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Haynes author, mechanic and photographer with Isuzu Trooper li
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About this manual
Its purpose

The purpose of this manual is to heip
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
Isuzu Pick-ups and Trooper

Isuzu Trooper models are available in
two and four-door station wagon body styles.
Pick-up models are available in short and
long bed styles.

Early four-cyiinder engines are equipped
with a carburetor. Some later four-cylinder
engines are equipped with port fuel injection.
All V6 engines are equipped with throttle
body fuel injection.

The engine drives the rear wheels
through either a four or five-speed manual or
four-speed automatic transmission via a
driveshaft and solid rear axle. A transfer case
and driveshaft are used to drive the front
driveaxles on 4WD models.

The suspension features independent
control arms, torsion bars and shock absorb-
ers at the front. A solid axle at the rear is sus-

pended by leaf springs and shock absorbers.
The steering box is mounted to the left

of the engine and is connected to the steer-
ing arms through a series of rods. Power
assist is optional on some models.

The brakes are disc at the front and
drums at the rear, with power assist stan-
dard. Some later models are equipped with
disc brakes in the rear, instead of drums.
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Vehicle identification numbers
Modifications are a continuing and

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

Vehicle Identification Number
(VIN)

This very important identification num-
ber is stamped on a piate attached to the left
side of the dashboard just inside the wind-
shield on the driver's side of the vehicle (see
illustration). The VIN also appears on the

Vehicle Certificate of Title and Registration. It
contains information such as where and
when the vehicle was manufactured, the
model year and the body style.

Engine identification number
The engine ID number on four-cylinder

engines is located in one of two places: 1) on
a machined surface on the left rear corner of
the block (see illustration) or 2) in the center
of the right side of the block, near the top. On
V6 engines, the ID number is located on a
pad at the front of the block (see illustra-
tion).

Paint code identification plate
This plate is located in the engine com-

partment, usually on the radiator support. It
tells what color and type of paint was origi-
nally applied to the vehicle.

Safety Certification label
The Safety Certification label is affixed

to the left front door pillar. The plate contains
the name of the manufacturer, the month and
year of production, the Gross Vehicle Weight
Rating (GVWR) and the certification state-
ment.

The Vehicle Identification Number (VIN) is visible from outside the
vehicle through the driver's side of the windshield

On some four-cylinder engines, like the one shown here, the
identification number is located on a machined surface on the left
rear corner of the block - on others, it's in the center of the right

side of the block, towards the top

V6 engine ID number location The paint code ID plate is usually located on the radiator support
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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

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,
tools and working facilities
Maintenance techniques

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

Fasteners
Fasteners are nuts, bolts, studs and

screws used to hold two or more parts
together. There are a few things to keep in
mind when working with fasteners. Almost all
of them use a locking device of some type,
either a lockwasher, locknut, locking tab or
thread adhesive. Ail threaded fasteners
should be clean and straight, with undam-
aged threads and undamaged comers 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 oniy 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 boit. Badly rusted fasteners
may have to be chiseled or sawed off or
removed with a special nut breaker, available
at tool stores.

If a boit or stud breaks off in an assem-
bly, it can be drilled and removed with a spe-
cial too! 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.
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Fastener sizes
3 number of reasons, automobile

manufact1.. ting fid and wider
use of metric fasteners. Therefore, it is impor-

e between
standard (sometimes called U.S. or SAE) and
metric hardware, since they cannot oe inter-
changed.

Ail bolts, whether standard or metric, are
sized according to diameter, thread pitch and
length. For example, a standard 1/2 - 1 3 x 1
bolt is 1/2 inch in diameter, has 13 threads per
inch and is 1 inch long. An Ml 2 - 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.

!n addition to the differences in diame-
ter, thread pitch and length, metric and stan-
dard boits can also be distinguished by
examining the bolt heads. To begin with, the
distance across the flats on a standard bolt
head is measured in inches, while the same
dimension on a metric boit is sized in millime-
ters (the same is true for nuts). As a result, a
standard wrench should not be used on a
metric boit and a metric wrench should not
be used on a standard boit. Also, most stan-
dard bolts have slashes radiating out from
the center of the head to denote the grade or
strength of the boit, 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 boits have a property class
(grade) number, rather than a slash, molded
into their heads to indicate boit strength. In
this case, the higher the number, the stronger
the boit. Property ciass 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.

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 US3 sizes.

Since fasteners of the same size (both
standard and nay have different

Metric thread sizes Ft-ibs Nm
M-6. , 6 to 9 9 to 12
M-8 14 to 21 19 to 28
M-10 28 to 40 38 to 54
M-12 50 to 71 68 to 96
M-14 80 to 140 109 to 154

Pipe thread sizes
1/8 , 5 to 3 7 to 10
1/4 12 to 18 17 to 24
3/3 22 to 33 30 to 44
1/2 , 25 to 35 34 to 47

U.S. thread sizes
1/4 - 20 6 to 9 9 to 12
5/16 - 18 12 to 18 17 to 24
5/16 - 24 14 to 20 19 to 27
3/8 - 16 22 to 32 30 to 43
3/8 - 24 27 to 38 37 to 51
7/16 - 14 40 to 55 55 to 74
7/16 - 20 40 to 60 55 to 81
1/2 - 13 55 to 80 75 to 108

Standard {SAE and USS) bolt
dimensions/grade marks

Grade marks (bolt strength)
Length (in inches)
Thread pitch (number of threads per
inch)
Nominal diameter (in inches)

Metric bolt dimensions/grade marks

P Property class (bolt strength)
L Length (in millimeters)
T Thread pitch (distance between

threads in millimeters)
D Diameter

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 (uniubricated)
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 boits, oil pan bolts, differential
cover bolts, etc., must be loosened or tight-
ened in sequence to avoid warping the com-



Maintenance techniques, tools and working facilities 0-9

Micrometer set Dial Indicator set

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-haif
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.

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

Whenever wiring 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 seaier 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 seaier should be used.

Hose removal tips
Warning: If the vehicle is equipped with air
conditioning, do not disconnect any of the
A/C hoses without first having the system
depressuhzed 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 chemicai reactions, the
rubber in hoses can bond itself to the metal
spigot that the hose fits over, To remove a
hose, first ioosen 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
untii it is completely free, then pull it off. Siii-
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 damps when-
ever a hose is removed.

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
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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
Spark plug gap adjusting tool
Feeler gauge set
Brake bleeder wrench
Standard screwdriver (5/16-inch x

6 inch)

Phillips screwdriver (No. 2x6 inch)
Combination pliers - 6 inch
Hacksaw and assortment of blades
Tire pressure gauge
Grease gun
Oil can
Fine emery cloth
Wire brush
Battery post and cable cleaning tool
Oil filter wrench
Funnel (medium size)
Safety goggles
Jackstands (2)
Drain pan

Note: If basic tune-ups are going to be part of
routine maintenance, it will be necessary to
purchase a good quality stroboscopic timing
light and combination tachometer/dwell
meter. Although they are included in the list
of special tools, it is mentioned here because
they are absolutely necessary for tuning most
vehicles properly.

Repair and overhaul tool set
These tools are essential for anyone

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

it has the capacity of accepting a very wide
range of large sockets. Ideally, however, the
mechanic should have a 3/8-inch drive set
and a 1/2-inch drive set.

Socket set(s)
Reversible ratchet
Extension -10 inch
Universal joint
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. 3x8 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
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)
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Note: Another tool which is often useful is an
electric drill with a chuck capacity of 3/8-inch
and a set of good quality drill bits.

Special tools
The toois 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
public, and not those special tools produced
by the vehicle manufacturer for distribution to
dealer service departments. Occasionally,
references to the manufacturer's special
tools are included in the text of this manual.
Generally, an alternative method of doing the
job without the special tool is offered. How-
ever, sometimes there is no alternative to
their use. Where this is the case, and the tool
cannot be purchased or borrowed, the work
should be turned over to the dealer service
department or an automotive repair shop.

Valve spring compressor
Piston ring groove cleaning tool
Piston ring compressor
Piston ring installation tool
Cylinder compression gauge
Cylinder ridge reamer
Cylinder surfacing hone
Cylinder bore gauge
Micrometers and/or dial calipers
Hydraulic lifter removal tool
Balljoint separator
Universal-type puller
Impact screwdriver
Dial indicator set
Stroboscopic timing light (inductive

pick-up)
Hand operated vacuum/pressure pump
Tachometer/dwell meter
Universal electrical multimeter
Cable hoist
Brake spring removal and installation

tools
Floor jack

Buying toois
For the do-it-yourselfer who is just start-

ing to get involved in vehicle maintenance
and repair, there are a number of options
available when purchasing tools. If mainte-
nance and minor repair is the extent of the
work to be done, the purchase of individual
tools is satisfactory. If, on the other hand,
extensive work is planned, it would be a good
idea to purchase a modest tool set from one
of the large retail chain stores. A set can usu-
ally be bought at a substantial savings over
the individual tool prices, and they often
come with a tool box. As additional tools are

needed, add-on sets, individual tools and a
larger tool box can be purchased to expand
the tool selection. Building a tool set gradu-
ally allows the cost of the tools to be spread
over a longer period of time and gives the
mechanic the freedom to choose only those
tools that will actually be used.

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

Care and maintenance of tools
Good tools are expensive, so it makes

sense to treat them with respect. Keep them
clean and in usable condition and store them
properly when not in use. Always wipe off any
dirt, grease or metal chips before putting
them away. Never leave toois 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 jam nut and bolt.

3) The third method uses a patented
thread repair kit like Heli-Coil or Slimsert.
These easy-to-use kits are designed 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 roils 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 these 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.
c) 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.
e) The two vehicles MUST NOT TOUCH each other!
f) Make sure the transaxle is in Neutral (manual) or Park (automatic),

g) If the booster battery is not a maintenance-free type, remove the
vent caps and lay a cloth over the vent holes.

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

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

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

Make the booster battery cable connections in the numerical
order shown (note that the negative cable of the booster battery

is NOT attached to the negative terminal of the dead battery)
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Jacking and towing
Jacking

The jack supplied with the vehicle
should only be used for raising the vehicle
when changing a tire or placing jackstands
under the frame. Warning: 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
with the hazard flashers on, the wheels
blocked, the parking brake applied and the
transmission in Park (automatic) or Reverse
(manual). If a tire is being changed, loosen
the lug nuts one-half turn and leave them in
place until the wheel is raised off the ground.

Place the jack under the vehicle suspen-
sion in the indicated position (see illustra-
tions). Operate the jack with a slow, smooth
motion until the wheel is raised off the

ground. Remove the lug nuts, pull off the
wheel, install the spare and thread the lug
nuts back on with the beveled sides facing in.
Tighten them snugly, but wait until the vehicle
is lowered to tighten them completely.

Lower the vehicle, remove the jack and
tighten the nuts (if loosened or removed) in a
criss-cross pattern.

Towing
As a general rule, vehicles should be

towed with all four wheels on the ground. If
necessary, the front or rear wheels may be
raised for towing. Do not exceed 35 MPH or
tow the vehicle farther than 50 miles.

Equipment specifically designed for
towing should be used and should be
attached to the main structural members of
the vehicle, not the bumper or brackets. Tow

hooks are attached to the frame at both ends
of the vehicle. However, they are for emer-
gency use only and should not be used for
highway towing. Stand clear of vehicles when
using the tow hooks - tow straps and chains
may break, causing serious injury.

Safety is a major consideration when
towing and all applicable state and local laws
must be obeyed. A safety chain must be used
for all towing (in addition to the tow bar).

While towing, the parking brake must be
released, the transmission must be in Neutral
and the transfer case (if equipped) must be in
2H. The steering must be unlocked (ignition
switch in the Off position). If you're towing a
4WD model with the front wheels on the
ground, the front hubs must be unlocked.
Remember that power steering and power
brakes will not work with the engine off.

Jack under
the frame
rail
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Automotive chemicals and lubricants
A number of automotive chemicals and

lubricants are available for use during vehicle
maintenance and repair. They include a wide
variety of products ranging from cleaning sol-
vents and degreasers to lubricants and pro-
tective sprays for rubber, plastic and vinyl.

Cleaners
Carburetor cleaner and choke cleaner

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

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

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

Demoisturants remove water and mois-
ture from electrical components such as alter-
nators, voltage regulators, electrical connec-
tors and fuse blocks. They are non-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-20 to 20W-50.

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

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

High-temperature wheel bearing
grease is designed to withstand the extreme
temperatures encountered by wheel bearings

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

White grease is a 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 iines. 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; in3)
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 (oz)
Pounds (Ib)

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

Pressure
Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)
Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)
Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)
Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)
Kilopascals (kPa)

Torque (moment of force)
Pounds-force inches
(Ibf in; Ib in)
Pounds-force inches
(Ibf in; Ib in)
Pounds-force inches
(Ibf in; Ib in)
Pounds-force feet (Ibf ft; Ib ft)

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

Vacuum
inches mercury (in. Hg)
Inches mercury (in. Hg)

Power
Horsepower (hp)

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

X 25.4 = Millimetres (mm)
X 0.305 = Metres (m)
X 1.609 = Kilometres (km)

X 16.387 = Cubic centimetres (cc; cm3)
X 0.568 = Litres (I)
X 1.137 = Litres (I)
X 1.201 = US quarts (US qt)
X 0.946 = Litres (I)
X 4.546 = Litres (I)
X 1.201 = US gallons (US gal)
X 3.785 = Litres (I)

X 28.35 = Grams (g)
X 0.454 = Kilograms (kg)

X 0.278 »Newtons (N)
X 4,448 m Newtons (N)
X 0.1 = Kilograms-force (kgf; kg)

X 0.070 = Kilograms-force per square
centimetre (kgf/cm2; kg/cm2)

X 0.068 = Atmospheres (atm)

X 0.069 =Bars

X 6.895 = Kilopascals (kPa)

X 0.01 = Kilograms-force per square
centimetre (kgf/cm2; kg/cm2)

X 1.152 = Kilograms-force centimetre
(kgf cm; kg cm)

X 0.113 = Newton metres (Nm)

X 0.083 = Pounds-force feet (Ibf ft; Ib ft)

X 0.138 = Kilograms-force metres
(kgf m; kg m)

X 1.356 = Newton metres (Nm)
X 0.102 = Kilograms-force metres

(kgf m; kg m)

X 3.377 = Kilopascals (kPa)
X 25.4 = Millimeters mercury (mm Hg)

X 745.7 = Watts (W)

X 1.609 = Kilometres per hour (km/hr; kph) X 0.621 = Miles per hour (miles/hr; mph)

X
X
X

X
X
X
X
X
X
X
X

X
X

X
X
X

X

X

X

X

X

X

X

X

X

X
X

X
X

X

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

m Inches (in)
- Feet (ft)
m Miles

= Cubic inches (cu in; in3)
= Imperial pints (Imp pt)
= imperial quarts (Imp qt)
m 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)
m Newtons (N)

= Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)

= Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)

= Pounds-force per square inch
(psi; Ibf/in2; IWn2)

= Pounds-force per square inch
(psi; Ibf/in2; Ib/in2)

= Kilopascals (kPa)

= Pounds-force inches
(Ibf in; Ib in)

= Pounds-force inches
(Ibf in; Ib in)

= Pounds-force inches
(ibf in; ib in)

m Pounds-force feet (Ibf ft; Ib ft)

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

= Inches mercury
= Inches mercury

= Horsepower (hp)

Fuel consumption*
Miles per gallon, Imperial (mpg) X 0.354 = Kilometres per litre (km/I) X 2.825 = Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg) X 0.425 = Kilometres per litre (km/I) X 2.352 = Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius (Degrees Centigrade; °C) = (6F - 32) x 0.56

*/f is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (1/1 OOkrn),
where mpg (Imperial) x 1/100 km = 282 and mpg (US) x 1/100 km — 235
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Regardless of how enthusiastic you may
be about getting on with the job at hand, take
the time to ensure that your safety is not
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 system - let it cool or cover it with a
cloth and release the pressure gradually.
DON'T attempt to drain the engine oil until
you are sure it has cooled to the point that it
will not burn you.
DON'T touch any part of the engine or ex-
haust system until it has cooled sufficiently to
avoid burns.
DON'T siphon toxic liquids such as gasoline,
antifreeze and brake 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
on it.
DON'T use loose fitting wrenches or other
tools which may slip and cause injury.
DON'T push on wrenches when loosening or
tightening nuts or bolts. Always try to puil the
wrench toward you. If the situation calls for
pushing the wrench away, push with an open
hand to avoid scraped knuckles if the wrench
should slip.
DON'T attempt to lift a heavy component
alone - get someone to help you.
DON'T rush or take unsafe shortcuts to finish
a job.
DON'T allow children or animals in or around
the vehicle while you are working on it.
DO wear eye protection when using power
tools such as a drill, sander, bench grinder,

etc. and when working under a vehicle.
DO keep loose clothing and long hair well out
of the way of moving parts.
DO make sure that any hoist used has a safe
working load rating adequate for the job.
DO get someone to check on you periodically
when working alone on a vehicle.
DO carry out work in a logical sequence and
make sure that everything is correctly assem-
bled and tightened.

DO keep chemicals and fluids tightly capped
and out of the reach of children and pets.
DO remember that your vehicle's safety
affects that of yourself and others. If in doubt
on any point, get professional advice.

Asbestos
Certain friction, insulating, sealing, and

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

Fire
Remember at all times that gasoline is

highly flammable, Never smoke or have any
kind of open flame around when working on a
vehicle. But the risk does not end there. A
spark caused by an electrical short circuit, by
two metal surfaces contacting each other, or
even by static electricity built up in your body
under certain conditions, can ignite gasoline
vapors, which in a confined space are highly
explosive. Do not, under any circumstances,
use gasoline for cleaning parts. Use an
approved safety solvent.

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

Fumes
Certain fumes are highly toxic and can

quickly cause unconsciousness and even
death if inhaled to any extent. Gasoline vapor
fails 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 or the battery
may burst.

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

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

Household current
When using an electric power tool,

inspection light, etc., which operates on
household current, always make sure that the
tool is correctly connected to its plug and
that, where necessary, it is properly
grounded. Do not use such items in damp
conditions and, again, do not create a spark
or apply 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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Troubleshooting

Symptom Section

Engine and performance
Alternator light fails to come on when key is turned on 13
Alternator light stays on 12
Battery will not hold a charge. ,..., 11
Engine backfires 18
Engine diesels (continues to run) after being turned off 21
Engine hard to start when cold 4
Engine hard to start when hot 5
Engine lacks power 17
Engine 'lopes' while idling or idles erratically 8
Engine misses at idle speed. 9
Engine misses throughout driving speed range 4
Engine rotates but will not start 2
Engine stalls... 16
Engine starts but stops immediately..... 7
Engine surges while holding accelerator steady 19
Engine will not rotate when attempting to start 1
Excessive fuel consumption.... 24
Excessively high idle speed 10
Excessive oil consumption..... 23
Fuel odor 25
Hesitation or stumble during acceleration 15
Low oil pressure 22
Miscellaneous engine noises 26
Pinging or knocking engine sounds when engine
is underload 20
Starter motor noisy or engages roughly 6
Starter motor operates without turning engine 3

Cooling system
Abnormal coolant loss 31
Corrosion..... ... 33
External coolant leakage...... 29
Internal coolant leakage 30
Overcooling..... 28
Overheating.... 27
Poor coolant circulation 32

Clutch
Clutch pedal stays on floor when disengaged..... 39
Clutch slips (engine speed increases

with no increase in vehicle speed).... 35
Fails to release (pedal pressed to the floor - shift lever

does not move freely in and out of Reverse) 34
Grabbing (chattering) as clutch is engaged 36
Squeal or rumble with clutch disengaged (pedal depressed) 38
Squeal or rumble with clutch engaged (pedal released)..... 37

Manual transmission
Difficulty engaging gears..... 45
Noise occurs while shifting gears 46
Noisy in all gears 41
Noisy in Neutral with engine running..... 40
Noisy in one particular gear 42
Oilleaks 44
Slips out of gear 43

Automatic transmission
Engine will start in gears other than Park or Neutral 50

Symptom Section

Fluid leakage .. 47
General shift mechanism problems 48
Transmission slips, shifts rough, is noisy or has

no drive in forward or Reverse gears 51
Transmission will not downshift with the

accelerator pedal pressed to the floor... 49

Driveshaft
Knock or clunk when transmission is under initial

load (just after transmission is put into gear) 53
Leaks at front of driveshaft 52
Metallic grating sound consistent with vehicle speed 54
Scraping noise 56
Vibration 55
Whining orwhistling noise 57

Rear axle and differential
Knocking sound when starting or shifting gears 59
Noise - same when in drive as when vehicle is coasting 58
Noise when turning 60
Oilleaks 62
Vibration 61

Transfer case (4WD models)
Difficult shifting 64
Gear jumping out of mesh 63
Noise 65

Brakes
Brake pedal feels spongy when depressed 69
Brake pedal pulsates during brake application 72
Brakes drag (indicated by sluggish engine performance

or wheels being very hot after driving).... 73
Excessive brake pedal travel 68
Excessive effort required to stop vehicle 70
Noise (high-pitched squeal) 67
Pedal travels to the floor with little resistance 71
Rear brakes lock up under heavy brake application 75
Rear brakes lock up under light brake application 74
Vehicle pulls to one side during braking 66

Suspension and steering
Excessively stiff steering 80
Excessive pitching and/or rolling around

corners or during braking 78
Excessive play in steering 81
Excessive tire wear (not specific to one area) 87
Excessive tire wear on inside edge 89
Excessive tire wear on outside edge 88
Lack of power assistance 82
Miscellaneous noises 86
Noisy power steering pump 85
Shimmy, shake or vibration 77
Steering effort not the same in both

directions (power system) 84
Steering wheel fails to return to straight-ahead position 83
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Troubleshooting

This Section provides an easy reference
guide to the more common problems that
may occur during the operation of your vehi-
cle. Various symptoms and their probable
causes are grouped under headings denoting
components or systems, such as Engine,
Cooiing system, etc. They aiso refer to the
Chapter and/or Section that deais with the
problem.

Remember that successful trou-
bleshooting isn't a mysterious black art prac-
ticed only by professional mechanics, it's
simply the result of knowledge combined
with an intelligent, systematic approach to a
problem. Always use a process of elimination
starting with the simplest solution and work-
ing through to the most complex - and never
overlook the obvious. Anyone can run the
gas tank dry or leave the lights on overnight,
so don't assume that you're exempt from
such oversights.

Finally, always establish a clear idea
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 all other connections in the
system to make sure they don't fail as well. If
a particular fuse continues to blow, find out
why - don't just go on replacing fuses.
Remember, failure of a small component can
often be indicative of potential failure or
incorrect functioning of a more important
component or system.

Engine and performance

1 Engine will not rotate when
attempting to start

1 Battery terminal connections loose or
corroded. Check the cable terminals at the
battery; tighten cable clamp and/or clean off
corrosion as necessary (see Chapter 1).
2 Battery discharged or faulty. If the cable
ends are clean and tight on the battery posts,
turn the key to the On position and switch on
the headlights or windshield wipers. If they
won't run, the battery is discharged.
3 Automatic transmission not engaged in
park (P) or Neutral (N).
4 Broken, loose or disconnected wires in
the starting circuit. Inspect all wires and con-
nectors at the battery, starter soienoid and
ignition switch (on steering column).
5 Starter motor pinion jammed in flywheel
ring gear. If manual transmission, place
transmission in gear and rock the vehicle to
manually turn the engine. Remove starter
(Chapter 5) and inspect pinion and flywheel
(Chapter 2) at earliest convenience.
6 Starter solenoid faulty (Chapter 5).
7 Starter motor faulty (Chapter 5).
8 Ignition switch faulty (Chapter 12).
9 Engine seized. Try to turn the crankshaft
with a large socket and breaker bar on the
pulley bolt.

2 Engine rotates but will not start

1 Fuel tank empty.
2 Battery discharged (engine rotates
slowly). Check the operation of electrical
components as described in previous Sec-
tion.
3 Battery terminal connections loose or
corroded. See previous Section.
4 Fuel not reaching carburetor or fuel
injector. Check for clogged fuel filter or lines
and defective fuel pump. Also make sure the
tank vent lines aren't clogged (Chapter 4).
5 Choke not operating properly (Chap-
ter 1).
6 Faulty distributor components. Check
the cap and rotor (Chapter 1).
7 Low cylinder compression. Check as
described in Chapter 2.
8 Valve clearances not properly adjusted -
Chapter 1 (four-cylinder engine) or Chap-
ter 2B (V6 engine).
9 Water in fuel. Drain tank and fill with new
fuel.
10 Defective ignition coil (Chapter 5).
11 Dirty or clogged carburetor jets or fuel
injector. Carburetor out of adjustment. Check
the float level (Chapter 4).
12 Wet or damaged ignition components
(Chapters 1 and 5).
13 Worn, faulty or incorrectly gapped spark
plugs (Chapter 1).
14 Broken, loose or disconnected wires in
the starting circuit (see previous Section).
15 Loose distributor (changing ignition tim-
ing). Turn the distributor body as necessary
to start the engine, then adjust the ignition
timing as soon as possible (Chapter 1).
16 Broken, loose or disconnected wires at
the ignition coil or faulty coil (Chapter 5).
17 Timing chain or belt failure or wear
affecting valve timing (Chapter 2).

3 Starter motor operates without
turning engine

1 Starter pinion sticking. Remove the
starter (Chapter 5) and inspect.
2 Starter pinion or flywheel/driveplate
teeth worn or broken. Remove the inspection
cover and inspect.

4 Engine hard to start when cold

1 Battery discharged or low. Check as
described in Chapter 1.
2 Fuel not reaching the carburetor or fuel
injectors. Check the fuel filter, lines and fuel
pump (Chapters 1 and 4).
3 Choke inoperative (Chapters 1 and 4).
4 Defective spark plugs (Chapter 1).

5 Engine hard to start when hot

1 Air filter dirty (Chapter 1).

2 Fuel not reaching carburetor or fuel
injectors, (see Section 4). Check for a vapor
lock situation, brought about by clogged fuel
tank vent lines.
3 Bad engine ground connection.
4 Choke sticking (Chapter 1).
5 Defective pick-up coil in distributor
(Chapter 5).
6 Float level too high (Chapter 4).

6 Starter motor noisy or engages
roughly

1 Pinion or flywheei/driveplate teeth worn
or broken. Remove the inspection cover on
the left side of the engine and inspect.
2 Starter motor mounting bolts loose or
missing.

7 Engine starts but stops
immediately

1 Loose or damaged wire harness con-
nections at distributor, coil or alternator.
2 Intake manifold vacuum leaks. Make
sure all mounting bolts/nuts are tight and all
vacuum hoses connected to the manifold are
attached properly and in good condition.
3 Insufficient fuel flow (see Chapter 4).

8 Engine lopes' while idling or
idles erratically

1 Vacuum leaks. Check mounting bolts at
the intake manifold for tightness. Make sure
that all vacuum hoses are connected and in
good condition. Use a stethoscope or a
length of fuel hose held against your ear to
listen for vacuum leaks while the engine is
running. A hissing sound will be heard. A
soapy water solution will also detect leaks.
Check the intake manifold gasket surfaces.
2 LeaKing EGR valve or plugged PCV
valve (see Chapters 1 and 6).
3 Air filter clogged (Chapter 1).
4 Fuel pump not delivering sufficient fuel
(Chapter 4).
5 Leaking head gasket. Perform a cylinder
compression check (Chapter 2).
6 Timing chain worn (Chapter 2).
7 Camshaft lobes worn (Chapter 2).
8 Valve clearance out of adjustment -
Chapter 1 (four-cylinder engine) or Chap-
ter 2B (V6 engine).
9 Valves burned or otherwise leaking
(Chapter 2).
10 Ignition timing out of adjustment (Chap-
ter 1).
11 Ignition system not operating properly
(Chapters 1 and 5).
12 Thermostatic air cleaner not operating
properly (Chapter 1).
13 Choke not operating properly (Chap-
ters 1 and 4).
14 Dirty or clogged injector(s). Carburetor
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dirty, clogged or out of adjustment. Check
the float level (Chapter 4).
15 Idle speed out of adjustment (Chap-
ter 1).

9 Engine misses at idle speed

1 Spark plugs faulty or not gapped prop-
erly (Chapter 1).
2 Faulty spark plug wires (Chapter 1).
3 Wet or damaged distributor compo-
nents (Chapter 1).
4 Short circuits in ignition, coil or spark
plug wires.
5 Sticking or faulty emissions systems
(see Chapter 6).
6 Clogged fuel filter and/or foreign matter
in fuel. Remove the fuel filter (Chapter 1) and
inspect.
7 Vacuum leaks at intake manifold or hose
connections. Check as described in Sec-
tion 8.
8 incorrect idle speed (Chapter 1) or idle
mixture (Chapter 4).
9 Incorrect ignition timing (Chapter 1).
10 Low or uneven cylinder compression.
Check as described in Chapter 2.
11 Choke not operating properly (Chap-
ter 1).
12 Clogged or dirty fuel injectors (Chap-
ter 4).

10 Excessively high idle speed

1 Sticking throttle linkage (Chapter 4).
2 Choke opened excessively at idle
(Chapter 4).
3 Idle speed incorrectly adjusted (Chap-
ter 1).
4 Valve clearances incorrectly adjusted -
Chapter 1 (four-cylinder engine) or Chap-
ter 2B (V6 engine).

11 Battery will not hold a charge

1 Alternator drivebeit defective or not
adjusted properly (Chapter 1).
2 Batter/ cables loose or corroded (Chap-
ter 1).
3 Alternator not charging properly (Chap-
ter 5).
4 Loose, broken or faulty wires in the
charging circuit (Chapter 5).
5 Short circuit causing a continuous drain
on the battery.
6 Battery defective internally.

12 Alternator light stays on

1 Fault in alternator or charging circuit
(Chapter 5).
2 Alternator drivebeit defective or not
properly adjusted (Chapter 1).

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

1 Faulty bulb (Chapter 12).
2 Defective alternator (Chapter 5).
3 Fault in the printed circuit, dash wiring
or bulb holder (Chapter 12).

14 Engine misses throughout driving
speed range

1 Fuel filter clogged and/or impurities in
the fuel system. Check fuel filter (Chapter 1)
or clean system (Chapter 4).
2 Faulty or incorrectly gapped spark plugs
(Chapter 1).
3 Incorrect ignition timing (Chapter 1).
4 Cracked distributor cap, disconnected
distributor wires or damaged distributor com-
ponents (Chapter 1),
5 Defective spark plug wires (Chapter 1).
6 Emissions system components faulty
(Chapter 6).
7 Low or uneven cylinder compression
pressures. Check as described in Chapter 2.
8 Weak or faulty ignition coil (Chapter 5).
9 Weak or faulty ignition system (Chap-
ter 5).
10 Vacuum leaks at intake manifold or vac-
uum hoses (see Section 8).
11 Dirty or clogged carburetor or fuel injec-
tor (Chapter 4).
12 Leaky EGR valve (Chapter 6).
13 Carburetor out of adjustment (Chap-
ter 4).
14 idle speed out of adjustment (Chap-
ter 1).

15 Hesitation or stumble during
acceleration

1 Ignition timing incorrect (Chapter 1).
2 ignition system not operating properly
(Chapter 5).
3 Dirty or clogged carburetor or fuel injec-
tor (Chapter 4).
4 Low fuel pressure. Check for proper
operation of the fuel pump and for restric-
tions in the fuel filter and lines (Chapter 4).
5 Carburetor out of adjustment (Chap-
ter 4).

16 Engine stalls

1 idle speed incorrect (Chapter 1).
2 Fuel filter clogged and/or water and
impurities in the fuel system (Chapter 1).
3 Choke not operating properly (Chap-
ter 1).
4 Damaged or wet distributor cap and
wires.
5 Emissions system components faulty

(Chapter 6).
6 Faulty or incorrectly gapped spark plugs
(Chapter 1). Also check the spark plug wires
(Chapter 1).
7 Vacuum leak at the carburetor, intake
manifold or vacuum hoses. Check as
described in Section 8.
8 Valve clearances incorrect - Chapter 1
(four-cylinder engine) or Chapter 2B (V6
engine).

17 Engine lacks power

1 Incorrect ignition timing (Chapter 1).
2 Excessive play in distributor shaft. At the
same time check for faulty distributor cap,
wires, etc. (Chapter 1).
3 Faulty or incorrectly gapped spark plugs
(Chapter 1).
4 Air filter dirty (Chapter 1).
5 Faulty ignition coil (Chapter 5).
6 Brakes binding (Chapters 1 and 10).
7 Automatic transmission fluid level incor-
rect, causing slippage (Chapter 1).
8 Clutch slipping (Chapter 8).
9 Fuel filter clogged and/or impurities in
the fuel system (Chapters 1
and 4).
10 EGR system not functioning properly
(Chapter 6).
11 Use of sub-standard fuel. Fill tank with
proper octane fuel.
12 Low or uneven cylinder compression
pressures. Check as described in Chapter 2.
13 Air leak at carburetor or intake manifold
(check as described in Section 8).
14 Dirty or clogged carburetor jets or mal-
functioning choke (Chapters 1 and 4).
15 Restricted exhaust system (Chapter 4).

18 Engine backfires

1 EGR system not functioning properly
(Chapter 6).
2 Ignition timing incorrect (Chapter 1).
3 Thermostatic air cleaner system not
operating properly (Chapter 6).
4 Vacuum leak (refer to Section 8).
5 Valve clearances incorrect - Chapter 1
(four-cylinder engine) or Chapter 2B (V6
engine).
6 Damaged valve springs or sticking
valves (Chapter 2).
7 Intake air leak (see Section 8).
8 Carburetor float levei out of adjustment
(Chapter 4).

19 Engine surges while holding
accelerator steady

1 Intake air leak (see Section 8).
2 Fuel pump not working properly (Chap-
ter 4).
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20 Pinging or knocking engine
sounds when engine is under
load

1 Incorrect grade of fuel. Fill tank with fuel
of the proper octane rating.
2 Ignition timing incorrect (Chapter 1).
3 Carbon build-up in combustion cham-
bers. Remove cylinder head(s) and clean
combustion chambers (Chapter 2).
4 Incorrect spark plugs (Chapter 1).

21 Engine dieseis (continues to run)
after being turned off

1 Idle speed too high (Chapter 1).
2 Ignition timing incorrect (Chapter 1).
3 Incorrect spark plug heat range (Chap-
ter 1).
4 Intake air leak (see Section 8).
5 Carbon build-up in combustion cham-
bers. Remove the cylinder head(s) and clean
the combustion chambers (Chapter 2).
6 Valves sticking (Chapter 2).
7 Valve clearances incorrect - Chapter 1
(four-cylinder engine) or Chapter 2B (V6
engine).
8 EGR system not operating properly
(Chapter 6).
9 Fuel shut-off system not operating prop-
erly (Chapter 6).
10 Check for causes of overheating (Sec-
tion 27).

22 Low oil pressure

1 Improper grade of oil.
2 Oil pump worn or damaged (Chapter 2).
3 Engine overheating (refer to Section 27).
4 Clogged oil filter (Chapter 1).
5 Clogged oil strainer (Chapter 2).
6 Oil pressure gauge not working properly
(Chapter 2).

23 Excessive oil consumption

1 Loose oil drain plug.
2 Loose bolts or damaged oil pan gasket
(Chapter 2).
3 Loose bolts or damaged front cover
gasket (Chapter 2).
4 Front or rear crankshaft oil seal leaking
(Chapter 2).
5 Loose bolts or damaged rocker arm
cover gasket (Chapter 2).
6 Loose oil filter (Chapter 1).
7 Loose or damaged oil pressure switch
(Chapter 2).
8 Pistons and cylinders excessively worn
(Chapter 2).
9 Piston rings not installed correctly on
pistons (Chapter 2).
10 Worn or damaged piston rings (Chap-
ter 2).
11 Intake and/or exhaust valve oil seals

worn or damaged (Chapter 2).
12 Worn valve stems.
13 Worn or damaged valves/guides (Chap-
ter 2).

24 Excessive fuel consumption

1 Dirty or clogged air filter element (Chap-
ter 1).
2 Incorrect ignition timing (Chapter 1).
3 Incorrect idle speed (Chapter 1).
4 Low tire pressure or incorrect tire size
(Chapter 11).
5 Fuel leakage. Check all connections,
lines and components in the fuel system
(Chapter 4).
6 Choke not operating properly (Chap-
ter 1).
7 Dirty or clogged carburetor jets or fuel
injectors (Chapter 4).

25 Fuel odor

1 Fuel leakage. Check all connections,
lines and components in the fuel system
(Chapter 4).
2 Fuel tank overfilled. Fill only to auto-
matic shut-off.
3 Charcoal canister filter in Evaporative
Emissions Control system clogged (Chap-
ter 1).
4 Vapor leaks from Evaporative Emissions
Control system lines (Chapter 6).

26 Miscellaneous engine noises

1 A strong dull noise that becomes more
rapid as the engine accelerates indicates
worn or damaged crankshaft bearings or an
unevenly worn crankshaft. To pinpoint the
trouble spot, remove the spark plug wire from
one plug at a time and crank the engine over.
If the noise stops, the cylinder with the
removed plug wire indicates the problem
area. Replace the bearing and/or service or
replace the crankshaft (Chapter 2).
2 A similar (yet slightly higher pitched)
noise to the crankshaft knocking described in
the previous paragraph, that becomes more
rapid as the engine accelerates, indicates
worn or damaged connecting rod bearings
(Chapter 2). The procedure for locating the
problem cylinder is the same as described in
Paragraph 1.
3 An overlapping metallic noise that
increases in intensity as the engine speed
increases, yet diminishes as the engine
warms up indicates abnormal piston and
cylinder wear (Chapter 2). To locate the prob-
lem cylinder, use the procedure described in
Paragraph 1.
4 A rapid clicking noise that becomes
faster as the engine accelerates indicates a
worn piston pin or piston pin hole. This sound
will happen each time the piston hits the
highest and lowest points in the stroke

(Chapter 2). The procedure for locating the
problem piston is described in Paragraph 1.
5 A metallic clicking noise coming from
the water pump indicates worn or damaged
water pump bearings or pump. Replace the
water pump with a new one (Chapter 3).
6 A rapid tapping sound or clicking sound
that becomes faster as the engine speed
increases indicates "valve tapping" or
improperly adjusted valve clearances. This
can be identified by holding one end of a sec-
tion of hose to your ear and placing the other
end at different spots along the rocker arm
cover. The point where the sound is loudest
indicates the problem valve. Adjust the valve
clearance (Chapter 1 or 2B). If the problem
persists, you likely have a collapsed valve
lifter or other damaged valve train compo-

.. nent. Changing the engine oil and adding a
high viscosity oil treatment will sometimes
cure a stuck lifter problem, if the problem still
persists, the lifters, pushrods and rocker
arms must be removed for inspection (see
Chapter 2).
7 A steady metallic rattling or rapping
sound coming from the area of the timing
chain cover indicates a worn, damaged or
out-of-adjustment timing chain. Service or
replace the chain and related components
(Chapter 2).

Cooling system

27 Overheating

1 Insufficient coolant in system (Chap-
ter 1).
2 Drivebelt defective or not adjusted prop-
erly (Chapter 1).
3 Radiator core blocked or radiator grille
dirty or restricted (Chapter 3).
4 Thermostat faulty (Chapter 3).
5 Fan not functioning properly (Chapter 3).
6 Radiator cap not maintaining proper
pressure. Have cap pressure tested by gas
station or repair shop.
7 Ignition timing incorrect (Chapter 1).
8 Defective water pump (Chapter 3).
9 Improper grade of engine oil.
10 Inaccurate temperature gauge (Chap-
te r ^ ) .

28 Overcooling

1 Thermostat faulty (Chapter 3).
2 Inaccurate temperature gauge (Chap-
ter 12).

29 External coolant leakage

1 Deteriorated or damaged hoses. Loose
clamps at hose connections (Chapter 1).
2 Water pump seals defective. If this is the
case, water will drip from the weep hole in the
water pump body (Chapter 3).



3 Leakage from radiator core or header
tank. This will require the radiator to be pro-
fessionally repaired (see Chapter 3 for
removal procedures).
4 Engine drain plugs or water jacket
freeze plugs leaking (see Chapters 1 and 2).
5 Leak from coolant temperature switch
(Chapter 3).
6 Leak from damaged gaskets or small
cracks (Chapter 2).
7 Damaged head gasket. This can be veri-
fied by checking the condition of the engine
oil as noted in Section 30.

30 Internal coolant leakage

Note: Internal coolant leaks can usually be
detected by examining the oil. Check the dip-
stick and inside the rocker arm cover for
water deposits and an oil consistency like that
of a milkshake.

1 Leaking cylinder head gasket. Have the
system pressure tested or remove the cylin-
der head (Chapter 2) and inspect.
2 Cracked cylinder bore or cylinder head.
Dismantle engine and inspect (Chapter 2).
3 Loose cylinder head bolts (tighten as
described in Chapter 2).

31 Abnormal coolant loss

1 Overfilling system (Chapter 1).
2 Coolant boiiing away due to overheating
(see causes in Section 27).
3 Internal or external leakage (see Sec-
tions 29 and 30).
4 Faulty radiator cap. Have the cap pres-
sure tested.
5 Cooling system being pressurized by
engine compression. This could be due to a
cracked head or block or leaking head gas-
ket(s).

32 Poor coolant circulation

1 Inoperative water pump. A quick test is
to pinch the top radiator hose closed with
your hand while the engine is idling, then
release it. You should feel a surge of coolant
if the pump is working properly (Chapter 3).
2 Restriction ;n cooling system. Drain,
flush and refill the system (Chapter 1). If nec-
essary, remove the radiator (Chapter 3) and
have it reverse flushed or professionally
cleaned.
3 Loose water pump drivebelt (Chapter 1).
4 Thermostat sticking (Chapter 3).
5 Insufficient coolant (Chapter 1).

33 Corrosion

1 Excessive impurities in the water. Soft,
clean water is recommended. Distilled or

rainwater is satisfactory.
2 Insufficient antifreeze solution (refer to
Chapter 1 for the proper ratio of water to
antifreeze).
3 infrequent flushing and draining of sys-
tem. Regular flushing of the cooling system
should be carried out at the specified inter-
vals as described in (Chapter 1).

Clutch
Note: All clutch related service information is
located in Chapter 8, unless otherwise noted.

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

1 Freeplay incorrectly adjusted (see Chap-
ter 1)
2 Clutch contaminated with oil. Remove
clutch plate and inspect.
3 Clutch plate warped, distorted or other-
wise damaged.
4 Diaphragm spring fatigued. Remove
clutch cover/pressure plate assembly and
inspect.
5 Broken, binding or damaged release
cable or linkage (models with a cable-oper-
ated release system).
6 Leakage of fluid from clutch hydraulic
system. Inspect master cylinder, operating
cylinder and connecting lines.
7 Air in clutch hydraulic system. Bleed the
system.
8 Insufficient pedal stroke. Check and
adjust as necessary.
9 Piston seal in operating cylinder
deformed or damaged.
10 Lack of grease on pilot bearing.

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

1 Worn or oil soaked ciutch plate.
2 Clutch plate not broken in. It may take
30 or 40 normal starts for a new clutch to
seat.
3 Diaphragm spring weak or damaged.
Remove clutch cover/pressure plate assem-
bly and inspect.
4 Flywheel warped (Chapter 2).
5 Debris in master cylinder preventing the
piston from returning to its normal position.
6 Clutch hydraulic iine damaged.
7 Binding in the release mechanism.

36 Grabbing (chattering) as clutch is
engaged

1 Oil on clutch plate. Remove and inspect.

Repair any leaks.
2 Worn or loose engine or transmission
mounts. They may move slightly when clutch
is released. Inspect mounts and bolts.
3 Worn spiines on transmission input
shaft. Remove clutch components and
inspect.
4 Warped pressure plate or flywheel.
Remove clutch components and inspect.
5 Diaphragm spring fatigued. Remove
ciutch cover/pressure plate assembly and
inspect.
6 Clutch linings hardened or warped.
7 Clutch lining rivets loose.

37 Squeal or rumble with clutch
engaged (pedal released)

1 Improper pedal adjustment. Adjust
pedal freepiay (Chapter 1).
2 Release bearing binding on transmis-
sion shaft. Remove ciutch components and
check bearing. Remove any burrs or nicks,
clean and reiubricate before reinstailation.
3 Pilot bushing worn or damaged.
4 Clutch rivets loose.
5 Clutch plate cracked.
6 Fatigued clutch plate torsion springs.
Replace clutch plate.

38 Squeal or rumble with clutch
disengaged (pedal depressed)

1 Worn or damaged release bearing.
2 Worn or broken pressure plate dia-
phragm fingers.

39 Clutch pedal stays on floor when
disengaged

Binding linkage or release bearing. Inspect
linkage or remove clutch components as
necessary.

Manual transmission
Note: All manual transmission service infor-
mation is located in Chapter 7, unless other-
wise noted.

40 Noisy in Neutral with engine
running

1 Input shaft bearing worn.
2 Damaged main drive gear bearing.
3 Insufficient transmission oil (Chapter 1).
4 Transmission oil in poor condition. Drain
and fill with proper grade oil. Check old oil for
water and debris (Chapter 1).
5 Noise can be caused by variations in
engine torque. Change the idle speed and
see if noise disappears.
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41 Noisy in all gears

1 Any of the above causes, and/or:
2 Worn or damaged output gear bearings
or shaft.

42 Noisy in one particular gear

1 Worn, damaged or chipped gear teeth.
2 Worn or damaged synchronizer.

43 Slips out of gear

1 Transmission loose on clutch housing.
2 Stiff shift lever seal.
3 Shift linkage binding.
4 Broken or loose input gear bearing
retainer.
5 Dirt between clutch lever and engine
housing.
6 Worn linkage.
7 Damaged or worn check balls, fork rod
ball grooves or check springs.
8 Worn mainshaft or countershaft bear-
ings.
9 Loose engine mounts (Chapter 2).
10 Excessive gear end play.
11 Worn synchronizers.

44 Oil leaks

1 Excessive amount of lubricant in trans-
mission (see Chapter 1 for correct checking
procedures). Drain lubricant as required.
2 Rear oil seal or speedometer oil seal
damaged.
3 To pinpoint a leak, first remove all built-
up dirt and grime from the transmission.
Degreasing agents and/or steam cleaning will
achieve this. With the underside clean, drive
the vehicle at low speeds so the air flow will
not blow the leak far from its source. Raise
the vehicle and determine where the leak is
located.

45 Difficulty engaging gears

1 Clutch not releasing completely.
2 Loose or damaged shift linkage. Make a
thorough inspection, replacing parts as nec-
essary.
3 Insufficient transmission oil (Chapter 1).
4 Transmission oil in poor condition. Drain
and fill with proper grade oil. Check oil for
water and debris (Chapter 1).
5 Worn or damaged striking rod.
6 Sticking or jamming gears.

46 Noise occurs while shifting gears

1 Check for proper operation of the clutch

(Chapter 8).
2 Faulty synchronizer assemblies.

Automatic transmission
Note: Due to the complexity of the automatic
transmission, it's difficult for the home
mechanic to properly diagnose and service.
For problems other than those following, the
vehicle should be taken to a reputable
mechanic.

47 Fluid leakage

1 Automatic transmission fluid is a deep
red color, and fluid leaks should not be con-
fused with engine oil which can easily be
blown by air flow to the transmission.
2 To pinpoint a leak, first remove all built-
up dirt and grime from the transmission.
Degreasing agents and/or steam cleaning will
achieve this. With the underside clean, drive
the vehicle at low speeds so the air flow will
not blow the leak far from its source. Raise
the vehicle and determine where the leak is
located. Common areas of leakage are:

a) Fluid pan: tighten mounting bolts
and/or replace pan gasket as necessary
(Chapter 1).

b) Rear extension: tighten bolts and/or
replace oil seal as necessary.

c) Filler pipe: replace the rubber oil seal
where pipe enters transmission case.

d) Transmission oil lines: tighten fittings
where lines enter transmission case
and/or replace lines.

e) Vent pipe: transmission overfilled
and/or water in fluid (see checking pro-
cedures, Chapter 1).

f) Speedometer connector: replace the
O-ring where speedometer cable enters
transmission case.

48 General shift mechanism
problems

Chapter 7 deals with checking and
adjusting the shift linkage on automatic trans-
missions. Common problems which may be
caused by out of adjustment linkage are:

a) Engine starting in gears other than P
(park) or N (Neutral).

b) Indicator pointing to a gear other than
the one actually engaged.

c) Vehicle moves with transmission in P
(Park) position.

49 Transmission will not downshift
with the accelerator pedal
pressed to the floor

Chapter 7 deais with adjusting the TV
linkage to enabie the transmission to down-
shift properly.

50 Engine will start in gears other
than Park or Neutral

Chapter 7 deais with adjusting the Neu-
tral start switch installed on automatic trans-
missions.

51 Transmission slips, shifts rough,
is noisy or has no drive in
forward or Reverse gears

1 There are many probabie causes for the
above problems, but the home mechanic
should concern himself only with one possi-
bility; fluid level.
2 Before taking the vehicle to a shop,
check the fluid level and condition as
described in Chapter 1. Add fluid, if neces-
sary, or change the fluid and filter if needed. If
problems persist, have a professional diag-
nose the transmission.

Driveshaft
Note: Refer to Chapter 8, unless otherwise
specified, for service information.

52 Leaks at front of driveshaft

Defective transmission rear seal. See
Chapter 7 for replacement procedure. As this
is done, check the splined yoke for burrs or
roughness that could damage the new seal.
Remove burrs with a fine file or whetstone.

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

1 Loose or disconnected rear suspension
components. Check all mounting bolts and
bushings (Chapters 7 and 10).
2 Loose driveshaft bolts. Inspect all bolts
and nuts and tighten them securely.
3 Worn or damaged universal joint bear-
ings. Inspect the universal joints (Chapter 8).
4 Worn sleeve yoke and mainshaft spline.

54 Metallic grating sound consistent
with vehicle speed

Pronounced wear in the universal joint
bearings. Replace U-joints or driveshafts, as
necessary.

55 Vibration

Note: Before blaming the driveshaft, make
sure the tires are perfectly balanced and per-
form the following test.
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1 Install a tachometer inside the vehicle to
monitor engine speed as the vehicle is driven.
Drive the vehicle and note the engine speed
at which the vibration (roughness) is most
pronounced. Now shift the transmission to a
different gear and bring the engine speed to
the same point.
2 If the vibration occurs at the same
engine speed (rpm) regardless of which gear
the transmission is in. the driveshaft is NOT
at fault since the driveshaft speed varies.
3 If the vibration decreases or is elimi-
nated when the transmission is in a different
gear at the same engine speed, refer to the
following probable causes.
4 Bent or dented driveshaft. Inspect and
replace as necessary.
5 Undercoating or built-up dirt, etc. on the
driveshaft. Ciean the shaft thoroughly.
6 Worn universal joint bearings. Replace
the U-joints or driveshaft as necessary.
7 Driveshaft and/or companion flange out
of balance. Check for missing weights on the
shaft. Remove driveshaft and reinstall 180-
degrees from original position, then recheck.
Have the driveshaft balanced if problem per-
sists.
8 Loose driveshaft mounting bolts/nuts.
9 Defective center bearing, if so equipped.
10 Worn transmission rear bushing (Chap-
ter 7).

56 Scraping noise

Make sure the dust cover on the sleeve
yoke isn't rubbing on the transmission exten-
sion housing.

57 Whining or whistling noise

Defective center bearing, if so equipped.

Rear axle and differential
Note: For differential servicing information,
refer to Chapter 8. unless otherwise speci-
fied.

58 Noise - same when in drive as
when vehicle is coasting

1 Road noise. No corrective action avail-
able.
2 Tire noise, inspect tires and check tire
pressures (Chapter 1).
3 Front wheel bearings loose, worn or
damaged (Chapter 1).
4 Insufficient differential oil (Chapter 1).
5 Defective differential.

59 Knocking sound when starting or
shifting gears

60 Noise when turning

Defective differential.

61 Vibration

See probable causes under Driveshaft.
Proceed under the guidelines listed for the
driveshaft. If the problem persists, check the
rear wheei bearings by raising the rear of the
vehicle and spinning the wheels by hand. Lis-
ten for evidence of rough (noisy) bearings.
Remove and inspect (Chapter 8).

62 Oil leaks

1 Pinion oil seal damaged (Chapter 8).
2 Axleshaft oii seals damaged (Chapter 8).
3 Differential cover leaking. Tighten
mounting bolts or replace the gasket as
required.
4 Loose filler or drain plug on differential
(Chapter 1).
5 Clogged or damaged breather on differ-
ential.

Transfer case (4WD models)
Note: Unless otherwise specified, refer to
Chapter 7C for service and repair information.

63 Gear jumping out of mesh

1 incorrect control lever freeplay.
2 Interference between the control lever
and the console.
3 Play or fatigue in the transfer case
mounts.
4 Internal wear or incorrect adjustments.

