way)

pedal, disengage the cable plug (arrow) from its groove
in top of the accelerator pedal

tems monitor and reduce emissions - hydro-
carbons, carbon monoxide, oxides of nitro-
gen, etc. - produced by normal combustion,

The fuel injection system, the engine
control system and the emission control sys-
tems are highly integrated. For information on |
the engine management system and the
emission control systems, refer to Chapter 6.

Air intake system

The air intake system consists of the air |
cleaner housing, the air filter element, the air
intake duct, the throttle body, the air intake
plenum and the intake manifold runners (the
plenum and the manifold runners are a one- |
piece design). Il

Engine management system
and emission control systems

The engine management and emission
control systems are described in detail in-
Chapter 6.
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Fuel delivery system

The fuel delivery system consists of the
fueltank, the in-tank fuel pump, the fuel pres-
‘sure regulator, the fuel rail, the fuel injectors
‘and the hoses and lines connecting all of
these components.

The fuel pump is an electric type located
inthe fuel tank. Fuel is drawn through a “sock”
(inlet screen) into the pump. From the pump,
fuel is pumped under pressure through the

fuel filter and then into the fuel rail before being
“discharged into the intake ports by the fuel
Injectors. The fuel pressure regulator maintains
& constant fuel pressure to the injectors. On
- 1896 through 2000 models, the pressure regu-
lator is mounted on the fuel rail. On these
models, excess fuel is released through the
fuel pressure regulator and then through a
return hose back to the fuel tank. On 2001
models, the pressure regulator is an integral
part of the fuel pump assembly in the tank, so
' there is no return hose on these models.
~ Theinjectors are solenoid-actuated, pin-
lle-type units consisting of a solenoid,
nger, needle valve and housing. When
gurrent is applied to the solenoid coil, the
needle valve raises and pressurized fuel
rays out the nozzle. The quantity of fuel
ed by each injector each time it opens is
ined by the length of time the valve is
open (the length of time during which current
issupplied to the solenoid coils).
The fuel pump control relay is located
the relay panel at the left end of the dash,
ve the passenger compartment fuse
panel, The fuel pump relay connects battery
ltage to the fuel pump. The PCM controls
fuel pump relay. If the PCM senses there
NO signal from the engine speed sensor
with the engine not running or cranking),
{he PCM will de-energize the relay.

Fuel injection system - check

to illustrations 12.7, 12.8 and 12.9
te: The following procedure is based on

12.7 Use a stethoscope to determine whether the injectors are
- working correctly; they should make a steady clicking sound that 1
rises and falls with engine speed changes

the assumption that the fuel pressure is ade-
quate (see Section 3).

1  Check all electrical connectors that are
related to the system. Check the ground wire
connections for tightness (see the wiring dia-
grams at the end of Chapter 12). Loose con-
nectors and poor grounds can cause many
problems that resemble more serious mal-
functions.

2 Check to see that the battery is fully
charged, as the control-unit and sensors
depend on an accurate supply voltage in
order to properly meter the fuel.

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 or
other residue build-up. If it's dirty, clean it
with carburetor cleaner spray, a toothbrush
and a 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,
indicating operation (see illustration). If you
don't have a stethoscope, place the tip of a
screwdriver against the injector and listen
through the handle. If you hear the injectors
operating, the electrical circuits are function-
ing, but the injectors may be dirty or fouled
from carbon deposits - commercial cleaning
products may help or they may require
replacement. If one or more injectors are not
operating, proceed with the injector check. |
8  Turn the ignition switch to OFF. Discon-
nect one of the injector connectors (see illus-
tration) and check for battery voltage at ter-
minal no. 1 on the harness side of the injector
connector with the ignition key turned to ON.

12.8 Fuel injector harness connector terminal guide

Injector (male) side of connector (terminal 1 on left)
2  Hamess (female) side of connector (terminal 1 on right)

12.9 Install a “noid” light (available at
most auto parts stores) into each injector
electrical connector and verify that it
blinks when the engine is cranking

If battery voltage is not present, check the
fuse, fuel pump relay and related wiring (see
Chapter 12).

9  |Install an injector test light (“noid” light)
into the disconnected injector electrical con-
nector (see illustration). Crank the engine
over. Confirm that the light flashes. This tests
the ECM control of the injectors. If the light
does not flash, have the ECM checked at a
dealer service department or other properly
equipped repair facility. Test each injector
connector, if necessary.

10 Disconnect the injector electrical con-
nectors and measure the resistance of each
injector (see illustration 12.8). Compare the
measurements with the resistance value
listed in this Chapter's Specifications.

11 The remainder of the engine control sys- -
tem checks can be found in Chapter 6.

13 Throttle body - removal and
installation -

Warning: Wait until the engine is completely
cool before beginning this procedure.
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Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Removal

Refer to illustrations 13.2, 13.3 and 13.5

1 Disconnect the cable from the negative
terminal of the battery.

2 Loosen the air intake duct hose clamps
(see illustration) and disconnect the air
intake duct from the throttle body.

3 Disconnect the electrical connectors
from the Throttle Position Sensor (TPS) and,
on models with an automatic transaxle, the
idle switch (see illustration). On 2001 mod-
els, unplug the electrical connector from the
Idle Speed Control (ISC) actuator (see Chap-
ter 6). If the throttle body is going to be
washed in solvent, remove the TPS, the idle
switch (automatics) and the ISC actuator
(2001 models).

4  Disconnect the accelerator cable from
the throttle lever (see Section 10). On models
with cruise control, also disconnect the
cruise control cable (the cruise control cable
is attached to the throttle linkage and to the
cable bracket exactly the same way as the
accelerator cable - see Section 10).

5 Remove the four throttle body retaining
nuts (see illustration) or bolts (2001 models).
6 Remove the throttle body from the air
intake plenum far enough to disconnect the
coolant hoses (see illustration 13.3) from the
underside of the throttle body. Be sure to
mark the hoses to ensure correct reassem-
bly. Plug the hoses to prevent coolant loss.

7  Remove the gasket and discard it (you
must use a new gasket when reinstalling the
throttle body.

Installation
8 Install the TPS and, on 2001 models, the

13.2 To remove the air intake duct, loosen the hose clamp
screws (1), disconnect the breather hose (2) and the IAC hose
(3),and then disconnect the duct from the throttle body and from

the MAF sensor and then set it aside

ISC actuator (see Chapter 6), if you removed
them. If the vehicle is an automatic, install the
idle switch, if you removed it.

9 Reconnect the coolant hoses to their
respective pipes on the underside of the
throttle body. Make sure that the hoses are
in good condition and that the hose clamps
are tight.

10 Ensure that the gasket mating surfaces
of the throttle body and the air intake plenum
are clean and dry, place the new gasket in
position, install the throttle body and then
tighten the retaining nuts or bolts to the
torque listed in this Chapter’s Specifications.
11 I the vehicle is an automatic, reconnect
the idle switch connector.

12 Reconnect the accelerator cable to the
throttle cam. On models with cruise control,
reconnect the cruise control cable.

13 Reconnect the electrical connectors to
the TPS and (on 2001 models) the ISC actua-
tor.

14 Reconnect the air intake duct and
tighten the hose clamp screws securely.

15 Adjust the accelerator cable (see Sec-

13.3 Before removing the throttle body, be sure to
; disconnect the following:

A Throttle Position Sensor (TPS)
B  Coolant hoses
C Idie switch (models with an automatic transaxie only)

tion 10).
16 Check the coolant level and refill as nec-
essary.

17 Reconnect the battery negative cable.

14 Fuel pressure regulator - removal
and installation

Refer to illustration 14.3
Warning: See the Warning in Section 1.

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Note: This procedure applies to 2000 and
earlier models only. The fuel pressure regula-
tor on 2001 and later models is integral with
the fuel pump assembly (see Section 5 for
replacement). !
1  Relieve the system fuel pressure (seg:
Section 2). Disconnect the cable from the
negative terminal of the battery.
2  Disconnect the vacuum hose from the

13.5 On 1996 through |
2000 models (shown),
remove the four
throttle body retaining
nuts (arrows) or, on
2001 models, the
throttle body
retaining bolts
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14.3 To disconnect the fuel return line from the fuel pressure

regulator, remove the banjo bolt (lower arrow) from the bottom
of the fuel pressure regulator; to detach the regulator from the
fuel rail, remove the two screws (upper arrows)

155 Remove the two bolts (upper arrows) that atta

~ pressure line flange to the fuel rail and disconnect the pressure

line from the fuel rail; loosen the hose clamp (lower arrow) and
disconnect the fuel return hose from the fuel return line

port on the regulator (see illustration 3.16).
3 Remove the banjo bolt (see illustration)
and disconnect the fuel return line from the
bottom of the fuel pressure regulator. Discard
e old sealing washers.

4 Remove the fuel pressure regulator
retaining screws (see illustration 14.3) and
remove the fuel pressure regulator from the
fuel rall. Discard the old gasket.

5 Installation is the reverse of removal. Be

| slre fo use a new o-ring and new sealing

Washers. Tighten the pressure regulator
to the torque listed in this Chapter's
ecifications.

Start the engine and check for leaks.

15 Fuel rail and injectors - removal
and installation

War ng: See the Warning in Section 1.
on: Some models are equipped with an
ti-theft radio. Before performing a proce-
that requires disconnecting the battery,
ure you have the activation code.

PN
ch the fuel

Removal

Refer to illustrations 15.4, 15.5, 15.7a, 15.7b,
15.8a, 15.8b and 15.8¢

1 Relieve the system fuel pressure (see
Section 2).

2  Disconnect the negative battery cable.
3 Disconnect the vacuum hose from the
fuel pressure regulator (see illustration 3.16).
4  Disconnect the main injector harness
electrical connector and the injector connec-
tors (see illustration). Detach the wiring har-
ness retainers from the fuel rail and set the
harness aside. Note: Apply a numbered tag
to each connector with the corresponding
cylinder number.

5 Remove the two bolts that attach the
fuel pressure line flange to the fuel rail (see
illustration) and disconnect the pressure line
from the fuel rail.

6  Loosen the hose clamp and disconnect
the fuel return hose from the fuel return line
(see illustration 15.5).

7 Clean any debris from around the injec-
tors. Remove the fuel rail mounting bolts (see
illustration). Gently rock the fuel rail and

15.4 To disconnect the fuel injector electrical connectors, release
the lock wire on each connector by pulling it out to its “released”
position (it will snap out and remain out until depressed)
and then unplug the connector

15.7a To detach the fuel rail from the intake manifold,
remove these mounting bolts (arrows)

=y

_'Lﬂ‘_él!é T

15.7b Be sure to remove and inspect the
fuel rail insulators (arrows); if they're
cracked or deteriorated, replace
them before installing the fuel rail

injectors to loosen the injectors. Remove the
fuel rail and fuel injectors as an assembly.
Remove the fuel rail insulators (see illustra-
tion). Inspect the insulators for cracks. If the
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15.8a Using a small screwdriver or a pair of needle nose pliers,

remove the retaining clip from each injector. ..

insulators are cracked or otherwise dam-
aged, replace them.

8 Remove the retaining clip and remove
the injector(s) from the fuel rail assembly (see
illustrations). Remove and discard the
O-rings and seals. Note: Whether you're
replacing an injector or a leaking O-ring, it's a
good idea to remove all the injectors from the
fuel rail and replace all the O-rings.

Installation

9  Coat the new O-rings with clean engine
oil and install them on the injectors, and then
insert each injector into its corresponding
bore in the fuel rail. Install the injector retain-
ing clips.

10 Install the fuel insulators, then install the
injector and fuel rail assembly on the intake
manifold. Fully seat the injectors, then tighten
the fuel rail mounting bolts to the torque
listed in this Chapter's Specifications.

11 Connect the fuel return hose to the fuel
return line. Make sure that the hose clamp is
very tight. If it isn’t, replace it.

12 Connect the fuel pressure line flange
bolts and tighten them securely.

13 Connect the electrical connectors to
each injector, referring to the numbered tags.
14 Connect the main injector harness con-
nector.

15 Connect the vacuum line to the fuel
pressure regulator.

16 Connect the negative battery cable.

17 Turn the ignition switch to ON, but don't
start the engine. When the ignition key is
turned to ON, it activates the fuel pump for
about two seconds, which builds up fuel pres-
sure in the fuel lines and the fuel rail. Repeat
this step two or three times and then check
the fuel pressure line, fuel return hose, the fuel
rail and the fuel injectors for fuel leakage.

16 Exhaust system - general
information

Refer to illustration 16.1
Warning: Inspection and repair of exhaust

pe]

15.8b ... then pull the injector out of the fuel rail assembly

.« il

system components should be done only
after enough time has elapsed after driving
the vehicle to allow the system components
to cool completely. Also, when working under
the vehicle, make sure it is securely sup-
ported on jackstands.

1 The exhaust system consists of the
exhaust manifold, the upstream and down-
stream catalytic converters, the muffler, the
tailpipe and all connecting pipes, brackets,
hangers and clamps. The exhaust system is:
attached to the body with mounting brackets
and rubber hangers (see illustration). If any
of these hangers deteriorate to the point at
which they tear apart under the weight of the
exhaust system, the exhaust system will sag,
allowing the pipes and/or the muffler to touch
other parts of the vehicle, usually the axle. If
you hear excessive noise and vibration being
transmitted through the vehicle body, espe-
cially under a load (accelerating up a steep
hill, for example), then one or more of the
rubber exhaust hangers may have broken. i

15.8c Remove the O-rings (arrows) from each injector
and replace them with new ones

16.1 Make sure that each exhaust system rubber hanger (arrow]
is in good shape; when one hanger rips apart from old age, the
others will soon follow because the weight of the exhaust
system imposes an extra load on the remaining hangers

— e B e el A
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Muffler and pipes
2 Conduct regular inspections of the
gxhaust system to keep it safe and quiet.
Look for any damaged or bent parts, open
s, holes, loose connections, excessive
corrosion or other defects which could allow
exhaust fumes to enter the vehicle. Also
check the catalytic converter when you
inspect the exhaust system. Deteriorated
aust system components should not be
ed; they should be replaced with new

If the exhaust system components are
emely corroded or rusted together, weld-
ing equipment will probably be required to
e them. The convenient way to accom-

16.5 The catalytic
converter hanger
bracket is supported
by this rubber
insulator (arrow);
because it's close to
high heat all the time,
this insulator is prone
to premature failure,
so inspect it regularly

plish 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
the exhaust pipes with a hacksaw at the sep-
aration point. If you do decide to tackle the
job at home, be sure to wear safety goggles
to protect your eyes from metal chips and
work gloves to protect your hands. .
4 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 to the exhaust sys-
ten component fasteners to make them
easier to remove.

¢) Use new gaskets, hangers and clamps
when installing exhaust system compo-
nents. -

d) Apply anti-seize compound to the
threads of all exhaust system fasteners
during 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.

Catalytic converter

Refer to illustration 16.5

Warning: The converter gets very hot during
operation. Make sure it has cooled down
before you touch it.

Note: See Chapter 6 for additional informa-

. tion on the catalytic converter.

5  Anytime the vehicle is raised for any sort
of service, be sure to inspect the rubber insu-
lator for the catalytic converter hanger (see
illustration). Because of its close proximity
to high temperatures, this insulator is more
prone than a typical exhaust hanger to dry
out, crack and tear. Periodically inspect the
heat shield for cracks, dents and loose or
missing fasteners.

6  Inspect the converter for cracks or other
damage.

7 If the catalytic converter requires
replacement, refer to Chapter 6.
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Chapter 5

Engine electrical systems

Contents

Altternator - removal and installation
cables - replacement.........ouccnuicranns
- check and replacement......

ry - emergency jump starting
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g system - check..
g system - general information and precautions
belt check, adjustment and replacement................ See Chapter 1
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Section
Ignition coil - replacement....... : i
Igntion sy stami= Check. i i i e rae et s i s et 6
Ignition system - general information and precautions.................. 5
Spark plug replacement ..........c.ccoeu....
Spark plug wire, distributor cap and

rotor check and replacement..........ccccccvveiiiiinnnieesnens

Starter motor and circuit - check :
Starter motor - removal and installation...............cccoveuen.. £ el b £

Starting system - general information and precautions

on coil resistance (approximate)

e e e O P AR e 2 e e
Secondary windings
kplug wire resistance (approximate)

Cylinder No. 4

orque specifications
digmator mounting bolts
er bolt
ef (adjustment) bolt
et motor mounting bolts ....................

12-volt, negative ground
12.5 to 14.7 volts

Distributorless electronic ignition
1-3-4-2

0.45 to 0.55 ohms
10.3 to 13.9 K-ohms

15.3 K-ohms
12.4 K-ohms
10.7 K-ohms
8.8 K-ohms

Ft-lbs (unless otherwise indicated) Nm

15to 18 20to 25
108 to 132 in-lbs 12to 15
20to 25 27 to 34
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1 General information

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 accessories (see
Chapter 12) such as the lights, the instru-
ments, etc.

Precautions

Always observe the following precau-
tions when working on the electrical system:

a) Be extremely careful when servicing
engine electrical components. They can
be easily damaged if you check, connect
or handle them incorrectly.

b) Never leave the ignition switch switched
on for long periods of time when the
engine is not running.

c) Never disconnect the battery cables
while the engineis 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 battery
cable from the battery before working on
the electrical system, but read the fol-
lowing battery disconnection procedure
first.

It's also a good idea to review the
safety-related. information regarding the
engine electrical systems located in the
“Safety first!" section at the front of this man-
ual, before beginning any operation included
in this Chapter.

Battery disconnection

Several systems on the vehicle require
battery power to be available at all times,
either to ensure their continued operation
(such as radio, alarm system, power door
locks, windows, etc.) or to maintain control
unit memories (such as that in the engine man-
agement system’s Powertrain Control Module

[PCMY]) which would be lost if the battery were
to be disconnected. Therefore, whenever the
battery is to be disconnected, first note the fol-
lowing to ensure that there are no unforeseen
consequences of this action:

a) Some models are equipped with an anti-

. theft radio. Before performing a proce-

dure that requires disconnecting the

battery, make sure you have the proper
activation code. )

b) The engine management system’s PCM
will lose the information stored in its
memory when the battery is discon-
nected (see Chapter 6).

c) On vehicles with power door locks, it is a
wise precaution to 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.

Devices known as “memory-savers” can
be used to avoid some of the above prob-
lems. Precise details vary according to the
device used. Typically, it is plugged into the
cigarette lighter and is connected by its own
wires to a spare battery; the vehicle's own
battery is then disconnected from the electri-
cal system, leaving the “memory-saver” to
pass sufficient current to maintain audio unit
security codes and PCM memory values, and
also to run permanently live circuits such as
the clock and radio memory, all the while iso-
lating the battery in the event of a short-cir-
cuit occurring while work is carried out.
Warning 1: Some of these devices allow a
considerable amount of current to pass,
which can mean that many of the vehicle's
systems are still operational when the main
battery is disconnected. If a “memory-saver”
is used, ensure that the circuit concerned is
actually “dead"” before carrying out any work
on it!

Warning 2: If work is to be performed around
any of the airbag system components, the
battery must be disconnected and no “mem-
ory-saver” can be used. If a memory-saver
device is used, power will be supplied to the

3.1a Use a battery
hydrometer to draw
electrolyte from the
battery cell. Some
hydrometers, like the one
shown here, include a
thermometer to make
temperature corrections

airbag and personal injury may result if the
airbag is accidentally deployed.

The battery is located at the left front
corner of the engine compartment. To dis-
connect the battery for.service procedures
requiring power to be cut from the vehicle,
loosen the negative cable clamp nut and
detach the negative cable from the negative
battery post (see Section 3). Isolate the cable
end to prevent it from accidentally coming
into contact with the battery post.

2 Battery - emergency jump
starting

Refer to the Booster battery (jump) start-
ing procedures at the front of this manual.

3 Battery - removal and installation

Warning: Hydrogen gas is produced by the
battery, so keep open flames and lighted
cigarettes away from it at all times. Always
wear eye protection when working around a
battery. Rinse off spilled electrolyte immedi-
ately with large amounts of water. ]
Caution 1: Some models are equipped with:
an anti-theft radjo. Before performing a pro-
cedure that requires disconnecting the bat-
tery, make sure you have the activation code.
Caution 2: Disconnecting the battery can’
cause driveability problems. See Section 1 for.
the use of an auxiliary voltage input device
before disconnecting the battery.

Check

Refer to illustrations 3.7a, 3.1b and 3.1¢

1 A battery cannot be accurately tested
until it is at or near a fully charged state. Di
connect the negative battery cable from
battery and perform the following tests:

a) Baltery state of charge test - Vi
inspect the indicator eye (if equipped}
the top of the battery. If the indicato
is dark in color, charge the battery
described in Chapter 1. If the battery
equipped with removable caps, che
the battery electrolyte. The electro
level should be above the upper edge
the plates. If the level is low, add distil
water. DO NOT OVERFILL. The exce
electrolyte may spill over during pe
of heavy charging. Test the spe
gravity of the electrolyte using a hydrom
eter (see illustration). Remove the
and extract a sample of the elect
and observe the float inside the barrell
the hydrometer. Follow the instructia
from the tool manufacturer and de
mine the specific gravity of the
trolyte for each cell. A fully charged
tery will indicate approximately 1.2
(green zone) at 68-degrees F
degrees C). If the specific gravity of i
electrolyte is low (red zone), charge
battery as described in Chapter 1.
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3.1b To test the open circuit, or standing, voltage of the battery, 3.1c Some battery load testers, like the one shown here, are
connect the black probe of the voltmeter to the negative terminal equipped with an ammeter, which allows you to dial in the
BT and the red probe to the positive terminal of the battery. A fully battery load. Less expensive testers are only equipped
on charged battery should indicate about 12.5 volts, depending with a load switch and a voltmeter
= on the ambient air temperature
the
ited b) Open circuit voltage test - Using a dig- Connect one lead of a digital ammeter to
ays ital voltmeter, perform an open circuit the disconnected negative battery cable
d a voltage test (see illustration). Connect clamp and the other lead to the negative
edi- the negative probe of the voltmeter to battery post. A drain of approximately
' the negative battery post and the posi- 100 milliamps or less is considered nor-
with tive probe to the positive battery post. mal (due to the engine control com-
pro- The battery voltage should be greater pudigital clocks, digital radios and other
bat- than 12.5 volts. If the battery is less than components which normally cause a
de. the specified voltage, charge the battery key-off battery drain). An excessive drain
can before proceeding to the next test. Do (approximately 500 milliamps or more)
1 for not proceed with the battery load test will cause the battery to discharge. The
yvice until the battery is fully charged. problem circuit or component can be
| ) Battery load test - An accurate check located by removing the fuses, one at a
of the battery condition can only be per- time, until the excessive drain stops and
formed with a load tester (available at normal drain is indicated on the meter.
most auto parts stores). This test evalu-
rod ates the abillty of the battery to operate Replaf’eme_nt 3.2 Loosen the negative cable clamp nut
 Dic- the starter and other accessories during Refer to illustrations 3.2 and 3.4 (right arrow) and remove the negative
i periods of heavy amperage df:’:'“:‘ (load). Caution: Always disconnect the negative battery cable from the negative battery
Install a special battery load testing tool cable first and hook it up last or the battery post. Isolate the cable end to prevent it
onto the battery terminals (see illustra- may be shorted by the tool being used to from accidentally coming into contact
sually tion). Load test the battery according to loosen the cable clamps. with the battery post. Loosen the positive
) OR the tool" manufacturer’s instructions. 2  Loosen the cable clamp nut (see illus- cable clamp nut (left arrow) and remove
oreye This tool utilizes a carbon pile to tration) and remove the negative battery the positive battery cable from the
2% increase the load demand (amperage  cable from the negative battery post. Isolate positive battery post
ery is draw) on the battery. Maintain the load  the cable end to prevent it from accidentally
shisck on the battery for 15 seconds and  coming into contact with the battery post.
oS observe that the battery voltage does 3 Loosen the cable clamp nut and remove
jge of not drop below 9.6 volts. If the battery the positive battery cable from the positive
stilled condition is weak or defective, the tool battery post.
XCESS will indicate this condition immediately. 4 Remove the battery hold-down clamp
eriods Note: Cold temperatures will cause the (see illustration).
ecific minimum voltage requirements to drop 5  Lift out the battery. Be careful - it's
fmm_ slightly. Follow the chart given in the tool heavy. Note: Battery straps and handlers are
2 caps manufacturer’s instructions to compen- available at most auto parts stores for a rea-
trolyte sate for cold climates. Minimum load  sonable price. They make it easier to remove
arrel of voltage for freezing temperatures (32  and carry the battery.
cUons degrees F/O-degrees C) should be 6  While the battery is out, inspect the bat-
peters . @pproximately 9.1 volts. tery tray for carrosion. If corrosion exists,
L olecs Battery drain test - This test will indi-  clean the deposits with a mixture of baking
2d bat- cate whether there’s a constant drain on soda and water to prevent further corrosion. T _
1274 the vehicle’s electrical system that can  Flush the area with plenty of clean water and - : —
F (c0 cause the battery to discharge. Make dry thoroughly. 3.4 To remove the battery from the
;g‘[’; g:z sure all accessories are turned Off. If the 7  If you are replacing the battery, make battery tray, remove the battery hold-

vehicle has an underhood light, verify it's
working properly, then disconnect it.

sure you replace it with a battery with the
identical dimensions, amperage rating, cold

down clamp bolt (arrow) and clamp,
and then lift out the battery
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4.4a To disconnect the positive batte
cable from the starter solenoid terminal,
remove this nut (arrow)

cranking rating, etc.

8  When installing the battery, make sure
the center notch in the battery foot is aligned
with the hold-down clamp hole in the battery
tray. Install the hold-down clamp and tighten
the bolt securely, but don't over-tighten the
bolt.

9 The remainder of installation is the
reverse of .removal. Connect the positive
cable first, then the negative cable.

4 Battery cables - replacement

Refer to illusirations 4.4a and 4.4b

Caution 1: Some models are equipped with
an anti-theft radio. Before performing a pro-
cedure that requires disconnecting the bat-
tery, make sure you have the activation code.
Caution 2: Disconnecting the battery can
cause driveability problems. See Section 1 for
the use of an auxiliary voltage input device
befare disconnecting the battery.

1  Periodically inspect the entire length of
each battery cable fqr 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 connec-
tions at the ends of the cables for cracks,
loose wire strands and corrosion. The pres-
ence of white, fluffy deposits under the insu-
lation at the cable terminal connection is a
sign that the cable is corroded and should be
replaced. Check the terminals for distortion,
missing mounting bolts and corrosion.

3 When removing the cables, always dis-
connect the negative cable from the negative
battery post first and hook it up last or the
battery may be shorted by the tool used to

loosen the cable clamps. Even if only the -

positive cable is being replaced, be sure to
disconnect the negative cable from the nega-
tive battery post first (see Chapter 1 for fur-
ther information regarding battery cable
maintenance).

4  Disconnect the old cables from the bat-
tery (see illustration 3.2), then disconnect

4.4b To disconnect the negative battery
cable from the engine, remove
this bolt (arrow)

the other end of each cable. The positive
cable is connected to the starter motor
solenoid and the negative cable is connected
to one of the transaxle-to-engine bolts (see
illustrations). Note the routing of each cable
to ensure correct installation.

5 If you are replacing either or both of the
battery cables, take them with you when buy-
ing new cables. It is vitally important that you
replace the cables with identical parts.
Cables have characteristics that make them
easy to identify: Positive cables are usually
red and larger in cross-section; ground
cables are usually black and smaller in cross-
section. :

6 Clean the threads of the starter solenoid
or ground connection with a wire brush to
remove rust and corrosion. Apply a light coat
of battery terminal corrosion inhibitor or
petroleum jelly to the threads to prevent
future corrosion.

7  Attach the cable to the terminal and
tighten the mounting nut/bolt securely.

8 Before connecting a new cable to the
battery, make sure that it reaches the battery
post without having to be stretched.

9  After installing the cables, connect the
negative cable to the negative battery post.

5 Ignition system - general
information and precautions

1  The ignition system is designed to ignite
the fuel/air charge entering each cylinder at
the exact moment for maximum efficiency. It
does this by producing a high voltage spark
between the electrodes of each spark plug.

2  All models are equipped with a Distribu-
torless Ignition System (DIS). The DIS system
is a complete electrenically controlled ignition
system that does not incorporate a distribu-
tor. The DIS system consists of a Camshaft
Position (CMP) sensor, an externally mounted
ignition coil assembly, the Powertrain Control
Module (PCM), the spark plug wires and the
spark plugs. The DIS system features a
waste-spark method of spark distribution.

Each cylinder is paired with its companion
cylinder in the firing order (1-4, 3-2). The
cylinder under compression fires simultane-
ously with its opposing cylinder, which is on
the exhaust stroke. Since the cylinder on the
exhaust stroke requires very little of the avail-
able voltage to fire its plug, the majority of the
voltage is used to fire the plug under com-
pression. The system is equipped with one
ignition coil pack, containing two separate
coils. When either coil is triggered it supplies
ignition voltage to two (companion) cylinders:
simultaneously.

3 This ignition system has no moving
parts (no distributor); all engine timing and
spark distribution is handled electronically.
This system has fewer parts to replace and

provides more accurate spark timing than |

conventional distributor type ignition sys-
tems. During engine operation, the PCM
receives signals from the CMP sensor to |
determine the correct spark advance and fir-
ing sequence of the ignition coils.

4 When working on the ignition system,
take the following precautions:

a) Do not keep the ignition switch on for
more than 10 seconds if the engine will
not start.

b) Always connect a tachometer in accor-
dance with the manufacturer’s instruc- |
tions. Some tachometers may be incom-
patible with this ignition system. Consult
a dealer service department before buy-
ing a tachometer for use with this vehi-
cle.

c) Never allow the ignition coil terminals to
touch ground. A grounded coil coufd”
result in damage to the coil and/or the
PCM.

d) Do not disconnect the battery when the
engine is running.

6 Ignition system - check

Refer to illustrations 6.2, 6.4, 6.5a, 6.5b and
6.8

Ji 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,
clean and tight.

b) Test the condition of the battery (¢
Section 3). If it does not pass all |
tests, replace it with a new battery.

c) Check the external ignition coil wiring
and connections.

d) Check the related fuses inside the
box (see Chapter 12). If they're b
determine the cause and repair the (
cuit.

2  If the engine turns over but won't
make sure there is sufficient secondary ig
tion voltage to fire the spark plug. Disconn
a spark plug wire from one of the spark plt
and attach a calibrated ignition system
(available at most auto parts stores) to the
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6.2 To use a calibrated ignition tester, dis
spark plug, connect the tester to the spa

sparks or intermittent sparks are the s

spark plug boot. Connect the clip on the
 Iester to a bolt or metal bracket on the engine
 [see illustration).

3 If spark occurs, sufficient voltage is
reaching the plug to fire it (repeat the check
at the remaining spark plug wires or ignition
 coils fo verify that the spark plug wires, con-
" nectors and ignition coils are good). If the
ignition system is operating properly the
problem lies elsewhere; i.e. a mechanical or
fuel system problem. However, the plugs
themselves may be fouled, so remove and
' check them as described in Chapter 1.

4 Ifno spark occurs, disconnect the spark
' plug wires from the suspected ignition coil
‘and check the high-tension terminals for
‘damage. Using an ohmmeter, check each
plug wire for an open circuit or for high resis-
‘tance (see illustration) and compare your
‘measurement with the values listed in this
\Chapter’s Specifications.

5 Check for battery voltage to the ignition
coll with the ignition key turned to ON (engine
not running). Disconnect the coil electrical
nector and check for power between the
following terminals:

ity

6.5a Ignition coil terminal guide
(1996 through 2000 models)

tester to a convenient ground and crank the engine over - if
there’s enough power to fire the plug, bright blue sparks will be
visible between the electrode tip and the tester body (weak

connect a wire from a
rk plug boot, clip the

ame as no sparks)

a) On 1996 through 1999 models, measure
voltage between terminal 3 of the coil
connector and ground (see illustration).
On 2000 models, measure voltage
between terminal 1 of the coil connector
and ground (see illustration 6.5a).

On 2001 models, measure voltage
between terminal 2 and ground (see
illustration).

6  Battery voltage should be available with
the ignition key turned to ON. If there is no
battery voltage present, check the fuses, the
wiring and/or the circuit (including the ground
side of the circuit) between the fuse box and
the ignition coil. Note: For testing and addi-
tional information on the ignition system cir-
cuits, refer to the wiring diagrams at the end
of Chapter 12.

7  If battery voltage is available to the igni-
tion coil, check the resistance of the primary
sides of each coil as follows:

a) To check the primary resistance of the
coils on 1996 through 2000 models,
measure the resistance between termi-
nals 3 and 2 (primary side of the coll for
the No. 1 and No. 4 cylinders) and
between terminals 3 and 1 (primary side
of the coil for the No. 2 and No. 3 cylin-
ders) (see illustration 6.5a).

b)

c)

211
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6.5b Ignition coil terminal guide (2001 and
later models) (there are two connectors,
one for each coil, and they’re identical,
but be sure to check primary resistance
at each connector)

6.4 Using an chmmeter, check eéch spark plug wire for an open

circuit or for high resistance

b) To check the primary resistance of the
coils on 2000 models, measure the
resistance between terminals 1 and 2
(primary side of the coil for the No. 1 and
No. 4 cylinder) and between terminals 1
and 3 (primary side of the coil for cylin-
ders No. 2 and No. 3) (see illustration
6.5a).

To check the primary resistance of the
coils on 2001 models, measure the
resistance between terminals 1 and 2 of
each coil (see illustration 6.5b).
Compare your measurements with the
coil primary resistance listed in this Chapter's
Specifications. If the secondary resistance is
incorrect for either coil, replace the ignition
coil assembly.

8  If the primary resistance is okay, check
the resistance of the secondary sides of each
coil as follows. To check the secondary resis-
tance, unplug the primary (low voltage) elec-
trical connector(s) from the coil, remove the
spark plug wires from the coil and then mea-
sure the resistance between the high tension
terminals for the No. 1 and No. 4 cylinders,

c)

6.8 To check the secondary resistance,
measure the resistance between the high
tension terminals for the No. 1 and
No. 4 cylinders, and for the No. 2
and No. 3 cylinders
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and for the No. 2 and No. 3 cylinders (see
illustration). Caution: Failure to unplug the
coil primary electrical connector(s) before
measuring secondary resistance can, if the
coil secondaty winding is shorted, damage
the PCM or other sensitive components in the
engine management system. Compare your
measurements with the coil secondary resis-
tance listed in this Chapter’'s Specifications. If
the secondary resistance is incorrect for
either coil, replace the ignition coil assembly.

7 Ignition coil - replacement

Refer to jllustration 7.4

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1  Disconnect the negative battery cable.

2  Unplug the coil electrical connector.

3  Unplug the spark plug wires from the
coils (see Chapter 1).

4 Remove the coil mounting bolts (see
illustration).

5 Remove the coil assembly.

6  Installation is the reverse of removal.

8 Charging system - general
information and precautions

The charging system includes the alter-
nator, an integral voltage regulator, the bat-
tery, a fusible link and the wiring between all
the components. The charging system sup-
plies electrical power for the ignition system,
the lights, the radio, etc. The alternator is
driven by a drivebelt at the front of the
engine.

The purpose of the voltage regulator is
to limit the alternator’'s voltage to a preset
value. This prevents power surges, circuit
overloads, etc., during peak voltage output.

The fusible links on these models are
essentially higher-amperage fuses, located in
the engine compartment fuse/relay box. The
alternator fusible link on all models is rated at
100 amps.

The charging system doesn’t normally

7.4 To detach the coil
assembly from the
engine, remove these
two bolts (arrows)

require periodic maintenance. However, the
drivebelt, battery and wires and connections
should be inspected at specified intervals
(see Chapter 1).

The dashboard warning light should
come on when the ignition key is turned to
Start, then go off immediately. If it remains
on, there is a malfunction in the charging sys-
tem (see Section 9).

Be very careful when making electrical
connections to a vehicle equipped with an
alternator and note the following:

a) When reconnecting wires to the alterna-
tor from the battery, be sure to note the
polarity.

b) Before using arc welding equipment to
repair any part of the vehicle, disconnect
the wires from the alternator and the
battery terminals.

c) Never start the engine with a battery
charger connected.

d) Always disconnect both battery leads
before using a battery charger.

e) The alternator is driven by a drivebelt
which could cause serious injury if your
hands, hair or clothes become entan-
gled in it with the engine running.

f) The alternator is connected directly to
the battery, and could arc or cause a fire
if overloaded or shorted out.

Wrap a plastic bag over the alternator
and secure it with rubber bands before
steam cleaning the engine.

~=

g

9 Charging system - check

1 If a malfunction occurs in the charging
circuif, do not immediately assume that the
alternator is causing the problem. First check
the following items:

a) The battery cables where they connect
to the battery. Make sure the connec-
tions are clean and tight.

b) Check the battery as described in Sec-
tion 3. If the battery is defective, replace
the battery.

c) Check the external alternator wiring and
connections.

d) Check the drivebelt condition and ten-
sion (see Chapter 1).

e) Check the alternator mounting bolts for
tightness.

f) Run the engine and check the altemnator
for abnormal noise.

2  The charging system warning light on

the instrument cluster should illuminate when

the ignition key is switched on and go off
when the engine is running. .

3  If the warning light does not illuminate
when the ignition key is switched on, switch
the ignition off and disconnect the wiring
connector from the alternator (do not discon-
nect the large output wire). Connect the black
wire terminal in the harness connector to a
good engine ground point using a jumper

wire and switch the ignition on. The warming

light should illuminate - if it doesn’t, there is
an open circuit in the black wire between the
alternator and the instrument cluster, or the
instrument cluster is defective.

4 If the warning light illuminates, replace |

the alternator.

5  If the warning light is illuminated with the |

engine running, switch the engine off and dis-
connect the wiring connector from the alter-
nator (do not disconnect the large output
wire). Switch the ignition on and check the
warning light. If the warning light is still on,
the black wire from the alternator to the |
instrument cluster is grounded or the instru- ¢
ment cluster is defective. If the warning light
went out, switch the ignition off, reconnect
the connector and proceed with the charging
system check.

6 Connect a voltmeter to the positive and.
negative battery terminals. Check the battery.
voltage with the engine off. It should be
approximately 12.4 to 12.6 volts if the battery
is fully charged. 1
7  Start the engine and check the battery
voltage again. It should now be greater than
the voltage recorded in Step 2, but not more
than 14.5 volts. Turn On all the vehicle acces-
sories (air conditioning, rear window defa
ger, blower motor, etc.) and increase t
engine speed to 2000 rpm - the vol
should not drop below the voltage recorded
in Step 2.

8 If the indicated voltage is greater th
the specified charging voltage, replace the
alternator (see Section 10).

9  If the indicated voltage reading is le
than the specified charging voltage, the

nator is probably defective. Have the chal
system checked at a dealer service de|
ment or other properly equipped repair

ity. Note: Many auto parts stores will ben
test an alternator off the vehicle. Refer to
local auto parts store regarding their policy,
many will perform this service free of charge.

10 Alternator - removal and
installation

Caution: Some models are equipped wi
anti-theft radio. Before performing a p
dure that requires disconnecting the battef
make sure you have the activation code,

ol R v s St A | B
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oval
Refer to llustrations 10.3, 10.4a and10.4b
1 Disconnect the cable from the negative
ninal of the battery.
! Raise the vehicle and support it securely

Jjack stands.

Disconnect the wire harness from the
ernator electrical connections (see illus-
ion).

Loosen the alternator lower mounting
(see illustration). Working from above,
en the upper adjustment lockbolt (see
istration), back off the adjustment bolt,
vel the alternator toward the engine and
then release the drivebelt from the alternator
[ Fﬁy.

Unscrew and remove the alternator
and lower mounting bolts and wash-
then remove the alternator from its
nting bracket.

Ll

Installation _
If you are replacing the alternator, take
e old one with you when purchasing a new
it. Make sure the new/rebuilt unit looks
tical to the old alternator. Look at the ter-
- they should be the same in number,
and location as the terminals on the old
ernator. Finally, look at the identification
mbers - they will be stamped into the
ing or printed on a tag attached to the
using. Make sure the numbers are the
e on both alternators.

Many new/rebuilt alternators DO NOT
g a pulley installed, so you may have to
ch the pulley from the old unit to the
rebuilt one. When buying an alternator,
t the shop’s policy regarding pulleys -
hops will perform this service free of

Installation is the reverse of removal.
ion the auxiliary drivebelt (see Chapter 1)
nd tighten the alternator mounting bolts to
rque listed in this Chapter’s Specifica-

~ remove the rubber plug (arrow) from the B+ terminal and then
disconnect the wire from the B+ terminal

11 Starting system - general
information and precautions

The starting system consists of the bat-
tery, the starter motor, the starter solenoid
and the wires connecting them. The solenoid
is mounted directly en the starter motor.

The solenoid/starter motor assembly is
bolted to the transaxle bellhousing.

When the ignition key is turned to the
Start position, the starter solenoid is actuated
through the starter control circuit. The starter
solenoid then connects the battery to the
starter. The battery supplies the electrical
energy to the starter motor, which does the
actual work of cranking the engine.

The starter motor on a vehicle equipped
with a manual transmission can only be oper-
ated when the clutch pedal is depressed; the
starter on a vehicle equipped with an auto-
matic transmission can only be operated
when the transmission selector lever is in
Park or Neutral.

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 motor for
more than 15 seconds at a time without
pausing to allow it to cool for at least
two minutes.

b) The starter is connected directly to the
battery and could arc or cause a fire if
mishandled, overloaded or shorted out.

¢) Always detach the cable from the nega-
tive terminal of the battery before work-
ing on the starting system.

12 Starter motor and circuit - check

Refer to illustration 12.4

1 If a malfunction occurs in the starting
circuit, do not immediately assume that the
starter is causfhg the problem. First, check

= ¥ L 2l "N
10.4b ... loosen the upper adjustment
lockbolt (right arrow), back off the
adjustment bolt (lower arrow) and then
swivel the alternator toward the
engine to release the drivebelt

the following items:

a) Make sure the battery cable clamps,
where they connect to the battery, are
clean and tight.

b) Check the condition of the battery
cables (see Section 4). Replace any
defective battery cables with new parts.

c) 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 motor wiring and con-
nections.

e) Check the starter motor mounting bolts
for tightness.

f) Check the related fuses in the fuse box
(see Chapter 12). If they're blown, deter-
mine the cause and repair the circuit.

g) Check the ignition switch circuit for cor-
rect operation (see Chapter 12).

h) Check the starter relay (see Chapter 12).

i) Check the operation of the Park/Neutral
position switch (see Chapter 7B) or the
clutch start switch (see Chapter 8).
These systems must operate correctly to
provide battery voltage to the starter

solenoid.
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12.4 Starter motor bench testing details
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2  If the starter does not activate when the
ignition switch is turned to the start position,
check for battery voltage to the starter
solenoid. This will determine if the solenoid is
receiving the correct voltage from the ignition
switch. Install a 12-volt test light or a volt-
meter to the starter solenoid terminal. While
an assistant turns the ignition switch to the
start position, observe the test light or volt-
meter. The test light should shine brightly or
battery voltage should be indicated on the
voltmeter. If voltage is not available to the
starter solenoid, refer to the wiring diagrams
in Chapter 12 and check the fuses, switches
and starter relay in series with the starting
system. If voltage is available but there is no
movement from the starter motor, remove the
starter from the engine (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 8.5 volts. Also,
observe the current draw using an ammeter.
Typically a starter amperage draw should not
exceed 200 amps. If the starter motor amper-
age draw is excessive, have it tested by a
dealer service department or other qualified
repair shop. 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
underrated for the particular application. Be
sure to check the battery specifications care-
fully. The battery terminals and cables must
be clean and not corroded. Also, in cases of
extreme cold temperatures, make sure the
battery and/or engine block is warmed before
performing the tests.

4  If the starter is receiving voitage but
does not activate, remove and check the
starter motor assembly on the bench. Most
likely the starter motor or solenoid is defec-
tive. In some rare cases, the engine may be
seized so be sure to try and rotate the
crankshaft pulley (see Chapter 2A or 2B)
before proceeding. With the starter assembly
mounted in a vise on the bench, install one

. jumper cable from the positive terminal of a

test battery to the B+ terminal on the starter.
Install another jumper cable from the nega-
tive terminal of the battery to the body of the
starter (see illustration). Install a starter
switch and apply battery voltage to the
solenoid S terminal (for 10 seconds or less)
and observe the solenoid plunger, shift lever
and overrunning clutch extend and rotate the
pinion drive. If the pinion drive extends but
does not rotate, the solenoid is operating but
the starter motor is defective. If therg is no
movement but the solenoid clicks, the

-

13.6 To detach the starter rnotor, remove these two rnounttng
bolts (arrows) (2000 and earlier models shown)

135 To disconnect the electrical harness from the starter solenoid,
unplug the connector (left arrow) for the starter switch and then
unscrew the nut (right arrow) and disconnect the battery cable

S ——
L]

L,

solenoid and/or the starter motor is defecti e
If the solenoid plunger extends and rotates.

the pinion drive, the starter assembly is opef-

ating properly. i

13 Starter motor - removal and
installation

Refer to illustrations 13.5 and 13.6 _
1  Disconnect the cable from the :v'u-:'
terminal of the battery.

2  If you're working on a 2000 or earll
model, remove the air intake duct and the ai
cleaner assembly (see Chapter 4).

3 If you're working on a 2001 or |
model, detach the shift cable(s) from
transaxle.

4  Disconnect the speedometer cable om
the transaxle (see Chapter 7).

5  Unscrew the nut and disconnect
battery cable from the starter motor, then
connect the wiring from the solenoid |
illustration). |
6 Remove the starter motor mounting
bolts (see illustration), supporting the
motor as the bolts are removed, and r
the starter motor. .
7 Installation is the reverse of removs
Tighten the starter mounting bolts to the
torque listed in this Chapter's Specificatio

1 A 1

-
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Emissions and engine control systems

Contents
Section Section

Acceleration sensor - check and replacement.......c....cc.ccrveeveverenss 13 Manifold Absolute Pressure (MAP)/Intake Air Temperature (IAT)
Camshaft Position (CMP) sensor - check and replacement.......... 11 sensor (2001 and later models) - check and replacement ....... 14
Catalytic converter - check and component replacement............. 20 Mass Air Flow (MAF) sensor - check and replacement ................. L
%l"am{shaﬂ Position (CKP) sensor - check and replacement......... 12 Multiport Fuel Injection (MFI) control relay - check and
Engine Coolant Temperature (ECT) sensor - check and replacement .........cc... TR 1k

replacement ... 8 On-Board Diagnostic (OBD) system and trouble codes................ o
Evaporative Em:ssnon Controi {EVAP) system check and On-Board Refueling Vapor Recovery (ORVR) system
. component replacement.......cccooceiiiannns 18 (1998 and later models) - general information.............coeeeeruees 19
General information. 1 Positive Crankcase Ventilation (PCV) system - check and
Haated Oxygen Sensor (H02S) - check and replacement ............. 9 component replacement......... 17
“Ig%e Speed Control (ISC) actuator - check and replacement ......... 15 Powertrain Control Module (PCM) - removal and installation........ 3
Intake Air Temperature (IAT) sensor - check and replacement...... 6 Throttle Position Sensor (TPS) - check and replacement.............. 7
Knock sensor - check and replacement I 5 Vehicle Speed Sensor (VSS) - check and replacement ................. 10
.

tive.
ates
per-
Acceleration sensor output voltage
v ~ 2000 and earlier models
NCACIOMA T OO AL e e 2.3 to 2.7 volts

| T e T e e e e A o ey I s 0.5 to 4.5 volts
ative 2001 and later models :
i Atidle.............. 2.3 to 2.7 volts
rlier S el s e e B e, T e L3O B G VONS
e air Camshaft Position (CMP) sensor output voltage

i YR e ) | SRR L e R R I, e S BT o 0 to 5 volts
later BER00. (P s e e 0 to 5 volts

 the. kshaft Position (CKP) SENSOr reSiStance...........cvereeessssneesnresnns 486 to 594 ohms, at 68-degrees F (20-degrees C)

) ine coolant sensor (ECT) sensor resistance
from ‘At -22 degrees F (-30 degrees C) 22.22 to 31.78 k-ohms
- ‘At 14-degrees F (-10 degrees C)..... 8.16 to 10.74 k-ohms
- the At 32-degrees F (0-degrees C)..... ..  5.18 to 6.60 k-ohms
 dis- At 68-degrees F (20-degrees C)....... . 227 t02.73 k-ohms
(see At 104-degrees F (40-degrees C) 1.059 to 1.281 k-ohms

At 140-degrees F (60-degrees C)......cccicieeiinicriiasniiiaserens 0.538 to 0.650 k-ohms
ting At 176-degrees F (80-degrees C).......c.oecvernren. AN s S 0.298 to 0.322 k-ohms
arter At 194-degrees F (90-Aegrees C)......ccuiiiimiusiisiessissssessssrasionsesstaes 0.219 to 0.243 k-ohms
nove

Tank Pressure (FTP) sensor output voltage (under acceleration).... 0.5 minimum, 4.5 volts maximum

Oxygen Sensor (HO2S) heater resistance .........co.vievveeessscines 30 ohms or more (at normal operating temperature)
Speed Control (ISC) actuator resistance (at 68-degrees F [20-degrees C])
Bhctoss terminals i and 2 v i e s s e e e 10.5 to 14 ohms

Baossteringls 2 anthGat ittt il e N L e B 10 to 12.5 ohms
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Intake Air Temperature (IAT) sensor output voitage (1996 through 2000]

At 32-degrees F (0-degrees C)... 3.3 to 3.7 volts i

At 68-degrees F (20-degrees C) 2.4 to 2.8 volts

At 104-degrees F (40-degrees C) 1.6 to 2.0 volts

At 176-degrees F (80-degrees C)... 0.5 to 0.9 volt i
Intake Air Temperature (IAT) sensor resmance {2001 and Iater models}

At 32-degrees F (0-degrees C)... 4.5 to 7.5 ohms i

At 68-degrees F (20-degrees C).... 2.0 to 3.0 ohms

At 104-degrees F (40-degrees ©)....c.ii u i iusmsmmsarssaisiinisisssbsasansiss 0.7 to 1.6 ohms |

At 176-degrees F (80-degrees C) 0.2 to 0.4 ohms i
Knock sensor resistance .. Approximately 5 M-ohms at 68-degrees F (20-degrees C) !
Manifold Absolute Pressure [MAP) sensor output voltaga (2001 and iater models)

Ignition switch ON (engine not runNming) ......ccoccceiiiiininiiiaien e 4 to 5 volts

Engine running, at idle... 0.4 to 2.0 volts
Mass Air Flow {MAF) sensor output vo!tage

Atidle .. 0.7 to 1.1 volt .

At 3, 000 rpm s SO 1.3 to 2.0 volts I
Throttle position sensor remstance 700 to 3,000 ohms 1
Torque specifications Ft-Ibs (unless otherwise indicated) Nm i
Crankshaft Position (CKP) sensor bolt ... 74 to 97 in-lbs 9to 11 |
Engine Coolant Temperature (ECT) sensor

1996 through' 2000 models ..o i S i s 132 to 168 in-lbs 15to 20

2001 and later models............ 15 to 30 20 to 40
Heated oxygen sensor (HO2S) 2 37 to 44 50 to 60
Knock sensor bolt... 144 to 228 in-lbs 16 to 28
Throttle Position Sensor (TPS} BEIBWS i e L 14 to 21 in-lbs 15t025

1.1 Typical emission and engine contro[ system components —E

1 ldle Speed Control (ISC) actuator 4  Mass Air Flow (MAF) sensor 7  Camshaft Position (CMP) sensor (on 1

2  Positive Crankcase Ventilation (PCV) 5 Intake Air Temperature (IAT) sensor back side of cylinder head) the
valve 6 Engine Coolant Temperature (ECT)

3  Throttle Position Sensor (TPS) sensor e
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1.7a The Vehicle Emission Control
Information (VECI) label is located in the
engine compartment and contains
information on the emission
devices on your vehicle

1 General information

Refer to illustrations 1.1, 1.7aand 1.7b

To prevent pollution of the atmosphere
from incompletely burned and evaporating
gases, and to maintain good driveability and
fuel economy, a number of emission control
systems and devices are incorporated (see
ilustration). They include the:

Electronic engine controf system: Pow-
ertrain Control Module (PCM), information
sensors and output actuators

Catalytic converter

Evaporative emission control system

Positive Crankcase Ventilation (PCV)
system

All of these systems are linked, directly
or indirectly, to the emission control system.

The Sections in this Chapter include
‘general descriptions, checking procedures
within the scope of the home mechanic
(when possible) and component replacement

. procedures for each of the systems listed

above.

~ 21 Digital multimeters can be used for
testing all types of circuits; because of
their high impedance, they are much more
accurate than analog meters for
‘measuring low-voltage computer circuits

1.7b Vacuum hose routing diagram of the
emissions system vacuum hoses

Before assuming that an emissions con-
trol system is malfunctioning, check the fuel
and ignition systems carefully. The diagnosis
of some emission control devices requires
specialized tools, equipment and training. If
checking and servicing become too difficult
or if a procedure is beyond your ability, con-
sult a dealer service department or other
properly equipped repair facility. Remember,
the most frequent cause of emissions prob-
lems is simply a loose or broken vacuum
hose or wire, so always check the hose and
wiring connections first.

This doesn’t.mean, however, that emis-
sion control systems are particularly difficult
to maintain and repair. You can quickly and
easily perform many checks and service pro-
cedures at home with common test equip-
ment and hand tools. Note: Because of a
Federally mandated warranty which covers
the emission control system components,
check with your dealer about warranty cover-
age before working on any emissions-related
systems. Once the warranty has expired, you
may wish to perform some of the component
checks and/or replacement procedures in this
Chapter to save money.

Pay close attention to any special pre-
cautions outlined in this Chapter. It should be
noted that the illustrations of the various sys-

tems may not exactly match the system
installed on the vehicle you're working on
because of changes made by the manufac-
turer during production or from year-to-year.