64 Difficult shifting

1 Lack of oil.
2 Internal wear, damage or incorrect
adjustment.

65 Noise

1 Lack of oil in transfer case.
2 Noise in 4H and 4L, but not in 2H indi-
cates cause is in the front differential or front
axle.
3 Noise in 2H, 4H and 4L indicates cause
is in rear differential or rear axle.
4 Noise in 2H and 4H but not in 4L, or in
4L only, indicates internal wear or damage in
transfer case.

Brakes
Note: Before assuming a brake problem
exists, make sure the tires are in good condi-
tion and inflated properly, the front end align-
ment is correct and the vehicle is not loaded
with weight in an unequal manner, Ail service
procedures for the brakes are included in
Chapter 9, unless otherwise noted.

66 Vehicle pulls to one side during
braking

1 Defective, damaged or oil contaminated
brake pad on one side. Inspect as described
in Chapter 1. Refer to Chapter 10 if replace-
ment is required.
2 Excessive wear of brake pad material or
disc on one side. Inspect and repair as nec-
essary.
3 Loose or disconnected front suspension
components, inspect and tighten all bolts
securely (Chapters 1 and 11).
4 Defective caiiper assembly. Remove
caliper and inspect for stuck piston or dam-
age.
5 Brake pad-to-rotor adjustment needed,
inspect automatic adjusting mechanism for
proper operation.
6 Scored or out of round rotor.
7 Loose caliper mounting bolts.
8 Incorrect wheel bearing adjustment.

67 Noise (high-pitched squeal)

1 Front brake pads worn out. This noise
comes from the wear sensor rubbing against
the disc. Replace pads with new ones imme-
diately!
2 Glazed or contaminated pads.
3 Dirty or scored rotor.
4 Bent support plate.

68 Excessive brake pedai travel

1 Partial brake system failure. Inspect
entire system (Chapter 1) and correct as
required.
2 Insufficient fluid in master cylinder.
Check (Chapter 1) and add fluid - bleed sys-
tem if necessary.
3 Air in system. Bleed system.
4 Excessive lateral rotor play.
5 Brakes out of adjustment. Check the
operation of the automatic adjusters.
6 Defective proportioning valve. Replace
valve and bleed system.

69 Brake pedal feels spongy when
depressed

1 Air in brake lines. Bleed the brake sys-
tem.
2 Deteriorated rubber brake hoses.
Inspect all system hoses and lines. Replace
parts as necessary.



5 Steering gear mounting bolts loose.
6 Worn steering linkage.

82 Lack of power assistance

1 Steering pump drivebelt faulty or not
adjusted properly (Chapter 1).
2 Fluid level low (Chapter 1).
3 Hoses or pipes restricting the flow.
Inspect and replace parts as necessary.
4 Air in power steering system. Bleed sys-
tem.
5 Defective power steering pump.

83 Steering wheel fails to return to
straight-ahead position

1 Incorrect front end alignment.
2 Tire pressures low.
3 Steering gears improperly engaged.
4 Steering column out of alignment.
5 Worn or damaged balljoint.
6 Worn or damaged steering linkage.
7 Improperly lubricated idler arm.
8 Insufficient oil in steering gear.
9 Lack of fluid in power steering pump.

84 Steering effort not the same in
both directions (power system)

1 Leaks in steering gear.
2 Clogged fluid passage in steering gear.

85 Noisy power steering pump

1 Insufficient oil in pump.
2 Clogged hoses or oil filter in pump.
3 Loose pulley.
4 Improperly adjusted drivebelt (Chap-
ter 1).
5 Defective pump.

86 Miscellaneous noises

1 Improper tire pressures.
2 Insufficiently lubricated balljoint or steer-
ing linkage.
3 Loose or worn steering gear, steering
linkage or suspension components.
4 Defective shock absorber.
5 Defective wheel bearing.
6 Worn or damaged suspension bushings.
7 Damaged leaf spring.
8 Loose wheel lug nuts.
9 Worn or damaged rear axleshaft spline.
10 Worn or damaged rear shock absorber
mounting bushing.
11 Incorrect rear axle end play.
12 See also causes of noises at the rear
axle and driveshaft.

87 Excessive tire wear (not specific
to one area)

1 Incorrect tire pressures.

2 Tires out of balance. Have them bal-
anced on the vehicle.
3 Wheels damaged. Inspect and replace
as necessary.
4 Suspension or steering components
worn (Chapter 1).

88 Excessive tire wear on outside
edge

1 Incorrect tire pressure.
2 Excessive speed in turns.
3 Front end alignment incorrect (excessive
toe-in).

89 Excessive tire wear on inside
edge

1 Incorrect tire pressure.
2 Front end alignment incorrect (toe-out).
3 Loose or damaged steering compo-
nents (Chapter 1).

90 Tire tread worn in one place

1 Tires out of balance. Have them bal-
anced on the vehicle.
2 Damaged or buckled wheel. Inspect and
replace if necessary.
3 Defective tire.
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Section
Accelerator linkage check and lubrication 12
Air filter replacement , 29
Automatic transmission fluid and filter change 39
Automatic transmission fluid level check 5
Battery check and maintenance 8
Brake check 23
Brake pedal height and freeplay check and adjustment 31
Carburetor choke check 34
Chassis lubrication 16
Clutch pedal height and freepiay check and adjustment 19
Cooling system check 9
Cooling system servicing (draining, flushing and refilling) 41
Cylinder compression check...... See Chapter 2A
Differential lubricant change 38
Differential lubricant level check 22
Distributor advance mechanism check and lubrication 32
Drivebelt check, adjustment and replacement 26
Engine oil and filter change 13
Evaporative emissions system check 33
Exhaust Gas Recirculation (EGR) system check...... 46
Exhaust system check 18
Fluid level checks.. 4
Front wheel bearing check, repack and

adjustment (2WD models only)... 40
Fuel filter replacement 30
Fuel system check 24
idle speed check and adjustment (four-cylinder engines only) 35

Section
Ignition timing check and adjustment 45
Introduction 1
Maintenance schedule 2
Manual transmission lubricant change 37
Manual transmission lubricant ievel check 20
Oxygen sensor replacement 47
PCV system check 42
Power steering fluid leve^check 6
Power steering fluid replacement : 28
Seatbelt check 27
Spark piug replacement 43
Spark plug wire, distributor cap and rotor check

and replacement 44
Suspension and steering check 17
Thermostatic air cleaner check (carbureted models) 25
Timing belt replacement (1986 and later four-cyiinder

models only) See Chapter 2A
Tire and tire pressure checks 7
Tire rotation 14
Transfer case lubricant change (1988 and later

4WD models only).... 36
Transfer case lubricant level check (1988 and later

4WD models only) 21
Tune-up general information 3
Underhood hose check and replacement 11
Valve clearance adjustment (four-cylinder engines only) 15
Wiper blade inspection and replacement 10

Specifications

Recommended lubricants and fluids
Note: Listed here are manufacturer recommendations at the time this manuai was written. Manufacturers occasionally upgrade their fluid and
lubricant specifications, so check with your local auto parts store for current recommendations.

Engine oil
Type APISEorSF
Viscosity See accompanying chart



Recommended lubricants and fluids (continued)
Engine oil (continued)

Capacity (with new oil filter)
Four-cylinder engine

1981 through 1985 , 3.7 qts
1986-on 4.4 qts

V6 engine 4.5 qts
Automatic transmission fluid

Type Dexron II ATF
Capacity (approximate) 6 qts

Manual transmission iubricant
Type API grade SF engine oil
Viscosity SAE 5W-30

Differential lubricant SAE 80/90W GL-4 gear lubricant
Transfer case iubricant

1981 through 1987........ Same as manual transmission lubricant*
1988-on

With V6 engine SAE 5W-30 engine oil, API grade SF
With four-cylinder engine Dexron II ATF

Power steering fluid type....... Dexron II ATF
Brake fluid type DOT 3 brake fluid
Clutch fluid type , DOT 3 brake fluid
Coolant

Type 50/50 mixture of ethylene glycol-based antifreeze and water
Capacity (approximate)

1981 and 1982 7.5 qts
1983 8.5 qts
1984 through 1987 6.5 qts
1988-on

Pick-up
Four-cylinder engine 9.5 qts
V6 engine 11.4 qts

Trooper
Four-cylinder engine

1988 10.3 qts
1989-on 8.5 qts

V6 engine 10 qts
Chassis grease NLGI no. 2 chassis grease
Hood and door hinges Engine oil
*The transfer case and transmission housings are integral and the lubricant is shared.

Tune-up information
Spark plug type

All 4 cylinder engines NGK BPR 6ES11 or equivalent
2.8L V6 engine AC R45TS or equivalent
3.1LV6 engine AC R43TSK or equivalent

Spark plug gap
All 4 cylinder engines .040 in.
2.8LV6 engine. 044 in.
3.1 LV6 engine 045 in.

Firing order
Four-cylinder engine 1-3-4-2
V6 engine 1-2-3-4-5-6



Cylinder numbers/locations. See Chapter 2
Ignition timing Refer to the Vehicle Emission Control Information iabel

in the engine compartment
Engine idle speed Refer to the Vehicle Emission Control Information label

in the engine compartment
Valve clearances (engine cold)

4ZE1 engine (1987-on) only
Intake 0.008 in (0.20 mm)
Exhaust 0.008 in (0.20 mm)

All others
Intake 0.006 in (0.15 mm)
Exhaust 0.010 in (0.25 mm)

Clutch
Pedal freeplay 3/4 in (20 mm)
Cable freeplay (measured at firewall) .. 15/64 in (5 mm)
Pedal height

Hydraulic clutch 7 in (174 mm)
Cable-operated clutch

Trooper 9 to 9-1/2 in (231 to 241 mm)
Pick-up

1981 through 1983 6-7/8 to 7-1/4 in (174 to 184 mm)
1984 through 1987 8-3/64 to 8-1/2 in (206 to 216 mm)
1988-on 7-1/3 to 7-11/16 in (185 to 195 mm)

Brakes
Pedal height

Pick-up
1981 and 1982 6.1 to 6.5 in (154 to 164 mm)
1983 through 1987 6.5 to 6.9 in (164 to 174 mm)
1988-on 6.9 to 7.24 in (174 to 184 mm)

Trooper
1985 through 1987 7.8 to 8.2 in (198 to 208 mm)
1988-on 6.9 to 7.24 in (184 to 184 mm)

Pedal freeplay
1981 through 1983 0.02 to 0.04 in (0.5 to 1.0 mm)
1984-on 0.28 to 0.40 in (7 to 10 mm)

Brake lining wear limit (disc and drum brakes) 3/64 in (1 mm)
Front hub (2WD only) wheel bearing preload (measured with spring scale)

1981 through 1984 1.8 to 2.5 lbs
1985-on 2.2 lbs

Torque specifications Ft-ibs
Automatic transmission pan bolts 4.3
Sparkplugs 14 to 22
Engine oil drain plug 18
Rocker arm bracket nuts 12 to 16
Manual transmission check/fill and drain plugs 18 to 25
Differential check/fill and drain plugs 60
Transfer case check/fill and drain plugs 14 to 29
Oxygen sensor

Four-cylinder engine 13 to 17
V6 engine 30 to 37

Wheel lug nuts
Steel wheels ., 60 to 85
Aluminum wheels 80 to 94



Typical engine compartment component layout {Trooper shown)

1 Engine oil filter cap
2 Brake fluid reservoir
3 Clutch fluid reservoir
4 Fuse box

5 Power steering fluid reservoir
6 Coolant reser/oir
7 Air cleaner assembly
8 Radiator cap

9 Radiator hose
10 Batten/
11 Windshield washer fluid reservoir
12 EGR valve transducer

Typical under side view of engine/transmission (Trooper shown)

1 tngine oil filter
2 Front differential check/fill plug
3 Shock absorber

4 Front disc brake
5 Transmission
6 Exhaust pipe

7 Engine oil drain plug
8 Front axle CVjoint



1 Driveplate U-joint
2 Muffler
3 Shock absorber

Typical rear under side component layout

4 Exhaust pipe
5 Rear differential check/fill plug
6 Rear differential drain plug

7 Rear disc brake caiiper
8 Rear leaf spring
9 Fuel filter

1 Introduction

This Chapter is designed to help the
home mechanic maintain the fsuzu pick-up
and Trooper with the goals of maximum per-
formance, economy, safety and reliability in
mind.

Included is a master maintenance
schedule (page 35), followed by procedures
dealing specifically with every item on the
schedule. Visual checks, adjustments, com-
ponent replacement and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the under side of the vehicle for the locations
of various components.

Servicing your vehicle in accordance
with the planned mileage/time maintenance
schedule and the step-by-step procedures
should result in maximum reliability and
extend the life of your vehicle. Keep in mind
that it's a comprehensive plan - maintaining
some items but not others at the specified
intervals will not produce the same results.

As you perform routine maintenance
procedures, you'll find that many can, and
should, be grouped together because of the
nature of the procedures or because of the
proximity of two otherwise unrelated compo-
nents or systems.

For example, if the vehicle is raised for
chassis lubrication, you should inspect the
exhaust, suspension, steering and fuel sys-

tems while you're under the vehicle. When
you're rotating the tires, it makes good sense
to check the brakes since the wheels are
already removed. Finally, let's suppose you
have to borrow or rent a torque wrench. Even
if you only need it to tighten the spark plugs,
you might as well check the torque of as
many critical fasteners as time ailows.

The first step in this maintenance pro-
gram is to prepare yourself before the actual
work begins. Read through all the procedures
you're planning to do, then gather up all the
parts and tools needed. If it looks like you
might run into problems during a particular
job, seek advice from a mechanic or experi-
enced do-it-yourselfer.



The following maintenance intervals are based on the assumption
that the vehicle owner will be doing the maintenance or service work,
as opposed to having a dealer service department do the work.
Although the time/mileage intervals are loosely based on factory rec-
ommendations, most have been shortened to ensure, for example, that
such items as lubricants and fluids are checked/changed at intervals
that promote maximum engine/driveline service life. Also, subject to the
preference of the individual owner interested in keeping his or her vehi-
cle in peak condition at all times, and with the vehicle's ultimate resale
in mind, many of the maintenance procedures may be performed more
often than recommended in the following schedule. We encourage
such owner initiative.

When the vehicle is new it should be serviced initially by a factory
authorized dealer service department to protect the factory warranty. In
many cases the initial maintenance check is done at no cost to the
owner (check with your dealer service department for more information).

Every 250 miles or weekly,
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 levels (Section 4)
Check the automatic transmission fluid level (Section 5)
Check the power steering fluid level (Section 6)
Check the tires and tire pressures (Section 7)

Every 5000 miles or 4 months,
whichever comes first

All items listed above plus:
Check and service the battery (Section 8)
Check the cooling system (Section 9)
Inspect and replace if necessary the windshield wiper blades

(Section 10)
Inspect and replace if necessary all underhood hoses (Section 11)
Check and lubricate the accelerator linkage (Section 12)
Change the engine oil and filter (Section 13)*
Rotate the tires (Section 14)

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

All items listed above plus:
Adjust the valves (Section 15)
Lubricate the chassis components (Section 16)
Inspect the suspension and steering components(Section 17)*
Inspect the exhaust system (Section 18)*
Check and adjust if necessary, the clutch Dedal freeplay

(Section 19)
Check the manual transmission lubricant (Section 20)*
Check the transfer case lubricant ievel (Section 21)*
Check the differential lubricant level (Section 22)*
Check the brakes (Section 23)*
Inspect the fuel system (Section 24)
Check the operation of the thermostatic air cleaner system

(Section 25)

Check the engine drivebelts (Section 26)
Check the seat belts (Section 27)

Every 22,500 miles or 24 months,
whichever comes first

Change the power steering fluid (1981 through 1985 models)
(Section 28)

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

Change the power steering fluid (1986 and later models)
(Section 28)

Replace the air filter (Section 29)
Replace the fuel filter (Section 30)
Check and adjust, if necessary, the brake pedal height (Section 31)
Check and lubricate the distributor advance mechanism (four-

cylinder engines) (Section 32)
Inspect the evaporative emissions control (Section 33)
Check the operation of the carburetor choke (Section 34)
Check and adjust if necessary, the idle speed (four-cylinder

models only) (Section 35)
Change the manual transmission lubricant (Section 37)
Change the transfer case lubricant (4WD models) (Section 36)
Change the differential lubricant (Section 38)
Change the automatic transmission fluid and filter (Section 39)**
Check, repack and adjust the front wheel bearings (40)
Service the cooling system (drain, flush and refill) (Section 41)
Inspect the PCV system (Section 42)
Replace the spark plugs (Section 43)
inspect the spark plug wires, distributor cap and rotor( Section 44)
Check and adjust, if necessary, the ignition timing (Section 45)
Check the Exhaust Gas Recirculation (EGR) system (Section 46)

Every 60,000 miles or 24 months,
whichever comes first

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

Every 90,000 miles or 24 months

Replace the oxygen sensor (1988 and later models) (Section 47)
* This item is affected by "severe" operating conditions as

described below. If your vehicle is operated under severe
conditions, perform all maintenance indicated with an asterisk (*)
at 3000 mile/3 month intervals.

Severe conditions are indicated if you mainly operate your vehicle
under one or more of the following:

In dusty areas
Towing a trailer
idling for extended periods and/or low speed operation
When outside temperatures remain below freezing and most
trips are less than 4 miles

** If operated under one or more of the following conditions,
change the automatic transmission fluid every 15,000 mites:

In heavy city traffic where the outside temperature regularly
reaches 90-degrees F (32-degrees C) or higher
In hilly or mountainous terrain
Frequent trailer pulling
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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 diagnos-
tic procedure to help correct a poor running
engine is a cylinder compression check. A
compression check (see Chapter 2 Part B)
will help determine the condition of internal
engine components and should be used as a
guide for tune-up and repair procedures. If,
for instance, a compression check indicates
serious internal engine wear, a conventional
tune-up will not improve the performance of
the engine and would be a waste of time and
money. Because of its importance, the com-
pression check should be done by someone
with the right equipment and the knowledge
to use it properly.

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

Minor tune-up
Check all engine related fluids
Clean and check the battery (Section 8)
Check and adjust the drivebelts

(Section 26)
Replace the spark plugs (Section 43)
Check the cylinder compression

(Chapter 2)
Inspect the distributor cap and rotor

(Section 44)
inspect the spark plug and coil wires

(Section 44)
Replace the air filter (Section 29)
Check and adjust the idle speed

(Section 35)
Check and adjust the ignition timing

(Section 45)
Replace the fuel filter (Section 30)
Check the PCV system (Section 42)
Adjust the valve clearances (Section 15)
Check and service the cooling system

(Section 41)

Major tune-up
All items listed under Minor tune-up plus

Check the EGR system (Section 46 and
Chapter 6)

4.4 The oii level should be in the
cross-hatched area - if it's below

the "L" line, add enough oil to
bring the level into the operating

range (cross-hatched area)

Check the charging system (Chapter 5)
Check the ignition system (Chapter 5)
Check the fuel system (Section 24 and

Chapter 4)
Replace the spark plugs (Section 43)
Replace the spark plug wires, distributor

cap and rotor (Section 44)

4 Fluid level checks

Note: The following are fluid level checks to
be done on a 250 mile or weekly basis. Addi-
tional fluid level checks can be found in spe-
cific maintenance procedures which follow.
Regardless of how often the fluid levels are
checked, watch for puddles under the vehicle
- if leaks are noted, make repairs immediately.
1 Fluids are an essential part of the lubri-
cation, cooling, brake, clutch and windshield
washer systems. Because the fluids gradually
become depleted and/or contaminated dur-
ing normal operation of the vehicle, they must
be periodically replenished. See Recom-
mended lubricants and fluids at the begin-
ning of this Chapter before adding fluid to
any of the following components. Note: The
vehicle must be on level ground when fluid
levels are checked.

Engine oil
Refer to illustrations 4.4 and 4.6
2 The engine oil level is checked with a
dipstick that extends through a tube and into
the oil pan at the bottom of the engine.
3 The oil level should be checked before
the vehicle has been driven, or about 15 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, resulting in an
inaccurate reading on the dipstick.
4 Pull the dipstick from the tube and wipe
ail the oii from the end with a clean rag or
paper towel. Insert the clean dipstick ail the
way back into the tube, then pull it out again.
Note the oil at the end of the dipstick. Add oil
as necessary to keep the level between the L
and F marks or within the hatched area on
the dipstick (see illustration).
5 Don't overfill the engine by adding too
much oil since this may result in oil fouled
spark plugs, oil leaks or oil seal failures.
6 Oil is added to the engine after removing
a threaded cap from the rocker arm cover
(see illustration). An oil can spout or funnel
may help to reduce spills.

7 Checking the oil level is an important
preventive maintenance step, A consistently
low oil level indicates oii leakage through
damaged seals, defective gaskets or past
worn rings or valve guides. If the oil looks
milky in color or has water droplets in it, the
cylinder head gasket(s) may be blown or the
head(s) or biock may be cracked. The engine
should be checked immediately. The condi-
tion of the oil should also be checked. When-
ever you check the oil levei, slide your thumb
and index finger up the dipstick before wiping
off the oil. If you see small dirt or metal parti-
cles clinging to the dipstick, the oil should be
changed (Section 13).

Engine coolant
Refer to illustration 4.8
Warning: Don't allow antifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Flush contaminated areas imme-
diately with plenty of water. Don't store new
coolant or leave old coolant lying around
where it's accessible to children or pets -
they're attracted by its sweet taste. Ingestion
of even a small amount of coolant can be
fatal! Wipe up garage floor and drip pan
coolant spills immediately. Keep antifreeze
containers covered and repair leaks in your
cooling system immediately.
8 All vehicles covered by this manual are
equipped with a pressurized coolant recovery

4.6 Unscrew the oil filter cap to remove it
- make sure the area around the opening
is clean before unscrewing the cap; this
will prevent dirt from entering the engine



4.8 The coolant reservoir is located in the
left front corner of the engine

compartment - the level must be
maintained between the upper

and lower marks

system. A white plastic coolant reservoir
located in the engine compartment is con-
nected by a hose to the radiator filler neck
(see illustration). If the engine overheats,
coolant escapes through a valve in the radia-
tor cap and travels through the hose into the
reservoir. As the engine cools, the coolant is
automatically drawn back into the cooling
system to maintain the correct level.
9 The coolant level in the reservoir should
be checked regularly. Warning: Do not
remove the radiator cap to check the coolant
level when the engine is warm. The level in
the reservoir varies with the temperature of
the engine. When the engine is cold, the
coolant level should be at or slightly above
the lower mark on the reservoir, Once the
engine has warmed up, the level should be at
or near the upper mark. If it isn't, allow the
engine to cool, then remove the cap from the
reservoir and add a 50/50 mixture of ethylene
glycol-based antifreeze and water.
10 Drive the vehicle and recheck the

cociant level, If only a small amount of
coolant is required to bring the system up to
the proper level, water can be used. How-
ever, repeated additions of water will dilute
the antifreeze and water solution. In order to
maintain the proper ratio of antifreeze and
water, always top up the coolant level with
tne correct mixture. An empty plastic milk jug
or bleach bottle makes an excellent container
for mixing coolant. Do not use rust inhibitors
or additives.
11 If the coolant level drops consistently,
there may be a leak in the system. Inspect
the radiator, hoses, filler cap, drain plugs and
water pump (see Section 9). If no leaks are
noted, have the radiator cap pressure tested
by a service station.
12 If you have to remove the radiator cap,
wait until the engine has cooled, then wrap a
thick cloth around the cap and turn it to the
first stop, if coolant or steam escapes, let the
engine cool down ionger, then remove the
cap.
13 Check the condition of the coolant as
well. It should be relatively clear. If it's brown
or rust colored, the system should be
drained, flushed and refilled. Even if the
coolant appears to be normal, the corrosion
inhibitors wear out, so it must be replaced at
the specified intervals.

Windshield and rear washer
fluid
Refer to illustrations 4.14a and 4.14b
14 Fluid for the windshield washer system
is stored in a plastic reservoir located on the
passenger's side of the engine compartment
(see illustration). If necessary, refer to the
underhocd component iilustration(s) at the
beginning of this Chapter to locate the reser-
voir. On vehicles with rear window washers,
the fluid reservoir is located under a cover on
the left side of the cargo area (see illustra-
tion).
15 In milder climates, plain water can be
used in the reservoir, but it should be kept no
more than 2/3 full to allow for expansion if the

4.14a The reservoir for the windshield
washer fluid is located on the right side of

the engine compartment and fluid is
added after pulling the top up and out -

how often you use the washers will
dictate how often you need to check

the reservoir

water freezes. In colder climates, use wind-
shield washer system antifreeze, available at
any auto parts store, to lower the freezing
point of the fluid. Mix the antifreeze with
water in accordance with the manufacturer's
directions on the container. Caution: Don't
use cooling system antifreeze - it will damage
the vehicle's paint.
16 To help prevent icing in cold weather,
warm the windshield with the defroster
before using the washer.

Battery electrolyte
17 To check the electrolyte level in the bat-
tery on conventional batteries, remove all of
the cell caps. If the level is low, add distilled
water until it's above the plates. Most after-
market replacement batteries have a split-
ring indicator in each cell to help you judge
when enough water has been added - don't
overfill the cells!

4.14b The TBBT washer fluid reservoir is located in the rear cargo
area, behind a cover

4.19a Keep the brake fluid level near the MAX mark on the
reservoir - fluid can be added after unscrewing the cap



4.19b The clutch fluid level must be kept
between the upper and lower marks on
the fluid reservoir - unscrew the cap to

add fluid

Brake and clutch fluid
Refer to illustrations 4.19a and 4.19b
18 The brake master cylinder is mounted
on the front of the power booster unit in the
engine compartment. The clutch cylinder
used on manual transmissions is mounted
adjacent to it on the firewall.
19 The fluid inside is readily visible. The
level should be between the upper and lower
marks on the reservoirs {see illustrations), if
a low level is indicated, be sure to wipe the
top of the reservoir cover with a clean rag to
prevent contamination of the brake and/or
clutch system before removing the cover.
20 When adding fluid, pour it carefully into
the reservoir to avoid spilling it onto sur-
rounding painted surfaces. Be sure the spec-
ified fluid is used, since mixing different types
of brake fluid can cause damage to the sys-
tem. See Recommended lubricants and flu-
ids at the front of this Chapter or your
owner's manual. Warning: Brake fluid can
harm your eyes and damage painted sur-
faces, so be very careful when handling or
pouring it Don't use brake fluid that's been
standing open or is more than one year old.
Brake fluid absorbs moisture from the air.
Excess moisture can cause a dangerous loss
of brake efficiency.
21 At this time the fluid and master cylinder
can be inspected for contamination. The sys-
tem should be drained and refilled if deposits,
dirt particles or water droplets are seen in the
fluid.
22 After filling the reservoir to the proper
level, make sure the cover is on tight to pre-
vent fluid leakage.
23 The brake fluid level in the master cylin-
der will drop slightly as the pads and the
brake shoes at each wheel wear down during
normal operation. If the master cylinder
requires repeated additions to keep it at the
proper level, it's an indication of leakage in
the brake system, which should be corrected
immediately. Check all brake iines and con-
nections (see Section 23 for more informa-
tion).

5.6 The automatic transmission fluid level
must be between the two upper holes in

the dipstick with the fluid at normal
operating temperature

24 If, upon checking the master cylinder
fluid level, you discover one or both reser-
voirs empty or nearly empty, the brake sys-
tem should be bled (Chapter 9).

5 Automatic transmission fluid
level check

Refer to illustration 5.6
1 The automatic transmission fluid level
should be carefully maintained. Low fluid
level can lead to slipping or loss of drive,
while overfilling can cause foaming and loss
of fluid.
2 With the parking brake set, start the
engine, then move the shift lever through all
the gear ranges, ending in Park. The fluid
level must be checked with the vehicle level
and the engine running at idle. Note: Incor-
rect fluid level readings will result if the vehi-
cle has just been driven at high speeds for an
extended period, in hot weather in city traffic,
or if it has been pulling a trailer, if any of these
conditions apply, wait until the fluid has
cooled (about 30 minutes).
3 With the transmission at normal operat-
ing temperature, remove the dipstick from
the filler tube. The dipstick is located at the
rear of the engine compartment on the

driver's side.
4 Carefully touch the fluid at the end of the
dipstick to determine if it's cool (86 to 122-
degrees F) or hot (123 to 176-degrees F).
Wipe the fluid from the dipstick with a clean
rag and push it back into the filler tube until
the cap seats.
5 Pull the dipstick out again and note the
fluid level.
6 If the fluid felt cool, the level should be
within the cold (C) range - between the lower
holes (see illustration), if the fluid was hot,
the level should be within the hot (H) range.
7 !f additional fluid is required, add it
directiy into the tube using a funnel. It takes
about one pint to raise the level from the L
mark to the H mark with a hot transmission,
so add the fluid a little at a time and keep
checking the ievel until it's correct.
8 The condition of the fluid should also be
checked along with the level, if the fluid at the
end of the dipstick is a dark reddish-brown
color, or if it smells burned, it should be
changed. If you are in doubt about the condi-
tion of the fluid, purchase some new fluid and
compare the two for color and smell.

6 Power steering fluid level check

Refer to illustration 6.4
1 Unlike manual steering, the power steer-
ing 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 pump body at the
front of the engine.
3 For the check, the front wheels should
be pointed straight ahead and the engine
should be off. The engine and power steering
fluid should be cold.
4 The fluid ievel in the translucent plastic
reservoir can be checked without removing
the cap (see illustration).
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, ail power steering hoses, hose
connections and the power steering pump
should be carefully checked for ieaks.



7 Tire and tire pressure checks

Refer to illustrations 7.2, 7.3, 7.4a, 7.4b
and 7.8
1 Periodic inspection of the tires may
spare you the inconvenience of being
stranded with a flat tire. It can also provide
you with vital information regarding possible
problems in the steering and suspension sys-
tems before major damage occurs.
2 The original tires on this vehicle are
equipped with wear indicator bars that will
appear when tread depth reaches a predeter-
mined limit, usually 1/16-inch, but they don't
appear until the tires are worn out. Tread
wear can be monitored with a simple, inex-
pensive device known as a tread depth indi-
cator (see illustration).
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

7.2 A tire tread depth indicator should be
used to monitor tire wear - they're
available at auto parts stores and
service stations and cost very little

embedded nails or tacks. Sometimes a tire
will hold air pressure for a short time or leak
down very slowly after a nail has embedded
itself in the tread. If a slow leak persists,
check the valve stem core to make sure it's
tight (see illustration). Examine the tread for

an object that may have embedded itself in
the tire or for a "plug" that may have begun to
leak (radial tire punctures are repaired with a
plug that's installed in a puncture). If a punc-
ture 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's a leak. Unless
the puncture is unusually large, a tire shop or
service station can usually repair the tire.
5 Carefully inspect the inner sidewall of
each tire for evidence of brake fluid leakage. If
you see any, inspect the brakes immediately.
6 Correct air pressure adds miles to the
lifespan of the tires, improves mileage and
enhances overall ride quality. Tire pressure
cannot be accurately estimated by looking at
a tire, especially if it's a radial. A tire pressure
gauge is essential. Keep an accurate gauge
in the vehicle. The pressure gauges attached
to the nozzles of air hoses at gas stations are
often inaccurate.
7 Always check tire pressure when the
tires are cold. Cold, in this case, means the
vehicle has not been driven over a mile in the
three hours preceding a tire pressure check.
A pressure rise of four to eight pounds is not
uncommon once the tires are warm.

7.3 This chart will help you determine the condition of the tires, the probable cause(s) of abnormal wear and the
corrective action necessary



7.4a 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)

7.4b 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 - slow leaks will cause small bubbles to appear

8 Unscrew the valve cap protruding from
the wheel or hubcap and push the gauge
firmly onto the valve stem (see illustration).
Note the reading on the gauge and compare
the figure to the recommended tire pressure
shown on the placard on the glove compart-
ment door. Be sure to reinstall the valve cap
to keep dirt and moisture out of the valve
stem mechanism. Check all four tires and, if
necessary, add enough air to bring them up
to the recommended pressure.
9 Don't forget to keep the spare tire
inflated to the specified pressure (refer to
your owner's manual or the tire sidewali).

8 Battery check and maintenance

Refer to illustrations 8.1, 8.6, 8.7a, 8.7b
and 8.7c
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!
1 Battery maintenance is an important
procedure which will help ensure that you
aren't stranded because of a dead battery.
Several tools are required for this procedure
(see illustration).
2 When checking/servicing the battery,
always turn the engine and all accessories
off.
3 A sealed (sometimes called mainte-
nance-free), battery is standard equipment

7.8 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!)



8.8 Removing a cable from the battery
post with a wrench - sometimes a special

battery pliers is required for this
procedure if corrosion has caused
deterioration of the nut hex (always
remove the ground cable first and

hook it up fasti)

on some vehicles. The ceil caps cannot be
removed, no electrolyte checks are required
and water cannot be added to the ceils.
However, if a standard aftermarket battery
has been installed, the following maintenance
procedure can be used.
4 Remove the caps and check the elec-
trolyte level in each of the battery cells (see
Section 4). It must be above the plates.
There's usually a split-ring indicator in each
cell to indicate the correct level. If the level is
low, add distilled water only, then reinstall the
cell caps. Caution: Overfilling the cells may
cause electrolyte to spill over during periods
of heavy charging, causing corrosion and
damage to nearby components.
5 The external condition of the battery
should be checked periodically. Look for
damage such as a cracked case.
6 Check the tightness of the battery cable
boits (see illustration) to ensure good eiec-
tricai connections. Inspect the entire length of
each cable, looking for cracked or abraded

8.7c Regardless of the type of tool used
to clean the battery posts, a clean, shiny

surface should be the result

8.7a Battery terminal corrosion usually
appears as light, fluffy powder

insulation and frayed conductors.
7 If corrosion (visible as white, fluffy
deposits) (see illustration) is evident, remove
the cables from the terminals, clean them
with a battery brush and reinstall them (see
illustrations). Corrosion can be kept to a
minimum by applying a layer of petroleum
jelly or grease to the terminals.
8 Make sure the battery carrier is in good
condition and the hold-down clamp is tight. If
the battery is removed (see Chapter 5 for the
removal and installation procedure), make
sure that no parts remain in the bottom of the
carrier when it's reinstalled. When reinstalling
the hold-down clamp, don't overtighten the
nuts.
9 Corrosion on the carrier, battery case
and surrounding areas can be removed with
a solution of water and baking soda. Apply
the mixture with a small brush, let it work,
then rinse it off with pienty of clean water.
10 Any metal parts of the vehicle damaged
by corrosion should be coated with a zinc-
based primer, then painted.
11 Additional information on the battery,
charging and jump starting can be found in
the front of this manual and in Chapter 5.

9 Cooling system check

Refer to illustration 9.4
1 Many major engine failures can be
attributed to a faulty cooiing system. If the
vehicle is equipped with an automatic trans-
mission, the cooiing system also cools the
transmission fluid, prolonging transmission
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 it has been
shut off for at least three hours.
3 Remove the radiator cap by turning it
counterclockwise until it reaches a stop. If
you hear a hissing sound (indicating there's
still pressure in the system), wait until it
stops. Now press down on the cap with the
paim of your hand and continue turning until

8.7b When cleaning the cable clamps, ail
corrosion must be removed (the inside of
the clamp is tapered to match the taper

on the post, so don't remove too
much material)

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 wilt damage the
hose and cause a leak.

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

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

carefully as shown here
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it 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 (Section 41). if the
coolant level is not up to the top, add addi-
tional antifreeze/coolant mixture (see Sec-
tion 4).
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's cracked, swollen or deteriorated.
Cracks may become more apparent if the
hose is squeezed (see illustration). Regard-
less of condition, it's a good idea to replace
hoses with new ones every two years. 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.
5 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.
6 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.

10 Wiper blade inspection and
replacement

Refer to illustration 10.1
1 The wiper blade is removed by depress-
ing the release tab at the center of the wiper
arm and puiling the blade off the arm (see
iiiustration).
2 The rubber element is part of the blade,
so the entire assembly must be replaced.
3 If it's necessary to replace the wiper

arm, remove the cover and nut securing the
wiper arm to the linkage and detach the arm.
4 When installing the wiper arm, be sure
it's lined up with the other arm and posi-
tioned correctly on the shaft.

11 Underhood hose check and
replacement

General
Caution: Replacement of air conditioning
hoses must be left to a dealer service depart-
ment or air conditioning shop that has the
equipment to depressuhze the system safely.
Never remove air conditioning components or
hoses until the system has been depressur-
ized.
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 damps, material hardening and
leaks, information specific to the cooling sys-
tem hoses can be found in Section 9.
2 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
3 it's quite common for vacuum hoses,
especiaiiy those in the emissions system, to
be color coded or identified by colored
stripes molded into them. Various systems
require hoses with different wail thicknesses,
collapse resistance and temperature resis-
tance. When replacing hoses, be sure the
new ones are made of the same material.
4 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 iabei the hoses and fittings to ensure
correct installation.
5 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.
6 A small piece of vacuum hose (1/4-inch
inside diameter) can be used as a stetho-
scope to detect vacuum leaks. Hold one end
of the hose to your ear and probe around vac-
uum hoses and fittings, listening for the "hiss-
ing" sound characteristic of a vacuum leak.
Warning: When probing with the vacuum
hose stethoscope, be very careful not to come
into contact with moving engine components
such as the dhvebelts, cooling fan, etc.

Fuel hose
Warning: There are certain precautions -J
which must be taken when inspecting or ser-
vicing fuel system components. Work in a
well ventilated area and don't allow open
flames (cigarettes, appliance pilot lights, etc.)
or bare light bulbs near the work area. Mop
up any spills immediately and don't store fuel
soaked rags where they could ignite. On vehi-
cles equipped with fuel injection, the fuel sys-
tem is under pressure, so if any fuel lines are
to be disconnected, the pressure in the sys-
tem must be relieved first (see Chapter 4 for
more information).
7 Check all rubber fuel lines for deteriora-
tion and chafing. Check carefully for cracks in
areas where the hose bends and where it's
attached to fittings.
8 High quality fuel line, usually identified
by the word Fluroelastomer printed on the
hose, should be used for fuel line replace-
ment. Warning: Never, under any circum-
stances, use unreinforced vacuum line, clear
plastic tubing or water hose for fuel lines!
9 Spring-type clamps are commonly used
on fuel lines. They often lose their tension
over a period of time, and can be "sprung"
during removal. Replace all spring-type
clamps with screw clamps whenever a hose
is replaced.

Metal lines
10 Sections of metal line are often used for
fuel line between the fuel pump and carbure-
tor or fuel injection unit. Check carefully to be
sure the line has not been bent or crimped
and look for cracks.
11 If a section of metal fuel iine 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 and
loose fittings. Any sign of brake fluid leakage
means an immediate thorough inspection of
the brake system should be done.

12 Accelerator linkage check and
lubrication

Refer to illustration 12,1
1 At the specified intervals, inspect the
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accelerator linkage and check it for free
movement to make sure it is not binding (see
illustration).
2 Lubricate the linkage with a few drops of
oil.

13 Engine oil and filter change

Refer to illustrations 13.3, 13.9, 13.14
and 13.18
1 Frequent oil changes are the most
important preventive maintenance proce-
dures that can be done by the home
mechanic. As engine oi! ages, it becomes
diluted and contaminated, which leads to
premature engine wear.
2 Although some sources recommend oil
filter changes every other oil change, the min-
imal cost of an oi! filter and the fact that it's
easy to install dictate that a new filter be used

every time the oil is changed.
3 Gather all necessary tools and materials
before beginning this procedure (see illus-
tration).
4 You should have plenty of clean rags
and newspapers handy to mop up any spills.
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!
5 If this is your first oil change, get under
the vehicle and 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 note how
they're situated to avoid touching them when
working under the vehicle.
6 Warm the engine to normal operating
temperature. If the new oil or any tools are
needed, use the warm-up time to obtain

everything necessary for the job. The correct
oil for your application can be found in Rec-
ommended lubricants and fluids at the begin-
ning of this Chapter.
7 With the engine oil warm (warm engine
oil will drain better and more built-up sludge
will be removed with it), raise and support the
vehicle. Make sure it's safely supported!
8 Move ai! necessary tools, rags and
newspapers under the vehicle. Set the drain
pan under the drain plug. Keep in mind that
the oil will initially flow from the pan with
some force; position the pan accordingly.
9 Being careful not to touch any of the hot
exhaust components, use a wrench to
remove the drain plug near the bottom of the
oil pan (see illustration). Depending on how
hot the oil is, you may want to wear gloves
while unscrewing the plug the final few turns.
10 Ailow the old oil to drain into the pan. 11
may be necessary to move the pan as the oil
flow slows to a trickle.
11 After all the oil has drained, wipe off the
drain plug with a clean rag. Small metal parti-
cles may cling to the plug and would immedi-
ately contaminate the new oil.
12 Clean the area around the drain p!uc
opening and reinstall the plug. Tighten the
plug securely with the wrench. If a torque
wrench is available, use it to tighten the plug
13 Move the drain pan into position unde
the oil filter.
14 Use the filter wrench to loosen the oil fil
ter (see illustration). Chain or metal band fil
ter wrenches may distort the filter canister
but it doesn't matter since the filter will b<
discarded anyway.
15 Completely unscrew the old filter. B
careful; it's full of oil. Empty the oil inside th
filter into the drain pan.
16 Compare the old filter with the new on
to make sure they're the same type.

13.3 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 filter, you will
get oil on your hands (the gloves will prevent burns)

3 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 - 6-point preferred

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)
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13.9 The engine oil drain plug is located at the rear of the oil pan
(four-cylinder engine shown) - it's usuaiiy very tight, so use a box-

wrench or six-point socket to avoid rounding off the hex

13.14 The oil filter is usually on very tight as we!i and will require
a special wrench for removal - DO NOT use the wrench to tighten

the new filter!

17 Use a ciean rag to remove ail oil, dirt
and sludge from the area where the oil filter
mounts to the engine. Check the old filter to
make sure the rubber gasket isn't stuck to
the engine. If the gasket is stuck to the
engine, remove it.
18 Apply a light coat of clean oil to the rub-
ber gasket on the new oil filter (see illustra-
tion).
19 Attach the new filter to the engine, fol-
lowing the tightening directions printed on
the filter canister or packing box. Most filter
manufacturers recommend against using a
filter wrench due to the possibility of over-
tightening and damage to the seal.
20 Remove all tools, rags, etc. from under
the vehicle, being careful not to spill the oii in
the drain pan, then lower the vehicle.
21 Move to the engine compartment and
locate the oil filler cap.
22 Pour the fresh oil into the filler opening.
A funnel may be used.
23 Pour three or four quarts of fresh oii 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 Section 4 if necessary). If
the oil level is above the L mark, start the
engine and allow the new oil to circulate.
24 Run the engine for only about a minute
and then shut it off. Immediately look under
the vehicle and check for leaks at the oil pan
drain plug and around the oil filter. If either
one is leaking, tighten it a little more.
25 With the new oil circulated and the filter
now completely full, recheck the level on the
dipstick and add more oil as necessary.
26 During the first few trips after an oil
change, make it a point to check frequently
for leaks and correct oil level.
27 The old oil drained from the engine can-
not be reused in its present state and should
be disposed of. Oil reclamation centers, auto
repair shops and gas stations will normally
accept the oil, which can be refined and used
again. After the oil has cooled it can be
poured into a container {capped plastic jugs
or bottles, milk cartons, etc.) for transport to
a disposal site.

14 Tire rotation

Refer to illustration 14.2
1 The tires should be rotated at the speci-
fied intervals and whenever uneven wear is
noticed.
2 Refer to the accompanying illustration
for the preferred tire rotation pattern.
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, don't apply the parking brake
as stated. Make sure the tires are blocked to
prevent the vehicle from roiling as it's raised.
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 safely
supported.
5 After rotation, check and adjust the tire

13.18 Lubricate the rubber gasket with clean oil before installing
the filter on the engine
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15.4 Tighten the rocker arm bracket nuts to the specified torque
before adjusting the valves

15,9 To make sure the adjusting screw doesn't move when the
focknut is tightened, use a box-wrench and have a good grip on

the screwdriver

pressures as necessary and be sure to check
the fug nut tightness.
6 For additional information on the wheels
and tires, refer to Chapter 11,

15 Valve clearance adjustment
(four-cylinder engines only)

Refer to illustrations 15.4 and 15.9
1 The valve clearances are checked and
adjusted with the engine coid,
2 Remove the air cleaner assembly (Chap-
ter 4).
3 Remove the rocker arm cover (Chap-
ter 2).
4 Tighten the rocker arm bracket nuts to
the specified torque (see illustration).
5 Rotate the crankshaft to bring the num-
ber one piston to the Too Dead Center (TDC)
position on the compression stroke (see
Chapter 2, part A for details), The number
one cylinder rocker arms (closest to the front
of the engine) should be loose (able to move
up and down slightly) and the camshaft lobes

should be facing away from the rccker arms.
6 With the crankshaft in this position, the
valves on the following cylinders can be
checked and adjusted:

1 Intake and exhaust
2 intake
3 Exhaust

7 First, check/adjust the intake valve
clearance. Insert the appropriate size feeler
gauge (see the Specifications) between the
intake valve stem and the adjusting screw. If
the clearance is correct, there should be a
slight drag on the feeler gauge as it is
inserted between the valve stem and the
adjusting screw,
3 If adjustment is required, ioosen the
adjusting screw Iccknut. Carefully tighten the
adjusting screw until you can fee! a slight
drag on the feeler gauge as you withdraw it
from between the stem and adjusting screw.
9 Hold the adjusting screw with a screw-
driver (to keep it from turning) and tighten the
Iccknut (see illustration). Recheck the clear-
ance to make sure it hasn't changed.
10 Repeat the procedure on the exhaust
vaive on the number 1 cylinder, the intake

valve on number 2 cylinder and the exhaust
valve on the number 3 cylinder.
11 Rotate the crankshaft one full turn
clockwise until the number 4 piston is at TDC
on the compression stroke. The number 4
cylinder rocker arms (closest to the rear of
the engine) should be loose, with the
camshaft lobes facing away from the rocker
arms.
12 With the crankshaft in this position, the
valves on the following cylinders can be
checked and adjusted:

2 Exhaust
3 Intake
4 Intake and exhaust

13 Install the rocker arm cover and the air
cleaner assembly.

16 Chassis lubrication

Refer to illustrations 16.1, 16.3a, 16.3b
and 16.3c
1 A graase gun and cartridge filled with
the recommended grease are the only items
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16.3a Upper balijoint grease fitting (arrow) 16.3b Front driveshaft grease fitting (4WD models)

required for chassis lubrication other than
some clean rags and equipment needed to
raise and support the vehicle safeiy (see
illustration).
2 There are several points on the vehicle's
suspension, steering and drivetrain compo-
nents that must be periodically lubricated
with lithium based multi-purpose grease,
depending on model and year. Included are
the upper and lower suspension bailjoints,
the swivel joints on the steering linkage and,
on 4WD models, the front and rear drive-
shafts.
3 The grease point for each upper sus-
pension balijoint (if equipped) is on top of the
balijoint and is accessible by removing the
front wheel and tire (see illustration). The
steering linkage swivel joints on some models
are designed to be lubricated and the drive-
shaft universal joints require lubrication as
wei! (see illustrations).
4 For easier access under the vehicle,
raise it with a jack and place jackstands
under the frame. Make sure the vehicle is
safely supported on the stands!
5 If grease fittings aren't already installed,
the plugs will have to be removed and fittings
screwed into place.
6 Force a little of the grease out of the gun
nozzie to remove any dirt, then wipe it clean
with a rag.
7 Wipe the grease fitting and push the
nozzle firmly over it. Squeeze the trigger on
the grease gun to force grease into the com-
ponent. Both the bailjoints and swivel joints
should be lubricated until the rubber reservoir
is firm to the touch. Don't pump too much
grease into the fittings or it could rupture the
reservoir. If the grease seeps out around the
grease gun nozzle, the fitting is clogged or
the nozzle isn't seated all the way. Resecure
the gun nozzie to the fitting and try again. If
necessary, replace the fitting.
3 Wipe excess grease from the compo-
nents and the grease fittings.
9 While you're under the vehicle, clean
and lubricate the parking brake cable along
with the cable guides and ievers. This can be
done by smearing some of the chassis

16.3c The rear driveshaft grease fitting
(arrow) may be difficult to reach - rotating

the driveshaft may improve access

grease onto the cable and its related parts
with your fingers.
10 Lower the vehicle to the ground for the
remaining body lubrication process.
11 Open the hood and rear gate and smear
a little chassis grease on the latch mecha-
nisms. Have an assistant pull the release
knob from inside the vehicle as you lubricate
the cable at the iatch.
12 Lubricate all the hinges (door, hood,
hatch) with a few drops of light engine oil to
keep them in proper working order.
13 The key lock cylinders can be lubricated
with spray-on graphite, which is available at
auto parts stores.

17 Suspension and steering check

Refer illustrations 17.6a, 17.6b and 17,11
1 Whenever the front of the vehicle is
raised for any reason, it's a good idea to visu-
ally check the suspension and steering com-
ponents for wear.
2 Indications of steering or suspension
problems include excessive play in the steer-
ing wheei before the front wheels react,

17,6a Push on the lower balijoint boots to
check for damage and leaks

excessive swaying around corners or body
movement over rough roads and binding at
some point as the steering wheel is turned.
3 Before the vehicle is raised for inspec-
tion, test the shock absorbers by pushing
down aggressively at each corner, if the vehi-
cle doesn't come back to a level position
within one or two bounces, the shocks are
worn and should be replaced. As this is done
listen for squeaks and other noises from the
suspension components. Information on
shock absorber and suspension components
can be found in Chapter 10.
4 Raise the front end of the vehicle and
support it on jackstands. Make sure it's
safely supported!
5 Crawl under the vehicle and check for
loose bolts, broken or disconnected parts
and deteriorated rubber bushings on all sus-
pension and steering components. Look for
grease Of fluid leaking from around the steer-
ing gear assembly and shock absorbers, if
equipped, check the power steering hoses
and connections for leaks.
6 The balijoint boots should be checked at
this time (see illustration). This includes not
only the upper and lower suspension
bailjoints, but those connecting the stee
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17.6b The grease oozing from this tie-rod end boot indicates that
it needs replacing

linkage parts as well (see illustration), After
cleaning around the bailjoints, inspect the
seals for cracks and damage.
7 Grip the top and bottom of each wheel
and try to move it in and out. It won't take a
lot of effort to be able to feel any play in the
wheel bearings, if the play is noticeable it
would be a good idea to adjust it right away
or it could confuse further inspections.
3 Grip each side of the wheel and try rock-
ing it laterally. Steady pressure will, of course,
turn the steering, but back-and-forth pressure
will reveal a loose steering joint, if some play
is felt it would be easier to get assistance from
someone so while one person rocks the
wheel from side to side, the other can look at
the joints, bushings and connections in the
steering linkage. Generally speaking, there are
eight places where the play may occur. The
two outer bailjoints on the tie-rods are the
most likely, followed by the two inner joints on
the same rods, where they join to the center
rod. Any piay in them means replacement of
the tie-rod end. Next are two swivel bushings,
one at each end of the center gear rod.
Finally, check the steering gear arm bailjoint
and the one on the idler arm which supports
the center rod on the side opposite the steer-
ing box. This unit is bolted to the side of the
frame member and any piay calls for replace-
ment of the bushings.
9 To check the steering box, first make
sure the bolts holding the steering box to the
frame are tight. Then get another person to
help examine the mecnanism. One should
look at. or hold onto, the arm at the bottom of
the steering box while the other turns the
steering wheel a little from side to side. The
amount of lost motion between the steering
wheel and the gear arm indicates the degree
of wear in the steering box mechanism. This
check should be carried out with the wheels
first in the straight ahead position and then at
nearly full lock on each side, if the piay only
occurs noticsabiy in the straight ahead posi-
tion then the wear is most likely in the worm
and/or nut. If it occurs at all positions, then
the wear is probably in the sector shaft bear-
ing. Oil leaks from the unit are another indica-

17.11 Push on the driveaxle boots to check for cracks

tion of such wear. In either case the steering
box will need removal for closer examination
and repair.
10 Moving to the vehicle interior, check the
play in the steering wheel by turning it slowly
in both directions until the wheels can just be
felt turning. The steering wheel free piay
should be less than 1-3/8 inch (35 mm).
Excessive play is another indication of wear in
the steering gear or linkage. The steering box
can be adjusted for wear (see Chapter 10).
11 On 4WD models, inspect the front
driveaxle CV joint boots for tears and leakage
of grease (see illustration).
12 Following the inspection of the front, a
similar inspection should be made of the rear
suspension components, again checking for
loose bolts, damaged or disconnected parts
and deteriorated rubber bushings.

18 Exhaust system check

1 With the engine cold (at least three
hours after the vehicle has been driven),
check the complete exhaust system from the
manifold to the end of the tailpipe. Be careful
around the catalytic converter, which may be
hot even after three hours. The inspection
should be done with the vehicle on a hoist to
Dermit unrestricted access. If a hoist isn't

available, raise the vehicle and support it
securely on jackstands.
2 Check the exhaust pipes and connec-
tions for signs of leakage and/or corrosion
indicating a potential failure. Make sure that
all brackets and hangers are in good condi-
tion and tight.
3 inspect the underside of the body for
holes, corrosion, open seams, etc. which
may allow exhaust gases to enter the pas-
senger compartment. Seal all body openings
with siiicone seaiant or body putty.
4 Rattles and other noises can often be
traced to the exhaust system, especially the
hangers, mounts and heat shields. Try to
move the pipes, mufflers and catalytic con-
verter. If the components can come in con-
tact with the body or suspension parts,
secure the exhaust system with new brackets
and hangers.

19 Clutch pedal height and freeplay
check and adjustment

Refer to illustrations 19.2, 19.3 and 19.4
1 On vehicles equipped with a manual
transmission, the clutch pedal height and free
piay must be correctly adjusted.
2 The height of the clutch pedal is the dis-
tance the pedal sits off the floor (see illustra-
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19.3 To check clutch pedal freepiay, measures the distance from
the natural resting place of the pedal to the point at which

resistance is felt 19.4 On cable-operated models, adjust the clutch to achieve the
specified play between the nut (arrow) and the rubber cushion

tion). The distance should be as specified. If
the pedal height is not within the specified
range, loosen the iocknut on the dutch stop-
per bolt or switch located on the pedal
bracket and turn the bolt or switch in or out
until the pedal height is correct. Retighten the
Iocknut. On some later models, there is provi-
sion for adjustment of the clutch master
cylinder pushrod. Loosen the iocknut and
back the stopper bolt or switch out for clear-
ance, then ioosen the iocknut on the clutch
pushrod. Turn the pushrod to achieve the
proper height, then retighten the Iocknut. On
cruise control equipped models, turn the
clutch switch until the plunger is fully
retracted against the clutch pedal arm, then
back it out a half turn before tightening the
locknut. On non-cruise control equipped
models, turn the stopper bolt in until it just
contacts the arm and tighten the iocknut.
3 The freepiay is the pedal stack, or the
distance the peda! can be depressed before
it begins to have any effect on the clutch (see
illustration). The distance should be as
specified. If it isn't, it must be adjusted, as
discussed under the appropriate heading
below.

Cable actuated clutch
4 Working in the engine compartment,
loosen the iocknut, pull the outer cabie
toward the front of the vehicle and turn the
adjusting nut in until the washer damper rub-
ber contacts the firewall. Depress and release
the clutch pedal several times. Puil the cabie
forward again, tighten the adjusting nut, then
back it off to provide the specified amount of
play (see illustration). Tighten the locknut.

Hydraulic clutch
5 On most models, the freepiay is
adjusted by turning the clutch switch or stop-
per bolt. On later models with adjustable
clutch master cylinder pushrods, loosen the
Iccknut on the pushrod. Turn the pushrod to
achieve the proper freepiay, then retighten
the locknut.

20 Manual t ransmiss ion lubr icant
level check

Refer to illustration 20.1
Note: On 1981 through 1987 models, the
transmission is integral with the transfer case
and the two components share the same
lubricant - when you check the transmission
lubricant, you're also checking the transfer
case lubricant.
1 Manual transmissions don't have a dip-
stick. The oil level is checked by removing a
plug from the side of the transmission case
(see illustration). Locate the plug and use a
rag to clean the plug and the area around it. If
the vehicle is raised to gain access to the
plug, be sure to support it safely on jack-
stands - DO NOT crawl under the vehicle
when it's supported only by a jack!
2 With the engine and transmission cold,
remove the plug. If lubricant immediately
starts leaking out, thread the plug back into
the transmission - the level is correct. If it
doesn't, reach inside the hole with your little
finger. The level should be even with the bot-
tom of the plug hole.
3 If the transmission needs more lubri-
cant, use a syringe or small pump to add it
through the plug hole.
4 Thread the plug back into the transmis-
sion and tighten it securely. Drive the vehicle,
then check for leaks around the plug.

21 Transfer case lubricant level
check (1988 and later 4WD
models only)

Note: On 7987 through 1987 models, the
transfer case is integral with the transmission
and the two components share the same
lubricant - when you check the transmission
lubricant {see the previous Section) you're
also checking the transfer case lubricant.
1 Remove the transfer case rock guard (if
equipped). The lubricant level is checked by

20.1 Manual transmission check/fill plug
location (arrow)

removing a plug from the side of the case. If
the vehicle is raised to gain access to the
plug, be sure to support it safely on jack-
stands - DO NOT crawl under the vehicle
when it's supported only by a jack!
2 With the engine and transfer case cold,
remove the plug. If lubricant immediately
starts leaking out, thread the plug back into
the case - the level is correct. If it doesn't,
completely remove the plug and reach inside
the hole with your little finger. The ievel
should be even with the bottom of the plug
hole.
3 If more lubricant is needed, use a
syringe or small pump to add it through the
opening.
4 Thread the plug back into the case and
tighten it securely. Drive the vehicle, then
check for leaks around the plug. Install the
rock guard.

22 Differential lubricant level check

Refer to illustration 22.2
1 The differentia! has a check/fil! plug
which must be removed to check the iubri-
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cant ievei. If the vehicle *s raised to gain
access to the plug, be sure to support it
safely on jackstands - DO NOT crawl under
the vehicle when, it's supported only by a
jacK.
2 Remove the check/fill plug from the dif-
ferential (see illustration).
3 The lubricant level should be at the bot-
tom of the plug opening. If not, use a syringe
to add the recommended lubricant untii it just
starts to run out of the opening.
4 install the plug and tighten it securely.

23 Brake check

Refer to illustrations 23.6a, 23.6b and 23.13
Note: For detailed photographs of the brake
system, refer to Chapter 9.
Warning: drake system dust may contain
asbestos, which is hazardous to your health.
DO NOT blow it out with compressed air and
DO NOT inhale it. DO NOT use gasoline or
solvents to remove the dust. Use brake sys-
tem cleaner or denatured alcohol only!
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 To check the brakes, the vehicle must
be raised and supported securely on jack-
stands.

Disc brakes
3 Disc brakes are used on the front, and,
on later Trooper II models, rear wheels.
Extensive rotor damage can occur if the pads
are allowed to wear beyond the specified
limit.
4 Raise the vehicle and support it securely
on jackstands, then remove the wheels (see
Jacking and Towing at the front of the man-
ual; f necessary).
5 The disc brake calipers, which contain
the pads, are visible with the wheels
removed. There's an outer pad and an inner
pad in each caliper. Ail pads should be
inspected.

22.2 Use a box-end wrench to remove
and install the differential plugs to avoid

rounding off the hex

6 Each caliper has openings, which allow
you to inspect the pads {see illustrations). If
the pad material has worn below the limit
listed in this Chapter's Specifications, the
pads should be replaced.
7 If you're unsure about the exact thick-
ness of the remaining lining material, remove
the pads for further inspection or replace-
ment (refer to Chapter 9).
8 Before installing the wheels, check for
leakage and/or damage (cracks, splitting,
etc.) around the brake hose connections.
Replace the hose or fittings as necessary,
referring to Chapter 9.
9 Check the condition of the rotor. Look
for score marks, deep scratches and burned
spots. If these conditions exist, the hub/rotor
assembly should be removed for servicing -
Section 40 (2WD models) or Chapter 9 (4WD
models).

Drum brakes
10 On rear brakes, remove the drum by
removing the retaining screws and pulling it
off the axle and brake assembly. If it's stuck,
make sure the parking brake is released, then
squirt penetrating oil into the joint between

23.6a You'll find an inspection hole like
this in each front caliper - placing a steel
rule across the hole should enable you to
determine the thickness of the remaining
lining materials for both inner and outer

pads - the lining can also be inspected by
looking through each end of the caliper

the hub and drum. Allow the oil to soak in and
try to pull the drum off again.
11 If the drum still can't be pulled off, the
brake shoes will have to be adjusted. This is
done by first disconnecting the parking brake
cable from the actuating lever and removing
the rubber stopper from the lever. Push the
lever against the backing plate.
12 With the drum removed, be careful not
to touch any brake dust (see the Warning at
the beginning of this Section).
13 Note the thickness of the lining material
on both the front and rear brake shoes. If the
material has worn away to below the speci-
fied thickness above the recessed rivets or
metal shoe, the shoes should be replaced
(see illustration). The shoes should also be
replaced if they're cracked, glazed (shiny sur-
face) or contaminated with brake fluid.
14 Make sure that all the brake assembly
springs are connected and in good condition.
15 Check the brake components for signs
of fluid leakage. Carefully pry back the rubber

23.6b The rear disc brake lining thickness can also be checked
through the hole in the caliper (arrow)

23.13 The rear brake shoe lining thickness (A) is measured from
the outer surface of the lining to the metal shoe
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cups on the wheel cylinders located at the
top of the brake shoes with your finger. Any
leakage is an indication that the wheel cylin-
ders should be overhauled immediately
(Chapter 10). Aiso check brake hoses and
connections for leakage.
16 Wipe the inside of the drum with a clean
rag and brake cleaner or denatured alcohol.
Again, be careful not to breathe the asbestos
dust.
17 Check the inside of the drum for cracks,
score marks, deep scratches and hard spots,
which will appear as small discolcrations. If
imperfections cannot be removed with fine
emery cloth, the drum must be taken to a
machine shop equipped to turn the drums.

Disc and drum brakes
13 if after the inspection process ali parts
are in good working condition, reinstall the
brake drum.
19 Install the wheels and lower the vehicle.

Parking brake
20 The parking brake is operated by an
umbrella type handle next to the steering col-
umn and locks the rear brake system. The
easiest, and perhaps most obvious method
of periodically checking the operation of the
parking brake assembly is to park the vehicle
on a steep hill with the parking brake set and
the transmission in Neutral. If the parking
brake cannot prevent the vehicle from rolling
within 6 to 10 clicks, it's in need of adjust-
ment (see Chapter 10).

24 Fuel system check

Warning: Gasoiine is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present If you spill any fuel on your skin, rinse
it off immediately with soap and water. When
you perform any kind of work on the fuel tank,
wear safety glasses and have a Class B type
fire extinguisher on hand. No components
should be disconnected until the pressure
has been relieved (see Chapter 4).
1 On most models, the fuel tank is located
at the rear of the vehicle.
2 The fuel system should be checked with
the vehicle raised on a hoist so the compo-
nents underneath the vehicle are readily visi-
ble and accessible.
3 if the smell of gasoline is noticed while
driving or after the vehicle has been in the
sun, the system should be thoroughly
inspected immediately.
4 Remove the gas tank cap and check for
damage, corrosion and an unbroken sealing
imprint on the gasket. Replace the cap with a
new one if necessary.
5 With the vehicle raised, check the gas
tank and filler neck for punctures, cracks and

other damage. The connection between the
filler neck and the tank is especially critical.
Sometimes a rubber filler neck will leak due
to loose clamps or deteriorated rubber, prob-
lems a home mechanic can usually rectify.
Warning: Do not, under any circumstances,
try to repair a fuel tank yourself (except rubber
components), A welding torch or any open
flame can easily cause the fuel vapors to
explode if the proper precautions are not
taken!
6 Carefully check all rubber hoses and
metal lines leading away from the fuel tank.
Look for loose connections, deteriorated
hoses, crimped lines and other damage. Fol-
low the lines to the front of the vehicle, care-
fully inspecting them ail the way. Repair or
replace damaged sections as necessary.
7 If a fuel odor is still evident after the
inspection, refer to Section 33 and check the
evaporative emissions system.

25 Thermosta t ic air c leaner check
{carbureted models)

1 Carbureted models are equipped with a
thermostatically controlled air cleaner, which
draws air to the carburetor from different
locations depending on engine temperature.
2 This is a simpie visual check. However,
if access is tight, a small mirror may have to
be used.
3 Open the hood and find the air control
valve on the air cleaner assembly. It's located
inside the long snorkei portion of the metal air
cieaner housing,
4 If there's a flexible air duct attached to
the end of the snorkel, disconnect it so you
can look through the end of the snorkel and
see the air control valve inside. A mirror may
be needed if you can't safely look directly
into the end of the snorkei.
5 The check should be done when the
engine and outside air are cold. Start the
engine and watch the air control vaive, which
should move up and close off the snorkei air
passage. With the vaive closed, air can't
enter through the end of the snorkel, but
instead enters the air cleaner through the hot
air duct attached to the exhaust manifold.
6 As the engine warms up to operating
temperature, the vaive should open to allow
air through the snorkei end. Depending on
outside air temperature, this may take 10 to
15 minutes. To speed up the check you can
reconnect the snorkel air duct, drive the vehi-
cle and then check the position of the valve,
7 If the thermostatic air cleaner isn't oper-
ating properly, see Chapter 6 for more infor-
mation.

26 Drivebelt check, ad jus tment and
rep lacement

1 The drivebelts, or V-beits as they are
often called, are located at the front of the
engine and play an important role in the over-

ail operation of the engine and accessories.
Due to their function and material makeup,
the belts are prone to failure after a period of
time and should be inspected and adjusted
periodically to prevent major engine damage.
On four-cylinder engines V-beits drive the
various components while on V6 models a
single "serpentine" drivebeit is used.

Four-cylinder engines
Refer to illustrations 26.3, 26.4 and 26.6
2 The number of belts used on a particular
vehicle depends on the accessories installed,
Drivebelts are used to turn the alternator,
power steering pump, water pump and air
conditioning compressor. Depending on the
pulley arrangement, more than one of the
components may be driven by a single belt.
3 - With the engine off, locate the drivebelts
at the front of the engine. Using your fingers
(and a flashlight, if necessary), move along
the belts checking for cracks and separation
of the belt plies. Also check for fraying and
glazing, which gives the belt a shiny appear-
ance (see illustration). Both sides of each
belt should be inspected, which means you'll

SEPARATION

26.3 Here are some of the more common
problems associated with drivebeits

(check the belts very carefully to prevent
an untimely breakdown)
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have to twist each belt to check the under-
side. Check the pulleys for nicks, cracks, dis-
tortion and corrosion.
4 The tension of each belt is checked by
pushing on it at a distance halfway between
the pulleys. Push firmly with your thumb and
see how much the beit moves (deflects) (see
illustration). A rule of thumb is that if the dis-
tance 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.
5 If adjustment is needed, either to make
the belt tighter or looser, it's done by moving
the belt-driven accessory on the bracket,
6 Each component usually has an adjust-
ing bolt and a pivot bolt. Both bolts must be
loosened slightly to enable you to move the
component. To adjust the air conditioner
compressor beit, loosen the locknut and turn
the adjusting bolt on the idler pulley to
change the beit tension (see illustration).
7 On components other than the air con-
ditioning compressor, after the two bolts
have been loosened, move the component
away from the engine to tighten the belt or
toward the engine to loosen the belt. Hold the
accessory in position and check the belt ten-
sion. If it's correct, tighten the two bolts until
just snug, then recheck the tension. If the
tension is correct, tighten the bolts.
8 You may have to use some sort of pry
bar to move the accessory while the beit is
adjusted. If this must be done to gain the
proper leverage, be very careful not to dam-
age the component being moved or the part
being pried against.
9 To replace a belt, follow the above pro-
cedures for drivebeit adjustment but 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. Mark each belt and the corre-
sponding pulley grooves so the replacement
belts can be installed properly.
10 Take the eld belts with you when pur-
chasing new ones in order to make a direct

comparison for length, width and design.
11 Adjust the belts as described earlier in
this Section.

V6 engines
12 A single drivebelt, or serpentine belt as it
is more often called, is located at the front of
the engine and drives the alternator, power
steering pump, water pump and air condi-
tioning compressor. Belt tension does not
need to be periodically adjusted so long as
the belt is in good condition.
13 With the engine off, open the hood and
use your fingers (and a flashlight, if necessary),
to move aiong the beit checking for cracks
and separation of the beit plies. Also check for
fraying and glazing, which gives the belt a
shiny appearance. Both sides of the belt
should be inspected, which means you will
have to twist the beit to check the underside.
14 Check the ribs on the underside of the
belt. They should all be the same depth, with
none of the surface uneven.
15 To replace the belt, place a wrench or
socket over the tensioner bolt and rotate the
tensioner counterclockwise to release beit
tension. The tensioner will swing down when
it's released.
16 Remove the belt from the auxiliary com-
ponents and carefully release the tensioner.
17 Route the new belt over the various pul-
leys, again rotating the tensioner to allow the
belt to be installed, then release the belt ten-
sioner.

27 Seatbelt check

1 Check the seatbelts, buckles, latch
plates and guide loops for any obvicus dam-
age or signs of wear.
2 Make sure the seatbeit reminder light
comes on when the key is turned on.
3 The seatbelts are designed to lock up
during a sudden stop or impact, yet allow
free movement during normal driving. The
retractors should hold the belt against your

chest while driving and rewind the belt when
the buckle is unlatched.
4 If any of the above checks reveai prob-
lems with the seatbelt system, replace parts
as necessary.

28 Power steering fluid replacement

1 Place a container under the power
steering fluid reservoir.
2 Disconnect and plug the power steering
hoses from the reservoir and allow the fluid in
the reservoir to drain into the container.
3 Connect the hoses and fill the reservoir
with the specified fluid.
4 Bleed the power steering system as
described in Chapter 10.

29 Air filter replacement

1 At the specified intervals, the air filter
should be replaced with a new one. A thor-
ough program of preventive maintenance
would also call for the filter to be inspected
periodically between changes, especially if
the vehicle is often driven in dusty conditions.
2 The air filter is located inside the air
cleaner housing, which is mounted on top of
the carburetor or at the front of the engine
compartment next to the battery on fuel
injected models.

Carbureted models
3 Remove the wing nut(s) that holds the
top plate to the air cieaner body, release the
clips and lift it off.
4 Lift the air filter out of the housing. If it's
covered with dirt, it should be replaced.
5 Wipe the inside of the air cleaner hous-
ing with a rag.
6 Place the old filter (if in good condition)
or the new filter (if replacement is necessary)
into the air cleaner housing.
7 Reinstall the top plate on the air cleaner
and tighten the wing nut(s), then snap the
clips into place.
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29.8 Detach the air cleaner housing cover clips (arrows)
(fuel injected models)

Fuel injected models
Refer to illustrations 29.8 and 29.9
8 Detach the three filter cover retaining
clips (see illustration).
9 Lift the cover up for access to the filter
element (see illustration).
10 Lower the new filter into the housing,
seat the cover and snap the retaining clips
into place.

30 Fuel filter 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
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present If you spill any fuel on your skin, rinse
it off immediately with soap and water. When
you perform any kind of work on the fuel tank,
wear safety glasses and have a Class B type
fire extinguisher on hand.
1 This job should be done with the engine
cold (after sitting at least three hours). Place a
metal container, rags or newspapers under
the filter to catch spilled fuel.

Carbureted models
2 Raise the vehicle and support it securely
on jackstands. The fuel filter is located under
the vehicle on the right side frame rail, adja-
cent to the fuel tank. Warning: Before
attempting to remove the fuel filter, discon-
nect the negative cable from the battery and
position it out of the way so it can't acciden-
tally contact the battery post
3 To replace the filter loosen the clamps
and slide them down the hoses, past the fit-
tings on the filter.
4 Carefuily twist and pull on the hoses to
separate them from the filter. If the hoses are
in bad shape, now would be a good time to
replace them with new ones.
5 Connect the filter to the hoses and

29.9 With the hoses still attached, pull the cover up, then lift the
element out of thetjousing

30.7 Detach the hoses (arrows), then
unbolt the fuel filter from the bracket (fuel

injected models)

tighten the clamps securely. If spring-type
clamps were originally installed, it would be a
good idea to replace them with screw-type
clamps. Make sure that the arrow on the filter
housing faces toward the engine. Start the
engine and check carefully for ieaks at the fil-
ter hose connections.

Fuel injected models
Refer to illustration 30.7
6 Depressurize the fuel system (Chap-
ter 4).
7 To replace the filter, loosen the clamps
and slide them down the hoses, past the fit-
tings on the filter (see illustration).
3 Note how the filter is installed (the
rounded end facing the fuel pump) so the
new filter doesn't get installed backwards.
Carefuily twist and pull on the hoses to sepa-
rate them from the filter. If the hoses are in
bad shape, now would be a good time to
replace them with new ones.
9 Remove the filter from the bracket.
10 Install the new filter in the bracket. Make
sure the filter is properly oriented - the
rounded end should face the fuel pump.

31.1 Brake pedal height
adjustment details

11 Connect the hoses to the new filter and
install the clamps - if spring-type clamps
were originally installed, it would be a good
idea to replace them with screw-type clamps.
12 Start the engine and check carefully for
ieaks at the filter hose connections.

31 Brake pedal height and freeplay
check and adjustment

Refer to illustration 31.1
1 Brake pedal height is the distance the
pedal sits away from the toe pan (see illus-
tration). The distance should be as specified
(see the Specifications). If the pedal height is
not within the specified range, loosen the
locknut on the stop lamp switch located in
the bracket to the rear of the brake pedal and
turn the switch in or out until the pedal height
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33.2 The charcoal canister is attached to the firewall on the
passenger side of the engine compartment - check the canister

housing and hoses for damage

35.7 Unplug the pressure regulator VSV electrical connector
before checking the idle speed

is correct. Retighten the locknut.
2 Brake pedal freeplay is the distance the
pedai can be depressed before it begins to
have any effect on the brakes. Measure the
freeplay with the engine off after stepping on
the brake pedai five times. The freepiay
should be as specified. !f it isn't, ioosen the
iccknut on the brake booster push rod, to
which the brake peda! is attached. Turn the
rod until the freeplay is correct, then retighten
the locknut.

32 Distributor advance mechanism
check and lubrication

1 Remove the distributor cap and rotor.
2 Use a small screwdriver to check that
the distributor advance mechanism moves
smoothly and easily and that the springs
aren't damaged or stretched.
3 Lubricate the mechanism with a couple
of drops of light oil and install the rotor and
cap.

33 Evaporative emissions system
check

Refer to illustration 33.2
1 The function of the evaporative emis-
sions system is to draw fuel vapors from the
fuel tank, store them in a charcoal canister and
burn them during normal engine operation.
2 The most common symptom of a fault in
the evaporative emissions system is a strong
fuel odor in the engine compartment. If a fuel
odor is detected, inspect the charcoal canis-
ter, iocated in the engine compartment,
Check the canister and aii hoses for damage
and deterioration (see illustration).
3 The canister is held to the firewall by a
spring clip, secured around the outside of the
canister body. The canister is removed by
marking and disconnecting the hoses, disen-
gaging the ciamp and lifting the canister out.

4 The evaporative emissions control sys-
tem is explained in more detail in Chapter 6.

34 Carburetor choke check

1 The choke operates only when the
engine is cold, so this check should be per-
formed before the engine has been started
for the day.
2 Open the hood and remove the top
plate of the air cleaner assembly. It's held in
place by one or two wing nuts at the center
and several spring clips around the edge. If
any vacuum hoses must be disconnected,
tag them to ensure reinstallation in their origi-
nal positions.
3 Look at the center of the air cleaner
housing. You'll notice a flat plate at the car-
buretor opening.
4 Have an assistant press the throttle
pedal to the floor. The plate should close
completely. Start the engine while you watch
the plate at the carburetor. Don't position
your face near the carburetor, as the engine
could backfire, causing serious burns! When
the engine starts, the choke plate should
open slightly.
5 Allow the engine to continue running at
an idle speed. As the engine warms up to
operating temperature, the plate shouid
slowly open, allowing more air to enter
through the top of the carburetor.
6 After a few minutes, the choke plate
should be completely open to the vertical
position. Blip the throttle to make sure the
fast idle cam disengages.
7 You'll notice that engine speed corre-
sponds to the plate opening. With the plate
closed, the engine should run at a fast idle
speed. As the plate opens and the throttle is
moved to disengage the fast idle cam, the
engine speed will decrease.
3 With the engine off and the throttle held
half-way open, open and close the choke sev-
eral times. Check the linkage to see if it's

hooked up correctly and make sure it doesn't
bind.
9 If the choke or linkage binds, sticks or
works sluggishly, clean it with choke cleaner
(an aerosol spray available at auto parts
stores). If the condition persists after clean-
ing, replace the troublesome parts.
10 Visually inspect all vacuum hoses to be
sure they're securely connected and look for
cracks and deterioration. Replace as neces-
sary.
11 if the choke fails to operate normally,
but no mechanical causes can be found,
check the choke electrical circuits.

35 Idle speed check and adjustment
(four-cylinder engines only)

Refer to illustrations 35.7, 35.9a and 35.9b
1 Engine idle speed is the speed at which
the engine operates when no throttle pedal
pressure is applied. The idle speed is critical
to the performance of the engine itself, as
well as many engine sub-systems.
2 A hand-held tachometer must be used
when adjusting idle speed to get an accurate
reading. The exact hook-up for these meters
varies with the manufacturer, so follow the
particular directions included.
3 Set the parking brake and block the
wheels. Be sure the transmission is in Neutral
(manual transmission) or Park (automatic
transmission).
4 Turn off the air conditioner (if equipped),
the headlights and any other accessories
during this procedure.
5 On carbureted modeis, the distributor
vacuum, evaporative canister purge and EGR
vacuum hoses must be disconnected and
plugged. The idle compensator vacuum line
must be closed by bending the rubber hose.
6 Start the engine and allow it to reach
normai operating temperature.
7 On fuel injected models, make sure the
throttle valve is fully closed and unplug the
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connector from the pressure regulator Vac-
uum Switching Vaive (VSV) (see illustration).
8 Check the engine idle speed with the
tachometer and compare it to the VECI label
on the vehicle.
9 If the idle speed is not correct, turn the
throttle adjust screw (carbureted models) or
the adjusting screw located on the throttle
body (fuel injected models) until the idle
speed is correct (see illustrations).
10 On air conditioned carbureted models,
turn the air conditioning On to Max cold and
High blower, then open the throttle about 1/3
to allow the speed up solenoid to reach full
travel. Turn the adjusting screw on the Speed
Up controller to adjust the idle speed.

36 Transfer case lubricant change
(1988 and later 4WD models only)

Refer to illustration 36.5
Note: On 1981 through 1987 models, the
transfer case is integral with the transmission
- when you change the transmission lubricant
(see the next Section), you're also changing
the transfer case lubricant
1 Drive the vehicle for at least 15 minutes
in 4WD to warm up the oil in the case.
2 Raise the vehicle and support it securely
on jackstands.
3 Move a drain pan, rags, newspapers
and tools under the vehicle.
4 Remove the check/fill plug (see Sec-
tion 21).
5 Remove the drain plug from the lower
part of the case and allow the old lubricant to
drain completely (see illustration).
6 Carefully clean and install the drain plug
after the case is completely drained. Tighten
the plug to the specified torque.
7 Fill the case with the specified lubricant
until it's level with the lower edge of the filler
hole.
8 Install the check/fill plug and tighten it
securely.
9 Check carefully for leaks around the
drain plug after the first few miles of driving.

37 Manual transmission lubricant
change

Refer to illustration 37.3
Note: On 1981 through 1987 models, the
transfer case is integral with the transmission
- when you change the transmission lubri-
cant, you're also changing the transfer case
lubricant
1 Drive the vehicle for a few miles to thor-
oughly warm up the transmission lubricant.
2 Raise the vehicle and support it securely
on jackstands.
3 Move a drain pan, rags, newspapers
and tools under the vehicle. With the drain
pan and newspapers in position under the
transmission, loosen the drain plug located in
the bottom of the transmission case (see
illustration).
4 Once loosened, carefully unscrew it with
your fingers until you can remove it from the
transmission. Allow all of the oil to drain into
the pan. If the plug is too hot to touch, use
the wrench to remove it.
5 Clean the drain plug, then reinstall it in
the transmission and tighten it to the speci-
fied torque.

6 Remove the transmission lubricant
check/fill plug (see Section 20). Using a hand
pump or syringe, fill the transmission with the
correct amount and grade of lubricant, until
the level is just at the bottom of the plug hole.
7 Reinstall the check/fill plug and tighten it
securely.

38 Differential lubricant change

Note: The following procedure can be used
for the rear differential as well as the front dif-
ferential used on 4WD vehicles.
1 Drive the vehicle for several miles to
warm up the differential lubricant, then raise
the vehicle and support it securely on jack-
stands.
2 Some differentials can be drained by
removing the drain plug, while on others a
hand suction pump is required to remove the
differential lubricant through the filler hole.

Drain plug equipped models
3 Move a drain pan, rags, newspapers
and a 1/2-inch drive breaker bar or ratchet
with an extension under the vehicle.
4 With the drain pan under the differential,
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use the breaker bar or ratchet and extension
to loosen the drain plug. It's the lower of the
two plugs.
5 Once loosened, carefully unscrew it with
your fingers until you can remove it from the
case.
6 Allow all of the lubricant to drain into the
pan, then replace the drain plug and tighten it
to the specified torque.
7 Feel with your hands along the bottom
of the drain pan for any metal bits that may
have come out with the lubricant. If there are
any, it's a sign of excessive wear, indicating
that the internal components should be care-
fully inspected in the near future.

Models not equipped with a
drain plug
8 Move a drain pan, rags, newspapers, a
suction pump and a wrench (for the check/fill
plug) under the vehicle.
9 Remove the check/fill plug (see Sec-
tion 22) and insert the suction line from the
suction pump into the plug hole. Place the
other line in the drain pan.
10 Operate the suction pump until all lubri-
cant is pumped into the pan, then remove the
pump.

All models
11 Using a hand pump, syringe or funnel,
fill the differential with the correct amount
and grade of lubricant until the level is just at
the bottom of the fill plug hole.
12 Reinstall the plug and tighten it securely.
13 Lower the vehicle. Check for leaks after
the first few miles of driving.

39 Automatic transmission fluid and
filter change

1 At the specified time intervals, the trans-
mission fluid should be drained and replaced.

Since the fluid should be hot when it's
drained, drive the vehicle for 15 or 20 minutes
before proceeding.
2 Before beginning work, purchase the
specified transmission fluid and filter. Some
early models use a fluid strainer instead of a
filter, which does not require replacement,
only cleaning, so it is important before start-
ing the job to determine whether your model
requires a replacement filter.
3 Other tools necessary for this job
include jackstands to support the vehicle in a
raised position, a drain pan capable of hold-
ing at least eight pints, newspapers and clean
rags.
4 Raise the vehicle and support it securely
on jackstands.
5 Move the drain pan and necessary tools
under the vehicle, being careful not to touch
any of the hot exhaust components.
6 Place the pan under the drain plug in the
transmission pan and remove the plug. Be
sure the drain pan is in position, as fluid will
come out with some force. Once the fluid is
drained, reinstall the drain plug securely.
7 Remove the transmission pan bolts,
detach the dipstick tube clip, then carefully
pry the pan loose with a screwdriver and
remove it.
8 Remove the filter/strainer retaining bolts
and lower the filter/strainer from the trans-
mission. Be careful when lowering the filter as
it contains residual fluid.
9 if your model is equipped with a fluid
strainer, wash it thoroughly in clean transmis-
sion fluid. Place the clean strainer or the new
filter in position and install the bolts. Tighten
the bolts securely.
10 Carefully clean the gasket surface of the
transmission to remove all traces of the oid
gasket and sealant.
11 Drain any remaining fluid from the trans-
mission pan, clean it with solvent and dry it
with compressed air. Clean the pan magnet
and install it in the pan so it will be directly

below the filter.
12 Apply a thin layer of RTV sealant to the
transmission case side of the new gasket.
13 Make sure the gasket surface on the
transmission pan is clean, then apply a thin
layer of RTV sealant to it and position the new
gasket on the pan. Put the pan in place
against the transmission, install the bolts and,
working around the pan, tighten each bolt a
little at a time until the final torque figure is
reached.
14 Lower the vehicle and add new auto-
matic transmission fluid through the filler tube
(Section 5). The amount should be equal to
the amount of fluid that was drained (you
don't want to overfill it).
15 With the transmission in Park and the
parking brake set, run the engine at a fast
idle, but don't race it.
16 Move the gear selector through each
range and back to Park, then check the fluid
level (Section 5). Add more fluid as required.
17 Check under the vehicle for leaks during
the first few miles of driving.

40 Front wheel bearing check,
repack and adjustment (2WD
models only)

Refer to illustrations 40.1 and 40.6
Note: For 4WD vehicles, see Chapter 8.
1 In most cases the front wheel bearings
will not need servicing until the brake pads
are changed. However, the bearings should
be checked whenever the front of the vehicle
is raised for any reason. Several items,
including a torque wrench and special
grease, are required for this procedure (see
illustration).
2 With the vehicle securely supported on
jackstands, spin each wheel and check for
noise, rolling resistance and freeplay.
3 Grasp the top of each tire with one hand
ard the bottom with the other. Move the

40.1 Tools and materials needed for front wheel
bearing maintenance

1 Hammer - A common hammer will do just fine
2 Grease - High-temperature grease which is formulated

specially for front wheel bearings should be used
3 Wood block - If you have a scrap piece of 2x4, it can be used

to drive the new seal into the hub
4 Needle-nose pliers - Used to straighten and remove the cotter

pin in the spindle
5 Torque wrench - This is very important in this procedure; if the

bearing is too tight, the wheel won't turn freely - if it's too loose,
the wheel will "wobble" on the spindle. Either way, it could
mean extensive damage

6 Screwdriver - Used to remove the seal from the hub (a long
screwdriver would be preferred)

7 Socket/breaker bar - Needed to loosen the nut on the spindle
if it's extremely tight

8 Brush - Together with some clean solvent, this will be used to
remove old grease from the hub and spindle
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wheel in-and-out on the spindle. If there's
any noticeable movement, the bearings
should be checked and then repacked with
grease or replaced if necessary.
4 Remove the wheel(s).
5 Remove the brake caliper (Chapter 9)
and hang it out of the way on a piece of wire.
6 Pry the hub cap out of the hub using a
screwdriver or hammer and chisel {see illus-
tration).
7 Straighten the bent ends of the cotter
pin, then pull the cotter pin out of the adjust-
ing nut cap. Discard the cotter pin and use a
new one during reassembly.
8 Remove the adjusting nut and washer
from the end of the spindle.
9 Pull the hub out slightly, then push it
back into its original position. This should
force the outer wheel bearing off the spindle
enough so it can be removed.
10 Pull the hub off the spindle.
11 Use a screwdriver to pry the grease seal
out of the rear of the hub (see illustration).
As this is done, note how the seal is installed.
12 Remove the inner wheel bearing from
the hub.
13 Use solvent to remove all traces of the
old grease from the bearings, hub and spin-
dle. A small brush may prove helpful; how-
ever make sure no bristles from the brush
embed themselves inside the bearing rollers.
Allow the parts to air dry.
14 Carefully inspect the bearings for
cracks, heat discoloration, worn rollers, etc.
Check the bearing races inside the hub for
wear and damage. If the bearing races are

defective, the hubs should be taken to a
machine shop with the facilities to remove
the old races and press new ones in. Note
that the bearings and races come as
matched sets and old bearings should never
be installed on new races.
15 Use high-temperature front wheel bear-
ing grease to pack the bearings. Work the
grease completely into the bearings, forcing it
between the rollers, cone and cage from the
back side.
16 Apply a thin coat of grease to the spin-
dle at the outer bearing seat, inner bearing
seat, shoulder and seal seat.
17 Put a small quantity of grease behind
each bearing race inside the hub. Using your
finger, form a dam at these points to provide
for extra grease and to keep thinned grease
from flowing out of the bearing.
18 Place the grease-packed inner bearing
into the rear of the hub and put a little more
grease outside of the bearing. Place 1/2 oz of
grease inside the end of the hub cap.
19 Place a new seal over the inner bearing
and tap the seal evenly into place with a ham-
mer and block of wood until it's flush with the
hub.
20 Carefully place the hub assembly onto
the spindle and push the grease-packed
outer bearing into position.
21 Install the washer and adjusting nut.
Tighten the nut to about 22 ft-lbs.
22 Spin the hub in a forward direction to
seat the bearings and remove any grease or
burrs which could cause excessive bearing
play later,

23 Attach a spring scale to one of the wheel
studs at right angles to the hub and measure
the amount of pull necessary to rotate the
hub. This is the preload. Compare the
preload reading to the Specifications at the
front of this Chapter.
24 Tighten or loosen the adjusting nut to
achieve the specified preload.
25 Install the adjusting nut cap and see if
the hole in the spindle is aligned with the slot
in the cap. If it's not, remove the nut cap,
rotate it slightly and reinstall it until the slot
lines up. Install a new cotter pin.
26 Bend the ends of the cotter pin until
they're flat against the nut. Cut off any extra
length which could interfere with the dust •#
cap.
27 Install the hub cap, tapping it into place

-with a hammer.
28 Install the caliper (see Chapter 9).
29 Install the tire/wheel assembly on the
hub and tighten the lug nuts.
30 Grasp the top and bottom of the tire and
check the bearings in the manner described
earlier in this Section.
31 Lower the vehicle.

41 Cooling system servicing
(draining, flushing and refilling)

Warning: Antifreeze is a corrosive and poi-
sonous solution, so be careful not to spill any
of the coolant mixture on the vehicle's paint
or your skin. If you do, rinse it off immediately
with plenty of clean water. Consult local
authorities regarding proper disposal of
antifreeze before draining the cooling system.
In many areas, reclamation centers have been
established to collect used oil and coolant
mixtures.
1 Periodically, the cooling system should
be drained, flushed and refilled to replenish
the antifreeze mixture and prevent formation
of rust and corrosion, which can impair the
performance of the cooling system and cause
engine damage. When the cooling system is
serviced, all hoses and the radiator cap
should be checked and replaced if necessary.
2 Apply the parking brake and block the
wheels. If the vehicle has just been driven,
wait several hours to allow the engine to cool
down before beginning this procedure.
3 Once the engine is completely cool,
remove the radiator cap. Place the heater
temperature control in the maximum heat
position.
4 Move a large container under the radia-
tor drain to catch the coolant, then unscrew
the drain plug (a pair of pliers may be
required to turn it).
5 After the coolant stops flowing out of
the radiator, move the container under the
engine block drain p!ug(s) (on four-cylinder
engines there is one plug on the side of the
block; on V6 engines there are two plugs,
iccated on both sides of the block). Remove
the plug(s) and allow the coolant in the block
to drain.
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6 While the coolant is draining, check the
condition of the radiator hoses, heater hoses
and ciamps (refer to Section 9 if necessary).
7 Replace any damaged clamps or hoses.
8 Once the system is completely drained,
flush the radiator with fresh water from a gar-
den hose until it runs clear at the drain. The
flushing action of the water will remove sedi-
ments from the radiator but will not remove
rust and scale from the engine and cooling
tube surfaces.
9 These deposits can be removed with a
chemical cleaner. Follow the procedure out-
lined in the manufacturer's instructions. If the
radiator is severely corroded, damaged or
leaking, it should be removed (Chapter 3) and
taken to a radiator repair shop.
10 Remove the overflow hose from the
coolant recovery reservoir. Drain the reservoir
and flush it with clean water, then reconnect
the hose.
11 Reinstall and tighten the radiator drain
plug. Install and tighten the block drain
plug(s).
12 Slowiy add new coolant (a 50/50 mixture
of water and antifreeze) to the radiator until
it's full. Add coolant to the reservoir up to the
lower mark.
13 Leave the radiator cap off 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).
14 Turn the engine off and let it cool. Add
more coolant mixture to bring the level back
up to the lip on the radiator filler neck.
15 Squeeze the upper radiator hose to
expel air, then add more coolant mixture if
necessary. Replace the radiator cap.
16 Start the engine, allow it to reach normal
operating temperature and check for leaks.

42 PCV system check

Refer to illustration 42.6
1 The Positive Crankcase Ventilation
(PCV) system directs blowby gases from the
crankcase back into the intake manifold so
they can be burned in the engine.
2 Rough idling or high idle speed and

42.6 On some later models, the PCV valve
screws into the rocker arm cover, so a

wrench is needed for removal

stalling are symptoms of faults in the PCV
system.

Four cylinder engine
3 The system on these models consists of
a hose leading from the rocker arm cover to
the intake manifold and a fresh air hose
between the air cleaner assembly and the
rocker arm cover. Gases from the crankcase
are carried by the hose through an orifice
(early models) or PCV valve (later models)
into the intake manifold.
4 Check the system hoses for cracks,
leaks and clogging. Clean the hoses if they
are clogged and replace any which are dam-
aged.
5 On early models, pull the orifice out of
the end of the hose and inspect it for clog-
ging, cleaning as necessary.
6 On later models using a PCV valve,
remove the valve (see illustration). Blow
through the valve from the rocker arm cover
side to make sure that air passes through
easily. Blow through the valve from the mani-
fold side to verify that air will not pass
through easily. If it does, replace the valve
with a new one.
7 More information on the PCV system
can be found in Chapter 6.

V6 engine
8 The system on these models works sim-
ilarly to the one used on four-cyiinder
engines, except a PCV valve is used on all
models (orifices are not used).
9 Check the hoses for damage and clog-
ging.
10 With the engine idling, pull the PCV
valve out of the rocker arm cover and place
your thumb over the end to check for vac-
uum. If there is no vacuum, the valve, hoses
or manifold port are clogged.
11 Turn the engine off, remove the PCV
valve, shake it back and forth and listen for a
rattle. If it does not rattle, replace the valve
with a new one.
12 More information on the PCV system
can be found in Chapter 6.

43 Spark plug replacement

Refer to illustrations 43.2, 43.5a, 43.5b, 43.6
and 43.10
1 Replace the spark plugs with new ones
at the intervals recommended in the Mainte-
nance schedule,
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 gaps on the new
plugs (see illustration). A special plug wire
removal tool is available for separating the
wire boots from the spark plugs, but it isn"
absolutely necessary. A torque wrencr
should be used to tighten the new plugs.
3 The best approach when replacing the
spark plugs is to purchase the new ones ir
advance, adjust them to the proper gap anc
replace them one at a time. When buying the
new spark plugs, be sure to obtain the cor
rect plug type for your particular engine. Thii
information can be found on the Emissior
Control Information label located under th(
hood and in the factory owner's manual. I
differences exist between the plug specifiec
on the emissions label and in the owner':

43.2 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 Ratchet - 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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43.5a 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

43.5b 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

manual, assume the emissions label is cor-
rect.
4 Allow the engine to coci completely
before attempting to remove any of the
plugs. While you're waiting for the engine to
cool, check the new plugs for defects and
adjust the gaps.
5 The gap is checked by inserting the
proper thickness gauge between the elec-
trodes at the tip of the plug (see illustration).
The gap between the electrodes should be
the same as the one specified on the Emis-
sions Control Information label. The wire
should just 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
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 shouldn't
be used).
6 With the engine cool, remove the spark
plug wire from one spark plug. Puil only on
the boot at the end of the wire - don't pull on
the wire. A plug wire removal tool should be
used if available (see illustration).
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 Place the spark plug socket oyer the
plug and remove it from the engine by turning
it in a counterclockwise direction.
9 Compare the spark plug to those shown
in the photos on the inside back cover to get
an indication of the general running condition
of the engine.
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 might be 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 it following the
procedures outlined in Section 44.
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.

44 Spark plug wire, distributor cap
and rotor check and replacement

Refer to illustrations 44.11 and 44.12
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 ventilation) start the
engine and observe each plug wire. Be care-
ful 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 distributor cap
and rotor.
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 heip identify its location. If the

43.6 When removing the spark plug wires, pull only on the boot
and twist it back and forth

43.10 A length of 3/16-inch ID rubber hose will save time and
prevent damaged threads when installing the spark plugs
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44.11 Shown here are some of the common defects to look for when inspecting the
distributor cap (if in doubt about its condition, install a new one)

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. A removal tool can be used for this pur-
pose or you can grasp the rubber boot, twist
the boot half a turn and puil the boot free. Do
not pull on the wire itself (see il lustration
43.6).
5 Check inside the boot for corrosion,
which will iook iike a white crusty powder.
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 ciean 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
wire sharply, because the conductor within
the wire might break.
S Disconnect the wira from the distributor.
Again, pull only on the rubber boot. Check for
corrosion and a tight fit. Press the wire back
into the distributor.

9 inspect the remaining spark plug wires,
making sure that each one is securely fas-
tened at the distributor and spark plug when
the check is complete.
10 If new spark plug wires are required,
purchase a set for your specific engine
model. Pre-cut wire sets with the boots
already installed are available. Remove and
replace the wires one at a time to avoid mix-
ups in the firing order.
11 Detach the distributor cap by prying off
the two cap retaining clips. Look inside it for
cracks, carbon tracks and worn, burned or
ioose contacts (see illustration).
12 Pull the rotor off the distributor shaft and
examine it for cracks and carbon tracks (see
illustration). On some modeis it will be nec-
essary to remove a retaining screw before the
rotor can be pulled off. Replace the cap and
rotor if any damage or defects are noted.
13 it is common practice to instai! a new
cap and rotor whenever new spark plug wires
are installed, but if you wish to continue using
the old cap, clean the terminals first.
14 When installing a new cap, remove the
wires from the old cap one at a time and
attach them to the new cap in the exact same

location - do not simultaneously remove all
the wires from the old cap or firing order mix-
ups may occur.

45 Ignition timing check and
adjustment

Refer to illustrations 45.1, 45.2a, 45.2b
and 45.9
Note: If the information in this Section differs
from the Vehicle Emission Control Informa-
tion label in the engine compartment, the
information on the label should be considered
correct.
1 The proper ignition timing setting for
your vehicie is printed on the VECl label
located in the engine compartment. Some
special tools will be required for this proce-
dure (see illustration).
2 Locate the timing plate on front of the
engine, near the crankshaft pulley (see illus-
trations). The 0 mark is Top Dead Center
(TDC). To locate which mark the notch in the
pulley must iine up with for the timing to be
correct, count back from the 0 mark the num-
ber of degrees BTDC (Before Top Dead Cen-
ter) noted on the VECl label.
3 Locate the timing notch in the pulley and
mark it with a dab of paint or chaik so it'll be
visible under the strobe light. To locate the
notch it may be necessary to have an assis-
tant temporarily turn the ignition key to Start
in short bursts to turn the crankshaft. Warn-
ing: Stay clear of all moving engine compo-
nents if the engine is turned in this manner!
4 Connect a tachometer according to the
manufacturer's instructions and make sure
the idle speed is correct (four-cylinder
engines only). Adjust it, if necessary, as
described in Section 35.
5 Allow the engine to reach normal oper-
ating temperature. Be sure the air condi-
tioner, if equipped, is off. On V6 engines,
make sure the CHECK ENGINE light is not on
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45.1 Tools needed to check and adjust the ignition timing

1 Vacuum plugs - Vacuum hoses wilt, in most cases, have
to be disconnected and plugged. Molded plugs in
various shapes and^sizes are available for this.

2 Inductive pick-up timing light - flashes a bright
concentrated beam of light when the number one spark
plug fires. Connect the leads according to the
instructions supplied with the light

3 Distributor wrench - On some models, the hold-down
bolt for the distributor is difficult to reach and turn with
conventional wrenches or sockets. A special wrench like
this must be used.

45.2a Typical four-cylinder engine timing marks 45.2b On VS engines, the timing marks are located on a plate
mounted on the engine block

(see Chapter 6) and bypass the Electronic
Spark Timing (EST) system by unplugging the
EST connector located under the center con-
sole in the passenger compartment.
6 With the ignition switch off, connect the
pick-up lead of the timing iight to the number
one spark plug wire. On four-cylinder
engines, it's the front one. On V6 engines it's
the first spark plug on the right side as
viewed from the driver's seat. Use either a
jumper !ead between the wire and plug or an
inductive-type pick up. Don't pierce the wire
or attempt to insert a wire between the boot
and plug wire. Connect the timing light power
leads according to the manufacturer's
instructions.
7 Make sure the wiring for the timing light
is clear of all moving engine components,
then start the engine. Race the engine two or
three times, then aiiow it to idle for a minute.
8 Point the flashing timing light at the tim-

ing marks, again being careful not to come in
contact with moving parts. The marks you
highlighted should appear stationary, if the
marks are in alignment, the timing is correct.
If the marks aren't aligned, turn off the
engine.
9 Loosen the distributor mounting bolt or
nut until the distributor can be rotated (see
illustration).
10 Start the engine and slowly rotate the
distributor either left or right unti! the timing
marks are aligned.
11 Shut off the engine and tighten the
mounting bolt/nut, being careful not to move
the distributor.
12 Restart the engine and recheck the tim-
ing to make sure the marks are still in align-
ment.
13 Disconnect the timing light. On V6
engines, reconnect the EST wire harness
connector, then clear any trouble codes set

45.9 Loosen the hold-down nut (arrow)
and turn the distributor to adjust the

ignition timing
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46.2 Push on the EGR valve diaphragm to make sure it moves
easily with no binding

47.2 The oxygen sensor (arrow) threads into the exhaust manifold

during the ignition timing procedure (Chap-
ter 6).
14 Race the engine two or three times, then
allow it to run at idle. Recheck the idle speed
with the tachometer. If it has changed from
the correct setting, readjust it (four-cylinder
engines only).
15 Drive the vehicle and listen for "pinging"
noises. They'll be noticeable when the engine
is hot and under load (climbing a hill, acceler-
ating from a stop). If you hear engine pinging,
the ignition timing is too far advanced (Before
Top Dead Center). Reconnect the timing light
and turn the distributor to move the mark 1 or
2-degrees in the retard direction (counter-
clockwise). Road test the vehicle again to
check for proper operation.
16 To keep "pinging" at a minimum, yet still
allow you to operate the vehicle at the speci-
fied timing setting, use gasoline of the same
octane at all times. Switching fuel brands and
octane levels can decrease performance and
economy, and possibly damage the engine.

46 Exhaust Gas Recirculation (EGR)
system check

Refer to illustration 46.2
1 The EGR valve is located on the intake
manifold. Most of the time, when a problem
develops in the emissions system, it is due to
a stuck or corroded EGR valve.
2 With the engine cold to prevent burns,
push on the valve's diaphragm (see illustra-
tion). Using moderate pressure, you should
be able to move the diaphragm up-and-down
within the housing.
3 If the diaphragm does not move or
moves only with much effort, replace the
EGR valve with a new one. If in doubt about
the quality of the valve, compare the free
movement of your EGR valve with a new
valve.
4 Refer to Chapter 6 for more information
on the EGR system.

47 Oxygen sensor replacement

Refer to illustrations 47.2, 47.3a and 47.3b
1 The oxygen (exhaust gas) sensor, used
on later models, should be replaced at the
specified intervals (every 90,000 miles).
2 The sensor is threaded into the exhaust
manifold and can be identified by the wire
attached to it (see illustration). Replacement
consists of disconnecting the wire harness
and unthreading the sensor from the mani-
fold. Tighten the new sensor to the specified
torque, then reconnect the wire harness.
3 When the specified mileage has
elapsed, a 02 indicator light on the dash will
come on. To turn off the indicator light on the
Trooper II, slide the reset switch (see illus-
tration) on the rear of the instrument cluster.
To reset Pick-up models, you will need to
remove the instrument cluster. Remove the
masking tape from hoie "B" (see
illustration). Remove the screw from hole
"A" and insert it into hole "B".