A Vehicle Emissions Control Information
(VECI) label and a vacuum hose routing dia-
gram are located in the engine compartment
(see illustrations). The VECI label contains
important emissions specifications and
adjustment information. When servicing the
engine or emissions systems, the VECI label
in your particular vehicle should always be
checked for up-to-date information.

2 On-Board Diagnostic (OBD)
system and trouble codes

Diagnostic tool information
Refer to illustrations 2.1 and 2.2

1 Use a digital multimeter (see illustra-
tion) to check fuel injection and emission
components. When working with electronic
circuits, many of which are very low voltage
(5 volts or less), an accurate reading is essen-
tial. Most analog multimeters can't. measure
volts, ohms or amps to two or three decimal
places (and the few that can are difficult to
read), yet even an inexpensive digital multi-
meter can easily make accurate measure-
ments to two or three decimal places. That's
because digital multimeters are equipped
with internal circuitry of very high resistance
{usually 10 million ohms). A voltmeter is
hooked up in parallel with the circuit being
tested, so it is critical that none of the voltage
being measured be allowed to travel through
the parallel path set up by the meter itself.
This problem doesn’t occur when measuring
larger amounts of voltage (9- to 12-volt cir-
cuits), but if you are measuring a low-voltage
circuit - oxygen sensor signal voltage, for
example - a fraction of a volt is significant
when diagnosing a problem.

2  Hand-held scanners (see illustration)
are powerful and versatile tools for analyzing
engine management systems used on later
model vehicles. A scan tool must be compat-
ible with (be able to communicate with) the

p 7

2.2 Scanners like the
Actron OBD-II
Diagnostic Tester,
Actron Scantool and
AutoXray XP240 are
powerful diagnostic
aids. Programmed with
comprehensive
diagnostic information,
they can tell you just
about anything you
want to know about
your engine
management system
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PCM of the vehicle you are servicing. Some
scan tools - the generic, usually less expen-
sive units that most readers will buy - are
designed to be compatible with a specific
year, make and model. More expensive pro-
fessional units can accept interchangeable
cartridges which allow one scan tool to inter-
face with a manufacturer (Ford, GM, Chrysler,
etc.). Some scan tools accept cartridges that
enable the tool to be compatible with all vehi-
cles manufactured in a country or geographic
region (Germany, Japan or the USA, for
example; or Asia, Europe, etc.).

3 A somewhat more sophisticated scan
tool is needed to access a vehicle equipped
with the Federally-mandated On-Board Diag-
nostics-1l (OBD-I1l) system (which applies to
all of the vehicles covered by this manual).
Several tool manufacturers have already
introduced relatively inexpensive generic
OBD-ll scan tools for the home mechanic.
Ask the parts salesman at a local auto parts
store for additional information concerning
availability and cost.

On-Board Diagnostic system
general description

4 All models described in this manual are
equipped with the On-Board Diagnostic
(OBD-ll) system. The OBD-Il system consists
of an on-board computer, known as the Pow-
ertrain Control Module (PCM), information
sensors and output actuators. The PCM is
calibrated to optimize the emissions, fuel
economy and driveability of the specific vehi-
cle in which it's installed.

5  The information sensors monitor various
functions of the engine and send data to the
PCM. Comparing this incoming data to its
“map” (the program stored in the computer’s
memory), the PCM constantly alters the oper-
ating conditions of the engine (spark timing,
fuel injection pulse width, etc.) through an
array of relays, solenoids and other output
actuators.

6  Because of a Federally mandated war-
ranty which covers the emissions system
components, and because any owner-
induced damage to the PCM, the sensors
and/or the control devices could void the
warranty, it isn't a good idea to attempt diag-
nosis or replacement of the PCM at home
while the vehicle is under warranty. Take the
vehicle to a dealer service department if the
PCM or a system component malfunctions.

Information sensors

7  Acceleration sensor — The acceleration
sensor prevents the PCM from incorrectly
identifying a misfire when the vehicle is being
driven over a rough road.

8 Camshaft Position (CMP) sensor - The
camshaft position sensor provides informa-
tion on camshatft position. The PCM uses this
information, along with the engine speed
sensor information, to control the ignition tim-
ing and fuel injection synchronization.

9 Crankshaft Position (CKP) Sensor -
The CKP sensor senses crankshaft position

(TDC) during each engine revolution. The
PCM uses this information to control the igni-
tion system.

10 Engine Coolant Temperature (ECT)
sensor - The ECT sensor senses engine
coolant temperature. The PCM uses this
information to control fuel injection duration
and ignition timing.

11 Heated Oxygen Sensor (HO2S) - The
oxygen sensors generate a voltage signal
that varies with the difference between the
oxygen content of the exhaust and the oxy-
gen in the surrounding air. All vehicles cov-
ered by this manual are equipped with two
oxygen sensors, an upstream HO2S and a
downstream HO2S. The PCM uses the signal
from the upstream HO2S to determine
whether the fuel system is running rich or
lean; it uses the signal from the downstream
HO2S to determine whether the catalytic
converter is doing its job. Both HO2S units
are heated, in order to reach their normal
operating temperature as quickly as possible.
12 Idle switch - Used only on models with
an automatic transaxle, the idle switch sig-
nals the PCM when the throttle is in the fully
closed position. The PCM uses this informa-
tion to control the engine idle speed.

13 Intake Air Temperature (IAT) sensor -
The IAT sensor senses the temperature of the
air entering the intake manifold. The PCM
uses this information to control fuel injection
duration.

14 Knock sensor - The knock sensor is a
piezoelectric element that detects engine
detonation or “pinging.” The PCM supplies a
voltage signal to the knock sensor. When the
block vibrates, it applies pressure to the
piezoelectric element, which varies its volt-
age output back to the PCM in accordance
with the change in pressure. The PCM uses
this variable voltage signal from the knock
sensor to identify detonation, and responds
by retarding the spark advance to avoid
engine damage.

15 Manifold Absolute Pressure{(MAP)/

' Intake Air Temperature (IAT) sensor - Used

on 2001 and later models, the MAP/IAT sen-
sor combines the functions of MAP and IAT
sensors into one compeonent. A MAP sensor
measures intake manifold pressure and vac-
uum on the absolute scale (zero psi, instead
of 14.7 psi). (There is no MAF sensor on these
models.)

16 Mass Air Flow (MAF) sensor - The
MAF sensor measures the mass of the air
entering the engine. It does this by monitor-
ing the heat transfer from a hot film probe
installed across the stream of air flowing
through the sensor. As the air flow through
the sensor increases or decreases, it alters
the amount of heat transferred from the hot
film probe surface to the air flow. As the heat
transfer changes, so does the resistance of
the hot film probe. A 5-volt control signal
from the PCM is supplied to the hot-film
probe. The reference signal (the output) from
the hot film probe back to the PCM varies in
accordance with the resistance of the hot film
probe. Think of the hot film probe as a vari-

able resistor whose resistance is proportional

to the air flow. The PCM uses this information

to control fuel delivery.

17 Throttle Position Sensor (TPS) - The
throttle position sensor senses throttle move-
ment and position. This signal enables the
PCM to determine when the throttle is
closed, in a cruise position, or wide open.

The PCM uses this information to control fuel

delivery and ignition timing. The throttle posi-

tion sensor is a component of the throttle
control module.

18 Vehicle Speed Sensor (VSS) - The

vehicle speed sensor provides information to

the PCM to indicate vehicle speed. On 1996

through 2000 models, the Vehicle Speed

Sensor (VSS), which is an integral part of the

speedometer, is a magnetic pick-up coil that

converts the transaxle gear revolutions into a

pulsing AC voltage output to the PCM. The

VSS emits four pulses per revolution of the

cable. On 2001 and later models, the VSS is

a Hall effect switch located at the speedome-

ter driven gear on the transaxle. On these

models, the VSS converts the rotations of the

driven gear into an on-off voltage signal to

the PCM.

Output actuators

19 Check Engine light - The PCM will illu-
minate the Check Engine light if a malfunc-
tion in the electronic engine control system
occurs.

20 EVAP Canister Close Vaive (CCV) -
The EVAP CCV seals off the canister when
instructed to do so by the PCM.

21 EVAP canister purge valve solenoid -
The evaporative emission canister purge
valve solenoid is operated by the PCM to.
purge the fuel vapor canister and route fuel
vapor to the intake manifold for combustion.
22 Fuel injectors - The PCM opens the:
fuel injectors individually in firing order
seguence. The PCM also controls the time
the injector is held open (pulse width). The:
pulse width of the injector (measured in mil
liseconds) determines the amount of fuel’
delivered. For more information on the fuel
delivery system and the fuel injectors, includ-
ing injector replacement, refer to Chapter 4.
23 Fuel pump control relay - The fuel’
pump control relay controls the fuel pump
circuit. When the ignition switch is turned to’
the ON position, the relay is activated
momentarily by the PCM, in order to energize
the fuel pump so that it can pressurize the
system fuel line. The fuel pump control relay
is always activated by the PCM when the
ignition switch is in the START or RUN posk
tion. For more information on fuel pump
check and replacement, refer to Chapter 4.
24 Fuel Tank Pressure (FTP) sensor - The
FTP sensor monitors the pressure inside th
fuel tank.
25 Ignition coils - The PCM controls spark
delivery and ignition timing depending on
engine operation conditions. Refer to Chap-
ter 5 for more information on the ignition sys-
tem.
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26 MFI control relay - The MFI control
relay controls the fuel injector circuit. The MFI

control relay is always activated' by the PCM

~ when the ignition switch is in the START or

RUN position.
27 Heated Oxygen Sensor (HO2S)
‘heaters - All HO2S units are equipped with a

~ heating element. Heating the HO2S allows it

‘to reach operating temperature quickly. The

- PCM controls these heaters.

Obtaining diagnostic trouble

codes
Refer to illustration 2.30
Note: The diagnostic trouble codes on all

“models can only be extracted from the Pow-
ertrain Control Module (PCM) using a special-

ized scan tool. Have the vehicle diagnosed by

‘& dealer service department or other qualified

~ automotive repair facility if the proper scan

~ tool is not available.

28 The PCM monitors the circuits of most

- of the information sensors and actuators

‘described above. When a malfunction is

detected in one of these circuits, a trouble

_code is “set” (stored) in the PCM.

29 The PCM also illuminates the CHECK
(ENGINE light (also known as the Malfunction
Indicator Lamp, or MIL) when it stores a trou-

ble code. The MIL is located on the instru-
ment cluster. The MIL will remain illuminated

Trouble codes
Code

2.30 The diagnostic connector (arrow)
is located under the dash

until the problem is repaired and the code is
cleared or the PCM does not detect any mal-
function for several consecutive drive cycles.
30 The diagnostic trouble codes for the On-
Board Diagnostic (OBD) system can only be
extracted from the PCM using a scan tool,
which interfaces with the OBD system by
plugging into the diagnostic connector (see
illustration).

Code Identification

Clearing diagnostic trouble
codes

31 After the system has been repaired, the
codes must be cleared from the PCM mem-
ory using a scan tool. Do not attempt to clear
the codes by disconnecting battery power. If
battery power is disconnected from the PCM,
the PCM will lose the current engine operat-
ing parameters and driveability will suffer until
the PCM is programmed with a scan tool.

32 Always clear the codes from the PCM
before starting the engine after a new elec-
tronic emission control component is
installed onto the engine. The PCM stores the
operating parameters of each sensor. The
PCM may set a trouble code if a new sensor
is allowed to operate before the parameters
from the old sensor have been erased.

Diagnostic trouble code
identification

33 The accompanying list of diagnostic
trouble codes is a compilation of all the
codes that may be encountered using a
generic scan tool. Additional trouble codes
may be available with the use of the manu-
facturer specific scan tool. Not all codes per-
tain to all models and not all codes will illumi-
nate the Check Engine light when set. All
models require a scan tool to access the
diagnostic trouble codes.

P0030 (2001 and later models)

Oxygen sensor heater circuit malfunction (bank 1, sensor 1), plausibility check

P0036 (2001 and later models)

Oxygen sensor heater circuit malfunction (bank 1, sensor 2), plausibility check

PO102

Mass air flow sensor circuit, low input

P0103

Mass air flow sensor circuit, high input

P0105 (2001 and later models)

Manifold absolute pressure circuit malfunction

P0106 (2001 and later models)

Manifold absolute pressure circuit range/performance problem

P0110 (2001 and later models)

Intake air temperature circuit malfunction

P0112

Intake air temperature circuit, low input

P0113

Intake air temperature circuit, high input

P0115 (2001 and later models)

Engine coolant temperature circuit malfunction

P0116

Engine coolant temperature circuit, range or performance problem

PO117

Engine coolant temperature circuit, low input

PO118

Engine coolant temperature circuit, high input

P0120 (2001 and later models)

Throttle position sensor circuit malfunction

PO121

Throttle position sensor circuit, range or performance problem

P0O122 Throttle position sensor circuit, low input
P0O123 Throttle position sensor circuit, high input
P0O125 -Insufficient coolant temperature for closed loop fuel control

P0128 (2001 and later models)

'Engine coolant thermostat malfunction
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Trouble codes (continued)

Code Code Identification

- P0130 Oxygen sensor circuit malfunction (pre-converter sensor)
P0O131 Oxygen sensar circuit, low voltage (pre-converter sensar)
PO132 Oxygen sensor circuit, high voltage (pre-converter sensor)
P0133 Oxygen sensor circuit, slow response (pre-converter sensor)
P0134 Oxygen sensor circuit, no activity detected (pre-converter sensor)
P0135 Oxygen sensor heater circuit malfunction (pre-converter sensor)
P0136 Oxygen sensor circuit malfunction (post-converter sensor)
P0137 Oxygen sensor circuit, low voltage (post-converter sensor)
P0O138 Oxygen sensor circuit, high voltage (post-converter sensor)

P0139 (2001 and later models)

Oxygen sensor circuit, slow response (post-converter sensor)

P0140 (2001 and later models)

Oxygen sensor circuit, no activity detected (post-converter sensor)

PO141

Oxygen sensor heater circuit malfunction (post-converter sensor)

PO170 (2001 and later models)

Fuel trim malfunction

P0201

Injector circuit malfunction, cylinder No. 1

P0202 Injector circuit malfunction, eylinder No. 2
P0203 Injector circuit malfunction, cylinder No. 3
P0204 Injector circuit malfunction, cylinder No. 4

P0230 (2001 and later models)

Fuel pump circuit malfunction

P0O300

Random/multiple cylinder misfire detected

P0301 Cylinder no. 1 misfire- detected
P0O302 Cylinder no. 2 misfire detected
P0303 Cylinder no. 3 misfire detected
P0O304 Cylinder no. 4 misfire detected

P0325 (2001 and later models)

Knock sensor circuit malfunction

P0326

Knock sensor circuit, range problem

P0335

Crankshaft position sensor circuit malfunction

P0336

Crankshaft position sensor circuit, range problem

P0340 (2001 and later models)

Camshaft position sensor circuit malfunction

P0342

Camshaft position sensor circuit, low input

P0343

Camshaft position sensor circuit, high input

P0351 (2001 and later models)

Ignition coil A primary/secondary circuit malfunction

P0352 (2001 and later models)

Ignition coil B primary/secondary circuit malfunction

P0353 (2001 and later models)

Ignition coil C primary/secondary circuit malfunction

P0354 (2001 and later models)

Ignition coil D primary/secondary circuit malfunction

P0422

Catalyst system efficiency below threshold

PD440 (2001 and later models)

Evaporative emission control system malfunction

P0441

Evaporative emission control system, purge valve stuck open

P0442 Evaporative emission control system, small leak detected
P0443 Evaporative emission control system, PCSV circuit malfunction
P0444 Evaporative emission control system, purge control valve circuit open r

P0445 ; Evaporative emission control system, purge control valve circuit shorted
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Trouble codes (continued)

Code Code Identification
P0448 Evaporative emission control system, canister close valve stuck closed

" P0446 (2001 and later models) Evaporative emission control system, vent control problem
P0447 Evaporative emission control system, ventilation control valve circuit shorted to ground
P0448 Evaporative emission control system, ventilation control valve circuit shorted to battery voltage
P0450 (2001 and later models) Evaporative emission control system, pressure sensor malfunction
P0451 Evaporative emission control system, pressure sensor range/performance problem
P0452 Evaporative emission control system, pressure sensor signal low -
P0453 Evaporative emission contre! system, pressure sensor signal high
P0454 (2001 and later models) Evaporative emission control system, pressure sensor intermittent malfunction
P0455 Evaporative emission control system, incorrect purge flow
P0456 Evaporative emission control system, small leak detected
PO501 Venhicle speed sensor circuit, range or performance problem
P0O506 Idle control system, rpm lower than expected

P0507 (2001 and later models)

Idle control system, rpm higher than expected

P0560 (2001 and later models)

System voltage malfunction

POB00 (2001 and later models)

Serial communication link malfunction

P0605 (2001 and later models)

PCM - self-test failure

3 Powertrain Control Module
(PCM) - removal and installation

' Refer to illustrations 3.4 and 3.5
1 Check to see if there are any trouble
codes stored in the PCM (see Section 2). Any
codes stored in the PCM will be erased when
the PCM is disconnected.
2 Disconnect the negative battery cable.

4 Mass Air Flow (MAF) sensor -

3 Remove the knee bolster (see Chap- ch

eck and replacement

ter 11).

4  Locate the PCM (see illustration).

5  Swing down the PCM mounting bracket
(it pivots from the right), pull down the PCM
(see illustration) and then disconnect the
electrical connector from the PCM.

6 Remove the PCM. 1
7 Installation is the reverse of removal.

i Lol .| = LRI
3.4 The PCM is mounted near the fuse
~ box; to remove the PCM, pull down on the

mounting bracket (arrow), which pivots
from the rightend. ..

3.5 ... pull down the PCM, then
disconnect the electrical
connector and remove the PCM

Check

Refer to illustrations 4.1 and 4.2
The MAF sensor (see illustration) is
located in the intake duct between the air

remove it, simply loosen the
hose clamp screws (arrows)

4.1 The MAF sensor is located in the
~ intake duct between the air cleaner
housing and the throttle body; to

Note: This procedure applies to 2000 and 6; :
earlier models only. =

i

s
=
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4.2 MAF sensor electrical connector
terminal guide

cleaner housing and the throttle body.

2  Without disconnecting the MAF sensor
electrical connector, backprobe terminal 1 of
the MAF sensor side of the connector (see
illustration) with a suitable probe and con-
nect a voltmeter. Check the output voltage at
idle and then check it at 3,000 rpm. Compare
your measurement with the voltage values
listed in this Chapter's Specifications. If the
MAF sensor output voltage varies greatly
from the specified values, replace it.

Replacement

Refer to iflustration 4.3

3  Unplug the MAF sensor electrical con-
nector (see illustration). :

4  Loosen the hose clamps (see illustra-
tion 4.1) and remove the MAF from the intake
duct.

5 Installation is the reverse of removal.

5 Knock sensor - check and
replacement

Check

Refer to illustration 5.1 and 5.2

1 The knock sensor (see illustration) is
mounted on the front of the engine cylinder
block.

2  Disconnect the electrical connector and
using an ohmmeter, measure the knock sen-
sor resistance. On 1996 through 2000 mod-
els, measure the resistance between termi-
nals 2 and 3 on the sensor side of the con-
_nector (see illustration). On 2001 models,
the knock sensor connector has only two ter-
minals - measure the resistance between
them. Compare your measurement to the
knock sensor resistance listed in this Chap-
ter's Specifications. If the indicated resis-
tance is lower than the specified resistance,
replace the knock sensor.

Replacement

Refer to illustration
3  Unplugthe knock sensor electrical con-

4.3 To unplug the electrical connector
from the MAF sensor, depress the wire
retainer with your thumb and pull

ﬁ
3 |2 00

KNOCK SENSOR SIDE CONNECTOR

1
123D
HARNESS SIDE CONNECTOR

[43010-6-5.2 HAYNES]

5.2 Knock sensor electrical connector
terminal guide (1996 through 2000 model
connector shown; 2001 model connector

has only two terminals)

nector.
4  Remove the knock sensor retaining bolt
(see illustration 5.1).

5 Remove the knock sensor from the

engine cylinder block. :
6 Installation is the reverse of removal.

6 Intake Air Temperature (IAT)
sensor - check and replacement

Check

Refer to illustrations 6.1 and 6.2

1 On 1986 through 2000 models, the IAT
sensor (see illustration) is located on the air
cleaner housing. On 2001 models, it's
mounted on the air intake plenum, and is
integral with the MAP sensor. The check and
replacement procedure for the 2001 type
MAP/IAT sensor is in Section 14.

2  Backprobe terminal 1 of the IAT sensor
electrical connector (see illustration) with a
suitable probe, such as a paper clip or a
piece of wire, and then hook up the positive
lead of a voltmeter to the backprobe and clip
the negative lead to a suitable ground.
Remove the IAT sensor from the air cleaner

5.1 The knock sensor (arrow) is located
on the front of the block; to detach the
sensor from the block, remove
the sensor retaining bolt

e

: i E . : !
6.1 On 1996 through 2000 models, the
Intake Air Temperature (IAT) sensor .
(arrow) is located on the air cleaner
housing (on 2001 models, it’s located
on the air intake plenum, and is
integrated with the MAP sensor)

-
2|19

IAT SIDE CONNECTOR
n

B I8 S8

HARNESS SIDE CONNECTOR
[E3010-6-6 2 HAVNES]

6.2 Intake Air Temperature {IAT) sensor
electrical connector terminal guide
(1996 through 2000 models)
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. 6.3a To unplug the electrical connector
from the IAT sensor, first pry up

the wire retainer. ..

housing (see below) but don't unplug the
sensor electrical connector. Using a hair
dryer to heat up the sensor and a digital
pyrometer or a suitable thermometer (such as
acooking thermometer) to measure the tem-
perature of the hot air passing over the sen-
sor, turn the ignition switch to ON and mea-
sure the output voltage of the sensor as it

7.2 To release the electrical connector
from the TPS, push in on the wire retainer

AN e AT
0312|103

THROTTLE POSITION
SENSOR SIDE CONNECTOR

i S
g1|12|3pP

HARNESS SIDE CONNECTOR

43010-6-7.3A HAYNES]

7.3a Throttle Position Sensor (TPS)
electrical connector terminal guide
(1996 through 2000 models)

6.3b ...and then pull off the connector

heats up. Compare your measurements to
the |AT sensor output voltage listed in this
Chapter’'s Specifications. If the IAT sensor
doesn’t operate as described, replace it.

Replacement

Refer to illustrations 6.3a, 6.3b and 6.4

3  Unplug the IAT sensor electrical con-
nector (see illustrations).

4  To remove the IAT sensor from the air
cleaner housing, simply pry it out of the rub-
ber grommet (see illustration).

5  Before installing the IAT sensor, inspect
the rubber grommet and make sure that it's
in good condition. A torn or cracked grommet
can allow an air leak, which will affect drive-
ability and performance.

6 Installation is the reverse of remo' .

7 Throttle Position Sensor (TPS) -
check and replacement

Check

Refer to illustrations 7.2, 7.3a and 7.3b

1 The Throttle Position Sensor (TPS) is
located on the throttle body.

2 Disconnect the electrical connector

N w s
Q112|303

THROTTLE POSITION
SENSOR SIDE CONNECTOR

e R ) b
B31 24910

HARNESS SIDE CONNECTOR

7.3b Throttle Position Sensor (TPS)
electrical connector terminal guide
(2001 and later models)

6.4 To remove the IAT sensor from the air
cleaner housing, simply pry it out of its
rubber grommet; while the IAT sensor is
removed, inspect the grommet for cracks

from the TPS (see illustration).

3  Connect an ohmmeter between terminal
2 and terminal 3 on the TPS side of the con-
nector (see illustrations) and measure the
resistance between these terminals with the
throttle plate closed. Compare your measure-
mant to this Chapter's Specifications. If the
<sistance is within the specified range, pro-
ceed to the next test. If it isn't, replace the
TPS.

4  Connect the ohmmeter between termi-
nals 1 and 3 and then note the resistance as
you slowly open the throttle plate. Verify that
the resistance value changes smoothly and
proportionately. If the TPS resistance does
not change smoothly, replace the TPS.

Replacement

Refer to illustrations 7.7, 7.8a and 7.8b i
§  Disconnect the cable from the negative
terminal of the battery.

6 Disconnect the TPS electrical connec-
tor.

7  Loosen and remove the retaining screws
(see illustration) from the throttle position
sensor. Disengage the TPS from the throttle

7.7 To detach the TPS from the throttle
body, remove these two retaining
screws (arrows)
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valve spindle and remove it from the vehicle.
8  When installing the TPS, make sure that
the flat surface inside the TPS is correctly
mated to the flat surface on the throttle valve
spindle (see illustrations) and then tighten
the retaining screws to the torque listed in
this Chapter's Specifications.

9 The remainder of installation is the
reverse of removal.

8 Engine Coolant Temperature
(ECT) sensor - check and
replacement

Refer to illustrations 8.1and 8.3

1 The Engine Coolant Temperature (ECT)
sensor (see illustration) is installed in a
coolant passage which is located at the front
left corner of the cylinder head. :

2 Drain the cooling system (see Chap-
ter 1).

3  Unplug the electrical connector from the
ECT sensor (see illustration).

4  Unscrew and remove the ECT sensor.

5 Suspend the ECT sensor in a container
of water and heat the water on a stove while
monitoring the water temperature ‘with a
cooking thermometer. Do not allow the sen-
sor to touch the sides or bottom of the con-
tainer. Connect an ohmmeter to the sensor

terminals and measure the resistance of the .

sensor as the water is heated. Compare your
measurements with the values listed in this
Chapter’s Specifications. Replace the sensor
if the measured resistance varies greatly from
the specified resistance values.

6 Before installing the ECT sensor, make
sure that you put on the brass sealing washer,
and then tighten the ECT sensor to the torque
listed in this Chapter’'s Specifications.

7  After installing the ECT sensor, fill the
cooling system (see Chapter 1), then start the
engine and check for leaks.

9 Heated Oxygen Sensor (HO2S) -
check and replacement

Gén eral information

Refer to illustrations 9.1a and 9.1b

1 All vehicles covered in this manual are
equipped with an “upstream” and a “down-
stream” Heated Oxygen Sensor (HO2S). The
upstream HO2S (see illustration) is located
ahead of the catalytic converter (on 2001 and
later models, the upstream HOZ2S is located
in the exhaust manifold); the downstream
HO2S (see illustration) is located behind the
converter.

2  The upstream HO2S monitors the oxy-
gen content of the exhaust gas stream. The
HO2S reacts with the oxygen content in the
exhaust stream to produce a voltage output
from 100 millivolts (high oxygen, lean mixture)
to 800 millivolts (low oxygen, rich mixture).
The PCM monitors this voltage output to
determine the optimal air/fuel mixture. The
PCM alters the air/fuel mixture ratio by con-

7.8a When installing the TPS, make sure
that the flat surface (arrow) inside the
recess in the backside of the TPS ...

- —

8.1 The Engine Coolant Temperature
(ECT) sensor (arrow) is located at the front
left corner of the cylinder head

/ trolling the pulse width (open time) of the fuel
injectors. A mixture of 14.7 parts air to 1 part
fuel is the ideal ratio for minimizing exhaust
emissions, thus allowing the catalytic con-
verter to operate at maximum efficiency. It is
this ratio of 14.7 to 1 which the PCM and the
HO2S atternpt to maintain at all times.

9.1a On 1996 through 2000 models, the
upstream Heated Oxygen Sensor (HO2S)
(arrow) is located ahead of the catalytic
converter (on 2001 and later models,
the upstream HO2S is located
in the exhaust manifold)

7.8b ...is correctly aligned with the flat
surface (arrow) on the throttle d
valve spindle '

8.3 To unplug the electrical connector ]
from the ECT sensor, pry up the wire
retainer, then pull the connector off

3 The HO2S must be hot to operate cor-
rectly (approximately 600-degrees F). During
the initial warm-up period, the PCM operates
in open loop mode - that is, it controls fuel’
delivery in accordance with a programmed:
default value instead of feedback information '
from the oxygen sensor.

9.1b On all models, the downstream
HO2S (arrow) is located behind
the converter
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9.6a To unplug the upstream HO2S
connector (arrow), detach it
from its bracket. ..

‘4 The correct operation of the oxygen

" sensor is contingent on four conditions:

q) Electrical - The low voltages and low
currents generated by the sensor
depend upon good, clean connections.
When a you suspect that the HO2S is
malfunctioning, always check the con-
nections first.

b) Outside air supply - In order to function
correctly, the HO2S must have air circu-
lation to the internal part of the sensor.
Whenever the sensor is removed or
replaced, make sure that the air pas-
sages are not restricted.

- ¢) Correct operating temperature - The
PCM will not react to the HO2S signal
until the HO2S reaches approximately
600-degrees F. This factor must be
taken into consideration when evaluating
the performance of the HO2S.

d) Unleaded fuel - The HO2S will operate

correctly only with unleaded fuel. Make

sure that the fuel you're using is
unleaded.

The downstream HO2S works the same
as the upstream HO2S, but the PCM
s the signal from the downstream HO2S
'monitor the efficiency of the catalytic con-
erter, and to predict imminent failure before

.and then pull it dowrl
and unplug it

9.6b .

Check

Refer to lllustrations 9.6a, 9.6b, 9.6¢, 9.7a,
9.7b,

Caution: The HO2S is very sensitive to
excessive circuit loads and circuit damage of
any kind. For safest testing, disconnect the
HO2S connector, install jumper wires
between the two connectors and connect
your voltmeter to the jumper wires. If jumper
wires aren’t available, carefully backprobe the
wires in the connector shell with suitable
probes (such as T-pins). Do not puncture the
HO2S wires or try to backprobe the HO2S
itself. Use only a digital voltmeter to test an
HOZ2S.

Note: Performing the following test might set
a diagnostic trouble code and illuminate the
Check Engine light. If it does, be sure to clear
the code after performing the test and making
any necessary repairs (see Section 2).

6 The upstream HO2S connector (see
illustrations) is located underneath the
engine compartment, so you'll need to raise
the front of the vehicle and place it securely
on jackstands before proceeding. The down-
stream HO2S connector (see illustration) is
located under the center console, inside the
vehicle; to access this connector, remove the
center console (see Chapter 11).

7 Using T-pins or short sections of stiff

9.6c The downstream HO2S connector
(arrow) is located under the
center console

wire, backprobe terminals 1 and 2 of the
HO2S electrical connector (see illustrations)
and then hook up the leads of a voltmeter to
the probes. Turn the ignition ON but do not
start the engine. The meter should read
approximately 400 to 450 millivolts (0.40 to
0.45 volt). If it doesn’t, trace and repair the
circuit from the HO2S to the PCM. Note:
Refer to the wiring diagrams at the end of this
manual for additional information on the
HO2S circuits.

8  Start the engine and let it warm up to
normal operating temperature; again check
the oxygen sensor signal voltage.

a) Voltage from an upstream HO2S should
range from 100 to 800 millivolts (0.1 to
0.8 volt) and switch actively between
high and low readings.

b) Voltage from a downstream HO2S
should also read between 100 to 800
millivolts (0.1 to 0.8 voit) but it should
not switch actively. The downstream
HOZ2S voltage may stay toward the cen-
ter of its range (about 400 millivolts) or
remain at the upper or lower limits of the
range for relatively longer periods of
time.

9  Check the battery voltage supply and

ground circuits to the oxygen sensor heater.
Disconnect the electrical connector and con-
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- OXYGEN SENSOR

9.7a HO2S electrical connector terminal guide
(1996 through 2000 modeis)
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9.7b HO2S electrical connector terminal guide (2001 modeis)
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9.14 Remove and install the HO2S with a
special oxygen sensor socket that has a
slot on one side for the harness

nect a voltmeter between terminal 4 and
ground (see illustration 9.7a or 9.7b). Turn
the ignition to ON. The meter should indicate
approximately 12 volts. If battery voltage is
not present, check the power and ground cir-
cuits to the sensor (don't forget to check the
fuses first).

10 Before the HO2S cools down, check the
oxygen sensor heater for an open circuit:
unplug the HO2S electrical connector and
hook up an ohmmeter between terminals 3
and 4 on the HO2S side of the connector
(see illustration 9.7a or 9.7b). Measure the
resistance of the HO2S heater and then com-
pare your measurement to the HO2S heater
resistance listed in this Chapter’s Specifica-
tions. If the heater resistance is excessive,
replace the oxygen sensor.

11  If the HO2S checks out okay, but there’s
a driveability problem or a diagnostic trouble
code related to the HO2S circuit, check the
wiring harness and connectors between the
HO2S and the PCM for an open or short cir-
cuit. If no problems are found, have the vehi-
cle checked by a dealer service department.

Replacement

Refer to illustration 9.14

12 The exhaust pipe contracts when cool,
and the HO2S may be hard to loosen when
the engine is cold. To make HO2S removal
easier, start and run the engine for a minute
or two and then shut it off. Be careful not to
burn yourself during the following procedure.
Also observe these guidelines when replacing
an HO2S.

a) The HO2S has a permanently attached
pigtail and electrical connector which
cannot be removed from the HOZ2S.
Damage or removal of the pigtail or elec-
trical connector will permanent disable
the HO2S.

b) Keep grease, dirt and other contami-
nants away from the electrical connector
and the louvered end of the HO2S.

¢) Do not use cleaning solvents of any kind
on the HOZ2S.

d) Do not drop or roughly handle the HO2S.

[ i, N =
10.3 To test the Vehicle Speed Sensor
(VSS), hook up an chmmeter to the test
terminals (arrows), and then rotate the
speedometer drive while observing the

display on the meter, which should

switch from continuity to no continuity
four times per revolution

13 Raise the front of the vehicle and place it
securely on jackstands.

14 Using a suitable wrench or specialized
oxygen sensor socket, unscrew the HO2S
from the exhaust manifold (see illustration).

15 Use anti-seize compound on the
threads of the HO2S to facilitate future
removal. The threads of a new HO2S should
already be coated with anti-seize compound.
If they aren’t, be sure to apply anti-seize
compound before installing the HO2S.

16 Install the HO2S and tighten it to the
torque listed in this Chapter's Specifications.
17 Reconnect the electrical connector to
the HO2S, then lower the vehicle.

10 Vehicle Speed Sensor (VSS) -
check and replacement

1996 through 2000 models

Check

Refer to illustration 10.3

1  The Vehicle Speed Sensor (VSS), which
is an integral part of the speedometer, is a
magnetic pick-up coil that converts the
transaxle gear revolutions into a pulsing sig-
nal voltage output for the PCM. (The VSS
emits four pulses per revolution of the cable.)
2 Remove the instrument cluster (see
Chapter 12).

3 Hook up an ohmmeter to the indicated
terminals on the backside of the instrument
cluster (see illustration) and rotate the
speedometer drive. Note whether the conti-
nuity fluctuates on and off, four times per rev-
olution of the cable, as you do so. If it does-
n't, replace the VSS.

Replacement

4 If the VSS is defective, replace the
instrument cluster (see Chapter 12).

(43010-6-10.7A HAYNES]

10.7a Vehicle Speed Sensor (VSS)
connector terminal guide (2001 and later
models with a manual transaxie)

1 Ground

2  Qutput (to instrument cluster,
cruise control module and
data link connector)

3 Voltage supply

2001 and later models ;‘
Check 1
Refer to illustrations 10.7a and 10.7b

5  The Vehicle Speed Sensor (VSS), which =
is mounted on the transaxle, is a Hall effect 1

switch that generates pulse signals in
response to the rotating driven gear. The sen- -
sor is triggered by a toothed rotor on the
transaxle output shaft. As the output shaft C

rotates, the sensor produces a fluctuating R
voltage, the frequency of which is propor- 1
tional to vehicle speed. Unlike the magnetic (s
pick-up coil device used on earlier VSS units, lo]
the Hall effect switch emits a square-wave si
(on-off) signal. The PCM uses the VSS input T
signal for several different engine and trans- st
mission control functions. The VSS signal th
also drives the speedometer on the instru- th
ment panel. A defective VSS can cause vari- 2
ous driveability and transaxle problems. m
6 Raise the front of the vehicle and sup- to
port it securely on jackstands. Unplug the ac
connector and inspect the condition of the CC
terminals inside the connector. Look for cor- su
rosion and dirt. Clean the connector as nec- p
essary. Also, inspect the wires leading to the VO

VSS. Make sure they're tight and there areng
breaks in the wires. Repair as required.

7  Plug in the electrical connector. Using
suitable probes, backprobe the ground and
output terminals of the VSS connector (see
illustrations) (see Chapter 12 for additional

information on how to backprobe a connec-
tor). Connect a voltmeter to the probes and
turn the ignition key On. Hold the right front
tire steady and rotate the left front tire by
hand while watching the voltmeter. The sen-
sor should produce a fluctuating voltage of
zero to approximately 5.0 volts. If it doesn', |
replace the VSS.

Replacement

8  Raise the vehicle and support it securely |
on jackstands.

9 Disconnect the electrical connector
from the VSS.

10 Remove the VSS mounting bolt and




Chapter 6 Emissions and engine control systems

6-13

4
g3|2(1p

43010-6-10.78 HAYNES]

10.7b Vehicle Speed Sensor (VSS)
ctor terminal guide (2001 and later
dels with an automatic transaxle)

Voltage supply

Ground

Output (to instrument cluster,
cruise control module and

~ data link connector)

jihdraw the VSS from the transaxle case.
| Replace the VSS O-ring.
Installation is the reverse of removal.

r.ﬁca'mshaft Position (CMP) sensor
. check and replacement

k

der to illustrations 11.1, 11.2a and 11.2b
‘The Camshaft Position (CMP) sensor
sa illustration) is located at the right rear
of the cylinder head. The CMP sensor
the PCM when the No. 1 cylinder is at
ead Center (TDC) on its compression
The PCM uses this information to fire
ectors in the correct sequence and at
eright time.
| Using a suitable probe, backprobe ter-
nal 2 of the CMP sensor electrical connec-
illustrations) (see Chapter 12 for
ddtional information on how to backprobe a
nector). Connect a voltmeter and mea-
'the sensor output voltage at idle (800
) and at 3000 rpm. The sensor output
e should fluctuate between zero

24 The Crankshaft Position (CKP) sensor
is located on the front of the cylinder
block; to remove the CKP sensor,

remove the retaining bolt (arrow)

B S

11.1 The Camshaft Position (CMP) sensor
(lower arrow) is located at the right rear
corner of the cylinder head; the electrical
connector (upper arrow) is located right
above the injector for cylinder No. 1

and 5 volts at both idle and at 3000 rpm. If
the CMP sensor does not operate as
described, replace it.

Replacement

3 Unplug the CMP sensor electrical con-
nector, remove the sensor mounting bolt and
remove the CMP sensor from the cylinder

head.
4 |nstallation is the reverse of removal.

12 Crankshaft Position (CKP) sensor
- check and replacement

Check

Refer to illustrations 12.1, 12.2a, 12.2b and
12.2¢c

1  The Crankshaft Position (CKP) sensor
(see illustration) is located on the front side
of the engine block, near the flywheel/drive-
plate. The CKP sensor monitors the position
of the crankshaft, from which the PCM is able
to compute engine RPM.

12.2a Crankshaft Position (CKP) sensor
electrical connector (arrow)

[

EL321

CAMSHAFT POSITION SENSOR
SIDE CONNECTOR .

-
C 123

HARNESS SIDE CONNECTOR

11.2a Camshaft Position (CMP) sensor
electrical connector terminal guide
- (1996 through 2000 models)

[ ;

CAMSHAFT POSITION SENSOR
SIDE CONNECTOR

|
Elag 2=l

e

HARNESS SIDE CONNECTOR

11.2b Camshaft Position (CMP) sensor
electrical connector terminal guide
(2001 and later models)

2 Disconnect the CKP sensor electrical
connector (see illustration) and measure the
resistance between terminals 2 and 3 of the
sensor (see illustrations). Compare your
measurement with the value listed in this
Chapter's Specifications. If the indicated
resistance is outside the specified range of
resistance, replace the CKP sensor.

| .
312|1
_
CRANKSHAFT POSITION SENSOR
SIDE CONNECTOR
|_|
01123
HARNESS SIDE CONNECTOR

[43010-6-12.2B HAYNES]

12.2b Crankshaft Position (CKP) sensor
electrical connector terminal guide
(1996 through 2000 models}
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CRANKSHAFT POSITION SENSOR
SIDE CONNECTOR

3
B:3:1211 D

HARNESS SIDE CONNECTOR

43010-6-12.2C HAYNES]

12.2¢ Crankshaft Position (CKP) sensor
electrical connector terminal guide
(2001 and later models)

Replacement

3  Unplug the CKP sensor electrical con-
nector, remove the CKP sensor mounting
bolt (see illustration 12.1) and remove the
CKP sensor from the block.

4  Installation is the reverse of removal. Be
sure to tighten the CKP sensor mounting bolt
to the torque listed in this Chapter's Specifi-
cations.

13 Acceleration sensor - check and
replacement

Check

Refer to illustrations 13.1 and 13.2

1  The acceleration sensor (see illustra-
tion) is located at the left rear corner of the
engine compartment. The acceleration sen-
sor prevents the PCM from misinterpreting a
rough road as a misfire signal.

2  Backprobe terminal no.1 of the accelera-
tion sensor electrical connector (see illustra-
tion) (see Chapter 12 for additional information
on how to backprobe a connector) and hook
up a voltmeter between terminal no. 1 and
ground. Use leads long enough to allow you to
place the voltmeter on the dash or somewhere
inside the vehicle where you can see it safely,
i.e. without taking your eyes off the road.

3  Start the engine and allow it to warm up
until it's idling normally. Note the voltage out-
put from the acceleration sensor and com-
pare your measurement to the idling voltage
listed in this Chapter's Specifications.

4 Take the vehicle on a drive and measure
the voltage output of the acceleration sensor
again and compare your measurement to the
driving voltage listed in this Chapter’'s Speci-
fications.

5 If the voltage is outside the specified
range at idle or while driving, replace the
acceleration sensor,

Replacement

6  Unplug the acceleration sensor electri-
cal connector.
7  Remove the acceleration sensor retain-

13.1 The acceleration sensor is located at
the left rear corner of the engine
compartment; to detach the acceleration
sensor from its mounting bracket, remove
these two bolts (arrows)

ing bolts (see illustration 13.1).
8 Remove the acceleration sensor.
9 Installation is the reverse of removal.

14 Manifold Absolute Pressure
(MAP)/Intake Air Temperature
(IAT) sensor (2001 and later
models) - check and replacement

Check

Manifold Absolute Pressure (MAP)
sensor

Refer to illustrations 14.1 and 14.2

1 The Manifold Absolute Pressure (MAP)
sensor (see illustration) is located on the air
intake plenum. The MAP sensor is a pres-
sure-sensitive variable resistor that measures
changes in intake manifold pressure caused
by changes in engine load and speed. The
MAP sensor converts these changes into a
variable voltage output. The MAP sensor also
measures barometric pressure during start-
ing and, under some conditions, allows the
PCM to automatically compensate for
changes in altitude. The PCM provides 5-
volts to power the MAP sensor, which pro-
vides a path to ground through its variable
resistor. The amount of voltage dropped
across the resistor is interpreted by the PCM
as the change in intake manifold pressure.
The PCM uses this information to help con-
trol fuel delivery and ignition timing.

2  Backprobe terminals 1 and 4 of the MAP
sensor electrical connector (see illustration)
(see Chapter 12 for additional information on
how to backprobe a connector). Hook up a
voltmeter to the backprobed wires. Turn the
ignition switch to ON and note the indicated
MAP sensor output voltage. Compare your
measurement to the MAP sensor output volt-
age listed in this Chapter’s Specifications.

3  Start the engine and allow it to warm up
to its normal idle. Once again, note the indi-
cated voltage and compare your measure-
ment to the voltage listed in this Chapter's

0
Cl5s 2 |1

ACCELERATION SENSOR
SIDE CONNECTOR

=
112130

HARNESS SIDE CONNECTOR

13.2 Acceleration sensor electrical
connector terminal guide

- 4 - = _— - .
14.1 The Manifold Absolute Pressure
(MAP)/Intake Air Temperature (IAT) sensor

is located on the air intake plenum; to
detach the MAP/IAT sensor from the
plenum, unplug the electrical
connector and remove the two
bolts (2001 and later models)

Specifications.

4  If the voltage is outside the specified
range with the ignition switch on, or at idle,
replace the MAP/IAT sensor.

I'_Il-ll—l

OQ1]12|3]|4
I_ILII_I

MAP/ IAT SIDE

= ﬂ m
043121148
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HAHNELISS SIDE

[43010-6-14.2 HAYNES]

14.2 MAP/IAT sensor.electrical connector

terminal guide (2001 and later models)
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15.1a On 1996 through 2000 models, the
ldle Speed Control (ISC) actuator (arrow)
is located right behind the
air intake plenum

15.2a To unplug the ISC electrical

connector, depress the wire retainer and
pull off the connector (1996 through

2000 model shown, 2001 models similar)

Intake Air Temperature (IAT) sensor

5 The Intake Air Temperature (IAT) sensor
(see illustration 14.1) is also located on the
air intake plenum, and shares the same hous-
Ing with the MAP sensor. The IAT sensor is a

IDLE SPEED CONTROL
ACTUATOR SIDE CONNECTOR

Elioa
01(2|3p

HARNESS SIDE CONNECTOR

15.2b Idle Speed Control (ISC) actuator
electrical connector terminal
guide (all quels)

15.1b On 2001 and later models, the Idle
Speed Control (ISC) actuator is mounted
on the front of the air intake plenum; to
remove the ISC actuator, unplug the
electrical connector, remove the two
mounting screws (arrows) and
disconnect the ISC actuator from
the hose underneath

negative temperature coefficient (NTC) thyris-
tor (a thermo-resistor that decreases its resis-
tance as the air temperature goes up). The
PCM provides a 5-volt signal to the IAT sen-
sor. As the engine warms up, so does the
intake air, and the IAT sensor resistance
decreases accordingly, allowing an increasing
portion of the 5-volt signal from the PCM to
return to ground through the PCM. The PCM
uses this variable output voltage from the IAT
sensor to calculate the appropriate amount of
fuel to deliver through the injectors.

6 Remove the MAP/IAT sensor from the
air intake plenum and hook up an ohmmeter
to terminals 3 and 4 (see illustration 14.2).
Heat up the IAT sensor with a hair dryer. As
the IAT sensor heats up, note the resistance
across terminals 3 and 4 and compare your
measurements to the resistance values listed
in this Chapter's Specifications.

7 If the IAT sensor resistance doesn't
decrease as specified, replace the MAP/IAT

sensor.

15.4 Before removing the ISC actuator,
loosen the hose clamps and disconnect
both hoses (1996 through 2000 models)

Replacement

8  Unplug the MAP/IAT sensor electrical
connector.

9 Remove the MAP/IAT sensor retaining
bolts (see illustration 14.1) and detach the
MAP/IAT senser from the plenum.

10 Installation is the reverse of removal.

15 Idle Speed Control (ISC) actuator
- check and replacement

Check

Refer to illustrations 15.1a, 15.1b, 15.2a and
15.2b

1 On 1996 through 2000 models, the Idle
Speed Control (ISC) actuator (see illustra-
tion) is located behind air intake plenum. On
2001 and later models, the Idle Speed Con-
trol (ISC) actuator (see illustration) is located
on the front of the air intake plenum. The ISC
actuator, which is under PCM control, con-
trols the amount of air entering the intake
plenum at idle.

2 Disconnect the ISC actuator electrical
connector (see illustration) and measure the
resistance across terminals 1 and 3, then ter-
minals 2 and 3 (see illustration). Compare
your measurements with the values listed in
this Chapter's Specifications. If the indicated
resistance is incorrect for either pair of termi-
nals, replace the ISC actuator.

Replacement

1996 through 2000 models

Refer to illustrations 15.4 and 15.5

3  Unplug the ISC actuator electrical con-
nector (see illustration 15.2a).

4  Loosen the hose clamps (see illustra-
tion) and disconnect the air hoses from the
actuator.

5 To disengage the ISC actuator from its
mounting bracket, pull straight up (see illus-
tration). (It's not necessary to remove the
bracket itself.)

6 Installation is the reverse of removal.

15.5 To detach the ISC actuator from the
air intake plenum, simply pull it straight up
- it's not necessary to remove the bracket
(1996 through 2000 models)
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16.1 The Multiport Fuel Injection (MFi)
control relay is located under the steering
column (trim panel and reinforcement
removed); to remove the MFI control
relay, unplug the electrical connector and
remove this retaining bolt (arrow)

2001 and later models

7  Unplug the electrical connector.

8 Remove the ISC actuator mounting
screws (see illustration 15.1b).

9 Disconnect the ISC actuator from the
hose.

10 Installation is the reverse of removal.

16 Multiport Fuel Injection (MFI)
control relay - check and .
replacement

Refer to illustrations 16.1, 16.4a and 16.4b

1  The MFI control relay is located under
the steering column on 2000 and earlier mod-
els (see illustration) or in the underhood
fuse/relay box on 2001 and later models.
When the ignition key switch is turned to ON,
current flows from the ignition switch through
the MFI control relay to ground, activating the
MFI control relay, which supplies power to
the PCM, the fuel injectors and most of the
MFI system information sensors and output
actuators. 3

2 On 2000 and earlier models, remove the
left knee bolster (see Chapter 11) and the
metal reinforcement behind it.

3 Remove the relay.

4  Using an ohmmeter, check continuity
between terminals 1 and 5 on the MFI control
relay (see illustrations). There should be no
continuity.

5  Using jumper wires, connect the battery
positive terminal to terminal 4 and the nega-
tive terminal to terminal 2 on the MFI relay
and check continuity between terminals 1
and 5 again. There should be continuity when
the relay is energized.

6 Disconnect the jumper wires and check
continuity between terminals 3 and 5 on the
relay. There should be no continuity.

7  Reconnect the jumper wires as in Step 5
and check continuity between terminals 3
and 5. There should be continuity

o I A -

MFI CONTROL RELAY
SIDE CONNECTOR

1

21 3] 4

5

HARNESS SIDE CONNECTOR

43010-6-16.4A HAYNES

16.4a Multiport Fuel Injection (MFI)
control relay electrical connector terminal
guide (1996 through 2000 models)

5

MFI CONTROL RELAY
SIDE CONNECTOR

1

4 | 3|2

5

HARNESS SIDE CONNECTOR

16.4b Multiport Fuel Injection (MFI)
control relay electrical connector
terminal guide (2001 and later models)

8 If the MFI control relay doesn’t operate
as described, replace it.
9 Installation is the reverse of removal.

17 Positive Crankcase Ventilation
(PCV) system

Refer to illustration 17.2

1 The Positive Crankcase Ventilation
(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.

2  The only components of the PCV sys-
tem are the PCV valve (see illustration) and
a pair of hoses. One hose connects the air
intake duct to the valve cover; this hose car-
ries fresh air from the intake to the crankcase.
The other hose connects the PCV valve,
which is installed in the valve cover, to the air
intake plenum; this hose carries crankcase
vapors from the engine to the intake plenum.
3  When the throttle valve is closed during
deceleration and idle, intake vacuum is high.
When intake vacuum is high (also referred to
as a “low load"” condition), the PCV valve
restricts the flow of crankcase vapors in order
to prevent an excessively rich mixture during
deceleration and to maintain idle quality.
When the throttle valve is open during accel-
eration and steady cruising speeds, intake
vacuum is low (“high load” condition). Under
these conditions, the PCV valve opens more

to facilitate flow. If abnormal operating condi-
tions (such as piston ring problems) arise, the
system is designed to allow excessive
amounts of blow-by gases to flow back
through the crankcase vent hose into the air
intake duct, where it mixes with intake air.

4  Checking and replacement of the PCV
valve and filter is covered in Chapter 1.

18 Evaporative Emission Control
(EVAP) system - check and
component replacement

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

17.2 The PCV valve (arrow) is located in
the valve cover

B e o B R T
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18.7a On 1996 through 2000
models, the EVAP canister is
located in front of the left
wheel well; to access the
canister, remove the left
inner fender panel i

Alr filter inlet hose

Alir filter

Air filter-to-CCV hose

CCV slectrical connector
Close Canister Valve (CCV)
Two-way valve

Fuel tank-to-EVAP canister
hose

EVAP canister-to-canister
purge solenoid valve hose

=~ T O o R =

o

@ 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
offimmediately 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 safety glasses and have a
Class B type fire extinguisher on hand.

di-

e
ck
g_air

General description

1 The Evaporative Emission Control
EVAP) system absorbs fuel vapors from the
fuel tank and, during engine operation,
feleases them into the engine intake system,
Where they mix with the incoming air/fuel
‘mixture. The main components of the EVAP
stemn are the fuel tank, the Fuel Tank Pres-
sure (FTP) sensor, the EVAP canister (filled
With activated charcoal to absorb fuel
"Jhpors], the canister purge solenoid valve,
g Canister Close Valve (CCV), and the
or and purge lines that connect these
ponents to each other and to the fuel
and the engine.

After passing through a one-way valve,
tank vapors are carried through a vapor
the EVAP canister. The activated char-
in the canister absorbs and stores the
ors. There they remain until the next time
{he engine is running and warmed up, at which
he PCM energizes the canister purge
noid valve, which opens the canister
rge valve. Fuel vapors from the canister are
drawn through a hose by intake manifold
um into the intake manifold and then to
combustion chamber where they are
ed up during normal engine operation.
The PCM doesn't simply turn the canis-
urge solenoid valve on and off; it regu-
the rate of vapor flow from the canister
bihe intake manifold by controlling the “duty
e" of the solenoid. (The duty cycle is a
isurement of the amount of time during
ch the solenoid is energized, or turned on,

le,
on
 or

expressed as a percentage of the complete
on-off cycle of the solenoid. In other words,
the duty cycle is the ratio of the pulse width
to the complete cycle width.) During cold run-
ning conditions, the PCM does not energize
the solenoid. After the engine has warmed up
to the correct operating temperature, the
PCM purges the vapors to the intake mani-
fold in accordance with the operating condi-
tion of the engine. The PCM will energize the
purge control valve solenoid about 5 to 10
times per second. The flow rate is determined
by the “pulse width,” or length of time, that
the solenoid is energized.