47.3a To turn off the 02 indicator light on an Isuzu Trooper,
remove the instrument cluster, locate the reset switch (arrow) on

the rear of the instrument cluster and slide the switch to the
opposite position

47.3b To turn off the 02 indicator light on an Isuzu Pick-up,
remove the instrument cluster, remove the masking tape from

hole UB," remove the screw from hole "A" and screw
it into hoie 'B"



2A-1

Chapter 2 Part A
Four-cylinder engines
Contents

Section
Camshaft and rocker arms - inspection 6
Crankshaft front oil seal - replacement 14
Crankshaft pulley - removal and installation 13
Crankshaft rear oil seal - replacement 20
Cylinder compression check See Chapter 2C
Cylinder head - removal and installation 10
Drivebelt check, adjustment and replacement See Chapter 1
Engine mounts - replacement 21
Engine oil and filter change See Chapter 1
Engine overhaul - general information See Chapter 2C
Engine - removal and installation See Chapter 2C
Exhaust manifold - removal and installation 9
Flywheei/driveplate - removal and installation 19
Front cover - removal and installation 15
General information 1
Intake manifold - removal and installation 8

Section
Oil pan - removal and installation..... , 18
Oil pump - inspection 12
Oil pump - removal and installation 11
Pilot bushing - replacement See Chapter 8
Repair operations possible with the engine in the vehicle 2
Rocker arm assembly and camshaft - removal and installation.... 5
Rocker arm cover - removal and installation 4
Spark plug replacement, See Chapter 1
Timing belt and sprockets - removal, inspection installation

and adjustment 17
Timing chain and sprockets - removal, inspection

and installation 16
Top Dead Center (TDC) for number one piston - locating 3
Valves - servicing See Chapter 2C
Valve springs and seals - replacement 7
Water pump - removal and installation See Chapter 3

2A

Specifications

General (all engines)
Cylinder numbers (front-to-rear) 1-2-3-4
Firing order 1-3-4-2
Displacement

G180Z 1800 cc (110.8 cu in)
G200Z 1950 cc (119.0 cu in)
4ZD1 2250 cc (138 cu in)
4ZE1 2559 cc (156.2 cu in)

Valve clearances : See Chapter 1

Cylinder location and
distributor rotation

The blackened terminal shown on the
distributor cap indicates the number

one spark plug wire position
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G180Z and G200Z engines
Camshaft
Journal diameter... 1.331 to 1.339 in (33.8 to 34 mm)
Bearing inner diameter 1.3394 to 1.3406 in (34.02 to 34.05 mm)
Bearing oil clearance 0.0016 to 0.0035 in (0.040 to 0.090 mm)
Runout limit 0.0038 in (0.10 mm)
Endplay 0.0020 to 0.0059 in (0.05 to 0.15 mm)
Lobe height . 1.431 to 1.451 in (36.25 to 36.85 mm)
Valve spring free length

Standard 1.893 in (48.1 mm)
Limit 1.787 in (45.4 mm)

Torque specifications Ft-lbs
Cylinder head bolts

Stepi 61
Step 2 72

Cylinder head-to-front cover bolts 3 to 6
Front cover-to-block bolts

6 mm 3 to 7
8 mm 7 to 12

Chain guide and tensioner bolts.. 4.3 to 7.2
Timing sprocket bolt , 58
Crankshaft drivebelt pulley bolt 87
Manifold bolts/nuts 13 to 18
Rocker arm assembly nuts 16
Rocker arm cover bolts 3.6
Oil pump mounting bolts 13.7
Oil pan mounting bolts 3.6
Flywheel/driveplate-to-crankshaft bolts 72
Motor mount nut 21
Motor mount-to-engine 29

4ZD1 and 4ZE1 engines
Camshaft
Journal diameter 1.3397 to 1.3324 in (34.00 to 33.80 mm)
Endplay 0.002 to 0.0059 in (0.05 to 0.15 mm)
Cam lobe height

4ZD1 1.4520 to 1.4320 in (36.85 to 36.35 mm)
4ZE1 1.4560 to 1.4320 in (37.00 to 36.35 mm)

Cam lobe wear limit 0.002 in (0.05 mm) or less
Camshaft runout 0.002 in (0.05 mm)
Bearing inside diameter Not available
Bearing oil clearance 0.0026 to 0.0043 in (0.065 to 0.110 mm)
Valve spring free length 1.8951 to 1.8321 in (48.10 to 46.50 mm)

Torque specifications Ft-lbs
Camshaft sprocket bolt 39 to 47
Timing belt tensioner lock bolt 13.7
Crankshaft drivebelt pulley bolt 75 to 97
Cylinder head bolts

Stepi 57.8
Step 2 65 to 79

Exhaust manifold bolts/nuts 13 to 17
Flywheei/drivepiate-to-crankshaft bolts 40 to 46
Rocker arm cover bolts 7
Timing belt ccver-to-block bolts 4.4
intake manifold bolts/nut 12 to 15
Oil pan mounting bolts and nuts 10 to 15
Oil pump mounting bolts 13
Oil pump sprocket nut 55
Rocker arm assembly mounting bolts. 14 to 17
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1 General information

How to use this Chapter
This Part of Chapter 2 is devoted to in-

vehicle repair procedures for the four-cylin-
der engines. Ail information concerning
engine removal and installation and engine
block and cylinder head overhaul can be
found in Part C of this Chapter.

The following repair procedures are
based on the assumption 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. Part C of Chapter 2
contains the Specifications necessary for
cylinder head and engine block rebuilding.

Engine code designations
Several different four-cylinder engines

were used in these vehicles:
1981 through 1983(1800cc) G180Z
1984 and 1985 (1950cc) G200Z
1986-on

230-Occ (actually 2250 cc) 4ZD1
2600.cc (actually 2559 cc) 4ZE1

Engine description
The cast iron engine block contains the

four cylinder bores and acts as a rigid sup-
port for the five main bearing crankshaft. The
machined cylinder bores are surrounded by
water jackets to dissipate heat and control
operating temperature.

The cylinder head is aluminum. Two
valves per cylinder are mounted at a slight
angle in the cylinder head and are actuated by
a rocker arm in direct contact with the
camshaft. Double springs are installed on
each valve.

The camshaft is driven by a roller chain
(G180Z and G200Z) or a belt (4ZD1 and 4ZE1)
from the front of the crankshaft. Chain tension
is controlled by a tensioner, which is operated
by oil and spring pressure or a tension spring
and pulley. The rubber shoe type tensioner
controls vibration and tension of the chain.

The pistons are a special aluminum
casting with struts to control thermal expan-
sion. There are two compression rings and
one oil control ring. The piston pin is a hollow
steel shaft which is a loose fit in the piston
and a press fit in the connecting rod. The pis-
tons are attached to the crankshaft by forged
steel connecting rods.

The distributor, which is mounted on the
left-hand side of the engine block, is driven
by a helical gear mounted on the front of the
camshaft. Early engines had the distributor
mounted on the right-hand side of the block
toward the front. The oil pump, which is
mounted low on the front side of the block, is
driven by the timing belt.

The crankshaft, which is made of spe-
cial forged steel, has internal oil passages to

provide lubrication to the main and connect-
ing rod bearings. Oil is delivered, via the filter
and pressure relief valve, to the main oil
gallery. From there it passes to the main
bearing journals and then to the connecting
rod bearing journals through holes in the
crankshaft. Oil throw-off from the connecting
rod lower ends, as weil as a jet hole drilled
through each connecting rod into the lower
end, provides lubrication for the pistons and
connecting rod upper ends. At the top of the
engine, galleries drilled in the camshaft sup-
ports provide oil for the five bearings, while
two lines that run along the length of the
camshaft, deliver oil to provide lubrication for
the rocker arm pivots.

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 pres-
sure washer before any work is done. It'll
make the job easier and help keep dirt out of
the internal areas of the engine.

Remove the hood to improve access to
the engine as repairs are performed (refer to
Chapter 11 if necessary).

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 oil
pan gasket, cylinder head gasket, intake and
exhaust manifold gaskets, engine front cover
gaskets and the crankshaft oil seals are
accessible with the engine in place.

Exterior engine components, such as
the water pump, the starter motor, the alter-
nator, the distributor and the fuel system
components, as well as the intake and
exhaust manifolds, 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, repairs to or inspection
of the timing chain and sprockets and the oil
pump are all possible with the engine in place.

in extreme cases caused by a lack of
necessary equipment, repair or replacement
of piston rings, pistons, connecting rods and
rod bearings is possible with the engine in the
vehicle. However, this practice is not recom-
mended because of the cleaning and prepa-
ration work that must be done to the compo-
nents involved.

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

Refer to illustration 3.5
1 Top Dead Center (TDC) is the highest
point in the cylinder each piston reaches as it

travels up-and-down when the crankshaft
turns. Each piston reaches TDC on the com-
pression stroke and again on the exhaust
stroke, but TDC generally refers to piston posi-
tion on the compression stroke. The timing
marks on the puiley installed on the front of the
crankshaft are referenced to the number one
piston at TDC on the compression stroke.
2 Positioning the piston(s) at TDC is an
essential part of many procedures such as
rocker arm removal, camshaft and timing
chain/sprocket removal and distributor
removal.
3 To bring any piston to TDC, the
crankshaft must be turned using one of the
methods outlined below. When looking at the
front of the engine, normal crankshaft rota-
tion is clockwise. Warning: Before beginning
this procedure, be sure to place the transmis- ^ A
sion in Neutral. -Also, detach the coil wire from
the center terminal of the distributor cap and
ground in on the block with a jumper wire.

a) The preferred method is to turn the
crankshaft with a large socket and
breaker bar attached to the crankshaft
pulley hub bolt threaded into the front of
the crankshaft.

b) A remote starter switch, which may save
some time, can also be used. Attach the
switch leads to the solenoid terminals.
Once the piston is close to TDC, use a
socket and breaker bar as described in
the previous Paragraph.

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

4 Note the position of the terminal for the
number one spark plug wire on the distributor
cap. Use a felt-tip pen or chaik to make a
mark on the distributor body directly under
the terminal. Detach the cap from the distrib-
utor and set it aside.
5 Turn the crankshaft (see Step 3 above)
until the notch in the crankshaft pulley is

3.5 The number one piston is at TDC on
the compression stroke when the notch in
the crankshaft pulley is aligned with the 0
on the timing plate (arrows) and the rotor
is pointing at the number one spark plug

terminal in the distributor cap
{G180Z/G200Z engine shown)
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4.4 Rocker arm cover mounting bolts (4ZE1 engine)

aligned with the 0 on the timing plate (located
at the front of the engine) (see illustration).
6 Look at the distributor rotor - it should
be pointing directly at the mark you made on
the distributor body. If the rotor is pointing at
the terminal for the number four spark plug,
the number one piston is at TDC on the
exhaust stroke.
7 To get the piston to TDC on the com-
pression stroke, turn the crankshaft one com-
plete turn (360-degrees) clockwise. The rotor
should now be pointing at the mark on the
distributor. When the rotor is pointing at the
number one spark plug wire terminal in the
distributor cap and the ignition timing marks
are aligned, the number one piston is at TDC
on the compression stroke.
8 After the number one piston has been
positioned at TDC on the compression stroke,
TDC for any of the remaining pistons can be
located by turning the crankshaft 180-degrees
at a time and following the firing order.

4 Rocker arm cover - removal and
installation

Refer to illustration 4.4
1 Remove the air cleaner (Chapter 4).
2 Remove the spark plug wires from all
spark plugs and remove the wire supports
from the rocker arm cover. Don't disconnect
the wires from the supports.
3 Disconnect the brake booster vacuum
hose and position it out of the way.
4 Remove the rocker arm cover mounting
bolts (see illustration).
5 Detach the rocker arm cover. Caution: If
the cover is stuck 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 flexible
putty knife between the head and cover to
break the gasket seal. Don't pry at the cover-
to-head joint or damage to the sealing sur-
faces may occur, leading to oil leaks in the
future.
6 The mating surfaces of the head and
rocker arm cover must be perfectly clean

5.2 Loosen the rocker arm shaft-to-head nuts in 1/4-turn
increments to avoid distorting the shafts

5.5 Mark the
timing belt and

camshaft
sprocket to

ensure proper
reassembly

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 sealant or oil on the mating surfaces
when the cover is installed, oil leaks may
develop.
7 Apply a continuous bead of sealant to
the cover-to-head mating surface of the
cover. Be sure to apply it to the inside of the
mounting bolt holes.
8 Place the new gasket in position on top
of the cylinder head, then place the rocker
arm cover on the gasket. While the sealant is
still wet, install the mounting bolts and
tighten them to the torque listed in this Chap-
ter's specifications.
9 Complete the installation by reversing
the removal procedure.

5 Rocker arm assembly and
camshaft - removal and
installation

Rocker arm assembly removal
Refer to illustration 5.2
1 Remove the rocker arm cover as

described in Section 4.
2 The rocker arm assembly is attached to
the cylinder head by several mounting nuts.
Note: On later style engines there are two
bolts that retain the rocker assembly located
near the camshaft sprocket The rocker arm
assembly nuts/bolts should be loosened 1/4-
tum at a time, working toward the center from
both ends (see illustration), to avoid distor-
tion of the shafts by valve spring pressure.
Loosen the bolts (later engines only) until
they're free, but don't pull them out.
3 Lift the rocker arm assembly off the
cylinder head.

Camshaft removal

Ail engines
Refer to illustration 5.5
4 Bring the number four piston to TDC on
the compression stroke by referring to Sec-
tion 3, if necessary.
5 If you intend to remove the camshaft
only, without disassembling the cylinder
head, DO NOT alter the timing sprocket posi-
tion in relationship to the timing chain or belt!
Mark both the timing chain or belt and the
camshaft sprocket to preserve the original
relationship between the two (see illustra-
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5.6a Release the tension on the timing chain adjuster by
depressing and turning the automatic adjuster slide pin 90-

degrees in a clockwise direction (early model
G180Z and G200Z engines)

5.6b To release tension orvthe timing chain, pivot the lock lever t*A
and push in the adjuster shoe

5.6c Using two screwdrivers to retract the timing chain tensioner,
pivot the tensioner lock lever with screwdriver A, pry the

tensioner foot into the tensioner body with screwdriver 8, and
then pivot the lever back to hold the tensioner in place

5.14 Position a screwdriver against a bolt head to prevent the
camshaft sprocket from turning

tion). The chain or belt must be reinstalled on
the camshaft sprocket in the exact same
relationship. If a major overhaul is being
done, then the sprocket/chain relationship
doesn't have to be maintained. Continue the
camshaft removal by following the procedure
appropriate to the particular engine type.

Engines with timing chain (G180Z
and G200Z)
Refer to illustrations 5.6a, 5.6b and 5.6c
6 Release the tension on the timing chain
adjuster (see illustrations). After iocking the
chain adjuster, make sure the chain is ioose.
7 Remove the fuel pump (see Chapter 4).
3 Remove the camshaft sprocket bolt. A
rod can be positioned through the camshaft
sprocket to keep it from turning while the bolt
is loosened.
9 Remove the sprocket and fuel pump
drive cam from the camshaft. Keep the timing
sprocket on the chain damper and tensioner
without removing the chain from the
sprocket.

10 Remove the rocker arm assembly (see
Steps 1 through 3).
11 Lift the camshaft out of the head.
Inspection procedures are included in Sec-
tion 6.

Engines with timing belt (4ZD1 and
4ZE1)
Refer to illustrations 5.14 and 15.15
12 Remove the radiator cooling fan and
shroud (see Chapter 3).
13 Remove the timing belt (see Section 17).
14 Remove the camshaft sprocket bolt. A
screwdriver can be inserted through one of
the sprocket holes and wedged against a bolt
head to keep the sprocket from turning while
the bolt is loosened (see illustration).
15 Remove the camshaft sprocket and col-
lar (see illustration),
16 Remove the rocker arm assembly (see
Steps 1 through 3).
17 Lift the camshaft out of the head,
inspection procedures are included in Sec-
tion 6.

5.15 The camshaft collar slides off
the camshaft
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5.21a On engines with a timing chain, install the camshaft with
the dowei pin up

5.21b On engines with a timing belt, turn the camshaft until the
mark is facing up (arrow)

5.27 Hold the rocker arm springs with an adjustable wrench while
tightening the nuts to prevent damage to the springs 6.3 Measure the camshaft lobe heights .

Camshaft installation (all
engines)
Refer to illustrations 5.21a and 5.21b
18 Prior to installing the camshaft, apply a
coat of mciy-base grease or engine assembly
lube to the bearing surfaces.
19 Carefully install the camshaft in the head.
20 Reinstall the rocker arm assembly (see
Steps 25 through 27).
21 On timing chain-equipped engines,
make sure the alignment mark on the number
one rocker arm shaft bracket and the mark
on the camshaft are aligned (see illustra-
tion). On timing belt-equipped engines, make
sure the camshaft timing mark is facing up
(see illustration). Note: When the mark on
the camshaft is facing up, the engine is at
TDC, on the compression stroke, for the
number four cylinder, on all engines except
2.6L 4ZE1.
22 Check to make sure the crankshaft pul-
ley timing mark is aligned with the TDC mark
on the front cover.
23 Attach the sprocket to the camshaft by
aligning it with the pin or mark on the
camshaft. Do not remove the chain from the
sprocket.

24 Install the sprocket bolt and washer and
tighten the bolt to the torque listed in this
Chapters Specifications.

Rocker arm assembly
installation
Refer to illustration 5.27
25 Lubricate the rocker arms and shafts
with plenty of clean engine oil.
26 Install the rocker arm assemblies with
the front marks on the shafts facing up (see
illustration 5.21a) Note: The longer shaft
must be positioned on the exhaust side and
the short shaft on the intake manifold side.
27 When installing the nuts/bolts, first
tighten them until they're finger-tight, starting
at the ends and working in toward the center.
Continue to tighten them in 1/4-tum incre-
ments until they're all at the torque listed in
this Chapter's Specifications. Use an
adjustable wrench to steady the rocker arm
springs when tightening the nuts (see illus-
tration). The remaining installation steps are
the reverse of removal.
28 Adjust the valve clearances to the cold
specifications as described in Chapter 1.
29 Reinstall the rocker arm cover.

6 Camshaft and rocker arms -
inspection

Camshaft
Refer to illustrations 6.3, 6.4 and 6.6
1 Clean the camshaft with solvent, then
dry it.
2 Visually inspect the camshaft for wear
and/or damage to the distributor drive gear,
lobe surfaces, bearing journals and seal con-
tact surfaces. Visually inspect the camshaft
bearing surfaces in the cylinder head for
scoring and other damage.
3 Measure the camshaft iobe heights (see
illustration) and compare them to the speci-
fications listed in this Chapter.
4 Measure the camshaft bearing journal
diameters (see illustration) then measure the
inside diameter of the camshaft bearing sur-
faces in the*cylinder head using atelescopinc
gauge. Subtract the journal measuremeni
from the bearing inside diameter measure-
ment to obtain the camshaft bearing oil clear-
ance. Compare the clearance with the speci-
fications listed in this Chapter.
5 Replace the camshaft if it fails any of tN



Chapter 2 Part A Four-cyiinder engines 2A-7

6.4 . . . and the journal diameters with a micrometer

6.6 Use a dial indicator to measure the camshaft endplay

above inspections. Note: If the distributor
drive gear on the camshaft is worn or dam-
aged, replace the driven gear on the distribu-
tor also. If the lobes are worn, replace the
rocker arms along with the camshaft. Cylinder
head replacement may be necessary if the
camshaft bearing surfaces in the head are
damaged or excessively worn.
6 Position the camshaft in the cylinder
head and measure the endplay with a dial
indicator (see illustration). Compare the
results to the specifications listed in this
Chapter.
7 If the endplay is excessive, check for
damage to the cylinder head and camshaft.
Replace the cylinder head if necessary.

Rocker arms
Refer to illustration 6.9
8 Disassemble and inspect the rocker arm
assembly. Remove the retaining bolts and
slip the rocker arms and springs off the
shafts. Keep the parts in order so you can
reassemble them in the same locations.
9 Thoroughly clean the parts and inspect
them for wear and damage. Check the rocker
arm faces that contact the camshaft and the
adjusting screw tips (see illustration).
Replace any parts that are damaged or
excessively worn. Also, make sure the oil
holes in the shaft aren't plugged.

7 Valve springs and seals -
replacement

Refer to illustrations 7.4 and 7.7
Note: Broken valve springs and defective
valve stem seals can be replaced without
removing the cylinder head. Two special tools
and a compressed air source are normally
required to perform this operation, so read
through this Section carefully and rent or buy
the tools before beginning the job. If com-
pressed air isn't available, a length of nylon
rope can be used to keep the valves from
falling into the cylinder during this procedure.
1 Refer to Section 4 and remove the
rocker arm cover. Remove the rocker arm
assembly (Section 5).
2 Remove the spark plug from the cylinder
with the defective component. If all of the
valve stem seals are being replaced, all of the
spark plugs should be removed.
3 Turn the crankshaft until the piston in
the affected cylinder is at top dead center on
the compression stroke (refer to Section 3 for
instructions). Since the rocker arm assembly
has been removed, and can't hold the
camshaft in place, extra care must be taken
as the crankshaft is turned. If you're replacing
all of the vafve stem seals, begin with cylinder
number one and work on the valves for one

Compressed air

7.4 Compressed air can be used to
hold the valves shut as the springs

are compressed . . .

cylinder at a time. Move from cyiinder-to-
cylinder following the firing order sequence
(1-3-4-2).
4 Thread an adapter into the spark plug
hole and connect an air hose from a com-
pressed air source to it (see illustration). Most
auto parts stores can supply the air hose
adapter. Note: Many cylinder compression
gauges utilize a screw-in fitting that may work
with your air hose quick-disconnect fitting.
5 Apply compressed air to the cylinder.
The valves should be held in place by the air
pressure. If the valve faces or seats are in
poor condition, leaks may prevent the air
pressure from retaining the valves -refer to
the alternative procedure below.
6 if you don't have access to compressed
air, an alternative method can be used. Posi-
tion the piston at a point just before TDC on
the compression stroke, then feed a long
piece of nylon rope through the spark plug
hole until it filis the combustion chamber. Be
sure to leave the end of the rope hanging out
of the engine so it can be removed easily.
Use a iarge breaker bar and socket to rotate
the crankshaft in the normal direction of rota-
tion until slight resistance is felt.

6.9 Check the
rocker arm faces
and the adjusting

screw tips for wear
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7.7 . . . and the keepers (arrow)
are removed

7 Stuff shop rags into the cylinder head
hoies to prevent parts and tools from falling
into the engine, then use a valve spring com-
pressor to compress the spring. Remove the
keepers with small needle-nose pliers or a
magnet {see illustration).
8 Remove the valve, spring retainer and
valve springs, then remove the umbrella type
guide seal. Note: If air pressure fails to hold
the valve in the closed position during this
operation, the valve face or seat is probably
damaged, if so, the cylinder head will have to
be removed for additional repair operations.
9 Wrap a rubber band or tape around the
top of the valve stem so the valve won't fall
into the combustion chamber, then release the
air pressure. Note: If a rope was used instead
of air pressure, turn the crankshaft slightly in
the direction opposite normal rotation.
10 Inspect the valve stem for damage.
Rotate the valve in the guide and check the
end for eccentric movement, which would
indicate that the valve is bent.
11 Move the valve up-and-down in the
guide and make sure it doesn't bind. If the
valve stem binds, either the valve is bent or
the guide is damaged. In either case, the
head will have to be removed for repair.
12 Reapply air pressure to the cylinder to

retain the valve in the closed position, then
remove the tape or rubber band from the valve
stem. If a rope was used instead of air pres-
sure, rotate the crankshaft in the normal direc-
tion of rotation until slight resistance is felt.
13 Lubricate the valve stem with engine oil
and install a new valve guide oil seal.
14 Measure the valve spring free height and
check with the measurements listed in this
Chapter's specifications. Replace if the valve
spring height exceeds the limit. Install the
springs in position over the valve. Make sure
the narrow pitch end of the outer spring is
against the cylinder head.
15 Install the valve spring retainer. Com-
press the valve springs and position the
keepers in the groove. Apply a small dab of
grease to the inside of each keeper to hold it
in place if necessary. Remove the pressure
from the spring tool and make sure the keep-
ers are seated.
16 Disconnect the air hose and remove the
adapter from the spark plug hole. If a rope
was used in place of air pressure, pull it out
of the cylinder.
17 Install the rocker arm assembly.
18 Install the spark plug(s) and hook up the
wire(s).
19 Refer to Section 4 and install the rocker
arm cover.
20 Start and run the engine, then check for
oil leaks and unusual sounds coming from
the rocker arm cover area.

8 Intake manifold - removal and
installation

Note: To prevent air leaks and possible dam-
age to the valves, the gasket must be
replaced whenever either manifold is
removed. The engine must be completely
cool when this procedure is done.

Removal
1 Disconnect the negative batter/ cable
from the battery.
2 Drain the cooling system.

3 Remove the air cleaner.
4 Mark all iines and hoses before removal
to ensure correct installation. Disconnect the
fuel and vacuum lines from the carburetor or
fuel pipe and throttle valve assembly on fuel
injected models. Plug the fuel lines immedi-
ately to prevent fuel leakage and to keep dirt
from entering the iines.
5 Disconnect ail hoses from the intake
manifold.
6 Unplug all wiring connectors leading to
the carburetor or fuel injection system.
7 Disconnect the brake booster hose from
the intake manifold.

Carburetor equipped engines
8 Remove the carburetor (see Chapter 4).
9 Remove the EGR pipe clamp bolt at the
rear of the cylinder head.
10 Raise the vehicle and support it securely
on jackstands.
11 Remove the EGR pipe from the intake
and exhaust manifolds.
12 Working under the vehicle, remove the
EGR valve and bracket assembly from the
lower side of the intake manifold.
13 Remove the jackstands and lower the
vehicle.
14 Disconnect the upper radiator hose from
the engine. Disconnect the heater hose at the
upper side of the manifold. Note: The hoses
should be plugged after disconnection.
15 Loosen them in 1/4-turn increments,
then remove all intake manifold mounting
nuts.

Fuel injection equipped engines
Refer to illustrations S. 16, 8.20 and 8.21
16 Remove the EGR pipe. Disconnect the
EGR pipe from the common chamber (see
illustration 18.5 in Chapter 4) and the
exhaust manifold {see illustration).
17 Carefully mark and remove any vacuum
lines and hoses.
18 Remove the common chamber (see
Chapter 4).
19 Detach the upper radiator hose from the
engine.
20 Remove the fuel rail bolts (see illustra-

8.18 Remove the EGR pipe from the exhaust manifold 8,20 Remove the bolts that retain the fuel rail to the intake
manifold (arrows)
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8.21 Remove the upper Intake rnanifold nuts (arrows) 9.3 Remove the exhaust rnanifold heat shield bolts (arrows) and
detach the heat shield 2A

tion) and separata the fuei rai! from the injec-
tors.
21 Loosen them in 1/4-turn increments,
then remove the upper intake manifold bolts
{see illustration). Carefully reach under the
intake manifold and remove the retaining
nuts.
22 Remove the cylinder head (see Sec-
tion 10) and lift the manifoid and cylinder
head off the engine.

In sta I lat Jon
Carburetor equipped engines
23 Before instailing the manifolds, stuff
ciean, lint-free rags into the engine ports and
remove all traces of old gasket and seaiant
with a scraper. Ciean the mating surfaces
with iacquer thinner or acetone.
24 Begin installation by placing the new
gasket in position on the sngine and rein-
stailing the exhaust manifoid. Be surę the
chamfered side of each washer faces the
engine and tighten the mounting boits only
until they support the manifoid. The boits that
are common to both manifolds should be fin-
ger-tight only!
25 Place the intake manifoid in position
against the cylinder head and instal! the
remaining bolts, again tightening them only

enough to support the manifold.
26 Once both manifolds are installed, the
mounting bolts can be tightened to the spec-
ified torgue (work from the center out toward
the ends and work up to the finał torque in
three or four steps).
27 The remainder of instailation is the
reverse of the removai procedurę.
28 Fili the radiator with coolant, start the
engine and check for leaks. Also check and
adjust the idle speed and throttle linkage as
described in Chapter 1.

Fuel injection equipped engines
29 Stuff ciean, lint-free rags into the engine
ports and remove all traces of old gasket and
sealant with a scraper. Ciean the mating sur-
faces with lacquer thinner or acetone.
30 instail a new intake manifold gasket on
the cylinder head and tighten aii intake mani-
fold bolts to the torque listed in this Chapter's
specifications.
31 Place the cylinder head and intake man-
ifold assembiy on the engine biock (see Sec-
tion 10).
32 The remainder of installation is the
reverse of removal.
33 Fill the radiator with coolant, start the
engine and check for leaks.

9 Exhaust manifoid - removal and
instaiiation

Refer to Hlustrations 9.3, 9.8 and 9.9
1 Disconnect the negative battery cable
from the battery.
2 Remove the air cleaner assembiy and
the hot air hose.
3 Remove the three bolts attaching the
exhaust manifold heat shield and detach the
heat shield (see illustration).
4 On carburetor equipped engines,
remove the EGR pipę clip from the upper
portion of the transmission and disconnect
the EGR pipę from the exhaust manifold.
5 Disconnect the oxygen sensor wire at
the connector (see Chapter 1).
6 Remove the nuts and detach the
exhaust pipę from the manifold.
7 Remove the spark pług wires from the
exhaust side spark plugs for access to the
exhaust manifoid bolts/nuts.
8 Remove the bolts/nuts that retain the
exhaust manifold to the cylinder head {see
iilustration).
9 Detach the exhaust manifold from the
head {see illustration).
10 Before instailing the manifoid, remove ali

9.8 Remove the exhaust manifold mounting nuts (arrows)., • 9.9 . . . and detach the manifold from the cylinder head
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10.13 To avoid mixing up the head bolts, use the new gasket to
transfer the hole pattern to a piece of cardboard, punch holes to
accept the bolts and push each bolt through the matching hole in

the cardboard
10.23 Cylinder head bolt TIGHTENING sequence

traces of the old gasket with a scraper. Clean
the mating surfaces with lacquer thinner or
acetone.
11 Place a new exhaust manifold gasket in
position on the cylinder head, then hold the
manifold in place and install the mounting
bolts/nuts finger-tight.
12 Tighten the mounting bolts/nuts, in three
or four steps, to the specified torque. Work
from the center out toward the ends to pre-
vent distortion of the manifold.
13 Install the remaining components. The
remainder of installation is the reverse of the
removal procedure.
14 Start the engine and check for exhaust
leaks between the manifold and cylinder
head and between the manifold and exhaust
pipe.

10 Cylinder head - removal and
installation

Removal
Refer to illustration 10.13
Note: On engines equipped with fuel injec-
tion, remove the cylinder head and intake
manifold as an assembly. The exhaust mani-
fold can be removed along with the cylinder
head or separated prior to removal as an
option.
1 Remove the intake and exhaust mani-
folds as described in Sections 8 and 9.
2 Drain the cooling system (see Chap-
ter 1).
3 Remove the upper radiator hose.
4 Remove the thermostat housing.
5 Disconnect the heater hoses from the
fitting on the rear of the cylinder head and the
intake manifold.
6 Disconnect the spark plug wires from
the spark plugs and position them out of the
way, then remove the spark plugs.
7 Disconnect the accelerator linkage, fuel
line, and all wires and vacuum hoses. Be sure
to mark each one carefully to ensure proper
installation.

8 On early models with a carburetor,
remove the fuel pump.
9 Raise the vehicle and support it on jack-
stands. Disconnect the exhaust pipe at the
exhaust manifold. Lower the vehicle.
10 Remove the rocker arm cover (see Sec-
tion 4).
11 On all engines except 2.6L 4ZE1,. bring
the number four piston to TDC on its com-
pression stroke (see Section 3). On the 2.6L
4ZE1 engine, turn the engine clockwise and
align the camshaft and crankshaft marks (see
illustrations 17.7a and 17.7b). Remove the
camshaft sprocket - be sure to follow the
procedure in Section 5.
12 On engines with an air injection system,
disconnect the AIR hose and the check valve
on the exhaust manifold.
13 Using a new head gasket, outline the
cylinders and bolt pattern on a piece of card-
board (see illustration). Be sure to indicate
the front of the engine for reference. Punch
holes at the bolt locations. Loosen the ten
cylinder head bolts in 1/4-tum increments
until they can be removed by hand (start at
the ends and work toward the center of the
head). Store the bolts in the cardboard holder
as they're removed - this will ensure that
they're reinstalled in their original locations.
14 Lift the head off the engine. If it's stuck,
DO NOT pry between the head and block -
damage to the mating surfaces will result! To
dislodge the head, position a block of wood
against it and strike the wood block with a
hammer. The timing chain should be left in
place, resting on the wooden wedge.
15 Remove the cylinder head gasket. Place
the head on a block of wood to prevent dam-
age.
16 Refer to Part C for cylinder head inspec-
tion procedures.

Installation
Refer to illustration 10.23
17 The mating surfaces of the cylinder
head and block must be perfectly clean when
the head is installed. Use a gasket scraper to
remove all traces of carbon and old gasket

material, then clean the mating surfaces with
lacquer thinner or acetone. If there's oil on
the mating surfaces when the head is
installed, the gasket may not seal correctly
and leaks could develop. When working on
the block, stuff the cylinders with clean shop
rags to keep out debris. Use a vacuum
cleaner to remove any debris that falls into
the cylinders.
18 Check the block and head mating sur-
faces for nicks, deep scratches and other
damage, if damage is slight, it can be
removed with a file; if it's excessive, machin-
ing may be the only alternative.
19 Use a tap of the correct size to chase
the threads in the head bolt holes. Mount
each bolt in a vise and run a die down the
threads to remove corrosion and restore the
threads. Dirt, corrosion, sealant and dam-
aged threads will affect torque readings.
20 Install the gasket over the engine block
dowel pins.
21 Make sure the crankshaft is still in the
same position, then carefully lower the cylin-
der head onto the engine, over the dowel
pins and the gasket. Be carefui not to move
the gasket.
22 Install the cylinder head mounting bolts.
Make sure they're installed in the correct
holes.
23 Tighten the bolts in 1/4-turn increments,
following the recommended sequence (see
illustration), until the Step 1 specified torque
is reached. Repeat the procedure, tightening
all bolts to the Step 2 specified torque.
24 Install the camshaft sprocket as
described in Section 5.
25 The remainder of the installation proce-
dure is the reverse of the removal procedure.
26 Fill the radiator with coolant, start the
engine and check for leaks. Be sure to
recheck the coolant level once the engine has
warmed up to operating temperature. Also
check and adjust the idle speed as described
in Chapter 1.
27 Readjust the valve clearances to the
cold specifications as described in Chap-
ter 1.
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11.5a To remove the oil pump assembly from the engine, remove
the pump and pick-up tube mounting bolts

11.5b Oil pump
pickup tube details

for engines
equipped with timing

belts (note the
location of the seal)

11.6a Use a screwdriver to lock the oil pump sprocket when
loosening the nut

11.6b The oil pump bolts can be removed through
the sprocket holes

11 Oil pump - removal and
installation

Removal
Refer to illustrations 11.5a, 11.5b, 11.6a and
11.6b
1 Position the number one piston at TDC
on the compression stroke. Refer to Sec-
tion 3 if necessary.
2 Remove the distributor cap and mark

the position of the rotor in relation to the dis-
tributor body.
3 Raise the front of the vehicle and sup-
port it on jackstands. Apply the parking brake
and block the rear wheels to keep the vehicle
from rolling.
4 Drain the engine oil.
5 On timing chain engines (G180Z and
G200Z) remove the oil pan (Section 18) and
also the oil pickup tube (see illustrations).
6 On timing belt engines, remove the tim-
ing belt (see Section 17) and loosen the oil

11.10 Align the oil pump drive and
driven rotors on timing chain engines

11.11 When installing the oil pump on timing
chain engines . . .

pump sprocket nut (see illustration), then
remove the pump-to-block bolts (see illus-
tration) and withdraw the pump from the
block cavity. If necessary, the nut can be
removed and the sprocket can be detached
from the pump shaft.
7 On timing chain engines, remove the
pump mounting bolts and withdraw the oil
pump/driveshaft assembly.
8 If the oil pump must be inspected or
overhauled, refer to Section 12.
9 Prior to installation, make sure the num-
ber one piston is still at TDC.

Installation
Engines with timing chain (G180Z
and G200Z)
Refer to illustrations 11.10, 11.11, 11.12a and
11.12b
10 Fill the pump body with engine oil to
prime it and align the punch marks on the
rotors (see illustration).
11 Install the oil pump assembly by engag-
ing the oil pump drive gear with the pinion
gear on the crankshaft so the mark on the
drive gear is turned toward the rear and is
approximately 20-degrees off the crankshaft
centerline in a clockwise direction (see illus-
tration).
12 After the oil pump is installed, check to

2A
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11.12a Check for correct alignment of the oil pump pinion gear by
sighting between the rear of the timing cover and the engine block

A Punch mark

11.12b The centeriine of the oil pump shaft (A) should be parallel
to the front face of the engine block

make sure the mark on the oil pump drive
gear is turned to the rear as viewed from the
clearance between the front cover and
engine block (see illustration) and the slot in
the end of the oil pump drive shaft is nearly
parallel to the front face of the engine block
(offset slightly) as viewed through the distrib-
utor hole (see illustration).
13 Install the oil pump cover, carefully
aligning it with the dowel pins. Install the oil
pump mounting bolts.
14 Install the relief valve assembly and the
rubber hose on the cover.
15 Attach the oil pipe to the rubber hose
and the engine block.
16 Install the oil pan (see Section 18).
17 The remainder of installation is the
reverse of removal.
18 Fill the engine with the proper quantity
and grade of engine oil (refer to Chapter 1, if
necessary).
19 Finally, check the ignition timing as
described in Chapter 1.

Engines with timing belt (4ZD1 and
4ZE1)
20 Lubricate the outer rotor with clean
engine oil, then install it in the block cavity,
chamfered side OUT.
21 Apply engine oil to the O-ring and insert
it into the groove in the oil pump cover.
22 Lubricate the rotor with clean engine oil,
then install the pump cover, engaging the
inner rotor with the outer rotor in the engine
block cavity.
23 Tighten the mounting bolts to the torque
listed in this Chapter's Specifications.
Tighten them gradually, in 1/4-turn incre-
ments, to avoid distorting the cover.
24 Make sure the oil pump shaft turns
smoothly. If it doesn't, refer to Section 12.
25 Install the sprocket, apply thread locking
cement to the shaft threads, then install the
nut. Tighten it to the torque listed in this
Chapters specifications.

13.6 Use a bolt-
type puller that

applies force to the
hub as shown here -
if a jaw-type puller

that applies force to
the outer edge is

used, the pulley will
be damaged

12 Oil pump - inspection

If the oil pump is defective or the engine
is being overhauled, install a new oil pump -
don't attempt to check or repair the original.

13 Crankshaft pulley - removal and
installation

Refer to illustration 13.6
1 Disconnect the negative battery cable
from the battery.
2 Remove the radiator and shroud (see
Chapter 3).
3 Unbolt the lower front cover or skidplate
(if equipped).
4 Remove the drivebelts (Chapter 1).
5 On manual transmission equipped mod-
els, put the transmission in High gear and
apply the parking brake. On automatics,
remove the starter and wedge a iarge screw-
driver in the ring gear teeth. Remove the pul-
ley mounting bolt. They're usually very tight,
so use a six-point socket and a 1/2-inch drive

breaker bar.
6 Use a puller to remove the pulley from
the crankshaft (see illustration). Do not use
a gear puller that applies force to the outer
edge of the pulley!
7 Installation is the reverse of removal. Be
sure to apply moly-base grease or ciean
engine oil to the seal contact surface on the
pulley hub before installing the pulley on the
crankshaft.
8 Tighten the pulley bolt to the torque
listed in this Chapter's specifications.

14 Crankshaft front oil seal -
replacement

Refer to illustrations 14.1, 14.2 and 14.3
1 On timing chain engines, remove the
crankshaft pulley. On timing belt engines,
remove the timing belt (Section 17) and
detach the sprocket from the nose of the
crankshaft (see illustration).
2 Carefully pry the oil seal out of the front
cover or seal housing with a seal removal tool
or screwdriver (see illustration). Don't



Chapter 2 Part A Four-cylinder engines 2A-13

14.1 The sprocket should slide off the crankshaft 14.2 Carefully pry the old seal out with a seal puller or
screwdriver - don't damage the crankshaft

14.3 Use a large socket or piece of pipe and a hammer to install
the new seal

15.12 Remove the front cover retaining nuts (arrows) (timing belt
engine shown)

scratch the seal bore or damage the
crankshaft in the process (if the crankshaft is
damaged the new seal will end up leaking).
3 Clean the bore in the cover or housing
and coat the outer edge of the new seal with
engine oil or multi-purpose grease. 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). If a socket isn't
available, a short section of large diameter
pipe will work. Check the seal after installa-
tion to be sure the spring didn't pop out.
4 On timing belt engines, reinstall the
sprocket.
5 The parts removed to gain access to the
seal can now be reinstalled.
6 Run the engine and check for leaks.

15 Front cover - removal and
installation

Refer to illustration 15.12
1 Drain the coolant from the engine and

radiator (Chapter 1).
2 Remove the fan and radiator as
described in Chapter 3.
3 On timing chain engines, the front cover
is sandwiched between the cylinder head
and oil pan. Remove the cylinder head (see
Section 10).
4 On timing chain engines, remove the
distributor as described in Chapter 5.
5 On timing chain engines, remove the
water pump as described in Chapter 3.
6 Remove the upper alternator adjusting
bolt, then remove the bolts that attach the
alternator adjusting arm to the front cover
and detach the adjusting arm.
7 First, carefully label them, then discon-
nect all vacuum and fuel lines attached to the
front cover.
8 If equipped, disconnect the air condi-
tioning compressor from the bracket and
position it out of the way. Remove the com-
pressor bracket and idler pulley. Warning:
Don't disconnect the hoses from the com-
pressor unless the system has been evacu-
ated!
9 If equipped with power steering, remove

the pump from the bracket and position it out
of the way. The hydraulic hoses should not
be disconnected from the pump.
10 Remove the coolant fitting from the right
side of the front cover.
11 Remove the crankshaft pulley (Sec-
tion 13).
12 Remove the mounting bolts that attach
the front cover to the block and cylinder head
(see illustration), then detach the front
cover. If it doesn't come off easily, careful
tapping with a soft-face hammer will help.
13 Install a new seal in the front cover by
referring to Section 14.
14 Place the new gaskets in position on the
cover (timing chain engines), then apply RTV
sealant.
15 Apply a small amount of grease to the
oil seal lip, then place the front cover in posi-
tion on the block and install the mounting
bolts. Tighten them in 1/4-tum increments to
the torque listed in this Chapter's specifica-
tions.
16 On timing chain engines, align the
punch mark on the oil pump drive gear with
the oil filter side of the cover. Then align the
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16.5 Remove the sprocket from the crankshaft with a puller

16.8a Timing chain guide, tensioner and adjuster on G180Z and
G200Z engines

CYLINDER
BODY SIDE

16.8b Timing chain adjuster components (cross-sectional view)

center of the dowel pin with the alignment
mark on the oil pump case (see illustrations
11.12a and 11.12b).
17 The remainder of installation is the
reverse of the removal procedure.

16 Timing chain and sprockets -
removal, inspection and
installation

Removal and inspection
Refer to illustrations 16.2, 16.5, 16.8a and
16.8b
1 Remove the front cover (Section 15).
2 Remove the bolts that attach the chain
tensioner and chain guides to the block, then
detach them (see illustration).
3 Remove the camshaft sprocket bolt and
detach the sprocket (see Section 5 if neces-
sary).
4 Remove the timing chain from the
camshaft and crankshaft sprockets.
5 Remove the pinion gear and timing
chain sprocket from the end of the

crankshaft. A puller will most likely be
required (see illustration). Note that two
Woodruff keys are used for these compo-
nents.
6 Examine the teeth on both the
crankshaft sprocket and the camshaft
sprocket for wear. Each tooth forms an
inverted V. If worn, the side of each tooth
under tension will be slightly concave in
shape when compared with the other side of
the tooth (i.e. one side of the inverted V will
be concave when compared with the other).
If the teeth appear to be worn, the sprockets
must be replaced with new ones.
7 The chain should be replaced with a
new one if the sprockets are worn or if the
chain is loose. It's a good idea to replace the
chain if the engine is stripped down for a
major overhaul. The rollers on a very badly
worn chain may be slightly grooved. To avoid
future problems, if there's any doubt at all
about the chain's condition, replace it with a
new one.
8 Remove the E-clip and detach the auto-
matic chain adjuster (see illustration). Check
the adjuster for wear and damage. Inspect
the adjuster pin, arm, wedge and rack teeth

of the locking plate for wear and damage
(see illustration).
9 Examine the chain tensioner and guides.
Replace any items that are worn or damaged.

Installation
Refer to illustration 16.11
10 Install the crankshaft sprocket and pin-
ion gear (grooved side out, toward the front
cover). Align the grooves in the gears with the
keys on the crankshaft and drive them into
position with a deep socket.
11 Install the camshaft sprocket with the
marked side of the sprocket facing forward
and the triangular mark aligned with the chain
mark plate (see illustration).
12 Make sure the crankshaft and camshaft
sprockets are set at TDC (see Section 3).
13 Install the timing chain by aligning the
mark plate on the chain with the mark on the
crankshaft sprocket. The side of the chain
with the mark plate is on the front side and
the side of the chain with the most links
between mark plates is on the chain guide
side (see illustration 16.11). Caution: Don't
turn the crankshaft or camshaft until the tim-
ing chain is installed, otherwise the valves will
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16.11 With the camshaft timing sprocket mark at top dead
center, position the crankshaft sprocket and chain timing marks

(arrow) as shown

17.11 Remove the timing belt cover retaining bolts

2A

17.12a Make sure the camshaft sprocket timing mark is aligned
with the upper back cover

17.12b Crankshaft sprocket timing marks - align the crank mark
(lower arrow) with the cast-in mark on the front seal retainer

(upper arrow)

turn the crankshaft or camshaft until the tim-
ing chain is installed, otherwise the valves will
contact the piston crowns.
14 Install the chain adjuster assembly and
guides on the engine block. Feel the tension
on the chain to make sure the system is
working properly.
15 Reinstall the front cover, referring to
Section 15 as needed.

17 Timing belt and sprockets -
removal, inspection installation
and adjustment

Removal
Refer to illustrations 17.11, 17.12a, 17.12b,
17.13, 17.14and 17.16
1 Disconnect the negative cable from the
battery.
2 Remove the cooling fan/shroud as
described in Chapter 3.
3 Refer to Chapter 3 for removal of the
water pump pulley.
4 Position the No. 4 piston at Top Dead

Center (Section 3).
5 Remove the drivebelts and spark plugs
(see Chapter 1). Note: Some early models
have an air pump. If so, remove the air pump
drivebelt.
6 Refer to Section 7 and remove the
crankshaft puiley.
7 If equipped, disconnect the air condi-
tioning drivebelt idler pulley.
8 If equipped with power steering, remove
the pump from the bracket and position it out
of the way (see Chapter 10). The hydraulic
hoses should not be disconnected from the
pump.
9 Remove the crankshaft pulley (see Sec-
tion 7).
10 If so equipped, remove the air injection
tube that runs in front of the timing belt cover.
11 Unbolt and remove the upper and lower
timing belt covers (see illustration). Don't
lose the rubber seals.
12 Be sure the camshaft timing mark lines
up with the lug on the front housing and the
crankshaft sprocket notch lines up with the
pointer on the front oil seal housing (see
illustrations).

13 If you plan on reinstalling the timing belt,
make an arrow on it to indicate the direction
of rotation (see illustration).
14 Loosen the tensioner bolt and use a
large prybar to push the belt tensioner back
against the spring, until there's enough room

17.13 Mark the direction of rotation on
the timing belt if the same belt will be

used again
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17.14 Wedge the tensioner back to allow room for the timing belt
to be removed - arrow indicates the tensioner bolt

17.16 inspect the timing belt for cracks and missing teeth; wear
on one side of the belt indicates sprocket misalignment problems

to slip the timing belt off (see illustration).
15 Slip the belt off the sprockets and
remove it from the engine.
16 Inspect the belt for wear, peeling,
cracks, hardness, crimping and signs of oil or
other fluid contamination (see illustration).
The belt should be replaced if any of these
conditions exist or if the specified mileage
has elapsed (see Chapter 1). Caution: Unless
the engine has very low mileage, it's common
practice to replace the timing belt with a new
one every time it's removed. Don't reinstall
the original belt unless it's in like-new condi-
tion. A belt that breaks during engine opera-
tion can cause serious valve/piston damage.
17 Inspect the sprockets for signs of wear
or damage. If sprockets need to be replaced,
they should be replaced as a set. Refer to
Section 7 for removal of the crankshaft
sprocket, to Section 9 for removal of the
camshaft sprocket, and Section 13 for
removal of the oil pump sprocket.

Installation
18 Make sure the crankshaft and camshaft
sprocket timing marks are still aligned (see
illustrations 17.12a and 17.12b). Note:

When the mark on the camshaft is facing up,
the engine is at TDC, on the compression
stroke, for the number four cylinder.
19 If the old belt is being reinstalled, make
sure the arrow is pointed in the proper direc-
tion.
20 Slip the belt on, first onto the crankshaft
sprocket, then the oil pump sprocket, the
camshaft sprocket, and finally the tensioner.
Wedge a screwdriver into the pivot area of
the tensioner to temporarily release the ten-
sion (see illustration 8.14) to slip the belt on.

Adjustment
Refer to illustration 17.23
21 Loosen the tensioner lock bolt so only
the spring is applying pressure, then tighten
the bolt.
22 Install the crankshaft sprocket boit and
use it to turn the crankshaft in the normal
direction of rotation (clockwise) through two
complete revolutions (720-degrees) so equal
tension is applied to both sides of the timing
belt, then repeat Step 21.
23 Recheck the timing mark alignment and
check the tension of the belt midway
between the oil pump and camshaft sprocket

(see illustration). If the tension is incorrect,
repeat the adjustment operation.
24 Reinstall the remaining parts in the
reverse order of removal.

18 Oil pan - removal and installation

Note: Early model vehicles are equipped with
a one-piece oil pan while later model Troop-
ers are equipped with a two-piece oil pan.
1 Drain the engine oil.
2 Raise the front of the vehicle and sup-
port it on jackstands placed under the frame.
Apply the parking brake and block the rear
wheels to keep the vehicle from roiling.
3 Remove the splash shield, if equipped.

2WD Vehicles
4 On 2WD models, disconnect the front
motor mounts and lift the engine four or five
inches, using an overhead chain hoist. Note:
In the event there's still not enough clearance
to remove the oil pan (depending on the par-
ticular model), remove the engine (see Chap-
ter 2, PartC).

17.23 You should be able to twist the timing belt no further than
90-degrees if it's properly adjusted

18.7 Remove the oil pan mounting bolts
(engine removed for clarity)
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18.10 Apply sealant at the points shown (arrows) before installing
the oil pan (1981 through 1991 engines shown, later models similar)

19.2 Wedge a screwdriver in the flywheel teeth to prevent the
flywheel from turning as the bolts are loosened

4WD vehicles
Refer to illustration 18.7
5 On 4WD models, remove the front dif-
ferential as described in Chapter 8, then dis-
connect the engine and transmission mounts
and lift the engine slightly with a hoist. Warn-
ing: Do not place any part of your body under
the engine/transmission when it's off the
mounts! Place wood blocks under the
mounts to help support the engine.
6 Remove the idler arm bolts and lower
the cross rod to provide clearance for the oil
pan (see Chapter 10).

All vehicles
Refer to illustration 18.10
7 On 1992 and later 4ZD1 engines,
remove the bolts, nuts and lockwashers, then
remove the two damper plates surrounding
the oil pan and detach the oil pan. On all
other models, remove the bolts and detach
the oil pan. Don't pry between the block and
the oil pan or damage to the sealing surface
may result and oil leaks could develop. Use a
block of wood and a hammer to dislodge the
pan if it's stuck.
8 Use a scraper to remove all traces of old
gasket material and sealant from the block
and oil pan. Clean the gasket sealing sur-
faces with lacquer thinner or acetone and
make sure the bolt holes in the block are
clean.
9 Check the oil pan flange for distortion,
particularly around the bolt holes. If neces-
sary, place the pan on a block of wood and
use a hammer to flatten and restore the gas-
ket surface.
10 Before installing the oil pan, apply a thin
coat of RTV sealant to the flange and to the
comers of the engine biock (see illustration).
Attach the new gasket to the pan (make sure
the Dolt holes are aligned).
11 Position the oil pan against the engine
block. On 1992 and later 4ZD1 engines install
the two stiffener plates, the mounting bolts,
nuts and lockwashers. On all other models,
install the mounting bolts. Tighten them to

the specified torque in a criss-cross pattern.
12 Wait at least 30 minutes before filling the
engine with oil, then start the engine and
check for leaks.

19 Flywheel/driveplate - removal
and installation

Refer to illustrations 19.2 and 19.4
1 If the engine is in the vehicle, remove the
clutch cover and clutch disc as described in
Chapter 8, or the automatic transmission as
described in Chapter 7.
2 Flatten the lockplate tabs (if used) and
remove the bolts that secure the
flywheel/driveplate to the crankshaft rear
flange. Be careful, the flywheel is very heavy
and shouldn't be dropped. If the crankshaft
turns as the bolts are loosened, wedge a
screwdriver in the starter ring gear teeth (see
illustration).
3 Detach the flywheei/driveplate from the
crankshaft flange.
4 Unbolt and remove the engine rear plate
(see illustration). Now is a good time to
check the engine block rear core plug for
leakage.
5 If the teeth on the flywheel/driveplate
starter ring gear are badly worn, or if some

are missing, install a new flywheel or drive-
plate.
6 Refer to Chapter 8 for the flywheel
inspection procedure.
7 Before installing the flywheel/driveplate,
clean the mating surfaces.
8 If removed, reinstall the engine rear
plate.
9 Position the flywheel/driveplate against
the crankshaft, using a new spacer, if
equipped, and insert the mounting bolts. Use
thread locking cement on the bolts. Note:
The crankshaft/flywheel bolts will leak oil if
the threads are not properly sealed with
thread locking cement
10 Tighten the bolts in a criss-cross pattern
to the torque listed in this Chapter's specifi-
cations.
11 The remainder of installation is the
reverse of removal.