4 The EVAP system is equipped with a
Fuel Tank Pressure (FTP) sensor that can
detect a leak in the EVAP system. The FTP
detects the difference in pressure between
the ambient pressure (about 14.7 psi at sea
level) and the pressure inside the fuel tank
(which increases in relation to ambient pres-
sure, as the fuel heats up). If the FTP sensor
detects excessive pressure, it signals the
PCM, which opens the Canister Close Valve
(CCV).

Check and replacement

Note 1: The evaporative emissions control
system, like all emission control systems, is
protected by a Federally-mandated warranty.
The EVAP system probably won't fail during
the service life of the vehicle; however, if it

-does, the hoses or charcoal canister are usu-

ally to blame.

Note 2: A factory scan tool is required to
thoroughly check the EVAP system. If the fol-
lowing simple checks fail to solve the prob-
lemn, have the system diagnosed by a dealer
service department or other qualified repair
shop.

5  First, check the hoses. A damaged, dis-
connected, kinked or missing hose is the
most likely cause of a malfunctioning EVAP
system. Refer to the Vacuum Hose Routing
Diagram (see Section 1) to determine
whether the hoses are correctly routed and
attached. Repair any damaged hoses or
replace any missing hoses as necessary.

6  Check the related wiring (see the Wiring
Diagrams at the end of Chapter 12).

18.7b On 2001 and later models, the EVAP
canister is located at the left rear corner
of the underside of the vehicle; to remove
the EVAP canister, remove these two
bolts (arrows), remove the plastic
protective cover and then
lower the canister

EVAP canister

Refer to illustrations 18.7a, 18.7b and 18.8

7 The EVAP canister (see illustrations) is
located in front of the left wheel well (1996
through 2000 models) or underneath the left
rear part of the floorpan (2001 and later mod-
els), Inspect all hoses leading to and from the
canister for loose connections, damage and
kinks.

8 Remove the canister (1996 through
2000 models, see accompanying illustra-
tion; 2001 models, see illustration 18.7b)
and then inspect it for distortion, cracks and
any sign of leaking fuel vapor.

9  If there is any sign of damage to the e
canister, replace it.

18.8 To remove the EVAP canister on
1996 through 2000 models, disconnect the
hoses shown in illustration 18.7a, then
remove these two bolts (arrows) and pull
down the canister to disengage it from the
upper end of the mounting bracket (when
you unbolt the canister, the outer of the
two lower brackets - the one that slots
into the underside of the canister -
will fall off, so don't lose it)
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18.10 To remove the air filter from the canister on 2001 and later 18.11a On 1996 through 2000 models, the Canister Close Valve
(CCV) (arrow) is located on the upper edge of the EVAP canister,

models, remove the bolt that secures the CCV to the filter (see
in the hose between the air filter and the two-way valve i

illustration 18.11b) and then remove this bolt (arrow)

Air filter

Refer to illustration 18.10

10 When the EVAP canister is vented to the
intake manifold by the canister purge
solenoid valve, fresh air is drawn into the
canister to help flush fuel vapors from the
charcoal in which they're stored inside the
canister. The air filter (1996 through 2000
models, see illustration 18.7a; 2001 mod-
els, see accompanying illustration), which
is located on the side of the EVAP canister,
prevents dirt and debris from contaminating
the EVAP canister. To detach the filter from
the canister on 1996 through 2000 models,
loosen the two hose clamps, disconnect the
hoses from the filter, remove the two nuts
that secure the air filter housing to the canis-
ter and then remove the filter. To detach the
filter from the canister on 2001 models,
remove the bolt that secures the CCV to the
filter (see illustration 18.11b), remove the
bolt that secures the filter to the canister (see
illustration 18.10) and then remove the filter.
Inspect the filter for cracks, distortion and
other damage: Make sure the filter isn't
clogged. If the filter is damaged, replace it.

Canister Close Valve (CCV)

Refer to illustrations 18.11a, 18.11b and
18.12

11 The Canister Close Valve (CCV) (see
illustrations) is located at the upper edge of

2= 1.0
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18.12 Canister Close Valve (CCV)
electrical connector terminal guide

the EVAP canister, in the hose between the
air filter and the two-way valve.

12 Start the engine and allow it to warm up.
At idle, disconnect the CCV electrical connec-
tor and, using a pair of jumper wires, connect
the two halves of terminal 2 with one of the
jumper wires (see illustration). Use the other
jumper wire to connect terminal 1 on the CCV
side of the connector to the negative battery
terminal and then verify that the CCV is closed.
Disconnect the jumper wire between terminal
1 and the negative battery terminal and then
verify that the CCV is open. How can you tell
whether the CCV is open, or closed? Place a
very thin piece of paper flat against the end of
the hose and note whether the hose sucks the
paper toward it, or not. If the hose sucks the
paper toward it, the CCV is open; if the hose
doesn’t suck the paper, the CCV is closed.

13 If the CCV doesn't operate as
described, replace it.

18.14 The two-way valve (arrow) is
located in the hose between the CCV and
the EVAP canister (1996 through 2000
model shown; on 2001 and later models,
the two-way valve is located underneath
the vehicle, ahead of the EVAP canister,
between the fuel tank pressure
sensor and canister)

I o L
18.11b On 2001 and later models, the
Canister Close Valve (CCV) is located on

top of the EVAP canister; to remove it,
unplug the electrical connector (A), loosen
the hose clamp (B), disconnect the hose,
remove this boit (arrow) and detach the
CCV from the air filter

‘.'.:(, !

18.15 To test the two-way valve, hook up
a hand-held vacuum pump and verify tha
air can travel through the valve in the
direction of the arrow, but not in the
opposite direction s
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‘Two-way valve

to illustrations 18.14 and 18.15

The two-way valve (see illustration) is
ed in the same hose as the air filter and
fhe CCV, between the CCV and the EVAP
Loosen the two hose clamps and pull
hoses off the two-way valve. To test the
iWo-way valve, verify that air can pass
through the valve in the direction of the direc-
‘fional arrow on the valve (see illustration),
d cannot pass through the valve in the
posite direction of the directional arrow.
(ideally, this test should be performed with a
d-operated pump, but if you have no
pump, carefully wipe off the two-way valve
blow through it.)

6 If the two-way valve doesn’t operate as
cribed, replace it.

left rear corner of the engine compartment, next to the left
strut tower on 2000 and earlier models

'18.18b ... connect a vacuum gauge in its place, start the engine
and verify that there is a steady vacuum indicated by the gauge; if
3 there isn’t, the port is clogged and must be cleaned

Canister purge solenoid valve

Refer to illustrations 18.17, 18.18a, 18.18b
and 18.19

17 The canister purge solenoid valve (see
illustration), which controls the flow of
vapors through the purge hose between the
canister and the intake manifold, is located in
the left rear corner of the engine compart-
ment, next to the left strut tower (1996
through 2600 models) or behind the air intake
plenum (2001 and later models).

18 Before testing the canister purge
solenoid valve, make sure that the purge port
at the intake manifold is not clogged. Discon-
nect the purge hose (see illustration), con-
nect a vacuum gauge in its place (see illus-
tration), start the engine and verify that there
is a steady vacuum indicated by the gauge. If
there isn't, the purge port might be clogged.

1 4

.
gL N

18.18a The purge port for the canister purge solenoid valve is
located on the backside of the air intake plenum; to verify
that the port isn't clogged up, disconnect the purge
hose (arrow) from the purge port. ..

Try blowing out the port with compressed air
and then retest it. If the port is still clogged,
remove the intake manifold (see Chapter 4)
and clean it thoroughly.

19 Detach the red-striped vacuum hose
(the hose connected to the rear end of the
valve) from the canister purge solenoid valve,
and then connect a hand-operated vacuum
pump to the solenoid valve in its place (see
illustration).

20 Unplug the electrical connector from the
canister purge solenoid valve. Using a pair of
jumper wires, apply battery voltage and
ground to the terminals on the valve. Apply
vacuum to the valve and verify that the valve
releases the vacuum.

21 Disconnect the jumper cables, apply
vacuum to the solenoid valve again and verify
that the valve retains vacuum.

22 If the canister purge solenoid valve

18.19 The canister purge solenoid valve should hold vacuum
when not energized, and shouldn’t hold vacuum when energized
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18.25a The Fuel Tank Pressure (FTP) sensor, which is located in
the left rear wheel well, is protected by this cover; to remove the
cover, remove these two screws (arrows)

doesn't operate as described, replace it.

23 Measure the resistance between the ter-
minals of the solenoid valve electrical con-
nector on the solenoid side and compare
your measurement to the resistance listed in
this Chapter's Specifications.

24 If the resistance is incorrect, replace the
canister purge solenoid valve.

Fuel Tank Pressure (FTP) sensor
Refer to illustrations 18.25a, 18.25b and 18.27
Note: Verify that the fuel tank contains at
least 15 percent of its normal capacity before
proceeding. Otherwise, the results will be
inaccurate.

25 The Fuel Tank Pressure (FTP) sensor
(see illustrations) is located near the fuel
tank.

26 Start the engine and allow it to reach its
normal idle (800 rpm).

27 Using T-pins or some other suitable
wires, back-probe terminals 1 and 2 of the
FTP sensor connector (see illustration) and
then hook up a voltmeter to the probe wires
(see Chapter 12 for additional information on
how to backprobe a connector).

28 After the engine has been idling for at
least 20 minutes, accelerate the engine and
note the voltage. Compare your measure-
ment to the voltage listed in this Chapter’s
Specifications.

29 |If the FTP sensor doesn't operate as
described, replace it.

19 On-Board Refueling Vapor
Recovery (ORVR) system
~ (1998 and later modeis) -
general information

On 1998 and later models, the EVAP
system (see Section 18) includes an On-
Board Refueling Vapor Recovery (ORVR) sys-
tem, which prevents fuel vapors from escap-
ing into the atmosphere during refueling and

instead directs them to the EVAP canister. If
the ORVR system malfunctions, have it diag-
nosed and repaired by a dealer service
department.

20 Catalytic converter - check and
component replacement

Refer to illustration 20.1

Note: Because of a Federally mandated war-
ranty which covers emissions-related compo-
nents such as the catalytic converter, check
with a dealer service department before
replacing the converter at your own expense.
1 The catalytic converter (see illustration)
is an emission control device added to the
exhaust system to reduce pollutants from the
exhaust gas stream. A three-way catalyst
design is used. The catalytic coating on the
reduction part of the catalyst consists of plat-
inum and rhodium, which lowers the levels of
oxides of nitrogen (NOx). The catalytic coat-
ing on the oxidation part of the catalyst con-
sists of platinum and palladium, which

=
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18.27 Fuel Tank Pressure (FTP) sensor
electrical connector terminal guide

18.25b To detach the FTP sensor from its mounting bracket,
remove these two bolts (arrows) (the bolt heads, not visible
in this photo, face up, and must be removed from the
upper side of the sensor)

reduces hydrocarbons (HC) and carbon
monoxide (CO).

2  On 1996 and 1997 models, there is one-
catalytic converter, which is located under-
neath the vehicle, right behind the upstream
heated oxygen sensor (HO2S). There are two
converters on 1998 and later models. The:
first converter is either bolted to the exhaust
manifold (1998 through 2000 models), or s
an integral part of the exhaust manifold (2001
and later models). The second converter isin
the same location as the single converter
used on 1996 and 1997 models, i.e. under-
neath the vehicle, right behind the upstre
HO2S. Both converters function in exactly’
the same manner, but the upstream con-
verter heats up much more quickly than
downstream converter, so the interval of fi
during which the vehicle “runs dirty” duri
cold-start warm-ups is considerably less th
that of earlier vehicles with only one catalyst.

Check

3  Whenever the vehicle is raised for se
vicing of underbody components, inspect
catalytic converter for leaks, corrosion,
and other damage. Inspect the welds/fla
bolts that attach the front and rear ends
the converter to the exhaust system. If
age is discovered, the converter shou
replaced.

4 A catalytic converter might beco
clogged. The easiest way to determ
whether a converter is restricted is to
vacuum gauge to diagnose the effect o
blocked exhaust on intake vacuum.

a) Connect a vacuum gauge to an ints
manifold vacuum source.

b) Warm the engine to operating tempe
ture, place the transmission in Park
apply the parking brake.

c) Note and record the vacuum rea
idle.

d) Open the throttle until the engine s
is about 2000 rpm.

O N U " e A= m o m
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e) Release the throttle quickly and record
the vacuum reading.

) Perform the test three more times,
recording the reading after each test.

g) If the reading after the fourth test is more
than one in-Hg lower than the reading
recorded at idle, the catalytic converter,
muffler or exhaust pipes may be plugged
or restricted.

5 No further testing of the catalytic con-
verter is recommended. The test equipment
for a catalytic converter is specialized and
expensive. If you suspect that a converter is
malfunctioning, take it to a dealer service
department and have it checked out.

Replacement

Note: Refer to the exhaust system servicing
section in Chapter 4A for additional informa-
fion.

6 Raise the vehicle and support it securely
on jackstands.

1996 and 1997 models, and
downstream converter on 1998 and
later models

Refer to illustrations 20.7a and 20.7b

6 Disconnect the electrical connector(s)
from the oxygen sensor(s) (see Section 9).

20.1 A typical catalytic converter (arrow); on 1996 and 1997
‘models, this is the only converter used; on 1998 and later models,

- this is the second, or “downstream,” converter (the upstream

converter on these models is right below the exhaust manifold)

7  Because they're subjected to intense
heat, as well as dirt, debris, mud and water,
the nuts and bolts that attach the mounting
flanges of the catalyst to the exhaust pipe
flanges are among the most-difficult-to-
remove fasteners on the vehicle. Apply a lib-
eral amount of penetrant to the exhaust pipe-
to-catalytic converter nuts and bolts (see
illustrations). Wait a while for the penetrant
to do its work and then remove the exhaust
pipe-to-catalyst nuts and bolts, separate the
exhaust pipes from the converter and remove
the converter. Installation is the reverse of
removal. Be sure to clean any carbon
deposits from the exhaust pipe flanges and
use new gaskets when installing the new
converter. Tighten the bolts securely.

1998 and later models (upstream
converter)

8 Remove the nuts and bolts that attach
the upper exhaust pipe to the lower flange of
the converter. Be sure to apply penetrant to
the fasteners to loosen them up (see com-
ments in Step 7 regarding catalyst fasteners).
Separate the upper end of the exhaust pipe
from the catalyst and push it aside.

9  On 1998 through 2000 models, unbolt
the catalyst from the exhaust manifold (again,

20.7a To detach the converter (1996 and 1997 models)
or the downstream converter (1998 and later models)
from the exhaust system, remove these nuts
and bolts (arrows) from the forward flange. ..

20.7b ... and then remove these nuts and
bolts (arrows) from the rear flange

use liberal doses of penetrant to help loosen
the fasteners). On 2001 and later models, the
upstream converter is an integral part of the
exhaust manifold. Remove the exhaust mani-
fold (see Chapter 2A). : i
10 Clean the carbon deposits from the
mounting flanges and install new gaskets.

11 Installation is the reverse of removal.




E | .

6-22 Chapter 6 Emissions and engine control systems

Notes

L .

b o mo

e e ot . & e ——
Mo = | tnl .

e e
440




7A-1

Chapter 7 Part A
Manual transaxle
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1 General information

The models covered by this manual are

. equipped with either a five-speed manual
. transaxle or an automatic transaxle. Informa-

tion on the manual transaxle is included in
this Part of Chapter 7. Information on the
automatic transaxle can be found in Chapter
7, Part B. You'll also find certain procedures
common to both transaxles - such as oil seal
replacement - in Chapter 7B.

The manual transaxle is a synchronized,
5-speed design. The transaxle model number
is stamped onto a plate on the transaxle.
Refer to Vehicle identification nhumbers at the
front of this manual for the location of the
plate.

Depending on the expense involved in
having a transaxle overhauled, it might be a
better idea to consider replacing it with either

a new or rebuilt unit. Your local dealer or

transaxle shop should be able to supply
information concerning cost, availability and
exchange policy. Regardless of how you
decide to remedy a transaxle problem, you
can still save a lot of money by removing and
installing the unit yourself.

2 Shift lever assembly and cables -
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
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).

Ft-Ibs (unless otherwise indicated) Nm
................................... 108 to 132 in-lbs 12t0 15

108.to 132 in-lbs 12to 15 -
................................... 7 to 10 in-lbs 9to 14

44 to 59 60 to 80

32 to 39 43 to 55

43 to 58 60 to 80

65 to 80 90 to 110

Shift lever

Refer to illustration 2.2

1 Remove the center console (see Chap-
ter 11).

2  Remove shift and select cable retainers
and disconnect both cables from the shift
lever (see illustration).

3 Remove the retaining bolts/nuts and
detach the shift lever assembly.

4 Installation is the reverse or removal.

Cables

5 Detach the shift and select cable from
the shift lever assembly (see Step 2).

6 Remove the retaining clips and cotter
pins and detach the cable ends of the
transaxle.

7 Remove the cable retainer bolts from
the firewall and detach the cable assembly
from the vehicle.

8 Installation is the reverse of removal.




7A-2

Chapter 7 Part A Manual transaxle

2.3 Typical shift lever and cable assembly -

exploded view

Shift Cable
Grommet

3 Manual transaxle - removal and
installation

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
.dure that requires disconnecting the battery,
make sure you have the activation code.

Remo'vai

1  Disconnect the negative cable and then
the positive cable from the battery.

2 Remove the air intake duct and the air
cleaner housing (see Chapter 4).

3 Disconnect the back-up light switch.

4  Disconnect the clutch fluid line, unbolt
the clutch release cylinder and support it out
of the way with a piece of wire (see Chap-
ter B). Caution: Be careful not to bend or kink
the clutch fluid pressure line and do NOT
depress the clutch pedal while the clutch
release cylinder is removed.

5 Discennect the speedometer cable. On
2001 models, remove the battery and battery
tray.

6 Disconnect and remove the shift cables
from the transaxle (see Section 2).

7 Remove the upper transaxle mounting
bolts and the starter motor bolts.

8 Secure the engine using an engine sup-
port fixture (see illustration 6.8 in Chapter
7B). If an engine support fixture is not avail-
able, connect an engine hoist and a lifting
chain assembly.

9  Raise the vehicle and support it securely
on jackstands.

10 Remove the front wheels.

11 Remove the splash shield and drain the
transaxle lubricant (see Chapter 1).

12 Disconnect the control arms from the
steering knuckles (see Chapter 10).

13 Remove the driveaxles (see Chapter 8).
14 Remove the center member and the

transaxle stay from the engine (2000 and ear-
lier models.

15 Remove front mounting
bracket from the vehicle.

16 Remove the clutch access cover.

17 Support the transaxle with a transaxle
jack. Secure the transaxle to the jack with a
safety chain. Raise the jack just enough to
take the weight off the mounts. Note: Special
transmission adapters are available that fit
onto regular floor jacks. These can be
obtained at tool stores or equipment rental
yards.

18 Remove the lower transaxle mounting
bolts.

19 Make a final check that all wires and
hoses have been disconnected from the
transaxle, then carefully pull the transaxle
and jack away from the engine. Once the
input shatft is clear, lower the transaxle and
remove it from under the vehicle.

20 With the transaxle removed, the clutch
components are now accessible and can be
inspected. In most cases, new clutch compo-
nents should be routinely installed when the
transaxle is removed (see Chapter 8).

Installation

21 If removed, install the clutch compo-
nents (see Chapter 8.)

22  With the transaxle secured to the jack by
a chain, raise it into position behind the
engine, then carefully slide it forward, engag-
ing the dowel pins on the transaxle with the
corresponding holes in the block and the input
shaft with the clutch plate hub splines. Do not
use excessive force to install the transaxle - if
the input shaft does not slide into place, read-
just the angle of the transaxle so it is level
and/or turn the input shaft so the splines
engage properly with the clutch plate hub.

23 Install the lower engine-to-transaxle
mounting bolts and the rear engine mount
bracket bolts. Refer to Chapter 2A for the
installation procedure and the torque specifi-
cations.

transaxle

]5;,

#

Shift Lever Assembly

&—— Clip

24 Install the lower left mount onto the
transaxle (refer to Chapter 2A for the torque
specifications).

25 Connect the shift cables to the
transaxle.

26 Install the driveaxles (see Chapter 8). |
27 Install the transaxle center member and
tighten the bolts to the torque listed in this
Chapter’s Specifications. |
28 Connect the control arm to the steering
knuckles (see Chapter 10).

29 Install the splash shield and front wheels
and lower the vehicle. y

30 Install the remaining transaxle mounting:
bolts and tighten them to the torque listed in
this Chapter’'s Specifications. _

31 Install the front engine mount bolts (see’
Chapter 2A) for the installation procedure and
the torque specifications.

32 The remainder of installation is the:
reverse of removal.

33 Refill the transaxle with the specified -
type and amount of lubricant (see Chapter 1}.
34 Check the clutch operation and bleed
the hydraulic system, if necessary (see Chap-
ter 8). s

35 Road test the vehicle for proper opera:
tion and check for leaks.
36 Have the front
checked.

wheel alignment

4 Manual transaxle overhaul -
general information

Overhauling a manual transaxle is dif
cult for the do-it-yourselfer. Not only m
you disassemble and reassemble many
parts, but you must also measure num
clearances and, if necessary, change
with select-fit shims, thrust washers an
spacer collars.

If transaxle problems arise, you
save a lot of money by removing
installing the transaxle yourself. Then buy
rebuilt transaxle (check with local auto
stores and transmission shops). The cost
an overhaul almost always exceeds the
of a rebuilt unit. If rebuilt units aren'ta
able, have the transaxle rebuilt by a shop
specializes in rebuilding these units.
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1 General information

Refer to illustration 1.2a and 1.2b

All models covered by this manual are
equipped with either a manual transaxle or an
automatic transaxle. Information on the auto-
matic is included in this Part of Chapter 7.
Information on the manual transaxle can be

found in Chapter 7, Part A. You'll also find
certain procedures common to both
transaxles - such as oil seal replacement - in
this chapter.

The automatic transaxle is an electroni-
cally controlled, 4-speed unit (see illustra-
tions). The transaxle model number is
stamped onto a plate on the transaxle. Refer
to Vehicle identification numbers at the front

~ 1.2a Anunderside view of
= 41 the automatic transaxle and
related components (2000
and earlier model shown)

1 Center member
2  Transaxle fluid pan

of this manual for the location of the plate. Be
sure to consult with a dealer parts specialist
or other qualified automotive parts represen-
tative when ordering replacement transaxle
parts. .

The transaxle is equipped with transaxle
solenoids that are controlled by the com-
puter. These transaxle actuators (solenoids}
are.mounted in the valve body.

1.2b Underside view of the
automatic transaxle and

related components (2001
and later model shown)

1 Subframe
2  Subframe bolts
3  Transaxle drain plug
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Due to the complexity of the clutches

‘and the hydraulic control system, and

because of the special tools and expertise
required to perform an automatic transaxle
overhaul, it should not be undertaken by the
home mechanic. Therefore, the procedures in
this Chapter are limited to general diagnosis,
routine maintenance, adjustment and
transaxle removal and installation.

If the transaxle requires major repair work,
it should be left to a dealer service depart-
ment or an automotive or transmission repair
shop. You can, however, remove and install
the transaxle yourself and save the expense,
even if the repair work is done by a transmis-
sion shop (but be sure a proper diagnosis has
been made before removing the transaxle).

2 Diagnosis - general

Note: Automnatic transaxle malfunctions may
be caused by five general conditions: poor
engine performance, improper adjustments,
hydraulic malfunctions, mechanical malfunc-
tions or malfunctions in the computer or its
signal network. Diagnosis of these problems
should always begin with a check of the easily
repaired items: fluid level and condition (see
Chapter 1), shift control cable adjustment and
transaxle range sensor adjustment. Next, per-
form a road test to determine if the problem
has been corrected or if more diagnosis is
necessary. If the problem persists after the
preliminary tests and corrections are com-
pleted, additional diagnosis should be done
by a dealer service department or transmis-
sion repair shop. Refer to the Troubleshoot-
ing section at the front of this manual for
information on symptoms of transaxle prob-
lems.

Preliminary checks

1 Drive the vehicle to warm the transaxle
to normal operating temperature.
2 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 below).

b) If the fluid 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 walls that separate the coolant from
the transmission fiuid (see Chapter 3).

¢c) If the fluid is foaming, drain it and refill
the transaxle, then check for coolant in
the fluid, or a high fluid level.

3 Check the engine idle speed. Note: /f
the engine is malfunctioning, do not proceed

with the preliminary checks until it has been

repaired and runs normally.

4 Check the throttle control cable for free-
“dom of movement (see Chapter 4).

5 Inspect the shift control linkage (see

Section 4). Make sure that it's properly
adjusted and that the linkage operates
smoothly.

Fluid leak diagnosis

6  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.

7  Identify the fluid. Make sure it's trans-
mission fluid and not engine oil or brake fluid
(automatic transmission fluid is a deep red
color).

8 Try to pinpoint the source of the leak.
Drive the vehicle several miles, then park it
over a large sheet of cardboard. After a
minute or two, you should be able to locate
the leak by determining the source of the fluid
dripping onto the cardboard.

9  Make a careful visual inspection of the
suspected component and the area immedi-
ately around it. Pay particular attention to
gasket mating surfaces. A mirror is often
helpful for finding leaks in areas that are hard
to see.

10 If the leak still cannot be found, clean
the suspected area thoroughly with a
degreaser or solvent, then dry the area.

11 Drive the vehicle for several miles at nor-
mal operating temperature and varying
speeds. After driving the vehicle, visually
inspect the suspected component again.

12 Once the leak has been located, the
cause must be determined before it can be
properly repaired. If a gasket is replaced but
the sealing flange is bent, the new gasket will
not stop the leak. The bent flange must be
straightened.

13 Before attempting to repair a leak,
check to make sure that the following condi-
tions are corrected or they may cause
another leak. Note: Some of the following
conditions cannot be fixed without highly
specialized tools and expertise. Such prob-
lems must be referred to a transmission shop
or a dealer service department.

Gasket leaks

14 Check the fluid pan (2000 and earlier
models) or front cover periodically. Make
sure the bolts are tight, no bolts are missing,
the gasket is in good condition and the cover
is not damaged.

15 If the leak is from the pan or front cover
area, the bolts may be too tight, the sealing
surface of the transaxle housing may be
damaged, the gasket may be damaged or the
transaxle casting may be cracked or porous.
If sealant instead of gasket material has been
used to form a seal between the pan/cover
and the transaxle housing, it may be the
wrong sealant.

Seal leaks

16 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.

17 Make sure the dipstick tube seal is in
good condition and the tube is properly
seated. Periodically check the area around
the speedometer gear or sensor for leakage.
If transmission fluid is evident, check the O-
ring for damage.

Case leaks

18 If the case itself appears to be leaking,
the casting is porous and will have to be
repaired or replaced.

19 Make sure the oil cooler hose fittings are
tight and in good condition.

Fluid comes out vent pipe or fill
tube

20 If this condition occurs, the transaxle is
overfilled, there is coolant in the fluid, the
case is porous, the dipstick is incorrect, the
vent is plugged or the drain-back holes are
plugged.

3 Shift lever - removal and
installation

Refer to illustrations 3.3, 3.4 and 3.5
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 the impact
sensors, steering column or instrument panel
to avoid the possibility of accidental deploy-
ment of the airbag, which could cause per-
sonal injury (see Chapter 12). The yellow
wiring harnesses and connectors routed
through the console and instrument panel are
for this system. Do not use electrical test
equipment on any of the airbag system wiring
or tamper with them in any way.

1 Remove the center console (see Chap-
ter 11).

2  On 2000 and earlier models, remove the
two screws, detach the shift knob and dis-
connect the overdrive switch connector.

3 Disconnect the cables from the shift
lock and shift cables from the shift lever
assembly (see illustration).

3.3a Disconnect the shift lock cables
(arrows) from the lever assembly

7B



7B-4

Chapter 7 Part B Automatic transaxle

3 ‘e

3.4 Disconnect the shift cable (A), then
remove the through-bolt from
the shift lever (B)

4 Remove the shift cable from the shift
lever assembly, then remove the through-bolt
from the shift lever {see illustration).

5 Remove the shift lever bracket mounting
bolts (see illustration). Remove the shift
lever assembly from the vehicle.

6 Installation is the reverse of removal. Be
sure to tighten the nuts securely.

4  Shift cable - adjustment and
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 the impact
sensors, steering column or instrument panel
to avoid the possibility of accidental deploy-
ment of the airbag, which could cause per-
sonal injury (see Chapter 12). The yellow
wiring harnesses and connectors routed
through the console and instrument panel are
for this system. Do not use electrical test
equipment on any of the airbag system wiring
or tamper with them in any way.

3.5 Remove the shift lever bracket
mounting bolts (arrows)

Adjustment

Refer to illustration 4.3

1 When the shift lever inside the vehicle is
moved from the Neutral position to the other
positions, it should move smoothly and accu-
rately to each position and the shift indicator
should indicate the correct gear position. If
the indicator isn't aligned with the correct
position, adjust the shift cable as follows:

2  Move the lever inside the vehicle to the
Neutral position.

3 Open the hood and loosen the swivel
nut on the rmanual shift lever on the transaxle
noting if the holes in the switch arm and
housing line up (see illustration).

4  Place the shift range lever on the
transaxle in Neutral.

5 Loosen the switch housing bolts and
turn the range switch until the holes in the
switch and the lever line up, then tighten the
swivel nut and switch bolts securely.

6  Check the operation of the transaxle in
each shift lever position (try to start the
engine in each gear - the starter should oper-
ate in the Park and Neutral positions only).

" illustration).

3 W
4.3 Before adjusting the shift cablo,
loosen the swivel nut (A) that connects
the cable to the lever on the transaxle

and note if the holes in the end of the
shift range switch arm and the
housing line up (B)

Replacement ¢

Refer to illustrations 4.7 and 4.8

7  Disconnect the cable from the shift
(see illustration 3.4) and remove the large
clip retaining the it to shift bracket (see
tration).

8 Working on the transaxle, remove
nut and C-clip retaining the cable to
transaxle shift lever and housing bracket (s

9 Remove the two shift cable grom
bolts securing the shift cable grommet ta
bulkhead.

10 Remove the shift cable from the vehicle.

Installation '

11 Insert the shift cable through the op
ing in the bulkhead.

12  Working in the console area of the pas-
senger compartment, pull the cable intg
place and install the C-clip into the bracl
on the shift lever assembly. Install the
end onto the selector lever.

4.8 Remove n
bracket (arrows) and detach the shift cable

4.7 To remove the shift cable, remove the large C-clip
retainer (arrow) from the shift bracket
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13 Working. in the transaxle area, install the
shift cable onto the lever of the transaxle
range sensor. Install the C-clip to lock the
shift cable into the bracket.

14 Working on the bulkhead, position the
shift cable grommet and install the two bolts
and tighten them securely.

15 Working in the console area of the pas-
senger compartment, install the shift position
indicator assembly and tighten the screws
securely.

16 Adjust the shift cable as described in
Steps 1 through 6.

17 Install the floor console (see Chap-
ter 11).

18 Move the shift lever to each gear to ver-
ify the correct shifting position.

5 Driveaxle oil seals - replacement

Refer to illustration 5.6

1 Oil leaks frequently occur due to wear of
the driveaxle oil seals. Replacement of these
seals is relatively easy, since the repair can
usually be performed without removing the
fransaxle from the vehicle.

2 The driveaxie 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 Refer to Chapter 8 and remove the
driveaxles.

' 4 Using a screwdriver or prybar, carefully
' pry the oil seal out of the transaxle bore.

5 [f 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 (see illustration). Drive it into the
bore squarely and make sure it's completely
seated. Coat the seal lip with transaxle lubri-
cant.

b

6.8 Install an engine support brace across
the engine compartment

5.6 Tap the new seal into place with a
large socket or piece of pipe and a
hammer - the outside diameter of
the pipe or socket should be slightly
smaller than the seal

7 Install the driveaxle(s). Be careful not to

- damage the lip of the new seal.

6 Automatic transaxle - removal
and installation

Removal

Refer to illustrations 6.7, 6.8, 6.11, 6.15a and
6.15b :

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1  Disconnect the negative cable and then
the positive cable from the battery. For easier
access to upper transaxle components,

remove the battery and the battery tray (see,

Chapter 5).

2 Remove the air intake duct and the air
cleaner housing (see Chapter 4).

3 Disconnect the shift cable from the
transaxle (see Section 4).

4  Disconnect the transaxle ground cable
and the transaxle range sensor.

6.11 On 2000 and earlier models, remove the bolts from the
transaxle roll stopper and the center member (arrows)

6.7 Remove the upper transaxle-
to-engine bolt (arrow)
(2000 and earlier models)

5 Disconnect the transaxle harness con-
nector from the side of the transaxle.

6  Drain the transaxle fluid (see Chapter 1),
then disconnect the transaxle fluid cooler
lines from the transaxle.

7  On 2000 and earlier models, remove the
upper transaxle-to-engine mounting bolt (see
illustration).

8  Raise the vehicle and support it securely
on jackstands. Secure the engine using an
engine support brace that is installed above
the engine compartment (see illustration). If
an engine support brace is not available,
install an engine lift and a lifting chain assem-
bly. This will keep the engine stable during
the entire transaxle removal procedure.

9  Remove the transaxle mount bracket.
10 Remove the front wheels.

2000 and earlier models

11 Remove the bolts from the center mem-
ber and the transaxle roll stopper (see illus-
tration).

12 Disconnect the lower control arms from
the steering knuckles and remove the
driveaxles.

13 Remove the transaxle stay, followed by o :

the bell housing access cover.
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6.15a Mark the torque converter-to-drive 6.15b ... and rotate the crankshaft to remove each mounting bolt
plate relationship (arrow) ...

2001 and later models

14 Remove the steering gear assembly and
the stabilizer bar, then disconnect the lower
ball joints (see Chapter 10) and remove the
driveshafts (see Chapter 8). Remove the
starter motor. Paint or scribe subframe-to-
chassis reference marks to ensure correct
reassembly. Remove the mounting bolts and
lower the subframe.

All models

15 Unbolt and remove the cover, then
remove the torque converter bolts. A screw-
driver wedged in the ring gear teeth will keep
the torque converter from rotating while the
bolts are loosened. Rotate the engine for
access to all of the bolts (see illustrations).
16 Support the transaxle with an approved
transaxle jack and safety chains. Floor jacks
are often not stable enough to support and
lower the transaxle from the vehicle.

17 Make a final check that all wires and
hoses have been disconnected from the
transaxle.

18 Remove the mounting and retaining
bolts and lower the transaxle from the vehicle
or subframe with a jack.

Installation

19 If removed, install the torque converter
into the transaxle.

20 With the transaxle secured to the jack
by a chain, raise it into position behind the
engine, then carefully slide it forward, engag-
ing the dowel pins on the transaxle with the
corresponding holes in the block and the bolt
holes in the driveplate with the flywheel. Do
not use excessive force to install the
transaxle - if the torque converter does not
slide into place, readjust the angle of the
transaxle so it is level.

21 Install the engine-to-transaxle mounting
bolts.

22 Install the shift cable onto the transaxle
(see Section 4).

23 On 2000 and earlier models, install the
roll stopper and center member. Tighten the
center member bolts to the torque listed in

this Chapter’'s Specifications. Install the
driveaxle and connect the lower ball joints.
Tighten suspension and driveaxie compo-
nents to the torques listed in the Chapter 10
Specifications.

24 On 2001 and later models, install the
starter motor. Install the stabilizer bar and the
steering gear assembly, then install the drive-
shafts and connect the lower ball joints.
Install the subframe, aligning the mark(s)
made during removal and tighten the boltsfo -
the torque listed in this Chapter's Specifica-
tions (see illustration 1.2b). I
25 Install the remaining engine-to-transaxle
mounting bolts.

26 Install the splash shield and front wheels
and lower the vehicle. 1
27 The remainder of installation is the
reverse of removal.

28 Refill the transaxle with the specified
type and amount of lubricant (see Chapter 1),
29 Road test the vehicle for proper opera-
tion and check for leaks. !
30 Have the front end aligned.
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Chapter 8
Clutch and driveaxles
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1 General information

The information in this Chapter deals
with the components from the rear of the
engine to the front wheels, except for the
transaxle, which is dealt with in the previous
Chapter. For the purposes of this Chapter,
these components are grouped into two cat-
egories - clutch and driveaxles. Separate
Sections within this Chapter offer general
descriptions and checking procedures for
components in each of the two groups.

Since nearly all the procedures covered
in this Chapter involve working under the
vehicle, make sure it’s securely supported on
sturdy jackstands or on a hoist where the
vehicle can be easily raised and lowered.

2 Clutch - description and check

1 All vehicles with a manual transaxle use
a single dry-plate, diaphragm-spring type
clutch. The clutch disc has a splined hub,
which allows it to slide along the splines of
the transmission input shaft. Spring pressure
exerted by the diaphragm in the pressure
plate holds the clutch and pressure plate in
contact.

2 The clutch release system is operated
by hydraulic pressure. The hydraulic release
system consists of the clutch pedal, a master
cylinder and fluid reservoir, the hydraulic line,
a release (or slave) cylinder which actuates
the clutch release lever and the clutch release
(or throwout) bearing.

3  When pressure is applied to the clutch
pedal to release the clutch, hydraulic pres-
sure is exerted against the outer end of the
clutch release lever. As the lever pivots the
shaft fingers push against the release bear-
ing. The bearing pushes against the fingers of
the diaphragm spring of the pressure plate
assembly, which in turn releases the clutch
plate.

4 Terminology can be a problem when
discussing the clutch components because
common 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 bear-
ing is sometimes called a throwout bearing,
the release cylinder is sometimes called the
operating or slave cylinder.

5  Other than to replace components with
obvious damage, some preliminary checks
should be performed to diagnose clutch
problems. These checks assume that the
transaxle is in good working condition.

a) The first check should be of the fluid
level in the clutch master cylinder (see
Chapter 1). If the fluid level is low, add
fluid as necessary and inspect the
hydraulic system for leaks. If the master
cylinder reservoir has run dry, bleed the
system as described in Section 5 and
retest the clutch operation.

b). To check “clutch spin-down time,” run
the engine at normal idle speed with the
transmission in Neutral (clutch pedal up
- engaged). Disengage the clutch (pedal
down), wait several seconds and shift
the transmission into Reverse. No grind-
ing noise should be heard. A grinding
noise would most likely indicate a prob-
lem in the pressure plate or the clutch
disc.

c) To check for complete clutch release,
run the engine (with the parking brake
applied to prevent movement) and hold
the clutch pedal approximately 1/2-inch
from the floor. Shift the transmission
between 1st gear and Reverse several
times. If the shift is rough, component
failure is indicated. Check the release
cylinder pushrod travel. With the clutch
pedal depressed completely, the release
cylinder pushrod should extend sub-
stantially. If it doesn’t, check the fluid
level in the clutch master cylinder.

d) Visually inspect the pivot bushing at the
top of the clutch pedal to make sure
there is no binding or excessive play.

e) Crawi under the vehicle and make sure
the clutch release lever is solidly
mounted on the ball stud (2001 and later
models).

3  Clutch master cylinder - removal
and installation

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Removal

1  Disconnect the cable from the negative
battery terminal.

2  Working under the dashboard, remove
the cotter pin from the clutch master cylinder
pushrod clevis. Pull out the clevis pin to dis-
connect the pushrod from the pedal.

3  Remove as much fluid as possible from
the clutch fluid reservoir with a suction gun or
large syringe. Be careful not to drip any fluid
on the vehicle's paint. On 2000 and earlier
models, detach the fluid feed line from the
master cylinder.

4  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 con-
taminants.

5 Remove the mounting fasteners and
detach the cylinder from the firewall. Cau-
tion: Don’t allow brake fluid to come into
contact with the paint, as it will damage the
finish.

Instaliation

6 Place the master cylinder in position on
the firewall and install the mounting fasteners
finger tight.

7  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 easier to start the threads into the cylin-
der).

8 Tighten the mounting fasteners to the
torque listed in this Chapter’'s Specifications,
then tighten the hydraulic line fitting securely.
9  On 2000 and earlier models, attach the

fluid feed hose from the reservoir to the .

clutch master cylinder and tighten the hose
clamp.

10 Connect the pushrod to the clutch
pedal, using a new cotter pin to secure the
clevis pin.

11 Fill the reservoir with brake fluid con-
forming to DOT 3 specifications and bleed
the clutch system as outlined in Section 5.
12 Connect the negative battery cable.

4 Clutch release cylinder - removal
and installation

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Removal

1 Disconnect the negative cable from the
battery.

2000 and earlier models

2  Open the hood, remove the clip and the
retaining pin then detach the release cylinder
push rod from the clutch release lever.

3 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.

4 Unscrew the bolts and remove the
clutch release cylinder.

2001 and later models

5  Raise the vehicle and support it securely
on jackstands.

6 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.

7  Remove the two release cylinder mount-
ing bolts.

8 Remove the release cylinder.

Installation

9 On 2001 and later models, lubricate the
pocket in the release fork with multi-purpose
grease.

10 On all models, install the release cylin-
der on the clutch housing and install the
bolts, but leave them a little loose until after
the hydraulic line fitting threads have been
started. On 2000 and earlier models, connect
the pushrod to the release lever and install
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5.5 When bleeding the clutch hydraulic system, a hose is
connected to the bleeder vaive at the release cylinder and then

submerged in brake fluid. When the pedal is depressed and the
valve is opened, air will be seen as bubbles in the hose and
container (typical setup shown)

the retaining pin, washer and clip. On 2001
and later models, make sure the pushrod is
seated in the release fork pocket.

11 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
cylinder).

12 Tighten the mounting bolts to the torque
listed in this Chapter's Specifications.

13 Tighten the hydraulic fitting securely,
using a flare-nut wrench.

14 Check the fluid level in the brake fluid
reservoir, adding brake fluid conforming to
DOT 3 specifications until the level is correct.
15 Bleed the system as described in Sec-
tion 5, then recheck the brake fluid level.

16 Connect the negative battery cable.

5 Clutch hydraulic system -
bleeding

Refer to illustration 5.5

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 clutch 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
extended period of time.

3 If you're working on a 2001 or later
model, raise the vehicle and support it
securely on jackstands to gain access to the
release cylinder, which is located on the front
of the transaxle.

4  Remove the dust cap that fits over the

bleeder valve and push a length of plastic
hose over the valve. Place the other end of
the hose into a clear container with about two
inches of brake fluid. The hose end must be
in the fluid at the bottom of the container.

5 Have an assistant depress the clutch
pedal and hold it. Open the bleeder valve on
the release cylinder, allowing fluid to flow
through the hose (see illustration). Close the
bleeder valve when the flow of fluid (and bub-
bles) ceases. Once closed, have your assis-
tant release the pedal.

6  Repeat this process until all air is evacu-
ated from the system, indicated by a solid
stream of fluid being ejected from the bleeder
valve each time with no air bubbles in the
hose or container. Keep a close watch on the
fluid level inside the clutch master cylinder
reservoir - if the level drops too far, air will get
into the system and you’ll have to start all
over again.

7  Install the dust cap and, on 2001 and
later models, lower the vehicle. Check the
clutch fluid level again, and add some, if nec-
essary, to bring it to the appropriate level.
Check carefully for proper operation before
placing the vehicle into normal service.

6 Clutch components - removal,
inspection and installation

Warning: Dust produced by clutch wear and
deposited on clutch components may con-
tain asbestos, which is hazardous to your
health. DO NOT blow it out with compressed
air and DO NOT inhale it. DO NOT use gaso-
line 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 contaminated rags and
cleaner in a covered, marked container.

ne

6.5 Mark the relationship of the pressure plate to the flywheel
(if you're planning to re-use the old pressure plate)

Removal

Refer to illustrations 6.5 and 6.6

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 over-
haul, check the clutch for wear and replace
worn components as necessary. However,
the relatively low cost of the clutch compo-
nents 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
while the transaxle is out. Preferably, an
engine support fixture or a hoist should be
used to support it from above. However, if a
jack is used underneath the engine, make
sure a piece of wood is positioned between
the jack and oil pan to spread the load. Cau-
tion: The pick-up for the oil pump is very
close to the bottom of the oil pan. If the pan is
bent or distorted in any way, engine oil star-
vation could occur.

3  The clutch fork and release bearing can
remain attached to the transaxie 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 installa-
tion (see illustration).

6 Turning each bolt a little at a time,
loosen the pressure plate-to-flywheel bolts
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6.6 Remove the pressure plate bolts
(arrows) gradually and evenly in a
criss-cross pattern

(see illustration). Work in a criss-cross pat-
tern until all spring pressure is relieved. Then
hold the pressure plate securely and com-
pletely remove the bolts, followed 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

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

clutch driven plate assembly (clutch disc).
However, all
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 procedure.

9 Inspect the lining on the clutch disc.

components should be

There should be at least 3/64-inch (1.1 mm)
of lining above the rivet heads. Check for
loose rivets, distortion, cracks, broken
springs and other obvious damage (see illus-
tration). If there is any doubt about its condi-
tion, replace the clutch disc with a new one.
10 Replace the release bearing along with
the clutch disc (see Section 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.

NORMAL FINGER WEAR

6.11b Inspect the pressure plate surface for excessive score
marks, cracks and signs of overheating

et x

=

EXCESSIVE———=>

%,

EXCESSIVE FINGER WEAR BROKEN OR BENT FINGERS

6.11a Replace the pressure plate if excessive wear (or damage) is noted

6.13 Center the clutch disc in the pressure plate
with a clutch alignment tool
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pressure plate. Also check for obvious dam-
‘age, distortion, cracking, etc. Light glazing
“can be removed with emery cloth or sandpa-
per. If a new pressure plate is required, new
‘and re-manufactured units are available.

Installation

Refer to illustration 6.13
12 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
‘surfaces or the lining of the clutch disc. Han-
.~ dle the parts only with clean hands.
18 Position the clutch disc and pressure
plate against the flywheel with the clutch 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).
14 Tighten the pressure plate-to-flywheel
bolts only finger tight, working around the
pressure plate.
15 Center the clutch disc by ensuring the
alignment tool extends through the splined
hub and into the pilot bearing in the
crankshaft. 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
- prevent distorting the cover. After all of the
bolts are snug, tighten them to the torque
listed in this Chapter's Specifications.
‘Remove the alignment tool.
16 Using high-temperature grease, lubri-
cate the inner groove of the release bearing
(see Section 7). Also place grease on the
release lever contact areas and the transaxle
input shaft bearing retainer.
17 Install the clutch release bearing (see
Section 7). i
18 Install the transaxle and all components
removed previously.

7 Clutch release bearing and fork -
removal, inspection and
installation

Warning: Dust produced by clutch wear and
deposited on clutch components may con-
tain asbestos, which is hazardous to your
health. DO NOT blow it out with compressed
air and DO NOT inhale it. DO NOT use gaso-
line 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 contaminated rags and
cleaner in a covered, marked container.

Removal

Refer to illustration 7.3

1 Unbolt the clutch release cylinder (see
Section 4), but don’t disconnect the fluid line
between the master cylinder and the release
cylinder. Suspend the release cylinder out of
the way with a piece of wire. Caution: Don’t
depress the clutch pedal with the release
cylinder unbolted. On 2000 and earlier mod-
els, remove the release lever from the release
shaft to allow transaxle removal.

2 Remove the transaxle (see Chapter 7,
Part A).

3 On 2000 and earlier models, use snap
ring pliers to remove the snap ring retaining
the release bearing to the pressure plate. On
2001 and later models, pull the clutch release
fork off the ball stud and slide the release
bearing off the input shaft along with the
release fork (see illustration).

Inspection

Refer to illustration 7.4

4  Hold the bearing by the outer race and
rotate the inner race while applying pressure
(see illustration). If the bearing doesn’t tumn
smoothly or if it's noisy, replace it with a new

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

7.6 Apply a light coat of high-temperature grease to the bearing
surface of the retainer (before installing the transaxle, apply the
same grease to the input shaft splines and, on 2001 and later
models, the release lever ball stud )

7.3 Reach behind the release lever and
disengage the lever from the ball stud
by pulling on the retention spring, then

remove the lever and bearing
(2001 and later models)

one. Wipe the bearing with a clean rag and
inspect it for damage, wear and cracks. It's
common practice to replace the bearing with
a new one whenever a clutch job is per-
formed, to decrease the possibility of a bear-
ing failure in the future. Don’t immerse the
bearing in solvent - it's sealed for life and to
do so would ruin it.

5 Check the release lever for cracks and
bends.

Installation

Refer to illustrations 7.6, 7.7a and 7.7b

6 Fill the inner groove of the release bear-
ing with high temperature grease. Also apply
a light coat of the same grease to the
transaxle input shaft splines, ball stud (2001
and later models) and the front bearing
retainer (see illustration).

7  Lubricate the release lever contact
points and release cylinder pushrod socket
with high temperature grease (see illustra-
tions).
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7.7a Using high temperature grease, lubricate the ball stud
socket in the back of the release lever...

8 On 2001 and later models, attach the
release bearing to the release fork.

9  On 2000 and earlier models lightly lubri-
cate the pressure plate diaphragm fingers,
install the release bearing and secure it with
the snap-ring. On 2001 and later models, slide
the release bearing onto the transaxle input
shaft front bearing retainer while passing the
end of the release fork through the opening in
the clutch housing. Push the clutch release
fork onto the ball stud until it's firmly seated.
Apply a light coat of high temperature grease
to the face of the release bearing.

10 The remainder of installation is the
reverse of the removal procedure.

8 Clutch pedal - adjustment

Pedal height

Refer to illustration 8.1

1 The height of the clutch pedal is the dis-
tance the pedal sits off the floor (see illustra-
tion). If the pedal height is not within the
specified range, it must be adjusted. Measure
the pedal height from the center of the clutch
pedal pad to the floor (with the carpet in
place).

2  To adjust the clutch pedal, loosen the
locknut on the adjusting bolt and back the
bolt out to increase the pedal height or turn
the bolt in to decrease pedal height. Check
the pedal height (see Step 1), then tighten the
locknut,

Pedal freeplay

Refer to illustration 8.3

3 The freeplay is the pedal slack, or the
distance the pedal can be depressed before
it begins to have any effect on the clutch sys-
tem (see illustration). If the pedal freeplay is
not within the specified range, it must be
adjusted.

4 To adjust the pedal freeplay, loosen the
locknut on the clutch pushrod (see illustra-
tion 8.1). Turn the pushrod to adjust the
pedal freeplay to the specified range and
retighten the locknut,

9 Starter/clutch interlock switch -
check and replacement

Check

1  Located at the upper end of the clutch
pedal, the starter/clutch interlock switch
closes when the clutch pedal is depressed
with the ignition switch key in the Start posi-
tion, allowing the starter motor to activate.

2 If the engine won't crank when the
clutch pedal is depressed check the switch
and, if necessary, replace it.

3  Ifthe engine won't start when the clutch
pedal is depressed, either there’s no voltage
from the ignition switch to the switch, or
there’s no continuity between the two termi-
nals on the switch.

4  Check the voltage to the switch using a
voltmeter or test light. Refer to the wiring dia-
grams at the end of Chapter 12. Voltage
should be available with the ignition key ON
(engine not running). If there isn’t, look for an

Push Rod Play and
Freeplay Adjust Point
Pedal Height Adjust Point

Pedal Height

8.1 Clutch pedal height is the distance
between the pedal pad and the floor

7.7b ... the lever ends and the depression for the release
cylinder pushrod (2001 and later models)

open or short circuit condition somewhere
between the ignition switch and the clutch
switch.

5  Check the switch for continuity. With the
clutch pedal depressed and the key in Start,
continuity should exist between terminals 1
and 2. With the clutch pedal released, conti-
nuity should not exist.

Replacement

6 Disconnect the electrical connector.

7 Loosen the locknut and separate the
switch from its mounting bracket.

8 Installation is the reverse of removal.

10 Driveaxles - general information
and inspection

1 Power is transmitted from the transaxle
to the wheels through a pair of driveaxles.
The inner end of the driveaxle is splined into
the differential side gear. The outer ends of
the driveaxles are splined to the axle hubs
and secured by a large locknut.

2 The inner ends of the driveaxles are

8.3 Clutch pedal freeplay is the distance
from the natural resting point of the pedal
to the point at which resistance is felt




the

Chapter 8 Clutch and driveaxles

o VAT NN

11.2 Loosen the driveaxle/hub nut with a long breaker bar -
depending on the design of the wheel, it may be necessary to

install the spare wheel and tire to access the hub nut

equipped with sliding constant velocity joints,
which are capable of both angular and axial
motion. On automatic transaxle models a “tri-
pot” inner joint is used. On manual transaxle
models a “ball-and-cage” type inner joint is
used. The inner joints can be disassembled
and cleaned in the event of a boot failure (see
Section 12), but if any parts are damaged, the
joints must be replaced as a unit.

3  The outer CV joints are the "ball-and-
cage” type, which have ball bearings running
between an inner and outer race; these joints
allow angular but not axial movement. The
outer joints should be cleaned, inspected and
repacked when replacing the boot, but they
cannot be disassembled. If an outer joint is
damaged, it must be replaced along with the
axleshaft (the outer joint and axleshaft are
sold as a single component).

4  The boots should be inspected periodi-
cally for damage and leaking lubricant. Torn
CV joint boots must be replaced immediately
or the joints can be damaged. Boot replace-
ment involves removal of the driveaxle (see
Section 11). Note: Some auto parts stores
carry “split” type replacement boots, which
can be installed without removing the
driveaxle from the vehicle. This is a conve-
nient afternative, but it should only be consid-
ered a temporary fix. At any rate, the driveaxle

still must be removed and the CV joint disas-

sembled and cleaned to ensure the joint is
free from contaminants such as moisture and
dirt which will accelerate CV joint wear. The
most common symptom of worn or damaged
CV joints, besides lubricant leaks, is a click-
ing noise in turns, a clunk when accelerating
after coasting, and vibration at highway
speeds. To check for wear in the CV joints
and driveaxle shafts, grasp each axle (one at
a time) and rotate it in both directions while
holding the CV joint housings, feeling for play
indicating worn splines or sloppy CV joints.
Also check the driveaxle shafts for cracks,
dents and distortion.