20 Crankshaft rear oil seal -
replacement

Refer to illustration 20.5
1 The rear crankshaft oil seal can be
replaced without removing the oil pan or
crankshaft.
2 Remove the transmission (Chapter 7).
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cm.
20.5 Use a screwdriver to carefully pry the rear crankshaft

oil seal out
21.3 Remove the nut (arrow) to release the engine mount bracket

from the frame mount

3 If equipped with a manual transmission,
remove the pressure plate and clutch disc
(Chapter 8).
4 Remove the flywheel or driveplate (Sec-
tion 19).
5 Using a seal removal tool or a screw-
driver, carefully pry the seal out of the block
(see illustration). Don't scratch or nick the
crankshaft in the process!
6 Clean the bore in the block and the seal
contact surface on the crankshaft. Check the
crankshaft surface for scratches and nicks
that could damage the new seal lip and
cause oil leaks. If the crankshaft is damaged,
the only alternative is a new or different
crankshaft.
7 Apply a light coat of engine oil or multi-
purpose grease to the outer edge of the new
seal. Lubricate the seal lip with moly-base
grease.
8 The seal lip must face toward the front
of the engine. Carefully work the seal lip over
the end of the crankshaft and tap the seal in
with a hammer and punch until it's seated in
the bore.

9 Install the flywheel or driveplate.
10 If equipped with a manual transmission,
reinstall the clutch disc and pressure plate.
11 Reinstall the transmission as described
in Chapter 7.

21 Engine mounts - replacement

Refer to illustration 21.3
Warning: Don't position any part of your
body under the engine when the engine
mounts are unbolted!
1 Engine mounts are non-adjustable and
seldom require service. Periodically they
should be inspected for hardness and cracks
in the rubber and separation of the rubber
from the metal backing.
2 To replace the engine mounts with the
engine in the vehicle, use the following pro-
cedure.
3 Loosen the nuts and bolts that retain the
front mounting insulator to the engine mount
bracket and frame. Do this on both sides

(see illustration).
4 Next, the weight of the engine must be
taken off the engine mounts. This can be
done from beneath using a jack and wooden
block positioned under the oil pan, or from
above by removing the air cleaner and using
an engine hoist attached to the two engine
brackets. The engine should be raised slowly
and carefully, while keeping a constant check
on clearances around the engine to prevent
anything from binding or breaking. Pay par-
ticular attention to areas such as the fan, igni-
tion coil wires, vacuum lines leading to the
engine and rubber hoses and ducts.
5 Raise the engine just enough to provide
adequate room to remove the mounting insu-
lator.
6 Remove the nuts and bolts retaining the
insulator, then lift it out, noting how it's
installed.
7 Installation is the reverse of removal, but
be sure the insulator is installed in the same
position it was in before removal.
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and installation 5
Timing chain and sprockets - inspection, removal

and installation ~ 14
Timing chain cover - removal and installation 13
Top Dead Center (TDC) for number one piston - locating 3
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Valve spring, retainer and seals - replacement 6
Vibration damper - removal and installation 11
Water pump - removal and installation See Chapter 3

2B

Specifications

General
Displacement 171 cu in (2.8 liters) or 189 cu in (3.1 liters)
Cylinder numbers (front-to-rear)

Left bank (driver's side) 2-4-6
Right bank 1-3-5

Firing order 1-2-3-4-5-6

Camshaft
Lobe lift

2.8L
Intake 0.262 in (6.650 mm)
Exhaust 0.273 in (6.940 mm)

3.1L
Intake 0.230 in (5.858 mm)
Exhaust 0.262 in (6.654 mm)

Journal diameter
2.8L 1.869 to 1.871 in (47.44 to 47.49 mm)
3.1L 1.868 to 1.882 in (47.44 to 47.79 mm)

Journal-to-bearing (oil) clearance 0.001 to 0.0039 in (0.026 to 0.101 mm)

Torque specifications Ft-lbs (unless otherwise indicated)

Camshaft sprocket bolt 17
Camshaft cover (rear) bolts 6 to 9
Crankshaft pulley-to-vibration damper bolts 20 to 30
Cylinder head bolts 40

2.8L 40
3.1L

Step 1 : 41
Step 2 Turn an additional 90-degrees (1/4-tum)

Exhaust manifold bolts 25
Flywheel/driveplate bolts 52
Intake manifold bolts 23
Oil pan mounting bolts/nuts

2.8L
6x 1.0 mm 6 to 9
8x1.25 mm 14 to 22

3.1L
Bolts 18
Nuts 7

Cylinder locations and
distributor rotation

The blackened terminal shown
on the distributor cap

indicates the Number One
spark plug wire position
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Torque specifications (continued)
Oil pump 30
Rear main oearing cap bolts 72
Rocker arm stud 43 to 49
Rocker arm cover bolts 72-in-lbs
Tensioner bracket-to-engine block bolts 14
Timing chain cover bolts

2.8L
8 x 1.25 mm 13 to 18
10 x 1.5 mm 20 to 30

3.1 L 20
Timing chain tensioner bolts 13 to 18
Vibration damper center bolt 70

1 Genera! information

This Part of Chapter 2 is devoted to in-
vehicle repair procedures for the V6 engine.
All information concerning engine removal
and installation and engine block and cylin-
der head overhaul can be found in Part C of
this Chapter.

The following repair procedures are
based on the assumption 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 appiy only to the procedures
contained in this Part. Part C of Chapter 2
contains the specifications necessary for
cylinder head and engine block rebuilding.

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 oid
bedspread or blanket will also work.

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

Exterior engine components, such as
the intake and exhaust manifolds, the oil pan
(and the oil pump), the water pump, the
starter motor, the alternator, the distributor
and the fuel system components can be
removed for repair w'th the angine in place.

3.1 V6 engine timing marks (typical)

Since the cylinder heads can be
removed without pulling the engine, valve
component servicing can also be accom-
plished with, the engine in the vehicle.
Replacement of the timing chain, sprockets
and camshaft is also possible with the engine
in the vehicle.

In extreme cases caused by a lack of
necessary equipment, repair or replacement
of piston rings, pistons, connecting rods and
rod bearings is possible with the engine in the
vehicle. However, this practice is not recom-
mended because of the cleaning and prepa-
ration work that must be done to the compo-
nents involved.

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

Refer to illustration 3.1
See Chapter 2, Part A, Section 3 for this

procedure. The timing plate is attached to the
timing chain cover (see illustration). Be sure
to use the firing order in the Specifications in
this Part of Chapter 2 for the V6 engine.

4 Rocker arm covers - removal and
installation

1 Disconnect the negative cable from the
battery.
2 Remove the air cleaner assembly (see
Chapter 4).
3 Label and disconnect the wires and
hoses which would interfere with removal of
the rocker arm cover(s).
4 Label and detach the spark plug wires
and unclip the wire retainers from the studs.

5 Disconnect the throttle, cruise control
and TVS cabies and bracket at the TBI unit. If
necessary for clearance, remove the air con-
ditioning compressor bracket.
6 Disconnect the PCV valve.
7 Disconnect the vacuum pipe at the
manifold. If you're removing a left cover, it
may be necessary to disconnect the fuel lines
from the throttle body (see Chapter 4).
8 If necessary for clearance, remove the
alternator (see Chapter 5). If removing the
right cover on a 3.1 L engine, remove the igni-
tion coil and bracket (see Chapter 5)."
9 Remove the six rocker arm cover
mounting bolts and detach the cover. Note
that some of the bolts have studs attached to
the ends - you:II have to use a deep socket to
remove them. If the cover is stuck, use a soft-
face hammer or a block of wood and a ham-
mer to dislodge it. If the cover still won't
come loose, pry on it carefully with a putty
knife, but don't distort the sealing flange sur-
face.
10 Remove ail traces of old gasket and
sealant with a scraper, then clean the mating
surfaces with lacquer thinner or acetone.
11 On models that use RTV sealant in place
of a gasket, apply a 1/8-inch bead of sealant
to the cover flange. Be sure to appiy it to the
inside of the bolt holes or oil will ieak past the
bolt threads. Caution: Wnen applying RTV
sealant, keep it out of the bolt holes.
12 On models that use gaskets, place a
small amount of RTV sealant on the seam
area where the cylinder head and intake man-
ifold meet before installing the gasket.
13 Install the cover(s) while the RTV is still
wet. Tighten the bolts in 1/4-turn increments
until the torque listed in this Chapters Speci-
fications *s reached.
14 Reinstall the remaining parts in the
reverse order of removal.
15 Run the engine and check for ci! leaks.

5 Rocker arms and pushrods -
removal, inspection and
installation

Removal
Refer to illustration 5.4
1 Refer to Section 3 and detach the rocker
arm cover(s) from the cylinder nee
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5.4 When removing the pushrods, be sure to store them
separately to ensure reinstallation in their original locations

5.10 The ends of the pushrods and the valve stems should be
lubricated with moly-base grease prior to installation of the

rocker arms

2 Beginning at the front of one cylinder
head, remove the rocker arm stud nuts. Store
them separately in marked containers to
ensure they'll be reinstalled in their original
locations. Note: If the pushrods are the only
items being removed, loosen each nut just
enough to allow the rocker arms to be rotated
to the side so the pushrods can be lifted out.
3 Lift off the rocker arms and pivot balls
and store them in the marked containers with
the nuts (they must be reinstalled in their
original locations).
4 Remove the pushrods and store them
separately to make sure they don't get mixed
up during installation (see illustration).

Inspection
5 Check each rocker arm for wear, cracks
and other damage, especially where the
pushrods and valve stems contact the rocker
arm faces.
6 Make sure the hole at the pushrod end
of each rocker arm is open.
7 Check each rocker arm pivot area for

wear, cracks and galling. If the rocker arms
are worn or damaged, replace them with new
ones and use new pivot balls as well.
8 inspect the pushrods for cracks and
excessive wear at the ends. Roll each
pushrod across a piece of plate glass to see
if it's bent (if it wobbles, it's bent).

Installation
Refer to illustrations 5.10 and 5.11
9 Lubricate the lower end of each pushrod
with clean engine oil or moly-base grease
and install them in their original locations.
Make sure each pushrod seats completely in
the lifter.
10 Apply moly-base grease to the ends of
the valve stems and the upper ends of the
pushrods before positioning the rocker arms
over the studs (see illustration).
11 Set the rocker arms in place, then install
the pivot balls and nuts. Apply moly-base
grease to the pivot balls to prevent damage
to the mating surfaces before engine oil pres-
sure builds up (see illustration). Be sure to

install each nut with the flat side against the
pivot ball.
12 Adjust the valve lash.

Valve adjustment
Refer to illustration 5.15
13 If the valve train components have been
serviced just prior to this procedure, make
sure they're completely reassembled.
14 Rotate the crankshaft until the number
one piston is at top dead center (TDC) on the
compression stroke (see Section 3). To make
sure you don't mix up the TDC positions of
the number one and four pistons, place your
fingers on the number one rocker arms as the
timing marks line up at the crankshaft pulley.
If the rocker arms aren't moving, the number
one piston is at TDC. If they move as the tim-
ing marks line up, the number four piston is at
TDC.
15 Back off the rocker arm nut until play is
felt at the pushrod, then turn it back in until all
play is removed. This can be determined by
rotating the pushrod while tightening the nut.

5.11 Moly-base grease applied to the pivot balls will ensure
adequate lubrication until oil pressure builds up when the

engine is started

5.15 Rotate the pushrod back and forth and tighten the nut until
you feel resistance to movement
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7.12 Use a large screwdriver or pry bar to break the manifold
gasket seal - DO NOT pry between the mating surfaces

7.14 The machined
groove (arrow) was
added to improve

sealing on later models

7.15 Apply a bead of RTV sealant to the block ridges between the
heads (arrows)

7.16 The intake manifold gasket must be cut as shown before
installing it so the top can be positioned behind the pushrods

At the point where the pushrod can no longer
be turned, all lash has been removed (see
illustration). Now tighten the nut an addi-
tional 3/4-turn.
16 Adjust the number one, five and six
cylinder intake valves and the number orre,
two and three cylinder exhaust valves with
the crankshaft in this position, using the
method just described.
17 Rotate the crankshaft until the number
four piston is at TDC on the compression
stroke and adjust the number two, three and
four cylinder intake valves and the number
four, five and six cylinder exhaust valves.
18 Install the rocker arm covers.

6 Valve spring, retainer and seals -
replacement

Refer to Chapter 2, Part A, Section 6 for
this procedure. Remove the rocker arm cov-
ers, rocker arms and pushrods; adjust the
valve lash following the procedure in Section
5 of this Part.

7 Intake manifold - removal and
installation

Refer to illustrations 7.12, 7.14, 7.15, 7.16
and 7.20
1 Disconnect the negative cable from the
battery.
2 Drain the coolant from the radiator (see
Chapter 1).
3 Remove the wires, hoses, cables and
fuel lines at the TBI unit (see Chapter 4).
4 Label and disconnect all wires and
hoses connected to the intake manifold.
5 If equipped, unbolt the air conditioning
compressor and set it aside without discon-
necting the hoses (see Chapter 3).
6 Label and disconnect the spark plug
wires from the plugs, then remove the distrib-
utor cap (see Chapter 1).
7 Remove the distributor (see Chapter 5).
8 Detach the EGR vacuum line (see Chap-
ter 6).
9 Detach the evaporative emission hoses.
10 Remove the rocker arm covers (see

Section 4).
11 Disconnect the upper radiator and
heater hoses.
12 Unbolt the intake manifold and lift it off
the engine. If it's stuck, pry carefully against a
protrusion on the manifold (see illustration).
Do not pry between the gasket surfaces.
13 Remove all traces of old gasket material
and sealant from the manifold and cylinder
head mating surfaces, then clean them with
lacquer thinner or acetone. Clean the intake
manifold bolt holes in the cylinder head by
chasing them with a tap. Compressed air can
be used to remove the debris from the holes.
Warning: Wear eye protection when using
compressed air.
14 Check the underside of the rear of the
intake manifold to see if a machined groove
is present (see illustration). This groove was
added to later production models to improve
oil sealing.
15 Apply a 3/16-inch bead of RTV sealant
to each of the ridges between the heads (see
illustration).
16 The intake manifold gaskets will have to
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7.20 Intake manifold bolt tightening sequence 8.8 Exhaust manifold mounting bolt locations

be cut where indicated to position the tops
behind the pushrods (see illustration). Cut
only those areas necessary to clear the
pushrods.
17 Install the new intake manifold gaskets,
noting that they're marked Right and Left. Be
sure to install them as indicated.
18 Hold the gaskets in place by extending
the RTV sealant bead up 1/4-inch onto the
gasket ends.
19 Install the intake manifold on the engine
and hand tighten the bolts. Make sure the
areas between the block ridges and intake
manifold are completely sealed.
20 Following the sequence shown (see
illustration), tighten the manifold bolts, in
several steps, to the torque listed in this
Chapter's specifications.
21 Reinstall the remaining parts in the
reverse order of removal.
22 Run the engine, adjust the ignition tim-
ing and check for oil and vacuum leaks.

8 Exhaust manifolds - removal and
installation

Refer to illustration 8.8
Warning: Allow the engine to cool completely
before performing this procedure.

Both manifolds
1 Detach the cable from the negative bat-
tery terminal.
2 Raise the front of the vehicle and sup-
port it securely on jackstands. Apply the
parking brake and block the rear wheels to
keep the vehicle from rolling.
3 Remove the bolts attaching the exhaust
pipe to the exhaust manifold, then separate
the pipe from the manifold.
4 Remove the four rear manifold bolts.
5 Remove the jackstands and lower the
vehicle.

Right manifold
6 Disconnect the air injection pump and
alternator brackets from the manifold.
7 Disconnect the spark plug wires from

the spark plugs, labeling them as they're dis-
connected to simplify installation.
8 Remove the exhaust manifold mounting
bolts (see illustration) and separate the
manifold from the engine.

Left manifold
9 Remove the heat stove tube.
10 Remove the air cleaner assembly (see
Chapter 4), labeling all hoses.
11 Disconnect the hoses leading to the air
injection valve.
12 Disconnect and label all wires that will
interfere with removal of the manifold.
13 Remove the power steering pump
bracket from the cylinder head. Loosen the
adjusting bracket bolt and detach the drive-
belt from the pulley first. After removing the
bracket from the cylinder head, place the
pump assembly aside, out of the way. Do not
disconnect any hoses and be sure to keep
the top of the pump up so no fluid spills.
14 Remove the remaining manifold bolts
and separate the manifold and heat shield
from the engine.

Both manifolds
15 Installation is the reverse of removal. Be
sure to clean the cylinder head and manifold
surfaces thoroughly before installing the
manifold. Tighten the bolts to the specified
torque.

9 Cylinder heads - removal and
installation

Refer to illustrations 9.14 and 9.22
Warning: Allow the engine to cool completely
before performing this procedure.
1 Remove the intake manifold (refer to
Section 7).
2 Raise the vehicle and support it securely
on jackstands.
3 Locate the engine block drain plugs to
the rear of the engine mounts (the plug on the
left side is just above the oil filter). Remove
the plugs and drain the block.
4 Disconnect the exhaust pipe from the

exhaust manifold.
5 If you're working on the left cylinder 2 B
head, unbolt and remove the oil dipstick tube
assembly from the left side of the engine. If
you're working on the right cylinder head,
remove the drivebelt, alternator and AIR
pump with the mounting bracket from the
head. Remove the lifting "eye" from the rear
of the head (necessary only if the head is
going to be replaced with a new one).
6 Remove the jackstands and lower the
vehicle.
7 Note: Steps 8 through 11 should be fol-
lowed if the head is going to be replaced with
a new one. The Steps can be performed
either before or after the head has been
removed. In the accompanying illustrations,
the procedures were performed before the
head was removed.
8 Remove the exhaust manifold (refer to
Section 8).
9 Remove the ground strap at the rear of
the head and the sensor connector at the
front of the head.
10 Detach the power steering pump and
bracket from the cylinder head.
11 Remove the air-conditioner compressor
bracket from the front of the cylinder head, if
equipped.
12 Loosen the rocker arm nuts enough to
allow removal of the pushrods, then remove
the pushrods (see Section 5).
13 Using a new head gasket, outline the
cylinders and bolt pattern on a piece of card-
board (see illustration 10.13 in Part A) Be
sure to indicate the front of the engine for ref-
erence. Punch holes at the bolt locations.
Loosen the ten cylinder head bolts in 1/4-turn
increments until they can be removed by
hand (start at the ends and work toward the
center of the head). Store the bolts in the
cardboard holder as they're removed - this
will ensure that they're reinstalled in their
original locations.
14 Lift the head off the engine. If it's stuck,
DO NOT pry between the head and block -
damage to the mating surfaces will result! To
dislodge the head, use a long screwdriver or
pry bar under the cast "ears" to pry up on it
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9.14 Be careful not to damage the gasket sealing surface when
breaking the head loose with a pry bar or large screwdriver

9.22 Cylinder head bolt tightening sequence

10.7a If the engine is factory equipped
with oversize lifters, the lifter boss will be
marked with a dab of white paint and will

have 0.25 (mm) OS stamped on it

(see illustration). Don't damage the cylinder
head sealing surface.
15 If a new cylinder head is being installed,
attach the components previously removed
from the old head.
16 The mating surfaces of the cylinder
head and block must be perfectly clean when
the head is installed. Use a gasket scraper to
remove all traces of carbon and old gasket
material, then clean the mating surfaces with
lacquer thinner or acetone. If there's oil on
the mating surfaces when the head is
installed, the gasket may not seal correctly
and leaks could develop. When working on
the block, stuff the cylinders with clean shop
rags to keep out debris. Use a vacuum
cleaner to remove any debris that falls into
the cylinders.
17 Check the block and head mating sur-
faces for nicks, deep scratches and other
damage. If damage is slight, it can be
removed with a file; if it's excessive, machin-
ing may be the only alternative.
18 Use a tap of the correct size to chase
the threads in the head bolt holes. Mount
each bolt in a vise and run a die down the
threads to rerrove corrosion and restore the

threads. Dirt, corrosion, sealant and dam-
aged threads will affect torque readings.
19 Install the gasket over the engine block
dowel pins with the mark THIS SIDE UP visi-
ble.
20 Position the cylinder head over the gas-
ket.
21 Coat the cylinder head bolts with RTV
sealant and install them.
22 Tighten the bolts in the recommended
sequence (see illustration) to the torque
listed in this Chapter's specifications. Work
up to the final torque in three steps.
23 Install the pushrods and rocker arms as
described in Section 5.
24 The remaining installation steps are the
reverse of removal. Before installing the
rocker arm covers, adjust the valve iash (refer
to Section 5).

10 Valve lifters - removal, inspection
and installation

1 A noisy valve lifter can be isolated when
the engine is idling. Hold a mechanic's
stethoscope or a length of hose near the
location of each valve while listening at the
other end. Another method is to remove the
rocker arm cover and, with the engine idling.

10.7b As the lifters are
removed from the engine

block, they should be
stored separately to ensure

reinstallation in their
original locations

place a finger on each of the valve spring
retainers, one at a time. If a valve lifter is
defective, it will be evident from the shock felt
at the retainer as the valve seats.
2 The most likely causes of noisy valve
lifters are dirt trapped between the plunger
and the lifter body or lack of oil flow, viscosity
or pressure. Before condemning the lifters,
we recommend checking the oil for fuel con-
tamination, correct level, cleanliness and cor-
rect viscosity.

Removal
Refer to illustrations 10.7a and 10.7b
3 Remove the rocker arm cover(s) as
described in Section 4.
4 Remove the intake manifold as
described in Section 7.
5 Remove the rocker arms and pushrods
(Section 5).
6 There are several ways to extract the
lifters from the bores. A special tool designed
to grip and remove lifters is manufactured by
many tool companies and is widely available,
but it may not be required in every case. On
newer engines without a lot of varnish
buildup, the lifters can often be removed with
a small magnet or even with your fingers. A
machinist's scribe with a bent end can be
used to pull the lifters out by positioning the
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10.9a If the bottom of any lifter is worn
concave, pitted, scratched or galled,
replace the entire set with new lifters

point under the retainer ring in the top of each
lifter. Caution: Don't use pliers to remove the
lifters unless you intend to replace them with
new ones (along with the camshaft). The pli-
ers may damage the precision machined and
hardened lifters, rendering them useless.
7 Before removing the lifters, arrange to
store them in a clearly labeled box to ensure
they can be reinstalled in their original loca-
tions. Note: Some engines may have both
standard and 0.25 mm (0.010-inch) oversize
lifters installed at the factory. If so, they are
marked accordingly (see illustration).
Remove the lifters and store them where they
won't get dirty (see illustration).

Inspection and installation
Refer to illustrations 10.9a, 10.9b and 10.9c
8 Clean the lifters with solvent and dry
them thoroughly without mixing them up.
9 Check each lifter wall, pushrod seat and
foot for pitting, scuffing, score marks and
uneven wear (see illustration). Each lifter
foot (the surface that rides on the cam lobe)
must be slightly convex, although this can be
difficult to determine by eye. If the base of the
lifter is concave (see illustration), the lifters
and camshaft must be replaced. If the lifter
walls are damaged or worn (which isn't very
likely), inspect the lifter bores in the engine
block as well. If the pushrod seats (see illus-
tration) are worn, check the pushrod ends.
10 If new lifters are being installed, a new
camshaft must also be installed. If the
camshaft is replaced, then install new lifters
as well (see Section 15). Never install used
lifters unless the original camshaft is used
and the lifters can be installed in their original
locations! When installing lifters, make sure
they're coated with moly-base grease or
engine assembly lube.
11 Soak new lifters in oil to remove trapped
air.
12 The remaining installation steps are the
reverse of removal.
13 Run the engine and check for oil leaks.

10.9b The foot of each lifter should be
slightly convex - the side of another lifter
can be used as a straightedge to check it;

if it appears flat, it's worn and must
not be reused

11 Vibration damper - removal and
installation

Refer to illustrations 11.5 and 11.8
1 Remove the bolts and separate the radi-
ator shroud from the radiator.
2 Remove the mounting bolts and detach
the cooling fan and the radiator shroud. On
pick-up models, unbolt the suspension

10.9c Check the pushrod seat (arrow) in
the top of each lifter for wear

crossmember, if necessary, for clearance.
3 Loosen the adjusting bolts as neces-
sary, then remove the drivebelts, tagging
each one as it's removed to simplify installa-
tion.
4 Remove the bolts from the crankshaft
pulley (a screwdriver can be used to lock the
starter ring gear on the flywheel so the
crankshaft won't rotate), then detach the pul-
ley. Remove the vibration damper-to-
crankshaft bolt.
5 Attach a puller to the damper and draw
it off the crankshaft. Be careful not to drop it
as it comes free. A common gear puller
should not be used - it may separate the
outer portion of the damper from the hub.
Use only a puller that bolts to the hub (see
illustration).
6 Before installation, coat the oil seal jour-
nal on the damper with moly-base grease.
7 Place the damper in position over the
key on the crankshaft. Make sure the damper
keyway lines up with the key.
8 Using a damper installation tool, avail-
able at most auto part stores, or equivalent),
push the damper onto the crankshaft. The
special tool (see illustration) distributes the
pressure evenly around the hub. The bolt that
threads into the crankshaft and a large
washer can be used if the tool isn't available.
9 Remove the installation tool and install
the damper bolt. Tighten the bolt to the spec-
ified torque.
10 To install the remaining components,
reverse the removal procedure.
11 Adjust the drivebelts (refer to Chapter 1).

11.5 Use a puller that applies force to the
vibration damper hub - be sure the large

puller bolt doesn't damage the
crankshaft threads

11.8 A special tool is recommended to
install the vibration damper
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12.3 A special toot is recommended for
front crankshaft seal installation

12 Crankshaft front oil seal -
replacement

With timing chain cover
installed on engine
Refer to illustration 12.3
1 With the vibration damper removed (see
Section 11), pry the old seal out of the cover
with a large screwdriver. Be very careful not
to damage the seal journal on the crankshaft.
2 Place the new seal in position with the
open end facing toward the inside of the
cover.
3 Drive the seal into the cover until it's
seated. A special tool, available at most auto
part stores, is recommended for this purpose
(see illustration). The tool is designed to
exert even pressure around the entire circum-
ference of the seal as it's hammered into
place. A section of large-diameter pipe or a
large socket can also be used. Be careful not
to distort the front cover.
4 Reinstall the remaining parts in the
reverse order of removal.

With timing chain cover
removed from engine
Refer to illustrations 12.7 and 12.9
5 This method is preferred, as the cover

12.7 Driving the seal out of the front cover

can be supported while the old seal is
removed and the new one is installed.
6 Remove the timing chain cover (refer to
Section 13).
7 Using a large screwdriver, pry the old
seal out of the cover bore. As an alternative,
support the cover and drive the seal out from
the rear (see illustration). Be careful not to
damage the cover.
8 With the front of the cover facing up,
place the new seal in position with the open
end facing toward the inside of the cover.
9 Using a block of wood and hammer,
drive the new seal into the cover until it's
completely seated (see illustration).
10 Install the timing chain cover by revers-
ing the removal procedure in Section 13.

13 Timing chain cover - removal and
installation

Refer to illustrations 13.6a, 13.6b and 13.8
1 Remove the water pump as described in
Chapter 3.

12.9 Installing the new oil seal with a
block of wood and a hammer

2 If equipped with air conditioning,
remove the compressor from the mounting
bracket and secure it out of the way. Warn-
ing: Do not disconnect any of the air condi-
tioning system hoses without having the sys-
tem depressurized by a dealer service depart-
ment or service station.
3 Remove the compressor mounting
bracket.
4 Remove the vibration damper as
described in Section 11.
5 Disconnect the lower radiator hose at
the timing chain cover.
6 Remove the timing chain cover mount-
ing bolts and separate the cover from the
engine (see illustrations).
7 Clean all oil, dirt and old gasket material
off the sealing surfaces of the cover and
engine block. Replace the oil seal as
described in Section 12.
8 Apply a continuous 3/32-inch bead of
anaerobic sealant (Loctite 515 or equivalent)
to both mating surfaces of the cover (except
the mating surface where the cover engages

13.6a After the water pump
(1) is removed, two bolts and
two studs secure the timing

chain cover (2) to the
engine block . . .
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13.6b . . . and two bolts secure the timing chain cover to the front
lip of the oil pan

13.8 Apply two types
of sealant to the

timing chain cover as
shown here

1 3/32-inch bead of
anaerobic sealant

2 1/8-inch bead of
RTV sealant

the oil pan lip). Apply RTV-type sealant to the
cover-to-oil pan area. Also apply anaerobic
sealant to the areas surrounding the coolant
passages (see illustration).
9 Place the timing chain cover in position
on the engine block and install the mounting
bolts. Tighten the bolts to the specified
torque in a criss-cross pattern (to avoid dis-
torting the cover).
10 The remaining installation steps are the
reverse of removal.

14 Timing chain and sprockets -
inspection, removal and
installation

Refer to illustrations 14.8, 14.9, 14.10 and
14.12
1 Disconnect the cable from the negative
battery terminal.

2 Remove the vibration damper (see Sec-
tion 11).
3 Remove the timing chain cover (see
Section 13).
4 Before removing the chain and sprock-
ets, visually inspect the teeth on the sprock-
ets for signs of wear and check the chain for
looseness.
5 If either or both sprockets show any
signs of wear (edges on the teeth of the
camshaft sprocket rounded, bright or blue
areas on the teeth of either sprocket, chip-
ping, pitting, etc.), they should be replaced
with new ones. Wear in these areas is very
common. Failure to replace a worn timing
chain and sprockets may result in erratic
engine performance, loss of power and low-
ered gas mileage.
6 If any one component (timing chain or
either sprocket) requires replacement, the
other two components should be replaced as
well.

7 If it's determined the components
require replacement, proceed as follows.
8 Reinstall the vibration damper mounting
bolt and use it to turn the crankshaft clock-
wise until the marks on the camshaft and
crankshaft are in exact alignment (see illus-
tration). At this point the number one and
four pistons will be at top dead center with
the number four piston in the firing position
(verify by checking the position of the rotor in
the distributor, which should point to the
number four spark plug wire terminal). Note:
Do not attempt to remove either sprocket or
the timing chain until this is done and do not
turn the crankshaft or camshaft after the
sprockets/chain are removed.
9 Remove the three camshaft sprocket
mounting bolts (see illustration) and detach
the camshaft sprocket and timing chain from
the front of the engine. You may have to tap
the sprocket with a soft-face hammer to dis-
lodge it.

14.8 The timing marks (arrows) on the sprocket should be aligned
as shown - a straight line should pass through the center of the
camshaft sprocket timing mark, the crankshaft sprocket timing

mark and the center of the crankshaft

14.9 A screwdriver will keep the camshaft sprocket from turning
while loosening the mounting bolts

2B
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14.10 A gear puller will be needed to remove the
crankshaft sprocket

14.12 Lubricate the thrust (rear) surface of the camshaft sprocket
before installing it

10 If you have to remove the crankshaft
sprocket, it can be withdrawn with a gear
puller (see illustration).
11 Push the crankshaft sprocket onto the
crankshaft with the vibration damper bolt and
a large washer or washers.
12 Lubricate the thrust (rear) surface of the
camshaft sprocket with moly-base grease or
engine assembly lube (see illustration).
Install the timing chain over the camshaft
sprocket with slack in the chain hanging
down.
13 With the timing marks aligned, slip the
chain over the crankshaft sprocket and then
draw the camshaft sprocket into place with
the three bolts. Do not hammer or attempt to
drive the camshaft sprocket into place, as it
could dislodge the welch plug at the rear of
the engine.
14 With the chain and both sprockets in
place, check again to make sure the timing
marks on the two sprockets are properly
aligned. If not, remove the camsnaft sprocket
and move the chain until the marks align.
15 Lubricate the chain with engine oil and
instail the remaining components in the
reverse order of removal.

15 Camshaft and bearings -
removal, inspection and
installation

Camshaft lobe lift check
Refer to illustration 15.3
1 To determine the extent of cam lobe
wear, the lobe iift should be checked prior to
camshaft removal. Refer to Section 4 and
remove the rocker arm covers.
2 Position the number one piston at TDC
on the compression stroke (see Section 3).
3 Beginning with the number one cylinder
valves, mount a dial indicator on the engine
and position the plunger against the top sur-
face of the first rocker arm. The plunger
should be directiv above and in-line with the

pushrod (see illustration).
4 Zero the dial indicator, then very slowly
turn the crankshaft in the normal direction of
rotation until the indicator needle stops and
begins to move in the opposite direction. The
point at which it stops indicates maximum
cam lobe lift.
5 Record this figure for future reference,
then reposition the piston at TDC on the
compression stroke.
6 Move the dial indicator to the remaining
number one cylinder rocker arm and repeat
the check. Be sure to record the results for
each valve.
7 Repeat the check for the remaining
valves. Since each piston must be at TDC on
the compression stroke for this procedure,
wcrk from cylinder-to-cylinder following the
firing order sequence.
8 After the check is complete, compare
the results to the Specifications. If camshaft
lobe lift is less than specified, cam lobe wear
has occurred and a new camshaft should be
installed.

Removal
Refer to illustrations 15.17 and 15.13
9 Remove the cable from the negative

battery terminal.
10 Drain the oil (Chapter 1).
11 Remove the radiator (Chapter 3).
12 If equipped with air conditioning,
remove the condenser (Chapter 3).
13 Remove the valve lifters (Section 10).
14 Remove the timing chain cover (Sec-
tion 13).
15 Remove the fuel pump and pushrod
(Chapter 4).
16 Remove the timing chain and camshaft
sprocket (Section 14).
17 Install two long bolts in the end of the
camshaft to use as a handle to pull on and
support the camshaft (see illustration).
18 Carefully draw the camshaft out of the
engine block. Do this very slowly to avoid
damage to the camshaft bearings as the
lobes pass over them. Support the camshaft
with one hand near the engine block and the
other with a wire hook at the other end (see
illustration).

Inspection and installation
Refer to illustration 15.20
19 Refer to Chapter 2, Part A, for camshaft
and bearing inspection procedures.
20 Prior to installing the camshaft, coat
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15.17 Long bolts can be threaded into the camshaft bolt holes to
provide a handle for removal and installation - support the cam

near the block as it's withdrawn

15.18 A length of wire with a hook on it can be used to support
the camshaft as you guide it out of the block

each of the lobes and journals with engine
assembly lube or moly-base grease (see
illustration).
21 Slide the camshaft into the engine
block, again taking extra care so you don't
damage the bearings.
22 Install the camshaft sprocket and timing
chain as described in Section 14.
23 Install the remaining components in the
reverse order of removal by referring to the
appropriate Chapter or Section.
24 Adjust the valve lash (Section 5).
25 Have the air conditioning system (if
equipped) evacuated and recharged.

16 Oil pan - removal and installation

Refer to illustrations 16.19 and 16.20
Note: The following procedure is based on
the assumption the engine is in the vehicle. If
its been removed, simply unbolt the oil pan
and detach it from the block.

Removal
1 Disconnect the negative battery cable
from the battery, then refer to Chapter 1 and
drain the engine oil.
2 Refer to Chapter 5 and remove the
starter motor.
3 If necessary for clearance, separate the
exhaust pipes from the manifolds.
4 Remove the front skidplate (4WD only).
5 Detach the front crossmember.
6 On Trooper models, remove the cat-
alytic converter bolts.
7 Detach the front driveshaft from the dif-
ferential pinion flange (4WD only).
8 Remove the braces surrounding the fly-
wheel cover plate.
9 Use paint to mark the pitman arm and
shaft for reassembly.
10 Remove the pitman arm from the shaft
(4WD only).
11 Detach the idler arm from the shaft
(4WD only).
12 Remove the rubber tube from the front
axle vent (4WD only).
13 Use jackstands to support the front axle
assembly.
14 Remove the bolts from the right and left
axle housing isolators and lower the front
axle housing (4WD only).
15 Remove the oil pan mounting nuts/bolts.

16 Carefully separate the pan from the
block. Don't pry between the block and pan
or damage to the sealing surfaces may result
and oil leaks could develop. You may have to
turn the crankshaft slightly to maneuver the
front of the pan past the crankshaft counter-
weights.

Installation
17 Clean the gasket sealing surfaces with
lacquer thinner or acetone. Make sure the
bolt holes in the block are clean.
18 Check the oil pan flanges for distortion,
particularly around the bolt holes and cor-
ners. If necessary, place the pan on a block
of wood and use a hammer to flatten and
restore the gasket surface.
19 Check the corners of the oil pan for dis-
tortion with a straightedge across the cradle
opening (see illustration). If distortion is
severe, install a new oil pan.
20 Apply RTV sealant to the rear cradle
corners (see illustration) and use a new pan
gasket kit.
21 Carefully position the pan against the
block and install the bolts linger-tight.
Tighten the nuts/bolts in three steps to the
torque listed in this Chapter's specifications.
Start at the center of the pan and work out
toward the ends in a spiral pattern.
22 The remaining steps are the reverse of

15.20 Be sure to apply moly-base grease
or engine assembly lube to the cam lobes

and bearing journals before installing
the camshaft

16.19 Using a straightedge, check for
distortion at the corners of the

oil pan (arrows)

16.20 Apply RTV sealant to the rear cradle
corners of the oil pan (arrows)
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17.2 Remove the oil pump-to-rear main bearing cap bolt and
detach the pump and extension shaft

19.3 Pry the crankshaft rear oil seal out of the bore - be very
careful not to scratch he crankshaft seal journal or the edge of

the seal bore

removal. Caution: Don't forget to refill the
engine with oil before starting it (see Chap-
ter 1).
23 Start the engine and check carefully for
oil leaks at the oil pan.

17 Oil pump - removal and
installation

Refer to illustration 17,2
1 Remove the oil pan (refer to Section 16).
2 Remove the pump-to-rear main bearing
cap bolt (see illustration) and separate the
pump and extension shaft from the engine.
3 To install the pump, hold it in position
and align the top end of the hexagonal exten-
sion shaft with the hexagonal socket in the
lower end of the distributor drive gear. The
distributor drives the oil pump, so it's essen-
tial that the alignment is correct.
4 Install the oil pump-to-rear main bearing
cap bolt and tighten it to the torque listed in
this Chapter's specifications.
5 Reinstall the oil pan.

18 Flywheel/driveplate - removal
and installation

Refer to Chapter 2, Part A, Section 20
for this procedure. Be sure to use the torque
specifications in this Part of Chapter 2 for the
V6 engine.

19 Crankshaft rear oil seal -
replacement

Refer to illustrations 19.3 and 19.4
Note: Special tools, as noted in the Steps
which follow, are required for this procedure.
They are available from your dealer or may, in
some cases, be rented from an auto parts
store or tool rental shop.
1 Remove the transmission (see Chap-

19.4 Crankshaft rear oil seal
installation tool

ter 7 A or 7B).
2 Remove the flywheel or driveplate (see
Section 18).
3 A one-piece seal is utilized, which allows
the oil pan to remain in place during this pro-
cedure. Pry out the old seal, taking care not to
damage the crankshaft seal journal (see illus-
tration). Check the crankshaft for scratches,
burrs and nicks on the seal journal.
4 A special seal installation tool, available
at most auto part stores, is required to prop-
erly seat the seal in the bore without damag-
ing it (see illustration). Lubricate the seal
bore, seal lip and seal journal on the
crankshaft with engine oil. Slide the seal over
the mandril on the tool until the dust iip on
the seal bottoms squarely against the collar
on the tool.
5 Position the dowel pin on the tool in the
alignment hole in the crankshaft and secure
the tool to the crankshaft.
6 Turn the T-handle of the tool until the
collar pushes the seal into the bore. Make
sure the seal is installed squarely and seated
completely.
7 To complete the operation, install the
flywheel (or driveplate) and transmission,
then start the engine and check for leaks.

20.1 V6 engine mounts - exploded view

20 Engine mounts - check and
replacement

Refer to illustration 20.1
Refer to Chapter 2, Part A, Section 22 for this
procedure, but note that the V6 engine
mounts are slightly different (see illustration)
in ways that don't affect the check and
replacement procedures.
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Chapter 2 Part C
General engine overhaul procedures
Contents

Section
Crankshaft - inspection 18
Crankshaft - installation and main bearing oil clearance check .... 22
Crankshaft rear oil seal - installation 23
Crankshaft - removal 13
Cylinder compression check 2
Cylinder head - cleaning and inspection 9
Cylinder head - disassembly 8
Cylinder head - reassembly 11
Cylinder honing 16
Engine block - cleaning 14
Engine block - inspection 15
Engine overhaul - disassembly sequence 7
Engine overhaul - general information 5
Engine overhaul - reassembly sequence 20

Section

Engine rebuilding alternatives 6
Engine - removal and installation 4
Engine removal - methods and precautions 3
General information 1
Initial start-up and break-in after overhaul 25
Main and connecting rod bearings - inspection and main

bearing selection 19
Piston/connecting rod assembly - inspection 17
Piston/connecting rod assembly - installation and rod bearing

oil clearance check 24
Piston/connecting rod assembly - removal 12
Piston rings - installation 21
Valves - servicing 10

2C

Specifications

G180Z and G200Z four-cylinder engines
General
Oil pressure 56.8 psi at 1400 rpm
Compression pressure (at 350 rpm)

Standard 171 psi
Minimum 128 psi

Camshaft and rocker arms See Part A

Cylinder head warpage limit 0.008 in (0.2 mm)

Valves and related components
Valve stem diameter

Intake 0.3102 in (7.88 mm)
Exhaust 0.3091 in (7.85 mm)

Valve guide inside diameter Not available
Valve stem-to-guide clearance

Intake 0.0009 to 0.0022 in (0.023 to 0.056 mm)
Exhaust 0.0015 to 0.0031 in (0.038 to 0.070 mm)

Valve guide height from surface of cylinder head 0.0031 to 0.0047 in (0.08 to 0.12 mm)
Valve spring free length (intake and exhaust)

Inner 1.7835 in (45.30 mm)
Outer 1.8465 in (46.90 mm)

Engine block
Deck distortion limit 0.016 in (0.40 mm)
Bore

Diameter 3.425 to 3.466 in (87.000 to 88.040 mm)
Taper/out-of-round limits Less than 0.008 in (0.20 mm)

Piston-to-bore clearance 0.0018 to 0.0026 in (0.045 to 0.065 mm)
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G180Z and G200Z four-cylinder engines (continued)
Pistons and rings
Piston diameter

Standard 3.4250 to 3.4260 in (87.000 to 87.040 mm)
1st oversize 3.4440 to 3.4450 in (87.500 to 87.520 mm)
2nd oversize 3.4640 to 3.4650 in (88.000 to 88.020 mm)

Piston diameter (G180Z -1983 only)
Grade A 3.4169 to 3.4173 in (86.945 to 86.955 mm)
Grade B 3.4173 to 3.4177 in (86.955 to 86.965 mm)
Grade C 3.4177 to 3.4181 in (86.966 to 86.975 mm)
Grade D 3.4181 to 3.4185 in (86.976 to 86.985 mm)

Compression ring side clearance 0.0010 to 0.0024 in (0.025 to 0.060 mm)
Piston ring end gap

Compression rings 0.0140 to 0.0200 in (0.35 to 0.50 mm)
Oil ring 0.0080 to 0.0350 in (0.20 to 0.90 mm)

Crankshaft, connecting rods and main bearings
Connecting rod end play (side clearance) 0.0137 in (0.35 mm)
Crankshaft end play

Standard 0.0024 to 0.0094 in (0.06 to 0.24 mm)
Service limit 0.0117 in (0.3 mm)

Crankshaft runout limit 0.0020 in (0.05 mm)
Main journal diameter 2.2016 to 2.2022 in (55.920 to 55.935 mm)
Connecting rod journal diameter 1.9262 to 1.9268 in (48.925 to 48.940 mm)
Journal taper/out-of-round limits 0.002 in (0.05 mm)
Main bearing oil clearance

Standard 0.008 to 0.0025 in (0.021 to 0.064 mm)
Service limit 0.0046 in (0.12 mm)

Connecting rod bearing oil clearance 0.0080 to 0.0025 in (0.021 to 0.050 mm)

Torque specifications* Ft-lbs
Main bearing cap bolts 75
Connecting rod cap nuts 44
Flywheel/driveplate mounting bolts 78

* Note: Refer to Part A for additional torque specifications.

4ZD1 and 4ZE1 four-cylinder engines
General
Oil pressure (at 3000 rpm) 56.9 psi
Compression pressure

Standard 171 psi
Minimum 128 psi

Camshaft and rocker arms See Part A

Cylinder head warpage limit 0.008 in (0.2 mm)

Valves and related components
Valve stem diameter

Intake 0.3150 to 0.3102 in (8.000 to 7.880 mm)
Exhaust 0.3150 to 0.3091 in (8.000 to 7.850 mm)

Valve face angle 45.5-degrees
Valve margin width

Standard 0.039 in (1.0 mm)
Service limit 0.067 in (1.7 mm)

Valve seat angle.... 45-degrees
Valve seat width

Standard 0.048 to 0.063 in (1.20 to 1.60 mm)
Service limit 0.078 in (2.0 mm)

Valve guide inside diameter Not available
Valve stem-to-guide clearance

Standard
Intake 0.00098 to 0.0022 in (0.023 to 0.056 mm)
Exhaust 0.0015 to 0.0031 in (0.038 to 0.070 mm)

Service limit
Intake 0.0079 in (0.20 mm)
Exhaust 0.0097 in (0.25 mm)
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B spring free iength
Standard 1.3951 in (48.10 mm)
Service limit 1.8321 in (46.5 mm)

Valve spring out-of-square limit 0.0827 in (2.1 mm)

Engine block
Deck distortion limit 0.0078 in (0.20 mm)
Cylinder bore diameter

4ZD1 engine 3.5182 to 3.5200 in (89.30Qto 89.340 mm)
4ZE1 engine 3.6450 to 3.6470 in (92.600 to 92.640 mm)
1986 Trooper only

Grade A cylinder bore 3.5160 to 3.5165 in (89.300 to 89.320 mm)
Grade C cylinder bore 3.5166 to 3.5173 in (89.321 to 89.340 mm)

Cylinder bore taper/out-of-round iimits Less than 0.0006 in (0.015 mm)
Piston-to-bore clearance

4ZD1 engine 0.0008 to 0.0016 in (0.020 to 0.040 mm)
4ZE1 engine 0.0010 to 0.0018 in (0.025 to 0.045 mm)

Pistons and rings
Piston diameter

4ZD1 engine
Standard 3.5160 to 3.5170 in (89.300 to 89.340 mm)

1st oversize 3.5337 to 3.5352 in (89.755 to 89.795 mm)
2nd oversize 3.5533 to 3.5549 in (90.255 to 90.295 mm)

4ZE1 engine
Standard 3.6460 to 3.6470 in (92.600 to 92.640 mm)
1st oversize 3.6640 to 3.6660 in (93.065 to 93.105 mm)
2nd oversize 3.6840 to 3.6850 in (93.565 to 93.605 mm)

1986 Trooper only
Grade A piston 3.5140 to 3.5148 in (89.255 to 89.275 mm)
Grade C piston 3.5148 to 3.5155 in (89.276 to 89.295 mm)

Piston ring end gap
Top compression ring 0.0120 to 0.0180 in (0.30 to 0.45 mm)
Second compression ring

4ZE1 0.0240 to 0.0280 in (0.60 to 0.72 mm)
4ZD1 0.010 to 0.016 in (0.25 to 0.40 mm)

Oil ring 0.0080 to 0.0280 in (0.20 to 0.70 mm)
Piston ring side clearance

Top compression ring 0.0010 to 0.0024 in (0.025 to 0.060 mm)
Second compression ring 0.0024 to 0.0028 in (0.060 to 0.072 mm)

Crankshaft, connecting rods and main bearings
Connecting rod end play (side clearance)

Standard 0.00012 to 0.00080 in (0.003 to 0.020 mm)
Service limit 0.0016 in (0.40 mm)

Crankshaft end play
Standard 0.0024 to 0.0099 in (0.06 to 0.25 mm)
Service limit 0.012 in (0.3 mm)

Main bearing journal diameter 2.2016 to 2.2022 in (55.920 to 55.935 mm)
Connecting rod journal diameter 1.9262 to 1.9268 in (48.925 to 48.940 mm)
Journal taper/cut-of-round

Standard Less than 0.0012 in (0.03 mm)
Service limit 0.004 in (0.10 mm)

Main bearing oil clearance
Standard 0.0009 to 0.0020 in (0.023 to 0.050 mm)
Service limit 0.0047 in (0.12 mm)

Connecting rod bearing oil clearance
Standard 0.0012 to 0.0024 in (0.030 to 0.060 mm)
Service limit 0.0047 in (0.12 mm)

Flywheel runout limit 0.00024 in (0.006 mm)

Torque specifications* Ft-ibs
Main bearing cap bolts 78
Connecting rod cap nuts 43

'Note: Refer to Part A for additional torque specifications.

2C
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V6 engine
General
Oil pressure

At 500 rpm 10 psi
At 2000 rpm 30 to 55 psi

Compression pressure
Standard Not available
Maximum difference between cylinders 30 psi

Cylinder head warpage limit Less than 0.002 in (0.05 mm) per 6 inches

Valves and related components
Valve stem diameter Not available
Valve guide inside diameter Not available
Valve stem-to-guide clearance 0.0010 to 0.0027 in (0.026 to 0.068 mm)
Valve face angle (intake and exhaust) 45-degrees
Valve seat angle (intake and exhaust) 46-degrees
Valve seat

Runout (intake and exhaust) 0.0020 in (0.05 mm)
Width

2.8L
Intake 0.0492 to 0.0591 in (1.25 to 1.50 mm)
Exhaust 0.0630 to 0.0750 in (1.60 to 1.90 mm)

3.1L
Intake 0.061 to 0.073 in (1.55 to 1.85 mm)
Exhaust 0.067 to 0.079 in (1.70 to 2.0 mm)

Valve spring
Free length 1.9094 in (48.5 mm)
Installed height 1.5748 in (40 mm)

Engine block
Cylinder bore diameter

Standard 3.5036 to 3.5067 in (88.992 to 89.070 mm)
Wear limit 0.0008 in (0.020 mm)

Taper/out-of-round limit Less than 0.0005 in (0.013 mm)

Pistons and rings
Piston diameter Not available
Piston-to-bore clearance

2.8L 0.0007 to 0.0017 in (0.017 to 0.043 mm)
3.1L 0.0009 to 0.0022 in (0.0235 to 0.0565 mm)

Piston ring side clearance
2.8L

Top compression ring 0.0012 to 0.0028 in (0.030 to 0.070 mm)
Second compression ring 0.0016 to 0.0037 in (0.040 to 0.095 mm)

3.1 L (top and second ring) 0.002 to 0.0035 in (0.05 to 0.09 mm)
Piston ring end gap

2.8L
Compression rings 0.0098 to 0.1969 in (0.25 to 0.50 mm)
Oil control ring 0.0079 to 0.0299 in (0.20 to 0.76 mm)

3.1L
Top compression ring 0.01 to 0.02 in (0.25 to 0.50 mm)
Second compression ring 0.02 to 0.028 in (0.5 to 0.71 mm)
Oil control ring 0.010 to 0.030 in (0.25 to 0.75 mm)

Crankshaft, connecting rods and main bearings
Connecting rod end play (side clearance) 0.0063 to 0.0267 in (0.16 to 0.64 mm)
Crankshaft end play 0.0024 to 0.0083 in (0.06 to 0.21 mm)
Crankshaft runout Less than 0.0002 in (0.005 mm)
Main journal diameter

3 Dots 2.6473 to 2.6476 in (67.241 to 67.249 mm)
2 Dots 2.6476 to 2.6480 in (67.249 to 67.257 mm)
1 Dot 2.6480 to 2.6482 in (67.257 to 67.265 mm)

Connecting rod journal diameter
2 Dots 1.9983 to 1.9989 in (50.758 to 50.771 mm)
1 Dot 1.99S9 to 1.9994 in (50.771 to 50.784 mm)

Journal taper/out-of-round limits Less than 0.0002 in (0.005 mm)
Main bearing oil clearance 0.0C12 to 0.0027 in (0.032 to 0.081 mm)
Connecting rod bearing oil clearance 0.0011 to 0.0037 in (0.028 to 0.095 mm)
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Torque specifications* Ft-ibs
Main bearing cap bolts 72
Connecting rod cap nuts 39
Rear oil seal retainer bolts 4
* Note: Refer to Part B for additional torque specifications.