11 Driveaxles - removal and
installation

Removal

Refer to illustrations 11.2, 11.6a and 11.6b

1 Remove the wheel cover or hub cap.
Remove the cotter pin.

2  Break the hub nut loose with a socket
and large breaker bar (see illustration).
Note: If the socket will not fit through the
opening in the center of the wheel, remove
the wheel and install the spare tire/wheel.

3 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel. Drain the transaxle lubri-
cant (see Chapter 1).

4  Detach the stabilizer bar link(s) from the
control arm(s) (see Chapter 10).

5  Separate the lower control arm from the
steering knuckle (see Chapter 10). Now
remove the driveaxie/hub nut.

6 - Swing the knuckle/hub assembly out
(away from the vehicle) until the end of the

11.6b Use a large screwdriver or a
prybar to pop the inner CV joint

out of the transaxle

11.6a Swing the hub/knuckle out (away from the vehicle)
and pull the driveaxle from the hub

it

driveaxle is free of the hub (see illustration).
Note: If the driveaxle splines stick in the hub,
tap on the end of the driveaxle with a plastic
hammer. Carefully pry the inner CV joint from
the transaxle using a large screwdriver or
prybar positioned between the CV joint hous-
ing and the transaxle housing (see illustra-
tion). Support the outer end of the driveaxle
with a piece of wire to avoid unnecessary
strain on the inner CV joint.

7 Support the CV joints and carefully
remove the driveaxle from the vehicle.

Installation

Refer to illustrations 11.8a and 11.8b

8  Pry the old spring clip from the inner end
of the driveaxle and install a new one (see
illustrations). Lubricate the differential seal
with multi-purpose grease and raise the
driveaxle into position while supporting 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.

11.8a Pry the old spring clip from the
inner end of the driveaxle with a
small screwdriver or awl
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11.8b To install the new spring clip, start
one end in the groove and work the clip
over the shaft end, into the groove

9  Push the splined end of the inner CV
joint into the differential side gear and make
sure the spring clip locks in its groove.

10 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.

11 Insert the balljoint stud into the steering
knuckle and tighten the pinch bolt to the
torque listed in the Chapter 10 Specifica-
tions.

12 Install the 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.

13 Grasp the inner CV joint housing (not the
driveaxle) and pull out to make sure the
driveaxle has seated securely in the
transaxle.

14 Connect the stabilizer bar link(s) (see
Chapter 10).

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
and install a new cotter pin. Install the hub

r.f"’ . .', T L v’(*—':_
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12.3a Cut off the boot clamps and discard
them - don't try to reuse old clamps

cap or wheel cover.

17 Refill the transaxle with the recom-
mended type and amount of lubricant (see
Chapter 1).

12 Driveaxle boot - replacement

Note 1: If the CV joints are worn or the boots
are in need of replacement (check on the
availability of parts), before beginning the job.
Complete rebuilt driveaxles are available 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

12.3b Slide the boot down the driveaxle,
out of the way

for chipped or missing teeth. Replace the
sensor ring if necessary.

1 Remove the driveaxle from the vehicle
(see Section 11).

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.

Inner CV joint and boot

Tri-pot type (automatic transaxle
models)

Disassembly

Refer to illustrations 12.3a, 12.3b, 12.4, 12,5,

12.6 and 12.7

3  Remove the boot clamps (see illustra-
tion).

4  Pull the boot back from the inner CV
joint, remove the retainer ring and slide the
joint housing off. Be sure to mark the relation-
ship of the tri-pot to the outer race (see illus-
tration).

5  Mark the tri-pot and axleshaft to ensure
that they are reassembled properly (see
illustration).

6 Remove the snap-ring from the end of

=2

12.4 Mark the relationship of the tri-pot assembly
to the outer race

12.5 Use a center punch to place marks (arrows) on the tri-pot
and the driveaxle to ensure that they are properly reassembled

P N
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the axleshaft with a pair of snap-ring pliers
(see illustration).
7 Use a hammer and a brass punch to

~ drive the tri-pot joint from the driveaxle (see

fllustration).

Inspection

8 Clean the old grease from the outer race
and the tri-pot bearing assembly. Carefully
disassemble each section of the tri-pot
assembly, one at a time so as not to mix up
the parts, and clean the needle bearings with
solvent.

9 Inspect the rollers, tri-pot, bearings and
outer race for scoring, pitting or other signs
of abnormal wear, which will warrant the
replacement of the inner CV joint.

Reassembly -

Refer to illustrations 12.10, 12.11, 12.13,
12.14, 12.15a, 12.15b, 12.15¢, 12.15d and
12.15e

10 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).

11 Place the tri-pot on the shaft (making
sure the marks are aligned) and install the

end of the axleshaft

12.7 Drive the tri-pot 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

N

12.10 Wrap the splined area of the
axleshaft with tape to prevent damage
to the boot(s) when installing it

snap-ring. Apply grease to the tri-pot assem-
bly, the inside of the joint housing and the
inside of the boot (see illustration). Install
the housing over the tri-pot.

12 Slide the boot into place, making sure
both ends seat in their grooves.

13 Adjust the length of the joint to the

12.11 Pack the outer race with grease

and slide it over the tri-pot assembly -

make sure the match marks on the CV
joint housing and tri-pot line up

length listed in this Chapter’s Specifications
(see illustration).

14 Equalize the pressure within the boot
(see illustration).

15 Tighten and the boot clamps (see illus-
trations). Proceed to Step 36.

12.13 Adjust the driveaxle length to the dimension
listed in this Chapter's Specifications

12.14 Equalize the pressure inside the boot by inserting a small,
dull screwdriver between the boot and the housing
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12.15a To install new fold-over type clamps, bend
the tang down ...

o
=

13.15¢ To install band-type clamps you'll need a special tool; ... then bend the end of the clamp back over
install the band with its end pointing in the direction of axle the clip and cut off the excess
rotation and tighten it securely, then pivot the tool up 90-degrees 3
and tap the center of the clip with a center punch. ..

Ball-and-cage type (manual tion 12.3a) and discard them. 20 Remove the snap-ring from the groove

transaxle models) 17, Slide the boot away from the outer race in the axleshaft with a pair of snap-ring pliers
- (CV joint housing). (see illustration).

Disassembly 18 Pry the wire ring bearing retainer from 21 Slide the inner race off the axleshatt,

Refer to illustrations 12.18, 12.19, 12.20 and the CV joint housing (see illustration). 22  Make index marks on the inner race and

12.22 19 Pull the CV joint housing off the inner  cage to insure correct alignment for reassem-
16 Remove both boot clamps (see illustra- bearing assembly (see illustration). bly (see illustration).

£ 2=
7 : il

12.15e If you're installing crimp-type boot clamps, you'll need
pair of special crimping pliers (available at most auto parts stores) with a small screwdriver

12.18 Pry the wire retainer ring from the CV joint housing
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12.19 With the retainer removed, the CV joint housing can be
pulled off the ball-and-cage bearing assembly

12.22 Make index marks on the inner race and cage so they will
both be facing the same direction when reassembled

23 Using a screwdriver, pry the ball bear-

ings from the cage. Be careful not to scratch
the inner race, the ball bearings or the cage.
Remove the cage.

Inspection
Refer to illustrations 12.24a and 12.24b
24 Clean the components with solvent to

. remove all traces of grease. Inspect the cage

12.24b Inspect the cage for cracks, pitting and score marks

and races for pitting, score marks, cracks
and other signs of wear and damage (see
illustrations). Shiny, polished spots are nor-
mal and will not adversely affect CV joint per-
formance.

Reassembly
Refer to illustration 12.26 and 12.28
25 Wrap the axleshaft splines with tape to

12.24a Inspr :t the inner race lands and grooves for pitting, score
marks, cracks and other signs of wear and damage

avoid damaging the boot. Slide the small
boot clamp and boot onto the axleshaft, then
remove the tape. Slide the large boot clamp
over the boot.

26 Assemble the cage, inner race and ball
bearings. Move the cage up over the inner
race. Press the ball bearings into the cage
windows with your thumbs (see illustration).

(shiny, polished spots are normal and will not adversely
affect CV joint performance)

13.26 Press the balls into the cage through the windows
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12.28 Note that the larger diameter side, or “bulge”,

is facing OUT

27 Fill the ball-and-cage assembly with CV
joint grease (normally included with the new
boot kit).

28 Install the cage, race and ball bearing
assembly onto the axleshaft with the smaller
diameter side of the cage facing in and the
larger side facing out (see illustration).

29 Install the snap-ring in the groove. Make
sure it's completely seated by pushing on the
inner race.

30 Pack the CV joint inner housing with
grease, by hand, until grease is worked com-
pletely into the housing.

31 Install the wire ring bearing retainer.

32 Wipe any excess grease from the axle
boot groove on the CV joint housing. Seat the
small diameter of the boot in the recessed
area on the axleshaft. Push the other end of
the boot onto the CV joint housing.

33 Adjust the length of the joint to the
length listed in this Chapter’s Specifications
(see illustration 12.13).

34 Equalize the pressure in the boot by
inserting a dull screwdriver between the boot
and the outer race (see illustration 12.14).
Don’t damage the boot with the tool.

35 Tighten the boot clamps (see illustra-
tions 12.15a through 12.15e). Proceed to
the next Step.

12.40 After the old grease has been rinsed away and the solvent

has been blown out with compressed air, rotate the outer joint
‘assembly through its full range of motion and inspect the
bearing surfaces for wear and damage - if any of the
ball bearings, the race or the cage look damaged,
replace the driveaxle and outer joint assembly

All inner CV joints

36 Install a new circlip on the inner CV joint
stub axle (see illustrations 11.8a and
11.8b).

37 Install the driveaxie (see Section 11).

Outer CV joint

Refer to illustration 12.40

38 Remove the boot clamps (see illustra-
tion 12.3a) and slide the boot back far
enough to inspect the joint.

39 Thoroughly wash the outer CV joint in
clean solvent and blow dry it with com-
pressed air, if available. The outer joint can’t
be disassembled, so it's difficult to wash
away all the old grease and to rid the bearing
of solvent once it's clean. But it's imperative
that the job be done thoroughly, so take your
time and do it right.

40 Bend the outer CV joint housing at an
angle to the driveaxle to expose the bearings,
inner race and cage. Inspect the bearing sur-
faces for signs of wear. If the joint is worn,
replace it, along with the axleshaft (see illus-
tration).

41 If the boot is damaged but the joint
is OK, remove the inner CV joint and boot
(see Steps 3 through 9 for tri-pot joints and

Steps 16 through 24 for ball-and-cage joints).
If the shaft is equipped with a dynamic
damper, mark or measure its position on the
shaft, then remove the clamp and slide it off.
42 Slide the new outer boot onto the
driveaxle. It's a good idea to wrap vinyl tape
around the shaft splines to prevent damage
to the boot (see illustration 12.10). When the
boot is in position, add the specified amount
of grease (included in the boot replacement
kit) to the outer joint and the boot (pack the
joint with as much grease as it will hold and
put the rest into the boot). Slide the boot on
the rest of the way, equalize the pressure
inside the boot and install the new clamps
(see illustrations 12.14 and 12.15a through
12.15e). Slide the dynamic damper (if
equipped) and a new clamp onto the shaft,
aligning it with the mark made in Step 40.
Tighten the clamp.

43 Slide on the small clamp and inner boot
and install the inner CV joint (see Steps 10
through 15 for tri-pot joints and 25 through 35
for ball-and-cage joints). Be sure to adjust
the length of the inner joint before tightening
the clamps.

44 Install the driveaxle (see Section 11).
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Contents

Section Section
Anti-lock Brake System (ABS) - general information Drum brake shoes - replacement.........ooueeceecirniineesiiacsnsanesnnnes 6
and trouble codes... Fluid level checks ............... .. See Chapter 1
Brake caliper - removal and tnstaflanon General information... % 1
Brake check... - Master cylinder - removal and rnstallatlon ..................................... 8
Brake disc - |nspect|on removal and msiallat:on 5 Parking brake - adjustment... et M g
Brake hoses and lines - inspection and replacement 9 Parking brake cable(s) - repfacement e I
Brake hydraulic system - bleeding... R e O Power brake booster - check, removal and |n51allat:on................. 11
Brake pedal height and freeplay - ad]ustment e T2 Wheel cylinder - removal and installation ... 7
Disc brake pads - replacement ........coueedinmreceniesisiesssinnsissssnessansss 3
Specifications
General
Brake pedal
Height (with carpet in place)
2000 and earlier MOUEIS . it e iasneitus e aaasissinaarsssnbossssns 7-31/64 inches (190 mm)
2001 and oo mOLelS i o it idiesssanssdorp asssisspunsunssrssnuesasassivassss 6-11/16 inches (70 mm)
Freeplay... ot ertr 1/8 to 5/16 inch (3 to 8 mm)
Parking brake lever travel T to 9 clicks
Power brake booster pushrod-to-master cylinder piston clearance....... 0.0 inch (0.0 mm)

Disc brakes

Brake pad minimUMRHICKRBSS i1 i i amsmeiaconniuses st sensstavanzsisaons
B O O R R s e ot a et rn s e S e pa e UL B L Kl U
Thickness variation (Parallelism) ....-.ucueeeriiianmimmiisasssissssassessssessassons
Runout limit
0 2 Lo 110 0 (=1 PP rr e e PRSP o e e e P e s S R P R
2 el gy o lb o |aWels I Ty [ Il o e A B e Pl L e
200 Iand: et er MOUBIE. o= i it tos s 2 vk sprha it G wsexEeE s s

Drum brakes

Brake lining minimum thiCKNESS ........cociiminriimmmmansinniiissinssassinesasassans
Brum diarmietar (maxiiIITY v e vt e eanmirssnnis s nissasamsssnnsnmasnssanasaasains

See Chapter 1
Refer to minimum thickness cast into disc
No more than 0.0004 inch (0.01 mm)

0.006 inch (0.15 mm)
0.0024 inch (0.06 mm)
0.003 inch (0.08)

See Chapter 1
Refer to maximum diameter cast into drum




9-2

Chapter 9 Brakes

Torque specifications Ft-lbs (unless otherwise indicated) Nm
General
Brake hose-to-caliper (front or rear) ........c.ccvuourvverssssssssssssesessssessasaneesnas 18to0 22 25to 30
Master cylinder MouNTiNG NUES «.....ccvvreeiatrcianmsisesssasssssissssssassassasaasosnas 72 to 108 in-lbs 8to 12
Brake booster mounting nuts

2000 and earlier models.. 72 to 108 in-lbs 8to 12

P18, 00 W Tl b o\ T 370 1= L oo A S e s Sl W50 O 108 to 144 in-lbs 13to 16
Wheel sensor mounting bolts

21 ) R s S e et i S = 72 to 84 in-lbs 81010

Rear

1998 and earlier MOMBIS .........cc.cccveeeemeceeisnersersssnsssassassasenssmssseen 12to 19 17 to 26
1999 and later models 132 in-lbs 16

Front disc brake
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Caliper pin bolt 26 to 33 351045
Caliper mounting bracket bolts
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2000 and later models......... 51 to 55 69 to 75
Disc-to-hub nuts (2000 and earlier Models) .........ocvierevseeesiessesseeiseaseenss 37 to 44 50 to 60
Rear disc brake
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1 General information

General

All vehicles covered by this manual are
equipped with hydraulically operated, power-
assisted brake systems. All front brake sys-
tems are disc type. Some models use drum
type brakes at the rear, others are equipped
with rear disc brakes.

All brakes are self-adjusting. The front
and rear disc brakes automatically compen-
sate for pad wear, while the rear drum brakes
incorporate an adjustment mechanism which
is activated as the brakes are applied, either
through the pedal or the parking brake lever.

The hydraulic system is a split design,
meaning there are two separate circuits that
control the brakes. If one circuit fails, the other
circuit will remain functional and a warning
indicator will light up on the dashboard when a
substantial amount of brake fluid is lost, show-
ing that a failure has occurred.

Master cylinder

The master cylinder is bolted to the
power brake booster, which is mounted on
the driver’s side of the firewall. To locate the
master cylinder, look for the large fluid reser-
voir on top. The fluid reservoir is plastic,
secured to the master cylinder by grommets
and a screw.

The master cylinder is designed for the
“split system” mentioned earlier and has sep-
arate piston assemblies for each circuit.

Proportioning valve

The proportioning valve assembly is
located below the master cylinder. It regu-
lates the hydraulic pressure to the rear
brakes during heavy braking to eliminate rear

wheel lock-up. Under normal braking condi-
tions, it allows full pressure to the rear brake
system until a predetermined pedal pressure
is reached. Above that point, the pressure to
the rear brakes is limited.

The proportioning valve is not service-
able. If a problem develops with the valve, it
must be replaced as an assembly. Later
ABS-equipped models use Electronic Brake-
force Distribution (EBD) instead of a propor-
tioning valve. EBD is part of the ABS system
and can perform the proportioning function
much more precisely because it is computer
operated.

Power brake booster

The power brake booster, which uses
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

A parking brake lever inside the vehicle
operates a rod attached to a pair of rear
cables, each of which is connected to its
respective rear brake. When the parking
brake lever is pulled up on drum brake mod-
els, each rear cable pulls on a lever attached
to the brake shoe assembly, causing the
shoes to expand against the drum. When the
lever is pulled on models with rear disc
brakes, the rear cables pull on levers that are
attached to screw-type actuators in the
caliper housings, which apply force to the
caliper pistons, clamping the brake pads
against the brake disc.

Precautions

There are some general cautions and
warnings involving the brake system on these
vehicles:

a) Use only brake fiuid 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 airborne, and wear a filter/mask
over your nose and mouth when clean-
ing or servicing brakes, regardless of the
material the pads are made of.

c) Safety should be paramount whenever
any servicing of the brake components
is performed. Do not use parts or fasten-
ers 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 pro-
cedure, seek professional advice. Upon
completion of any brake system work,
test the brakes carefully in a controlled
area before putting the vehicle into nor-
mal service.

d) 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 and trouble
codes

General information

Refer to illustration 2.3

1 In a conventional braking system, if you
press the brake pedal too hard, the wheels
can “lock up™ (stop turning) and the vehicle
can go into a skid. If the wheels lock up, you
can lose control of the vehicle. The Anti-lock’
Brake System (ABS) prevents the wheels
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from locking up by modulating (pulsing on
and off) the pressure of the brake fluid at
each brake.

2 The Anti-lock Brake System has two
basic subsystems: One is an electrical sys-
tem and the other is hydraulic. The electrical
half has four “gear pulsers,” four wheel sen-
sors, a computer and an electrical circuit
connecting all the components. The hydraulic
part of the system consists of a hydraulic
actuation assembly, the disc brake calipers
and the hydraulic fluid lines between the
hydraulic actuation assembly and the
calipers.

3 In principle, the system is pretty simple:
Each wheel has a wheel sensor monitoring a
gear pulser (a ring with evenly spaced raised
ridges cast into its circumference). The wheel
sensor “counts” the ridges of the gear pulser
as they pass by, converts this information
into an electrical output and transmits it back
to the computer (see illustration). The com-
puter constantly “samples” the voltage inputs
from all four wheel sensors and compares
them to each other. As long as the gear
pulsers at all four wheels are rotating at the
same speed, the Anti-lock Brake System is
inactive. But when a wheel locks up, the volt-
age signal from that wheel sensor deviates
from the signals coming from the other
wheels. So the computer “knows" the wheel
is locking up. It sends an electrical signal to
the hydraulic actuator assembly, which
releases the brake fluid pressure to the brake
caliper at that wheel. As soon as the wheel
unlocks and resumes turning at the same rate
of speed as the other wheels, its wheel sen-
sor voltage output once again matches the
output of the other wheels and the computer
deactivates the signal to the hydraulic actua-
tor assembly.

4 In reality, the Anti-lock Brake System is
far more complex than it sounds, so we don't
recommend that you attempt to diagnose or
service it. If the Anti-lock Brake System on
your vehicle develops problems, take it to a
dealer service department or other qualified
shop.

ABS trouble codes

Refer to illustration 2.6

5  Normally, the ABS indicator light should
come on when the engine is started, then go
off immediately. Under certain conditions,
however, the indicator light may remain on. If
this occurs, the ABS computer has stored a
diagnostic trouble code because it has
detected a problem in the ABS system. There
are two different methods used for accessing
ABS trouble codes. 1998 and earlier models
can be accessed through the Data Link Con-
nector (DLC) in the engine compartment.
1999 and later models require a special scan
tool connected to the 16-pin data link con-
nector in the passenger compartment. If the
special scan tool is not available, have the
diagnostic codes extracted from the Power-
train Control Module (PCM) by a dealer ser-
vice department or other qualified repair
facility.

6 On 1998 and earlier models, to access
the ABS self diagnosis system, connect a
jumper wire between terminal 15 of the data
link connector and a good ground. Turn the
ignition to the ON position but do not start
the engine.

7  The diagnostic code is the number of
times the ABS light in the instrument cluster
flashes. If no codes are stored, the ABS light
will come on briefly and then go out. If any
malfunction has been detected, the light will
blink the first digit of the code at a long inter-

ABS Trouble Codes (1998 and earlier models only)

2.3 Location of the front ABS wheel
speed sensor (arrow)

\ 1]2]3]a]s]6]7] 8/
\ 8 [10[11}12]13[14]15/16/
S

2.6 The data link connector is located
under the driver’s side of the dash

val. For example, a code 19 (defective wheel
speed sensor), will first blink one long flash
and then pause and blink nine short flashes.
8 The following code chart lists the ABS
codes for the most common Anti-lock Brake
System problems. Most ABS repairs must be
performed by a dealer service department or
other qualified automotive repair facility.

Code Probable cause

19 Damaged or defective wheel sensor

21 Left front wheel solenoid

22 Left front wheel solenoid (open circuit or short to body ground)
23 Right front solenoid (short to body power)

24 Right front solenoid (open circuit or short to body ground)
25 Left rear solenoid (short to body power)

26 Left rear solenoid (open circuit or short to body ground)
27 Right rear solenoid (short to body power) 3

28 Right rear solenoid (open circuit or short to body ground)
31 Left front speed sensor air gap

32 Right front speed sensor air gap

33 Left rear speed sensor air gap

34 Right rear speed sensor air gap
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ABS Trouble Codes (continued)

Code Probable cause

35 ABS motor pump (locked-up or faulty)

36 ABS motor relay circuit malfunction (open circuit or short to body ground)

37 ABS pump motor relay (short to relay power) I

38 ABS pump motor (short at the motor)

39 ABS pump motor (short to ground at the pump)

41 Fail-safe relay (short at the relay contacts)

42 Fail-safe relay (open at the relay contacts)

43 Fail-safe relay coil (current from the relay is too high or too low)

44 Service Reminder Indicator (SRI) (short at the SRl so it is permanently on)

45 Service Reminder Indicator (SRI) diode (open at the diode)

54 Service Reminder Indicator (SRI) (short to body power)

55 Service Reminder Indicator (SRI) diode (open at the indicator)

56 Low battery voltage

57 High battery voltage

62 Left front wheel sensor (open circuit or short to body power)

63 Right front wheel sensor (open circuit or short to body power)

64 Left rear wheel sensor (open circuit or short to body power)

65 Right rear wheel sensor (open circuit or short to body power) E
66 Left front wheel sensor (short to body ground)

67 Right front wheel sensor (short to body ground)

68 Left rear wheel sensor (short to body ground) {
69 Right rear wheel sensor (short to body ground)

71 Left front whee! sensor (missing sensor wheel teeth)

72 Right front wheel sensor (missing sensor wheel teeth)

73 Left rear wheel sensor (missing sensor wheel teeth) ' ;Icl
74 . Right rear wheel sensor (missing sensor wheel teeth) :

77 ABSCM ERROR (ABS Control Module malfunction)

9 The ABS diagnostic codes on 1999 and dealership service department or other quali- working on the brakes. Do not, under any cir-

later models are accessed using a special
scan tool. Refer to Chapter 6 for additional
information on scan tools and accessing
diagnostic trouble codes. Most ABS system
repairs must be performed by a dealer ser-
vice department or other qualified automotive
repair facility.

10 The diagnostic codes must be cleared
from the computer memory after the repairs
have been performed. The diagnostic codes
can only be erased using the special scan
tool. If the scan tool is not available, have the
code clearing procedure performed by a

fied repair facility.

3 Disc brake pads - replacement

Warning: Disc brake pads must be replaced
on both front 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 com-
pressed air and don't inhale any of it. An
approved filtering mask should be worn when

cumstances, use petroleumn-based solvents
to clean brake parts. Use brake system
cleaner only!

Note: This procedure applies to front and rear
disc brakes.

1 Remove the cap from the brake fluid
reservoir.

2 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
3  Remove the wheels. Work on one brake
assembly at a time, using the assembled
brake for reference if necessary.

4 Inspect the brake disc carefully as out-
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3.5 Using a large C-clamp, push the piston back into the caliper -
note that one end of the clamp is on the back side of the caliper
and the other end (screw end) is pressing on the outer brake pad

3.6b Remove the caliper mounting bolt
(lower arrow; upper arrow points to banjo
fitting for the brake hose, which should
not be disconnected unless you are
removing the caliper or hose
for replacement)

. lined in Section 5. If machining is necessary,

follow the information in that Section to
remove the disc, at which time the calipers
and pads can be removed as well.

3.6e Remove the lower and upper
anti-rattle springs

Front pads

Refer to illustrations 3.5 and 3.6a through 3.6p
5  Push the piston back into the bore to
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 it doesn’t

3.6f Remove the outer brake pad
and shim

3.6a Before removing anything, spray the disc, caliper and brake
pads with brake system cleaner to remove the dust produced by
brake pad wear - DO NOT blow the dust off with compressed air!

3.6d ... and secure the caliper in this
position with a piece of wire

overflow. If necessary, drain off some of the
fluid.

6 Follow the accompanying photos,
beginning with illustration 3.6a, for the
actual pad replacement procedure. Be sure
to stay in order and read the caption under
each illustration. When you have completed
the Steps described in the accompanying
photos, proceed to Step 15.

= Y
3.6g Remove the inner brake
pad and shim(s)
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3.6k

3.6h Remove and inspect the upper and

lower pad retainer clips

-

Install the new inner pad and shim(s);

make sure the “ears” on the upper and
lower ends of the pad are fully engaged

[E=9

3.6

with their respective grooves and
the pad retainer clips

n Clean off the caliper pin and coat it
with high-temperature grease

3.6i The pad retainer clips should fit
snugly in the caliper mounting bracket; if

they don't, replace them. Apply a thin film

of high-temperature grease to the retainer

3.61 Install the new outer pad and shim (if
the new pad has no shim, take the old
shim off the old pad and install it
on the new outer pad)

3.60 Lubricate the lower caliper pin with

high-temperature grease, then swing the

caliper down over the disc and new pads

(if the piston hits the inner pad, depress

the piston further into the caliper bore
with your C-clamp)

3.6j Apply anti-squeal compound to the

back of the pads

'r

3.6m Install the upper and lower

anti-rattle springs

W

I

3.6p Install the mounting bolt and tighten
it to the torque listed in this
Chapter’s Specifications
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4.2 Using a short
piece of rubber hose
of the appropriate
diameter, plug the
brake line banjo fitting

7 Wash the brake assembly with brake
system cleaner.

8 On early models it may be necessary to
remove the center console and detach the
parking brake cable from the lever to provide
sufficient slack to allow the cable end to be
detached from the caliper.

9 Detach the clip and disconnect parking
brake cable from its bracket, then remove the
two bolts, lift the caliper assembly off.

10 Remove the brake pads and use a spe-
cial tool to rotate the caliper piston in until
there is enough clearance for the new pads.
11 Apply a thin coat of disc brake anti-
squeal compound, in accordance with the
manufacturer’'s recommendations, on the
backing plates of the new pads.

12 Install the new pads.

13 Lower the caliper into position over the
disc, then install the mounting bolts, tighten-
ing them to the torque listed in this Chapter's
Specifications.

14 Reconnect the parking brake cable.

5.3 The brake pads on this vehicle were
obviously neglected, as they wore down
to the rivets; the rivets then cut deep
grooves into the disc, and now the
disc must be replaced

Front or rear pads

15 Install the wheel and lug nuts, lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

16 Apply and release the brake pedal sev-
eral times to bring the pads into contact with
the brake discs. Check the brake fluid level
and add fluid, if necessary (see Chapter 1).
17 Check the operation of the brakes in an
isolated area before driving the vehicle in traf-
fic.

4 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 cir-
cumstances, use petroleum-based solvents
to clean brake parts. Use brake system
cleaner only!

Note: Always replace the calipers in pairs -
never replace just one of them.

Front

Removal

Refer to illustration 4.2

1 Loosen - but don't remove - the lug nuts
on the front wheels. Raise the front of the
vehicle and place it securely on jackstands.
Remove the front wheels.

2 Disconnect the brake line from the
caliper (see illustration 3.6b) and plug it to
keep contaminants out of the brake system
and to prevent losing any more brake fluid
than necessary (see illustration).

3  Remove the caliper mounting bolts.

4 Swing the caliper up and slide it off.

Installation

5 Install the caliper by reversing the
removal procedure. Remember to replace the
sealing washers on either side of the brake
line fitting with new ones. Tighten the caliper

mounting bolts and the banjo bolt to the
torque listed in this Chapter’s Specifications.

6 Bleed the brake system (see Sec-
tion 10).

7 Install the wheels and lug nuts and lower
the vehicle. Tighten the wheel lug nuts to the
torque listed in the Chapter 1 Specifications.

Rear

Removal

8  Loosen - but don’t remove - the lug nuts
on the rear wheels. Raise the rear of the vehi-
cle and place it securely on jackstands.
Remove the rear wheels. E

9 Release the parking brake and remove
the clip from the parking brake cable on the
back side of the caliper assembly.

10 Separate the parking brake cable from
the lever on the caliper.

11 Unscrew the banjo bolt and detach the
brake line from the caliper. Plug the fitting to
prevent fluid loss and contamination (see
illustration 4.2).

12 Remove the caliper mounting bolts.

13 Pivot the caliper back and slide it off.

Installation

14 Install the caliper by reversing the
removal procedure. Remember to replace the
sealing washers on either side of the brake
line fitting with new ones, and tighten the
banjo bolt and caliper mounting bolt to the
torque values listed in this Chapter's Specifi-
cations.

15 Bleed the brake system (see Section 10).
16 Install the wheels and lug nuts. Lower
the vehicle and tighten the lug nuts to the
torque listed in the Chapter 1 Specifications.

5 Brake disc - inspection, removal
and installation

Note: This procedure applies to both the
front and (on vehicles so equipped) rear brake
discs.

Inspection

Refer to illustrations 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. If you're checking the rear
disc, release the parking brake. !
2 Remove the brake caliper (see Sec-
tion 4), but don’t disconnect the brake hose.
After removing the caliper, suspend it out of
the way with a piece of wire.

3  Visually inspect the disc surface for
scoring or damage (see illustration). Light
scratches and shallow grooves are normal
after use and may not always be detrimental
to brake operation, but deep scoring requires
refinishing by an automotive machine shop.
Be sure to check both sides of the disc.

4  If you've noted pulsation during braking,
suspect disc runout. To check disc runout,
place a dial indicator at a point about 1/2-
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5.4a Make sure the disc retaining screws
or lug nuts are tight, then rotate the disc
and check the runout with a dial indicator
- if the reading exceeds the maximum
allowable runout limit, the disc will
have to be machined or replaced

inch from the outer edge of the disc (see
illustration). Set the indicator to zero and
turn the disc. The indicator reading should
not exceed the specified allowable runout
limit. If it does, have the disc refinished by an
automotive machine shop. Note: Profession-
als recommend that the discs be resurfaced
regardless of the dial indicator reading, as this
will impart a smooth finish and enstre a per-
fectly 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 resur-
faced, remove the glazing from the surface
with emery cloth or sandpaper using a
swirfing motion (see illustration).
5  Itis absolutely critical that the disc not be
machined to a thickness less than the mini-
mum allowable thickness. The minimum (or
_ discard) thickness is stamped on the disc (see
illustration). The disc thickness can be
checked with a micrometer (see illustration).
Check the thickness at several points.

Removal

6  Remove the brake caliper (if not already
done), but don't disconnect the brake hose
(see Section 4). Also remove the caliper
mounting bracket.

7 If you're working on a 2000 or earlier
model, remove the steering knuckle (see
Chapter 10) and take it to a properly
equipped shop and have the hub flange
pressed out of the knuckle. The disc can then
be unbolted from the hub.

8 If you're working on a 2001 or later
model, simply slide the disc off the hub
flange. ?

9  On rear disc brakes remove the retain-
ing screw and remove the disc from the hub.

Installation

10 Installation is the reverse of the removal
procedure. Tighten the mounting bracket and
caliper bolts to the torque values listed in this
Chapter's Specifications.

5.4b Using a swirling motion, remove the
glaze from the disc with emery cloth
or sandpaper

11 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 of the system will not be necessary
unless the fluid hose was disconnected from
the caliper. Check the operation of the brakes
carefully before placing the vehicle into nor-
mal service.

6 Drum brake shoes - replacement

Refer to illustrations 6.4a through 6.4z

and 6.6

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
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 cir-
cumstances, use petroleum-based solvents
to clean brake parts. Use brake system
cleaner only!

Caution: Whenever the brake shoes are

Loy
5.5a The minimum allowable thickness 1

stamped into the disc (typical) k
5.5b A micrometer is used to measure
disc thickness
replaced, the return and hold-down sp.'fngé‘
should also be replaced. Due to the continu-
ous heating/cooling cycle that the springs are
subjected to, they lose their tension overa
period of time and may-allow the shoes ta
drag on the drum and wear at a much faster R
rate than normal. 3
1 Loosen the wheel lug nuts, raise the rear .
of the vehicle and support it securely on jack- hi
stands. (s

2  Block the front wheels to keep the vehi-
cle from rolling. Remove the rear wheels.

6.4a Details of the rear
drum brake assembly

Wheel cylinder
Shoe return spring
Adjuster screw
assembly

Parking brake lever
Trailing brake shoe
Parking brake cable
Shoe return spring
Leading brake shoe
Adjuster spring
Hold-down spring
Adjuster fever pawl!
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is 6.4b Before removing anything, clean the brake assembly with
brake cleaner and allow it to dry - position a drain pan under the
brake assembly to catch the residue - DO NOT USE
COMPRESSED AIR TO BLOW BRAKE DUST OFF THE PARTS!

IE

1gs e
- i P2 = : . .
are 6.4d ... then remove the adjuster lever pawl 6.4e Unhook the upper return spring froi
r a
o
ter Release the parking brake. 4  Follow illustrations 6.4a through 6.4z

3 Remove the rear wheel bearing cap, for the inspection and replacement of the
ear spindle nut and washer, then slide the brake shoes. Be sure to stay in order and
ck- hub/drum assembly straight off the spindle read the caption under each illustration. All

(see Chapter 10). four rear brake shoes must be replaced at the
hi-
sls.

‘_._._ p e " ..i;

.

m the brake shoes

same time, but to avoid mixing up parts, work
on only one brake assembly at a time.

5 Before reinstalling the drum, make sure
the brake shoes are retracted to allow easy
installation of the drum.

6.4f Unhook the lower return spring from the brake shoes

6.4g Push down on the hold-down spring, then turn it 90-degrees
to align its slot with the blade on the pin, then remove the spring
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6.4] Remove the hold-down spring from the trailing

=] Gy : b Y. -3

... then remove the shoe and detach the parking brake
brake shoe. .. cable from the parking brake lever

9-10 Chapter 9 Brakes '
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6.4l Lubricate the brake shoe contact areas on the backing plate 6.4m The parking brake lever and the trailing shoe are one
with high-temperature grease assembly - don't try to separate them




Chapter 9 Brakes

i s Y
6.4p Place the trailing shoe and hold-down spring assembly _
in position

6.4r Connect the lower return spring to the brake shoes it engages correctly with the wheel cylinder : . .
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6.4t ... and install the hold-down spring 6.4u Prior to installing the adjuster screw assembly, lubricate the
threads with high-temperature grease

: > ) ¢ "W»-
6.4y With the lever pawl in place. ..
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6.4z ... install the adjuster spring

6  Prior to reinstalling, the drum should be
checked for cracks, score marks, deep
scratches and hard spots, which will appear
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 machined. Note:
Professionals recommend resurfacing the
drums whenever a brake job is done. Resur-
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 into the drum) (see illustration),
then new ones will be required. At the very
least, if you elect not to have the drums
resurfaced, remove the glazing from the sur-
face with sandpaper or emery cloth using a
swirling motion.

7 Install the brake drum and bearing unit,
the washer and a new spindle nut (see Chap-
ter 10). Tighten the nut to the torque listed in
the Chapter 10 Specifications.

8  Mount the wheel, install the lug nuts,
then lower the vehicle. Tighten the lug nuts to
the torque listed in the Chapter 1 Specifica-
tions.

9  Depress the brake pedal several times.
Then, drive the vehicle backwards and for-
wards and apply the brakes forcefully a num-
ber of times. This action will bring the brake
shoes into the proper adjustment.

10 Check brake operation carefully before
driving the vehicle in traffic. Warning: Do not
operate the vehicle if you are in doubt about
the effectiveness of the brake system.

7 Wheel cylinder - removal and
installation

Refer to illustration 7.4
Note: Always replace wheel cylinders in pairs.

Removal
1 Raise the rear of the vehicle and support

6.6 The maximum allowable diameter is cast

into the drum (typical)

it securely on jackstands. Block the front
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 Unscrew the brake line fitting (see illus-
tration). Note: If available, use a flare-nut
wrench to avoid rounding off the corners of
the fitting. Don’t pull the brake line away from
the wheel cylinder.

5 Remove the wheel cylinder mounting
bolts.

6 Detach the wheel cylinder from the
‘brake backing plate. Immediately plug the
brake line to prevent fiuid loss and contami-
nation. Note: If the brake shoe linings are
contaminated with brake fluid, install new
brake shoes and clean the drums with brake
system cleaner.

Installation

7 Apply RTV sealant to the mating surface

of the wheel cylinder and the brake backing
plate, place the cylinder in position and con-
nect the brake line. Don’t tighten the fitting
completely yet.

8 Install the mounting bolts, tightening
them to the torque listed in this Chapter's

7.4 Unscrew the
brake line fitting
(arrow), then
remove the two
wheel cylinder bolts

Specifications. Tighten the brake line fitting
securely. Install the brake shoe assembly
(see Section 6).

9  Bleed the brakes (see Section 11).

10 Check brake operation before driving
the vehicle in traffic. Warning: Do not operate
the vehicle if you are in doubt about the effec-
tiveness of the brake system.

8 Master cylinder - removal and
installation

Removal

Refer to illustration 8.5

1 The master cylinder is located in the
engine compartment, mounted to the power
brake booster.

2  Remove the intake duct between the air
filter housing and the throttle body.

3  Remove as much fluid as you can from
the reservoir with a syringe, such as an old
poultry baster. Warning: If a baster is used,
never again use it for the preparation of food.
4 Place rags under the fluid fittings and
prepare caps or plastic bags to cover the
ends of the lines once they are disconnected.
Caution: Brake fluid will damage paint. Cover
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all body parts and be careful not to spill fluid
during this procedure.

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 Discohnect the electrical connector at
the brake fluid level switch on the master
cylinder reservoir, then remove the nuts
attaching the master cylinder to the power
booster (see illustration 8.5). 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.

Installation

Refer to illustration 8.8

7  Bench bleed the master cylinder before
installing it. Mount the master cylinder in a
vise, with the jaws of the vise clamping on the
mounting flange.

8  Attach a pair of master cylinder bleeder
tubes to the outlet ports of the master cylin-
der (see illustration).

9  Fill the reservoir with brake fluid of the
recommended type (see Chapter 1).

10 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.
Because the tubes are submerged in fluid, air
can't be drawn back into the master cylinder
when you release the pistons.

11 Repeat the procedure until no more air
bubbles are present.

12 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.

13 |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

8.5 Use a flare-nut wrench to unscrew the threaded fittings at the
master cylinder (A), then remove the mounting nuts (B)

sleeve of the master cylinder.

14 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 tight-
ened.

15 Fully tighten the mounting nuts, then the
brake line fittings. Tighten the nuts to the
torgue listed in this Chapter’'s Specifications.
16 Fill the master cylinder reservoir with
fluid, then bleed the master cylinder. To bleed
the cylinder on the vehicle, have an assistant
depress the brake pedal and hold the pedal

“to the floor. Loosen the fitting to allow air and

fluid to escape. Repeat this procedure on
both fittings until the fluid is clear of air bub-
bles. 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.

17 Bleed the entire brake system as
described in Section 10.

18 Test the operation of the brake system
carefully before placing the vehicle into nor-

9.4a Use a flare-nut wrench to loosen the
brake line-to-hose fitting . . .

8.8 The best way to bleed air from the master cylinder before
installing it on the vehicle is with a pair of bleed tubes that direct
brake fiuid back into the reservoir during bleeding’

mal service. Warning: Do not operate the
vehicle if you are in doubt about the effective-
ness of the brake system.

9 Brake hoses and lines -
inspection and replacement

Refer to illustrations 9.4a, 9.4b and 9.5

1 About every six months the flexible
hoses which connect the steel brake lines
with the rear brakes and front calipers should
be inspected for cracks, chafing of the outer
cover, leaks, blisters, and other damage.

2 Replacement steel and flexible brake
lines are commonly available from dealer
parts departments and auto parts stores. Do
not, under any circumstances, use anything
other than genuine steel brake lines or
approved flexible brake hoses as replace-
ment jtems.

3  When installing the brake line, leave at
least 3/4-inch clearance between the line and
any moving or vibrating parts.

4  To disconnect a hose and line, use a
flare-nut wrench (see illustration). Then

9.4b ...then remove the clip, unscrew
the fitting and and slide the hose out of
the bracket
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remove the clip and slide the hose out of the
bracket (see illustration).

5 To disconnect a hose from a caliper,
unscrew the banjo bolt and discard the seal-
ing washers. Always install new sealing
washers when reconnecting the hose fitting
(see illustration).

6 Steel brake lines are usually retained
along their span with clips. Always remove
these clips completely before removing a
rigid brake line. Always reinstall these clips,
or new ones if the old ones are damaged,
when replacing a brake line, as they provide
support and keep the lines from vibrating,
which can eventually break them.

7  When replacing brake lines, be sure to
use the correct parts. NEVER use copper
tubing! Purchase genuine steel brake lines
from a dealer or auto parts store.

8 When installing a steel line, make sure
it's securely supported in the brackets and
has plenty of clearance between moving or
hot components.

9  After installation, check the fluid level in
the master cylinder and add fluid as neces-
sary. Bleed the brake system as described in
Section 10 and test the brakes carefully
before driving the vehicle in traffic. Warning:
Do not operate the vehicle if you are in doubt
about the effectiveness of the brake system.

10 Brake hydraulic system -
bleeding

Refer to illustration 70.8

Warning 1: 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.
Warning 2: The manufacturer states that on
1999 and later models with ABS, a special
scan tool must be used to ensure that all air is
bled from the ABS control unit. If you are
working on a 1999 or later model equipped

9.5 Always install new sealing washers on either
side of the banjo fitting

10.8 When bleeding the brakes, a hose is connected to the bleed
screw at the caliper or wheel cylinder and then 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)

with ABS and, after following this procedure
you don't have a firm brake pedal (or the ABS
light on the instrument panel stays on), have
the vehicle towed to a dealer service depart-
ment or other properly equipped repair shop
to have the system bled. DO NOT operate the
vehicle if you have any doubts as to the effec-
tiveness of the brake system or if the ABS
light stays on.

1 Bleeding the hydraulic system is neces-
sary to remove any air that manages to find
its way into the system when it's been
opened during removal and installation of a
hose, line, caliper or master cylinder. 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 cylin-
der.

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 from the
power brake booster by applying the brake
several times with the engine off.

5 Remove the master cylinder reservoir
cover and fill the reservoir with brake fluid.
Reinstall the cover. Note: Check the fiuid
level often during the bleeding operation and
add fluid as necessary to prevent the fluid
level from falling low enough to allow air bub-
bles into the master cylinder.

6 Have an assistant on hand, as well as a
supply of new brake fluid, a clear container
partially filled with clean brake fluid, a length

of clear tubing to fit over the bleed screw and -

a wrench to open and close the bleed screw.
7 Beginning at the right rear wheel, loosen
the bleed screw slightly, then tighten it to a
point where it is snug but can still be loos-
ened quickly and easily.

8 Place one end of the tubing over the

bleed screw and submerge the other end in
brake fluid in the container (see illustration).
9  Have the assistant push the brake pedal
to the floor and hold the pedal firmly
depressed.

10 While the pedal is held depressed, open
the bleed screw just enough to allow a flow of
fluid to leave the screw. Watch for air bubbles
to exit the submerged end of the tube. When
the fluid flow slows after a couple of seconds,
close the screw and have your assistant
release the pedal slowly.

11 Repeat Steps 9 and 10 until no more air
is seen leaving the tube, then tighten the
bleed screw and proceed to the left front
wheel, then the left rear wheel and then to the
right front wheel, in that order, and perform
the same procedure. Be sure to check the
fluid in the master cylinder reservoir fre-
quently.

12 Never use old brake fluid. It contains
moisture which can boil, rendering the brakes
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.

11 Power brake booster - check,
removal and installation

Operating check

1 Depress the pedal and start the engine.
If the pedal goes down slightly, operation is
normal.

2 Depress the brake pedal several times
with the engine running and make sure there
is no change in the pedal reserve distance
(the distance between the pedal and the
floor).
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11.13a There should be no clearance
between the booster pushrod and the
master cylinder pushrod, but no

interference either; if there is interference 11.13b Measure the distance that the =
: between the two, the brakes may drag; if pushrod protrudes from the brake booster
11.10 The power brake booster is - :
secureg f:o the ﬁre:ral?\?v?t: - there is clearance, there will be at the master cylinder mounting surface
four nuits (armows) excessive brake pedal travel (including the gasket) !
c
m
b
C
i f
P
R
1
ta
tii
SE
; poRAns th
11.13c Measure the distance from the mounting flange to the end 11.13d Measure the distance from the piston pocket to the end of pﬁ
of the master cylinder the master cylinder g'
th
Airtightness check 7  Disconnect the vacuum hose from the (see illustration) as follows: 2r
3 Start the engine and turn it off after one booster. Be carsfil not to damage the hose a) Measure the distance that the pushrod - he
br two mincias | Denress e brale bedalseve NSh TSmoving it o Ihe hocstor iiing. protrudes from the master cylinder he
eral times slowly. If the pedal goes down far- B3 ucas fhe pasnirodiclovs Biicenosct mounting surface on the front of the fre
ther the first time but gradually rises after the {fgtiieboss e I the brake pecit S power brake booster, including the gas: Tig
second or third depression, the booster is air- 3 SHonw HoreUIRRG SID I RRGIE i ket, if equipped. Write down this mea:
tight. ; pull out the clevis pin. s , surement (see illustration). This is
4 Depress the brake pedal while the 10 Remove the four mqum:ng nuts‘holdlng “dimension A.”
engine is running, then stop the engine with the brake booster to the f:r:ewall (see illustra- b) Measure the distance from the mounting
the pedal depressed. If there is no change n  Hon): You may seed g ol tolo o e, flange to the end of the master cylindef
the pedal reserve travel after holding the becauso they e tp undier fhe dashjarea. (see illustration). Write down this mea-
pedal for 30 seconds, the booster is airtight 11 Slide the booster straight out from the surement. This is “dimension B."
g ’ firewall until the studs clear the holes, then ¢) Measure the distance from the end of
Removal maneuver the booster out from the engine the master cylinder to the bottom of the
] d compartment. pocket in the piston (see illustration].
Refer to iflustration 11.10 = : e
2 Write down this measurement. This s
5  Power brake booster units should not  [nstallation simension C.” ;
be disassembled. They et Bl spe_caal tOOI,S Refer to illustrations 11.13a, 11.13b, 11.13c, d) Subtract measurement B from measur_&j
2?;1:‘;:“3]:5' f:ung '?r:gos;féﬂfi?:’tﬁﬁﬁzz 11.13d and 11.13e. ment C, then subtract measurement A
and hesc':acl)JsZ gfptﬁeir cztical rela}t{icmship to 12 Installation procedures are basically the fro:'r? the dlffersiice betweon K SiEu
By et L }age ,  reverse of those for removal. Use new gas- This the pushrod clearance.
P P kets on either side of the spacer at the fire- e) Compare your calculated pushrod clear

defective booster unit with a new or rebuilt
one.

6 To remove the booster, first remove the
brake master cylinder as described in Sec-
tion 8.

wall. Tighten the booster mounting nuts to the
torque listed in this Chapter’s Specifications.

13 If a new power brake booster unit is
being installed, check the pushrod clearance

ance to the pushrod clearance listed in
this Chapter’s Specifications. If neces-
sary, adjust the pushrod length to achigve
the correct clearance (see illustration).
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11.13e To adjust the length of the booster
pushrod, hold the serrated portion of the
rod with a pair of pliers and turn the
adjusting screw in or out, as necessary, to

achieve the desired setting

15 After the final installation of the master
cylinder, the brake pedal height and freeplay
must be adjusted and the system must be
bled. See the appropriate Sections of this
Chapter for the procedures.

12 Brake pedal height and freeplay -
adjustment ;

Pedal height

Refer to illustration 12.1

1 The height of the brake pedal is the dis-
tance the pedal sits off the floor (see illustra-
tion). If the pedal height is not within the
specified range, it must be adjusted. Measure
the pedal height from the top of the brake
pedal pad to the floor with the carpet in
place.

2 To adjust the brake pedal height, loosen
the locknut on the pedal height adjusting bolt
and back the bolt out to increase the pedal
height or turn the bolt in to decrease pedal
neight. After the pedal height is adjusted, the
freeplay must be adjusted (see Step 4).
Tighten the locknuts securely.

Push Rod Play and
Freeplay Adjust Point

Pedal Height
Adjust Point

12.1 The brake pedal height
is measured from the pedal
pad to the floor (with the
carpet in place)

\ 61042-9-12.1 HAYN

Pedal freeplay

Refer to illustration 12.3

3  The freeplay is the pedal slack, or the dis-
tance the pedal can be depressed before it
begins to have any effect on the brake system
(see illustration). If the pedal freeplay is not
within the specified range, it must be adjusted.
4  To adjust the pedal freeplay, loosen the
locknut on the brake pushrod (see illustra-
tion 12.1), then turn the pushrod to adjust the
pedal freeplay to the specified range.
Retighten the locknut.

13 Parking brake - adjustment

1  Remove the center console (see Chap-
ter 11).

2  Block the front wheels, raise the rear of
the vehicle and support it securely on jack-
stands. Apply the parking brake lever until
you hear one click.

3  Turn the adjusting nut on the equalizer
clockwise while rotating the rear wheels.

-

12.3 Brake pedal freeplay is the amount of brake pedal travel
before the master cylinder is actuated

14.2 To detach the parking brake cable from a drum brake
backing plate, compress the retainer tangs with a pair of
pliers and pass the cable through the backing plate

Stop turning the nut when the brakes just
start to drag on the rear wheels.

4  Release the parking brake lever and
check to see that the brakes don't drag when
the rear wheels are turned. When properly
adjusted, the travel on the parking brake lever
should be as listed in this Chapter's Specifi-
cations. If it is not, loosen the locknut and the
adjusting on the end of the cable at the park-
ing brake lever. Turn the adjusting nut until
the specified number of clicks are achieved
and tighten the locknut.

5 Lower the vehicle and reinstall the con-
sole or cover.

14 Parking brake cable(s) -
replacement

Refer to illustration 14.2

1 Block the front wheels and loosen the
rear wheel lug nuts. Raise the rear of the
vehicle and support it securely on jackstands.
2 On models with rear drum brakes,
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remove the brake shoes (see Section 6) and
disconnect the cable end from the lever on
the trailing brake shoe (see illustration 6.4k).
Depress the tangs on the cable casing
retainer and pass the cable through the back-
ing plate using needle-nose pliers (see illus-
tration) or a box-end wrench of the proper
size to fit snugly over the retainer. This com-
presses all the tangs simultaneously. Note:
You can also use a small screw-type hose

clamp. Tighten the clamp around the tangs,
start the cable through the hole and remove
the hose clamp.

3  On models with rear disc brakes, refer
to Section 3 to disconnect the cable from the
caliper.

4  Unhook the forward end of the cable
from the equalizer, then compress the
retainer tangs and pass the cable through the
bracket.

5  Unbolt the cable casing clamps from the
underbody, noting how the cable is routed,
then remove the cable from the vehicle.

6 If both cables are to be removed, repeat
the above steps to remove the remaining
cable.

7  Installation is the reverse of the removal
procedure. After the cable(s) are installed, be
sure to adjust them according to the proce-
dure described in Section 13.
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Suspension and steering systems

Contents
Section Section
Balljoints - replacement ... T 8 Steering column - removal and installation..........cccceeievnicecennee. 15
Control arm - removal, lnspect!on and msta[la‘ﬁon 5 7 Steering gear boots - replacement ..........ccccieninienrinesesienennaenens 17
General information... =0 1 Steering gear - removal and installation .........cccccccocvvcciviciiicciiee. 18
Hub and wheel bearmg assemb!y (front) removal Steering knuckle - removal and installation " 4
and installation... 5 Steering wheel - removal and installation .. e S o
Hub and wheel bear:ng assembiy (rear) - removal Strut/coil spring assembly (front) - removal inspectmn
and installation.. s T o e AT A s i ) and installation... 2
Power steering fluid Ievel check See Chapter 1 Strut/coil spring assembly (rear] - removal |nspect:on
Power steering pump - removal and mstal!atlon e 219 and installation.............. 9
Power steering system - bleeding........c.ccccevuunae 20 Strut/coil spring - replacement 3
Rear knuckle - removal and installation .. Tie-rod ends - removal and mstallation 16
Rear suspension arms - removal and |nsta||at|cn s Tire and tire pressure Chetks ..........ccieauicsenmmsrsssassanses See Chapter 1
Rear wheel bearing check, repack and adjustment. Tire rotation .... See Chapter 1
Stabilizer bar (front) - removal and installation & Wheel alignment - general information .......c.c.ccvcviiiniiiniiniiasinnen. 22
Stabilizer bar (rear) - removal and installation........cccveeevviiveeiiinnnn. Wheels and tires - general information .........ccccvviniiicciciiinicinen,. . 21

Specifications

Torque specifications

Front suspension
Control arm-to-crossmember fasteners
2000 and earlier models
[Si2olatis il nis )t S ool e SIS N [ . g e
Rear bushing clamp bolt....
3Bl alee sy Tt (7 ot b e e i e e e
BHear pivot stid AUk ci c o i s s s
2001 models
Front bushing bolis..
Rear bushing bolt.......
Control arm-to- steenng knuckle bal[;omt nut

. Stabilizer bar

Link nuts..
Clamp bolts o
Strut/coil spring assembly

Strut-to-steering knuckle boltS/NULS .........cccccerriieiiiiceiceinseeenseeeneas
Strut-to-body upper MouNting NUES .........ccceiiieiniiniiiiiis s erseanens
DEGT 00 etep e g1 F) s o Tt St D, B = e —F L e A RS DA

Ft-lbs (unless otherwise indicated) Nm
72 to 87 97 to 117
5810 72 78 to 97
2510 33 34 to 45
92to 114 125 to 154
96 to 111 130 to 149
96 to 111 130 to 149
43 to 52 581070

. 251033 33 to 44
25t0 33 33to 44
81 to 95 109 to 128
29 to 36 39to 48
43 to 51 58 to 69
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Torque specifications Ft-lbs (unless otherwise indicated) Nm
Rear suspension
Brake backing plate-to-rear knuckle bolts ...........ciccccvinniinsicniiieninen: 37 to 44 50 to 59
Crossmember mounting bolts
2000:an0 BaHBr MIOeIS i i re s asasiasessnm it sasneatisas vanaskaneh (s s 44 to 59 59to 79
20, 0] Welela (SR gl e e e, £ TR SR R e S e 74 to 88 100 to 119
Hub nut
19096 and 1907 M OB s s Jebes s e nanars 130 to 159 175 to 214
1998 through 2000 MOdelS ......ccmeiiimisrinninnnnisnnns 147 to 169 200 to 230
LR E e LT i At e S L s 148 to 192 200 to 260
Rear suspension arms
Lateral arms-to-crossmember bolt(s)/nut(s)
2000 and earlier MOAeIS .. cciiiicini i iraienssasatonssasssisiarisass 58 to 72 78 to 97
S A T St AN ST Bt T ™ el ot o b 96 130
Lateral arms-to-rear knuckle bolt(s)/nut(s)
OO ENAIE AT IBETIOEBIS ar s o sissrsatobveshnamna s s acssstarnnschnannonsatasss 5810 72 78 to 97
DO TIOTEIS 2k ivssaiss asb v s s oy s R0 st e o P S nm e S0 96 130
Trailing arm bolts
Brack e G- T amB DO o o et it s temas sy ok s A ma henes 29 to 36 39to 48
Arm-to-bracket bolt/nut. 74 to 88 100 to 119
T R 4V 63,0 (= 078 e pre S e e RS B e e 74 to 88 100 to 119
Stabilizer bar
Stabilizer bushing clamp DOIS ....coorvieiriirii e rss e 2510 33 33 to 44
S S R TSR ot e e L W e e T s 2510 33 33 to 44
Strut/coil spring assembly
S0 B R [ TattTe BTy ) 1 R i e T (N 80 to 94 108 to 127
Strut-to-body upper mounting nuts
2000;and!earlor OIS ... iionusarssmsrassssssaesssorasssnsanssnsassasazsmzses 14 to 22 18to 29
20 83 B e (o) R e S 29 to 37 39 to 50
Damper shaft nut............... 29 to 40 39 to 54
Steering
Airbag module-to-steering wheel fasteners ...........ccciiiininiinnnin 48 in-lbs 5.4
Intermediate shaft U-joint pinch bolt...........ccooiiiiciiniiniiriresscinsneens 132 to 180 in-lbs 1510 20
Power steering pump fluid lines
SUDPIV NS EAGS it insioeoiininsmnasiraanrannanaiassnsnandhpsnrsassnsen 108 to 144 in-lbs 12to 16
High pressure line banjo bolt .... 40 to 48 54 to 65
Power steering pump pulley nut........... i 41 to 51 55 to 69
Power steering pump bracket bolts ............ccceee. 26 to 38 35 to 51
Steering column mounting bolts and nuts... 120 to 144 in-lbs 13to 17
Steering gear mounting bracket bolts .. 44 to 59 5910 79
Steering wheel nut......cocceeeninniiinninnneens 30 . 41
Tie-rod end-to-steering knuckle nut.. 18t0 25 24 t0 33
Tie-rod end jam nut (AdJUSING NUL).....ccceerreerrrneineseeseeessnssasasssessessaessnes 37 to 41 50 to 55

1 General information

Refer to illustrations 1.1, 1.2a and 1.2b

The front suspension system (see illus-
tration) is a MacPherson strut design. The
upper end of each strut is attached to the
vehicle body. The lower end of the strut is
connected to the upper end of the steering
knuckle. The steering knuckle is attached to a
balljoint mounted on the outer end of the
control arm. A stabilizer bar is used on all
models. The bar is attached to the frame with
a pair of clamps and to the control arms with
link rods.

The rear suspension system (see illus-
tration) also uses MacPherson struts, a pair
of lateral suspension arms (front and rear)
and a trailing arm on each side. The upper
ends of the struts are attached to the vehicle
body and their lower ends are attached to the
upper ends of the rear knuckles. The lower

ends of the knuckles are attached to the
outer ends of the lateral arms using through-
bolts. A stabilizer bar is attached to the vehi-
cle by a pair of brackets and to the struts by
link rods (see illustration). '

The rack-and-pinion steering gear is
located behind the engine/transaxle assem-
bly, on the subframe. The steering gear actu-
ates the tie-rods, which are attached to the
steering knuckles. The inner ends of the tie-
rods are protected by rubber boots that
should be inspected periodically for secure
attachment, tears and leaking lubricant.

The power assist system consists of a
belt-driven pump and associated lines and
hoses. The fluid level in the power steering
pump reservoir should be checked periodi-
cally (see Chapter 1).

The steering wheel operates the steer-
ing 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.
Frequently, when working on the sus-
pension or steering system components, you
may come across fasteners that 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
hammer and punch will break the bond
between nut and bolt threads, but care must
be taken to prevent the punch from slipping
off the fastener and ruining the threads. Heat-
ing the stuck fastener and surrounding area

F I e
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1.1 Front suspension and steering components (2000 and earlier models shown, later models similar)

Steering gear 3 Balljoint 5  Strut/coil spring assembly
Control arm 4  Steering knuckle 6 Splash shield

1.2a Rear suspension components (bottom view)

1 Strut/coil spring assembly 4 Trailing arm Crossmember
2 Rear lateral arm 5  Front lateral arm Stabilizer bar
3  Knuckle ;
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with a torch sometimes helps too, but isn't
recommended begause of the obvious dan-
gers 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. Fas-
teners that require drastic measures to
remove should always be replaced with new
ones.

Since most of the procedures dealt with
in this Chapter involve 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
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 to support the vehicle
while 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
followed for proper reassembly and compo-
nent retention. Never attempt to heat or
straighten any suspension or steering compo-
nents. Instead, replace any bent or damaged
part with a new one.

2  Strut/coil spring assembly (front)
- removal, inspection and
installation

Refer to illustrations 2.3 and 2.5

Removal

1 Loosen the front wheel lug nuts, raise
the front of the vehicle and support it
securely on jackstands. Remove the wheels.

2  Detach 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  Remove the strut-to-knuckle nuts and if

1.2b Rear suspension
components (rear view)

1  Strut/coil spring
assembly

2  Stabilizer bar link

3 Crossmember

4  Adjusting cam

(earlier models)

Rear lateral arm

Front lateral arm

Trailing arm

Knuckle

G~ 3O,

necessary, knock the bolts out with a ham-
mer and punch (see illustration).

4  Separate the strut from the steering
knuckle. Be careful not to overextend the
inner CV joint and don't let the knuckle fall
outward, as this could damage the brake
hose.

5 An assistant would be helpful at this
point to hold the strut as the nuts are loos-
ened. Remove the strut upper mounting nuts
(see illustration). Remove the assembly out
from the fenderwell.

Inspection

6 Check the strut body for leaking fluid,
dents, cracks and other obvious damage
which would warrant repair or replacement.

7  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 gen-
eral deterioration.

8 If any undesirable conditions exist, pro-
ceed to the strut disassembly procedure (see
Section 3).

Installation

9 Guide the strut assembly up into the
fenderwell and insert the upper mounting
studs through the holes in the strut tower.
Once the studs protrude from the strut tower,
install the nuts so the strut won't fall back
through. This is most easily accomplished
with the help of an assistant, as the strut is
quite heavy and awkward.

10 Slide the steering knuckle into the strut
flange and insert the bolts. Install the nuts
and tighten them to the torque listed in this
Chapter's Specifications.

11 Connect the brake hose bracket to the
strut. If equipped with ABS, attach the wheel
speed sensor bracket to the strut and tighten
the bolt securely.

12 Install the wheel and lug nuts, then
lower the vehicle and tighten the lug nuts to
the torque listed in the Chapter 1 Specifica-
tions.

13 Tighten the upper mounting nuts to the
torque listed in this Chapter's Specifications.

2.3 The lower end of the strut is attached
to the steering knuckle with these two
nuts and bolts

i . e —
2.5 Strut upper mounting n

uts

3 Strut/coil spring - replacement

1 If the struts or coil springs exhibit the
telltale signs of wear (leaking fluid, loss of
damping capability, chipped, sagging or
cracked coil springs) explore all options
before beginning any work. The strut/damper
assemblies are not serviceable and must be
replaced if a problem develops. However,
strut assemblies complete with springs may:
be available on an exchange basis, which
eliminates much time and work. Whichever
route you choose to take, check on the cost
and availability of parts before disassembling
your vehicle. Warning: Disassembling a strut
is potentially dangerous and utmost attention
must be directed to the job, or serious injury
may result. Use only a high-quality spring
compressor and carefully follow the manufac-
turer’s instructions furnished with the tool.
After removing the coil spring from the strut,
set it aside in a safe, isolated area.

Disassembly

Refer to illustrations 3.3, 3.4, 3.5 and 3.6

2  Remove the strut and spring assembly’
following the procedure described in Sec-
tion 2 (front) or Section 9 (rear). Mount the
strut assembly in a vise. Line the vise jaws
with wood or rags to prevent damage to the
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3.3 Install the spring compressor
according to the tool manufacturer’s
instructions and compress the spring
until all pressure is relieved from the

upper spring seat

unit, and don't tighten the vise excessively.

3 Following the tool manufacturer's
instructions, install the spring compressor
(which can be obtained at most auto parts
stores or equipment yards on a daily rental
basis) on the spring and compress it suffi-
ciently to relieve all pressure from the upper
spring seat (see illustration). This can be
verified by wiggling the spring.

4  Pry out the dust cover with a screw-
driver and remove the damper shaft nut (see
illustration).

5 Remove the upper suspension support
(see illustration). Inspect the bearing in the
suspension support for smooth operation. If it
does not turn smoothly, replace the suspen-

- sion support. Check the rubber portion of the

suspension support for cracking and general
deterioration. If there is any separation of the
rubber, replace it.

6 Lift the compressed spring from the

3.6 Remove the spring seat and
compressed spring from the damper shaft

3.4 Remove the damper shaft nut

damper shaft (see illustration). Check the
rubber spring seat for cracking and hardness,
replacing it if necessary. Warning: Carry the
spring carefully and never place any part of
your body near the end of the spring! Set the
compressed spring aside in an isolated area.
7 Separate the spring seat and rubber
seal from the compressed spring if they are
stuck to it.

8  Slide the dust boot off the damper shaft.
9 Check the lower insulator for wear,
cracking and hardness and replace it if nec-
essary.

Reassembly

Refer to illustrations 3.11 and 3.12

10 If the lower insulator is being replaced,
set it into position with the dropped portion
seated in the lowest part of the seat. Extend
the damper rod to its full length and install
the dust boot. |

11 Carefully place the coil spring onto the
lower insulator, with the end of the spring
resting in the lowest part of the insulator (see

3.5 Lift the suspension support off the
damper shaft

illustration). .

12 Install the upper insulator and the spring
seat (see illustration). Make sure the D-
shaped cutout in the spring seat mates prop-
erly with the damper shaft.

13 Install the dust seal and suspension
support to the damper shaft.

14 Install the nut and, using a special ool
or suitable wrench to keep the shaft from
turning, tighten it to the torque listed in this
Chapter's Specifications.

15 Install the strut/ceil spring assembly
(see Section 2 [front] or 9 [rear]).

4 Steering knuckle - 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
petroleum-based solvents to clean brake
parts. Use brake system cleaner only.

3.11 When installing the spring, make
sure the end fits into the recessed
portion of the lower seat (arrow)

T e A ANEL
3.12 Make sure the upper end of the
coil spring fits into the recess
in the spring seat
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through the wheel

Removal

Refer to illustration 4.2

1 Remove the cotter pin from the end of
the driveaxle.

2 Use a breaker bar and socket and
loosen the driveaxle/hub nut (see illustra-
tion). Note: If you can’t get a socket on the
driveaxfe/hub nut through the opening in the
center of the wheel, install the spare tire and
lower the vehicle to the ground.

3  Loosen the wheel lug nuts slightly, raise
the front of the vehicle and support it
securely on jackstands. Remove the wheel
and the driveaxle/hub nut.

4  Disconnect the brake hose from the
strut, then remove the brake caliper, caliper
mounting bracket and, on 2001 and later
models, the brake disc (see Chapter 9). Note:
Don't disconnect the brake hose from the
caliper. Also, be sure to support the caliper
with a piece of wire - don't let it hang by the
brake hose.

5 If the vehicle is equipped with ABS,
unbolt the wheel speed sensor.

6 Remove the strut-to-steering knuckle
nuts, but don't remove the bolts yet (see Sec-
tion 2).

7  Separate the tie-rod end from the steer-
ing knuckle arm (see Section 16).

8 Separate the balljoint from the steering
knuckle (see Section 7).

9  Push the driveaxle from the hub (see
Chapter 8). Support the end of the driveaxle
with a length of wire.

10 Remove the strut-to-knuckle bolts, then
separate the knuckle from the strut.

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 Attach the control arm balljoint to the

4.2 Use a breaker bar and socket to loosen the driveaxle/hub nut
- install the spare tire onto the hub if the nut is not accessible

6.2 To disconnect the stabilizer link from the stabilizer bar,
remove the upper nut; to disconnect the link from the control arm,

remove the nut that attaches the link to the control arm

steering knuckle (see Section 7).

14 Attach the tie-rod end to the steering
knuckle arm (see Section 16). Tighten the
strut-to-knuckle nuts to the torque listed in
this Chapter’s Specifications.

15 Place the brake disc on the hub (2001
and later models only) and install the caliper
mounting bracket and caliper (see Chap-
ter 9). Tighten the mounting bracket bolts and
the caliper bolts to the torque listed in the
Chapter 9 Specifications.

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. Tighten
the driveaxle/hub nut to the torque listed in
the Chapter 8 Specifications. Install a new
cotter pin.

5 Hub and wheel 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 a dealer service depart-
ment or other qualified repair shop. See Sec-
tion 4 for the steering knuckle removal proce-
dure.

6 Stabilizer bar (front) - removal
and installation

Refer to illustrations 6.2 and 6.3

1 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Remove the wheels.

2  Disconnect both stabilizer bar links from
the stabilizer bar (see illustration).

3 Remove the stabilizer bar clamps (see
illustration).

4 On 2000 and earlier models, remove the
steering gear assembly for access (see Sec-
tion 18). ,
5  Remove the stabilizer bar, guiding it out
from the right (passenger’s) side of the vehi-+
cle.

6 Inspect the clamp bushings and the link
balljoints. If the bushings are cracked or torn,
replace them. If the link balljoints are loose,
replace the links.

7 Installation is the reverse of removal, Be
sure to tighten all fasteners to the torque val-
ues listed in this Chapter's Specifications.

7 Control arm - removal,
inspection and installation

Removal

Refer to illustrations 7.4, 7.6 and 7.6

1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands,
Remove the wheel.

2  Detach the stabilizer bar link from the
control arm (see Section 6).

6.3 To disconnect the stabilizer bar from
the subframe, remove the bushing clamp
nuts and bolts (arrows) from both sides

]

.
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7.4 Use a pickle fork tool to disconnect
the balljoint stud from the steering
knuckle

3  Loosen, but do not remove the balljoint
nut.

4 Use a pickle fork tool to pop the balljoint
stud from the steering knuckle (see illustra-
tion). Separate the arm from the steering
knuckle.

5 Remove the front pivot bolt (see illus-
tration).

6 Remove the rear bushing clamp bolts
(see illustration). Remove the control arm.

Inspection

7 Inspect the front and rear bushings for
cracks and general deterioration. If the front
bushing (or rear bushing on 2001 and later
models) is in need of replacement, take the
control arm to an automotive machine shop
to have the old one pressed out and the new
one pressed in. If the rear bushing on 2000
and earlier models is in need of replacement,
remove the pivot stud nut from the rear of the
control arm and slide the bushing and
bracket assembly off the control arm pivot.
Install the new bushing, lockwasher and nut,
tightening the nut to the torque listed in this
Chapter’s Specifications.

8 Inspect the control arm for straightness.
If it's bent, replace it. Do not attempt to
straighten a bent control arm.

7.6 Remove the rear pivot bushing
bolt and nuts (arrows) (2000 and
earlier models shown)

3

7.5 Remove the front pivot bolt (arrow)

Installation

9 Installation is the reverse of removal.
Tighten all of the fasteners to the torque val-
ues listed in this Chapter’s Specifications.

10 Install the wheel and lug nuts, lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

8 Balljoints - replacement

If the balljoint is in need of replacement,
take the control arm to an automotive
machine shop to have the old one pressed
out and the new one pressed in. See Sec-
tion 7 for the control arm removal procedure.

9 Strut/coil spring assembly (rear) -
removal, inspection and
installation

Removal

Refer to illustrations 9.3 and 9.6
1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands. Remove the wheels.
2  Remove the brake hose clip from the

9.3 To disconnect the strut from the
rear knuckle, remove the two nuts
and bolts (arrows)

bracket and disconnect the stabilizer bar link
on the strut. If the vehicle is equipped with
ABS, remove the speed sensor harness
bracket bolt.

3 Remove the strut-to-knuckle nuts (see
illustration) and knock the bolts out with a
hammer and punch.

4  Separate the strut from the knuckle.
Don’t allow the knuckle to fall outward, as
this may damage the brake hose.

5 Remove the luggage compartment trim
panel for access to the upper mounting nuts.
6 Have an assistant support the strut and
spring assembly while you remove the three
upper mounting nuts (see illustration).
Remove the assembly from the fenderwell.

Inspection

7  Inspect the strut and spring as outlined
in Section 2. If any undesirable conditions
exist, replace the strut or spring (see Sec-
tion 3).

Installation

8  Guide the strut assembly up into the
fenderwell and insert the upper mounting
studs through the holes in the strut tower.
Once the studs protrude from the strut tower,
install the nuts so the strut won’t fall back
through. This is most easily accomplished
with the help of an assistant, as the strut is
quite heavy and awkward.

9  Slide the rear knuckle into the strut
flange and insert the two bolts. Install the
nuts and tighten them to the torque listed in
this Chapter’s Specifications.

10 Connect the brake hose to the strut
bracket and install the clip, then connect the
stabilizer bar link. If the vehicle is equipped
with ABS, connect the speed sensor wiring
harness bracket and tighten the bolt
securely.

11 Install the wheel and lug nuts, then
lower the vehicle and tighten the lug nuts to
the torque listed in the Chapter 1 Specifica-
tions.

12 Tighten the upper mounting nuts to the
torque listed in this Chapter’s Specifications.
Install the trim panel.

e -

9.6 Remove the strut upper mounting
nuts (arrows)
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10.6 Once the brake assembly has been
detached from the knuckle, the knuckle
can be removed by removing the bolts
and nuts that attach it to the rear knuckle
and suspension arms (arrows)

10 Rear knuckle - removal and
installation

Refer to illustration 10.6

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands. Remove the wheels.

2 Remove the rear hub and bearing
assembly (see Section 11).

3 On models with rear drum brakes,
remove the clips securing the brake line to
the strut (see Chapter 9). Detach the parking
brake cable from the parking brake lever and
the brake backing plate (see Chapter 9).
Note: The brake shoes can remain attached
to the backing plate.

4  Remove the bolts and detach the disc
brake caliper assembly or drum brake back-
ing plate from the knuckle (see Chapter 9).
Lift the caliper or backing plate and brake
shoe assembly off the knuckle and hang it
from the strut spring with a length of wire.
Caution: Do not disconnect the brake line
from the wheel cylinder, but be careful not to
twist or otherwise damage the brake hose.

5 On models with ABS, remove the rear
wheel sensor.

6 Loosen the strut-to-knuckle nuts, then
disconnect the suspension arms from the
knuckle (see illustration).

7 Remove the strut-to-knuckle nuts and
drive the bolts out with a hammer and punch,
then detach the knuckle from the strut.

8 |Installation is the reverse of removal. Be
sure to tighten the suspension and brake
backing plate fasteners to the torque values
listed in this Chapter's Specifications. If
equipped with rear disc brakes, tighten the
caliper mounting bracket bolts and caliper
mounting bolt to the torque values listed in
the Chapter 9 Specifications. The brake
hydraulic system will not require bleeding
unless the brake line was detached from the
caliper or wheel cylinder.

9 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

12.2 If you're just removing the stabilizer
bar, remove the nut that attaches it to the
link (lower arrow); if you’re removing the
strut, remove the nut from the upper
end of the link (upper arrow)

11 Hub and wheel bearing assembly
(rear) - removal and installation

Note: The hub and bearing assembly is a
sealed unit and is not serviceable. If found to
be defective it must be replaced with a new

one.

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands. Remove the wheel.

2 On disc brake-equipped models,
remove the caliper and brake disk (see Chap-
ter 9).

3 Remove the center cap and unstake the
hub nut.

4  Using a breaker bar and socket, loosen
the hub nut.

5 Unscrew the hub nut.

6 Remove the brake drum/hub and bear-
ing assembly from the knuckle (see Chap-
ter 9).

7  Installation is the reverse of removal. Be
sure to tighten the hub nut to the torgque
listed in this Chapter's Specifications, then
stake the nut into the groove in the spindie. If
equipped with disc brakes, tighten the caliper
mounting bracket bolts and the caliper
mounting bolt to the torque values listed in
the Chapter 9 Specifications.

8 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

12 Stabilizer bar (rear) - removal and
installation

Refer to illustrations 12.2 and 12.3

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands. Remove the wheels.

2 Remove the stabilizer bar-to-link nuts
(see illustration). Separate the links from the
bar.

3 Remove the bushing clamp bolts and
nuts from the rear crossmember (see illus-

12.3 To disconnect the rear stabilizer bar
bushing clamps, remove the bolts
(arrows) from each clamp

tration). Remove the stabilizer bar.

4  Inspect the clamp bushings and the link
balljoints. If the bushings are cracked or torn,
replace them. If the link balljoints are loose,
replace the links.

5 |Installation is the reverse of removal. Be
sure to tighten all fasteners to the torque val-
ues listed in this Chapter's Specifications.

6 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

13 Rear suspension arms - removal
and installation

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands. Remove the wheels.

2 On ABS-equipped models, remove the
wheel speed sensors.

Trailing arms
Refer to illustrations 13.4 and 13.5

3 Remove the bolts and disconnect the
parking brake cable from the trailing arm.

4 Remove the bolt that attaches the rear
end of the arm to the knuckle (see illustra-
tion).

ol
13.4 Remove the bolt that attaches the
rear end of the trailing arm to the knuckle
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13.5 To disconnect the forward end of the

trailing arm from the body, remove the nut
and pivot bolt (arrows)

‘5 Remove the pivot bolt and nut from the
forward end of the trailing arm (see illustra-
tion). Remove the trailing arm.

6 Installation is the reverse of removal.

Place a floor jack under the rear knuckle and
raise the suspension to simulate normal ride
height, then tighten the fasteners to the
torgue listed in this Chapter’s Specifications.
7 Lower the vehicle and tighten the lug
nuts to the torque listed in the Chapter 1
Specifications.

Lateral arms

Refer to illustration 13.8a, 13.8b, 13.9a and
13.9b

8 Mark the relationship of the toe-in
adjusting cams on the inner ends of the rear
lateral arms to the crossmember to preserve
rear wheel alignment (see illustrations).

9 Remove the through-bolts that attach
the outer ends of the lateral arms to the rear
knuckle (see illustrations). L

10 Remove the inner pivot nuts and bolts.
Remove the rear lateral arm. Note: On 2001
and later models it will be necessary to unbolt
the crossmember from the floorpan to allow
the pivot bolts to be removed.

11 Installation is the reverse of removal.

13.8a On 2000 and earlier models, mark the relationship of the
toe adjusting cams to the crossmember (arrows)

13.9a On 2000 and earlier models the front and rear lateral arms
are connected to the knuckle by through-bolts and nuts (arrows)

13.8b On 2001 and later models, mark the relationship of the
adjusting nuts (arrows) on the inner ends of the rear lateral rods
(this is only necessary if the arms are going to be disassembled)

13.9b On 2001 and later models both the front and rear lateral
arms are connected to the knuckle by a single
through-bolt and nut (arrows)

Before tightening the lateral arm fasteners on
2000 and earlier models, align the match-
marks you made in Step 8. On all models,
place a floor jack under the rear knuckle and
raise the suspension to simulate normal ride
height, then tighten the fasteners to the
torque values listed in this Chapter's Specifi-
cations.

12 Lower the vehicle and tighten the lug
nuts to the torque listed in the Chapter 1
Specifications.

13 When you're done, drive the vehicle to
an alignment shop and have the rear-wheel
toe checked and, if necessary, adjusted.

14 Steering wheel - 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
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14.3 Remove the airbag mounting nuts

system components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
makg sure you have the activation code.

Removal

Refer to illustrations 14.3, 14.4, 14.6 and 14.7
1 Park the vehicle with the front wheels
pointing straight ahead.

2  Disconnect the cable from the negative
battery terminal, then the positive battery ter-
minal and wait at least two minutes before
proceeding.

3 Remove the airbag module nuts from
the backside of the steering wheel (see illus-
tration).

4  Unplug the airbag module connector
while holding the airbag module assembly off
to the side (see illustration).

5 Lift the airbag module off the steering
wheel. Warning: Handle the airbag module
with care, carry the module with the trim
cover side facing away from your body and
store it in an isolated area with the trim side
facing up.

6 Remove the steering wheel retaining
nut, then mark the relationship of the steering

L = : B~ 1.
14.7 Use a steering wheel puller to
separate the steering wheel from
the steering shaft

i :
14.4 Carefully lift the airbag module and
disconnect the airbag electrical
connectors (arrows)

wheel to the steering shaft (see illustration).
7  Use a steering wheel puller to separate
the steering wheel from the steering shaft
(see illustration). When removing the wheel,
make sure the electrical leads for the airbag
module and the cruise control system don't
snag on the wheel. Warning: Do not turn the
steering shaft while the steering wheel is
removed.

Installation

8 Make absolutely sure that the clock-
spring is centered with the arrow on the
clockspring pointing up. This shouldn't be a
problem as long as you have not turned the
steering shaft while the wheel was removed.
9  If the airbag clockspring was acciden-
tally rotated while the wheel was removed,
re-center it by rotating the hub of the clock-
spring counterclockwise until it stops, then
rotate it clockwise until it stops, counting the
number of turns. Divide this number by two
and rotate the hub counterclockwise by that
amount. Now line up the pointers on the
clockspring body and hub.

10 Pull the electrical leads for the airbag
module through the steering wheel and install
the wheel, making sure the matchmarks line

up.

. 1 o 5T Bt L.
156.2 Remove the clockspring mounting
screws (arrows)

14.6 After the steering wheel retaining nut
has been removed, mark the relationship
of the steering wheel to the steering
shaft (arrow)

11 Install the steering wheel retaining nut
and tighten it to the torque listed in this
Chapter's Specifications.

12 Connect the airbag electrical connec-
tors. Install the airbag module and tighten the
mounting nuts/bolts to the torque listed in
this Chapter's Specification.

13 Verify that the airbag circuit is opera-
tional by turning the ignition key to the On
position. The “AIR BAG” warning light should"
illuminate for about seven seconds, then tum
off.

15 Steering column - removal and
installation

Warning 1: The models covered by this man-

val 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 components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
Warning 2: Make sure the steering shaft is
not turned while the steering wheel s
removed or you could damage the airbag sys-

15.3 Disconnect the clockspring
connector
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connectors (arrows)

tem clockspring. To prevent the shaft from
turning, position the wheels straight ahead,
turn the ignition key to the lock position and
remove the key before beginning work. Due
to the possible damage to the airbag system,
we recommend only experienced mechanics
attempt this procedure.

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Removal

Refer to illustrations 15.2, 15.3, 15.6 and 15.7
1 Disconnect the cable from the negative
battery terminal, then the positive battery ter-
minal and wait at least two minutes. Remove
the steering wheel (see Section 14).

2 Remove the clockspring mounting
screws (see illustration).

3 Disconnect the clockspring connector
and separate the clockspring from the steer-
ing column (see illustration).

4 Remove the combination switch (see
Chapter 12).

5 Remove the lower instrument panel (see
Chapter 11).

15.6 Disconnect the steering column harness

15.7 Remove the pinch bolt (A) and the steering column mounting

bolts (B indicates lower mounting bolts)

6 Disconnect the electrical connectors
from the steering column wiring harness (see
illustration).

7 Remove the pinch bolt from the lower
end of the steering column, then remove the
steering column bracket bolts (see illustra-
tion).

8 Remove the steering column.

Installation

9 Installation is the reverse of removal. Be
sure to tighten all fasteners to the torgue
listed in this Chapter’s Specifications. When
installing the clockspring, be sure to center it
following the procedure in Section 14.

16 Tie-rod ends - removal and
installation

Removal

Refer to illustrations 16.2 and 16.3

1 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Block the rear wheels and set the
parking brake. Remove the front wheel.

16.2 Loosen the jam nut, then mark the position of the tie-rod
end in relation to the threads

2  Loosen the jam nut enough to mark the
position of the tie-rod end in relation to the
threads (see illustration). .
3 Remove the cotter pin (see illustration)
and loosen, but don't remove, the nut on the
tie-rod end stud.

4 Disconnect the tie-rod end from the
steering knuckle arm with a puller. Remove
the nut and separate the tie-rod.

5 Unscrew the tie-rod end from the steer-
ing rod.

Installation

6  Thread the tie-rod end on to the marked
position and insert the tie-rod stud into the
steering knuckle arm. 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 necessary, tighten the nut a little
more to allow cotter pin insertion (don’t
loosen the nut to do this).

7  Tighten the jam nut securely.

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.

16.3 Remove the cotter pin
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17.3 The outer end of each steering gear
boot is secured by a spring-type clamp
that can be slid off simply by pinching
the ends together

17 Steering gear boots -
replacement

Refer to illustration 17.3

1 Loosen the wheel 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 16).

3  Remove the outer clamp from the steer-
ing gear boot (see illustration) with a pair of
pliers. Cut off the inner boot clamp with a pair
of diagonal cutters. Slide the boot off.

4  Before installing the new boot, wrap the
threads on the end of the steering rod with
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 16).

7  Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

2y

18.2 Disconnect the fluid line fittings (arrows)
on the steering gear and cap them

18 Steering gear - removal and
installation

Warning 1: The models covered by this man-
ual 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 components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).

Warning 2: Make sure the steering shaft is
not turned while the steering wheel is
removed or you could damage the airbag sys-
tem clockspring. To prevent the shaft from
turning, position the wheels straight ahead,
turn the ignition key to the lock position and
remove the key before beginning work, or
thread the seat belt through the steering
wheel and clip it into place.

Removal

Refer to illustrations 18.2 and 18.7

1 In the engine compartment, remove the
air intake hose from between the throttle
body and air filter housing.

2  Place a drain pan under the steering
gear. Disconnect the fluid pressure and
return fittings on the steering gear, then cap
the ends to prevent excessive fiuid loss and
contamination (see illustration).

3  Working inside the vehicle, mark the
relationship of the lower universal joint to the
steering gear input shaft. Remove the lower
shaft pinch bolt.

4 With the wheels pointing straight ahead,
loosen the front wheel lug nuts, raise the front
of the vehicle and support it securely on jack-
stands. Apply the parking brake and remove
the wheels. Remove the engine splash
shields.

5 Disconnect the tie-rod ends from the
steering knuckles (see Section 16).

6 Remove the right side stabilizer bar
bracket.

7 Remove the steering gear clamp mount-
ing bolts (see illustration) and the hydraulic

18.7 To remove the steering gear assembly, remove the
retaining clamp bolts (arrows)

line clamp. Separate the intermediate shaft
from the steering gear input shaft and remove
the steering gear assembly through the right
side fenderwell.

Installation

Note: Make sure the steering gear is centered
from side-to-side before installing it.

8 Guide the steering gear into position
and connect the U-joint, aligning the marks.
9  Install the mounting brackets and bolts
and tighten them to the torgue listed in this
Chapter's Specifications.

10 Connect the stabilizer bar (see Section 6).
11 Connect the tie-rod ends to the steering
knuckle arms (see Section 18).

12 Install the U-joint pinch bolt and tighten
it to the torque listed in this Chapter's Speci-
fications.

13 Connect the power steering pressure
and return lines to the steering gear and fil
the power steering pump reservoir with the
recommended fluid (see Chapter 1).

14 The remainder of installation is the
reverse of removal.

15 Be sure to tighten all suspension and
steering fasteners to the torque listed in this
Chapter's Specifications.

16 Install the wheels and lug nuts, then
lower the vehicle and tighten the lug nuts to
the torque listed in the Chapter 1 Specifica-
tions. Bleed the steering system (see Sec-
tion 20).

19 Power steering pump - removal
and installation

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,

| make sure you have the activation code.

Removal

Refer to illustration 19.3
1 Disconnect the cable from the negative
battery terminal.
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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
under the vehicle to catch any fluid that spills
out when the hoses are disconnected.

3 Remove the fluid reservoir supply hose,
hose and the pressure hose banjo bolt from
power steering pump (see illustration).

4  Loosen the lock bolt and the adjusting
bolt and remove the power steering belt (see
Chapter 1).

5 Remove the pump mounting bolts then
remove the pump from the vehicle.

Installation

6 Installation is the reverse of removal.
Adjust the drivebelt tension following the pro-
cedure described in Chapter 1.

7 Top up the fluid level in the reservoir
(see Chapter 1) and bleed the system (see
Section 20).

20 Power steering system - bleeding

1 Following any operation in which the
power steering fluid lines have been discon-
nected, the power steering system must be
bled to remove all air and obtain proper
steering performance.

2 With the front wheels in the straight
ahead position, check the power steering
fluid level and, if low, add fluid until it reaches
the Cold mark on the dipstick.

3  Start the engine and allow it to run at
fast idle. Recheck the fluid level and add
more if necessary to reach the Cold mark on

the dipstick.

4  Bleed the system by tuming the wheels
from side to side, without hitting the stops.
This will work the air out of the system. Keep
the reservoir full of fluid as this is done.

5  When the air is worked out of the sys-
tem, return the wheels to the straight ahead
position and leave the vehicle running for
several more minutes before shutting it off.

6 Road test the vehicle to be sure the
steering system is functioning normally and
noise free.

7  Recheck the fluid level to be sure it is up
to the Hot mark on the dipstick while the
engine is at normal operating temperature.
Add fluid if necessary (see Chapter 1).

21 Wheels and tires - general
information

Refer to illustration 21.1

1 All vehicles covered by this manual are
equipped with metric-sized steel belted radial
tires (see illustration). Use of other size or
type of tires may affect the ride and handling
of the vehicle. Don’t mix different types of
tires, such as radials and bias belted, on the
same vehicle as handling may be seriously
affected. It's 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 thz
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

19.3 Remove the power steering fluid
supply line (A) and the high pressure
line banjo bolt (B) from the power
steering pump

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
rot recommended.

4 Tire and wheel balance is important in the
overall handling, braking and performance of
the vehicle. Unbalanced wheels can adversely
affect handling and ride characteristics 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 equipment.

METRIC TIRE SIZES

P 185 / % R K
TIRE TYPE / RIM DIAMETER

P-PASSENGER ASPECT RATIO
EEE(Q.‘BI;I?\EQE?;\L (SECTION HEIGHT)
(SECTION WIDTH)
70

SECTION WIDTH

(MILLIMETERS) R-RADIAL
185 B-BIAS - BELTED
195 D-DIAGONAL (BIAS)
205
ETC

75  CONSTRUCTION TYPE

(INCHES)

=<—SECTION

21.1 Metric tire size code

CAMBER

CASTER

FRONT OF VEHICLE

X =

TOE-IN (Y-X)

Y >

22.1 Camber, caster and toe-in angles
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22 Wheel alignment - general
information

Refer to illustration 22.1

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). Camber and caster
can’t be adjusted, but should be measured to
check for bent or worn parts; toe-in is
adjustable by altering the position of the tie-
rod ends on the tie-rods. The rear toe-in can
also be adjusted, but the camber and caster
cannot (however, camber and caster are usu-
ally measured to check for bent or worn sus-
pension parts).

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,
however, use this space to give you a basic
idea of what is involved with a wheel align-
ment so you can better understand the pro-
cess 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 vehi-
cle 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 adjuster cams on the inner
ends of the rear (number two) suspension

arms (2000 and earlier models) or by
threaded rods on the rear suspension 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
road and compensates for changes in the
suspension geometry when the vehicle is
cornering or traveling over an undulating sur-
face.

Caster is the tilting 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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1 General information

These models feature a “unibody” lay-
out, using a floor pan with front and rear
frame side rails which support the body com-
ponents, 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,
the hood and trunk lid, 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
difficult to repair a neglected or damaged
body than it is to repair mechanical, compo-
nents. The hidden areas of the body, such as
the wheel wells, the frame and the engine
compartment, are equally important,
although they don’t require as frequent atten-
tion 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, allow-
ing 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 sur-
plus 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.

13 Trunk lid (sedan models) - rernoval mstal!atlon and adlustment... 21
1 Trunk/liftgate release and fuel door cables - removal and

7 (72 o e e e pe b s e Pt e b (g S i 23
10 Upholstery and carpets - maintenance..........coe e iceincnsionans 4
11 Vinyl trim - maintenance... 3
30 Windshield and fixed gfass - replacament 8

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

guality rubber and vinyl protectant will help
prevent oxidation and cracks. The protectant
can also be applied to weatherstripping, vac-
uum 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
whiskbroom to brush the carpeting and
loosen dirt and dust, then vacuum the uphol-
stery and carpets thoroughly, especially
along seams and crevices.

2  Dirt and stains can be removed from
carpeting with basic household or automotive
carpet shampoos available in spray cans.
Follow the directions and vacuum again, then
use a stiff brush to bring back the “nap™ of

11
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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
upholstery cleaner on an inconspicuous area
(bottom edge of a backseat cushion) to
ensure that it doesn’t cause a color shift in
the material.

4 After cleaning, vinyl upholstery should
be treated with a protectant. Note: Make sure
the protectant container indicates the prod-
uct can be used on seats - some products
may make a seat too slippery. Caution: Do
not use protectant on vinyl-covered steering
wheels.

5 Leather upholstery requires special
care. It should be cleaned regularly with sad-
dlesoap or leather cleaner. Never use alco-
hol, gasoline, 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

Repair of flexible plastic body
panels (front and rear

bumper covers)

The following repair procedures are for
minor scratches and gouges. Repair of more
serious damage should be left to a dealer
service department or qualified auto body
shop. Below is a list of the equipment and
materials necessary to perform the following
repair procedures on plastic body panels. 3M
and other manufacturers produce the materi-
als listed, many of which are available from
auto parts stores.

Wax, grease and silicone removing sol-

vent

Cloth-backed body tape

Sanding discs

.Drill motor with three-inch disc holder

Hand sanding block

Rubber squeegees

Sandpaper

Non-porous mixing palette

Wood paddie or putty knife

Curved-tooth body file

Flexible parts repair kit (includes adhe-

sive material and fiberglass-type
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 back-
side of the panel area to be repaired as well.
Wipe dry.

4 Sand the rear surface about 1-1/2
inches (38 mm) beyond the break.

5  Cut two pieces of fiberglass cloth large
enough to overlap the break by about 1-1/2
inches (88 mm). Cut only to the required
length.

6 Mix the adhesive material according to
the instructions and apply a layer of the mix-
ture approximately 1/8-inch (3 mm) thick on
the backside of the panel. Overlap the break
by at least 1-1/2 inches (38 mm).

7  Apply one piece of fiberglass cloth to
the adhesive and cover the cloth with addi-
tional adhesive. Apply a second piece of
fiberglass cloth to the adhesive and immedi-
ately 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 (15 to 26-
degrees C).

9 If necessary, trim the excess repair
material 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 With a drill motor and a sanding disc (or
a rotary file), cut a "V” along the break line
approximately 1/2-inch (13 mm) wide.
Remove all dust and loose particles from the
repair area. r

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 finish.
13 Cure the mixture for 20 to 30 minutes at
60-degrees to 80-degrees F (15 to 26-
degrees C).

14 Roughly establish the contour of the
area being repaired with a body file. If low
areas or pits remain, mix and apply additional
adhesive.

15 Block sand the damaged area with
sandpaper 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
compound. Finally, apply a coat of wax to the
scratch area.

19 If the scratch has penetrated the paint
and exposed the metal of the body, causing
the metal to rust, a different repair technique
is required. Remove all loose rust from the
bottom of the scratch with a pocket knife,
then apply rust inhibiting paint to prevent the
formation of rust in the future. Using a rubber
or nylon applicator, coat the scratched area
with glaze-type filler. If required, the filler can
be mixed with thinner to provide a very thin
paste, which is ideal for filling narrow
scratches. Before the glaze filler in the
scratch hardens, wrap a piece of smooth cot-
ton 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 (3 mm) 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 layers, or some other factor
makes it inaccessible from behind, a different
technigue is required. Drill several small holes
through the metal inside the damaged area,
particularly in the deeper sections. Screw
long, self tapping screws into the holes just
enough for them to get a good grip in the
metal. Now the dent can be pulled out by
pulling on the 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
complete the preparation for filling, score the
surface of the bare metal with a screwdriver
or the tang of a file or drill small holes in the
affected area. This will provide a good grip
for the filler material. To complete the repair,
see the Section on filling and painting.
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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
available, 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 following subsection on filling and paint-
ing.

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
hardener are best for this type of repair work.
A wide, flexible plastic or nylon applicator will
be necessary for imparting a smooth and
contoured finish to the surface of the filler
material. Mix up a small amount of filler on a
clean piece of wood or cardboard (use the
hardener sparingly). Follow the manufac-
turer’s instructions on the package, other-
wise the filler will set incorrectly.
31 Using the applicator, apply the filler
paste to the prepared area. Draw the applica-
tor across the surface of the filler to achieve
the desired contour and to level the filler sur-
face. 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 fin-
ish 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 pro-

-duced 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
that would otherwise be in the air. If the repair
area is confined to one body panel, mask off
the surrounding panels. This will help mini-
mize 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 severai 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 sev-
eral 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 mate-
rial 10 to 15 minutes after spraying on the
final coat of paint. Allow the new paint at
least two weeks to harden, then use a very
fine rubbing compound to blend the edges of
the new paint into the existing paint. Finally,
apply a coat of wax.

6 Body repair - major damage

1 Major damage must be repaired by an
auto body 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
seriously 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 3000 miles, or every three
months, the hinges and latch assemblies on
the doors, hood and trunk (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 giass -
replacement .

Replacement of the windshield and
fixed glass requires the use of special fast-
setting adhesive/caulk materials and some
specialized tools and techniques. These
operations should be left to a dealer service
department or a shop specializing in glass
work.

9 Radiator grille (2001 and later
models) - replacement

1  Open the hood.

2  Remove the retaining screw in the cen-
ter of the top edge of the grille.

3  Using a screwdriver, release the two
clips and detach the grille by pulling straight
out.

4  Press the grille into place until the clips
click, then install the retaining screw.

10 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 10.3 and 10.4
1 Open the hood, then place blankets or
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These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles.

1 If you can't access the backside of the body panel to hammer 2 ...then screw the slide-hammer into the hole and operate it.

out the dent, pull it out with a slide-hammer-type dent puller. In Tap with a hammer near the edge of the dent to help ‘pop’ the
the deepest portion of the dent or along the crease line, drill or metal back to its original shape. When you’re finished, the dent
punch hole(s) at least one inch apart. .. area should be close to its original contour and about 1/8-inch

below the surface of the surrounding metal

3 Using coarse-grit sandpaper, remove the paint down to the 4 When the paint is removed, touch will probably be more

bare metal. Hand sanding works fine, but the disc sander shown helpful than sight for telling if the metal is straight. Hammer
here makes the job faster. Use finer (about 320-grit) sandpaper to down the high spots or raise the low spots as necessary.
feather-edge the paint at least one inch around the dent area Clean the repair area with wax/silicone remover

St '—-‘—I:-L“—*n‘éé—'_ e TNrwme e ———

5 Following label instructions, mix up a batch of plastic filler and 6 Working quickly so the filler doesn’t harden, use a plastic
hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it
incorrectly, it will either not cure properly or cure too quickly (you bonds completely. Work the filler until it matches the original

won't have time to file and sand it into shape) contour and is slightly above the surrounding metal




7 Let the filler harden until you can just dent it with your

fingernail. Use a body file or Surform tool (shown here) to rough-
shape the filler

R = .'\
P o S .
8 Use coarse-grit sandpaper and a sanding board or block to
work the filler down until it’s smooth and even. Work down to

finer grits of sandpaper - always using a board or block - ending
up with 360 or 400 grit

9 You shouldn’t be able to feel any ridge at the transition from

the filler to the bare metal or from the bare metal to the old paint.

As soon as the repair is fiat and uniform, remove the dust and
mask off the adjacent panels or trim pieces

11  The primer will help reveal imperfections or scratches. Fill
these with glazing compound. Follow the label instructions and
sand it with 360 or 400-grit sandpaper until it's smooth. Repeat
the glazing, sanding and respraying until the primer reveals a
perfectly smooth surface

| 4 | i
10 Apply several layers of primer to the area. Don’t spray the
primer on too heavy, so it sags or runs, and make sure each coat
is dry before you spray on the next one. A professional-type spray
gun is being used here, but aerosol spray primer is available
inexpensively from auto parts stores

S -J ;

12 Finish sand the primer with very fine sandpaper (400 or 600-
grit) to remove the primer overspray. Clean the area with water
and allow it to dry. Use a tack rag to remove any dust, then apply
the finish coat. Don’t attempt to rub out or wax the repair area
until the paint has dried completely (at least two weeks)
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10.3 Scribe or draw alignment marks
around the hood hinges to ensure proper
alignment of the hood when it's reinstalled

pads over the fenders and cowl area of the
body. This will protect the body and paint as
the hood is lifted off.

2  Disconnect any cables or wires that will
interfere with removal. Disconnect the wind-

10.10 To adjust the vertical height of the
front edge of the hood so that it's flush
with the fenders, turn each hood bumper
clockwise (to lower the hood) or
counterclockwise (to raise the hood)

C
11.1 Mark the position of the latch
before removal

10.4 With an assistant supporting one
side of the hood, remove the
boits and lift the hood off

shield washer tubing from the nozzles on the
hood.

3 Make marks or scribe a line around the
hood hinge to ensure proper alignment dur-
ing installation (see illustration).

4 Have an assistant support one side of
the hood. Take turns removing the hinge-to-
hood bolts (see illustration).

5 Installation is the reverse of removal.
Align the hinge bolts with the marks made in
Step 3.

Adjustment

Refer to illustrations 10.9 and 10.710

6 = Fore-and-aft and side-to-side adjust-
ment of the hood is done by moving the
hinge plate slot after loosening the bolts or
nuis.

7  Scribe a line around the entire hinge
plate so you can determine the amount of
movement (see illustration 10.3).

B  Loosen the bolts or nuts 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 posi-
tion.

9  If necessary after installation, the entire
hood latch assembly can be adjusted up-

11.2 Detach the cable end with
a small screwdriver

G
10.9 Before adjusting the hood latch
horizontally or vertically, mark its
position, then loosen the bolts

and-down as well as from side-to-side on the
radiator support so the hood closes securely
and flush with the fenders. Scribe a line or
mark around the hood latch mounting bolts
to provide 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 laich assembly, as well as the
hinges, should be periodically lubricated with
lithium-base grease to prevent binding and
wear.

11 Hood latch and release 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
system component to avoid the possibility of
accidental deployment of the airbag(s), which
could cause personal injury (see Chapter 12).

Latch

Refer to illustrations 11.1 and 11.2

1 Scribe a line around the latch to aid
alignment when installing (see illustration).
Remove the retaining bolts and nut securing
the hood latch to the radiator support.
Remoave the latch.

2 Disengage the cable from the latch
assembly with a small screwdriver (see illus-
tration).

= 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 illustration 11.7
4  Disconnect the hood release cable from
the latch assembly as described in Step 1.
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5 Attach a piece of thin wire or string to
the end of the cable and unclip all remaining
cable retaining clips at the radiator support.

6 Refer to Section 13 and remove the
plastic inner fenderwell.

7 Working under the dash, remove the
hood release handle mounting screws and
detach the hood release handle and cable
assembly (see illustration).

8 Pull the cable and grommet rearward
into the passenger compartment until you
can see the wire or string. Ensure that the
new cable has a grommet attached, then
remove the wire or string 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
latch assembly.

10 Working in the passenger compartment,
install the new cable and handle assembly.

11 The remainder of installation is the
reverse of removal.

12.5 Remove screws along the bottom of the

bumper cover (arrows)

11.7 Remove the hood release handle retaining screws (arrows)

12.3 Remove the screws securing the air deflector and the top

side of the bumper cover (arrows)

12 Bumpers - 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
system component to avoid the possibility of
accidental deployment of the airbag(s), which
could cause personal injury (see Chapter 12).

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

Front bumper

Refer to illustrations 12.3, 12.5 and 12.6

1 Apply the parking brake, raise the vehi-
cle and support it securely on jackstands.

2  Disconnect the negative battery cable,

then the positive battery cable and wait two
minutes before proceeding any further.

3 Remove the retaining screws securing
the air deflector and the upper side of the
bumper (see illustration).

4 Remove the turn signal light (2000 and
earlier models) or the headlight (2001 and
later models) housings (see Chapter 12).

5 Detach the screws securing lower side
of the bumper cover (see illustration).

6  Once the cover is removed, remove the
retaining bolts or nuts and detach the
bumper assembly. On 2000 and earlier mod-
els the bumper is retained by two bolts at
each end (see illustration). On 2001 and
later models the bumper is retained by four
nuts and two bolts accessible from behind
the bumper.

7 Installation is the reverse of removal.
Make sure the alignment tabs on the bumper
cover fit into the corresponding notches on
the body before attaching the bolts and
screws. An assistant is helpful.

12.6 Remove the bolts (arrows) and detach the front bumper

(2000 and earlier model shown)
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12.9a Remove the rear bumper cover retaining
screws in the wheel wells (arrows)

Rear bumper

Refer to illustrations 12.9a, 12,9b, 12.10a and
12.10b

8  If necessary for working clearance, raise
the rear of the vehicle and support it securely
on jackstands.

9 Remove the retaining screws in the
wheel wells and along the upper and lower

12.10a After removing the washer
reservoir, remove the bumper cover
screws on each side (arrows)

edges of the bumper cover (see illustra-
tions). On station wagons and 2001 and later
sedan models, remove the tail light housings
(Chapter 12). On all models, remove the rear
trim plate and pull the luggage compartment
trim out for access then remove the remain-
ing bumper cover retaining screws (see illus-
tration). Remove the bumper bolts.

10 On station wagon models, remove the

12.10b The remaining bumper bolts on
station wagon models are located under
the rear compartment on each side (arrow)

13.3 Remove the fenderwell screws (arrows)

12.9b Remove the trim plate screws securing the top
side of the bumper cover (arrows)

13.4 Remove the fender retaining bolts (arrows)

rear window washer fluid reservoir (ses
Chapter 1) for access to the bumper retaining -
bolts (see iilustration). The remaining
bumper bolts are accessible from below (see
illustration). :

11 On all models pull the bumper and cover
assembly out and away from the vehicle.

12 Installation is the reverse of removal,

13 Front fender - removal and
installation

Refer to illustrations 13.3, 13.4'and 13.5 :
1 Raise the vehicle, support it securely on
jackstands and remove the front wheel.

2  Remove the turn signal housing (Chap-
ter 12) and front bumper cover (see Sec-
tion 12). '
3 Detach the screws, then' remove the
inner fenderwell (see illustration). 1
4  Open the hood and remove the fender-
to-body bolts (see illustration). X
5 Detach the fender. It's a good |deato
have an assistant support the fender while
it's being moved away from the vehicle ta =
prevent damage to the surrounding body
panels.

6 Installation is the reverse of removal.
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14.1 Remove the nuts and detach the wiper arms

14 Cowl cover - removal and
installation

Refer to illustrations 14.1 and 14.2

1 Remove the wiper arms (see illustra-
tion).

2 Remove the screws securing the cowl
cover to the vehicle (see illustration).

3 Detach the cowl cover from the vehicle.
4 |Installation is the reverse of removal.

15 Door trim panels - removal and
installation

Refer to illustrations 15.3a, 15.3b, 15.3¢c,
15.3d, 15.3e and 15.4

Caution: Wear gloves when working inside
the door openings to protect against cuts
from sharp metal edges.