1 General information

Included in this portion of Chapter 2 are
the general overhaul procedures for the cylin-
der head(s) and internal engine components.
The information ranges from advice concern-
ing preparation for an overhaul and the pur-
chase of replacement parts to detailed, step-
by-step procedures covering removal and
installation of internal engine components
and the inspection of parts. The following
procedures have been written based on the
assumption the engine has been removed
from the vehicle. For information concerning
in-vehicle engine repair, as well as removal
and installation of the external components
necessary for the overhaul, see Part A or B of
this Chapter and Section 7 of this Part.

The Specifications included here in Part
C are only those necessary for the inspection
and overhaul procedures which follow. Refer
to Parts A and B for additional Specifications.

2 Cylinder compression check

Refer to illustration 2.4
1 A compression check will tell you what
mechanical condition the upper end (pistons,
rings, valves, head gaskets) of your 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
battery must be fully charged for this check.
Also, if the engine is equipped with a carbure-
tor, the choke valve must be all the way open
to get an accurate compression reading (if the
engine's warm, the choke should be open).
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 or even a bicycle tire
pump will work). The idea is to prevent dirt
from getting into the cylinders as the com-
pression check is being done. Remove all of
the spark plugs from the engine (Chapter 1).
3 Block the throttle wide open. Detach the
coil wire from the distributor cap and ground
it on the engine block. Use a heavy jumper
wire with alligator clips at both ends to
ensure a good ground.
4 With the compression gauge in the
number one spark plug hole (see illustra-
tion), depress the accelerator pedal all the
way to the floor to open the throttle valve.
Crank the engine over at least four compres-
sion strokes and watch the gauge. The com-
pression should build up quickly in a healthy

2.4 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 and choke valves as far as
possible during the compression check!

engine. Low compression on the first stroke,
followed by gradually increasing pressure on
successive strokes, indicates worn piston
rings. A low compression reading on the first
stroke, which doesn't build up during suc-
cessive strokes, indicates leaking valves or a
blown head gasket (a cracked head could
also be the cause). Record the highest gauge
reading obtained.
5 Repeat the procedure for the remaining
cylinders and compare the results to the
Specifications.
6 Add some engine oil (about three squirts
from a plunger-type oil can) to each cylinder,
through the spark plug hole, and repeat the
test.
7 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.
8 If two adjacent cylinders have equally
low compression, there's a strong possibility
that the head gasket between them is blown.
The appearance of coolant in the combustion
chambers or the crankcase would verify this
condition.
9 If the compression is unusually high, the
combustion chambers are probably coated
with carbon deposits. If that's the case, the
cylinder head(s) should be removed and
decarbonized.
10 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.

3 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 place to work is extremely
important. Adequate work space, along with
storage space for the vehicle, will be needed.
If a shop or garage isn't available, at the very
least a flat, level, clean work surface made of 2 C
concrete or asphalt is required.

Cleaning the engine compartment and
engine before beginning the removal proce-
dure will help keep tools clean and organized.

An engine hoist or A-frame will also be
needed. Make sure the equipment is rated in
excess of the combined weight of the engine
and transmission. Safety is of primary impor-
tance, considering the potential hazards
involved in lifting the engine out of the vehi-
cle.

If the engine is being removed by a
novice, a helper should be available. Advice
and aid from someone more experienced
would also be helpful. There are many
instances when one person cannot simulta-
neously perform all of the operations required
when lifting the engine out of the vehicle.

Plan the operation ahead of time.
Arrange for or obtain all of the tools and
equipment you'll need prior to beginning the
job. Some of the equipment necessary to
perform engine removal and installation
safely and with relative ease are (in addition
to an engine hoist) a heavy duty floor jack,
complete sets of wrenches and sockets as
described at the front of this manual, wooden
blocks and plenty of rags and cleaning sol-
vent for mopping up spilled oil, coolant and
gasoline. If the hoist must be rented, make
sure you arrange for it in advance and per-
form all of the operations possible without it
ahead of time. This will save you money and
time.

Plan for the vehicle to be out of use for
quite a while. A machine shop will have to
perform some of the work the do-it-yourselfer
can't accomplish without special equipment.
They often have a busy schedule, so it would
be a good idea to consult them before
removing the engine to accurately estimate
the amount of time required to rebuild or
repair components that need work.

Always be extremely careful when
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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.

4 Engine - removal and installation

Refer to illustration 4.40
Warning: The engine is very heavy, so equip-
ment designed specifically for lifting engines
should be used. Never position any part of
your body under the engine when it's sup-
ported by a hoist - it could shift or fall and
cause serious injury or death! Also, the air
conditioning system is under high pressure;
loosening fittings will cause a sudden dis-
charge of refrigerant, which could cause
injuries. Have the system discharged by a ser-
vice station before disconnecting any hoses
or lines.
1 Read through the Section entitled
Engine removal - methods and precautions
before beginning any work. On 2WD models,
the transmission must be removed along with
the engine. On 4WD models, the transmis-
sion should be removed before removing the
engine (refer to Chapter 7 for the transmis-
sion removal procedure). Note: On 1988 and
later 2WD pick-ups, the transmission is
removed separately, prior to removing the
engine, just like 4WD vehicles.
2 Remove the hood (see Chapter 11) and
store it in a safe place where it won't be dam-
aged.
3 Remove the air cleaner assembly (see
Chapter 4).
4 Disconnect the cables from the battery
(negative first, then positive).
5 Drain the coolant from the radiator and
engine block (refer to Chapter 1 if necessary).
6 Drain the engine oil.
7 Drain the oil from the transmission.
Refer to Chapter 1 if necessary.
8 Remove the upper and lower radiator
hoses.
9 Disconnect all wires and vacuum hoses
running between the engine and components
attached to the body. Note: Before discon-
necting or removing wires or hoses, mark
them with pieces of tape to identify their
installed locations. This will eliminate possible
problems and confusion during the installa-
tion procedure.
10 Disconnect the fuel hoses from the
mechanical fuel pump, if equipped, and plug
them to prevent fuel leakage and the entry of
dirt.
11 On fuel injected vehicles, relieve the fuel
pressure (Chapter 4), then disconnect the fuel
line from the fuel rail and return line and plug
it.
12 If the vehicle is equipped with air condi-
tioning, remove the compressor from the
bracket and secure it out of the way. Cau-
tion: Don't disconnect the hoses from the
compressor unless the system has been dis-
charged.

13 If the vehicle is equipped with power
steering, remove the power steering pump
and secure it out of the way. Leave the hoses
connected to it.
14 Disconnect the ignition coil wire from
the distributor cap.
15 Detach the throttle cable from the car-
buretor or throttle valve on the common
chamber (see Chapter 4).
16 Disconnect the brake booster vacuum
hose and position it out of the way.
17 Disconnect the heater hoses where they
attach to the engine.
18 On carburetor-equipped engines, dis-
connect the rubber hose at the vacuum
switch.
19 Raise the front of the vehicle and sup-
port it on jackstands. Apply the parking brake
and block the rear wheels.
20 Disconnect the wires from the alternator
and starter. On vehicles with a V6 engine,
remove the starter (Chapter 5).
21 If the vehicle is equipped with an auto-
matic transmission, disconnect the oil cooler
hoses leading from the oil cooler located at
the base of the radiator. Allow the fluid to
drain into a container.
22 Remove the radiator and shroud. Refer
to Chapter 3 if necessary.
23 Detach the speedometer cable from the
transmission. Disconnect all wires attached
to the transmission.
24 On 4WD models, remove the primary
and front driveshafts as described in Chap-
ter 8.
25 On 4WD models, remove the four
mounting bolts that attach the front differen-
tial to the crossmember, then remove the for-
ward mounting bolt and lower the front differ-
ential so it rests on the crossmember.
26 On 2WD models, remove the driveshaft
as described in Chapter 8.
27 Disconnect the front exhaust pipe from
the exhaust manifold.
28 If the vehicle is equipped with a
hydraulic clutch, detach the clutch operating
cylinder from the transmission. Refer to
Chapter 8 if necessary. If equipped with a
clutch cable, take the tension off the cable by
loosening the adjusting nut.
29 Disconnect the parking brake cable and

position it out of the way.
30 Disconnect any remaining lines, hoses
or wires leading to the engine. Mark them first
to avoid confusion during installation.
31 On 2WD models, disconnect the trans-
mission (see Chapter 7) from the chassis but
leave the bellhousing bolts attached to the
engine so the transmission can be lifted out
with the engine.
32 On 4WD models, remove the transmis-
sion from the vehicle (see Chapter 7).
33 On 4WD models with an automatic
transmission, unbolt the torque converter
from the driveplate (see Chapter 7).
34 Attach an engine hoist to the two brack-
ets mounted on the engine. They're located
at the corners of the head. Make sure the
chain is attached securely with hooks or
high-strength nuts, bolts and washers. The
hook on the hoist should be over the center
of the engine with the two lengths of chain
the same length so the engine can be lifted
straight up.
35 Raise the engine just enough to remove
all slack from the chains.
36 On 4WD models, remove the bolts that
attach the rear mounting member for the
front differential to the frame.
37 Remove the left side engine mounting
stopper plate (G180Z and G200Z engines -
chain-driven camshaft).
38 On 2WD models, remove the bolts that
attach the transmission mounting bracket to
the body, then remove the bolts that attach
the bracket to the transmission. Remove the
damper, if equipped.
39 Remove the nuts that attach the front
engine mount bracket to the chassis.
40 On 4WD models, lift the engine slightly,
then move it forward to separate it from the
transmission. Check carefully to make sure
everything has been disconnected. On 2WD
models, tilt the engine/transmission assem-
bly down at the rear to clear the radiator sup-
port as you lift it up and out of the engine
compartment (see illustration).
41 To separate the engine from an auto-
matic transmission on 2WD models:

a) Remove the dust cover from the lower
half of the torque converter housing.

b) Remove the torque converter-to-drive-
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plate bolts. Access to the bolts can be
gained (one at a time), by turning the
crankshaft until each bolt comes into
view through the lower half of the con-
verter housing.

c) Withdraw the automatic transmission,
leaving the driveplate bolted to the
crankshaft rear flange.

42 To separate the engine from a manual
transmission on 2WD models:

a) Remove the bolts that secure the bell-
housing to the engine block.

b) Pull the transmission straight back so its
weight doesn't hang up on the input shaft
while it's still engaged in the clutch plate.

43 Installation is the reverse of removal.
44 Tighten all fasteners to the torque listed
in this Chapter's specifications.
45 Before starting the engine, make sure
the oil and coolant levels are correct.
46 Run the engine and check for leaks and
proper operation of all accessories, then
install the hood and test drive the vehicle.

5 Engine overhaul - general
information

Refer to illustration 5.4
It's not always easy to determine when,

or if, an engine should be completely over-
hauled, as a number of factors must be con-
sidered.

High mileage isn't necessarily an indica-
tion 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 oil
leaks aren't responsible before deciding the
rings and/or guides are bad. Have a cylinder
compression or leakdown test performed by
an experienced tune-up mechanic to deter-
mine the extent of the work required.

If the engine is making obvious knock-
ing or rumbling noises, the connecting rod
and/or main bearings may be at fault. Check
the oil pressure with a gauge installed in
place of the oil pressure sending unit (some-
times called a switch) (see illustration) and
compare it to the Specifications. If it's
extremely low, the bearings and/or oil pump
are probably worn out.

Loss of power, rough running, excessive
valve train noise and high fuel consumption
rates may also point to the need for an over-
haul, 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 (rebored and/or honed). If a
rebore is done, new pistons are required. The
main and connecting rod bearings are gener-
ally replaced with new ones and, if neces-
sary, the crankshaft may be reground to
restore the journals. Generally, the valves are
serviced as well, since they're usually in less-
than-perfect condition at this point. While the
engine is being overhauled, other compo-
nents, such as the distributor, starter and
alternator, can be rebuilt as well. The end
result should be a like new engine that will
give many trouble free miles. Note: Critical
cooling system components such as the
hoses, drivebelts, thermostat and water
pump MUST be replaced with new parts
when an engine is overhauled. The radiator
should be checked carefully to ensure it isn't
clogged or leaking; if in doubt, replace it with
a new one. Also, we don't recommend over-
hauling the oil pump - install a new one if and
when the 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 any necessary special tools and
equipment are obtained in advance. Most
work can be done with typical hand tools,
although a number of precision measuring
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 concern-
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

5.4 The oil pressure can be checked by
removing the oil pressure switch and
installing a pressure gauge in the hole

condition will be the major factor to consider
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 does-
n't pay to install worn or substandard parts.

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.

6 Engine rebuilding alternatives

The do-it-yourselfer is faced with a num-
ber of options when performing an engine
overhaul. The decision to replace the engine
block, piston/connecting rod assemblies and
crankshaft depends on a number of factors,
with the number one consideration being the
condition of the block. Other considerations
are cost, access to machine shop facilities,
parts availability, time required to complete _
the project and the extent of prior mechanical 2 C
experience on the part of the do-it-yourselfer.

Some of the rebuilding alternatives
include:

Individual parts - If the inspection pro-
cedures reveal that the engine block and
most engine components are in reusable
condition, purchasing individual parts may be
the most economical alternative. The block,
crankshaft and piston/connecting rod assem-
blies should all be inspected carefully. Even if
the block shows little wear, the cylinder bores
should be surface honed.

Crankshaft kit - This rebuild package
consists of a reground crankshaft and a
matched set of pistons and connecting rods.
The pistons will already be installed on the
connecting rods. Piston rings and the neces-
sary bearings will be included in the kit. These
kits are commonly available for standard
cyliader bores, as well as for engine blocks
which have been bored to a regular oversize.

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(s) and external parts can be belted
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(s), rocker arm cover(s), camshaft and
valve train components, timing sprockets and
chain/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 automotive machine shops, auto parts
dealers and experienced rebuilders before
ordering or purchasing replacement parts.
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8.2 Have several plastic bags ready (one for each valve) before
disassembling the head - label each bag and put the entire

contents of each valve assembly in one bag as shown
8.3 Use a valve spring compressor to compress the springs, then

remove the keepers from the valve stem with a small magnet

7 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 the engine is mounted on
a stand, the flywheel/driveplate should be
removed from the engine.
2 If a stand isn't available, it's possible to
disassemble the engine with it blocked up on
a sturdy workbench or on the floor. Be extra
careful not to tip or drop the engine when
working without a stand.
3 If you're going to obtain a rebuilt engine,
all external components must come off first,
to be transferred to the replacement engine,
just as they will if you're doing a complete
engine overhaul yourself. These include:

Alternator and brackets
AJC compressor brackets
Power steering pump brackets
Emissions control components
Distributor, spark plug wires and spark

plugs
Thermostat and housing cover
Water pump
Fuel injection components or carburetor
Intake/exhaust manifolds
Oil filter
Engine mounts
Clutch and flywheel/driveplate
Engine rear plate

Note: When removing the external compo-
nents from the engine, pay close attention to
details that may be helpful or important dur-
ing installation. Note the installed position of
gaskets, seals, spacers, pins, brackets, wash-
ers, bolts and other small items.
4 If you're obtaining a short block, which
consists of the engine block, crankshaft, pis-
tons and connecting rods all assembled, then
the cylinder head(s), 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:

Four-cylinder engines
Rocker arm cover
Intake and exhaust manifolds
Engine front cover/timing belt covers
Timing chain/belt and sprockets
Rocker arm assembly and camshaft
Cylinder head
Oil pan
Oil pump/pickup tube
Piston/connecting rod assemblies
Crankshaft and main bearings

V6 engine
Rocker arm covers
Intake and exhaust manifolds
Rocker arms and pushrods
Valve lifters
Cylinder heads
Timing chain cover
Timing chain and sprockets
Camshaft
OH pan
Oil pump
Piston/connecting rod assemblies
Crankshaft and main bearings

6 Before beginning the disassembly and
overhaul procedures, make sure the following
items are available:

Common hand tools
Small cardboard boxes or plastic bags for

storing parts
Gasket scraper
Ridge reamer
Vibration damper puller
Micrometers
Telescoping gauges
Dial indicator set
Valve spring compressor
Cylinder surfacing hone
Piston ring groove cleaning tool
Electric drill
Tap and die set
Wire brushes
OH gallery brushes
Cleaning solvent

8 Cylinder head - disassembly

Refer to illustrations 8.2 and 8.3
Note: New and rebuilt cylinder heads are
usually available for most engines at dealer-
ships and auto parts stores. Due to the fact
that some specialized tools are necessary for
the disassembly and inspection procedures,
and replacement parts may not be readily
available, it may be more practical and eco-
nomical for the home mechanic to purchase
replacement head(s) rather than taking the
time to disassemble, inspect and recondition
the original(s).

1 Cylinder head disassembly involves
removal of the intake and exhaust valves and
related components. It's assumed the rocker
arms and pivot balls (V6 engine) or rocker
arm shaft assembly and camshaft (four-cylin-
der engine) have been removed from the
head.
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 the same valve
guides they're removed from (see illustra-
tion).
3 Compress the springs on the first valve
with a spring compressor and remove the
keepers (see illustration). Carefully release
the valve spring compressor and remove the
retainer, the springs and the spring seat. Next,
remove the oil seal from the guide, then pull
the valve out of the head. 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.
4 Repeat the procedure for the remaining
valves. Remember to keep all parts for each
valve together so they can be reinstalled in
the same locations.
5 Once the valves and related compo-
nents have been removed and stored in an
organized manner, the head 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.
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9.12 Check the cylinder head gasket surface for warpage by
trying to slip a feeler gauge under the precision straightedge (see
the Specifications for the maximum warpage allowed and use a

feeler gauge of that thickness)

9.14 A dial indicator can be used to determine the valve stem-to-
guide clearance (move the valve stem as indicated by the arrows)

9 Cylinder head - cleaning and
inspection

Refer to illustrations 9.12, 9.14, 9.17,9.18
and 9.19
1 Thorough cleaning of the cylinder
head(s) 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.

Cleaning
2 Scrape all traces of old gasket material
and sealing compound off the head gasket,
intake manifold and exhaust manifold sealing
surfaces. Be very careful not to gouge the
cylinder head. Special gasket removal sol-
vents that soften gaskets and make removal
much easier are available at auto parts
stores.
3 Remove all built up scale from the
coolant passages.
4 Run a stiff wire brush through the vari-
ous holes to remove deposits that may have
formed in them.
5 Run an appropriate size tap into each of
the threaded holes to remove corrosion and
thread sealant that may be present. If com-
pressed air is available, use it to clear the
holes of debris produced by this operation.
Warning: Wear eye protection when using
compressed air!
6 Clean the exhaust and intake manifold
stud threads with a wire brush.
7 Clean the cylinder head with solvent and
dry it thoroughly. Compressed air will speed
the drying process and ensure that all holes
and recessed areas are clean. Note: Decar-
bonizing chemicals are available and may
prove very useful when cleaning cylinder
heads and valve train components. They're
very caustic and should be used with caution.
Be sure to follow the instructions on the con-
tainer.
8 Clean the rocker arms with solvent and

dry them thoroughly (don't mix them up dur-
ing the cleaning process). Compressed air
will speed the drying process and can be
used to clean out the oil passages.
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 parts.
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
Cylinder head
11 Inspect the head very carefully for
cracks, evidence of coolant leakage and
other damage. If cracks are found, a new
cylinder head should be obtained.
12 Using a precision straightedge and
feeler gauge, check the head gasket mating
surface for warpage (see illustration). If the
warpage exceeds the specified limit, the
head can be resurfaced at an automotive
machine shop. Note: If the V6 engine heads
are resurfaced, the intake manifold flanges
may also require machining.
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 deflection parallel
to the rocker arms with a dial indicator
attached securely to the head (see illustra-
tion). The valve must be in the guide and
approximately 1/16-inch off the seat. The
total valve stem movement indicated by the
gauge needle must be noted. If it exceeds the
specified limit, the valve stem-to-guide clear-
ance should be checked by an automotive
machine shop (the cost should be minimal).
15 Refer to Part A of Chapter 2 and inspect
the camshaft bearing surfaces in the cylinder
head.

9.17 The margin width on each valve
must be as specified (if no margin exists,

the valve cannot be reused)

Valves
16 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
presence of any of these conditions indicates
the need for valve sen/ice by an automotive
machine shop.
17 Measure the margin width on each valve
(see illustration). Any valve with a margin
narrower than 1/32-inch will have to be
replaced with a new one.

Valve components
18 Check each valve spring for wear (on
the ends) and pits. Measure the free length



2C-10 Chapter 2 Part C General engine overhaul procedures

9.18 Measure the free length of each vaive spring with a dial or
vernier caliper 9.19 Check each valve spring for squareness

and compare it to the specifications listed in
this Chapter (see illustration). Any springs
that are shorter than specified have sagged
and should not be reused. The tension of all
springs should be checked with a special fix-
ture before deciding they're suitable for use
in a rebuilt engine (take the springs to an
automotive machine shop for this check).
19 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.
20 Check the spring retainers and keepers
for obvious wear and cracks. Any question-
able parts should be replaced with new ones,
as extensive damage will occur if they fail
during engine operation.

Rocker arm components
21 Refer to Part A (four-cylinder engines) or
B (V6 engine) of Chapter 2 and inspect the
rocker arms and related components.
22 If the inspection process indicates the
valve components are in generally poor con-
dition and worn beyond the limits specified,
which is usually the case in an engine that's
being overhauled, reassemble the valves in
the cylinder head and refer to Section 10 for
valve servicing recommendations.
23 If the inspection turns up no excessively
worn parts, and if the valve faces and seats
are in good condition, the valve train compo-
nents can be reinstalled in the cylinder head
without major servicing. Refer to the appro-
priate Section for the cylinder head reassem-
bly procedure.

10 Valves - servicing

1 Because of the complex nature of the
job and the special tools and equipment
needed, servicing of the valves, the valve
seats and the valve guides, commonly known
as a valve job, is best left to a professional.
2 The home mechanic can remove and
disassemble the head, do the initial cleaning
and inspection, then reassemble and deliver
it to a dealer service department or an auto-

11.4 The valve stem oil seals require a
special tool for installation (although a

deep socket can be used if the tool isn't
available) - don't hammer on the seals

once they're seated

motive machine shop for the actual valve ser-
vicing.
3 The dealer service department, or auto-
motive machine shop, will remove the valves
and springs, recondition or replace the valves
and valve seats, recondition or replace the
valve guides, check and replace the valve
springs, spring retainers and keepers (as
necessary), replace the valve seals with new
ones, reassemble the valve components and
make sure the installed spring height is cor-
rect. The cylinder head gasket surface will
also be resurfaced if it's warped.
4 After the valve job has been performed
by a professional, the head will be in like new
condition. When it's returned, be sure to
clean it again before installation on the
engine to remove any metal particles and
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.

11 Cylinder head - reassembly

Refer to illustrations 11.4, 11.5, 11.6, 11.7
and 11.8
1 Regardless of whether cr not the head
was sent to an automotive repair shop for

valve servicing, make sure it's clean befon
beginning reassembly.
2 If the head was sent out for valve servic
ing, the valves and related components wil
already be in place. Begin the reassembh
procedure with Step 8.
3 Install the valve spring seats (where
applicable) prior to valve seal installation.
4 Install new seals on each of the valw
guides. Intake valve seals require a specia
tool or an appropriate size deep socket. Gen
tly tap each intake valve seal into place unti
it's seated on the guide (see illustration)
Caution: Don't hammer on the intake valve
seais once they're seated or you may damage
them. Don't twist or cock the seals during
installation or they won't seal properly on the
valve stems.
5 Apply moly-base grease or engine
assembly lube to the first valve and install it ir
the head. Don't damage the new valve guide
oil seal. Set the retainer and keepers in place,
Check the installed spring height by lifting up
on the retainer until the vaive is seated. Mea-
sure the distance between the top of the
spring seat(s) and the underside of the
retainer (see illustration). Compare your
measurement to the specified installed
height. Add shims, if necessary to obtain the
specified height.
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11.5 Check the distance from the top of
the spring seat to the under side of the
retainer to determine the installed valve

spring height

11.6 Make sure outer valve spring (right)
is installed with the narrow pitch end

(arrow) against the cylinder head

11.7 Keepers don't always stay in place,
so apply a small dab of grease to each

one as shown here before installation - it'll
hold them in place on the valve stem as

the spring is released

2C

11.8 Double-check the height with the valve springs installed (do
this for each valve)

12.1 A ridge reamer is required to remove the ridge from the top
of the cylinder - do this before removing the pistons!

6 Once the correct height is established,
remove the keepers and retainer and install
the valve springs. Note: The outer spring has
a graduated pitch. Install it with the narrow
pitch end against the cylinder head (see illus-
tration).
7 Compress the springs and retainer with
a valve spring compressor and slip the keep-
ers into place. Release the compressor and
make sure the keepers are seated completely
in the valve stem groove. If necessary, grease
can be used to hold the keepers in place as
the compressor is released (see illustration).
8 Double-check the installed valve spring
height for each valve (see illustration), if it
was correct prior to reassembly, it should still
be within the specified limits. If it isn"t, you
must install more shims until it's correct.
Caution: Do not, under any circumstances
shim the springs to the point where the
installed height is less than specified!
9 If you're working on a four-cylinder
engine, the vaives should be adjusted cold
(see Chapter 1).
10 Store the head in a clean plastic bag
until you're ready to install it.

12 Piston/connecting rod assembly
- removal

Refer to illustrations 12.1, 12.3, 12.4 and 12.5
Note: Prior to removing the piston/connecting
rod assemblies, remove the cylinder head(s),
the oil pan and the oil pump by referring to the
appropriate Sections in Part A or B.
1 Completely remove the ridge at the top
of each cylinder with a ridge reaming tool
(see illustration). Follow the manufacturer's
instructions provided with the tool. Failure to
remove the ridge before attempting to
remove the piston/connecting rod assem-
blies may result in piston breakage.
2 After the cylinder ridges have been
removed, turn the engine upside-down so the
crankshaft is facing up.
3 Before the connecting rods are
removed, check the endplay with feeler
gauges. Slide them between the connecting
rod and the crankshaft throw until the play is
removed (see illustration). The endplay is
equal to the thickness of the feeler gauge(s).
If the endplay exceeds the service limit, new

12.3 Check the connecting rod side
clearance with a feeler gauge as shown

connecting rods will be required. If new rods
(or a new crankshaft) are installed, the end-
play may fall under the specified minimum (if
it does, the rods will have to be machined to
restore it - consult an automotive machine
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12.4 The connecting rods and caps should be marked to indicate
which cylinder they're installed in - if they aren't, mark them with

a center punch to avoid confusion during reassembly

12.5 To prevent damage to the crankshaft journal and cylinder,
slip sections of hose over the rod bolts, then carefully drive the

piston/connecting rod assembly out through the top of the engine
with the end of a wooden hammer handle

13.1 Crankshaft end play can be checked
with a dial indicator, as shown here . . .

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 - 4 or 6.
depending on the engine type and cylinder
they're associated 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
connecting rod cap and bearing insert. Don't
drop the bearing insert out of the cap. 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 illustration). Push the
connecting roc/piston assembly out through
the top of the engine - use a wooden hammer
handle to push on the upper bearing insert in
the connecting rod. If resistance is felt, dou-
ble-check to make sure all of the ridge was
removed from the cylinder.
6 Repeat the procedure for the remaining
pistons. After removal, reassemble the con-

13.3 . . . or with feeler gauge

necting 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.

13 Crankshaft - removal

Refer to illustrations 13.1, 13.3 and 13.4
Note: The crankshaft can be removed only
after the engine has been removed from the
vehicle. It's assumed the ftywheel/drivepiate,
vibration damper, timing chain or belt, oii pan,
oil pick-up, oil pump, front cover (four-cylin-
der engine) and piston/connecting rod
assemblies have already been removed. The
rear main oil seal retainer also must be
unbolted and separated from the block
before proceeding with crankshaft removal.
1 Before the crankshaft is removed, check
the endplay. Mount a dial indicator with the
stem in-line with the crankshaft and just
touching one of the crank throws (see illus-
tration).

13.4 The main bearing caps should be
marked so they don't get mixed up - if
they aren't, mark them with a center
punch (the arrow indicates the front

of the engine)

2 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 that it moves is the endplay. If it's
greater than specified, check the crankshaft
thrust surfaces for wear. New main bearings
or thrust bearings (four-cylinder engine)
should correct the endplay.
3 If a dial indicator isn't available, feeler
gauges can be used. Gently pry or push the
crankshaft all the way to the front of the
engine. Slip feeler gauges between the
crankshaft and the front face of the thrust
main bearing to determine the clearance (see
illustration). The thrust bearing on all
engines is number three (counting from the
front of the engine).
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. If they
aren't, mark them with number stamping dies
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14.1a If necessary, use a punch to mark the connecting rod and
bearing cap (one mark for number one, two for number two, etc.)

14.1b Pull the core plugs from the block with pliers

14.2 Use a gasket scraper to remove all
traces of old gasket material and sealant
from the block surfaces (gasket removal

solvents are available and can make
removal of stubborn gaskets much easier)

or a center punch. Main bearing caps gener-
ally have a cast-in arrow, which points to the
front of the engine (see illustration). Working
from the ends toward the center, loosen the
main bearing cap bolts 1/4-tum at a time,
until they can be removed by hand.
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.
6 Carefully lift the crankshaft out of the
engine. With the bearing inserts in place in
the engine biock and main bearing caps or
cap assembly, install the caps on the engine
block and tighten the bolts finger-tight.

14 Engine block - cleaning

Refer to illustrations 14.1a, 14.1b, 14.2, 14.7
and 14.9
Note: The core plugs (also known as freeze or
soft plugs) may be difficult or impossible to
retrieve if they're driven into the block coolant
passages.

14.7 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)

1 Remove the freeze plugs from the
engine block. Knock one side of the plugs
into the block with a hammer and punch, and
then grasp them with large pliers and pull
them back through the holes (see illustra-
tions).
2 Using a gasket scraper, remove ail
traces of gasket material from the engine
block (see illustration). Be very careful not to
nick or gouge the gasket sealing surfaces.
3 Remove the main bearing caps and sep-
arate the bearing inserts from the caps and
the engine biock. Tag the bearings, indicating
which cylinder they were removed from and
whether they were in the cap or the block,
then set them aside.
4 If the engine is extremely dirty, it should
be taken to an automotive machine shop to
be steam cleaned or hot tanked.
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 biock thoroughly
and wipe all machined surfaces with a light,

14.9 A large socket on an extension can
be used to drive the new core plugs into

the bores

rust preventive oil. If you have access to
compressed air, use it to speed the drying
process and blow out all oil holes and gal-
leries. Warning: Wear eye protection when
using compressed air!
6 If the biock 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 oii.
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
boits and the main bearing cap bolts as well.
8 Reinstall the main bearing caps or cap
assembly and tighten the bolts finger-tight.
9 After coating the sealing surfaces of the
new core plugs with RTV sealant, install them
in the engine block (see illustration). Make
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15.4a Use "A" and "B" axes for cylinder measurements as
described in text

15.4b 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

15.4c The gauge is then measured with a micrometer to
determine the bore size

15.6 Check the block deck (four-cylinder engines) for distortion
with a precision straightedge and feeler gauges

sure they're driven in straight and seated
properly or leakage could result. Special
tools are available for this purpose, but
equally good results can be obtained using a
large socket, with an outside diameter that
will just slip into the core plug, a 1/2-inch
drive extension and a hammer.
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.

15 Engine block - inspection

Refer to illustrations 15.4a, 15.4b, 15.4c
and 15.6
1 Before the block is inspected, it should
be cieaned as described in Section 14. Dou-
ble-check to make sure the ridge at the top of
each cylinder has been completely removed.
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.
3 Check the cylinder bores for scuffing
and scoring.
4 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 (see illustrations). Next,
measure each cylinder's diameter at the
same three locations across the crankshaft
axis. Note: These measurements should not
be made with the bare block mounted on an
engine stand - the cylinders will be distorted
and the measurements will be inaccurate.
Compare the results to the Specifications. If
the cylinder walls are badly scuffed or
scored, or if they're out-of-round or tapered
beyond the limits given in the Specifications,
have the engine block rebored and honed at
an automotive machine shop. If a rebore is
done, oversize pistons and rings will be
required.
5 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, then they don't

have to be rebored. Honing is all that's nec-
essary (Section 16).
6 Using a precision straightedge and
feeler gauge, check the block deck (the sur-
face that mates with the cylinder head) for
distortion (four-cylinder engines only) (see
illustration). If it's distorted beyond the
specified limit, it can be resurfaced by an
automotive machine shop.

16 Cylinder honing

Refer to illustrations 16.3a and 16.3b
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 (without bearing inserts)
and tighten the bolts to the specified torque.
3 Two types of cylinder hones are com-
monly available - the flex hone or "bottle
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16.3a A "bottle brush" hone will produce
better results if you've never done

cylinder honing before

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 plenty
of light oil or honing oil, some 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!

b) Lubricate the cylinder with plenty of oil,
turn on the drill and move the hone up-
and-down in the cylinder at a pace that
will produce a fine Crosshatch pattern on
the cylinder walls. Ideally, the cross-
hatch lines should intersect at approxi-
mately a 60-degree angle (see illustra-
tion). Be sure to use plenty of lubricant
and don't take off any more material
than absolutely necessary to produce
the desired finish. Note: Piston ring
manufacturers may specify a smaller
Crosshatch angle than the traditional 60-
degrees - read and follow any instruc-
tions included with the new rings.

c) 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.

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 abrasive grit

16.3b The cylinder hone should leave a
smooth, Crosshatch pattern with the lines

intersecting at approximately a
60-degree angle

produced during the honing operation. Note:
The bores can be considered clean when a
white cloth - dampened with clean engine oil
- used to wipe them down 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 galleries 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.

17 Piston/connecting rod assembly
- inspection

Refer to illustrations 17.4a, 17.4b, 17.5, 17.10
and 17.11
1 Before the inspection process can be
carried out, the piston/connecting rod
assemblies must be cleaned and the original
piston rings removed from the pistons. Note:
Always use new piston rings when the engine
is reassembled.
2 Using a piston ring installation tool,
carefully remove the rings from the pistons.
Be careful not to nick or gouge the pistons in
the process.
3 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
scraped away. Do not, under any circum-
stances, use a wire brush mounted in an
electric drill to remove deposits from the pis-
tons. The piston material is soft and will be
eroded away by the wire brush.
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 don't nick or

17.4a The piston ring grooves can be
cleaned with a special tool, as

shown here . . .
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17.4b . . . or a section of a broken ring

17.5 Take sure the oil hole in the lower
end of each connecting rod is clear - if the

rods are separated from the pistons,
make sure the oil hole is on the correct

side when they're reassembled

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). Make sure the oil return holes in the
back sides of the piston ring grooves and the
oil hole in the lower end of each rod are clear
(see illustration).
6 If the pistons and cylinder walls aren't



2C-16 Chapter 2 Part C General engine overhaul procedures

17.10 Check the ring side clearance with a feeler gauge at
several points around the groove

17.11 On four-cylinder engines with a timing chain, measure the
piston diameter at a 90-degree angle to the piston pin, the

specified distance up from the lower edge of the skirt {see text)

damaged or worn excessively, and if the
engine block isn't rebored or replaced, new
pistons won't be necessary. However, if new
pistons are required, be sure to match them
to each cylinder by referring to the grade
numbers on the block. Normal piston wear
appears as even vertical wear on the piston
thrust surfaces and slight looseness of the
top ring in its groove. New piston rings, on
the other hand, 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-
tures. The cooling and lubrication systems
should be checked thoroughly. A hole in the
piston crown is an indication that abnormal
combustion ipreignition) was occurring.
Burned areas at :he 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.
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 cor-
rected 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, new pistons
will have tc
11 Check the piston-to-bore clearance oy
measuring Section 15) and tne

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 and in-iine with it (V6 engine
only). If you're working on a four-cylinder
engine with a timing chain, take the measure-
ment 1 -37/64 inch (40 mm) up from the lower
edge of the skirt (see illustration). If you're
working on a four-cylinder engine with a tim-
ing belt, the measurement should be done 1-
21/32 inch (42 mm) down from the top of the
piston. 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.
12 Check the piston-to-rod clearance by
twisting the piston and rod in opposite direc-
tions. Any noticeable play indicates exces-
sive wear, which must be corrected. The pis-
ton/connecting rod assemblies should be
taken to an automotive machine shop to have
the pistons and rods rebored and new pins
installed.
13 If the pistons must be removed from the
connecting rods for any reason, they should

be taken to an automotive machine shop.
While they're there, have the connecting rods
checked for bend and twist, since automotive
machine shops have special equipment for
this purpose. Note: Unless new pistons
and/or connecting rods must be installed, do
not disassemble the pistons and connecting
rods.
14 Check 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 checking the rods, replace
the old bearings, slip the caps into place and
tighten the nuts finger-tight.

18 Crankshaft - inspection

Refer to illustrations 18.1, 18.3, 18.4, 18.6
and 18.8
1 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 noles

18.1 Clean the crankshaft oil passages
with a wire or stiff plastic bristle brush

and flush out with solvent

18.3 Rubbing a penny lengthwise on each
journal will give you a quick idea of its
condition - if copper rubs off the penny

and adheres to the crankshaft, the
journals should be reground
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18.4 Chamfer the oil holes to remove
sharp edges that might gouge or scratch

the new bearings

with a stiff brush (see illustration) and flush
them with solvent.
2 Check the main and connecting rod
bearing journals for uneven wear, scoring,
pits and cracks.
3 Rub a penny across each journal several
times (see illustration). If a journal picks up
copper from the penny, it's too rough and

18.6 Measure the diameter of each
crankshaft journal at several points to

detect taper and out-of-round conditions

must be reground.
4 Remove all burrs from the crankshaft oil
holes with a stone, file or scraper (see illus-
tration).
5 Check the rest of the crankshaft for
cracks and other damage. It should be mag-
nafluxed to reveal hidden cracks - an automo-
tive machine shop will handle the procedure.

18.8 If the seals have worn grooves in the
crankshaft journals, or if the seal journals
are nicked or scratched, the new seal(s)

will leak

6 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.
7 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 size
bearing inserts if the crankshaft is recondi-
tioned.
8 Check the oil sea! 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.
9 Refer to Section 19 and examine the
main and rod bearing inserts.

19 Main and connecting rod
bearings - inspection and main
bearing selection

Inspection
Refer to illustration 19.1
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
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19.9a Locate the cylinder body journal hole diameter
size mark (arrow) 19.9b Locate the crankshaft journal diameter size mark (arrows)

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
and lay them out on a clean surface in the
same general position as their location in the
engine. This will enable you to match any
bearing problems with the corresponding
crankshaft journal.
4 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
into 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-
nents after reconditioning, especially when
parts are not 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 will not
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 ever/thing spot-
lessly clean during engine assembly. Fre-
quent and regular engine oil and filter

changes are also recommended.
5 Lack of lubrication for lubrication break-
down) has a number of interrelated causes.
Excessive heat (which thins the oil), overload-
ing (which squeezes the oil from the bearing
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. Full throttle, low speed opera-
tion (lugging the engine) puts very high loads
on bearings, which tends to squeeze out the
oil film. These loads cause the bearings to
flex, which produces fine cracks in the bear-
ing face (fatigue failure). Eventually the bear-
ing material will loosen in pieces and tear
away from the steel backing. Short trip driv-
ing leads to corrosion of bearings because
insufficient 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 car-
ried 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 bearing oil clearance and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing insert result in high spots on
the bearing which lead to failure.

Selection (4ZE1 engine main
bearings only)
Refer to illustrations 19.9a, 19.9b and 19.10
8 If the original main bearings are worn or
damaged, or if the oil clearances are incor-
rect (Section 22), the following procedure
should be used to select the correct new
main bearings for 4ZE1 engine reassembly.
However, if the crankshaft has been
reground, new undersize bearings must be
installed - the following procedure should not
be used if undersize bearings are required.
The automotive machine shop that recondi-
tions the crankshaft will provide or help you
select the correct size bearings. Regardless
of how the bearing sizes are determined, use
the oil clearance, measured with Plastigage
(Section 22), as a guide to ensure the bear-
ings are the right size.
9 Locate the cylinder body journal hole
diameter size mark and the crankshaft journal
diameter size mark (see illustrations).
10 Locate the particular size marks on the
chart (see illustration) and determine the
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21.3 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

21.4 With the ring square in the cylinder, measure the end gap
with a feeler gauge

color code for the crankshaft bearings.
11 Remember, the oil clearance is the final
judge when selecting new bearing sizes. If
you have any questions or are unsure which
bearings to use, get help from an Isuzu dealer
parts or service department.

20 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
A 1/2-inch drive torque wrench
Piston ring installation tool
Piston ring compressor
Short lengths of rubber or plastic hose to

fit over connecting rod bolts
Plastigage
Feeler gauges
A fine-tooth file
New engine oil
Engine assembly lube or moly-base

grease
RTV-type gasket sealant
Thread locking compound

2 To save time and avoid problems,
engine reassembly must be done in the fol-
lowing general order:

Four-cylinder engines
Piston rings
Crankshaft and main bearings
Piston/connecting rod assemblies
Rear main oil seal
Cylinder head (Part A)
Camshaft (Part A)
Rocker arm assembly (Part A)
Timing chain or belt and sprockets

(Part A)
Front cover (Part A)
Oil strainer (Part A)
Oil pump (Part A)
Oil pan (Part A)

Intake and exhaust manifolds (Part A)
Rocker arm cover (Part A)
Flywheel/driveplate (Part A)

V6 engine
Piston rings
Crankshaft and main bearings
Piston/connecting rod assemblies
Rear main oil seal
Oil pump (Part B)
Oil pan (Part B)
Cylinder heads (Part B)
Camshafts and lifters (Part B)
Rocker arm assemblies (Part B)
Timing chain (Part B)
Intake and exhaust manifolds (Part B)
Rocker arm covers (Part B)
Engine rear plate
Flywheel/driveplate (Part B)

21 Piston rings - installation

Refer to illustrations 21.3, 21.4, 21.5, 21.9a,
21.9b and 21.12
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 (Sec-
tion 17).
2 Lay out the piston/connecting rod
assemblies and the new ring sets so the ring
sets will be matched with the same piston
and cylinder during the end gap measure-
ment and engine assembly.
3 Insert the top (number one) ring 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 the

21.5 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

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 damage to the
engine. The end gap can be increased by fil-
ing the ring ends very carefuiiy with a fine file.
Mount the file in a vise equipped with soft
jaws, slip the ring over the file with the ends
contacting the file face and slowly move the
ring to remove material from the ends. When
performing this operation, file only from the
outside in (see illustration).
6 Excess end gap isn't critical unless it's
greater than 0.040-inch. Again, double-check
to make sure you have the correct rings for
your engine.
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 cylinders
matched up.
8 Once the ring end gaps have been
checked/corrected, the rings can be installed
on the pistons.
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9 The oil control ring (lowest one on the
piston) is installed first. On most models it's
composed cf three separate components.
Slip the spacer/expander into the groove
(see illustration), if an anti-rotation tang is
used, make sure it's inserted into the drilled
hole in the ring 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.
10 After the three oil ring components have
been installed, check to make sure both the
upper and iower side rails can be turned
smoothly in the ring groove.
11 The number two (middle) ring is installed
next, it's 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 manufacturers
may require different approaches. Do not mix
up the top and middle rings, as they have dif-
ferent 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 is
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.

22 Crankshaft - installation and
main bearing oil clearance check

Refer to illustrations 22.5, 22.6a, 22.6b, 22.11
and 22.15
1 Crankshaft installation is the first step in

21.9a Install the three-piece oil control
ring first, one part at a time, beginning

with the spacer/expander...

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.
4 If they're still in place, remove the origi-
nal bearing inserts from the block and the
main bearing caps. Wipe the bearing sur-
faces of the block and caps with a clean, lint-
free cloth. They must be kept spotlessly
ciean.

Main bearing oil clearance
check
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

21.9b . . . followed by the side rails - DO
NOT use a piston ring installation tool to

install the oil ring rails

installed in the block (see illustration). Lay
the other bearing from each set in the corre-
sponding main bearing cap. Make sure the
tab on the bearing insert fits into the recess in
the block or cap. Caution: The oil holes in the
block must line up with the oil holes in the
bearing inserts. Do not hammer the bearing
into place and don't nick or gouge the bear-
ing faces. No lubrication should be used at
this time.
6 If you're working on a V6 engine, the
flanged thrust bearing must be installed in the
number three cap and saddle (see illustra-
tion). On four-cylinder engines, the thrust
bearing must be installed in the number three
(center) 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-

21.12 Install the compression rings with a ring expander (make
sure the mark is facing up)

22.5 The bearing inserts with the oil groove (arrow) must be
installed in the block
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22.6a If you're working on a V6 engine, be sure the thrust
bearings (arrows) are installed in the number three cap and

saddle (counting from the front of the engine)

22.6b The four-cylinder engine thrust bearings must be installed
with the oil grooves against the crankshaft face

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 crankshaft main
bearing journal, parallel with the journal axis
(see illustration).
12 Clean the faces of the bearings in the
caps and install the caps in their original 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, in three steps, to the
torque figure listed in this Chapter's Specifi-
cations. Don't rotate the crankshaft at any
time during this operation.
14 Remove the bolts 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
the 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 (refer to Section 18).
17 Carefully scrape all traces of the Plasti-
gage material off the main bearing journals
and/or the bearing faces. Use your fingernail
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22.11 Lay the Plastigage strips (arrow) on
the main bearing journals, parallel to the

crankshaft centerline

or the edge of a credit card - don't nick or
scratch the bearing faces.

Final crankshaft installation
18 Carefully lift the crankshaft out of the
engine.
19 Clean the bearing faces in the 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 pointing toward the front of
the engine.
23 Install the bolts.
24 Tighten all except the thrust bearing cap
bolts to the specified torque (work from the

22.15 Compare the width of the crushed
Plastigage to the scale on the envelope to
determine the main bearing oil clearance

(always take the measurement at the
widest point of the Plastigage); be sure to

use the correct scale - inch and metric
ones are included

center out and approach the final torque in
three steps).
25 Tighten the thrust bearing cap bolts to
10-to-12ft-lbs.
26 Tap the ends of the crankshaft forward
and backward with a lead or brass hammer
to line up the main bearing and crankshaft
thrust surfaces.
27 Retighten all main bearing cap bolts to
the torque specified in this Chapter, starting
with the center main and working out toward
the ends.
28 Rotate the crankshaft a number of times
by hand to check for any obvious binding.
29 The final step is to check the crankshaft
endplay with feeler gauges or a dial indicator
as described in Section 13. The endplay
should be correct if the crankshaft thrust
faces aren't worn or damaged and new bear-
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24.3 The tab on each bearing insert must fit into the recess in the
rod or cap and the oil holes must line up (arrows)

24.6 Slip sections of rubber hose over the rod bolts, then
compress the rings with a ring compressor - leave the bottom of

the piston sticking out so it'll slip into the cylinder

ings have been installed.
30 Refer to Section 23 and install the new
rear main oil seal.

23 Crankshaft rear oil seal -
installation

Four-cylinder engines
1 Clean the bore in the block and rear
main bearing cap and the seal contact sur-
face on the crankshaft. Check the crankshaft
surface for scratches and nicks that could
damage the new seal lip and cause oil leaks.
If the crankshaft is damaged, the only alter-
native is a new or different crankshaft.
2 Apply a light coat of engine oil or multi-
purpose grease to the outer edge of the new
seal. Lubricate the seal lip with moly-base
grease.
3 Carefully tap the new seal into place
with a special installation tool, available at
most auto part stores. The open (spring) side
of the seal must face toward the front of the
engine. If the special tool isn't available, care-
fully work the seal lip over the end of the
crankshaft and tap the seal in with a hammer
and punch until it's seated in the bore.

V6 engine
4 A special seal installation tool, available
at most auto part stores, is required to prop-
erly seat the seal in the bore without damag-
ing it (see illustration 19.4 in Part B). Lubri-
cate the seal bore, seal lip and seal surface
on the crankshaft with engine oil. Slide the
seal over the mandril on the tool until the dust
lip on the seal bottoms squarely against the
collar of the tool.
5 Position the dowel pin on the tool in the
dowel pin hole in the crankshaft and secure
the tool to the crankshaft.
6 Turn the T-handle of the tool until the
coilar pushes the seal completely into the
bore. Make sure the seal is installed squarely.

24 Piston/connecting rod assembly
- installation and rod bearing oil
clearance check

Refer to illustrations 24.3, 24.6, 24.9, 24.11,
24.13 and 24.17
1 Before installing the piston/connecting
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.

Connecting rod bearing oil
clearance check
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.
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
fits into the recess in the rod (see illustra-
tion). 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 lubricant. It's
critically important that the mating surfaces of
the bearing and connecting rod are perfectly
clean and oil free when they're assembled.
5 Position the piston ring gaps at 120-
degree intervals around the piston.
6 Slip a section of plastic or rubber hose
over each connecting rod cap belt (see illus-
tration).

24.9 The mark or arrow on each piston
must point towards the front of the engine

7 Lubricate the piston and rings with clean
engine oil and attach a piston ring compres-
sor to the piston. Leave the skirt protruding at
least 1/4-inch to guide the piston into the
cylinder. The rings must be compressed 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 arrow on top of the pis-
ton facing the front of the engine (see illus-
tration), gently insert the piston/connecting
rod assembly into the number one cylinder
bore and rest 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
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24.11 Drive the piston gently into the cylinder bore with the end
of a wooden or plastic hammer handle

24.13 Lay the Plastigage strips on each rod bearing journal,
parallel to the crankshaft centerline

pressure on the ring compressor. Work
slowly, and if any resistance is felt as the pis-
ton enters the cylinder, stop immediately.
Find out what's hanging up and fix it before
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 iay 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
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 different ones will be required). Before
deciding different inserts are needed, make
sure no dirt or oil was between the bearing
inserts and the connecting rod or cap when

the clearance was measured. Also, recheck
the journai diameter. If the Plastigage was
wider at one end than the other, the journal
may be tapered (refer to Section 18).

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 bolts, install the rod cap and
tighten the nuts to the torque specified in this
Chapter. Again, work up to the torque in
three steps.
22 Repeat the entire procedure for the
remaining pistons/connecting rods.
23 The important points to remember are:

a) Keep the back sides of the bearing
inserts and the insides of the connecting
rods and caps perfectly clean when
assembling them.

b) Make sure you have the correct
piston/rod assembly for each cylinder.

c) The arrow or mark on the piston must
face the front (timing chain/belt end) 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

2C

24.17 Measure the width of the crushed
Plastigage to determine the rod bearing
oil clearance (be sure to use the correct

scale - inch and metric ones are included)

hand to check for any obvious binding.
25 As a final step, the connecting rod end-
play must be checked. Refer to Section 13
for this procedure.
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. !f 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 resizing.

25 Initial start-up and break-in after
overhaul

1 Once the engine has been installed in
the vehicle, double-check the engine oil and
coolant levels.
2 With the spark plugs out of the engine
and the ignition system disabled (see Sec-
tion 2), crank the engine until oil pressure reg-
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isters on the gauge.
3 Install the spark plugs, hook up the plug
wires and restore the ignition system func-
tions (Section 2).
4 Start the engine. It may take a few
moments for the gasoline to reach the carbu-
retor or injectors, but the engine should start
without a great deal of effort.
5 After the engine starts, it should be
allowed to warm up to normal operating tem-
perature. While the engine is warming up,
make a thorough check for oil and coolant

leaks.
5 Shut the engine off and recheck the
engine oil and coolant levels.
7 Drive the vehicle to an area with mini-
mum traffic, accelerate at full throttle 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
constant check on the oil levei. It's nc
unusual for an engine to use oil during th
break-in period.
9 At approximately 500 to 600 miles
change the oil and filter.
10 For the next few hundred miles, driv
the vehicle normally. Don't pamper it c
abuse it.
11 After 2000 miles, change the oil and fi!
ter again and consider the engine fully broke
in.
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Cooling, heating and air conditioning systems
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Section
Air conditioning compressor - removal and installation 16
Air conditioning condenser - removal and installation 17
Air conditioning receiver/drier - removal and installation 15
Air conditioning system - check and maintenance 14
Air conditioning system - general information 13
Antifreeze - general information 2
Blower unit - removal and installation 11
Coolant level check See Chapter 1
Coolant reservoir - removal and installation 6
Coolant temperature sending unit - check and replacement 9
Cooling system check See Chapter 1
Cooling system - general information 2
Cooling system servicing (draining, flushing

and refilling) See Chapter 1

Section
Drivebelt check, adjustment and replacement See Chapter 1
Engine cooling fan and clutch - check, removal

and installation 5
Heater/air conditioner control assembly - removal,

installation and adjustment 18
Heater core - removal and installation 12
Heating system - general information 10
Radiator - removal and installation 4
Thermostat - removal and installation 3
Underhood hose check and replacement See Chapter 1
Water pump - check 7
Water pump - removal and installation 8

Specifications

General
Coolant capacity See Chapter 1
Thermostat opening temperature 180-degrees F

Torque specifications Ft-ibs
Thermostat housing cover bolts 12 to 15
Water pump mounting bolts

Four-cylinder engine
G180ZandG200Z 13.7
4ZD1 and 4ZE1 18.0

V6 engine
Small bolts 7
Large bolts 18
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1 Cooling system - general
information

Refer to illustration 1.2
The components of the cooiing system

are the radiator, upper and lower radiator
hoses, water pump, thermostat, radiator cap
(with pressure relief valve) and heater hoses.

The principle of the system is that
coolant in the bottom of the radiator circu-
lates up through the lower radiator hose to
the water pump, where the pump impeller
pushes it around the block and heads
through the various cast-in passages to cool
the cylinder bores, combustion surfaces and
valve seats (see illustration). When sufficient
heat has been absorbed by the coolant, and
the engine has reached operating tempera-
ture, the coolant moves from the cylinder
head past the now open thermostat into the
top radiator hose and into the radiator header
tank. The coolant then travels down the radi-
ator tubes where it is rapidly cooled by the
natural flow of air as the vehicle moves down
the road. A multi-blade fan, mounted on the
water pump pulley, assists this cooling
action. The coolant now reaches the bottom
of the radiator and the cycie is repeated.

When the engine is cold, the thermostat
remains closed until the coolant reaches a
predetermined temperature (see the Specifi-
cations). This assists rapid warm-up.

The system is pressurized by a spring-
ioaded radiator filler cap, which prevents pre-
mature boiling by increasing the boiling point
of the coolant. If the coolant temperature
goes above this increased boiling point, the
extra pressure in the system forces the radia-
tor cap internal spring loaded valve off its
seat and exposes the overflow hose, down
which displaced coolant escapes into the
coolant recovery reservoir.

The coolant recovery system consists of
a plastic reservoir into which the overflow
coolant from the radiator flows when the
engine is hot. When the engine cools, coolant
is drawn back into the radiator from the
reservoir and maintains the system at full
capacity.

Aside from cooling the engine during
operation, the cooling system also provides
the heat for the vehicle's interior heater and
heats the intake manifold. On vehicles
equipped with an automatic transmission, the
transmission fluid is cooled by a cooser
attached to the base of the radiator.

On vehicles equipped with an air condi-
tioning system, a condenser is placed ahead
of the radiator.

The radiator cooling fan has either four
or seven fan blades. Seven-blade fans nor-
mally have a thermostatically controlled fan
clutch and are installed on vehicles with air
conditioning to prevent engine overheating at
idle as well as to minimize loss of engine
power at high speeds.

Warning: The radiator cap should not
be removed white the engine is hot. The

proper way to remove the cap is to wrap a
thick cloth around it, rotate the cap slowly
counterclockwise to the detent and allow any
residual pressure to escape. Do not press the
cap down until all hissing has stopped, then
push down and twist it off.

2 Antifreeze - general information

Warning: Don't allow antifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open container or in a puddle on
the driveway or garage floor. Children and
animals are attracted by its sweet smell.
Antifreeze is toxic, so use common sense
when disposing of it. Some communities
maintain toxic material disposal sites and/or
offer regular pick-up of hazardous materials.
Antifreeze is also combustible, so don't store
or use it near open flames.

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 rust 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 - removal and
installation

Refer to illustrations 3.5a and 3.5b
1 The thermostat is a restriction valve
which is actuated by a heat sensitive ele-
ment. It's mounted inside a housing on the
engine and is designed to open and close at
predetermined temperatures to allow coolant
to warm up or cool the engine.

Removal
2 Drain the cooling system (see Chap-
ter 1). If the coolant is in good condition (see
Chapter 1), save it and reuse it.
3 Follow the upper radiator hose to the
engine to locate the thermostat housing
cover. Disconnect the upper radiator hose
from the cover. On carburetor-equipped
models, you'll probably need to remove the
air cleaner assembly first (see Chapter 4).
4 Remove the bolts that retain the thermo-
stat housing cover.
5 Lift off the cover along with the gasket
and thermostat. Note how the thermostat is
positioned in the recess - it must be installed
the same way (see illustrations). If the cover
is stuck, tap it with a soft-face hammer to jar
it loose.

Installation
6 Before installation, use a gasket scraper
or putty knife to carefully remove all traces of
the old gasket. Stuff a rag into the thermostat
housing to prevent gasket material from
falling into the engine.
7 Clean the sealing surfaces with lacquer
thinner or acetone.
8 Place the thermostat in position in the
housing. Make sure the air bieeder or jiggle
valve is on top.
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3.5a Correct installed position of the
thermostat (4ZE1/4ZD1 four-cylinder

engines shown - removed from the engine
for clarity)

9 Apply a thin, uniform layer of RTV
sealant to both sides of the gasket, then
position it on the cover.
10 Install the cover and bolts. Tighten the
bolts to the torque listed in this Chapter's
Specifications.
11 Reinstall the upper radiator hose.
12 Refill the radiator with the proper mix-
ture of antifreeze and water. Refer to Chapter
1 if necessary.
13 With the radiator cap removed, start the
engine and run it until the upper radiator hose
becomes hot. At this point, the thermostat
will be in the open position. Check the
coolant level and add as necessary.
14 Reinstall the radiator cap.

4 Radiator - removal and
installation

Refer to illustrations 4.4a and 4.4b
1 With the engine cold, remove the bat-
tery. Always disconnect the negative cable
first, followed by the positive cable.
2 Remove the lower splash pan.
3 Open the drain valve on the underside of

the radiator and drain the coolant into a con-
tainer (see Chapter 1). If the coolant is in
good condition, it can be reused.
4 Disconnect the upper and lower radiator
hoses from the radiator (see illustrations). If
they're stuck, grasp each hose near the end
with a pair of Channelock pliers and twist it to
break the seal, then pull it off - be careful not
to distort the radiator fittings! If the hoses are
old and deteriorated, cut them off and install
new ones.
5 Disconnect the resepyoir hose from the
radiator filler neck.
6 Remove the screws that attach the
shroud to the radiator and slide the shroud
toward the engine.
7 If the vehicle is equipped with an auto-
matic transmission, disconnect the cooler
hoses from the radiator. Place a drip pan
under the hoses to catch any fluid that may
spill.
8 Remove the bolts that attach the radia-
tor to the body.
9 Lift out the radiator - be careful not to
spill coolant on the vehicle or scratch the
paint. Also be careful not to damage the radi-
ator's cooling fins on the fan or fan shroud.
10 With the radiator removed, it can be
inspected for leaks or damage. If in need of

repairs, have a professional radiator shop or
dealer perform the work as special tech-
niques are required.
11 Bugs and dirt can be cleaned from the
radiator with compressed air and a soft
brush. Don't bend the cooling fins as this is
done.
12 Installation is the reverse of the removal
procedure.
13 After installation, fill the cooling system
with the proper mixture of antifreeze and
water. Refer to Chapter 1 if necessary.
14 Start the engine and check for leaks.
Allow the engine to reach normal operating
temperature, indicated by the upper radiator
hose becoming hot. Recheck the coolant
level and add more if required.
15 On automatic transmission equipped
models, check and add fluid as needed.

5 Engine cooling fan and clutch -
check, removal and installation

Refer to illustration 5.7

Fan clutch check
1 Rock the fan back and forth to check for

4.4a Remove the upper . 4.4b . . . and lower radiator hose clamps (arrow)



3-4 Chapter 3 Cooling, heating and air conditioning systems

5.7 If the fan clutch or fan must be replaced, remove the four nuts
(arrows) and separate the two components

(four-cylinder engine shown)
6.2 Coolant reservoir mounting bracket (arrow)

excessive bearing piay.
2 With the engine cold, turn the fan blades
by hand. The fan should turn freely.
3 Visually inspect for substantial fluid
leakage from the clutch assembly. If prob-
lems are noted, replace the clutch assembly.
4 With the engine completely warmed up,
turn the fan by hand. Some drag should be
evident. If the fan turns easily, replace the fan
clutch.

Removal and installation
5 Unbolt the radiator shroud (see the pre-
vious Section) and push it back over the fan.
6 On models without a fan clutch, remove
the four bolts at the front of the fan and sepa-
rate the fan from the water pump.
7 Models equipped with a fan clutch have
four nuts securing the fan and clutch assem-
bly to the water pump. Remove these nuts
and pull the assembly off the water pump.
After the assembly is removed, the fan and
clutch assembly can be separated by remov-
ing the nuts (see illustration).
8 Installation is the reverse of removal.

6 Coolant reservoir - removal and
installation

Refer to illustration 6.2
1 Disconnect the reservoir hose at the
radiator neck.
2 Lift the reservoir up. The reservoir is
held by a grooved bracket (see illustration).
3 Remove the reservoir from the engine
compartment.
4 Drain the coolant into a container. If the
reservoir is being replaced, disconnect the
hose from the top.
5 Installation is the reverse of the removal
procedure.
6 Refiil the reservoir with the proper mix-
ture of antifreeze and water. Refer to Chapter
1 if necessary.

8.9a Remove the five
bolts (arrows) retaining
the water pump to the

engine block (4ZE1
engine shown)

7 Water pump - check

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 is installed on
the engine. If the pump is suspect, it should
be replaced with a new or rebuilt unit.
3 With the engine running and warmed to
normal operating temperature, squeeze the
upper radiator hose. If the water pump is
working properly, a pressure surge should be
felt as the hose is released.
4 Water pumps are equipped with weep
or vent holes. If a failure occurs in the pump
seal, coolant will leak from this hole. In most
cases it will be necessary to use a flashlight
to find the hole on the water pump by looking
through the space just below the pump to
see evidence of leakage.
5 If the water pump shaft bearings fail
there may be a squealing sound at the front
of the engine while it is running. Shaft wear
can be felt if the water pump pulley is rocked
up and down. Do not mistake drivebelt slip-
page, which also causes a squealing sound,
for water pump failure.

8 Water pump - removal and
installation

Refer to illustrations 8.9a and 8.9b
1 Disconnect the negative cable at the
battery.
2 Jack up the vehicle and support ii
securely on jackstands.
3 Drain the cooling system (Chapter 1).
4 Refer to Sections 4 and 5 to remove the
fan and shroud.
5 Refer to Chapter 1 and remove the
drivebelts. Note: The V6 engine is equipped
with a serpentine belt system.
6 Remove the water pump pulley.
7 On timing belt engines, remove the
upper and lower timing belt covers (refer to
Chapter 2A). On V6 engines, remove the
power steering pump and air conditioning
compressor and their brackets, if necessary
(see Section 16 and Chapter 10).
8 On timing belt engines, loosen the tim-
ing belt tensioner and move it out of the way
of the water pump bolts. Be careful not to
disturb the timing belt or sprockets or the
valve timing could be altered (see Chap-
ter 2A).
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8.9b Y6 engine water
pump and related

components -
exploded view

1 Water pump
2 Timing chain

cover

9 Remove the water pump mounting boits
(see illustrations).
10 Remove the water pump from the
engine block and scrape ail gasket and
sealant material from the mounting surfaces.
11 Upon installation, apply gasket sealant
to both sides of the new gasket and install it
and the water pump on the engine block.
12 Tighten all the water pump bolts a little
at a time, to the torque listed in this Chapter's
specifications.
13 The remainder of installation is the
reverse of the removal procedure.
14 Adjust the drivebelt to the proper ten-
sion. Refer to Chapter 1 if necessary.
15 Fill the cooling system with the proper
mixture of antifreeze and water, again refer-
ring to Chapter 1 if necessary. Then start the
engine and allow it to idle until it reaches nor-
mal operating temperature. This is indicated
by the upper radiator hose becoming hot.
Check around the water pump and radiator
for any leaks.
16 Recheck the coolant level and add more
if necessary.

9 Coolant temperature sending
unit - check and replacement

Refer to illustration 9.2

Check
1 The coolant temperature sending unit
provides a variable electrical ground for the
coolant temperature gauge.
2 The coolant temperature sending unit is
located on the intake manifold (see illustra-
tion).
3 If the gauge does not register, check the
electrical fuses. Then unplug the wiring con-
nector from the coolant temperature sending
unit and connect a jumper wire between it
and a clean electrical ground. Turn the igni-
tion on briefly and the gauge should go to full
scale (Hot).
4 If the gauge went to Hot, the sending
unit is defective; replace it.
5 If the gauge did not move, the gauge or
connecting circuitry is probably faulty.

Replacement
6 Allow the engine to cool completely.
7 Drain the coolant (Chapter 1).
8 Unplug the wiring connector from the
sending unit.
9 Using an appropriate size deep socket
or wrench, unscrew the sending unit from the
intake manifold.
10 Install the new unit and tighten it
securely.

10 Heating system - general
information

Refer to illustration 10.1
The main components of the heating

system include the heater unit (which con-
tains the heater core and cable-operated
valves) the blower motor, the control assem-
bly (mounted in the dash) and the air ducts

9.2 Coolant temperature sending unit
location - 4ZE1 engine

which deliver the air to the various outlet
locations (see illustration).

Either outside air or interior (recirculated)
air (depending on the settings) is drawn into
the system through the blower unit. From
there the blower motor forces the air into the
heater unit.

The lever settings on the control assem-
bly operate the valves in the heater unit,
which determines the mix of heated and out-
side air by regulating how much air is passed
through the heater core. The hotter the set-
ting the more air is passed through the core.

The air ducts carry the heated air from
the heater unit to the desired location. Again,
valves within the duct system regulate where
in the vehicle the air will be delivered.

The heater core is heated by engine
coolant passing through it. The heater hoses
carry the coolant from the engine to the
heater core and then back again.
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11.3 Blower assembly and related
components - exploded view

11.4 Remove the mounting bolts and
carefully lower the blower motor and

cover from the blower unit

12.3 Remove the clamps that retain the
heater hoses (arrows)

12.4 Remove the radio retaining screws (1988 Trooper shown) 12.8 Four screws like this (arrow) secure the heater unit

11 Blower unit - removal and
installation

Refer to illustrations 11.3 and 11.4
1 Disconnect the negative battery cable
from the battery.
2 Disconnect the electrical connector at
the blower motor.
3 Remove the bolts that retain the motor
cover and motor to the biower unit assembly
(see illustration).
4 Carefully lower the motor and motor
cover from the unit (see illustration).
5 Remove the outlet duct from the side of
the blower unit.
6 Remove the blower unit mounting
screws and lower the unit out.
7 Installation is the reverse of the removal
procedure.

12 Heater core - removal and
installation

Refer to illustrations 12.3, 12.4 and 12.8
1 Drain the cooiant into a clean container

(see Chapter 1).
2 Disconnect the negative battery cable.
3 Disconnect the heater hoses at the fire-
wall (see illustration).
4 Working in the interior, remove the
radio, if equipped (see illustration).
5 Disconnect the control cables from the
heater unit assembly.
6 Remove the air flow ducts from the
sides of the heater unit assembly.
7 Remove any electrical connectors and
vacuum lines.
8 Remove the four heater unit assembly
mounting screws and pull the unit out (see
illustration).
9 Once removed, the heater core can be
detached from the heater unit assembly (see
illustration 10.1).
10 If the heater unit assembly must be dis-
assembled in order to reach the heater core,
disconnect the rod from the swivel joint and
the cold position lever control. Remove the
screws that retain the heater core cover and
remove the heater core. Note: During
reassembly, the control rods must be
adjusted (see Section 18).
11 Installation is the reverse of removal.

13 Air conditioning system - general
information

Refer to illustration 13.3
Warning: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged by a ser/ice
station or automotive air conditioning shop.

The air conditioning system used in
these vehicles maintains proper temperature
by cycling the compressor on and off accord-
ing to the pressure within the system, and by
maintaining a mix of cooled, outside and
heated air, using the same blower, heater
core and outlet duct system that the heating
system uses.

A fast idle control device regulates the
engine idle speed when the air conditioner is
operating.

The main components of the system
include a belt-driven compressor, a con-
denser (mounted in front of the radiator), a
receiver/drier and an evaporator (see illus-
tration).

The system operates by air (outside or
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13.3 Air conditioning system on a pick-up (the evaporator is inside
the air conditioning unit)

recirculated) entering the evaporator core by
the action of the blower, where it receives
cooling. When the air leaves the evaporator, it
enters the heater/air conditioner duct assem-
bly and by means of a manually controlled
deflector, it either passes through or
bypasses the heater core in the correct pro-
portions to provide the desired vehicle tem-
perature.

Distribution of this air into the vehicle is
then regulated by a manually operated
deflector, and is directed either to the floor
vents, dash vents or defroster vents accord-
ing to settings.

14 Air conditioning system - check
and maintenance

Refer to illustration 14.3
1 The following maintenance steps should
be performed on a regular basis to ensure
that the air conditioner continues to operate
at peak efficiency.

a) Check the tension of the A/C compres-
sor drivebelt and adjust it if necessary
(refer to Chapter I).

b) Visually inspect the condition of the
hoses, looking for any cracks, hardening
and other deterioration. Note: Don't
remove any hoses until the system has
been discharged.

c) Make sure the fins of the condenser
aren't covered with foreign material,
such as leaves or bugs. A soft brush and
compressed air can be used to remove
them.

d) Be sure the evaporator drain is open by
slipping a wire into the drain tube occa-
sionally.

2 The A/C compressor should be run
about 10 minutes at least once every month.
This is especially important to remember dur-
ing the winter months because long-term
non-use can cause hardening of the seals.
3 Due to the complexity of the air condi-
tioning system and the special equipment
required to effectively work on it, accurate
troubleshooting is beyond the scope of the
home mechanic and should be left to a pro-
fessional. If the system should lose its cool-
ing action, some causes can be diagnosed
by the home mechanic. Look for other symp-
toms of trouble such as those in the following
list. In all cases, it's a good idea to have the
system serviced by a professional.

a) If bubbles appear in the sight glass
(located on top of the receiver/drier (see
illustration), this is an indication of
either a small refrigerant leak or air in the
refrigerant If air is in the refrigerant, the
receiver/drier is suspect and should be
replaced.

b) If the sight glass takes on a mist-1 ike
appearance or shows many bubbles,
this indicates a large refrigerant leak. In
such a case, do not operate the com-
pressor at all until the fault has been cor-
rected.

c) Sweating or frosting of the expansion
valve inlet indicates that the expansion
valve is clogged or defective. It should
be cleaned or replaced as necessary.

d) Sweating or frosting of the suction line

14.3 Top view of the receiver/drier
showing the sight glass (arrow)

(which runs between the suction throttle
valve and the compressor) indicates that
the expansion valve is stuck open or
defective. It should be corrected or
replaced as necessary.

e) Frosting on the evaporator indicates a
defective suction throttle valve, requiring
replacement of the valve.

f) Frosting of the high pressure liquid line
(which runs between the condenser,
receiver/drier and expansion valve) indi-
cates that either the drier or the high
pressure line is restricted. The line will
have to be cleared or the receiver/drier
replaced.

g) The combination of bubbles in the sight
glass, a very hot suction line and, possi-
bly, overheating of the engine is an indi-
cation that either the condenser is not
operating properly or the refrigerant is
overcharged. Check the tension of the
drivebelt and adjust if necessary (Chap-
ter 1). Check for foreign matter covering
the fins of the condenser and clean if
necessary. Also check for proper opera-
tion of the cooling system. If no fault can
be found in these checks, the condenser
may have to be replaced.

15 Air conditioning receiver/drier -
removal and installation

Refer to illustration 15.4
Warning: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged by a service
station or automotive air conditioning shop.
1 Disconnect the negative battery cable
from the battery.
2 If equipped, unplug the wires from the
pressure switch.
3 Disconnect the refrigerant lines from the
receiver/drier. Use a backup wrench to keep
from twisting the line.
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15.4 Open the mounting bracket slightly before removing the
receiver/drier 16.5 Loosen the large nut (1) on the idler pulley, then loosen the

adjusting bolt (2) to relieve the tension on the belt

4 Unboit the receiver/drier bracket and lift
the receiver/drier out {see illustration)
5 Installation is the reverse of the removal
procedure. When reconnecting the hoses be
sure that new O-rings are used and that they
are installed properly.
6 Take the vehicle to a dealer service
department or automotive air conditioning
shop to have the system evacuated and
recharged.

16 Air conditioning compressor -
removal and installation

Refer to illustrations 16.5, 16.7 and 16.9
Warning: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged by a service
station or automotive air conditioning shop.
1 Operate the compressor, if possible, for
about ten minutes at idle speed.
2 The air conditioning controls should be
set at maximum cooling and on the high
blower speed, with all windows open. This

will return the oil within the system to the
compressor.
3 Have the system discharged by a dealer
service department or automotive air condi-
tioning shop.
4 Disconnect the negative battery cable
from the battery.
5 Loosen the bolt at the center of the
compressor idler pulley and turn the adjust-
ing bolt to loosen the A/C compressor drive-
belt (see illustration).
6 Remove the drivebelt from the compres-
sor.
7 Disconnect the refrigerant lines at the
compressor (see illustration).
8 Disconnect all wires attached to the
compressor.
9 Remove the bolts that retain the com-
pressor to the bracket and detach the com-
pressor (see illustration).
10 Remove the compressor from the
engine compartment. Note: The compressor
should not be left on its side or upside-down
for more than ten minutes at a time, as com-
pressor oil could enter the low pressure
chambers and cause internal damage. If this

should happen, the oil can be expelled fron
the chambers by positioning the compressc
right-side up and hand cranking it severe
times.
11 Installation is the reverse of the remove
procedure. When reconnecting the lines t
the compressor, be sure to use new O-ring
at each connection.
12 Once the compressor and all A/C line
have been securely connected, the vehicl'
must once again be taken to a dealer servic
department or an air conditioning shop ti
have the system evacuated and charged.

17 Air conditioning condenser -
removal and installation

Refer to illustration 17.4
Warning: The air conditioning system /.
under hign pressure. Do not loosen any host
fittings or remove any components until afte
the system has been discharged by a servia
station or an automotive air conditionim
shop.

16.7 Remove the center bolt to release the lines from the air
conditioning compressor (arrow)

16.9 Typical air conditioning compressor mounting details
(G180Z and G200Z four-cylinder engines shown)
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17.4 Typical condenser mounting details 18.2 Exploded view showing the heater control assembly

1 Remove the grille as described in Chap-
ter 11 and the optional grille guard if so
equipped.
2 Remove the radiator as described in
Section 4.
3 Remove the left headlight assembly.
4 Disconnect all tubes and rubber A/C
hoses leading from the condenser (see illus-
tration).
5 Remove the bolts that hold the con-
denser to the body and iift out the condenser.
6 If the condenser fins or air passages are
clogged with foreign material, such as dirt,
insects or leaves, use compressed air and a
soft brush to clean the condenser. If the con-
denser is in need of other repairs, have a
dealer service department or professional
radiator shop perform the work.
7 Installation is the reverse of the removal

procedure. When reconnecting the hoses be
sure that new O-rings are used and that they
are installed correctly.
8 Once all A/C lines have been securely
connected, the vehicle must once again be
taken to a dealer service department or an air
conditioning shop to have the system evacu-
ated and recharged.

18 Heater/air conditioner control
assembly - removal, installation
and adjustment

Removal and installation
Refer to illustrations 18.2, 18.4 and 18.5
1 Disconnect the negative battery cable.

2 Disconnect the control cables from the
heater unit and the blower unit (see illustra-
tion).
3 Unscrew the cigarette lighter socket
from the control assembly and disconnect
the electrical connector behind the assembly.
4 Detach the knobs from the control
levers (see illustration) and remove the con-
trol unit panel.
5 Remove the heater/A/C control unit
mounting screws (see illustration). Lower
the unit from the dash and unplug any wiring
harnesses leading to the unit.
6 The fan switch can be tested by per-
forming a continuity test, referring to Chap-
ter 12, if necessary. For replacement, it can
be detached from the rest of the control unit.
7 Installation is the reverse of the removal
procedure. Note: Prior to reconnecting the

18.4 Remove the knobs from the control levers by
pulling them off

18.5 Remove the control unit mounting screws (arrows)
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18.8 Mode selector lever positions 18.9 Temperature lever positions

control cables to the heater and blower units,
they must be adjusted as follows:

Adjustment
Refer to illustrations 18.8, 18.9 and 18.10
8 Connect the mode selector cable to the

mode selector lever with the mode lever on
the control assembly set in the Off position.
Secure the outer tube with a cable clip (see
illustration).
9 Connect the temperature control cable
to the temperature lever with the temperature

18.10 Air mix door and water valve lever
adjustment details

lever on the control assembly set in the Hoi
position. Secure the outer tube with a cable
clip (see illustration).
10 Set the air mix door lever in the Cole
position by turning it counterclockwise. Sei
the water valve lever to the Cold position b)
turning it clockwise. Secure the link rod to the
swivel joint with a screw (see illustration).
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Specifications

Fuel Pressure
I-TEC fuel injection

With vacuum hose removed from pressure regulator 42 psi
With vacuum hose attached to pressure regulator 35 PSI

TBI injection 9 to 13 psi

Torque specifications Ft-ibs
Fuel pump mounting nuts (mechanical pump) 20
Carburetor mounting nuts 18
Throttle body mounting nuts 18
Common chamber mounting nuts 18
Front exhaust pipe-to-exhaust manifold bolts 16

General information

Fuel system
Carburetor equipped vehicles

Carburetor equipped versions of this
vehicle use a fuel system of conventional
design. Fuel is pumped from the fuel tank,
through the fuel lines and fuel filter into the
carburetor, where it's mixed with air for com-
bustion. The fuel system, as well as the
exhaust system, is interrelated with various

emissions control systems covered in Chap-
ter 6. Thus, some elements that relate directly
to the fuel system and carburetor functions
are covered in that Chapter.

All carburetors are down-draft, two-bar-
rei types. Specific information on the carbu-
retor can be found in Section 9.

Two types of fuel pumps are used. A
conventional diaphragm-type mechanical
pump is attached to the side of the cylinder
head on earlier models. The operating arm of
the pump extends into the cylinder head
where it is actuated by an eccentric cam

mounted on the front of the camshaft. This
eccentric cam, when rotating, moves the
operating arm up and down, providing the
pump action.

An electric pump is used on later mod-
els. It is mounted inside the fuei tank on most
vehicles.

Besides the fuel feed line leading to the
fuel filter and pump, tne tank also has an
emission vent hose leading to the charcoal
canister, an air ventilation line that connects
back into the fuel filler hose and a fuel return
hose to route excess fuel back to the tank.
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1.8 Multi-port (I-TEC) fuel injection system component locations

1 Crank angle sensor (built into
distributor)

2 Ignition coil
3 Air flow sensor

4 Oxygen sensor (on exhaust manifold)
5 Throttle body
6 Common chamber
7 Fuel pressure regulator

8 Canister purge valve
9 Throttle valve switch

10 Power switch

Throttle Body Injection (TBI)
equipped vehicles

The throttle body system utilizes one
injector, centrally mounted in a carburetor-
like housing. The injector is an electric
solenoid which controls fuel flow into the
throttle body airstream. Fuel is delivered to
the injector at a constant pressure level. To
maintain the fuel pressure at a constant level,
excess fuel is returned to the fuel tank.

A signal from the ECM opens the
solenoid, allowing fuel to spray through the
injector into the throttle body airstream. The
amount of time the injector is held open by
the ECM determines the fuel/air mixture ratio.

Multi-port fuel injection (I-TEC)
equipped vehicles
Refer to illustration 1.8

The muiti-port fuel injection (I-TEC) sys-
tem utilizes one injector per intake port (see

illustration). The throttle body serves only to
control the amount of air passing into the
system. Because each cylinder is equipped
with an injector mounted immediately adja-
cent to the intake valve, much better control
of the fuel/air mixture ratio is possible.

Fuel is circulated from the fuel tank to
the fuel injection system, and back to the fuel
tank, through a pair of metal lines running
along the underside of the vehicle. An electric
fuel pump is attached to the fuel sending unit
inside the fuel tank. To reduce the likelihood
of vapor lock, a vapor return system routes all
vapors and hot fuel back to the fuel tank
through a separate return line.

Exhaust system
The exhaust system, which is similar for

both four-cylinder and V6 powered vehicles,
includes an exhaust manifold fitted with an
exhaust oxygen sensor, a catalytic converter,
an exhaust pipe, and a muffler.

2 Fuel pressure relief procedure
(fuel injected vehicles)

1 Before servicing any component on a
fuel injected vehicle, it is necessary to relieve
the fuel pressure to minimize the risk of fire or
personal injury. Remove the fuel filter cap to
relieve the vapor pressure in the fuel tank.

Multi-port fuel injection (ITEC)
equipped vehicles
Refer to illustration 2.3
2 Locate the fuse and relay panel under
the hood of the vehicle (see Chapter 12).
3 Locate the fuel pump relay on the panel.
Most vehicles are equipped with a pane!
cover that is marked on top with the desig-
nated relay location (see illustration).
4 With the ignition turned to Off, remove
the fuel pump relay.
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2.3 The fuel pump relay location is printed on the
fuse panel cover

3.8 Disconnect the outlet hose from the fuel pressure
regulator (arrow)

5 Start the engine. It will run until the fuel
supply remaining in the fuel lines is depleted.
6 After the engine stops, engage the
starter again for another three seconds to
assure that any remaining pressure is dissi-
pated.
7 Turn the ignition off. The fuel pressure is
now relieved.

Throttle Body Injection (TBI)
equipped vehicles
8 These vehicles have a constant-bleed
feature which relieves pressure when the
ignition key is turned to OFF. No special relief
procedure is required. Disconnect the nega-
tive battery cable and re-connect it after
repairs are complete.

3 Fuel pressure testing

Warning: Gasoline is extremely flammable,
sc take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present. If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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.

Carbureted vehicles
(mechanical pump)
1 Check that there is adequate fuel in the
fuel tank.
2 With the engine running, examine all fuel
lines between the fuel tank and fuel pump for
leaks, loose connections, kinks or flattening
in the rubber hoses. Do this quickly, before
the engine gets hot. Air ieaks upstream of the
fuel pump can seriously affect the pump's
output.
3 Check the pump diaphragm flange for
leaks.

4 Disconnect the fuel line at the carbure-
tor. Disconnect the ignition coil wire from the
coil and ground it on the engine block (use a
jumper wire to prevent sparks) so the engine
can be cranked without it firing. Place a clean
container such as a coffee can at the end of
the detached fuel line and crank the engine
for several seconds. There should be a strong
spurt of gasoline from the line on every sec-
ond revolution.
5 If little or no gasoline emerges from the
line during engine cranking, then either the
line is clogged or the fuel pump is not work-
ing properly. Disconnect the fuel line from the
pump and blow air through it to be sure the
line is clear. If the line is clear then the pump
is suspect and needs to be replaced with a
new one.
6 If the fuel pump flow capacity is ade-
quate, check the fuel pressure by attaching a
fuel gauge to the same fuel line and cranking
the engine. The fuel pressure should be
approximately 3.5 psi.

I-TEC equipped vehicles
(electric pump)
Refer to illustrations 3.8 and 3.9
7 Relieve the fuel pressure (see Section 2).
8 Disconnect the fuel outlet hose from the
fuel pressure regulator (see illustration).
9 Connect a fuel pressure gauge to the
outlet hose (see illustration).
10 Start the engine. Detach the vacuum
hose from the pressure regulator. With the
engine idling, measure the fuel pressure. It
should as listed in this Chapter's Specifica-
tions.
11 If the fuel pressure is not within specifi-
cations, check the following:

a) If the pressure is higher than specified,
check for a faulty regulator or a pinched
or clogged fuel return hose or pipe.

b) If the pressure is lower than specified:
1) Inspect the fuel filter - make sure it's

not clogged (see Chapter 1).
2) Look for a pinched or clogged fuel

hose between the fuel tank and fuel
pump.

3.9 Connect a fuel pressure gauge to the
outlet hose - make sure all connections

are tight to avoid fuel leaks

3) Look for leaks in the fuel line.
4) If there are no problems with the

above components, the fuel pump is
not delivering sufficient pressure or
the pressure regulator is malfunc-
tioning.

12 Reconnect the vacuum hose to the
pressure regulator. Start the engine and mea-
sure the fuel pressure at idle. The pressure
should drop to the value listed in this Chap-
ter's Specifications. If the pressure does not
drop, check that the vacuum hose is not
pinched, deteriorated, collapsed or otherwise
damaged. If the vacuum hose is okay, the
pressure regulator is probably faulty.

4 Fuel lines and fittings -
inspection and replacement

Warning: On fuel injected vehicles, the fuel
system pressure must be relieved before dis-
connecting fuel lines and fittings (see Section
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
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5.4 Disconnect the fuel tank electrical connector 5.5 Remove the hose clamps, then carefully twist the hoses to
free them from the fittings (arrows)

flames or bare light bulbs near the work area,
and don't work in a garage where a natural
gas-type appliance (such as a water heater or
clothes dryer) with a pilot light is present. If
you spill any fuel on your skin, rinse it off
immediately with soap and water. When you
perform any kind of work on the fuel system,
wear safety glasses and have a Class B type
fire extinguisher on hand.

Inspection
1 Once in a while, you will have to raise
the vehicle to service or replace some com-
ponent (an exhaust pipe hanger, for exam-
ple). Whenever you work under the vehicle,
always inspect the fuel lines and fittings for
possible damage or deterioration.
2 Check all hoses and pipes for cracks,
kinks, deformation or obstructions.
3 Make sure all hose and pipe clips attach
their associated hoses or pipes securely to
the underside of the vehicle.
4 Verify all hose clamps attaching rubber
hoses to metal fuel lines or pipes are snug
enough to assure a tight fit between the
hoses and pipes.

Replacement
5 If you must replace any damaged sec-
tions, use original equipment replacement
hoses or pipes constructed from exactly the
same material as the section you are replac-
ing. Do not install substitutes constructed
from inferior or inappropriate material or you
could cause a fuel leak or a fire.
6 Always, before detaching or disassem-
bling any part of the fuel line system, note the
routing of all hoses and pipes and the orien-
tation of all clamps and clips to assure that
replacement sections are installed in exactly
the same manner.
7 Before detaching any part of the fuel
system, be sure to relieve the fuel tank pres-
sure by removing the fuel filler cap. On fuel
injected vehicles, also relieve the fuel system
pressure (see Section 2).

8 While you're under the vehicle, it's a
good idea to check the following related
components:

a) Check the condition of the fuel filter -
make sure that it's not clogged or dam-
aged (see Chapter 1).

b) Inspect the evaporative emission control
system. Verify that all hoses are attached
and in good condition (see Chapter 6).

5 Fuel tank - removal and
installation

Refer to illustrations 5.4, 5.5 and 5.7
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 buibs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present, if you spill any fuel on your skin, rinse
it off immediately with soap and water. When
you perform any kind of work on the fuel tank,
wear safety glasses and have a Class B type
fire extinguisher on hand.

Note: The following procedure is much easn
to perform if the fuel tank is empty. Som
tanks have a drain plug for this purpose. If th
tank does not have a drain plug, simply ru
the engine until the tank is empty.
1 Relieve the fuel pressure on fuel injecte
vehicles (see Section 2).
2 Detach the cable from the negative te
minal of the battery.
3 Raise the vehicle and place it secure
on jackstands.
4 Locate the electrical connector for th
electric fuel pump and/or fuel gauge sendin
unit (see illustration) on the right fram
member just in front of the tank, and unplu
it.
5 Disconnect the fuel feed and return line
and the vapor return line (see illustration
Label them so they can be returned to the
original locations.
6 Support the fuel tank with a floor jack c
some other suitable means of support.
7 Disconnect the fuel tank mounting bolt;
On most Pick-Up models, there are two fror
bolts and three rear bolts. On most Troope
models, there are two bolts on each side c
the tank (see illustration).
8 Lower the tank enough to disconnec
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7.4 Fuel pump
mounting details

A Fuel hoses
B Mounting bolt

(other bolt not
visible in this
photo)

Su
the electrical wires and ground strap from the
fuel pump/fuel gauge sending unit, if you
have not already done so.
9 Remove the tank from the vehicle.
10 Installation is the reverse of removal.

6 Fuel tank cleaning and repair -
general information

1 All repairs to the fuel tank or filler neck
should be carried out by a professional who
has experience in this critical and potentially
dangerous work. Even after cleaning and
flushing of the fuel system, explosive fumes
can remain and ignite during repair of the
tank.
2 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 garages where a natural gas-type
appliance is located, because the pilot light
could cause an explosion.

7 Fuel pump - removal and
installation

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don *t work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present. If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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.
Note: On carbureted 4ZD1 engines, it may be
necessary to remove the intake manifold (see
Chapter 2A) to gain access to the fuel pump.

Mechanical pump (carbureted
models)
Refer to illustration 7.4
1 Detach the cable from the negative bat-
tery terminal.
2 Remove the fuel tank filler cap to relieve
the fuel tank pressure, then remove the spark
plug wires and distributor (see Chapters 1
and 5).
3 Wrap shop towels around the fuel lines
at the fuel pump to absorb any spilled fuel.
4 Detach the fuel lines from the fuel pump
(see illustration).
5 Unscrew the two fuel pump mounting
bolts and remove the fuel pump and gasket.
6 Carefully scrape away all traces of old
gasket material from the fuel pump and cylin-
der head sealing surfaces.
7 Installation is the reverse of removal. Be
sure to use a new gasket and tighten the
mounting bolts securely.

Electric pump (fuel injected
models)
8 Relieve the fuel pressure {Section 2).
9 Remove the cable from the negative
battery terminal.
10 Remove the fuel tank (Section 5).
11 The fuel pump/sending unit assembly is
located inside the fuel tank. It's held in place
by screws around the perimeter of a circular
steel mounting plate on top of the tank.
12 To remove the fuel pump/sending unit
assembly, remove the screws and pull the
assembly out of the tank. The fuel level float
and sending unit are delicate. Do not bump
them on the fuel tank during removal or the
accuracy of the sending unit may be affected.
13 Inspect the condition of the rubber gas-
ket around the mouth of the fuel pump open-
ing in the fuel tank. If it is dried, cracked or
deteriorated, replace it.
14 Inspect the strainer on the lower end of
the fuel pump. If it is dirty, remove it, clean it

with a suitable solvent and blow it out with
compressed air. If it is too dirty to be cleaned,
replace it.
15 If it is necessary to separate the fuel
pump and sending unit, remove the pump
from the sending unit by pulling the fuel
pump assembly into the rubber connector
and sliding the pump away from the bottom 4
support. Care should be taken to prevent
damage to the rubber insulator and fuel
strainer during removal. After the pump
assembly is clear of the bottom support, pull
the pump assembly out of the rubber con-
nector.
16 Insert the fuel pump/sending unit
assembly into the fuel tank.
17 Install the screws and tighten them
securely.
18 Install the fuel tank (Section 5).

8 Air cleaner housing assembly -
removal and installation

1 Detach the cable from the negative ter-
minal of the battery.

Carbureted engines
Refer to illustration 8.3
2 Remove the air cleaner top piate and
remove the air filter (see Chapter 1).
3 Remove the PCV hose from the air
cleaner body. Disconnect the AIR hose from
the air pump (see illustration).
4 Remove the bolts which attach the air
cleaner housing to the engine.
5 Detach the TCA hose and remove the air
cleaner housing.
6 Installation is the reverse of removal.

Fuel injected engines
Refer to illustrations 8.8 and 8.11
7 Detach the cable from the negative ter-
minal of the battery.
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8.8 Unplug the electrical connector from the air flow sensor 8.11 Remove the three bolts at the bottom of the air cleaner
housing (arrows)

8 Unplug the electrical connector from the
air flow sensor (see illustration).
9 Loosen the hose clamps at either end of
the intake duct and separate it from the air
flow sensor.
10 Remove the top portion of the air
cleaner together with the air flow sensor and
remove the air filter.
11 Remove the three bolts at the bottom of
the air cleaner housing (see illustration).

12 Loosen the lower air cleaner housing
bolt and remove the air cleaner housing.
13 Installation is the reverse of removal.

9 Carburetor - general information

Refer to illustration 9.2
The carburetor is a downdraft, two-bar-

rel type. The primary throttle valve is mechan-
ically operated while the secondary one is
vacuum operated by a diaphragm unit which
is actuated by the vacuum in the carburetor
venturi.

An electrically assisted, bimetal-type
automatic choke is incorporated (see illus-
tration). This operates a choke valve which
closes one of the venturi tubes and is syn-
chronized with the primary throttle plate.
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the engine is cold, the choke valve
closes and the throttle plate opens suffi-
ciently to provide a rich mixture and an
increased idle speed for easy starting.

For idling and low-speed operation, fuel
passes through the slow jet, the primary slow
air bleed and the secondary slow air bleed.
The fuel is finally ejected from the bypass and
the idle holes. An antidieseling (run-on)
solenoid valve is incorporated to ensure that
the fuel supply is cut-off when the ignition is
switched Off, thus preventing the engine from
running-on.

The accelerator pump is synchronized
with the throttle valve. During acceleration,
the pump, which is of simple piston and valve
construction, provides an additional metered
quantity of fuel to enrich the normal mixture.

The secondary system provides a mix-
ture for normal driving conditions by means
of a main jet and air bleed. On some carbure-
tors, an additional high-speed circuit is incor-
porated. It consists of an additional jet, air
bleed and nozzle. It allows additional fuel to
be drawn into the secondary bore as the air
velocity through that bore increases.

Carburetors used on certain models use
an altitude compensator to correct an other-
wise too rich mixture which can occur at high
altitude.

The float chamber is fed with fuel
pumped by the mechanically operated pump
on the cylinder head. The level in the cham-
ber is critical and must at all times be main-
tained as specified.

10 Carburetor - removal and
installation

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present. If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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.

Removal
1 Detach the negative battery cable, then
remove the air cleaner assembly (see Sec-
tion 8).
2 Detach the accelerator linkage.
3 If equipped with an automatic transmis-
sion, detach the transmission throttle valve
(TV) cable (see Chapter 7 Part B).
4 Detach the cruise control cable, if
equipped.
5 Clearly label, then detach, all vacuum
Sines.
6 Disconnect the fuel line at the carburetor
inlet.
7 Clearly label, then unplug all electrical

connectors.
8 Remove the four carburetor mounting
bolts.
9 Remove the carburetor from the intake
manifold. Remove the carburetor mounting
gasket. Stuff a shop rag into the intake mani-
fold openings to prevent the entry of foreign
material.

Installation
10 Use a gasket scraper to remove all
traces of gasket material and sealant from
the intake manifold (and the carburetor, if it's
being reinstalled), then remove the shop rag
from the manifold openings. Clean the mating
surfaces with lacquer thinner or acetone.
11 Place a new gasket on the intake mani-
fold.
12 Position the carburetor on the gasket
and install the mounting bolts.
13 To prevent carburetor distortion or dam-
age, tighten the bolts in a criss-cross pattern,
1/4-turn at a time to the torque listed in this
Chapter's Specifications.
14 The remaining installation steps are the
reverse of removal.
15 Check and, if necessary, adjust the idle
speed (see Chapter 1).
16 If the vehicle is equipped with an auto-
matic transmission, refer to Chapter 7, Part B
for the TV cable adjustment procedure.
17 Attach the negative battery cable.
18 Start the engine and check carefully for
fuel leaks.

11 Carburetor - diagnosis, overhaul
and adjustments

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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.

Diagnosis
1 A thorough road test and check of car-
buretor adjustments should be done before
any major carburetor sen/ice work. Specifica-
tions for some adjustments are listed on the
Vehicle Emissions Control Information (VECI)
label found in the engine compartment.
2 Carburetor problems usually show up as
flooding, hard starting, stalling, severe back-
firing and poor acceleration. A carburetor
that's leaking fuel and/or covered with wet
looking deposits definitely needs attention.
3 Some performance complaints directed
at the carburetor are actually a result of
loose, out-of-adjustment or malfunctioning
engine or electrical components. Others

develop when vacuum hoses leak, are dis-
connected or are incorrectly routed. The
proper approach to analyzing carburetor
problems should include the following items:

a) Inspect all vacuum hoses and actuators
for leaks and correct installation (see
Chapters 1 and 6).

b) Tighten the intake manifold and carbure-
tor mounting bolts evenly and securely.

c) Perform a cylinder compression test
(see Chapter 2).

d) Clean or replace the spark plugs as nec-
essary (see Chapter 1).

e) Check the spark plug wires (see Chap-
ter 1).

f) Inspect the ignition primary wires.
g) Check the ignition timing (see Chap-

ter 1).
'h) Check the fuel pressure (see Section 3).

i) Check the thermo-sensor assembly in
the air cleaner for proper operation (see
Chapter 6).

j) Check/replace the air filter element (see
Chapter 1).

k) Check the PCV system (see Chapters 1
and 6).

I) Check/replace the fuel filter (see Chap-
ter 1). Also, the strainer in the tank could
be restricted.

m) Check for a plugged exhaust system.
n) Check EGR valve operation (see Chap-

ter 6). 4
o) Check the choke - it should be com-

pletely open at normal engine operating
temperature (see Chapter 1).

p) Check for fuel leaks and kinked or
dented fuel lines (see Chapters 1 and 4).

q) Check accelerator pump operation with
the engine off (remove the air cleaner
cover and operate the throttle as you
look into the carburetor throat - you
should see a stream of gasoline enter
the carburetor).

r) Check for incorrect fuel or bad gasoline.
s) Check the valve clearances (if applica-

ble) and camshaft lobe lift (see Chap-
ters 1 and 2).

t) Have a dealer service department or
repair shop check the electronic engine
and carburetor controls.

4 Diagnosing carburetor problems may
require that the engine be started and run
with the air cleaner off. While running the
engine without the air cleaner, backfires are
possible. This situation is likely to occur if the
carburetor is malfunctioning, but just the
removal of the air cleaner can lean the fuel/air
mixture enough to produce an engine back-
fire. Warning: Don't position any part of your
body, especially your face, directly over the
carburetor during inspection and servicing
procedures. Wear eye protection!

Overhaul
Refer to illustration 11.5
5 If you are going to overhaul the carbure-
tor yourself, first obtain a good quality carbu-
retor rebuild kit (which will include all neces-
sary gaskets; internal parts, instructions and
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11.5 Typical carburstor components - exploded view (1981 through 1989 models shown)
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n the engine is coid, the choke valve
closes and tne throttle plate opens suffi-
ciently to provide a rich mixture and an
•ncreased idle speed for easy starting.

For idling and low-speed operation, fuel
passes through the slow jet, the primary slow
air bleed and the secondary slow air bleed.
The fuel is finally ejected from the bypass and
the idle holes. An antidieseling (run-on)
solenoid valve is incorporated to ensure that
the fuel supply is cut-off when the ignition is
switched Off, thus preventing the engine from
running-on.

The accelerator pump is synchronized
with the throttle valve. During acceleration,
the pump, which is of simple piston and valve
construction, provides an additional metered
quantity of fuel to enrich the normal mixture.

The secondary system provides a mix-
ture for normal driving conditions by means
of a main jet and air bleed. On some carbure-
tors, an additional high-speed circuit is incor-
porated. It consists of an additional jet, air
bleed and nozzle. It allows additional fuel to
be drawn into the secondary bore as the air
velocity through that bore increases.

Carburetors used on certain models use
an altitude compensator to correct an other-
wise too rich mixture which can occur at high
altitude.

The float chamber is fed with fuel
pumped by the mechanically operated pump
on the cylinder head. The level in the cham-
ber is critical and must at all times be main-
tained as specified.

10 Carburetor - removal and
installation

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present. If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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.

Removal
1 Detach the negative battery cable, then
remove the air cleaner assembly (see Sec-
tion 8).
2 Detach the accelerator linkage.
3 If equipped with an automatic transmis-
sion, detach the transmission throttle valve
(TV) cable (see Chapter 7 Part B).
4 Detach the cruise control cable, if
equipped.
5 Ciearly label, then detach, all vacuum
lines.
6 Disconnect the fuel line at the carburetor
inlet.
7 Clearly label, then unplug all electrical

connectors.
8 Remove the four carburetor mounting
bolts.
9 Remove the carburetor from the intake
manifold. Remove the carburetor mounting
gasket. Stuff a shop rag into the intake mani-
fold openings to prevent the entry of foreign
material.

Installation
10 Use a gasket scraper to remove all
traces of gasket material and sealant from
the intake manifold (and the carburetor, if it's
being reinstalled), then remove the shop rag
from the manifold openings. Clean the mating
surfaces with lacquer thinner or acetone.
11 Place a new gasket on the intake mani-
fold.
12 Position the carburetor on the gasket
and install the mounting bolts.
13 To prevent carburetor distortion or dam-
age, tighten the bolts in a criss-cross pattern,
1/4-tum at a time to the torque listed in this
Chapter's Specifications.
14 The remaining installation steps are the
reverse of removal.
15 Check and, if necessary, adjust the idle
speed (see Chapter 1).
16 If the vehicle is equipped with an auto-
matic transmission, refer to Chapter 7, Part B
for the TV cable adjustment procedure.
17 Attach the negative battery cable.
18 Start the engine and check carefully for
fuel leaks.

11 Carburetor - diagnosis, overhaul
and adjustments

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present If you spill any fuel on your skin, rinse
it off immediately with soap and water. When
you perform any kind of work on the fuel sys-
tem, wear safety giasses and have a Class B
type fire extinguisher on hand.

Diagnosis
1 A thorough road test and check of car-
buretor adjustments should be done before
any major carburetor sen/ice work. Specifica-
tions for some adjustments are listed on the
Vehicle Emissions Control Information (VECI)
label found in the engine compartment.
2 Carburetor problems usually show up as
flooding, hard starting, stalling, severe back-
firing and poor acceleration. A carburetor
that's leaking fuel and/or covered with wet
looking deposits definitely needs attention.
3 Some performance complaints directed
at the carburetor are actually a result of
loose, out-of-adjustment or malfunctioning
engine or electrical components. Others

develop when vacuum hoses leak, are dis-
connected or are incorrectly routed. The
proper approach to analyzing carburetor
problems should include the following items:

a) Inspect all vacuum hoses and actuators
for leaks and correct installation (see
Chapters 1 and 6).

b) Tighten the intake manifold and carbure-
tor mounting bolts evenly and securely.

c) Perform a cylinder compression test
(see Chapter 2).

d) Clean or replace the spark plugs as nec-
essary (see Chapter 1).

e) Check the spark plug wires (see Chap-
ter 1).

f) Inspect the ignition primary wires.
g) Check the ignition timing (see Chap-

ter 1).
'h) Check the fuel pressure (see Section 3).

i) Check the thermo-sensor assembly in
the air cleaner for proper operation (see
Chapter 6).

j) Check/replace the air filter element (see
Chapter 1).

k) Check the PCV system (see Chapters 1
and 6).

I) Check/replace the fuel filter (see Chap-
ter 1). Also, the strainer in the tank could
be restricted.

m) Check for a plugged exhaust system.
n) Check EGR valve operation (see Chap-

ter 6). 4
o) Check the choke - it should be com-

pletely open at normal engine operating
temperature (see Chapter 1).

p) Check for fuel leaks and kinked or
dented fuel lines (see Chapters 1 and 4).

q) Check accelerator pump operation with
the engine off (remove the air cleaner
cover and operate the throttle as you
look into the carburetor throat - you
should see a stream of gasoline enter
the carburetor).

r) Check for incorrect fuel or bad gasoline.
s) Check the valve clearances (if applica-

ble) and camshaft lobe lift (see Chap-
ters 1 and 2).

t) Have a dealer service department or
repair shop check the electronic engine
and carburetor controls.

4 Diagnosing carburetor problems may
require that the engine be started and run
with the air cleaner off. While running the
engine without the air cleaner, backfires are
possible. This situation is likely to occur if the
carburetor Is malfunctioning, but just the
removal of the air cleaner can lean the fuel/air
mixture enough to produce an engine back-
fire. Warning: Don't position any part of your
body, especially your face, directly over the
carburetor during inspection and servicing
procedures. Wear eye protection!