Removal

1 On manual window regulator equipped
models, remove the window crank handle. A
shop towel worked up between the handle
:and door panel will usually dislodge the clip,

15.3c ... rotate the handle assembly
out of the trim panel, then
disconnect the linkage rod

e O,
15.3a Remove the inner door
handle screw

but it can also be removed with a hooked
tool.

2 Remove the outside mirror (Section 20).
3  Detach the door handle trim piece and
disconnect the linkage rod (see
illustrations). Remove the door pull mount-

15.3d Remove the door pull screw

e -

15.3b Pry out the inner handle
trim piece...

ing screw (see illustration). Unplug the elec-
trical connector from the power window
switch (if equipped) (see illustration).

4 Remove the retaining screws and
detach the panel by carefully prying it away
from the door (see illustration).

15.3e Lift the switch assembly out of the
trim panel far enough to disconnect the
electrical connector




11-10

Chapter 11 Body

5  For access to the door outside handle or
the door window regulator inside the door,
raise the window fully, remove the power
window control unit (if equipped), the door
panel bracket and the speaker, then carefully
peel back the plastic water deflector shield (if
equipped).

Installation

6 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.

7 Press the door panel into place and
install the screws. Install the inner door han-
dle and its screw and the pull-pocket and its
screw. Install the power door lock switch
assembly, if equipped, and the manual-regu-
lator crank handle or power window switch
assembly.

16 Door - removal, installation and
adjustment

Note: The door is heavy and somewhat awk-
ward to remove and install - at least two peo-
ple should perform this procedure.

Caution: Wear gloves when working inside
the door openings to protect against cuts
from sharp metal edges.

Removal and installation

Refer to illustrations 16.6 and 16.8

1 Lower the window completely in the
door and then disconnect the negative cable
from the battery.

2  Open the door all the way and support it
from the ground on jacks or blocks covered
with rags to prevent damaging the paint.

3 Remove the door trim panel and water
deflector as described in Section 15.

4  Disconnect all electrical connections,
ground wires and harness retaining clips from
the door. Note: /t 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 conduit
hole and remove from the door.

o

16.6 Remove the door stop
strut bolts (arrows)

‘

15.4 Locations of
the door trim
panel screws

6  Detach the door stop strut by removing
the bolts (see illustration).

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.

Adjustment

Refer to illustration 16.13

10 Having proper door-to-body alignment
is a critical part of a well-functioning door
assembly. First check the door hinge pins for
excessive 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 exces-
sive play, the hinges should be replaced.

11 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 tops of the doors are parallel with
the roof section, the front door is flush with
the fender, the rear door is flush with the rear
quarter panel and the bottom of the doors are
aligned with the lower rocker panel. If these
goals can't be reached by adjusting the
hinge-to-body or hinge-to-door bolts, body

16.8 Remove the door hinge bolts
(arrows) with the door supported

alignment shims may have to be purchased
and inserted behind the hinges to achieve
correct alignment.

12 To adjust the door closed position,
scribe a line or mark around the striker plate
to provide 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. )
13 Finally adjust the latch striker sideways
position, so that the door panel is flush with
the center pillar or rear quarter panel and pro-
vides positive engagement with the latch
mechanism (see illustration).

17 Door latch, lock cylinder and
handle - removal and installation

Caution: Wear gloves when working inside
the door openings to protect against cuts
from sharp metal edges.

Door latch

Refer to illustration 17.4

1 Raise the window, then remove the door

trim panel and watershield (see Section 15).

2  Working through the access hole, disen-
gage the outside door handle-to-latch rod,

outside door lock-to-latch rod, the inside

handle-to-latch rod, and the lock solenoid-to-

latch rod.

16.13 Adjust the door lock striker by
loosening the mounting screws and gently
tapping the striker in the desired direction




S0 @0

S
h
:),.
h

Chapter 11 Body

11-11

17.4 Remove the latch screws from the end of the door (and on
some models the lock solenoid bolts) and withdraw the latch

assembly through the access hole

3  All door lock rods are attached by plas-
tic clips. The plastic clips can be removed by
unsnapping the portion engaging the con-
necting rod and then pulling the rod out of its
locating hole. On models with power door
locks, disconnect the electrical connectors at
the latch.

4  Remove the screws securing the latch
to the end of the door (see illustration).
Remove the latch assembly from the door.
On 2001 and later models, the latch is part of
the door module assembly. On these models,
remove the latch screws and the module
retaining bolts, then remove the module from
the door.

5 Installation is the reverse of removal.

Outside handle and door lock
cylinder

Refer to illustration 17.8

6 To remove the outside handle and lock
cylinder assembly, raise the window and
remove the door trim panel and watershield
(see Section 15). 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 procedure can

help avoid scratches.

7 Working through the access hole, disen-
gage the plastic clips that secure the outside
handle-to-latch actuating rod and the outside
door lock-to-latch actuating rod.

8 Working through the access hole,
remove the outside door handle retaining
bolts (see illustration).

9 Remove the handle/lock cylinder
assembly from the vehicle.

10 Installation is the reverse of removal.

18 Door window glass - removal and
installation

Refer to illustrations 18.3a, 18.3b and 18.5
Caution: Wear gloves when working inside
the door openings to protect against cuts
from sharp metal edges.

1 Remove the door trim panel and the
plastic water deflector (see Section 15).

2  Lower the window glass. all the way
down into the door.

3  Remove the door window trim strip and
pry out the rubber outer weatherstrip. On
some models it will be necessary to remove

17.8 Work through the access hole and detach the actuating rod
and remove the outside door handle bolts (arrows)

- :

18.3a Remove the retaining screw (arrow)
from the window outer rubber trim strip

the retaining screw in the end of the door,
then pull the trim strip out (see illustrations).
4  Raise the window just enough to access
the window glass-to-bracket retaining bolts.
5 Place a rag over the glass to help pre-
vent scratching the glass and remove the two
glass-to-bracket retaining bolts (see illustra-
tion).

4

tly 18.3b Grasp the trim strip and pull it out of the door 18.5 Remove the window glass-to-bracket
jon.- & retaining bolts (arrows)
+ h ’ .
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19.4 Remove the mounting bolts (arrows) retaining the regulator

assembly to the door

6 Remove the glass along with door open-
ing weather stripping by pulling it up and out.
7 Installation is the reverse of removal.

19 Door window glass regulator -
removal and installation

Refer to illustration 19.4

Caution: Wear gloves when working inside
the door openings to protect against cuts
from sharp metal edges.

1 Remove the door trim panel and the
plastic watershield (see Section 15).

2 Remove the window glass assembly
(see Section 18).

3 On power operated windows, discon-
nect the electrical connector from the win-
dow regulator motor,

4  Remove the regulator assembly mount-
ing bolts (see illustration).

5  Pull the regulator assembly through the
service hole in the door frame to remove it.

6 |Installation is the reverse of removal.

z _..., ‘g :‘*:_ Y r, ‘!ﬁll = ﬁ_ﬁ_
20.3 Remove the three mirror mounting
bolts (arrows)

20 Mirrors - removal and installation

Outside mirrors

Refer to illustrations 20.1 and 20.3

1 Pry off the mirror trim cover (see illus-
tration).

2 Disconnect the electrical connector
from the mirror (if equipped).

3  Remove the three mirror retaining bolts
and detach the mirror from the vehicle (see
illustration).

4 Installation is the reverse of removal.

Inside mirror

5  The mirror base is retained to the mount
on the windshield by a spring clip, and can be
removed from the mount by pulling down-
wards (parallel to the windshield) and wig-
gling it side-to-side.

6 Install by sliding the base into the mount
until it clicks in place.

21 Trunk lid (sedan models) -
removal, installation and
adjustment

Note: The trunk lid is heavy and somewhat
awkward to remove and install - at least two
people should perform this procedure.

Removal and installation

1  Open the trunk lid and cover the edges
of the trunk compartment with pads or cloths
to protect the painted surfaces when the lid is
removed.

2  Scribe or draw alignment marks around
the trunk hinges.

3 Remove the hinge-to-trunk lid bolts
from both sides and lift off the trunk lid.

4. Installation is the reverse of removal. Be
sure to align the hinge flanges with the marks
made on the trunk lid during removal.

5 - After installation, close the lid and see if

20.1 Pry the mirror cover off

it's in proper alignment with the adjacent
body surfaces. Fore-and-aft and side-to-side
adjustments of the lid are controlled by the
position of the hinge bolts in the slots. To
adjust it, loosen the hinge bolts, reposition
the lid and retighten the bolts.

6 The height of the rear of the lid in rela-
tion to the surrounding body panels when
closed can be adjusted by turning the rubber
trunk lid bumpers in or out.

22 Trunk lid latch and lock cylinder
(sedan models) - removal and
installation

Trunk lid latch

1  Open the trunk and scribe a line around
the trunk lid latch assembly for a reference
point to aid the installation procedure.

2 Disconnect the actuating cable.

3  Mark the position of the latch to the
body, then unscrew the two retaining bolts
and remove the latch.

4 Remove the end of the latch release
cable from the latch.

5 Installation is the reverse of removal.

Trunk lock cylinder

6 Remove the lock cylinder rod (if
equipped) from its clip and remove the lock's
mounting clip.

7  Remove the lock cylinder from the trunk
lid.

8 Installation is the reverse of removal.

23 Trunk/liftgate release and fuel
door cables - removal and
installation

Refer to illustration 23.2

1 Refer to Sections 22 and 25 for removal
of the trunk latch and disengagement of the
cable from the latch.
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23.2 Remove the fuel door cable
bolts (arrows)

2 Inside the trunk, remove the trim panels
for access to the trunk release and fuel door
cables. Disconnect the fuel door release
cable bolts (see illustration).

3 Detach all of the clips holding the cables
to the body.

4 Detach the carpeting, remove the screw
and detach the cover from the cable actuat-
ing lever housing next to the driver's seat.
Remove the actuating lever housing and
detach the cables from the lever.

5 Attach a piece of thin wire to the end of
the cable.

6 Working in the trunk compartment, pull
the cable assembly towards the rear of the
vehicle until you can see the wire.

7 Attach the wire to the front of the new
cable and fish it back through the body until it
can be attached to the lever. The remainder
of the installation is the reverse of removal.

24 Liftgate (station wagon models) -
removal, installation and
adjustment

Refer to illustration 24.5
Note: The liftgate is heavy and somewhat
awkward to hold - at least two people should
perform this procedure.

Removal and installation

1 Open the liftgate and support it securely.
2 Remove the upper trim moulding from
the lift gate opening and disconnect all wiring
harness connectors leading to the liftgate. On
models equipped with a rear window washer,
detach the roof headliner and disconnect the
washer hose.

3  While an assistant supports the liftgate,

detach the support struts (see Section 26).

4 Use a marking pen to mark the positions
of the lifigate hinge plates to ensure proper
alignment during installation.

5 Remove the hinge-to-liftgate bolts and
. remove the liftgate from the vehicle (see
llustration).

6 Installation is the reverse of removal.

»-
s 4

24.5 Remove the retaining bolts (arrows)
on each side of the liftigate

Adjustment

7 The height of the liftgate in relation to
the surrounding body panels when closed
can be adjusted by loosening the liftgate
latch bolts, moving the striker up or down,
then re-tightening the bolts. Note: Make a
reference mark around the latch before mak-
ing adjustments.

25 Liftgate latch and lock cylinder
(station wagon models) - removal
and installation

Liftgate latch

Refer to iflustration 25.3

1  Open the liftgate.

2  Scribe a line around the liftgate latch
assembly for a reference point to aid the
installation procedure.

3  Detach the retaining bolts and remove
the latch (see illustration).

4 Installation is the reverse of removal.

Lock cylinder

5  Remove the liftgate trim panel.

6 Detach the lock cylinder rod, then
remove the lock’s retaining clip.

7 Remove the lock cylinder.

8 Installation is the reverse of removal.

26.2a Use a wrench to remove the bolts
(arrows) from the upper end of the
support strut

25.3 Remove the liftgate latch retaining
bolts (arrows), then detach the
actuating rods and cable

26 Liftgate support struts (station
wagon models) - removal and
installation

Refer to illustrations 26.2a and 26.2b

1 Open the liftgate and support it
securely.

2  Unscrew the bolts from the brackets at
each end of the support strut (see illustra-
tions).

3 Installation is the reverse of removal.

27 Center console - removal and
installation

Refer to illustrations 27.2, 27.3a, 27.3b and
275

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(s), which
could cause personal injury (see Chapter 12).
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-

26.2b Remove the bolts (arrows)
attaching the lower end of the strut
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dure that requires disconnecting the battery,
make sure you have the activation code.

1  Disconnect the battery cables (negative
first, then positive; see the Warning above).
2 Use a screwdriver to pry out the gear
selector trim bezel from the console (see

illustration).

3 Remove the screws holding the console
to the floor (see illustrations).

4  Lift the console up and over the shift
lever. Disconnect any electrical connections
and remove the console from the vehicle.

27.3b Remove the screws on both sides of the console (arrows)

28.4a Removathe screws at the bottom and . . .

27.5 Lower the

27.3a Open the console lid and remove the screws (arrows)

5 Installation is the reverse of removal.
When installing the gear selector trim bezel,
lower it into position and press down
securely to seat the clips (see illustration).

gear selector trim bezel into place and press

down to seat the retaining clips

28.4b ...and the top of the instrument cluster bezel (arrows) :

(2000 and earlier model shown)
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28.6 On 2000 and earlier models, the knee bolster cover can be
detached by pulling it straight out

28 Dashboard trim panels - 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
system component to avoid the possibility of
accidental deployment of the airbag(s), which
could cause personal injury (see Chapter 12).

Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1 Disconnect the negative battery cable
(see the Warning above).

Instrument cluster bezel

Refer to illustrations 28.4a and 28.4b

2 If equipped with a tilt steering column,
tilt the column all the way down.

3 Remove the steering column covers
(see Section 29).

4  Remove the screws at the top and bot-
tom of the instrument cluster bezel and
detach it from the vehicle (see illustrations).
5 Installation is the reverse of the removal
procedure. Make sure any clips are engaged
properly before pushing the bezel firmly into
place.

Knee bolster

2000 and earlier models

Refer to illustration 28.6

6 Detach the bolster cover by pulling it
straight out (see illustration), then remove
the bolster bracket by unscrewing the bolts.
Installation is the reverse of removal.

2001 and later models

7  Remove the center console (see Sec-
tion 27) and the hood release handle (see
Section 11).

8  Pull the end cover from the end of the
instrument panel, then remove the screws
from the end of the panel and the two under-
neath, at each end of the knee bolster. Once
the bolster has been removed, the reinforce-

28.11b Pull the bezel out of the dashboard and unplug the

electrical connectors

28.11a Remove the screws in the dashboard light control opening
and at the base of the bezel (arrows) (2000 and earlier models)

ment behind it can be unbolted.
9  Installation is the reverse of removal.

Center instrument panel bezel

Refer to lliustrations 28.11a and 28.11b

10 Remove the center console (see Sec-
tion 27).

11 On 2000 and earlier models, pry the
dashboard light control out of the bezel.
Remove the screw in the light control open-
ing and at the base of the bezel (see illustra-
tion). Detach the bezel and pull it out, then
disconnect the electrical connectors and
remove the bezel (see illustration).

12 On 2001 and later models, detach the
ashtray for access. Remove the two screws
in the ashtray opening and pry carefully on
the bezel until the clips are disengaged, dis-
connect the electrical connectors and detach
the bezel from the center instrument panel.
13 Installation is the reverse of removal.

Glove box

Refer to illustrations 28.14 and 28.15
14 Open the glove box door and remove
the retaining screws (see illustration).

T

28.14 Remove the glove box screws (arrows)
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28.15 Remove the glove box housing screws (arrows)

15 Remove the screws and detach the
glove box housing from the instrument panel
(see illustration).

16 Installation is the reverse of removal.

29 Steering column covers -
removal and installation

Refer to illustration 29.2

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(s), which
could cause personal injury (see Chapter 12).
1  On tilt steering columns, move the col-
umn to the lowest position.

2 Remove the screws, then separate the
halves and remove the upper and lower
steering column covers (see illustration).

3 Installation is the reverse of the removal
procedure.

30 Instrument panel - removal and
installation

Refer to illustration 30.8

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(s), which
could cause personal injury (see Chapter 12).

1  Disconnect the negative battery cable
(see the Warning above). Disable the airbag
system (see Chapter 12). j

2  Remove the dashboard trim panels (see
Section 28) and the center console (see Sec-
tion 27).

3 Remove the instrument cluster (see
Chapter 12) and the glove box (see Sec-
tion 28).

4  Disconnect the passenger's side airbag
electrical connector.

29.2 Remove the screws under the lower column cover, then use'
a screwdriver to detach and remove the upper and lower covers

5 Remove the audio unit from the center
of the dashboard (see Chapter 12).

6 Remove the driver's knee bolster (see
Section 28) for access, then remove the
nuts/bolts securing the steering column and
lower it away from the instrument panél.

7 A number of electrical connectors must
be disconnected in order to remove the
instrument panel. Most are designed so that
they will only fit on one matching connector.
(male or female), but if there is any doubt,
mark the connectors with masking tape and a
marking pen before disconnecting them. '
8 Remove all of the bolts-holding the
instrument panel to the body (see illustra-
tions). Once all are removed, lift the panel up;
pull it away from the windshield and take it
out through the driver's door opening.

9 Installation is the reverse of removal..
Tighten the steering column mounting bolts
to the torque listed in the Chapter 10 Specifi-
cations.

30.8a Remove the bolts (arrows) retainin

30.

g the left side of
instrument panel (2000 and earlier models shown)

8b Remove retaining bolts on the right side of the instrument '.
panel (2000 and earlier models shown)
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31 Seats - removal and installation

Front seat

Refer to illustrations 31.2a and 31.2b

1 Position the seat all the way forward,
then all the way to the rear to access the front
seat retaining bolts.

2  Detach any bolt trim covers and remove

30.8¢c Pry off the grilles at the top corners of the instrument
panel for access to...

30.8d

the retaining nuts/bolts (see illustrations).

3 Tilt the seat upward to access the
underside, then disconnect any electrical
connectors and lift the seat from the vehicle.
4 Installation is the reverse of removal.

Rear seat

5  On fixed seats, remove the bolts at base
of the seat back side cushions and detach
them. Remove the two bolts at the rear of the

0

31.2a Move the seat all the way forward and unscrew the rear
retaining nuts/bolts for the front seat (arrows). ..

. .. the retaining bolts (2000 and earlier models shown)

31.2b ...then move the seat all the way to the rear and remove
the front seat track retaining bolts (arrows)

seat cushion and detach the cushion assem-
bly. Remove the two bolts at the base and
remove the seat backs.

6  On folding seats, remove the two bolts
at the front of the seat cushions and detach
the cushion assembly. Fold the seat backs
forward, remove the bolts and lift the assem-
bly out.

7  Installation is the reverse of removal.
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1 General information

1 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 that 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, distributor
and starter motor can be found in Chapter 5.
It should be noted that when portions of the
electrical system are serviced, the negative
battery cable should be disconnected from
the battery to prevent electrical shorts and/or
fires.

2 Electrical troubleshooting -
general information

Refer to illustration 2.5a, 2,5b, 2.6, 2.9 and
2.15

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 Chap-
ter.

Before tackling any troublesome electri-
cal circuit, first study the appropriate wiring
diagrams to get a complete understanding of

19 Power window system - description and check............cc.....
2 Radio and speakers - removal and installation
3 Rear window defogger - check and repair.........
1 - Relays - general information and testing .....

13 Turn signal/hazard flasher - check and replacement

15 Wiper motor - replacement ........ Veriar aa 17

14 Wiring diagrams - general information...

what makes up that individual circuit. Trouble
spots, for instance, can often be narrowed
down by noting if other components related
to 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.

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
circuit.

If test equipment and instruments are
going to be utilized, use the diagrams to plan
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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

ahead of time where you will make the neces-
sary connections in order to accurately pin-
point the trouble spot.

The basic tools needed for electrical
troubleshooting include a circuit tester or
volt/ohmmeter (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 illustrations). Before attempting to
locate a problem with test instruments, use
the wiring diagram(s) to decide where to
make the connections.

Voltage checks

Voltage checks should be performed if a
circuit is not functioning properly. Connect
one lead of a circuit tester to either the nega-
tive 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. 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

One method of finding shorts in a circuit
is to remove the fuse and connect a test light
or voltmeter in place of the fuse terminals.
There should be no voltage present in the cir-
cuit. Move the wiring harness from side-to-
side while watching the test light. If the bulb
goes on, there is a short to ground some-
where in that area, probably where the insula-
tion has rubbed through. The same test can
be performed on each component in the cir-
cuit, even a switch.

Ground check

Perform a ground test to check whether
a component is properly grounded. Discon-
nect the battery and connect one lead of a
self-powered test light, known as a continuity
tester, to a known good ground. Connect the
other lead to the wire or ground connection
being tested. If the bulb goes on, the ground
is good. If the bulb does not go on, the
ground s not good.

Continuity check

A continuity check is done to determine
if there are any breaks in a circuit - if it is
passing electricity properly. With the circuit
off (no power in the circuit), a self-powered
continuity tester can be used to check the
circuit. Connect the test leads to both ends of
the circuit (or to the “power” end and a good
ground), and if the test light comes on the cir-
cuit is passing current properly. If the light
doesn't come on, there is a break somewhere
in the circuit. The same procedure can be
used to test a switch, by connecting the con-
tinuity tester to the switch terminals. With the
switch turned On, the test light should come
on.

Finding an open circuit

When diagnosing for possible open cir-
cuits, it is often difficult to locate them by
sight because oxidation or terminal misalign-
ment are hidden by the connectors. Merely
wiggling a connector on a sensor or in the
wiring harness may correct the open circuit
condition. Remember this when an open cir-
cuit is indicated when troubleshooting a cir-
cuit. Intermittent problems may also be
caused by oxidized or loose connections.

Electrical troubleshooting is simple if
you keep in mind that all electrical circuits are
basically electricity running from the battery,
through the wires, switches, relays, fuses and
fusible links to each electrical component
(light bulb, 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.

2.5b A test light is a very handy tool for checking voltage

Connectors

Most electrical connections on these
vehicles are made with multi-wire plastic
connectors. The mating halves of many con-
nectors 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.

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 harness 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 con-
nectors have more than one set of clips.

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

2.6 In use, a basic test light's lead is
clipped to a known good ground, then the
pointed probe can test connectors, wires

or electrical sockets - if the bulb lights,
the part being tested has battery voltage
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2.9 With a multimeter set to the ohms scale, resistance can be
checked across two terminals - when checking for continuity,
a low reading indicates continuity, a high reading
indicates lack of continuity

images of each other, and a terminal shown
on the right side end view of one half will be
on the left side end view of the other half.
When inserting a test probe into a female ter-
minal, be careful not to distort the terminal
opening. Doing so can lead to a poor con-
nection and corrosion at that terminal later.

It is often necessary to take circuit volt-
age measurements with a connector con-
nected. Whenever possible, carefully insert a
straight pin into the rear of the connector shell
to contact the terminal inside, then attach your
meter lead to the pin. Shoving the meter's
probe into the connector may spread or dam-
age the connector. This kind of connection is
called “backprobing” (see illustration).

3 Fuses - general information

Refer to iflustrations 3.1a, 3.1b and 3.3
1  The electrical circuits of the vehicle are
protected by a combination of fuses and cir-

cuit breakers: The fuse blocks are located
under the instrument panel and on the left
side of the engine compartment (see illustra-
tions).

2  Each of the fuses is designed to protect
a specific circuit (or circuits), and the various
circuits are identified on the fuse panel cover.
3  Miniaturized fuses are employed in the
fuse block. These compact fuses, with blade
terminal design, allow fingertip removal and
replacement. If an electrical component fails,
always check the fuse first. To check the
fuses, turn the ignition key to the On position
and, using a test light, probe each exposed
terminal of each fuse. If the test light glows
on both terminals of a fuse, the fuse is good.
If power is available on one side of the fuse
but not the other, the fuse is blown. When
removed, a blown fuse is easily identified
through the clear plastic body. Visually
inspect the element for evidence of damage
(see illustration).

2.15 To backprobe a connector, insert a small, sharp probe (such
as a straight-pin) into the back of the connector alongside the
desired wire until it contacts the metal terminal inside;
connect your meter leads to the probes -
this allows you to test a functioning circuit

the interior fuse block located in the
driver's side kick panel - the cover
contains information on the fuse locations

Bad

Good

compartment adjacent to the battery - it contains cartridge
type fusible links, miniaturized fuses, and relays

3.3 When a fuse blows, the element between the terminals melts
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4  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 electri-
cal circuit needs a specific amount of protec-
tion. The amperage value of each fuse is
molded into the fuse body.

5 If the replacement fuse immediately
fails, don't replace it again until the cause of
the problem is isolated and corrected. In
most cases, the cause will be a short circuit
in the wiring caused by a broken or deterio-
rated wire.

6 All models are equipped with a main
fuse that protects all the circuits coming from
the battery. If these circuits are overloaded,
the main fuse blows, preventing damage to
the main wiring harness. The main fuse con-
sists of a metal strip that will be visibly melted
when overloaded. Always disconnect the
battery before replacing a main fuse. The
main fuse is located in the engine compart-
ment fuse box. If you have to replace a main
fuse, make sure you install a replacement unit
that's equivalent to the old fuse. In other
words, if the old main fuse is an 80A unit,
replace it with an 80A fuse; if it's a 100A unit,
replace it with a 100A fuse. Don't switch
amperage ratings on the main fuse!

4 Circuit breakers - general
information

Circuit breakers protect components
such as sunroof motors, power window
motors and airbag inflator resistors.

On some models the circuit breaker
resets itself automatically, so an electrical
overload in a circuit-breaker-protected sys-
tem will cause the circuit to fail momentarily,
then come back on. If the circuit does not

*come back on, check it immediately. Once
the condition is corrected, the circuit breaker
will resume its normal function. Some circuit
breakers must be reset manually.

5 Relays - general information and
testing

General information

1 Many electrical accessories in the vehi-
cle, such as the fuel injection system, horns,
starter, cooling fans 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. The various relays are mounted in
the engine compartment fuse box and vari-
ous other locations throughout the vehicle. If
a faulty relay is suspected, it can be removed
and tested using the procedure beiow or by a
dealer service department or a repair shop.
Defective relays must be replaced as a unit.

Testing

Refer to illustration 5.4

2  On most relays, two of the terminals are
the relay control circuit (they connect to the
relay coil which, when energized, closes the
large contacts to complete the circuit). The
other terminals are the power circuit (they are
connected together within the relay when the
control-circuit coil is energized).

3 Some relays may be marked as an aid
to help you determine which terminals are the
control circuit and which are the power cir-
cuit. If the relay is not marked, refer to the
wiring diagrams at the end of this Chapter to
determine the proper hook-ups for the relay
you're testing.

4 To test a relay connect an ohmmeter
across the two terminals of the power circuit,
continuity should not be indicated (see illus-
tration). Now connect a fused jumper wire
between one of the two control circuit termi-
nals and the positive battery terminal. Connect
another jumper wire between the other control
circuit terminal and ground. When the connec-
tions are made, the relay should click and con-
tinuity should be indicated on the meter. On
some relays, polarity may be critical, so, if the
relay doesn’t click, try swapping the jumper
wires on the control circuit terminals.

5 If the relay fails the above test, replace
it.

6 Turn signal/hazard flasher -
check and replacement

Check

1 Turn signal and hazard flashers are con-
trolled from a single electronic flasher unit that
is located in the passenger compartment fuse
block (Section 3). It can be located by listening
for the clicks when the signals are on.

2  When the flasher unit is functioning
properly, an audible click can be heard during
its operation. If the turn signal flashes rapidly
in one direction, 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.

Replacement

4  To replace the flasher, unplug it from the
relay panel directly above the fuse block,
behind the driver's side of the dash.

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  Multi-function switch -
replacement

Refer to illustration 7.4

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 the airbag
system components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 24),
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1 The multi-function switch is located on
the top of the steering column. It incorporates
functions of the turn signal, hazard and head-
light dimmer into the stalk on the left side of
the column, and the windshield wiper/washer
and cruise control into the stalk on the right
side of the column.

2 Disconnect the negative battery cable.
3  Position the front wheels and the steer-
ing wheel in the straight ahead position.
Remove the steering wheel (see Chapter 10).
Remove the knee bolster and steering col-
umn covers (see Chapter 11).

4 Remove the switch retaining screws,
disconnect the electrical connectors, then
detach the multi-function switch from the
steering column (see illustration).

5 Installation is the reverse of removal.

% |
|

5.4 To test a typical four-
terminal normally open

relay, connect an
ohmmeter to the two
terminals of the power
circuit - the meter will
indicate no continuity until
battery power and ground

> (]

2P are connected to the two

terminals of the control
circuit, then the relay will
click and continuity will be

indicated on the meter
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7.4 To remove the multi-function switch,
remove the three screws (arrows) and
unplug the electrical connector

8 Ignition switch and key lock
cylinder - replacement

Refer to illustrations 8.3 and 8.5

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 the airbag
systern components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 24).
Caution: Some models are equipped with an
anti-theft radio. Before performing a proce-
dure that requires disconnecting the battery,
make sure you have the activation code.

1 Disconnect the negative battery cable.

2 Remove the steering column covers and
the lower instrument panel cover (see Chap-
ter 11).

3 To remove the electrical portion of the
ignition switch, follow the harness back and
disconnect the electrical connector, then
remove the screw and detach the switch
from the lock cylinder housing (see illustra-
tion).

4  Refer to Chapter 10 and lower the steer-
ing column.

9.2a Pry the dashboard light control unit out of the center
instrument panel bezel (2000 and earlier model shown)

8.3 The ignition switch is retained in the
lock cylinder housing by one screw

5 The switch/lock cylinder housing is
clamped to the steering column by shear-
head bolts. Use a chisel and a hammer to tap
the bolts in a counterclockwise direction to
unscrew them (see illustration).

6 Remove the lock cylinder/ignition switch
assembly from the steering column.

7  Mount the new lock cylinder assembly
on the steering column and install new shear-
head bolts. Tighten the shear head bolts
securely, but don't break the heads off at this
time.

8 Insert the key and check the lock cylin-
der and steering column lock for proper oper-
ation. When you're satisfied the lock cylinder
and steering column lock is operating prop-
erly, tighten the shear-head bolts until the
heads break off.

9 The remainder of installation is the
reverse of removal.

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 disable the airbag system

8.5 Remove the lock cylinder/ignition
switch shear-head mounting
bolt(s) (arrows)

before working in the vicinity of the airbag
system components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 24).

Dashboard light control

Refer to illustrations 9.2a and 9.2b

1 The dashboard light control unit is
mounted on the left side of the center instru-
ment panel fascia, to the right of the steering
wheel. Within the control unit is a rheostat
that varies the voltage to the instrument
panel bulbs as the thumbwheel is turned. If
the brightness doesn’t vary, replace the light
control switch.

2 Remove the light control unit on 2000
and earlier models by prying it out with a
screwdriver (see illustration). On 2001 and
later models, remove the center bezel,
unplug the connector and detach the switch
(see illustration).

Hazard warning switch

3 The hazard switch is marked with a tri-
angle and is located in the instrument panel
center bezel.

4  Replace the switch after removing the
center bezel (see illustration 9.2b).

9.2b Remove the screws (arrows) to detach the switch parlel
from the instrument panel center bezel
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Rear window defogger switch

5 The rear window defogger switch is
mounted in the right side of instrument panel
center bezel.

6 Remove the center bezel, then detach
the switch (see illustration 9.2b).

Rear wiper/washer switch

Refer to illustrations 9.8a and 9.8b

7 The rear wiper/washer switch is
mounted on the left side of the instrument
panel on station wagon models.

8  Carefully pry the switch out of the instru-
ment panel with a screwdriver, disconnect
the electrical connector and remove the
switch (see illustrations).

10 Instrument cluster - removal and
installation

Refer to illustrations 10.3a and 10.3b

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 the airbag
system components to avoid the possibility of

. 9) -

10.3b ... pull the cluster out for access to the

electrical connectors

wiper/washer switch out . ..

accidental deployment of the airbag, which
could cause personal injury (see Section 24).
1 Disconnect the negative cable from the
battery.

2 Remove the instrument cluster bezel
(see Chapter 11).

3  Remove the instrument cluster screws,
pull out the cluster and unplug the electrical
connectors (see illustration).

10.3a Remove the
instrument cluster
screws (arrows)
then...

11.3a Remove the screws (arrows) to remove the radio

9.8b ... then unplug the electrical
connectors

4 Installation is the reverse of removal. Be
sure to connect the positive cable to the bat-
tery first, then the negative cable.

11 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
before working in the vicinity of the airbag
system components to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 24),

Radio

Refer to illustrations 11.3a and 11.3b

1  Disconnect the negative battery cable.

2 Remove the instrument panel center
bezel (see Chapter 11).

3 Remove the mounting screws and pull
the radio out of the instrument panel (see
illustration).

4  Disconnect the electrical connectors
and the antenna lead and remove the radio
from the vehicle.

5 Installation is the reverse of removal.

L sk
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Front speakers

Refer to illustration 11.7

6 Remove the front door trim panel (see
Chapter 11).

7 Remove the speaker retaining bolts.
Disconnect the electrical connector and
remove the speaker from the vehicle (see
illustration).

8 Installation is the reverse of removal.

Rear speakers

Refer to illustrations 11.9 and 11.10

9 Onsedan models, the rear speakers are
under the package shelf behind the rear seat.
Remove the seats and high mounted stop
light, then detach the package tray panel for
access to the mounting screws. On station
wagon models, the rear speakers are in the
cargo area. Remove the screws, detach the
covers from the speakers for access to the
mounting screws (see illustration).

10 Remove the speaker retaining screws
(see illustration). Disconnect the electrical
connector and remove the speaker from the
vehicle.

11 Installation is the reverse of removal.

11.7 Remove the speaker mounting screws (arrows),

pull the speaker away from the door and
disconnect the electrical connector

Esne—e ey

11.9 On station wagon models, remove
the screw (arrow) and pry the cover
up for accessand . ..

12 Antenna - replacement

Refer to illustration 12.2 and 12.3

1  The vehicles covered by this manual are
equipped with a fixed-mast antenna.

2  Use a wrench (on the hex portion of the

12.2 Use a small wrench on the hex
portion to remove the antenna mast

12.3 With the mast off, use a screwdriver
to remove the antenna nut and bezel

11.10 ... remove the speaker screws

antenna mast) to remove the exterior antenna
(see illustration).

3 Remove the antenna nut/bezel with a
large screwdriver (see illustration).

4 The antenna base is accessed by
removing the interior trim panel (see illustra-
tion).

the trim panel removed
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13.1 Disconnect the electrical connector
from the bulb holder

5 Disconnect the antenna lead from the
base of the antenna and remove the mount-
ing bolt.

6 installation is the reverse of removal.

13 Headlight bulb - replacement

Refer to illustration 13.1, 13.2a and 13.2b
Warning: Halogen gas-filled bulbs are under
pressure and may shatter if the surface is
scratched or the bulb is dropped. Wear eye
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 Open the hood and from behind the
headlight assembly, disconnect the electrical
connector (see illustration).

2  Rotate the knurled plastic collar coun-
terclockwise, then withdraw the halogen bulb
holder from the headlight housing (see illus-
trations).

3  Without touching the glass with your
bare fingers, insert the new bulb into the
socket assembly, place the bulb holder in
position and lock it in the place by rotating

14.1 Headlight adjustment is made with a
Phillips screwdriver at the vertical

adjuster (A) and the horizontal adjuster (B)

-rrs

P ]
13.2a Rotate the knurled plastic collar
counterclockwise and. . .

the knurled plastic collar clockwise (see
illustration 13.2a).

4  Reinstall the electrical connector and
test the headlight operation.

14 Headlights - adjustment

Refer to illustrations 14.1 and 14.2

Note: The headlights must be aimed cor-
rectly. If adjusted incorrectly they could blind
the driver of an oncoming vehicle and cause a
serious accident or seriously reduce your
ability 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

13.2b ... withdraw the bulb holder from
the headlight housing

be emphasized that the following procedure
is only an interim step which will provide tem-
porary adjustment until the headlights can be
adjusted by a properly equipped shop.

1 The headlights have two adjusting
screws. The vertical screw is accessible from
the top while the horizontal screw is located
on the back of the housing (see illustration).
All adjusters are turned using a Phillips
screwdriver.

2 The following adjustment method
requires a level area and a blank wall. Posi-
tion the vehicle with the headlights aimed
squarely at the wall. Place masking tape ver-
tically on the wall in reference to the vehicle
centerline and the centerlines of both head-
lights (see illustration).

. th;;ila,cﬁtér
of Headlamp'L
f Headiamp 1 4

Vehicle —————————p-
Centerline
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15.3 Remove the headlight housing screws

(2000 and earlier model shown)

3 Position a horizontal tape line in refer-
ence to the centerline of all the headlights.
Note: It may be easier to position the tape on
the wall with the vehicle parked only a few
inches away.

4  Adjustment should be made with the
vehicle parked 25 feet from the wall, sitting
level, the gas tank half-full and no unusually
heavy load in the vehicle.

5  Starting with the low beam adjustment,
position the high intensity zone so it is two
inches below the horizontal line and two
inches to the side of the headlight vertical
line, away from oncoming traffic. Adjustment
is made by turning the top adjusting screw
clockwise to raise the. beam and counter-
clockwise to lower the beam. The inner
adjusting screw should be used in the same
manner to move the beam left or right.

5  With the high beams on, the high inten-
sity zone should be vertically ceptered 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.

6  Have the headlights adjusted by a prop-
erly equipped headlight aiming facility at the
earliest opportunity.

15 Headlight housing - replacement

Refer to illustration 15.3

1  Unplug the electrical connectors, and
remove the halogen bulbs (see Section 14).

2 On 2000 and earlier models, remove the
front combination (park and turn signal) light
housing (see Section 16) and the screws
along the top of the front bumper cover (see
Chapter 11).

3 On all models, remove the headlight
housing mounting bolts and remove the
housing (see illustration).

4 Installation is the reverse of removal.
After you're done, adjust the headlights (see
Section 14.

16 Bulb replacement

Warning: Bulbs remain hot for up to twenty
minutes after they’re turned off. Be sure bulbs
are off and cool before you touch them.

Exterior lights

Front turn signal/park light

Refer to illustrations 16.2a and 16.2b

1  Remove the screw and pull the turn sig-
nal/parking light housing straight forward
(see illustrations).

2  Turn the bulb holder counterclockwise
to remove it from the housing, then push in
on the bulb, twist it counterclockwise and
remove it from the holder.

3 Installation is the reverse of removal.

Rear turn signal, brake light and
taillight bulbs

Refer to illustrations 16.5a 16.5b and 16.6

4  Open the trunk/liftgate. On sedan mod-
els, remove the cover for access to the hous-
ings that contain the bulbs for the brake, tail,
turn and backup lights.

16.5a On station wagon models, remove
the cover and disconnect the electrical
connector (arrow) . . .

16.2b ... pull the turn signal/park light
housing straight out of the body

5 On station wagon models, remove the
cover for access to the running lights.
Remove three screws and rotate the housing
away from the body for access to the brake,
tail, turn and backup lights (see illustra-
tions).

6 To replace any rear bulb, rotate the bulb
holder 1/8-turn counterclockwise and pull it

remove the screws (arrows)

and rotate the taillight housing out for
access to the brake, tail, turn

and backup lights

16.5b ...
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16.6 Rotate the bulb holder
counterclockwise to remove it

out of the housing, then push in on the bulb,
turn it counterclockwise and remove it from
the holder (see illustration).

7 Installation is the reverse of removal.

High-mounted brake light

Refer to illustrations 16.10a and 16.10b

8  Open the trunk/iiftgate.

9  On sedan models the light is mounted
on the rear package tray shelf, while on sta-
tion wagon models the high-mounted brake
light is mounted to the underside of the lift-
gate glass at the top.

10 Remove the screws and detach the
cover from the high-mount brake light to
access the bulb (see illustrations).

11 Twist the bulb holder counterclockwise
to remove it, then pull the bulb straight out of
the holder.

12 Installation is the reverse of removal.

License plate lights

Refer to illustration 16.13

13 On sedan models, use a screwdriver to
pry the bulb holders down with for access to
the bulb holder. On station wagon models,
remove the screws and lower the two license
plate housings from the liftgate (see illustra-
tion).

14  Pull the bulb straight out of the holder.
15 |Installation is the reverse of removal.

Interior lights

Dome/interior lights

Refer to illustration 16.16

16 Interior lights are accessed by removing
their covers and extracting the bulb(s) (see
illustration). Note: When replacing interior
light bulbs, the battery should be discon-
nected or the doors kept shut while replacing
the bulbs, since these bulbs will be illumi-
nated (and hot) when the door s open.

17 When handling the festoon-type interior
bulbs (the type with contacts at each end that
fit into spring clips), use gloves or a cotton
cloth to hold them. Oil from your fingers
could cause these hot-running bulbs to over-
heat.

16.10a Pry off the covers, remove the
screws and pull the light housing cover off
to access the high-mounted brake light
bulb (station wagon model shown)

Instrument panel lights

18 To gain access to the instrument panel
lights, the instrument cluster will have to be
removed first (see Section 10). ]

19 Rotate the bulb counterclockwise and
remove it from the instrument cluster.

20 Pull the bulb straight out of the holder.
21 Installation is the reverse of removal.
Note: Make sure you replace the bulb with
one of the same wattage as the original bulb.
The gauge bulbs have higher wattage than
the indicator bulbs.

16.16 Pry off the translucent plastic cover °

to access the dome light bulbs

16.10b Push in on the bulb and rotate it
counterclockwise to remove it

17 Wiper motor - replacement

Windshield wipers

Refer to illustration 17.4

1 Remove the wiper arms.

2 Remove the windshield wiper cowl
cover (see Chapter 11).

3 Disconnect the electrical connector
from the wiper motor and remove the motor.
4  Remove the wiper motor retaining bolts
(see illustration).

16.13 Remove the
screws (arrows) and
the two license plate

light housings to
access the bulbs
(station wagon shown)

remove the wiper motor
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5 Pry the linkage arm off the wiper motor
pin with a large screwdriver
6 Installation is the reverse of removal.

Liftgate wiper

Refer to illustrations 17.8 and 17.9

7 Remove the wiper arm.

8 Remove the liftgate trim cover (see
illustration).

9 Remove the wiper motor retaining bolts
(see illustration). i

10 Disconnect the electrical connector
from the wiper motor and remove the motor.
11 Installation is the reverse of removal.

18 Horn - check and replacement

Check

Refer to illustration 18.1

Note: Check the fuses before beginning elec-
trical diagnosis.

1 Disconnect the electrical connector
from the horn (see illustration).

2  To test the horn(s), connect battery volt-
age to the horn terminals with a pair of
jumper wires. If either horn doesn’t sound,
replace it.

~

Lt e —n O

17.9 Remove the motor mounting bolts, disconnect the electrical
connector and lower the wiper from the liftgate

17.8 Remove this for
access to the rear
wiper motor

3  If the horn does sound, check for volt-
age at the horn connector when the horn
switch is depressed. If there's voltage at the
connector, check for a bad ground at the
horn.

4 |f there's no voltage at the horn, check
the relay (see Section 5).

5 If the relay is OK, check for voltage to
the relay power and control circuits. If either
of the circuits is not receiving voltage, inspect
the wiring between the relay and the fuse
panel.

6 If both relay circuits are receiving volt-
age, depress the horn switch and check the
circuit from the relay to the horn switch for
continuity to ground. If there's no continuity,
check the circuit for an open circuit. If there’s
no open circuit, replace the horn switch.

7 If there's continuity to ground through
the horn switch, check for an open or short in
the circuit from the relay to the switch.

Replacement

8  To access the homn the left front tumn sig-
nal/parking light housing must be removed.
On models with two horns the bumper cover
must first be removed for access to the right
side horn (see Chapter 11).

9 Disconnect the electrical connectors

and remove the bracket bolts (see illustra-
tion 18.1).
10 Installation is the reverse of removal.

19 Daytime Running Lights (DRL) -
general information

The Daytime Running Lights (DRL) sys-
tem used on Canadian models illuminates the
headlights whenever the engine is running.
The only exception is with the engine running
and the parking brake engaged. Once the
parking brake is released, the lights will
remain on as long as the ignition switch is on,
even if the parking brake is later applied.

The DRL system supplies reduced
power to the headlights so they won't be too
bright for daytime use, while prolonging
headlight life.

20 Rear window defogger - check
and repair

1  The rear window defogger consists of a
number of horizontal heating elements baked
onto the inside surface of the glass. Power is
supplied through a large fuse from the power
distribution box in the engine compartment.
The heater is controlled by the instrument
panel switch.

2 Small breaks in the element can be
repaired without removing the rear window.

Check

Refer to illustrations 20.5, 20.6 and 20.8

3 Turn the ignition switch and defogger
switches to the On position.

4  Using a voltmeter, place the positive
probe against the defogger grid positive ter-
minal and the negative probe against the
ground terminal. If battery voltage is not indi-
cated, check the fuse, defogger switch,
defogger relay and related wiring. If voltage is
indicated, but all or part of the defogger
doesn’t heat, proceed with the following
tests.

e

18.1 Horn mounting bolt (A) and electrical connector (B)
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20.5 When measuring the voltage at the
rear window defogger grid, wrap a piece
of aluminum foil around the positive probe
of the voitmeter and press the foil against

the wire with your finger

5  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.

6  Check the voltage at the center of each
heating element (see illustration). If the volt-
age is 5 to 6 volts, the element is okay (there
is no break). If the voltage is 0 volts, the ele-
ment is broken between the center of the ele-
ment and the positive end. If the voltage is 10
to 12 volts the element is broken between the
center of the element and the ground side.
Check each heating element.

7  If none of the elements are broken, con-
nect the negative probe to a good chassis
ground. The voltage reading should stay the
same, if it doesn't the ground connection is
bad.

8  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 side and slide it toward the
negative side. The point at which the volt-
meter deflects from several volts to zero is
the point where the heating element is broken
(see illustration).

Repair

Refer to illustration 20.14

9  Repair the break in the element using a
repair kit specifically for this purpose, such as
Dupont paste No. 4817 (or equivalent). The
kit includes conductive plastic epoxy.

10 Before repairing a break, turn off the
system and allow it to cool for a few minutes.
11 Lightly buff the element area with fine
steel wool; then clean it thoroughly with rub-
bing alcohol.

12 Use masking tape to mask off the area
being repaired.

13 Thoroughly mix the epoxy, following the
kit instructions.

14  Apply the epoxy material to the slit in the

20.6 To determine if a wire has broken,
check the voltage at the center of each
wire. If the voltage is 5 to 6 volts, the wire
is unbroken; if the voltage is 10 to 12
volts, the wire is broken between the
center of the wire and the ground side;
if the voltage is 0 volts, the wire is
broken between the center of the
wire and the power side

masking tape, overlapping the undamaged
area about 3/4-inch on either end (see illus-
tration).

15 Allow the repair to cure for 24 hours
before removing the tape and using the sys-
tem.

21 Cruise control system -
description, check and cable
adjustment

Refer to illustration 21.5

1 The cruise control system maintains
vehicle speed with an actuator located in the
engine compartment on the passenger’s side
fenderwell. This actuator is connected to the
throttle linkage by a cable. The system con-
sists of the actuator, brake switch (clutch
switch on manual transmission models), con-

¥

20.14 To use a defogger repair kit, apply
masking to the inside of the window at the
damaged area, then brush on the special

conductive coating

o

20.8 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 heat wire 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 volis is the
point at which the wire is broken

trol switches, speed sensors and relays.
Some features of the system require special
testers and diagnostic procedures that are
beyond the scope of this manual. Listed
below are some general procedures that may
be used to locate common problems.

2  Check the fuses (see Section 3).

3 The brake light switch deactivates the
cruise control system. Have an assistant
press the brake pedal while you check the
brake light operation.

4 If the brake lights do not operate prop-
erly, correct the problem and retest the cruise
control.

5  Check the control cable between the
cruise control actuator and the throttle link-
age and adjust/replace as necessary (see
illustration).

6  The cruise control system uses a speed
sensing device. The speed sensor is located

21.5 Make sure the accelerator cable (A)
and cruise control cable (B) are not
damaged and that they operate smoothly
together when the throttle is opened
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in the transaxle. To test the speed sensor,
see Chapter 6.

7  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.
8 The Set/Resume functions are incorpo-
rated into the windshield wiper/washer com-
bination switch (right side control stalk) (see
Section 7) and the On/Off switch is located
on the instrument panel or steering wheel.

Cable adjustment

9 Loosen both the accelerator and cruise
cable adjusting nuts and locknuts until the
throttle lever moves freely.

10 Without starting the engine, turn the
ignition switch to the On position.

11 Tighten the cruise cable adjusting nut to
remove any slack. With the cruise control
lever just touching the throttle lever stopper,
back off the adjusting nut one turn until there
is 3 mm (1/8-inch) freeplay. Tighten the lock-
nut securely. Repeat the procedure with the
accelerator cable. After adjustment, check to
make sure the idle switch touches the throttle
lever.

22 Power window system -
description and check

1 The power window system operates
electric motors, mounted in the doors, which
lower and raise the windows. The system
consists of the control switches, the motors,
regulators, glass mechanisms and associ-
ated 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 sep-
arate motor that 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
operate when the ignition switch is On. In
addition, many models have a window lock-
out switch at the master control switch
which, when activated, disables the switches
at the rear windows and, sometimes, the
switch at the passenger's window also.
Always check these items before trou-
bleshooting a window problem.

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

lockout switch for continuity in the unlocked
position. Replace it if it doesn’t have continu-
ity.

8 Check the wiring between the switches
and fuse panel for continuity. Repair the
wiring, if necessary.

9  If only one window is inoperative from
the master control switch, try the other con-
trol 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
motor while the switch is operated. If a defec-
tive switch is suspected, check the switch as
indicated.

13 |If voltage is reaching the motor, discon-
nect the glass from the regulator (see Chap-
ter 11). Move the window up and down by
hand while checking for binding and damage.
Also check for binding and damage to the
regulator. If the regulator is not damaged and
the window moves up and down smoothly,
replace the motor. If there's binding or dam-
age, lubricate, repair or replace parts, as nec-
essary.

14 If voltage isn't reaching the motor,
check the wiring in the circuit for continuity
between the switches and motors. You'll
need to consult the wiring diagram for the
vehicle. If the circuit is equipped with a relay,
check that the relay is grounded propeiiy and
receiving voltage.

15 Test the windows after you are done to
confirm proper repairs.

23 Power door lock system -
description and check

1 A power door lock system operates the
door lock actuators mounted in each door.
The system consists of the switches, actua-
tors, and associated wiring. Diagnosis can
usually be limited to simple checks of the
wiring connections and actuators for minor
faults that can be easily repaired.

2  Power door lock systems are operated
by bi-directional actuators located in the
doors. The lock switches have two operating
positions: Lock and Unlock. On models with
keyless entry the switches activate a module
which in turn connects voltage to the door
lock actuator. Depending on which way the
switch is activated it reverses polarity, allow-
ing the two sides of the circuit to be used
alternately as the feed (positive) and ground
side. On models without keyless entry, the
switches directly activate the door lock actu-
ators.

3  If you are unable to locate the trouble
using the following general steps, consult
your dealer service department or automotive
electrical specialist.

4  Always check the circuit protection first.
The battery voltage passes through fuse 2 in
the drivers side interior fuse block.

5  Operate the door lock switches in both
directions (Lock and Unlock) with the engine
off. Listen for the faint click of the door lock
relay operating.

6 If there’s no click, check for voltage at
the switches. If no voltage is present, check
the wiring between the fuse block and the
switches for shorts and opens.

7  If voltage is present but no click is
heard, test the switch for continuity. Replace
it if there's no continuity in both switch posi-
tions.

8 If the switch has continuity but the actu-
ator doesn't click, check the wiring between
the switch and actuator for continuity. Repair
the wiring f there's not continuity.

9  If all but one lock actuators operates,
remove the trim panel from the affected door
(see Chapter 11) and check for voltage at the
actuator while the lock switch is operated.
One of the wires should have voltage in the
Lock position; the other should have voltage
in the unlock position.

10 If the inoperative actuator is receiving
voltage, replace the actuator. Note: /t's com-
mon 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 Airbag system - general
information

General information

1  All models are equipped with a Supple-
mental Restraint System (SRS), more com-
monly known as an airbag. There are two
airbags, one for the driver and one for the
front seat passenger. The SRS system is
designed to protect the driver and front seat
passenger from serious injury in the event of
a head-on or frontal collision.

2  The SRS system consists of an SRS unit
- which contains a safing sensor, impact sen-
sor, self-diagnosis circuit and a back-up
power circuit - located under the center con-
sole, an airbag assembly in the center of the
steering wheel and a second airbag assembly
for the front seat passenger, located in the
top of the dashboard right above the glove
box.

Operation

3  For the airbag(s) to deploy, the impact
sensor and the safing sensor must be acti-
vated. When this condition occurs, the circuit
to the airbag inflators is closed and the
airbags inflate. If the battery is destroyed by
the impact, or is too low to power the inflator,
a back-up power unit provides power.

Self-diagnosis system

4 A self-diagnosis circuit in the SRS unit
displays a light when the ignition switch is
turned to the On position. If the system is

12
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operating normally, the light should go out
after about six seconds. If the light doesn’t
come on, or doesn’t go out after six seconds,
or if it comes on while you're driving the vehi-
cle, there’s a malfunction in the SRS system.
Have it inspected and repaired as soon as
possible. Do not attempt to troubleshoot or
service the SRS system yourself. Even a
small mistake could cause the SRS system to
malfunction when you need it.

Servicing components near the
SRS system

5  Nevertheless, there are times when you
need to remove the steering wheel, radio or
service other components on or near the
dashboard. At these times, you'll be working
around components and wire harnesses for
the SRS system. Do not use electrical test
equipment on any SRS wires or electrical
connectors; it could cause the airbag(s) to
deploy. ALWAYS DISABLE THE SRS SYS-
TEM BEFORE WORKING NEAR THE SRS
SYSTEM COMPONENTS OR RELATED
WIRING.

Disabling the SRS system

Warning: Any time you are working in the
vicinity of airbag wiring or components, DIS-
ABLE THE SRS SYSTEM.

6 Disconnect the battery negative cable,
then disconnect the positive cable and wait
two minutes.

Driver’s side airbag

7 Remove the access panel below the
steering column and disconnect the electrical
connector leading up the column to the
driver’s airbag.

Passenger’s side airbag

8 Remove the glove box (see Chapter 11).
9  Disconnect the passenger’s side airbag
electrical connector.

Enabling the SRS system

10 After you've disabled the airbag and
performed the necessary service, reconnect
the electrical connector(s) to the airbag(s).
Reinstall the lower panel and the glove box.

11 Turn the ignition switch to the Off posi-
tion.

12 Reattach the positive battery cable first
and then the negative cable.

25 Wiring diagrams - general
information

Since it isn't possible to include all
wiring diagrams for every year and model
covered by this manual, the following dia-
grams 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 con-
dition. Make sure the battery is properly
charged and check the cable connections
(see Chapter 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.




12-15

Chapter 12 Chassis electrical system

wayshs Buibieyn

(03ddinD3 41) ) 8 |HoLYHINID
(TIngomn ————
TO8INOD THO)
[ N3LSAS
SIHOMOYIH <z |<
=Zls |5
ﬁw#wwﬂ:no: 5 £ E (40L0M 1¥V1S)
¥ 3L JINONIIMI n Ly NILSAS ONILHYLIS
=== [~ “
_ 1ndnil = o...u. | RS
| 3NioN3; TIA/LMM T3A/1HM * (a38/1HM 8O) | |
T34/ 1HM | |
o | | |
I |
| I
e o | !
\u_.x._.. ! (ma) ) !
| vor ) |
| 8 NNM TBISNA G |
— I
1HM/038 | |
I |
W3LSAS | |
wsu.u._zumw. Q3H/1HM | |
| |
1 I
| ]
| 1
I |
el e e | I
- A | |
| | | |
| worvaian I e i
| 398YHD | (038/1Hm 80) T3A/1HM | |
“ m “ | co._.m_mwzw |
HILSN1D | HOILYLIOX3 |
vannmsml - — = | | ~34d |
e |
(NuD 11 ¥o) | I
a2 e T T M S KT, 1
e XOB 35nd ® A3
ININLHYANOD INIONI
L ]
by
J/ma
b
(>18/M8 ¥o)
1HM/ 03y
[ ]
(8/ms ¥o
1HM/03¥ ¥O)
_.x._u\h:__s
e ey — . T P T ] =
| YOI

1H¥1IS HO NO NI 1OH

-

12

waysAs buipels

| 1ndm NoIISOd |

HOLOM
a_ozu..om
- S 5
NOILISDd TY03d ———— IIIE\. a8
LHVLS
8 L
ne =5 #o10m
: LNYLS =
¥ON a3u/>one T34 03y m
/e =
n il A¥aLLye s
s
a/NE T 13A/NE CET]
V138 LNININYAMNOD INIONI
IIIIIII A
AVI3E LIS |
1
“ | (e ¥o)
.| a3)Hne e
| {a3u/n8 ¥0)
| Ta/ne
ol
g ! a38/58
F “ 03s/ma
lllllll o
(a3u/>78 ®o)
130/08 o8
e, 3SNJ ¥ AVI3H
LNINLUYINDD
(A4 ¥0) Hnu_.}._m INION3
T3A/8 ===} 1
== .dl.lu2||_ | —e |
| me a |
I A S |
» ol 1 ¥ NI
'S Coed] ) sen] |
IicvshvaLl 4..u..ziL | 7
(a9 %0) | oo 8
T3A/08 H_H._uix.ﬁ | rand !
£ | 18IS |
—_———
un B /v _r IIIIIII .m
I_ 134/38
(/m)
V034 HOLMD |}
(L/¥) 1naNiy  13A/8
NOILISOd N/d
=
RELYA
YON
I T RaT, g |
i NO_ ooV |
| 1¥Y1S a301 o
| | /e
HOLIMS
woinall — — _ |
YN
,_.S,_x:,_m

o3s/me ~ o3s/me




12-16 Chapter 12 Chassis electrical system
HOT IN RUN HOT AT HOT AT
OR START ALL TIMES ALL TIMES
Tam L i > T T T TIENGINE
| & Fuse | I B/ALARM : | COMPARTMENT
| 10 IBCI:K | {,—5 ﬂ.:ﬁﬂu: Ig;u\r AND
1 10A | | 10A (204-BLU) | USE BOX
[l e, I I
] Lo 7 bl =g -
BLU/BLK RED/BLK WHT/RED
L ] L ]
BLU/BLK RED/BLK
_____ ~_~ I
insTRUMENT 55 |
cLUSTER ! watruncrion ! i
INDICATOR I |
————— - - WHI/RED ], , | |
] | I
COOLING FANS -RED/WHT g I | I
YEL/BLU SYSTEM & o i I
& 5 /8 (oR REO/BL) i | ' !
_________ YEL/BLU | HT I
| u::fo;:mml\ RED/BLK T T Bl |
: FUEL PUMP ntu\r: :‘u? o :_"_".‘m.ln_(:j I
| GROUND |} & —— g1 I FUEL PUMP |
| ! BLKAWHT o= onoy e e = Foie i &y el e ol | el I LA ST 1T SRS SR ke s e SRR ]
| COND FAN REL CNTRL 2Ty, FANS = PASSENGER COMPARTMENT
I | SYSTEM A Y BOX
| | BLK COMPARTMENT :- .: 2
| GROUND | e i RELAY AND| o ta R T
1 | FUSE BOX ° RED/WHT
| I (1996-97)
: RAD FAN REL cu'ml.:)ﬂ&bgfﬁ'g'"“ el BE I
| I L s . whi/een | 1~
: A/C RELAY CNTRL :’J&’é&nnmunus = : =l
| I SYSTEM e
| |
| I
| ENGINE CNTRL RELAY |)—BRK/RED —_BLK/RED
t ! ENGINE CONTROL RELAY
| cuounm)—?—L-K— o
| |
GRN/RED
NJ 1 CNTRL |}——SBN/RED 1
{ : REO/WHT
1 INJ 4 CNTRL |y MHILYEL WHT/YEL o
| IDLE ACTR cl.ossl)—-gka%g BLK/BLU |
| IGN COIL CNTRL |)_—_._; 5
| |y—YEL/BLU (O BRNZRED) (OB BRNZREDIYEL/OLU
REAR 02 SENSOR GND Sl o
| FRONT 02 sensor |)——BAUAYEL BLU/YEL
! iGN coiL cNTRL ! il BLU/YEL g
: IDLE ACTR "-"“":)—:‘E.;&E EHILE‘#;
i REAR 02 SENS HTG RED/WHT o
INJ 3 CNTRL |yl L WHT HT 1y
l | BLK/YEL BLK/YEL
| INJ 2 CNTRL| R I
{OR YEL) YEL/RED ,
| |
| MAF SENSOR cmuuu;ﬂ*m BLU/WHT |,
| cmunl)_—_bq‘.
| |
| FRONT 02 SENS HTG|)——aIELLGRN YEL/GRN g
| 17 SENSOR OUTPUT | )—SRY E‘;—u
: REAR 02 ssason::»—w 0 - El%&u
FRONT 02 SENSOR GHD )—Mﬂm MM|!
! AP SENSOR SiG | )——ORN/WHT (R LT GRN/BLK) (OR LT GRN/BLX) GRN/WHT g
| vewicLe speep input |)—YEL/WHT LYWL YEL/WHT o0 -
L
I CAN CLOSE VAL : L HHE 24
D
CMP SENSOR SiGNAL | )——BLUZRE
I I | YEL/WHT ___ INSTRUMENT
| I WHT CLUSTER
| | i = S1STEM
| ENG SPEED OUTPUT | ) °
| PCV cumq)—&fﬁm"
| CRANKSHAFT POS SENS | oo
| CRANKSHAFT POS mﬂ)—lﬁﬂaﬂ‘_ . o
I ] el s NCA 4 -F-y
: ' r:: R 1]
: BATTERY \rnum:)-——w Q g
e e e i) ]
ENGINE TROL MODULE (ECM) g i ; 2 ] i
2
=2 - o =
=1 1 51 & ® &
(=]
7 ol g 3 4 2
o] O
PURGE
: CAMSHAFT POSITION  CONTROL VALVE
P
Aoy (CMP) SENSOR
POSITION CANISTER
(CKP) SENSOR CLOSE VALVE

Engine control system - 1999 and earlier models (1 of 3)




Chapter 12 Chassis electrical system

12-17

INJE!

EYORS IDLE SPEED

I

2
£

CONTROL
IACTUATOR
PLUGS

spapk I ‘

I
-

{
1

GRN/RED
RED/WHT

BLX /YEL

RED,/WHT

i
*
{
1

f Wfﬂ Ta

coiL

v

N

SPARK
PLUGS

v

RED/WHT
WHT/YEL
RED/WHT
BLK/BLU |

()
WHT/BLK |

RED/WHT
BLU /WHT

BRN/RED . NCA

1 GRN/RED
2 RED/WHT

REO/WHT
N

RED/WHT
RED/WHT

3 WHT/YEL

4 BLK/BLU

5 BRN/RED

NCA

BLU/YEL

g YEL/BLU (OR BRN/RED)

7 BLU/YEL

g BLU/YEL

9 WHT/BLK

10 BED [WHT

11 BLU/WHT

13 BLE/YEL
13 YEL/RED

14 BLU/WHT

15 YEL/GRN

16 SEY

BLK/WHT . NCA

17 RED/WHT

18 BRN/RED (OR YEL/BLU)

I,GRH‘!&Y SBR LT GRN/BLK)

20 YEL/WHT

21 WHT

@

BLK

BLK

I

i
—

:

GRN/WHT (OR LT GRN/BLK)
RED/WHT (OR GRN/YEL)

BLU/WHT
RED/WHT

A

+ YEL/RED

L,

*
Ly
3
F
3
X

FUEL PUMP
CHECK
CONNECTOR

|a nr:a:’ YEL/BLU (OR BRAN/RED)! |

REAR HEATED

MASS AIR FLOW
OXYGEN SENSOR

(MAF) SENSOR

BRN/RED (OR YEL/BLU)

3 BLU/YEL

YEL/RED
YEL/H

e
2
A
¥

%
‘J%

FRONT HEATED

OXYGEN SENSOR

Engine control system - 1999 and earlier models (2 of 3)

12




12-18

Chapter 12 Chassis electrical system

g =T T IGNITION KNOCK
| SWITCH SENSOR
F |
fusc  IFUSE BOX |
e | g g 3
z =1
gl ¢ 3
=)
E
Rt
| 1
£ f=—atcA
L ]
]|
8
PR SR
8LK/RED (sw;wm\[ aumuﬂ__._<l ‘:
.MHI—.I YEL/WHT E:I |
BLK/RED WHT EI |
® : :
BLK/RED | BLU/WHT | i
= | |
BLK/RED ral.ufwa'r 1 I
— e |
4 ¥ | 202 GRN/YEL a |
_________ o
WHT/BLK | TRANSAXLE CONTROL MODULE (TCM)
WHT /BLK WHT nucT
(OR cnuAm)
M/T A/T -—-——mm—(ruu. REQUEST LINE _;
SUL/EED (] KNOCK SENS SIG |
"’-‘M. START/ON INPUT |
WHT /BLK
(oR sm/cmn WHIZBUK sy suppLy |
it} | |
1998-99 —Mﬁﬁﬂﬂ__...q TORQUE REDUCTION SIG |
TEL/BLK (| REPROGRAMMING LINE |
YEL | |
Feibk OR BLX/GRM) (1 afc switcH on npur |
TIONING C-W-—-(: A/C THEMO AND PRESS :
SYSTEM | |
| |
| BLK/WHT z 1 1
2 $8L | |
YEL/WHT | |
3 Wt . m—-—(, SENSOR GROUND |
| — \ |
SRMZBLU () 1p sensOR sic |
| |
| |
—QBG (| FUEL TNK PRES SENS SIG |
—SBN (| |AT SENSOR INPUT I
| |
| I
II.IS?LL_((__..BLL_(: SW FOR CHARACTER MAP :
| |
A
g 48 | |
5 “EnL3ED :l ENG COOL TEMP IN :
= - BB (| ACCELERATION SENS |
| DRIVE POSITION SWITCH |
Ffﬂmﬂ_(l DIAGNOSIS I
- * ] —“L(l DIAGNOSIS 1
-3
=g = e o o ———— ——— )
= i ‘; ENGINE CONTROL MODULE (ECM
3 ol
BLK/YEL
° ALK é‘lgi
-
Lt
z| ®
]
2 °
)
‘%I 3l 3 g g ;\- g dg 3
2 = 4 S S
e L ERER.E 5
~ A~ - ; 5 E
L&) =7 = ér 2 EJ
THROTTLE FUEL _TANK INTAKE AIR  ENGINE COOLANT ACCELERATION
POSITION SENSOR PRESSURE SENSOR TEMPERATURE  TEMPERATURE NSOR DATA. LINK
SENSOR (ECT) SENSOR CONNECTOR

Engine control system - 1999 and earlier models (3 of 3)




Chapter 12 Chassis electrical system

12-19

HOT IN RUN HOT AT HOT AT
OR START ALL TIMES ALL TIMES
o — T1DASH e = — — — TLENGINE
| & Fuse |FUSE BOX | B/ALARM | COMPARTMENT
JiZan Ty | FUSE [USIBLE  |REWAY &
10A 10A FUSE BOX BLK_ _ BLK NCA
L I | (20A-BLU) | 'lh R
- I |
e e e e e o e
BLU/BLK RED/BLK WHT/RED YEL/RED o NCA_|
° ® FUEL PUMP MOTOR
BLu/BLk RED/BLK FUEL PUMP YEL/RED
CHECK )-——"—_/o
L
= - ~ CONNECTOR
INSYRUHENTI |
CLUSTER ! MALFUNCTION P m———— =
| ICAT I RED/WHT . YEL/RED
_mn CATOR + LR I
il
I |
GRY JWHT ol WHI/RED | | I
I | |
COOLING FANS = ."EEY/ WHT | | I
SYSTEM RED/WH > ,} RED/WHT :‘_,,th I|
| _WHT/YEL |
o ] it I
g FUEL PUMP |
£ B el ELAY. )
= PASSENGER COMPARTMENT
i A RELAY BOX
=
: 5
o
2 RED/WHT
N
RED
n§§7t
————————— v 1
Ir ML rNDIcaTDR-: Gn:n iz ° i{h’r’.
; MEMORY POWER | }——rtl/ T : —
| FUEL PUMP RELAY | S s
| GROUND | y————0 —— gji —(l-""hl
I I
| ENGINE CNTRL R[ur|)—§g-n‘-;{—:t’; GRY/BLK
| BATTERY VOLTAGE |} ENGINE CONTROL RELAY
GRN COOLING
| RAD FAN REL CNTRL |)——rrme——— g5
| coND FAN REL CNTRLI SYSTEM GRN
I INd 1 CNTRLI S
i | mopu s
| N4 4 oLl L gt
! IDLE ACTR ctose! G:: LK 4
: 16n colL cnTaL !y =5 e
| REAR 02 SENSOR GND > “—H’;-l!
I FRONT 02 SENSOR o ]
| IGN COIL CNTRL | J———treee WHIZBLK
| 10LE ACTR OPEN ) nEu{H _%s
N T — 10
i REAR 02 SENS HTG))——Crmers LU/WHT ||
| INJ 3 CNTRL | pmm—es
I INJ 2 CNTRL| D/ HE oK L
YEL/RED
1 1 13
| MAF SENSOR GROUND|)- . 88N 1
| PCV CNTRL
I CAN CLOSE VALVE!) RED/ Btk
RG/BLK
I FRONT 02 SEns WiG! " - 9—?15
‘T 7P sensor outpur ) F-E e B |
REAR 02 SENSOR B 47
! fRonT 02 SENSOR GND GRN 5
| MAF SENSOR SIG | Lol ENK. 19
b
: VEHICLE SPEED INPUT ) YEL/BLK _ YEL/WHT = \fn;.;wmm — YEL/WHT o,
| CRANKSHAFT PoS s:ns|)—“§— et
|  CMP SENSOR SIGNAL | TR e
INSTRUMENT
| A/C RELAY CNTRL| ‘CONDITIONING WHT CLUSTER
| | i SYSTEM o SYSTEM WHT
| ENG SPEED OUTPUT |} T ° 2
| CRANKSHAFT POS SENS|)
| snauunl)-——;lfnﬁ——qr fo ] ptica F2ECy
| GROUN'Dl)--—‘ErK—-—\ -+ I |
| GROUND | pe————"q|- T o i
b o e J S
ENGINE CONTROL MODULE (ECM) z 3
=
—
) - » o a
3|Ele o = 3 212 g H
A~ g e A A al g
s[5l ; EIEI s
ZI|E|Z _‘, g % o~ J\
CRANKSHAFT CANISTER CANISTER PURGE
POSITION CLOSE VALVE CAMSHAFT POSITION  CONTROL VALVE
(CKP) SENSOR (CMP) SENSOR

Engine control system - 2000 models

(1 0f 3)

12




12-20 Chapter 12 Chassis electrical system
IGNITION COIL
INJECTORS _ JIDLE SPEED
# A 3 :gr”n}.:\%n [ conoenser
= = e = spark €T = > seark
mlE e m TR Hiami::
= = [ o = ¥ = ) »
|l & = 3 - 5| £ SRl
el 3 ES a
|
&
z =
L] @ =
g L e e B
g L: :il-!‘-"—‘--“—“l:‘:!l :
[ ]
ot 3 3
+ k3
{/GRIC]
2 RED/WHT
3 PHK/WHT
4 BRN/BLK
5 GRN | BEN
& RED GRY ,
7 nt YEL/WHT
il WHT
g WHI/BLK
10:2ED
11 BLUZWHT
12 BRN/WHT
YEL/RED . PNK/WHT
:3#(-&
15 ORG/BLK
16 SRL
17 BLK
18 28N
Iﬂpﬂ
20 TEL/WHT
21 WHL
! i
3 & 8 £
| | | I
Ef-paBl o Az " & &
.i_
E
E F;
1 = olx 5 o x‘é‘" !i
H g|Z|3 =l 8 .31;1
|| £ g g AR A
ey gadq EEE
3
|
4+
MASS AIRFLOW REAR HEATED FRONT HEATED
(MAF) SENSOR OXYGEN SENSOR OXYGEN SENSOR

Engiﬁa control system - 2000 models (2 of 3)




- I Chapter 12 Chassis electrical system 12-21

HOT AT ALL TIMES

fF=n = T T IGNITION |KNOCK
! | SWITCH SENSOR
=1 DASH I |
FUSE | FUSE BOX . sTART | 3 3 3
| Ol | zl 2| =
= S
i NCA T
- =
. il 5§ 2
| |
k4
BLK/WHT ==
. | |
g g — ]~ 13
a
| 1
S =1
BLK/RED | |
I I
! YELAWHT ) :
- I I
BLK/RED | BLU/WHT | |
I I
R e 1
il e " :
it
BLK/RED | BLU/WHT B Re s e =}
1 / 1 5 L TRANSAXLE CONTROL WODULE (TCM)
BLK/RED rnLuNH‘r
] DIODE
¥ ¥ |Z02
xz
WHT/BLK | &
| WHT /BLK wm/au:T
Sy
| M At FE=s = =
L GEN/YELce ORE o Lo peodiest UNE |
WHT/BLK AR —..-—Em_(: TORQUE REDUCTION SIG :
® L ilﬁﬂll:l.'{_(l START/ON INPUT I
z w—(, 5V SUPPLY i
8 | i
AR SBUAMHL (1, /e switcH o NPUT
- coNDi- Tpuc/wnr | !
| 2 GRY TIONING | A/C THEMO AND PRESS |
| 3 Yeuzwr 3 SYSTEM : 1
WHT
| o GBE () knock sens sic I
LLGRN (] vp sensoR sic I
° BLK ol | |
I I
SEL \: FUEL TNK PRES SENS SIG :
Pﬂ_.(i I
SENSOR GROUND
i Iz IE&L«.ELHM_(: SW FOR CHARACTER MAP :
= e & AT I 1
; o w—(l IAT SENSOR INPUT |
| |
| o YEL/BLK () NG COOL TEMP IN |
—MHIZBUC (| DRIVE POSITION SWITCH |
—BRN/BLK (| ACCELERATION SENS I
I —M—(' REPROGRAMMING LINE |
—EHEQMHL (1 pichosis 1
L4 * (BB (| piGNOSIS 1
* | S Dt 7 =4
& ENGINE CONTROL MODULE (ECM)
= |2
g |5 g
- l . o — iRk 3(3
z ||
[
T d
i z
=z A
L] . 5
=
= x x =1 [
g 2 L El 5 | 3| 2 3| |8
i S g S5 3 # O H 2 R EEE
5 g [ 3 3 o o o = E !l nl 11
- o~ Pt -~ *
. | g | %_ | I | l DATA un; ) F
% ’ CONNECTOR (DLC 12
THROTTLE FUEL_TANK INTAKE AIR ENGINE_COOLANT ACCELERATION
POSITION SENSOR PRESSURE SENSOR TEMPERATURE TEMPERATURE SENSOR
SENSOR (ECT) SENSOR

Engine control system - 2000 models (3 of 3)

D i S e i R e




1
12-22 Chapter 12 Chassis electrical system
HOT IN ON
T = 1DASH
j :“’5‘ |FUSE BeX
| %10a |
i
WHT/GRN
L]
WHT/GRN
e O L T o et R e ey [ e
|
i FUSIBLE
| LINK F
| 30A
| NIPNK)  Rep/veL
I
|
RED/YEL
: (oR n:wéu()
I
|
1 HEADLIGHT
[ e RELAY
I = e d
! RIGHT
| HEADLAMP 4 HEADLAMP £3
| FUSE FUSE
i 104 10A
|
I
I
e ) L T L) o U S it~ 1] D e e Al kS et i 5 SR e ]
RED, RED/ BLU, BLK Reo | BLU/ | wHT/ GRN GRN ol
\ré 8L u{ BLK | GRN WHT &l
* STARTING/ S
BLU/ CHARGING INTERIOR
BLK SYSTEM LIGHTS =
s SYSTEM
wa 2
L —— i
L WHT/YEL r _}
oR wmﬁco!r‘
RED RED, RED =ity
gré BL{} BLﬁ mg/ GENERATOR
L
3 LEFT T RIGHT A= =T THNSTAU- GRN
HEAD~ HEAD- | HIGH | MENT
F LAMP T OLAME BEAM | CLUSTER DIODE DIODE
f | INDICATOR | + 204 ¥ 105
RED RED RED,
(oR BLU)|  (OR BLU) WHT Le_————
[} RED
RED|  (oR RED/
“RED s (OR RED/BLK) Bi)
(OR BLU) L
RED/WHT - . - — T
1\ RED (OR BLU) e RED
Rﬁ?. ?gﬁ/\m‘; 3)
OR R RED — el
a D) \_.."&y BLIG/VEL 3 e o FED, INSTRUMENT
A ] L 'l]H (OR WHT/RED) CLUSTER
NCA] nea PARKING 8 \N]
RESIsTOR BRARE g
AV A el ; I
J INSTRUMENT p e
S NCA CLUSTER
“ SYSTEM
ik 8
DRL CONTROL MODULE
RED RED/WHT BLK BLU/BLK RED L
= -~ = - P
NCA [ NCA NCA NCA WAl s
b T S B e 1
| DIMMER/ UGHT |
Low PASSING PARK SWITCH
: . FLASH | [HWH SWITCH . l oFF HEAD :
P Fr e e s e e e e s I e e e T e e et o e |
1 I
I : |
(= B e e A e S e e = oL e e o S Rt T e L e e Jd
N NCA Ll_ MULTI=
= ¥ FUNCTION
SWITCH
BLU/BLK BLK
L )
BLU/BLK BLK
% *

Headlight system - models with Daytime Running Lights




12-23

Chapter 12 Chassis electrical system

12

waysis by 6oy syBr Guluuny swnfeq noyum sjepolu - welsAs 1ybipesy
: k2 ¥
- L & _
ne e
_Sm _x._m mﬁm - 3
- . 8 »8 ‘_/xﬁ
HOLIMS \_,
HOLIMS \—x._m \_,x._w NOLLINN4 2
NOILINN - -1 YON ['van
l_m_._ll ||||| 10h |||||||||||||||||||||||| d_wzl e _.l |||||||||||||||||||||||||||||||||||||||| l._
r 1 | . !
I | | |
| | | HOLIMS |
| i ! G I TR
-
i A i wont §& wovu | 1 Luaums| O [rava 44 iy | HOH :o.__:mﬂm I
| aums Aevd HOLIMS nol | 1 1HeR e LEL] |
I 1Hon EELLI I S = | |1 MRSl — SR 3 T AR A i, I e S T e | Jd
P b 25 I_. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII J VN YON Von [voN
VON ¥YON =3
MILSAS b
SIHON HOINILINI ,_‘ e/me aa/ma | LM/03d o3
Sl e 034 18
SR el 'S vsno ) vsnoxa e ¥
a3y LHM 1HM
/N4 | /N8O Hnuw
502 (03w
30010 ﬁ
a3y 1Hm/034
140 W S HOLIMS ) .
oM 1HON903 cigehind
1NOY4
=3 L ]
Hh:..s\__.:,_- NHO/LHM
\lll\,\rlj
1HM/ 034 vm.m._
»1e/a3y ¥
ExsmAn _._Eum Euum
| | 1M | H0 H0) | LHm
HOLYIIONI
| i | /a3y me ma | /a3y
uﬁ.ﬁau“! HOIH Lm e anv A
* & I ININNMISNIL. -0vEH(E 9 -aviH(e g
\ﬁx._._ Px._u un_mou_m = LHOY P,:\b L @
o 034
2 1HM/ 03y 8 A
T 134 _ vm
1HIM904 149904 03 GEL)
INOYS hﬂu onﬁ_@ R °
JULTIT] wl S L Ny (134/a38 ¥o)
vsn [ ¥sn xa n1a/o3y
Hi LHM/n8
me
(038
0 LHM .
1HM /m8 LHM/MB /) rone
/a3 L
-,
m_.wwv qﬂm »a/nma ma/a3y 134/03
e e TR S —— S 1
e e I o | T |
1 vs1 [ ! ! adho vou voi _
| asnd | I T Isn4 3504 I
| 204 I | dnY1 OY3H dAYT OV3H I
| LNOY X0E3SAYE ol s e LHOW un I
I ® A3 AYI3H
| | ANIMINYdROD | LHOMOY3H !
| Mg | ] Ty R T e SR !
_ ] WE B \Ill|r]|°hﬂ’ _ zw_u\kxl J _
I IHOITIYL ¥E | ° | |
| /Nu9 | NHE/TANA S s |
I ma | R ! Yo£ |
vo1 |/034 [
xo8 3sns ! e 3504 _ ! voi ) | | Jaisns :
® Ay | ANl avaH _ xos 3sn4| 9 INE | !
ANINLNYAROD | Prifn | wsval _ __ ) LR ol = O ST AL 0 N e |
o e N I R PR E LT R S e L o i e R maia NO NI IOH SIMIL TIV LY 10H
SAMIL TIV 1Y LOH NO SLHONOVIH/M 1OH

e —— - e — -



Chapter 12 Chassis electrical system

12-24

nl( ¥ : 2
N (] @
1 5
L ] L ] L ]
4V
e ———— =1 NOILYNIBNOD m m
UY3Y IHOW
— _ ﬂ —l |||||||||| ——— l—
I - I I I
| vowvoiom HOLYDIGNI : e ! _ (ae)
NNL THOW NEAL 1431 i
wasmo ! I il I n/@ WL | __dnn
INIEN L S o N e i e HI d RS — — 4 3sH30N
g e — z z
(1] 0 )
» = »
2 2 z e
= z S Eh i) 6
Y = =
s & = NE9 ¥0) |ow |o o
e = = S /N9 |22 |2 2 “m 2
g T 233 3
3 2 13A/NE9 Eq - 5L |5
(] = =
b o | ﬂ
L) [ L] (-]
WD 0
N\ b ° . L] :uo._u.....mmml.ﬂ °
a 3 ™~ Jnuo/a3u | wio/03 e [2 N
..wm YION by ;| L] n _“ m
P g @ o R [ e |5 31545 % >R
i "
= % Nanivanc b 138 al opbdL von 41 ° > S1HON ® o
Houms T 3 HOLIMS 1 1 YNOIS IYNOIS AHA HOIHILNI = o
NOLLONN4 z el I R ] HOLMS | zo | =¥ | NEL NnL von | /nws a
Mo |8 g i ! LT /3uvd /2evd '
LA L L = _zuxﬁ 1 | dil %ove v | INO#3 INOYJ 2 £
| | | | ._.3.. SSMVHLL 1| e (ZfFLm : 2 £
1 R~ 23 & ! ! A ._. ._\m m.
| | | | 2] * 1= ¥0Z 30010 S0Z 30010
Toiwe iHow [ 147 | i i (a0 80) | 218/ 11 (a0 ¥0)| Fi g 2 . e = wyo  |iHm/o3y )
| NenL | | s | v e X I3 z B 1 g8 g
AL ] [ WO i | | n /¥ CA ] g _ a3y =
nusis (S | ! 3 s 5 -5
sohaIN & j _ N m om T
] " “ TINGON Tingon! | LED ]
R, G i A ! Sav | xia/ui 1 _0uN00 WOl — J b=
2 (a3u/; ) = (038/ ) “_w._h_»_w.wm L 03u/N4o 1HM/NED 1Hm/nue | a9 ]
038/%78 ¥O) Nu| o3 R B0 MO BN T = e = e s s e IIIIWIII IIIIIIII m
2 a mﬁnuu\x._m ¥0) NE@ 2 ._w.._ a Soarins _ﬂ ;“
M S 15 b % I (s |
- L]
i H Nyg o | -1661 |
AT (o3u/n18 ¥0) wuo | o u by ><..__wn |
m | I
| |
NOALYNIITIE: | ] o | b (e N S R .w_— J_ [P s il ~ IHW/NED  LHW/NHD 1
NO 440 NO 440 NO 140 HOLIMS 1 amyTive dWYTIIVL I
@ _ I lann | HowW un ..w_n |
L] Jdo1s | M :
HOLIMS H ] | ane !
QHYZYH 4 > i e 1 i
One/11m ¥0) Tnye /a3y | T 1
= | 1im/038 | |
- i T T T e T | Ty U ot By o e S s R R i W | P Y |
z AVI3Y
=, (8/1Hm ¥0) e dNYTTIVL
3 NH9 1HM/a38 me/a3u _ ¥ n
A RS T Bt LA
| I ! TIn/a34 !
1
N3L5AS I o Yol ¥si ! _ Qqnm \m.»u._ “
SLHON I v 3sn4 6 3sn4 £ 3504 ! %08 3snJ 4 NN
HGHELNI x08 3sndl I W RETH TaiSNd |
HV0e e e e e e e e e = INIMLEYdN0D! |
S3MIL TIY 1V LOH LNYIS HO S3MIL TV LY 1OH BN e e e e e e e e e e Jd
e SIMIL TIV 1Y 10H




12-25

Chapter 12 Chassis electrical system

i
w,
S
5
L]
&
dnv1
\— NOILYNIENO2
R R ST |
I 1
I |
" HOLYOIINI HOLYDIONI "
| NanL LHow N¥NL 1477 i
¥ILSND
INIWRBISMIL _ ,,H\l lllllllllll J_J L a2
= Yo ©
. ; E Pes i
= = o
z = L] N& =7 =]
3 W i a (Nd Sl R EECE —_——
F - (imd ¥0) |7 3 3 3
n 1HM LHM
LTI /Ny N9
FGE] i Ll 3
../ ™ T :n_ o
T TanE + 2 X0 =
[ ] ” (2] s
m m N Fz._e\nuu \_lz__u\nu_._ e |2 = e
IS = YoN w8 ° = 2 A
g € YON Fe s ey £ =] =]
i - X08 Avi3y dnn anvi e plsis
. = ANIMLEYANOD 1 1 al YON ° b siHon °
HILIMS . NDIS TYNOIS THM
T S e o - SRR HOLMS :oc:w_ ® y! NEnL NHNL YN /nug ORI m
el g T s i 1H9M Sonv! Zoe e | /uvd /v
Fe———t————— —=5 | A | dn ¥Ive TR S B M INOH 1NOY¥S
HIHSVL4 T 2
_ . I _ | vow ~SNvALL L g | 1O JF |§ Lm 2
| —|a =l |1 ) | I YIN m z
| o | L I | | ¥ o > ¥0Z 30010 502 30010
1 HOLIMS, | 1 | (auo cEHS._\ AN (A49 40) | 71rim 2 2 2 Nug  |1rm/03y
| NanL | | il | = - > |3 m z - A
(AT T 5 T Tl i P ) | | iun vy v mn IS > a3 o
I | <
il | _ _ ? i [
L | I o wa
o= | | /i o/m
4 | | (034/M8 ¥0) 3yngon ningonl | o3y
e e = - s8y W18/ 1HM Y 4 J0uwN0d wal. —
“IIN0ON 038/Nyo 034/NK9
a LHM/ Ns9 AHM/NYD | NED
E] (a3u/8) nue |2 a3y/me ¥o) 1MNeD | 0 e e e T Rae L PNE LR el
m m m {a3u/38 wo0) Nue H ._.M.xu iR is0) I5INED uu .ﬂ
z 3 [2 3 [ (oglg T _
r e Nug ) 1 i -£661) e |
A AN (o38/m8 o) Nuo | o — >¢..“._w_"_.. |
3 ! 1
= | \||,_ HIRS | _
HOLLYNIANTH f IIIIIIIIIII =iy | umﬁ“ umo:“_ L% LHM/NED  LHM/NHD |
=] NO 440 NO 440 NO 430 ! lwopms | dmwvmiive dAVTIIVL § I
@ _ I (e | THOM L7 40 |
| L[ Jdois | /M |
HOLIMS 3
aivzvHl_% L £ " m._:ms _
Ona/iim ¥0) [me/a3s I 3 = :
5 1Hm/a3y | ‘ |
o B e | i, e L
E 1 | AVI3Y /M lllll I
S (>18/1Hm ¥0) @
2 N4O o Ui 1 dmyTiivL |
i (i = “ 17 !
| | I
v . 13A/03y
P3LSAS I wou Yoi ¥l I ! c_u% e I
S1HIN I 3503 6 35n4 £ 3snd | xo8 3sn4! I
HOIILNI xo8 3snil | | 4 NN 1
HSYO L - hzu:n_qﬂﬂ._mw_ o {
S3INL TV LY LOH L.w.w_m _.._co_.. SANIL TI¥ 1V 10H WML e e e e e e e 4

S3IML TV L¥ LOH

Exterior lighting system - station wagon models




12-26

Chapter 12 Chassis electrical system

HOT AT ALL TIMES

T == — TIDASH FUSE BOX
| |
| 3rFusg 2 |
| §15A |
If |
B ke ]
RED/WHT
T
RED/WHT
(OR GRN)
£ EFT FRONT
DOOR LOCK
3+ IACTUATOR
RELAY
LOCKING
LocK/ CIRCUIT
UNLOCK INPUT
RELAY
Lock/
UNLOCK INPUT LocK/
— UNLOCK INPUT
o
u
u'taix____d_ e KEY-OR
____________ | [ = DOOR
LOCK
N KNOB
b b e
¥ ~ -
BLU/YEL BLU/WHT
(OR BLU) (OR BLU/YEL BLKX
OR PNK/WHT)
L]
= = B
b BLK
BLU/YEL BLU/YEL
(OR 'BLU) (oR BLU)
'
(OR PNK/WHT) (OR BLU)
> BLU/YEL (BLULYEL o
M
4 LOCK
umr |
SWITCH | | unLock
¥ |
|
(OR PMK/WHT)
BLU BLU
_@)}__;)_))__
TAILGATE LOCK ACTUATOR
1999-00
I\F EQUIPPED) .
BLU/YEL BLU/YEL BLY BLU/YEL BLY,
(or 'au) (OR BLU) YEL (OR BLY) \‘i
- - = -
BLU/WHT BLY, BLU/YEL BLU/WHT BLU/WHT BLU/WHT
(OR BLU/YEL) vé (OR BLU) (OR BLU/YEL) (OR BLU/YEL) (OR BLU/YEL)
o~ ~ ~ o~ A~
R
(I.JI.IIT SWITCH
SHOWN WITH
DOOR LOCKED) LOCK UNLOCK LOCK UNLOCK LOCK
M —_—— e — e ——— — e —— _———— =
LiMIT LIMIT LMt
SWITCH SWITCH SWITCH
M 0 =1 SRS l "

LEFT REAR DOOR
LOCK ACTUATOR

RIGHT REAR DOOR
LOCK ACTUATOR

Power door lock system

RIGHT FRONT DOOR
LOCK ACTUATOR




Chapter 12 Chassis electrical system 12-27

HOT IN ON HOT AT ALL Tluts
T — —-1DASH FUSE BOX — == —]ENGINE COMPARTMENT
| | Iﬂtu'r & FUSE BOX
Gl s FUSIBLE |
| ®10a | LNk C
] [ 304 |
WHT, =
GR
. BLu/ﬂen}
1 L ]
WHT/
GRN BLU/RED
e — — — — —PASSENGER
f_ A —:coumtmsnr
Power  IRELAY BOX
| winDow |
Ml - — — ———= RELAY |
I A I
I E 2 |
INTERIOR
! LIGHTS =] T Say™., - iy O Ly Sl BE. ey
SYSTEM YEL/
BLE RED
. T
GRN /BLK
(o &any B oRe
WHT) oR v{:?.'}nmj
+
T POWER WINDOW
NCA NCA MAIN SWITCH
LEFT FRONT RIGHT FRONT LEFT REAR Lock RIGHT REAR
WINDOW SWITCH WINDOW SWITCH WINDOW SWITCH SWITCH WINDOW SWITCH
EXPRESS EXPRESS
DOWN _DOwN
OFF OFF OFF OFF OFF OFF OFF OFF
up DOWN DOWN up | Down ur | opown uP | Down
1u.u"'© L ] & e e 1 1 L.__’ up DOWNIT] ————2 Fy;p Dowh [ S e
UN- * Lock
'|" Lock
CONTROL
UNIT 1
|
NCA NCA NCA NCA NCA NCA NCA NCA NCA NCA
4 L d 4 4 & . L L
i BLU/WHT LT g|_ PNK RED/ RED/WHT GRN/
BRN WHT
BLK (OR "BLU) (oR BRI (OR GRN/BLU) (OR GRN) BLK|  (OR BRN) (o w:% BLK
A A or m%cn 1
el Tt T ¥ 4 e
e/ o] meoswnr
4 (D GRN/
M i -
o L
BLK LEFT FRONT (OR WHT)
WINDOW MOTOR
| ®
a RED/
wHT | RED/
WHT
INTERIOR I INTERIOR INTERIOR
LIGHTS BLK/ LIGHTS i A
SYSTEM WHT SYSTEM . SYSTEM
OR
RED/ N‘:: neo/ A
WHT Pl
GRN/BLK il o {oR GRN/ | ( w} RED EDL: GRN/ WHT | RED/ R%?-{
OR BRN | ReD)| e OR GRN,
(oR cnn/‘m} oR v&um.u) | GEN/ELD) WHT YEL) A o/ wht | (OR YEL/| "yt [(OR GRN/
BLK) GRN) LK)
A A - A 2 5 24 ; X
o a3 £ 3 3 e -~ -~
OFF OFF OFF OFF OFF pown | OFF
up | pown up | Down up
oown™"} * =~ Fie % DowNT} = I~ DowN ] ————s s,
ILLUM u.|.uu @IU..UH
I I - I - h 4
= s e £ ¥ Y RIGHT
! LEFT
FRONT REAR REAR
DOW
BLK BLU /WHT BRN | WINDOW GRN| M BLK YEL GRN | swiTCH
(oR"BLY) SWITCH (orR suu{ (or BRN)| SWITCH (o8 BLU/ (OR BRN)
WHT)
INTERIOR = - mr:uma = = INTERIOR |. -3
LIGHTS LIGHTS r
SYSTEM NCA NCA Serru NGA NCA SYSTEM NCA HEA
o
— @ L 1O 12
RIGHT FRONT LEFT REAR RIGHT REAR
WINDOW MOTOR WINDOW MOTOR WINDOW MOTOR

Power window system

D s i i i i e s i e o




Chapter 12 Chassis electrical system

12-28

JO0JUNS JNOYNM S[epoul - waysAs b Asenunog

&
HILIMS HOOO _ _ _ _
HY3Y LHOWM HILIMS HOLIMS

S (a3sn uv3y K\II&\ frocsy \rr
=" on T 10N 1 i JrEy] - o
|
f YON
o3 03
at/.. /38 /e
(o3sn Cou
/e
HOLMS 4000 408)
INONS LHOWN ¥3LSMND
f/& (otan ANIANYULSNI
| ) YoN > ion)
|
L L]
i el 7
© o3u/Hne
c_.uinu_l\rrn_
ouion! |
.“ o
1 mw_m_w HEYTY ¥ um_._;"n L_
e DINDHLIIIL.
dnvl HILIMS
HNNHL ILYOTIVL
RIZED dyon =
N
MILSAS @
LHM
¥3LSN1 “a 2
/M INnNISNI 23 = #
¥ 44 lu™, o | e
i 2PC = = °
~B32 5 |ne
SFT B e
= _5_. ‘_,x._.-
- e r1
3 .
440 | NO
. 5
(LHm/me 8q
034/NY8 HO) C)
134/me “
13 dnvl SdMv1
NOOY AL
EIR
° (034/734 H0) (N9 11 ¥0)
T3A/ME \F we/03y xe/om
J34/me 10 .u.,.c
) [ ]
ﬂv dnvi
LAY NOOY
NNYL L 39v29M
RETVLE!] ._‘E_x_____nux
NYO3S 5 NODYM (03m/134 ¥0)
(/i ) iR
3A/03Y HO,
1HM/ 034
3
ne/a3y
[t 7
| voil |
3sn4
%08 3snd ® avizy! muviv/ab |
ANINIEYAMOD INIONIL — — — ] i

SINIL 1Y 1Y 10H

JO0JUNS YHIM SjapoL

HJLIMS HOOO
Hv3Y LHOW

(a3sn
"N = Lony

- wayshs by Asepnon

HILIMS h —

HILIMS

#0000 _— 4000
HY3N LINOH4
N L3

I
x08 35n4 ® Aviaul _._E__i\m\ﬂ |
ININLHYANOD INIONIL — —

asnd

J
S3MIL TV 1Y 1OH

Y = ¥
L vou  |a3y a3
/48 /38 i
(a3sn
V!
HOLIMS ¥00Q 10w)
INONS LHOIY ¥ILSN0
.J/.__ ; ANINNBISHI
) » (a3sn
I voN 1O rJ
| 038/38
) =l L]
s g
a3u/ e =
M
A
Qo
t T
(navia)- =
HOLIMS - $neon, |
MY HOLIMS 5 101800 |
SNNNL 3L¥OIVL mviy 7 3nul |
._w_uz %«uz m DINOMLOTIL _ |
) HILSAS 3
431510 z
INIRNYLSNI S
A A 2
2 |(aa/me #o @
(=4
(ua/ms wol |3 wuu\.nuu 40) %
034/nue o) |7 ]
LHM/N8 L izt =
o T w
3 ¥ |
15 ne
s 2 A
2 I 2 &
z |- z b1
L i
b @ YON YIN
13A/me m
B m F r . ]
1 TaA/me |
31 dvn AS3LHN0D d¥n
13a/me 30 N ﬂnv
A SdnvY1 .
I05H0D
e OYIHY3A0 S
dnvl WOOH A
ANNEL 39v99M
A8/ N8
(134/038 ¥O) !
T34/038 AHM/03Y
NYQ3S i NODVM (a3u/734 ¥0)
ae/ o3y
(13a/038 o)
1HM/ 034
L ]
ne/o3y
et e T it |
| YoL




Chapter 12 Chassis electrical system ' 12-29

HOT_AT ALL TIMES

[ e o e R N e e e e T e T e oy e e e s =] ENGINE
| FUSIBLE | COMPARTMENT
i UNK F | RELAY & FUSE
] o c
i Rep/YeEL| (PNK) I :
RED/YEL
: /4 (W/ DRL) (w/0 DRL) |
e e
| TAILLIGHT LEFT TAL _GRN/WHT GRN/WHT :
| IC0E SN [
| i 7 R—T0RL |
i "ak H i i
| BLK I
I =
| (w/o oru) ! (wy o) :
S GRN |
| RED| RED/WHT _— 1
L el L0 GRN/WHT _I
REDY. HED/WHT GRN GRN/WHT | GRN/WHT (OR GRN/WHT)

GRN/WHT _ . GRN/BLX :F ]
DIODE DIODE § oo
4|08 E| 704 | @ | SWITCH
f | I
BLK :I Yt
RED RED RED Sl

e e 1 SRN/WHT [~ ™ ] RiGHT
7}

I WiNDow
RED L l @ | SWITCH
RED |
LK

—————— I
:-I__.___,__I-} GRN/WHT BLK 8 (If ] Jl
Iy il ey e e 1 INSTRUMENT RUSE=
I or:w = Vinca RED | r—== |CLUSTER *
I — s BED __(k—iOM | |
I o i [ UNeur . GRN/WHT 'E'::,L_-I LEFT
1| Heao g | DIGITAL I i lm;“
Iy NS o BN & [ENE R IR o | 1 SWiTCH
ETE, Sl GRN/WHT I |
| Bt S Bk | 1
| SWITCH | = |
o g - 7 L) J EXTERIOR (OR GRN/WHT) 7
LT UNCTION aa GRN/WHT GRN/BLK  NCA[ — =1 POWER
: L Iuaw
i @ | SWITCH
GRN/WHT ] I
x| o o BLK  NCAl j
[T~ = "], GRN/WHT (OR GRN) (OR GRN) GRN/WHT 4+ e
: 7 CRN/WHAT 7|
1
: :\ GRN/BLK o/ ( h = _} e
| b rm s | I
A/C
SN GRN/WHT : :
Ir‘ bt 3 CRN/WHT ¢ sl
I | GRN/BLK  NCA ——
e | =0 8
I |.  GRN/BLK I | Lever
L ®
sz ammar _vea! Y |
[T~ " 7].  GRN/WHT N GRN/WHT =
| f 7 5 SRU/WHT L caN WY T T =
Q@ | P — 0 I
L _,.:} GRN/BLK L GRN/BLK . GRN/BLK \. GRN/BLK . GRN/BLK, I :
e g i e b | |
[~ ~J,__oRN/BIK i ) (W/ RHEOSTAT) ORN/WHT aLx : :
| (W/ RHEOSTAT)— = : :
NCA | |
% 1 CIGARETTEF —— * i I
GRN/WHT i i LIGHTER | | | B e -
> | | INSTRUMENT
5 Z| 2 | 1 (1996 W/0 RHEOSTAT) Sl
NCA|
GRN/BLK P 1
——— |
ILLUMINATION 34’ et k_(@ |
A 3 ) "‘ I
b GRN/BLK =L |
A P Jd
Sl gl REAR WIPER
& WASHE
l s SWITCH

SWITCH
(1999-00) RHEOSTAT

Instrument panel lighting system




12-30 Chapter 12 Chassis electrical system |

HOT IN ON
2 OR START i
T A
:- -: FUSE BOX
| JFUSE 10
10A
| I
| B |
BLU/BLK
L ]
A BLU/BLK
; s YEL/GRN T (AGhve
“*ABS" SYSTEM ' o _JMODULE
INDICATOR T
“ . YEL E BLU/YEL) e
LOW FUEL * b
INDICATOR
1 +___ WHT/RED
““BRAKE™ SYSTEM 2
INDICATOR 3 A
. L wepe WHIVEL J:- -}c:usm'rnn
CHARGE WARNING = > ‘L. 3
INDICATOR - =
= +___ GRN/BRN GRN/BRN . NCA
OIL PRESSURE . \
IHRHAIO OiL PRESSURE
YEL/BLU SWITCH
\ (6;\ Yo YEL/BL
" MALFUNCTION
INDICATOR LAMP. (ML)
CHECK ENGINE BLu/BLK !
\___ BLU/BLK I
ANCHOMETERC S0 = T NI Vi BRSNS [ ST T L e e A
(IF EQUIPPED) WHT 4 R = _:
: I T ) |
FUEL GAUGE . GRN/BRN | i
& | I |
M '_( I
=i . BLU/RED (OR BLU/YEL) . R
VA > fe————nyll M % Fpea AT R R TR RS s e
ENGINE COOLANT FUEL SENDER
TEMPERATURE GAUGE
BLK
2 P FUEL TANK
WHT/RED _ NCA
o e "J :(—-—-
> ¥ ;
“0/0 OFF"
INDICATOR o a -t o—DLK_ NCA | T}
j— . (3 BRAKE FLUID
| g LEVEL SENSOR
+
DIODE 201
_ ®\ y YEL/WHT . |
AL, l ynYEL/WHT /
o
&
)
INSTRUMENT CLUSTER ;

4@&” BLU/RED (OR ORG/BLK) (€ BLU/RED

ENGINE COOLANT
TEMPERATURE SENDER

== YEL/WHT o YEL/WHT S S
| 1» WHT - 1
) ° g J
sl ot T
A/T SHIFT LEVER rmust{%ufgrgz%

YEL/WHT i
WHT | |
—_-.-(
YEL/BLU | |
==
ENGINE CONTROL
MODULE (ECM)

Instrument panel warning light system




Chapter 12 Chassis electrical system

12-31

HOT AT ON HOT AT
HOT_IN_ON OR_START HOT IN ON_ _ ALL_TIMES
s Tt e R - TR g o
I I
| FUSE 16 FUSE 10 FUSE 15 FUSE 3 |
GRN/WHT | 10A 10A oA A |
)—’
] e e S s e e e
1 A
OL [t auwy ar| ey
k| 8w/ GRN 8L
SYSTEM WHT/ BLk STOPLIGHT SWITCH
T . GRN/BLK GRN T | i RED/BLU
1996-99
(OR WHT/GRN) BLB';& 2060
i WHT /GRN
S JRALEr G e WHY/GRNT(OR: B/ GRN) g EXTERIOR LIGHTS SYSTEM €¢—2RN (i o |
L/orr GRN |
I
. BLK/WHT BLK/WHT |
OoN £ g
B g
- ¢
| BLK
o BLK o l RED  NeA
CRUISE SWITCH
CONTROL VALVE )—;:; = (€ (OR YEL/BLX) YEL . NCA]
RELEASE VALVE (€ R T) RED/GRN ) NCA
POWER| }—HHI/GRN
T
STOP LAMP SW )—?—"
STOP LAMP SW/|)—D5l
BIAGNDSJS')—:;"‘I[
DAONIN e auuul-;r: OR_BLU/WHT) LT GRN
VACUUM MOTOR [}—z L (¢ { HILE GRS  pranch
CRUISE CTL IND |Jmees ° CRUISE CONTROL
CRUISE ON IN|)——BLK/WHT ACTUATOR
PARCCOSTION D Buk/vEL (OR GRN/BLG) {or GRY)
L e Bl | === [ == e = 1 1] (2 N 1 S o Vi
POSITION mFu'; f i I =y =1
M/T
1 I
SET/COAST IN|> ::: ’,Ef——-l'—; BRN/RED) L BLK/ORN NCA |
RESUME /ACCEL |}z | |
& YEL/WHT WHT/BLK N N
VEHICLE SPD IN|——=Comr | SR, S0 T Tl |
0/D ON OuT )—B-L—KL BLK GRN A |
e o E g .——((.&—hT |
CRUISE CONTROL ?:225,}0%? : :
MODULE ¥ OVERDRIVE SWITCH
T T TA/T SHIFT LEVER
BLu
T i =
DATA LINK BLUZBLK ¢ |
CONNECTOR )_‘“‘“%_ I I
DLC YEL/WH
(PARTIAL e BLK/YEL ! !
BLU i L | CRUISE |
e i e
ENGINE CB'ETmi SE e E_&'._(ML(: :
MODULE (ECM DIAGNOSIS | Jmm—ee YEL/ YE
L YELJWHT . YEL/WHT Wi .ﬁi; INSTRUMENT H :
VSS INPUT |) ¢ n . . ST
L= — =" {(or YEL/BLK) * ELUSTER ] I
GRN :l |
1€ a1 I
AR ALE EraTRO s =) ‘ AUTOMATIC MANUAL | @o}n |
wmoouLE (tew) | T canyaik b i - P JLILLER orn/ ! e
| 0/D ON INPUT ')_'_'L"—vs = mx I T !
I vsS INPUT |} Hhol BLK/ GRN/ i» {1€ 1
_____ YEL Bk (S e i
(OR GRY) INSTRUMENT
= e e e CLUSTER
: ARTIN
[ B CHARGING 4-2=XL1EL o i
| i SYSTEM
H | ﬂ';'é{ +~— 1997-00 CRUISE/CLUTCH
I | LNGA ( ORN (ORBRN/RED) - | il e daaili
| | T (CLOSED W/CLUTCH
1 s/ i NCA ] [PeoAL pepRessEo)
| I TRANSAXLE RANGE[" — =~~~ T ———19
| | (TR) SWITCH i N“J,
I | | |
| I | |
1 RESUME/ 1 1 1
I ACCEL | | | BLK
I e e {20 arihl d
Bl g% |
| I 4
| CRUISE CONTROL |
| SWITCH | i
R i . e = “‘E‘ BLK
MULTIFUNCTION
SWITCH
STARTING
CHARGING *
SYSTEM

Cruise control system




12-32

Chapter 12 Chassis electrical system

HOT AT ON
[T — — — "]DASH FUSE BOX
I
1 FUSE B |
15A
I I
| Sy g |
BLU/
RED
| e =
I I
| WASHER SWITCH INj—Diu/YEL
| |
. powealy—BLU/RED :
| WIPER MOTORI———
| e o— -
i INT (TIME) |)—ORNZERN_(OR_GRN/BLK) BLU/
RED
| AUTO PARKING [)—CREZBLK
e e e i il |
ELECTRONIC TIME & ALARM L
CONTROL WODULE (ETACM) Y B/
(oR LU/
OR BLU P
BLU RED) T
NCA
1 1 FRONT WASHER
= FRONT MOTOR
WIPER
MOTOR
NCA
\ln‘
PARKING SWITCH: Y
SHOWN WITH BLu/ Bl
WIPERS AT
REST
4 ”I Lc A
= d N
» —_
BLK
(oR Gan/60 | (on
® OR GRN/BLK oR
RED/YEL)
GRy BLK o s
BRN
(OR GRN/ 2
BLK)
GRN/ GRN RED/ BLU
8Lk it Py YEL W
& £ i i J L *
b= b= b= b= p= bt
NCA NCA NCA NCA NCA NCA
TR T T e iy B ety e e e ey e et B e T e =
SWITCH | ]
| wiPER WASHER |
| SWITCH SWITCH |
I |
4
: INT| L0 T} Lo :
| oFF \ b Rl SN e e e e S |
: OFF L. H I
| S DELAY INT Lo i
| 2 CONTROL |
I |
I |
| 1
| I
| I
| I
e e ey e e e e T e T et o e G e e e e L i |
NCA
3
BLK
L
BLK
+

Windshield wiper and washer system




12-33

Chapter 12 Chassis electrical system

S[epoLl 8661 PUB /661 - WalsAs Jaysem pue Jodim Jesy

2 k2
k3
ne
bl ] 4]
L ]
y > 5 8 .
LHM
a1 na \T.__ e
YN
HIHSYM HVIY AVI3Y
YN H3dim
uv3y
e v co
034 034 1M | a3y LHM
%E) /1Hm /wea | /e e | /nue
A~ A
. YON ._.,Bz
HOLIMS
8 Nvd
gl s ounv
m = mﬁz =
x
2 2
yoton| =
H3dIM
HY3Y
YN ¥ON
¥ ¥
o3 1HM a3
/ma /a8 /me
HOLIMS HIHSYM
ONY ¥3dIM ¥V3N
HIHSYM
® ¥3dim T3/ T
| THM/ N8
|
T Ty
| 4_
r—as/me .
—Trw/vwa® MaLsas
AT % 937 Sikon
HOMILNI
/s
03y
/e
R T M
| |
| ¥si)|
xo08 3sni! il S
HEWO LS o e et

NO NI L

OH

12

S|epouw! 9661 - WaysAs Jaysem pue Jodim Jeay

k2 ¥
A_‘ﬁa ¥e
Hs.
HIHSYM HYIH
HS.. i
ﬁ ne
—_—— 4 HOLIMS Mivd
a3 E .—
/me m m
a3 &L el
V2" S SN ===
/734 HOLOM S
¥3dim 5 ,ﬁ
f-.]-lt\l\
s8Y 0/m SEY /M i
._.:S nug ._. e
T i1m Y r
Vol
a3y
/me
¥
03y
/me
b
(a3y 1HM
"Slion /1Hm ¥0) Mea |
HOINALNI we w.m._m 1HM
/N9 A /38
xm._i.—.u.__: H
* pid0 Mﬂﬂ__ ¥0)
NOILLYNINNTTI \ VAl /Ndg
440
HOLIMS NIHSYM .
J43dIm Yv3Y [ 3dm [
% ]
1HM
WALSAS /NE9 (Nug 40) LHM/NyE
SIHOM
HOIN3LNI
o3 o3
/ma /me
s e e r s e |
I |
| il |
X08 ) £ 3snd |
35NJ HSYO, HIHSYM ¥ HIdIM HY -
NO NI LOH




Chapter 12 Chassis electrical system

12-34

S|epow 0Oz - waysAs 1aysem pue Jadim Jeay

MILSAS "
S1HOM 3 : 4
HOBILNI k2 @
5
a @ -
-
3 * i
=
§
HOLOM ¥IdiM ¥Y3Y
Ewmmwm._wm 248 UV
HOLIMS N3H (1534 1y S¥3dim
HIHSYM HLIM NMOHS,
HOLIMS
ONINEYd OLNY
o
Amux:_ INI NO e
— gl &
HOLIMS 2T SN = et
410 HIHSYM i £
1 1l » H3diM £
e £~ 3 m¢
o z zZ 3
(2]
£0 2 2 > _\n >
=2 I o = i ¥ ¥
~
A i .M m
£ g |z -
N1LSAS i ° o ] &5
S1HOMN
HOWILNI
2
=
4
z
0
>
HOLON
HIHSYM ¥YIY
z
4 3 A
w
- e 2 =
m - Pt ~ o~ A~ A~
- |
=
= 2
o T | (15 e e V/ll
JOUINDD
AVI3Y
%
AYI3H Y3dim HY3M T
H
L ]
1HM
N
IR ]
| vei 9 |
| &b 3Sn4g |
X08 35n4 HSYOL — — — ] _J
NO 1V 1OH

Sjopow 6661 - WwivlsAs Jaysem pue Jadim Jeay

-
e - t 3
s |xa
@ ——
8
\_/ LHM/NE8
, 1 ¥
L
1o e I Pl PR
OHLNDD
A3 AV e
Y 3 »e
HOLIMS HIHSYM H.I
M8 u3dim BvId
150 a3/ma iHM/xe |
s S HIdIM
nasas
e FL ne/nae
HOWIINI | wapsya
© LHm/8 o
N8
/NED | MILSAS
{ Tlpx.rl'mpxu:
e o HOW3LNI
herdiar }x._m :E)\,Em
1 \_.‘_.uz \_,,__.uz
YON
- HOLIMS
o AHYd
z oiny
HOLOW 2 el
HIHSYM HYIY &
YON HOLON o
w d3dim
vy
¥ON ._\.d_.
¥ bt
1Hm/>na | a3s/mae
a3/me |o3s/ne
L ]
a3¥/ma
bt Rl
| |
| Ysio|
il L1 35046 |
T B e e
NO NI 10H




Chapter 12 Chassis electrical system

12-35

3

HOT IN_ON
r T~ — “IDASH FUSE
| 4FUSE |BOX
| C18

I

83 DL
WHT/
GRN

WHT/GRN

L

GRN

HOT AT ALL TIMES
7 = = — ENGINE COMPARTMENT
| AFUSIBLE |RELAY & FUSE BO!
LNK K|
A
L a.f._._. o

WHT/
RED

WHT/RED

WHT/BLU

[

BLOWER RELAY

~———— NCA

6.,

o WHT/BLU
f

|
| BLU/BLK
¥

BLOWER MOTOR

YW

) BLU/BLK

) BLU

A

UWAAA— )

BLOWER RESIST

) BLU/RED
BLU T

OFF
ot
oMby
T
I
i‘“l 3
| OFF
v ol
GRN
MLy GRN
MH
i
BLX
}—
SLOWER SWITCH BLK
r
£

Heating system

12




12-36

Chapter 12 Chassis electrical system

HOT AT HOT AT HOT AT HOT AT HOT AT
HOT IN ON ALL TIMES AL TIMES _ ALL TIMES _ ALL TIMES _ ALL TIMES
(i et [ e T e e = — — = T == — ENGINE COMPARTMENT
| SFUSE|mise | 4 FUSIBLE FUSIBLE FUSIBLE A/C FUSIBLE |RELAY & FUSE BOX
| 1§A |80 jGEmE K LINK G LINK D FUSE LINK B
e Gt [0 Hanetf Caey e s A LS S R
WHT/
WHT/ RED/ RED/ WHT/
GRN RED By BL YEL RED
ENGINE COMPARTMENT ] 3
RELAY & FUSE BOX . (OR WHT) BLK/WHT
P WHT/ W i
I ot s g BLK/RED _T.J
| bl {
| I |
| I z: R RED/WHT RED/WHT
I y—p-SBH. L { ‘L‘
! | | whry/ReD ENGINE CONTROLS o REO/WHT “_l
I )"‘:" SYSTEM
: )_mu (OR WHT) WHT/RED
{me[n RELAY _i[ ENGINE CONTROL RELAY
NCA o WHT/BLU 4 r————- A
@ i BLK/GRN |
| B S
NCA aBtLZoLK TRANSAXLE CONTROL MODULE (TCM)
BLOWER MOTOR
g e e =y
0.4 OHMS TEMP FUSE L ! | :
J 6w _mauj_('m :
< 0.8 OHMS | | |
- y—BLU/RED RED/YEL . "\l“ i
OR BLK/
1.85 OHMS TEMP FUSE BLK/ ( | |
85 OHMS BLU/WHT SN WHT) o BLK/GRN BLK/GRN et :
awl{ou BLK/ | A7C RELAY |
BLOWER RESISTORS AJC
COMPRESSOR GRN JWHT) ! !
DIODE ! |
| 1
| I
I I
| |
LK | I
| I
Mf | |
WHT, BLK I I
GL{; + I [
(OR_GRN/RED OR BLK)GRN/8RN | ¢ |
ENGINE COMPARTMENT :; Z .| _ReD/wH1 H :
Y B0
RELAY & FUSE | ?ms: =i RED/WHT \. RED/WHT — |
| y1oa | |
(Hd e BLU | ! |
WHT/ son WHT/ I H\l‘- I
RED|BLK) BLU/BLK ) l
WHT/RED
y—WHI/RED oo | : S aTon A :
oN iy I I
T™ R HT | I
I
| @ WHI/GRN _BLK/wh | 1:.!.] :
) B Tt
IND | | |
_EEE.,_( I
S I h\k' |
s | REC y ! |
SOLENOID | RED/BLY ., ¢ l
I conpenser ran |
. L ncuw_!
SR 7 A ¥ S| e SR I il i) ISR T [ RICTRS ) i W RS e S e,
FRESH ENGINE COMPARTMENT
pul L RELAY & FUSE BOX
e ” S CEN/WT s | e memee i sy B W I (et T S e B S A
< > INTERIOR r
e A LIGHTS L_BLC/WHT [ cosg FAN RLY CTRL |
GRN SYSTEM o s/ 5—'-!%‘-”—(“"0:": RELAY CTRL |
=X (| GROUND |
y—tEL Bk M, = Al “':: aﬂ JRAD FAN RLY CTAL |
e El A/C RLY CTRL |
AJC SWITCH 2 e Ak T {OR GRN/WHT) YEL ':n.::c SW ON INPUT 1
NCA ) YEL YEL RADIATOR T L BU/WHT % Turow & PRess swi
2 b oL HE — BUK/VEL Is:uson GROUND |
NCA . BLK/BLU _ Sl _ lenGiNe cool TEme inpuT!
e/ | BLk/ M YELAOR I - i e e
NCA 4 BLK o wrr|  mea RED ;EKL{ ENGINE CONTROL MODULE (ECM)
THERMOSTATIC SWITCH e o
(W/THERMISTOR) P T SI.KT NCA
NE COOLANT
zas: o‘h"h&?& Pal) - . ?}":ﬂznma:
U NSOR
3140 Kpa (455 Pa)” 1 " BLK a].é/ suc{{ (S
L i
* & !

AJ/C PRESSURE SWITCH

Air conditioning system




Chapter 12 Chassis electrical system

12-37

HOT IN ON OR ACC

HOT AT ALL TIMES

F=T==="10A5H =T =" = =1ENGIE
FUSE COMPARTMENT
! ruse 14 lsox | B/ALARM ety s Fuse
| 10A I | FUSE |50,;
| I | 10A I
e e b L
BLU/ RED/
WHT BLK
[ ] [ ]
BLU/ RED/
WHT BLK
ANTENHA INTERIOR
LIGHTS
SYSTEM
——
4
GRN/BLK I
I:.{ ﬁ y BLK/GRH = BLK/GRN
T GRN/BLK RED OR_BLK
RF (=) |)—eECRN/BLICY . RED L (ORIBLK) s
RED/WHT
OR au;
y—RED ic R RED RIGHT REAR
v (I B SPEAKER
LR (=)
) GRN/WHT Gg;n B
I (+) Wt OR LT /BLK} ]
RR (1)) RED/BLU . BLU (OR YEL) e
S T TR — 1 OR_YEL) BLU
IGN INPUT |} e
BAT INPUT |}—RER/BLK ~
s
RED/WHT RED/WHT RIGHT FRONT
gm RED/BLU (OR BLK SPEAKER
yEL  ,, OR YEL) OR LT GRN/BLK) ]
L=
LR ()1} OR YEL) BLU/BLK
GRD )——nl'!_— t ) / q
AUDIO RIGHT TWEETER
SPEAKER
1 T _GRN/BLK OR D
OR RED/BLU OR_YEL
LEFT FRONT
SPEAKER
OR_BLK OR LT GRM/BLK) RE T
OR_YEL OR RE BLU/BLK
BLK
[ ] LEFT TWEETER
SPEAKER
=
BLK
BARN
+
LEFT REAR
SPEAKER
Typical stereo system

12



12-38 Chapter 12 Chassis electrical system

Notes




Hyundai Elantra

1996 thru 2001

All models

Haynes Repair Manual

Based on a complete teardown and rebuild

AMTED &5
-,"'l."' :
) s
(s g,ef
“TLLEDYT

Includes essential information for today’s more complex vehicles




Inside this manual:
B Routine maintenance
B Tune-up procedures
B Engine repair
® Cooling and heating
® Air conditioning
B Fuel and exhaust
B Emissions control
B |gnition
B Brakes
B Suspension and steering
B Electrical systems
B Wiring diagrams

Chapter 2 Part B Engine

e To FeSecwi The ST b
tth -'-u-lllll'l'-ﬂl-l.'h.rtr Pl N
e uper el remcss T Selribuior

o T Pues edagrer SRy

P e Tl T T Tl T

- B
| i&k 4ha Eigg
- - -~ ;." i
& \L{ i
R TR —

Fgmy @ e § P S T LT 1 imar remor® pmas Can mimn e o S Tl @i T B MR !

T e T o -‘- S0 WD [ E @i B harwewe st @ Vignei Tl o 00"V il Ry Bl DAl
proper niie e Prwal ez ¥ i e o B Dl PR W pDas 0 Y ol sy o e ri b @
caraha® e e P of m Spttieret I.-—-..i-- Mg ey ] ST [ F [=-5 = ST ]
T sl -' T L rmwha™

Models covered by this manual:

All Hyundai Elantra models
1996 thru 2001

Step-by-step procedures linked to hundreds
of easy-to-follow photos and illustrations

Complete troubleshooting section helps
identify specific problems

Written from hands-on experience
based on a vehicle teardown using
commonly available tools

Haynes tips give valuable short cuts to
make the job easier and eliminate the need
for special tools

Notes, Cautions and Warnings for
the home mechanic

Color spark plug
diagnosis

Easy to use index

ISBN 1 56392 451 X

ABCDEFGHIUKLMNOPQORST

0" "58545"45010'" 7




Index

IND-1

A

Acceleration sensor, check and replacement, 6-14
Accelerator cable, removal and installation, 4-7
Air cleaner assembly, removal and installation, 4-7
Air conditioning
compressor, removal and installation, 3-12
condenser, removal and installation, 3-13
control assembly, removal, installation and cable
adjustment, 3-16
evaporator, removal and installation, 3-14
receiver-drier, removal and installation, 3-12
system, check and maintenance, 3-11
Air filter replacement, 1-19
Airbag system, general information, removal and
installation, 12-13
Alignment, wheel, general information, 10-14
Alternator, removal and installation, 5-6
Antenna, replacement, 12-7
Antifreeze, general information, 3-2
Anti-lock Brake System (ABS), general information
and trouble codes, 9-2
Automatic transaxle, 7B-1 through 7B-6
diagnosis general, 7B-3
driveaxle oil seals, replacement, 7B-5
fluid
change, 1-24
level check, 1-11
removal and installation, 7B-5
shift cable, adjustment and replacement, 7B-4
shift lever removal and installation, 7B-3
torque specifications, 7B-1
Automotive chemicals and lubricants, 0-17

Balljoints, replacement, 10-7
Battery
cables replacement, 5-4
check, maintenance and charging, 1-13
emergency jump starting, 0-15
removal and installation, 5-2
Blower motor, circuit check and component
replacement, 3-7
Body repair
major damage, 11-3
minor damage, 11-2

Body, 11-1 through 11-18
Booster battery (jump) starting, 0-15
Brakes, 9-1 through 9-18
* Anti-lock Brake System (ABS), general information
and trouble codes, 9-2
caliper, removal and installation, 9-7
disc, inspection, removal and installation, 9-7
fluid change, 1-22
hoses and lines, inspection and replacement, 9-14
hydraulic system, bleeding, 9-15
master cylinder, removal and installation, 9-13
pads, replacement, 9-4
parking brake
adjustment, 9-17
cable(s), replacement, 9-17
pedal height and freeplay, adjustment, 9-17
power brake booster, check, removal and
installation, 9-15
shoes, drum brake, replacement, 9-8
system check, 1-17
torque specifications, 9-2
wheel cylinder, removal and installation, 9-13
Bulb replacement, 12-9
Bumpers, removal and installation, 11-7
Buying parts, 0-7

C

Cable replacement
accelerator, 4-7
battery, 5-4
fuel filler door, 11-12
hood release, 11-6
parking brake, 9-17
shift
automatic transaxle, 7B-4
manual transaxle, 7A-1
trunk/liftgate release, 11-12
Camshaft oil seal, replacement, 2A-8
Camshaft Position (CMP) sensor, check and
replacement, 6-13
Camshaft, lifters and bearings inspection, 2B-19
Camshafts and lifters, removal and installation, 2A-6
Capacities, 1-2
Catalytic converter, check and component
replacement, 6-20

Center console, removal and installation, 11-13 IND




IND-2

Index

Charging system
alternator, removal and installation, 5-6
check, 5-6
general information and precautions, 5-6
Charging the battery, 1-13
Chassis electrical system, 12-1 through 12-14
Chemicals and lubricants, 0-17
Circuit breakers, general information, 12-4
Clutch
components, removal, inspection and installation, 8-3
description and check, 8-2
hydraulic system bleeding, 8-3
master cylinder, removal and installation, 8-2
pedal adjustment, 8-6
release bearing and fork, removal, inspection and
installation, 8-5
release cylinder, removal and installation, 8-2
starter/clutch interlock switch, check and
replacement, 8-6
torque specifications, 8-1
Clutch and driveaxles, 8-1 through 8-12
Codes, VIN engine and model year, 0-6
Compressor, air conditioning, removal and
installation, 3-12
Condenser, air conditioning, removal and
installation, 3-13
Control arm, removal, inspection and
installation, 10-6
Conversion factors, 0-18
Coolant reservoir, removal and installation, 3-5
Coolant temperature sending unit, check and
replacement, 3-5
Coolant, general information, 3-2
Cooling system
antifreeze, general information, 3-2
check, 1-16
coolant reservoir, removal and installation, 3-5
coolant temperature sending unit, check and
replacement, 3-5
cooling fans, check and replacement, 3-4
radiator, removal and installation, 3-3
servicing (draining, flushing and refilling), 1-21
thermostat, check and replacement, 3-2
torque specifications, 3-1
water pump
check, 3-6
removal and installation, 3-6
Cooling, heating and air conditioning systems,
3-1 through 3-16
Cowl cover, removal and installation, 11-9
Crankshaft
inspection, 2B-18
installation and main bearing oil clearance
check, 2B-22
removal, 2B-14
Crankshaft oil seals, replacement, 2A-16

Crankshaft Position (CKP) sensor, check and
replacement, 6-13
Cruise control system, description, check and cable
adjustment, 12-12
Cylinder compression check, 2B-5
Cylinder head
cleaning and inspection, 2B-9
disassembly, 2B-9
reassembly, 2B-11
removal and installation, 2A-10
torque specifications, 2A-2
Cylinder honing, 2B-16

D

Dashboard trim panels, removal and installation, 11-15
Daytime Running Lights (DRL), general
information, 12-11
Diagnosis, 0-21
Diagnostic trouble codes, accessing, 6-3
Disc (brake), inspection, removal and installation, 9-7
Disc brake pads, replacement, 9-4
Door
latch, lock cylinder and handle, removal and
installation, 11-10
power lock system, description and check, 12-13
removal, installation and adjustment, 11-10
trim panels, removal and installation, 11-9
window
glass, removal and installation, 11-11
regulator, removal and installation, 11-12
Driveaxle oil seals, replacement, 7B-5
Driveaxles
boot replacement, 8-8
general information and inspection, 8-6
removal and installation, 8-7
Drivebelt check, adjustment and replacement, 1-14
Driveplate/flywheel, removal, inspection and
installation, 2A-15
Drum brake shoes, replacement, 9-8

E

Electrical troubleshooting, general information, 12-1
Emergency jump starting, 0-15
Emissions and engine control systems,
6-1 through 6-22
Engine and model year codes, 0-6
Engine block
cleaning, 2B-15
inspection, 2B-15
Engine Coolant Temperature (ECT) sensor, check
and replacement, 6-10

R R R T e e R 6 S e b it e




Index

IND-3

Engine electrical systems, 5-1 through 5-8
Engine oil and oil filter change, 1-11
Engine overhaul
disassembly sequence, 2B-9
general information, 2B-4
reassembly sequence, 2B-21
Engine rebuilding alternatives, 2B-7
Engine removal and installation, 2B-7
Engine removal methods and precautions, 2B-7
Engine/transaxle mounts, check and
replacement, 2A-16
Engines (in-vehicle repair procedures),
2A-1 through 2A-18
camshaft oil seal, replacement, 2A-8
camshafts and lifters, removal and installation, 2A-6
crankshaft oil seals, replacement, 2A-16
cylinder head, removal and installation, 2A-10
exhaust manifold, removal and installation, 2A-9
flywheel/driveplate, removal, inspection and
installation, 2A-15
general information, 2A-2
intake manifold, removal and installation, 2A-8
mounts, check and replacement, 2A-16
oil pan, removal and installation, 2A-12
oil pump, removal, inspection and installation, 2A-13
repair operations possible with the engine in the
vehicle, 2A-2
timing belt and sprockets, removal, inspection and
installation, 2A-4
Top Dead Center (TDC) for number one piston,
locating, 2A-3 '
torque specifications, 2A-2
valve cover, removal and installation, 2A-3
Evaporative Emission Control (EVAP) system, check
and component replacement, 6-16
Evaporator, air conditioning, removal and
installation, 3-14
Exhaust
manifold, removal and installation, 2A-9
system
check, 1-25
general information, 4-12

-

Fans, engine cooling, check and replacement, 3-4
Fault finding, 0-21 -
Fender, front, removal and installation, 11-8
Filter replacement

air, 1-19

engine oil, 1-11

fuel, 1-26
Fluid level checks, 1-7

automatic transaxle, 1-11

brake and clutch fluid, 1-9
engine coolant, 1-8
engine oil, 1-7
manual transaxle, 1-19
power steering fluid, 1-11
washer fluid, 1-9
Fluids and lubricants
capacities, 1-2
recommended, 1-1
Flywheel/driveplate, removal, inspection and
installation, 2A-15
Fuel and exhaust systems, 4-1 through 4-14
filter replacement, 1-26
fuel injection system
check, 4-9
general information, 4-8
fuel level sending unit check and replacement, 4-6
fuel lines and fittings, repair and replacement, 4-5
fuel pressure relief procedure, 4-2
fuel pump, removal and installation, 4-5
fuel pump/fuel pressure, check, 4-3
fuel rail and injectors, removal and installation, 4-11
fuel tank
removal and installation, 4-7
cleaning and repair
pressure regulator, removal and installation, 4-10
system check, 1-25
torque specifications, 4-1
Fuses, general information, 12-3

G

General engine overhaul procedures,
2B-1 through 2B-26
camshatft, lifters and bearings, inspection, 2B-19
crankshaft
inspection, 2B-18
installation and main bearing oil clearance
check, 2B-22
removal, 2B-14
cylinder compression check, 2B-5
cylinder head
cleaning and inspection, 2B-9
disassembly, 2B-9
reassembly, 2B-11
cylinder honing, 2B-16
engine block
cleaning, 2B-15
inspection, 2B-15
engine overhaul
general information, 2B-4
reassembly sequence, 2B-21
engine overhaul, disassembly sequence, 2B-9
engine removal and installation, 2B-7
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Index

engine removal methods and precautions, 2B-7
initial start-up and break-in after overhaul, 2B-25
main and connecting rod bearings, inspection and
selection, 2B-18
oil pressure check, 2B-5
piston rings, installation, 2B-21
pistons and connecting rods
inspection, 2B-17
installation and rod bearing oil clearance
check, 2B-23
removal, 2B-13
rear main oil seal, replacement, 2B-23
torque specifications, 2B-4
vacuum gauge diagnostic checks, 2B-6
valves, servicing, 2B-11

H

Hazard flasher/turn signal, check and
replacement, 12-4
Headlights
adjustment, 12-8
bulb replacement, 12-8
housing, replacement, 12-9
Heated Oxygen Sensor (HO2S), check and
replacement, 6-10
Heater and air conditioning control assembly,
removal, installation and cable adjustment, 3-16
Heater blower motor, circuit check and component
replacement, 3-7
Heater core, removal and installation, 3-8
Hinges and locks, maintenance, 11-3
Hood latch and release cable, removal and
installation, 11-6
Hood removal, installation and adjustment, 11-3
Horn, check and replacement, 12-11
Hoses, underhood, check and replacement, 1-16
Hub and wheel bearing assembly, removal and
installation
front, 10-6
rear, 10-8
Hyundai Elantra maintenance schedule, 1-6

Idle Speed Control (ISC) actuator, check and
replacement, 6-15

Ignition system
check, 5-4
coil, replacement, 5-6
component check and replacement, 1-21
general information and precautions, 5-4
switch and key lock cylinder, replacement, 12-5

Initial start-up and break-in after overhaul, 2B-25
Instrument
cluster, removal and installation, 12-6
panel
removal and installation, 11-16
switches, replacement, 12-5
Intake Air Temperature (IAT) sensor/Manifold
Absolute Pressure (MAP), check and
replacement, 6-14
Intake Air Temperature (IAT), sensor check and
replacement, 6-8
Intake manifold, removal and installation, 2A-8
Introduction to the Hyundai Elantra, 0-5

J

Jacking and towing, 0-16
Jump starting, 0-15

K

Knock sensor, check and replacement, 6-8
Knuckle, rear, removal and installation, 10-8

L

Lifters and camshafts, removal and installation, 2A-6
Lifters, camshafts and bearings, inspection, 2B-19
Liftgate

latch and lock cylinder, removal and installation, 11-13

removal, adjustment and installation, 11-13

support struts, removal and installation, 11-13
Lubricants and chemicals, 0-17
Lubricants and fluids

capacities, 1-2

recommended, 1-1

Main and connecting rod bearings, inspection and
selection, 2B-18

Maintenance schedule, 1-6

Maintenance techniques, tools and working
facilities, 0-7

Manifold Absolute Pressure (MAP)/Intake Air
Temperature (IAT) sensor, check and
replacement, 6-14

Manifold, removal and installation
exhaust, 2A-9
intake, 2A-8

e ————————— e
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Manual transaxle, 7A-1 through 7A-2
driveaxle oil seals, replacement, 7B-5
lubricant
change, 1-24
level check, 1-19

overhaul general information, 7A-2

removal and installation, 7A-2

shift lever assembly and cables, removal and
installation, 7A-1

torque specifications, 7A-1

Mass Air Flow (MAF) sensor, check and
replacement, 6-7

Master cylinder, removal and installation
brake, 9-13
clutch, 8-2

Mirrors, removal and installation, 11-12

Multi-function switch, replacement, 12-4

Multiport Fuel Injection (MFI) control relay, check
and replacement, 6-16

O

Oil pan, removal and installation, 2A-12

Oil pressure check, 2B-5

Qil pump, removal, inspection and installation, 2A-13

On-Board Diagnostic (OBD) system and trouble
codes, 6-3

On-Board Refueling Vapor Recovery (ORVR) system,
general information, 6-20

P

Parking brake
adjustment, 9-17
cable(s), replacement, 9-17
Piston rings, installation, 2B-21
Pistons and connecting rods
inspection, 2B-17
installation and rod bearing oil clearance check, 2B-23
removal, 2B-13
Positive Crankcase Ventilation (PCV) valve, check
-and replacement, 1-21
Positive Crankcase Ventilation (PCV), system, 6-16
Power brake booster, check, removal and
installation, 9-15
Power door lock system, description and
check, 12-13
Power steering
fluid level check, 1-11
pump, removal and installation, 10-12
system, bleeding, 10-13
Power window system, description and check, 12-13
Powertrain Control Module (PCM), removal and
installation, 6-7

R

Radiator grille (sedan models), replacement, 11-3

Radiator, removal and installation, 3-3

Radio and speakers, removal and installation, 12-6

Rear knuckle, removal and installation, 10-8

Rear main oil seal, replacement, 2B-23

Rear suspension arms removal and installation, 10-8

Rear window defogger, check and repair, 12-11

Receiver-drier, removal and installation, 3-12

Recommended lubricants and fluids, 1-1

Relays, general information and testing, 12-4

Repair operations possible with the engine in the
vehicle, 2A-2

Replacement parts, purchasing, 0-7

Routine maintenance, 1-1

S

Safe repair practices, 0-20
Scheduled maintenance, 1-1
Seat belt check, 1-12
Seats, removal and installation, 11-17
Sending unit
coolant temperature, check and replacement, 3-5
fuel level, check and replacement, 4-6
Shoes, drum brake, replacement, 9-8
Spare parts, buying, 0-7
Spark plug
check and replacement, 1-19
type and gap, 1-2
Speakers, removal and installation, 12-6
Stabilizer bar, removal and installation
front, 10-6
rear, 10-8
Starting system
general information and precautions, 5-7
starter motor
and circuit check, 5-7
removal and installation, 5-8
starter/clutch interlock switch, check and
replacement, 8-6
Steering
column covers, removal and installation, 11-16
column, removal and installation, 10-10
gear
boot replacement, 10-12
removal and installation, 10-12
" knuckle; removal and installation, 10-5
power steering
pump, removal and installation, 10-12
system, bleeding, 10-13
tie-rod ends, removal and installation, 10-11
wheel, removal and installation, 10-9
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Index

Strut/coil spring
removal, inspection and installation
front, 10-4
rear, 10-7
replacement, 10-4
Suspension and steering systems, 10-1 through 10-14
check, 1-23
torque specifications, 10-1
Suspension arms, rear, removal and installation, 10-8
Switches, instrument panel, replacement, 12-5

T

Temperature sending unit, coolant, check and
replacement, 3-5
Thermostat, check and replacement, 3-2
Throttle body, removal and installation, 4-9
Throttle Position Sensor (TPS), check and
replacement, 6-9
Tie-rod ends, removal and installation, 10-11
Timing belt and sprockets, removal, inspection and
installation, 2A-4
Tire and tire pressure checks, 1-9
Tire rotation, 1-17
Tools, 0-7
Top Dead Center (TDC) for number one piston,
locating, 2A-3
Torque specifications
Torque specifications can be found in the chapter that
deals with the particular component being serviced
Towing, 0-16
Transaxle, automatic
diagnosis general, 7B-3
driveaxle oil seals, replacement, 7B-5
fluid
change, 1-24
level check, 1-11
removal and installation, 7B-5
shift cable, adjustment and replacement, 7B-4
shift lever, removal and installation, 7B-3
torque specifications, 7B-1
Transaxle, manual
driveaxle oil seals, replacement, 7B-5
lubricant
change, 1-24
level check, 1-19
overhaul general information, 7A-2
removal and installation, 7A-2
shift lever assembly and cables, removal and
installation, 7A-1
torque specifications, 7A-1

Transaxle/engine mounts, check and
replacement, 2A-16
Trouble codes, accessing, 6-3
Troubleshooting, 0-21
Trunk lid
latch and lock cylinder, removal and installation, 11-12
removal, installation and adjustment, 11-12
Trunk/liftgate release and fuel door cables, removal
and installation, 11-12 '
Tune-up and routine maintenance, 1-1 through 1-26
Tune-up general information, 1-7
Turn signal/hazard flasher, check and
replacement, 12-4

U

Underhood hose check and replacement, 1-16
Upholstery and carpets, maintenance, 11-1

Vv

Vacuum gauge diagnostic checks, 2B-6

Valve cover, removal and installation, 2A-3

Valves, servicing, 2B-11

Vehicle identification numbers, 0-6

Vehicle Speed Sensor (VSS), check and
replacement, 6-12

Vinyl trim, maintenance, 11-1

W

Water pump

check, 3-6

removal and installation, 3-6
Wheel alignment, general information, 10-14
Wheel cylinder, removal and installation, 9-13
Wheels and tires, general information, 10-13
Window glass

door, removal and installation, 11-11

regulator, removal and installation, 11-12
Windshield

and fixed glass, replacement, 11-3

wiper blade inspection and replacement, 1-12
Wiper motor, replacement, 12-10
Wiring diagrams, general information, 12-14
Working facilities, 0-7
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Haynes Automotive Manuals

NOTE: New manuals are added fo this list on a periodic basis. If you do not see a listing for your vehicle,

consult your local Haynes dealer for the latest product information.

ACURA
*12020 Integra '86 thru '89 & Legend '86 thru '90

AMC
Jeep CJ - see JEEP (50020)
14020 Mid-size models, Concord,
Hornet, Gremlin & Spirit '70 thru '83
14025 (Renault) Alliance & Encore '83 thru '87

AUDI
15020 4000 all models '80 thru '87
15025 5000 all models '77 thru '83
15026 5000 all models "84 thru '88

AUSTIN-HEALEY
Sprite - see MG Midget (66015)

BMW
*18020 3/5 Series not including diesel or
all-wheel drive models '82 thru '92
*18021 3 Series except 325iX models '92 thru'97
18025 320i all 4 cyl models '75 thru '83
18035 528i & 530i all models '75 thru "80
18050 1500 thru 2002 except Turbo '58 thru '77

BUICK

Century (front wheel drive) - see GM (829)
*19020 Buick, Oldsmobile & Pontiac Full-size

(Front wheel drive) all models '85 thru '98
Buick Electra, LeSabre and Park Avenue;
Oldsmobile Delta 88 Royale, Ninety Eight
and Regency; Pontiac Bonneville

19025 Buick Oldsmobile & Pontiac Full-size
(Rear wheel drive)
Buick Estate '70 thru "90, Electra'70 thru '84,
LeSabre '70 thru '85, Limited '74 thru ‘79
Oldsmobile Custom Cruiser '70 thru '90,
Delta 88 '70 thru '85,Ninety-eight '70 thru "84
Pontiac Bonneville '70 thru 81,
Catalina '70 thru '81, Grandville '70 thru '75,
Parisienne '83 thru '86

19030 Mid-size Regal & Century all rear-drive
models with V6, V8 and Turbo '74 thru '87
Regal - see GENERAL MOTORS (38010)
Riviera - see GENERAL MOTORS (38030)
Roadmaster - see CHEVROLET (24046)
Skyhawk - see GENERAL MOTORS (38015)
Skylark '80 thru '85 - see GM (38020)
Skylark '86 on - see GM (38025)
Somerset - see GENERAL MOTORS (38025)

CADILLAC

*21030 Cadillac Rear Wheel Drive
all gasoline models '70 thru '93
Cimarron - see GENERAL MOTORS (38015)
Eldorado - see GENERAL MOTORS (38030)
Seville "80 thru "85 - see GM (38030)

CHEVROLET
*24010 Astro & GMC Safari Mini-vans '85 thru '93
24015 Camaro V8 all models '70 thru '81
24016 Camaro all models '82 thru '82
Cavalier - see GENERAL MOTORS (38015)
Celebrity - see GENERAL MOTORS (38005)
24017 Camaro & Firebird '93 thru '97
24020 Chevelle, Malibu & El Camino '69 thru '87
24024 Chevette & Pontiac T1000 '76 thru '87
Citation - see GENERAL MOTORS (38020)
*24032 Corsica/Beretta all models "87 thru '96
24040 Corvette all VB models '68 thru '82
*24041 Corvette all models '84 thru '96
10305 Chevrolet Engine Overhaul Manual
24045 Full-size Sedans Caprice, Impala, Biscayne,
Bel Air & Wagons 69 thru '90
24046 Impala SS & Caprice and
Buick Roadmaster '91 thru '96
Lumina - see GENERAL MOTORS (38010)

24048

24050
*24055

24059

*24060
24064

*24065

24070
*24071

*24075
*24080

Lumina & Monte Carlo '95 thru '98
Lumina APV - see GM (38035)

Luv Pick-up all 2WD & 4WD '72 thru '82
Monte Carlo all models '70 thru '88

Monte Carlo '35 thru '98 - see LUMINA (24048)
Nova all V8 models '69 thru '79

Nova and Geo Prizm '85 thru '92
Pick-ups '67 thru '87 - Chevrolet & GMC,
all V8 & in-line 6 cyl, 2WD & 4WD '67 thru '87;
Suburbans, Blazers & Jimmys '67 thru '91
Pick-ups "88 thru '98 - Chevrolet & GMC,
all full-size pick-ups, '88 thru '98; Blazer &
Jimmy '92 thru "94; Suburban '92 thru '98;
Tahoe & Yukon '98

S-10 & S-15 Pick-ups '82 thru '93,
Blazer & Jimmy '83 thru '94,

'5-10 & S-15 Pick-ups ‘94 thru ‘96
Blazer & Jimmy '95 thru ‘96

Sprint & Geo Metro '85 thru '94

Vans - Chevrolet & GMC, V8 & in-line

6 cylinder models '68 thru '96

CHRYSLER

25015
25025
10310
*25020

*25030

Chrysler Cirrus, Dodge Stratus,
Plymouth Breeze ‘95 thru ‘98

Chrysler Concorde, New Yorker & LHS,
Dodge Intrepid, Eagle Vision, '93 thru ‘97
Chrysler Engine Overhaul Manual
Full-size Front-Wheel Drive '88 thru '93
K-Cars - see DODGE Aries (30008)
Laser - see DODGE Daytona (30030)
Chrysler & Plymouth Mid-size

front wheel drive '82 thru '95

Rear-wheel Drive - see Dodge (30050)

DATSUN

28005
28007
28009
28012
28014

28016
28018
28020
28022

28025

2008X all models '80 thru '83

B-210 all models '73 thru '78

210 all models '79 thru '82

240Z, 260Z & 280Z Coupe '70 thru '78
280ZX Coupe & 2+2 '79 thru '83

300ZX - see NISSAN (72010)

310 all models '78 thru '82

510 & PL521 Pick-up '68 thru '73

510 all models '78 thru '81

620 Series Pick-up all models '73 thru '79
720 Series Pick-up - see NISSAN (72030)
810/Maxima all gasoline models, '77 thru '84

DODGE

*30008
30010

*30011

30012
30016

*30020
30025

*30030

*30034
*30035
*30040
*30041
*30045

30050
*30055

*30060
*30065

400 & 600 - see CHRYSLER (25030)

Aries & Plymouth Reliant '81 thru '89
Caravan & Plymouth Voyager Mini-Vans
-all models '84 thru '95

Caravan & Plymouth Voyager Mini-Vans
all models '96 thru '98

Challenger/Ply ith Saporro '78 thru '83
Colt & Plymouth Champ (front wheel drive)
all models '78 thru '87

Dakota Pick-ups all models '87 thru '96
Dar‘l, D :“', ith Barr d »
Duster & Valiant 6 cyl models '67 thru '76
Daytona & Chrysler Laser '84 thru '89
Intrepid - see CHRYSLER (25025)

Neon all models '95 thru '97

Omni & Plymouth Horizon '78 thru '90
Pick-ups all fill-size models '74 thru '93
Pick-ups all full-size models '94 thru ‘96
Ram 50/D50 Pick-ups & Raider and
Plymouth Arrow Pick-ups '79 thru 93
Dodge/Plymouth/Chrysler rear wheel
drive '71 thru '89

Shadow & Plymouth Sundance '87 thru '94
Spirit & Plymouth Acclaim '89 thru '95
Vans - Dodge & Plymouth '71 thru '96

EAGLE

FIAT
34010
34025

Talon - see Mitsubishi Eclipse (68030)
Vision - see CHRYSLER (25025)

124 Sport Coupe & Spider '68 thru '78
X1/9 all models '74 thru '80

FORD
10355
*36004
*36006
36008
36012

10320
36016
“36020
*36024
36028
36030
36032
36036

36040
36044

36048
36049
36050

*36051
36054
36058
36059

36062
36066
36070
*36071

36074
*36075
*36078

36082
*36086

36090
*36094
*36097

Ford Aut tic Tr ission Overhaul
Aerostar Mini-vans all models '86 thru '96
Contour & Mercury Mystique '95 thru '98
Courier Pick-up all models '72 thru '82
Crown Victoria & Mercury Grand
Marquis '88 thru '96

Ford Engine Overhaul Manual
Escort/Mercury Lynx all models '81 thru '90
Escort/Mercury Tracer '91 thru '96
Explorer & Mazda Navajo '91 thru '95
Fairmont & Mercury Zephyr '78 thru "83
Festiva & Aspire '88 thru '97

Fiesta all models '77 thru '80

Ford & Mercury Full-size,

Ford LTD & Mercury Marquis (‘75 thru '82);
Ford Custom 500,Country Squire, Crown
Victoria & Mercury Colony Park ('75 thru '87);
Ford LTD Crown Victoria &

Mercury Gran Marquis ('83 thru '87)
Granada & Mercury Monarch '75 thru '80
Ford & Mercury Mid-size,

Ford Thunderbird & Mercury

Cougar ('75 thru '82);

Ford LTD & Mercury Marquis ('83 thru '86);
Ford Torino,Gran Torino, Elite, Ranchero
pick-up, LTD ll, Mercury Montego, Comet,
XR-7 & Lincoln Versalilles ('75 thru '86)
Mustang V8 all models '64-1/2 thru '73
Mustang II 4 cyl, V6 & VB models '74 thru '78
Mustang & Mercury Capri all models
Mustang, '79 thru '93; Capri, '79 thru '86
Mustang all models '94 thru '97

Pick-ups & Bronco '73 thru '79

Pick-ups & Bronco '80 thru '96

Pick-ups, Expedition &

Mercury Navigator '97 thru '98

Pinto & Mercury Bobceat '75 thru '80

Probe all models '89 thru '92
Ranger/Bronco Il gasoline models '83 thru '92
Ranger 93 thru ‘97 &

Mazda Pick-ups '94 thru '97

Taurus & Mercury Sable '86 thru '95
Taurus & Mercury Sable '96 thru '98
Tempo & Mercury Topaz '84 thru '94
Thunderbird/Mercury Cougar '83 thru '88
Thunderbird/Mercury Cougar '89 and '97
Vans all V8 Econoline models '69 thru "91
Vans full size '92-'95

Windstar Mini-van '95-'98

GENERAL MOTORS

*10360
*38005

*38010

*38015

*38016
38020
38025

38030

*38035

GM Aut tic Trar ion Overhaul
Buick Century, Chevrolet Celebrity,
Oldsmobile Cutlass Ciera & Pontiac 6000
all models '82 thru '96

Buick Regal, Chevrolet Lumina,
Oldsmobile Cutlass Supreme &

Pontiac Grand Prix front-wheel drive
models '88 thru '95

Buick Skyhawk, Cadillac Cimarron,
Chevrolet Cavalier, Oldsmobile Firenza &
Pontiac J-2000 & Sunbird '82 thru '94
Chevrolet Cavalier &

Pontiac Sunfire '95 thru '98

Buick Skylark, Chevrolet Citation,

Olds Omega, Pontiac Phoenix '80 thru '85
Buick Skylark & Somerset,

Oldsmobile Achieva & Calais and
Pontiac Grand Am all models '85 thru '95
Cadillac Eldorado '71 thru "85,

Seville '80 thru "85,

Oldsmobile Toronado '71 thru '85

& Buick Riviera '79 thru '85

Chevrolet Lumina APV, Olds Silhouetie
& Pontiac Trans Sport all models "90 thru '95

General Motors Full-size
Rear-wheel Drive - see BUICK (19025)

(Continued on other side)

* Listings shown with an asterisk (*) indicate model coverage as of this printing. These titles will be periodically updated to include later model years - consult your

Haynes dealer for more information.

Haynes North America, Inc., 861 Lawrence Drive, Newbury Park, CA 91320-1514 « (805) 498-6703




Haynes Automotive Manuals (continued)

NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle,
consult your local Haynes dealer for the latest product information.

GEO
Metro - see CHEVROLET Sprint (24075)
Prizm - '85 thru '92 see CHEVY (24060),
'93 thru '96 see TOYOTA Corolla (92036)
*40030 Storm all models '90 thru '93
Tracker - see SUZUKI Samurai (90010)

GMC
Safari - see CHEVROLET ASTRO (24010)
Vans & Pick-ups - see CHEVROLET

HONDA

42010 Accord CVCC all models *76 thru '83
42011 Accord all models '84 thru '89

42012 Accord all models '90 thru '93

42013 Accord all models '94 thru '95

42020 Civic 1200 all models '73 thru '79
42021 Civic 1300 & 1500 CVCC '80 thru '83
42022 Civic 1500 CVCC all models '75 thru '79
42023 Civic all models "84 thru '91

*42024 Civic & del Sol '92 thru '95

*42040 Prelude CVCC all models '79 thru '89

HYUNDAI
*43015 .Excel all models '86 thru '94

ISUZU
Hombre - see CHEVROLET S-10 (24071)

*47017 Rodeo '91 thru '97; Amigo '89 thru '94;
Honda Passport '95 thru "97

*47020 Trooper & Pick-up, all gasoline models
Pick-up, '81 thru '93; Trooper, '84 thru '91

JAGUAR
*49010 XJ6 all 6 cyl models "68 thru '86
. "49011 XJ6 all models '88 thru '94 -
*49015 XJ12 & XJS all 12 cyl models '72 thru '85

JEEP

*50010 Cherokee, C he & Wag Limited
all models '84 thru '96

50020 CJ all models '49 thru '86

*50025 Grand Cherokee all models '93 thru '98

50029 Grand Wagoneer & Pick-up '72 thru '91
Grand Wagoneer '84 thru '91, Cherokee &
Wagoneer '72 thru '83, Pick-up '72 thru '88

*50030 Wrangler all models '87 thru '95

. LINCOLN
Navigator - see FORD Pick-up (36059)
58010 Rear Wheel Drive all models '70 thru '96

MAZDA
61010 GLC Hatchback (rear wheel drive) '77 thru '83
61011 GLC (front wheel drive) '81 thru '85
*61015 323 & Protogé '90 thru '97
*61016 MX-5 Miata '90 thru '97
*61020 MPV all models '89 thru '94

Navajo - see Ford Explorer {36024)
61030 Pick-ups '72 thru '93

Pick-ups '94 thru '96 - see Ford Ranger {36071)
61035 RX-7 all models '79 thru '85
*61036 RX-7 all models '86 thru '91
61040 626 (rear wheel drive) all models '79 thru '82
*61041 626/MX-6 (front wheel drive) '83 thru '91

MERCEDES-BENZ

63012 123 Series Diesel '76 thru '85

*63015 190 Series four-cyl gas models, '84 thru '88
63020 230/250/280 6 cyl sohc models '68 thru '72
63025 280 123 Series gasoline models 77 thru "81
63030 350 & 450 all models '71 thru '80

MERCURY .
See FORD Listing.

MG
66010 MGB Roadster & GT Coupe '62 thru '80
66015 MG Midget, Austin Healey Sprite '58 thru '80

MITSUBISHI
*68020 Cordia, Tredia, Galant, Precis &
Mirage '83 thru '93
*68030 Eclipse, Eagle Talon & Ply. Laser "90 thru '94
‘68040 Pick-up '83 thru '96 & Montero '83 thru '93

NISSAN

72010 300ZX all models including Turbo '84 thru '89
*72015 Altima all models '93 thru '97

*72020 Maxima all models '85 thru '91

*72030 Pick-ups '80 thru '96 Pathfinder '87 thru '95
72040 Pulsar all models '83 thru '86

*72050 Sentra all models '82 thru '94

*72051 Sentra & 2005X all models "95 thru '98
*72060 Stanza all models '82 thru '90

OLDSMOBILE
*73015 Cutlass V6 & V8 gas models '74 thru '88

For other OLDSMOBILE titles, see BUICK,
CHEVROLET or GENERAL MOTORS listing.

PLYMOUTH
For PLYMOUTH titles, see DODGE listing.

PONTIAC
79008 Fiero all models '84 thru '88
79018 Firebird V8 models except Turbo '70 thru '81
79019 Firebird all models '82 thru "92
For other PONTIAC titles, see BUICK,
CHEVROLET or GENERAL MOTORS listing.

PORSCHE

*80020 911 except Turbo & Carrera 4 '65 thru '89
80025 914 all 4 cyl models '69 thru '76

80030 924 all models including Turbo '76 thru '82
*80035 944 all models including Turbo '83 thru '89

RENAULT
Alliance & Encore - see AMC (14020)

SAAB
*84010 900 all models including Turbo '79 thru '88

SATURN
87010 Saturn all models '91 thru '96

SUBARU
89002 1100, 1300, 1400 & 1600 '71 thru '79
*89003 1600 & 1800 2WD & 4WD '80 thru '94

SUZUKI
*80010 Samurai/Sidekick & Geo Tracker '86 thru '96

TOYOTA

92005 Camry all models '83 thru '91

92006 Camry all models '"92 thru '96

92015 Celica Rear Wheel Drive '71 thru '85
*82020 Celica Front Wheel Drive '86 thru '93
92025 Celica Supra all models '79 thru '92

92030 Corolla all models '75 thru '79

92032 Corolla all rear wheel drive models '80 thru '87
92035 Corolia all front wheel drive models '84 thru '92
*92036 Corolla & Geo Prizm '93 thru '97

92040 Corolla Tercel all models '80 thru ‘82
92045 Corona all models '74 thru "82

92050 Cressida all modeis "78 thru '82

92055 Land Cruiser FJ40, 43, 45, 55 '68 thru '82
92056 Land Cruiser FJ60, 62, 80, FZJ80 '80 thru '96
*92065 MR2 all models "85 thru '87

92070 Pick-up all models '69 thru '78

“92075 Pick-up all models '79 thru '95

*92076 Tacoma '95 thru '98, 4Runner '96 thru '98,

& T100 '93 thru '98

*92080 Previa all models "91 thru '95

92085 Tercel all models '87 thru '94

TRIUMPH
94007 Spitfire all models '62 thru '81
94010 TR7 all models '75 thru '81

vw
96008 Beetle & Karmann Ghia '54 thru '79
96012 Dasher all gasoline models '74 thru '81
*96016 Rabbit, Jetta, Scirocco, & Pick-up gas
models '74 thru '91 & Convertible '80 thru '92
96017 Golf & Jetta all models '83 thru '97
96020 Rabbit, Jetta & Pick-up diesel '77 thru '84
96030 Transporter 1600 all models '68 thru '79
96035 Transporter 1700, 1800 & 2000 '72 thru '79
96040 Type 3 1500 & 1600 all models '63 thru '73
96045 Vanagon all air-cooled models "80 thru '83

VOLVO

97010 120, 130 Series & 1800 Sports '61 thru '73
97015 140 Series all models '66 thru '74

*87020 240 Series all models '76 thru 93

97025 260 Series all models '75 thru '82

*97040 740 & 760 Series all models '82 thru '88

TECHBOOK MANUALS 1
10205 Automotive Computer Codes
10210 Automotive Emissions Control Manual
10215 Fuel Injection Manual, 1978 thru 1985
10220 Fuel Injection Manual, 1986 thru 1986
10225 Holley Carburetor Manual
10230 Rochester Carburetor Manual
10240 Weber/Zenith/Stromberg/SU Cart
10305 Chevrolet Engine Overhaul Manual
10310 Chrysler Engine Overhaul Manual
10320 . Ford Engine Overhaul Manual
10330 GM and Ford Diesel Engine Repair Manual
10340 Small Engine Repair Manual
10345 Suspension, Steering & Driveline Manual
10355 Ford Aut tic Trar ission Overhaul
10360 GM Aut tic T i Overhaul
10405 Automotive Body Repair & Painting
10410 Automotive Brake Manual
10415 Automotive Detaiing Manual
10420 Automotive Eelectrical Manual
10425 Automotive Heating & Air Conditioning
10430 Automotive Reference Manual & Dictionary
10435 Automotive Tools Manual
10440 Used Car Buying Guide
10445 Welding Manual
10450 ATV Basics

SPANISH MANUALS
98903 Reparacion de Carroceria & Pintura
98905 Céddigos Automotrices de la Computadora
98910 Frenos Automotriz
98915 Inyeccién de Combustible 1986 al 1994
99040 Ch let & GMC Camionetas '67 al '87
Incluye Suburban, Blazer & Jimmy 67 al '91
99041 Chevrolet & GMC Camionetas '88 al '95
Incluye Suburban '92 al '95, Blazer &
Jimmy '92 al '94, Tahoe y Yukon '85
99042 Chevrolet & GMC Camionetas Cerradas
'68 al '95
99055 Dodge Caravan & Plymouth Voyager '84 al '95
99075 Ford Camionetas y Bronco '80 al '94
99077 Ford Camionetas Cerradas ‘69 al '91
99083 Ford Modelos de Tamafio Grande '75 al '87
99088 Ford Modelos de Tamafio Mediano ‘75 al '86
99091 Ford Taurus & Mercury Sable '86 al '95
99095 GM Modelos de Tamafio Grande '70 al ‘90
99100 GM Modelos de T fio Med ‘70 al '88
99110 Nissan Camionetas ‘80 al '96,
Pathfinder ‘87 al '95
99118 Nissan Sentra ‘82 al ‘94
89125 Toyota Camionetas y 4Runner '79 al '95

* Listings shown with an asterisk (*) indicate mode| coverage as of this printing. These titles will be periodically

updated to include later model years - consult your Haynes dealer for more information.

Over 100 Haynes
motorcycle manuals
also available 5-98
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Common spark plug conditions

NORMAL

Symptoms: Brown to grayish-tan color and slight
electrode wear. Correct heat range for engine and
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 oil
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: Oily coating caused
by poor oil control. Qil 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: Melted 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 techniques 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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