Overhaul
Refer to illustration 11.5
5 If you are going to overhaul the carbure-
tor yourself, first obtain a good quality carbu-
retor rebuild kit (which will include all neces-
sary gaskets, internal parts, instructions and
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Cnamber assembly
ter lever
switching valve

Float chamber assembly
Slow cut valve
Throttle cnamber assembly
Throttle adjust screw
Throttle adjust spring
Idle adjust screw
Spring
Washer
Rubber seal

iragm chamber assembly
Diaphragm
Diaphragm spring
Overhaul gasket kit
Screw and washer kit (A)
Screw and washer kit (B)
Actuator bracket
Rubber hose
Hose clamp
Rubber hose
Fuel fitting
Stopping plate
Fast idle cam
Float
Drain plug lock plate
Mounting rubber
Plate
Collar
Main actuator
Slow actuator
Connector harness assembly
Pump lever spring
Lock lever
Pump lever
Throttle return plate
Secondary throttle spring
Throttle lever
Throttle adjust lever
Throttle sleeve (A)
Fast adjust lever
Fast idle screw
Pump rod
Fast idle cam spring
Throttle sleeve (B)
Throttle kick lever
Piston return spring
Hose clamp (B)
Wire holder
Injector weight
Pump set screw
Injector spring
Float set collar (C)
Level gauge rubber seal
Cylinder plate
Dust cover
Pump piston
Fitting set screw
Drain plug
Slow jet taper plug
Needle valve filter
Slew jet spring
Wire connector
O-ring
Needle valve
Primary main jet
Secondary main jet
Primary main air bleed
Secondary main air bleed
Primary slow jet
Secondary slow jet
Primary slow air bleed
Secondary slow air bleed

a parts list) (see illustration). You will also
need some solvent and a means of blowing
out the internal passages of the carburetor
with air.
6 Because carburetor designs are con-
stantly modified by the manufacturer in order
to meet emissions regulations, it isn't feasible
for us to do a step-by-step overhaul of each
type. You'll receive a detailed set of instruc-
tions with any quality carburetor overhaul kit.
They will apply in a more specific manner to
the carburetor on your vehicle.
7 An alternative is to obtain a new or
rebuilt carburetor. They are readily available
from dealers and auto parts stores. Make
sure the exchange carburetor is identical to
the original. A tag is usually attached to the
top of the carburetor. It will aid in determining
the exact type of carburetor you have. When
obtaining a rebuilt carburetor or a rebuild kit,
take time to make sure that the kit or carbu-
retor matches your application exactly.
Seemingly insignificant differences can make
a large difference in the performance of your
engine.
8 If you choose to overhaul your own car-
buretor, allow enough time to disassemble
the carburetor carefully, soak the necessary
parts in the cleaning solvent (usually for at
least one-half day or according to the
instructions listed on the carburetor cleaner)
and reassemble it, which will usually take
much longer than disassembly. When disas-
sembling the carburetor, match each part
with the illustration in the carburetor kit and
lay the parts out in order on a clean work
surface.

Adjustments
9 Because there are a number of different
configurations for Federal and California car-
buretors and because a considerable number
of special tools and tuning equipment is nec-
essary to adjust these carburetors, it is
impossible to include a detailed step-by-step
procedure outlining every adjustment. Aside
from idle speed adjustment (see Chapter 1)
and other adjustments shown in the carbure-
tor overhaul kit, do not attempt to adjust the
carburetor on your vehicle. If adjustments are
needed other than those listed above, take
the vehicle to a professional mechanic.

12 Fuel injection system - general
information

Electronic fuel injection provides opti-
mum air/fuel mixture ratios at all stages of
combustion and offers better throttle
response characteristics than carburetion. It
also enables the engine to run at the ieanest
possible air/fuel mixture ratio, greatly reduc-
ing exhaust gas emissions.

One of two types of fuel injection sys-
tems is used on non-carbureted models.
Some four-cylinder engines use a multi-port
fuel injection system also called the I-TEC
system. V6 engines use a Throttle Body

Injection (TBI) system.
Both systems are electronic and employ

an Electronic Control Module (ECM) and
information sensors which monitor various
engine functions and send data back to the
ECM.

These electronic systems are analogous
to the central nervous system in the human
body. The sensors (nerve endings) constantly
relay information to the ECM (brain), which
processes the data and, if necessary, sends
out a command to change the operating
parameters of the engine (bodyj.

Here's a specific example of how one
portion of an electronic fuel injection system
operates: An oxygen sensor, located in the
exhaust manifold, constantly monitors the
oxygen content of the exhaust gas. If the per-
centage of oxygen in the exhaust gas is
incorrect, an electrical signal is sent to the
ECM. The ECM takes this information, pro-
cesses it and then sends a command to the
fuel injection system, telling it to change the
fuel/air mixture. This happens in a fraction of
a second and it goes on continuously when
the engine is running. The end result is a
fuel/air mixture ratio which is constantly
maintained at a predetermined ratio, regard-
less of driving conditions.

One might think that a system which
uses an on-board computer and electrical
sensors would be difficult to diagnose. This is
not necessarily the case. The systems on
most models have a built-in diagnostic fea-
ture which indicates a problem by flashing a
Check Engine light on the instrument panel
(see Section 13). When this light comes on
during normal vehicle operation, a fault in one
of the information sensor circuits or the ECM
itself has been detected. More importantly,
the source of the malfunction is stored in the
ECM's memory.

13 Self-diagnostic codes - retrieving

Refer to illustration 13.1
Note: Not all models are equipped with the
self-diagnosis feature. If the vehicle has a
Check Engine light on the dashboard, it's
equipped with self-diagnosis. If there's no
Check Engine light, it's not equipped with
self-diagnosis.
1 To retrieve self-diagnosis information
from the ECM memory, you must turn the
ignition switch to ON and ground the diag-
nostic terminals by connecting them
together. There are two different diagnostic
terminals in the passenger compartment and
only one is used, depending on which engine
is installed in the vehicle:

a) DIAG warning light harness - This is
used on four-cylinder engines (see illus-
tration on following page).

b) ALDL connector - This is used on V6
engines.

2 The DIAG warning light harness is
located in different areas of the passenger
compartment, depending on the year and
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model:
a) On 1981 through 1983 pick-ups, the

DIAG harness connectors are located
next to the ECM.

b) On 1984 through 1987 pick-ups, the
DIAG harness connectors are located
directly under the dash on the driver's
side, next to the hood release handle.
The male and female connectors hang
loosely from the wire harness.

c) On 1988 and later pick-ups, the DIAG
harness connectors are located in the
corner of the floor on the driver's side
under the ECM.

d) On 1985 Troopers, the DIAG harness
connectors are located under the dash-
board console near the radio on the pas-
senger's side. The male and female con-
nectors are tucked up onto the wire har-
ness and attached by a piece of tape.

e) On 1986 through 1987 Troopers, the
DIAG harness connectors are located

under the dashboard near the cigarette
lighter on the driver's side. The male and
female connectors are tucked up onto
the wire harness and held in with a piece
of tape.

f) On 1988 and later Troopers, the DIAG
harness connectors are located under
the center console, near the ECM.

3 On vehicles equipped with a V6 engine,
the wiring connector known as the Assembly
Line Diagnostics Link (ALDL) is normally
located in the center console. It is activated
by using a jumper wire. Remove the plastic
cover by sliding it toward you. With the con-
nector exposed, push one end of the jumper
wire into the diagnostic terminal (terminal B -
second terminal from the right of the ALDL
connector's top row) and the other end into
the ground terminal (terminal A - the terminal
directly to the right of terminal B on the top
row of the ALDL connector.
4 When the diagnostic terminal is

grounded with the ignition on and the engine
stopped, the system will enter the Diagnostic
Mode. In this mode the ECM will display a
"Code 12" by flashing the Check Engine light,
indicating the system is operating. A code 12
is simply one flash, followed by a brief pause,
then two flashes in quick succession. This
code will be flashed three times. If no other
codes are stored, Code 12 will continue to
flash until the diagnostic terminal ground is
removed.
5 After flashing Code 12 three times, the
ECM will display any stored trouble codes.
Each code will be flashed three times, then
Code 12 will be flashed again, indicating the
display of stored trouble codes has been
completed.
6 When the ECM sets a trouble code, the
Check Engine light will come on and a trouble
code will be stored in the memory. If the
problem is intermittent, the light will go out
after 10-seconds, when the fault goes away.
However, the trouble code will stay in the
ECM memory until the battery voltage to the
ECM is interrupted. Removing battery voltage
for 30-seconds will clear all stored trouble
codes. Trouble codes should always be
cleared after repairs have been completed.
Caution: To prevent damage to the ECM, the
ignition switch must be off when disconnect-
ing power to the ECM.
7 The following is a list of the typical trou-
ble codes which may be encountered while
diagnosing the computerized system. Also
included are simplified troubleshooting pro-
cedures. If the problem persists after these
checks have been made, more detailed ser-
vice procedures will have to be done by a
dealer service department.

Trouble codes for four-cylinder engines
Note: These codes do not apply to 1981 through 1983 pick-up models.

Trouble code Circuit or system Probable cause

Code 12
(1 flash, pause, 2 flashes)

Diagnostic mode This code will flash whenever the diagnostic terminal is
grounded with the ignition turned on and the engine not running.
If additional trouble codes are stored in the ECM, they will appear
after this code has flashed three times.

Code 13
(1 flash, pause, 3 flashes)

Code 14
(1 flash, pause, 4 flashes)

Code 15
(1 flash, pause. 5 flashes)

Code 21
(2 flashes, pause, 1 flash)

Code 22
(2 flashes, pause, 2 flashes)

Oxygen sensor circuit

Coolant temperature sensor

Open coolant temperature

Throttle valve switch

Fuel cut solenoid circuit

The wiring is broken or the oxygen sensor is deteriorated. Check
the wiring, then replace the sensor.*

Insufficient signal from the sensor or a shorted circuit. Check the
wiring, then replace the sensor.*

Excessive signal from the sensor. Check for an open circuit in
the sensor circuit coolant temperature sensor circuit wiring.

Replace the throttle valve switch.*

The fuel cut solenoid circuit is open or shorted (except 1988
and 1989 Troopers).



Trouble code

Code 22
(2f!ashes, pause, 2 flashes)

Code 23
(2 flashes, pause, 3 flashes)

Code 23
2 flashes, pause, 3 flashes)

Code 25
(2 flashes, pause, 5 flashes)

Code 26
(2 flashes, pause, 6 flashes)

Code 27
(2 flashes, pause, 7 flashes)

Code 31
(3 flashes, pause, 1 flash)

Code 32
(3 flashes, pause, 2 flashes)

Code 33
(3 flashes, pause, 3 flashes)

Code 34
(3 flashes, pause, 4 flashes)

Code 35
(3 flashes, pause, 5 flashes)

Code 41
(4 flashes, pause, 1 flash)

Code 43
(4 flashes, pause, 3 flashes)

Code 44
(4 flashes, pause, 4 flashes)

Code 45
4̂ flashes, pause, 5 flashes)

Code 51
(5 flashes, pause, 1 flash)

Code 52
(5 flashes, pause, 2 flashes)

Code 53
(5 flashes, pause, 3 flashes)

Code 54
(5 flashes, pause, 4 flashes)

Code 55
(5 flashes, pause. 5 flashes)

Chapter 4 Fuel and

Circuit or system

Starter signal system

Mixture control solenoid circuit

Power transistor

Air vacuum switching valve

Air vacuum switching valve

Driver transistor

Ignition signals

EGR sensor and circuit

Fuel injector circuit

EGR temperature sensor circuit

Power transistor circuit

Crank angle sensor

Throttle valve switch

Fuel metering system

Fuel metering system

ECM

ECM

ECM or vacuum switching valve

ECM

ECM

exhaust systems 4-11

Probable cause

The starter signal circuit is open or grounded (1988 and
1989 Troopers).

The mixture control solenoid circuit is open or shorted
(except 1988 and 1989 Troopers).

The power transistor for the ignition system is shorted at the
output terminal (1988 and 1989 Troopers). Check the circuit for a
short.

The air vacuum switching valve circuit is open or grounded.
Check the circuit.

The air vacuum switching valve circuit for the canister purge
system is open or grounded. Check the circuit.

The driver transistor in the ECM is open. Have the ECM checked
by a dealer service department.

Ignition circuit shorted. Have the vehicle checked by a dealer
service department.

The EGR sensor is faulty or
the circuit is shorted.

The fuel injector circuit is open or grounded. Check the circuit.

The EGR temperature sensor circuit is shorted. Check the
circuit for shorts.

The power transistor circuit in the ignition system is open.
Check the wiring.

Check the crank angle sensor wiring. Replace the crank
angle sensor.*

The throttle valve switch continuously makes contact at idle.
Replace the switch.*

The signal is at low voltage (lean). Check the oxygen sensor.

The signal is at high voltage (rich). Check the oxygen sensor.

The fuel cut solenoid circuit is shorted or the ECM is faulty.
Have the vehicle checked by a dealer service department.

Faulty ECM. Have the vehicle checked by a dealer service
department.

Faulty ECM or vacuum switching valve. Have the vehicle
checked by a dealer service department.

Shorted vacuum control solenoid or defective transistor in
the ECM. Have the vehicle checked by a dealer service
department

Faulty A/D converter in ECM. Have the vehicle checked by
a dealer service department
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Trouble codes for four-cylinder engines (continued)

Trouble code Circuit or system Probable cause

Code 61
(6 flashes, pause, 1 flash)

Code 62
(6 flashes, pause, 2 flashes)

Code 63
(6 flashes, pause, 3 flashes)

Code 64
(6 flashes, pause, 4 flashes)

Code 65
(6 flashes, pause, 5 flashes)

Air flow sensor circuit

Air flow sensor circuit

Vehicle speed sensor circuit

Driver transistor

Throttle valve switch

* Component replacement may not cure problem in all cases. For this
replacement parts.

Trouble codes for V6 engines

Trouble code Circuit or system

Code 12
(1 flash, pause, 2 flashes)

Code 13
(1 flash, pause, 3 flashes)

Code 14
(1 flash, pause, 4 flashes)

Code 15
(1 flash, pause, 5 flashes)

Code 21
(2 flashes, pause, 1 flash)

Code 22
(2 flashes, pause, 2 flashes)

Code 24
(2 flashes, pause, 4 flashes)

Code 32
<3 flashes, pause, 2 flashes)

Code 33
(3 flashes, pause, 3 flashes)

Code 34
(3 flashes, pause, 4 flashes)

Diagnostic

Oxygen sensor circuit
(open circuit)

Coolant sensor circuit,
(high temperature)

Coolant sensor circuit
(low temperature)

Throttle position sensor
(signal voltage high)

Throttle position sensor
(signal voltage low)

Vehicle speed sensor

EGR system

MAP sensor
(signal voltage high)

MAP
(signal voltage low)

Check the air flow sensor circuit for a short or a broken hot wire.

Check the air flow sensor
circuit for a broken cold wire.

The vehicle speed sensor is broken or the circuit is shorted.

The driver transistor in the ECM is faulty. Have the vehicle
checked by a dealer service department.

The throttle valve switch continuously makes contact.
Replace the switch.*

reason, you may want to seek professional advice before purchasing

Probable cause

This code will flash whenever the diagnostic terminal is
grounded with the ignition turned On and the engine not running.
If additional trouble codes are stored in the ECM they will appear
after this code has flashed three times.

Check the wiring and connectors from the oxygen sensor.
Replace the oxygen sensor.*

If the engine is experiencing overheating problems the problem
must be rectified before continuing. Check all wiring and
connectors associated with the coolant temperature sensor.
Replace the coolant temperature sensor.*

See above, then check the wiring connections at the ECM.

Check for a sticking or misadjusted TPS plunger.
Check all wiring and connections between the TPS and the ECM
Adjust or replace the TPS.*

Check the TPS adjustment. Check the ECM connector.
Replace the TPS.*

A fault in this circuit should be indicated only when the
vehicle is in motion. Disregard Code 24 if it is set when the drive
wheels are not turning. Check the connections at the ECM.

Check vacuum hoses and connections for leaks an restrictions.
Replace the EGR solenoid or valve.*

Replace the MAP sensor.*

Check for a loose or damaged air duct, misadjusted minimum idle
speed and vacuum leaks. Inspect the MAP sensor and The
electrical connections.
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Trouble code

Code 42
(4 flashes, pause, 2 flashes)

Code 43
(4 flashes, pause, 3 flashes)

Code 44
(4 flashes, pause, 4 flashes)

Code 45
(4 flashes, pause, 5 flashes)

Code 51
(5 flashes, pause, 1 flash)

Code 52
(5 flashes, pause, 2 flashes)

Code 54
(5 flashes, pause, 4 flashes)

Code 55
(5 flashes, pause, 5 flashes)

Circuit or system

Electronic Spark Timing

Electronic Spark Control

Lean exhaust

Rich exhaust

Prom or MEM-CAL

CAL-PAK

Fuel pump circuit
(low voltage)

ECM

Probable cause

Faulty connections or ignition module.

Faulty knock sensor or MEM CAL.*

Check the ECM wiring connections from the oxygen sensor.
Check for vacuum leaks at the hoses and intake manifold
gasket.*

Check the evaporative charcoal canister and its components
for the presence of fuel.

Make sure the MEM-CAL or PROM is properly installed in the
ECM. Replace the MEM CAL or PROM.'

Check the CAL-PAK to insure proper installation. Replace the
CAL-PAK.*

Check the fuel pump relay. Replace if defective*.

Check for faulty connections or replace the ECM.*

* Component replacement may not cure the problem in all cases. For this reason, you may want to seek professional advice before purchasing
replacement parts.

14 Fuel injectors (I-TEC fuel
injection) - 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
a natural gas-type appliance (such as a water
heater or clothes dryer) with a pilot light is
present If you spill any fuel on your skin, rinse
it off immediately with soap and water. 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. Note: This
procedure applies to the I-TEC fuel injection
system used on some four-cylinder models.
1 Relieve the fuel pressure (see Section 2).
2 Remove the throttle chamber and the
common chamber (Section 15).
3 Remove the fuel line that attaches to the
fuel rail.
4 Remove the fuel rail mounting bolts,
then remove the fuel rail by pulling up care-
fully.
5 Carefully mark each injector connector
and disconnect it from the injector.
6 Remove the injectors.
7 Installation is the reverse of removal. Be
sure to use new rubber O-rings on the injec-
tors when installing. Ccat the O-rings with a
little fuel prior to installation.

15.2 Remove the vacuum line from the
throttle body

15 Throttle body and common
chamber (I-TEC fuel injection) -
removal and installation

Refer to illustrations 15.2, 15.4, 15.8 and 15.9
Note: This procedure applies to the I-TEC
fuel injection system used on some four-
cylinder engines.

Throttle body
1 Remove the air intake ducts that strad-
dle the valve cover.

15.4 Remove the throttle body
bolts (arrows)

2 Carefully mark the vacuum lines and
electrical connectors attached to the throttle
body, then remove them (see illustration).
3 Disconnect the accelerator cable (see
Section 17).
4 Remove the throttle body bolts (see
illustration), then remove the throttle body.
5 Stuff shop towels into the holes in the
common chamber. Using a gasket scraper or
putty knife, remove all traces of old gasket
material from the gasket mating surfaces on
the throttle body and common chamber. Be
careful not to damage the delicate aluminum
surfaces.
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15.8 Remove the EGR line from the common chamber (arrow) 15.9 Remove the common chamber retaining nuts (arrows) -
some are located underneath the common chamber

6 installation is the reverse of removal.
Install a new gasket and tighten the mounting
bolts to the torque listed in this Chapter's
Specifications.

Common chamber
7 Remove the throttle body.
8 Disconnect the EGR line located on the
lower section of the common chamber (see
illustration).
9 Remove the common chamber retaining
nuts (see illustration). Some of the nuts are
located underneath the common chamber.
10 Lift the common chamber off the intake
manifold.
11 Stuff shcp towels into the holes in the
intake manifold. Using a gasket scraper or
putty knife, remove all traces of old gasket
material from the gasket mating surfaces on
the intake manifold and common chamber.
Be careful not to damage the delicate alu-
minum surfaces.
12 Installation is the reverse of removal.
Install a new gasket and tighten the mounting
nuts to the torque listed in this Chapter's
Specifications.

16 Throttle Body Injection (TBI) unit
- removal, overhaul and
installation

Refer to illustrations 16.5, 16.6, 16.7, 16.14,
16.16, 16.21, 16.22, 16.23, 16.24, 16.25,
16.37, 16.41a, 16.41b, 16.41c, 16.50, 16.52,
16.65 and 16.66
Note: Because of its relative simplicity, the
throttle body assembly does net need to be
removed from the intake manifold or disas-
sembled for component replacement. How-
ever, for the sake of clarity, the following pro-
cedures are shown with the TBI assembly
removed from the vehicle.
1 Relieve system fuel pressure (see Sec-
tion 2).
2 Detach the cable from the negative ter-
minal of the battery.
3 Remove the air cleaner duct and
adapter.

Fuel meter cover/fuel pressure
regulator assembly
Note: The fuel pressure regulator is housed in

16.6 Carefully peel away the old fuel
meter outlet passage and cover gaskets

with a razor blade

the fuel meter cover. Whether you are replac-
ing the meter cover or the regulator itself, the
entire assembly must be replaced. The regu-
lator must not be removed from the cover.
4 Unplug the electrical connectors to the
fuel injectors.
5 Remove the long and short fuel meter
cover screws (see illustration) and remove
the fuel meter cover.
6 Remove the fuel meter outlet passage
gasket, cover gasket and pressure regulator
seal. Carefully remove any old gasket mate-
rial that is stuck with a razor blade (see illus-
tration). Caution: Do not attempt to re-use
either of these gaskets.
7 Inspect the cover for dirt, foreign mate-
rial and casting warpage. !f it is dirty, clean it
with a clean shop rag soaked in solvent. Do
not immerse the fuel meter cover in cleaning
solvent - it could damage the pressure regu-
lator diaphragm and gasket. Warning: Do not
remove the four screws (see illustration)
securing the pressure regulator to the fuel
meter cover. The regulator contains a large
spring under compression which, if acciden-
tally released, could cause injury. Disassem-
bly might also result in a fuel leak between the
diaphragm and the regulator housing. The
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16.7 DO NOT remove the four pressure regulator screws (arrows) 16.14 To remove either injector electrical connector, depress the
from the fuel meter cover tabs at the front and rear and pull straight up

16.16 To remove an injector, slip the tip of a screwdriver under
the lip on top of the injector and, using another screwdriver as a

fulcrum, carefully pry the injector up and out

new fuel meter cover assembly will include a
new pressure regulator.
8 Install the new pressure regulator seal,
fuel meter outlet passage gasket and cover
gasket.
9 Install the fuel meter cover assembly
using Loctite 262 or equivalent on the
screws. Note: The short screws go next to
the injectors.
10 Attach the electrical connectors to both
injectors.
11 Attach the cable to the negative terminal
of the battery.
12 With the engine off and the ignition on,
check for leaks around the gasket and fuel
line couplings.
13 Install the air cleaner duct and adapter.

Fuel injector assembly
14 To unplug the electrical connectors from
the fuel injectors, squeeze the plastic tabs
and pull straight up (see illustration).
15 Remove the fuel meter cover/pressure
regulator assembly. Note: Do not remove the
fuel meter cover assembly gasket - leave it in
place to protect the casting from damage
during injector removal.
16 Use a screwdriver and fulcrum (see

16.21 Slide the new filter onto the nozzle of the fuel injector

16.22 Lubricate the
lower O-ring with

transmission fluid,
then place it on the

shoulder in the
bottom of the
injector cavity

illustration) to pry out the injector.
17 Remove the upper (larger) and lower
(smaller) O-rings and filter from the injector.
18 Remove the steel back-up washer from
the top of the injector cavity.
19 Inspect the fuel injection filter for evi-
dence of dirt and contamination. If present,
check for the presence of dirt in the fuel lines
and fuel tank.
20 Be sure to replace the fuel injector with

an identical part. Injectors from other models
can fit in the Model 220 TBI assembly but are
calibrated for different flow rates.
21 Slide the new filter into piace on the
nozzle of the injector (see illustration).
22 Lubricate the new lower (smaller) O-ring
with automatic transmission fluid and place it
on the small shoulder at the bottom of the
fuel injector cavity in the fuel meter body (see
illustration).
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16.23 Place the steel back-up washer on the shoulder near the
top of the injector cavity

16.24 Lubricate the upper O-ring with transmission fluid, then
install it on top of the steel washer

16.25 Make sure the iug is aligned with the groove in the bottom
of the fuel injector cavity

16.37 The IAC valve can be removed with an adjustable wrench
(shown) or a 1-1/4 inch wrench

23 Install the steel back-up washer in the
injector cavity (see illustration).
24 Lubricate the new upper (larger) O-ring
with automatic transmission fluid and install it
on top of the steel back-up washer (see illus-
tration). Note: The back-up washer and the
large O-ring must be installed before the
injector. If they aren't, improper seating of the
large O-ring could cause fuel leakage.
25 To install the injector, align the raised
lug on the injector base with the notch in the
fuel meter body cavity (see illustration).
Push down on the injector until it is fully
seated in the fuel meter body. Note: The
electrical terminals should be parallel with the
throttle shaft.
26 Install the fuel meter cover assembly
and gasket.
27 Attach the electrical connectors to the
fuel injector(s).
28 Attach the cable to the negative terminal
of the battery.
29 With the engine off and the ignition on,
check for fuel leaks.
30 Install the air cleaner duct and adapter.

Throttle Position Sensor (TPS)
31 Remove the two TPS attaching screws
and retainers and remove the TPS from the
throttle body.
32 If you intend to re-use the same TPS, do
not attempt to clean it by soaking it in any liq-
uid cleaner or solvent. The TPS is a delicate
electrical component and can be damaged
by solvents.
33 Install the TPS on the throttle body while
lining up the TPS lever with the TPS drive
lever.
34 Install the two TPS attaching screws
and retainers.
35 Install the air cleaner duct and adapter.
36 Attach the cable to the negative terminal
of the battery. Have the TPS output adjusted
by a dealer service department or other qual-
ified shop.

Idle Air Control (IAC) valve
37 Unplug the electrical connector from the
IAC valve and remove the IAC valve (see
illustration).

38 Remove and discard the old IAC valve
gasket. Clean any old gasket material from
the surface of the throttle body assembly to
insure proper sealing of the new gasket.
39 Ail pintles in IAC valves on model 220
TBI units have the same dual taper. However,
the pintles on some units have a 12mm diam-
eter and the pintles on others have a 10mm
diameter. A replacement IAC valve must have
the appropriate pintle taper and diameter for
proper seating of the valve in the throttle
body.
40 Measure the distance between the tip of
the pintle and the housing mounting surface
with the pintle fully extended. If dimension
"A" is greater than the specified dimension, it
must be reduced to prevent damage to the
valve.
41 If the pintle must be adjusted, determine
whether your vaive is a Type I (collar around
the electrical terminal) or a Type II (no collar
around the electrical terminal).

a) To adjust the pintle of an IAC vaive with
a collar, grasp the valve and exert firm
pressure on the pintle with the thumb.
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16.41a To adjust an !AC valve with a collar, retract the pintle by
exerting firm pressure while moving it from side to side

16.41b To adjust an IAC valve without a collar, compress the
retaining spring while turning the valve clockwise . . .

16.41c . . . then return the spring to its original position with the
straight portion aligned in the slot under the flat surface

of the valve

16.50 Remove the fuel inlet and outlet nuts from the
fuel meter body

Use a slight side-to-side movement on
the pintle as you press it in with your
thumb (see illustration).

b) To adjust the pintle of an IAC valve with-
out a collar, compress the retaining
spring while turning the pintle clockwise
(see illustration). Return the spring end
to its original position with the straight
portion aligned in the slot under the flat
surface of the valve (see illustration).

42 Install the IAC valve and tighten it
securely. Attach the electrical connector.
-13 Install the air cleaner duct and adapter.
44 Attach the cable to the negative terminal
of the battery.
45 Start the engine and allow it to reach
operating temperature, then turn it off. No
adjustment of the JAC valve is required after
installation. The IAC valve is reset by the
ECM when the engine is turned off.

Fuel meter body assembly
46 Unplug the electrical connectors from
the fuel injectors.
47 Remove the fuel meter cover/pressure
regulator assembly, fuel meter cover gasket,

fuel meter outlet gasket and pressure regula-
tor seal.
48 Remove the fuel injectors.
49 Unscrew the fuel inlet and return line
threaded fittings, detach the lines and
remove the O-rings.
50 Remove the fuel inlet and outlet nuts
and gaskets from the fuel meter body assem-

bly (see illustration). Note the locations of
the nuts to ensure proper reassembly. The
inlet nut has a larger passage than the outlet
nut.
51 Remove the gasket from the inner end
of each fuel nut.
52 Remove the fuel meter body-to-throttle
body attaching screws and remove the fuel

16.52 Once the
fuel inlet and

outlet nuts are
off, pull the fuel

meter body
straight up to

separate it from
the throttle body
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16.65 When disconnecting the fuel feed and return lines from the
fuel inlet and outlet nuts, be sure to use a back-up wrench to

prevent damage to the lines

16.66 To Detach the throttle body from the intake manifold,
remove the three bolts (arrows)

meter body from the throttle body (see illus-
tration).
53 Install the new throttle body-to-fuel
meter body gasket. Match the cut-out por-
tions in the gasket with the openings in the
throttle body.
54 Install the fuel meter body on the throttle
body. Coat the fuel meter body-to-throttle
body attaching screws with thread locking
compound before installing them.
55 Install the fuel inlet and outlet nuts, with
new gaskets, in the fuel meter body and
tighten the nuts to the specified torque.
Install the fuel inlet and return line threaded
fittings with new O-rings. Use a back-up
wrench to prevent the nuts from turning.
56 Install the fuel injectors.
57 Install the fuel meter cover/pressure reg-
ulator assembly.
58 Attach the electrical connectors to the
fuel injectors.
59 Attach the cable to the negative terminal
of the battery.
60 With the engine off and the ignition on,
check for leaks around the fuel meter body,
the gasket and around the fuel line nuts and
threaded fittings.
61 Install the air cleaner housing assembly,
adapters and gaskets.

Throttle body assembly
62 Unplug all electrical connectors - the IAC
valve, TPS and fuel injectors. Detach the
grommet with the wires from the throttle body.
63 Detach the throttle linkage, return
spring(s), transmission control cable (auto-
matics) and. if equipped, cruise control.
64 Clearly label, then detach, all vacuum
hoses.
65 Using a back-up wrench, detach the
inlet and outlet fuel line nuts (see illustra-
tion). Remove the fuel line O-rings from the
nuts and discard them.
66 Remove the TBI mounting bolts (see
illustration) and lift the TBI unit from the
intake manifold. Remove and discard the TBI

manifold gasket.
67 Place the TBI unit on a holding fixture,
available at most auto part stores, or equiva-
lent). Note: If you don't have a holding fixture,
and decide to place the TBI directly on a work
bench surface, be extremely careful when
servicing it. The throttle valve can be easily
damaged.
68 Remove the fuel meter body-to-throttle
body attaching screws and separate the fuel
meter body from the throttle body.
69 Remove the throttle body-to-fuel meter
body gasket and discard it.
70 Remove the TPS.
71 Invert the throttle body on a flat surface
for greater stability and remove the IAC valve.
72 Clean the throttle body assembly in a
cold immersion cleaner. Clean the metal
parts thoroughly and blow dry with com-
pressed air. Be sure that all fuel and air pas-
sages are free of dirt or burrs. Caution: Do
not place the TPS, IAC valve, pressure regu-
lator diaphragm, fuel injectors or other com-
ponents containing rubber in the solvent or
cleaning bath. If the throttle body requires
cleaning, soaking time in the cleaner should
be kept to a minimum. Some models have
throttle shaft dust seals that could lose their
effectiveness by extended soaking.
73 Inspect the mating surfaces for damage
that could affect gasket sealing. Inspect the
throttle lever and valve for dirt, binds, nicks
and other damage.
74 Invert the throttle body on a flat surface
for stability and install the IAC valve and the
TPS.
75 Install a new throttle body-to-fuel meter
body gasket and place the fuel meter body
assembly on the throttle body assembly.
Coat the fuel meter body-to-throttle body
attaching screws with thread locking com-
pound and tighten them securely.
76 Install the TBI unit and tighten the
mounting bolts to the specified torque. Use a
new TBI-to-manifold gasket.
77 Install new O-rings on the fuel line nuts.

Install the fuel line and outlet nuts by hand to
prevent stripping the threads. Using a back-
up wrench, tighten the nuts securely once
they have been correctly threaded into the
TBI unit.
78 Attach the vacuum hoses, throttle link-
age, return spring(s), transmission control
cable (automatics) and, if equipped, cruise
control cable. Attach the grommet, with wire
harness, to the throttle body.
79 Plug in all electrical connectors, making
sure that the connectors are fully seated and
latched.
80 Check to see if the accelerator pedal is
free by depressing the pedal to the floor and
releasing it with the engine off.
81 Connect the negative battery cable,
and, with the engine off and the ignition on,
check for leaks around the fuel line nuts.
82 Adjust the minimum idle speed and
have the TPS output checked by a dealer
service department.
83 Install the air cleaner housing assembly,
adapter and gaskets.

Minimum idle speed
adjustment
Note: This adjustment must be performed by
a dealer service department or other qualified
shop because of the expensive "SCAN" tool
that must be used.

TPS output check
Note: This check must be performed by a
dealer service department or other qualified
shop because of the expensive "SCAN" tool
that must be used.

17 Accelerator cable - removal and
installation

Refer to illustrations 17.2, 17.3 and 17.4
1 Remove the air cleaner on carbureted
engines.
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17.2 Remove this nut to disconnect the accelerator cable guide
from the rocker arm cover (4ZE1 engine shown)

17.3 Lift the accelerator cable up and slide it through the slot on
the side of the throttle valve lever

w i
17.4 Pull the collar out, then up through the slot in the

accelerator pedal arm
18.3 Remove the thermal valve from the thermostat housing

2 Remove the nut that attaches the accel-
erator cable guide to the rocker arm cover
(see illustration).
3 Disconnect the accelerator cable from
the carburetor or throttle body (see illustra-
tion).
4 Working under the dash, disengage the
accelerator cable nylon collar from the upper
end of the accelerator pedal by pulling it out
and up (see illustration).
5 Installation is the reverse of the removal
procedure. During installation of the cable on
the pedal, apply a coat of multi-purpose
grease to the nylon collar.
6 Make sure that the throttle valve opens
fully when the accelerator pedal is fully
depressed and returns to idle when released.
7 Make sure the throttle cable does not
contact any components in close proximity to
it.

18 Fast idle system (I-TEC fuel
injection) - check

Refer to illustrations 18.3, 18.4 and 18.8
1 The fast idle system improves cooling

when the engine is hot by allowing additional
air into the common chamber. The system
consists of a thermal valve that senses
coolant temperature and a fast idle solenoid
that controls flow to the common chamber.

Thermal valve
2 Drain the coolant from the radiator (see
Chapter 3).
3 Remove the thermal valve (see illustra-
tion) and place it in a pan of heated water.
4 Heat the water to 200-degrees F and
check to make sure air passes from A
through C (see illustration).
5 Allow the valve to cool and check that
air passes from A through B (see illustration
18.4).
6 If the thermal valve does not pass the
tests, replace the unit with a new one. If the
valve passes the tests, check the fast idle
solenoid.

Fast idle solenoid
7 Disconnect the air hoses and the electri-
cal connector on the fast idle solenoid.
8 Connect a jumper wire between the bat-
tery positive terminal and terminal 0.5G

18.4 With the coolant temperature above
200-degrees F, air should flow from pipe A
to C - with the valve cool, air should flow

from pipe A to pipe B



4-20 Chapter 4 Fuel and exhaust systems

18.8 Use jumper wires to connect the fast
idle solenoid to the battery (see text) - air
should flow through the hose fittings on

the valve (arrows)

(green wire) at the back side of the connec-
tor. Ground the other terminal (black wire)
(see illustration).
9 Blow air to make sure it passes through
the two hose fittings.
10 Replace the unit if it does not pass the
test.

19 Exhaust system servicing -
general information

Refer to illustrations 19.1 and 19.4
Warning: Inspection and repair of exhaust
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 (see illustration)
consists of the exhaust manifold(s), the cat-
alytic converter, 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. If any of the parts are improperly
installed, excessive noise and vibration will
be transmitted to the body.
2 Conduct regular inspections of the
exhaust system to keep it safe and quiet.
Look for any damaged or bent parts, open
seams, holes, loose connections, excessive
corrosion or other defects which could allow
exhaust fumes to enter the vehicle. Deterio-
rated exhaust system components should
not be repaired; they should be replaced with
new parts.

3 If the exhaust system components are
extremely corroded or rusted together, weld-
ing equipment will probably be required to
remove them. The convenient way to accom-
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
off the old components with a hacksaw. If
you have compressed air, special pneumatic
cutting chisels can also be used. 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-
tem component fasteners to make them
easier to remove (see illustration).

c) Use new gaskets, hangers and clamps
when installing exhaust systems compo-
nents.

d) Apply anti-seize compound to the
threads of all exhaust system fasteners
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.

19.4 Apply
penetrating oil to
the exhaust pipe

flange nuts
before

attempting to
remove them
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Chapter 5
Engine electrical systems
Contents

Section
Alternator - maintenance and special precautions 17
Alternator - removal and installation 19
Alternator voltage regulator and brushes - replacement 20
Battery check and maintenance See Chapter 1
Charging system - check 18
Charging system - general information 16
Distributor air gap (G180Z, G200Z and 4ZD1

engines) - check and adjustment 3
Distributor cap and rotor check and replacement See Chapter 1
Distributor - disassembly and reassembly 9
Distributor - installation 8
Distributor - removal 7
Distributor rotor housing (4ZE1 engine) - check

and replacement 4
Drivebelt check, adjustment and replacement See Chapter 1

Section
Ignition coil - removal and installation 10
Ignition module (V6 engine) - check and replacement 6
Ignition system - general information 1
Ignition system - testing 2
Ignition timing check and adjustment See Chapter 1
Spark plug replacement See Chapter 1
Spark plug wire check and replacement See Chapter 1
Starter motor - brush replacement 15
Starter motor - removal and installation 13
Starter solenoid - removal and installation 14
Starting system - check 12
Starting system - general information 11
Stator and magnet (pick-up assembly) - check and

replacement (G180Z, G200Z, 4ZD1 and V6 engines) 5

Specifications

Ignition system
Primary voltage 12-volts
Distributor

Pick-up coil air gap
4ZD1 0.012 to 0.020 in (0.3 to 0.5 mm)
G180Z and G200Z 0.008 to 0.016 in (0.2 to 0.4 mm)

Pick-up coil resistance
G180ZandG200Z 140 to 180 ohms
V6 engine 500 to 1500 ohms

Signal generator air gap (V6 engines) 0.008 to 0.0016 in (0.2 to 0.4 mm)
Ignition coil

Primary resistance at 68-degrees F (20-degrees C)
G180Z, G200Z and 4ZD1 1.13 to 1.53 ohms
4ZD1 (1988 and 1989 pick-ups) 1.2 to 1.4 ohms
4ZE1 0.9 ohms

Secondary resistance at 68-degrees F (20-degrees C)
G180Z, G200Z and 4ZD1 10,200 to 13,800 ohms
4ZD1 8,600 to 13,000 ohms
4ZE1 9,^00 ohms

Insulation resistance (to ground)(all models) Greater than 10,000 ohms
Spark plug wire resistance 9,600 to 22,600 ohms
Spark plug type and gap Refer to Chapter 1
Firing order and distributor rotation Refer to Chapter 1
Ignition timing Refer to the vehicle Emission Control Information Label

in the engine compartment
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Starter minimum brush length
G130Z and G200Z 0.472 to 0.629 in (12 to 16 mm)
4ZD1 and 4ZE1 0.374 to 0.571 in (9 to 14 mm)
V6 engine Not available

Alternator minimum brush length
4ZD1 0.551 to 0.787 in (14 to 20 mm)
4ZE1 0.217 to 0.709 in (6 to 18 mm)
V6 engine Not available

Torque specifications Ft-ibs
Starter mounting bolts 30
Alternator pulley nut 40

1 Ignition system - general
information

in order for the engine to run correctly, it
is necessary for an electrical spark to ignite
the fuei/air mixture in the combustion cham-
ber at exactly the right moment in relation to
engine speed and load. The ignition system is
based on feeding low tension (LT) voltage
from the battery to the coil, where it is con-
verted to high tension (HT) voltage. The high
tension voltage is powerful enough to jump
the spark plug gap in the cylinders many
times a seccnd under high compression pres-
sures, providing that the system is in good
condition and that all adjustments are correct.

The ignition system is divided into two
circuits; the low tension circuit and the high
tension circuit.

The low tension (sometimes known as
the primary) circuit consists of the ignition
switch, ignition and accessory relay, the pri-
mary windings of the ignition coil(s), the tran-
sistorized IC ignition unit, the pickup assem-
bly in the distributor and all connecting wires.

The high tension circuit consists of the
high tension or secondary windings of the
ignition coil(s), the heavy ignition lead from
the center of the coil to the center of the dis-
tributor cap, the rotor, the spark plug wires
and spark plugs.

The system functions in the following
manner. Low tension voltage fed to the coils
is changed into high tension voltage by the
magnetic pick-up in the distributor. When the
ignition switch is turned on, current flows
through the primary circuit. A reluctor on the
distributor shaft is aligned with the magnetic
stator element of the pick-up assembly within
the distributor housing, and as it turns it
induces a low voltage in the pick-up coil.
When the teeth on the reluctor and the mag-
nets in the stator line up, a signal passes to
the IC ignition unit which opens the coil's pri-
mary circuit. When the primary circuit is
opened by the transistor unit, the magnetic
field built up in the primary winding collapses
and induces a very high voltage in the sec-
ondary winding. The high voltage current
then flows from the coil, along the heavy igni-
tion lead, to the carbon brush in the distribu-
tor cap. From the carbon brush, current flows

to the distributor rotor which distributes the
current to one of the terminals in the distribu-
tor cap. The spark occurs while the high ten-
sion voltage jumps across the spark plug
gap. This process is repeated for each power
stroke of the engine.

The system features a long spark dura-
tion and the dwell period automatically
increases with engine speed. This is desir-
able for firing the leaner mixtures provided by
the emissions control systems.

The distributor used on all models is
equipped with both mechanical and vacuum
advance mechanisms. The mechanical gov-
ernor mechanism compresses two weights
which move out from the distributor shaft due
to centrifugal force as the engine speed
increases. The weights are held in position by
two light springs, and it is the tension of the
springs which is largely responsible for the
correct spark advancement. The vacuum
control consists of a diaphragm, one side of
which is connected via a small-bore tube to a
vacuum source, and the other side to the
magnetic pick-up assembly. Vacuum in the
intake manifold, which varies with engine
speed and throttle opening, causes the
diaphragm to move, which, in turn, moves
the magnetic pick-up assembly, advancing or
retarding the spark.

Because 1988 and later models are
equipped with ECCS (see Chapter 4), the dis-
tributor used on these models differs in
design and function from earlier distributors.
A crank angle sensor inside the distributor on
all four-cylinder engines monitors engine
speed and piston position, then sends a sig-
nal to the ECCS control unit (ECU). The ECU
uses this signal to determine ignition timing,
fuel injector duration and other functions. The
crank angle sensor assembly consists of a
rotor plate, a "wave forming" circuit, a light
emitting diode (LED) and a photo diode.

The rotor plate, which is attached to the
distributor shaft, is in the base of the distribu-
tor housing. There are 360 slits machined into
the outer edge of the rotor plate. These slits
correspond to each degree of crankshaft
rotation.

The wave forming circuit is positioned
underneath the rotor plate. A small housing
attached to one side of the wave forming cir-
cuit encloses the upper and lower outer

edges of the rotor plate. A light emitting
diode (LED) is located in the upper half and a
photo diode is located in the lower half of the
small housing. When the engine is running,
the LED emits a continuous beam of light
directly at the photo diode. As the outer edge
of the rotor plate passes through the housing,
the slits allow the light beam to pass through
to the photo diode, but the solid spaces
between the slits block the light beam. This
constant interruption generates pulses which
are converted into on-off signals by the wave
forming circuit and sent to the ECU. The ECU
uses the signal from the outer row of slits to
determine engine speed and crankshaft posi-
tion. It uses the signal generated by the inner,
larger slits to determine when to fire each
cylinder. This information is then relayed to
the coil which builds secondary voltage and
sends it to the distributor cap in the conven-
tional manner, where it is distributed by the
rotor to the appropriate cylinder. Warning:
Because of the higher voltage generated by
the electronic ignition system, extreme cau-
tion should be taken whenever an operation is
performed involving ignition components.
This not only includes the distributor, coil,
control module and ignition wires, but related
items which are connected to the system as
well, such as the plug connections, tachome-
ter and any testing equipment Consequently,
before any work is performed such as replac-
ing ignition components or even connecting
test equipment, the ignition should be turned
off or the battery ground cable disconnected.
Never disconnect any of the ignition HT leads
when the engine is running or the transistor
ignition unit will be permanently damaged.

2 Ignition system - testing

Refer to illustrations 2.7a, 2.7b, 2.3a, 2.8b,
2.9, 2.10, 2.11a, 2.11b and 2.12
Warning: Never touch the spark plug or coil
wires with your bare hands while the engine is
running or being cranked. Even insulated
parts can cause a shock if they are moist.
Wear dry, insulated gloves or wrap the part in
dry cloth before handling.
1 If the engine will turn over but will not
start, the first cneck of the ignition system
should be to visually inspect the condition'of
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2.7a Plug wire resistance is checked by connecting one
ohmmeter lead to the spark plug end of the wire and the other

lead to the corresponding distributor cap inner terminal

the spark plugs, spark plug wires, distributor
cap and rotor as described in Chapter 1. Also
check the distributor air gap as described in
Section 3.
2 If these are all in good condition, and the
plug wires are secure in their connections,
the next check should be to see if current is
flowing through the high tension circuit and
causing spark at the plugs.

a) Turn the ignition switch to the Off posi-
tion.

b) Relieve the fuel pressure (see Chap-
ter 4).

c) Disconnect the ignition coil wire from
the distributor cap and, using an insu-
lated tool, hold it approximately 3/16 to
114-inch (4 to 5 mm) from a clean metal
area of the engine. Have an assistant
crank the engine over and check if a
spark occurs between the coil wire and
the engine.

d) If a spark occurs, the ignition system is
okay, and the problem lies in another
system. If no spark occurs, or occurs
intermittently, proceed with further igni-
tion system tests.

3 In order to accurately diagnose prob-
lems in the ignition system, a voltmeter which
measures in the 0 to 20 volts DC and 0 to 10
volts AC ranges, and an ohmmeter which
measures in the 0 to 1000 ohms and 0 to
5000 ohms ranges are needed.
4 If possible, start the engine and let it run
about 5 to 15 minutes with the hood closed
to bring all components to normal operating
temperature. Turn off the engine.
5 Checking the battery voltage with no
load:

a) With the ignition key in the Off position,
connect a voltmeter so the positive lead
is on the positive battery terminal and
the negative lead is on the negative bat-
tery terminal.

b) Note the reading on the voltmeter. If the
reading is between 11.5 volts and 12.5
volts, the battery is okay and you should
proceed to Step 7.

c) If the reading is below 11.5 volts, the
battery is insufficiently charged. It
should be brought to a full charge either

by running the engine or by using a bat-
tery charger. If the vehicle has been
used on a regular basis and there is no
obvious cause for the battery to be dis-
charged (such as leaving the lights on),
then the condition of the battery, charg-
ing system and starting system should
be checked as described in this Chapter
or Chapter 1.

6 Checking the battery voltage while the
engine is cranking:

a) Leave the voltmeter connected to the
battery as in the previous test.

b) Disconnect the ignition coil wire(s) from
the distributor cap and ground it to the
engine.

c) Have an assistant crank the engine over
for about 15 seconds and note the read-
ing on the voltmeter.

d) If the voltage is more than 9.6 volts, the
battery is okay and you should proceed
to Step 8. If the voltage is below 9.6
volts, the battery is insufficiently
charged. Refer to Step 6.

7 Checking the distributor cap and sec-
ondary (spark plug) wires:

a) Disconnect the spark plug wires from
the plugs.

b) Disconnect the ignition coil wire(s) from
the coil(s).

c) Remove the distributor cap, with spark
plug and coil wires still attached.

d) Connect an ohmmeter so that one lead
is inserted in the spark plug end of one
of the plug wires and the other lead is
contacting the inner distributor cap ter-
minal that the wire is connected to (see
illustration).

e) If the reading on the ohmmeter is 9,600
to 22,600 ohms, the cap terminal and
wire are okay.

f) If the reading is more than 22,600 ohms,
the resistance is too high. Check the cap
and wire individually and replace the
appropriate part.

g) Repeat this test on each of the spark
plug and coil wires.

h) Check the cap and rotor for dust, carbon j -
deposits and cracks. Measure the insu-
lation resistance between the terminals
for the coil and spark plug wires (see
illustration). If continuity exists, replace
the cap.

8 Checking the ignition coil secondary cir-
cuit:

a) With the ignition key in the Off position,
connect one ohmmeter lead to the cen-
ter high tension terminal and the other
lead to the negative primary terminal
(see illustrations).

b) If the reading is within the specified
range, the secondary coil windings are
okay.

c) If the ohmmeter reading is not within
specification, replace the ignition coil.

2.8a Place one ohmmeter lead
inside the coil high tension

terminal and touch the other to
the (-) terminal to check the
secondary resistance of the
coil on G180Z, G200Z and

4ZD1 engines
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2.10 To check the power transistor, connect the positive lead of
the voltmeter to the negative terminal of the coil and the negative

voltmeter lead to the outside of the transistor body (ground)
2.11a Activate the power transistor with a 1.5-volt dry cell battery

as shown

9 Checking the power supply circuit at the
coil (1981 through 1987 models):

a) Connect the positive lead of the volt-
meter to the positive terminal on the
ignition coil (see illustration). Note:
When performing this or any of the fol-
lowing tests, it is not necessary to dis-
connect the wiring connector when
hooking up the voltmeter, providing they
have probes that can be inserted into
the rear of the connector.

b) Turn the ignition switch to On.
c) The voltmeter should indicate that

power source line voltage is approxi-
mately 12 volts.

10 Checking the power transistor in the
ignitor (1981 through 1987 models):

a) Using a voltmeter, connect the positive
probe to the negative terminal on the
ignition ceil and the negative probe to
the body ground (see illustration).

b) Turn the ignition switch to On.
c) The voltmeter should indicate approxi-

mately 12 voits.

d) If the reading is incorrect, replace the
transistor.

11 Checking the power transistor using a
dry cell battery (1981 through 1987 models):

a) Disconnect the wiring connector from
the distributor. Using a dry ceil battery
(1.5 volts), connect the positive pole of
the battery to the pink wire terminal and
the negative pole of the battery to the
white wire terminal (see illustration).
Note: Do not apply the voltage more
than 5 seconds otherwise the power
transistor in the ignitor may be dam-
aged.

b) Turn the ignition switch to On.
c) Using a voltmeter, connect a positive

probe to the ignition coil negative termi-
nal and the negative probe to the body
ground. The voltmeter should indicate
approximately 5 volts (see illustration).

d) If the readings are incorrect, replace the
transistor.

12 Checking the ignition coil primary cir-
cuit:

a) With the ignition key in the Off position
and the ignition coil wire and primary
wires removed from the coil, connect an
ohmmeter (set in the 1X range) between
the positive and negative primary termi-

2.11b Checking transistor voltage



Chapter 5 Engine electrical systems 5-5

2.12 To check ignition coil primary circuit resistance on 1981
through 1987 models, connect the ohmmeter leads to the positive

and negative primary terminals of the coil as shown (be sure to
set the ohmmeter to the 1X range)

AIR GAP
5

PICK-UP COIL

3.4b To adjust the air gap, loosen the pick-up coil assembly
mounting screws, insert a screwdriver into the notch and move
the pick-up coil closer to or farther away from the reiuctor tooth

(G180Z or G200Z engine shown, others similar)

3.4a To check the distributor air gap, position one of the raised
segments of the reiuctor directly opposite the stator magnet (pole
piece) protruding from the pick-up coil, and, using a feeler gauge,

measure the gap between them (4ZDI engine)

rials on the ignition coil (see illustra-
tion). Note: Refer to illustration 2.8b for
the 4ZE1 engine coil.

b) If the ohmmeter is within the specified
range, the coil is okay.

c) If the ohmmeter reading is not within
these specification, replace the coil.

3 Distributor air gap (G180Z, G200Z
and 4ZD1 engines) - check and
adjustment

Refer to illustrations 3.4a and 3.4b
Note: To ensure that the ignition system
functions correctly, the air gap (distance
between the pick-up coil and reiuctor) must
be maintained as specified. To do this, pro-
ceed as follows:
1 Disengage the two spring retaining clips
and remove the cap from the distributor.
2 Remove the rotor from the end of the
distributor shaft.
3 Position one of the raised segments of

the reiuctor directly opposite the pole piece
protruding from the pick-up coil. This is best
carried out by removing the spark plugs (to
relieve compression) and rotating the
crankshaft by using a ratchet and socket on
the crankshaft bolt at the front of the engine.
4 Using feeler gauges, measure the gap
between the pole and the reiuctor segment
(see illustrations). Check with the specifica-
tions listed in this Chapter. If the air-gap
requires adjustment, loosen the pick-up coil
retaining screws and move the coil in the
required direction.
5 When the correct air-gap has been
obtained, tighten the pick-up coil retaining
screws and install the rotor and the distribu-
tor cap.

4 Distributor rotor housing (4ZE1
engine) - check and replacement

1 The rotor and cap can be changed as a
standard service procedure. The distributor

housing is an integral design and cannot be
disassembled. If ignition related problems are
occurring, take the vehicle to a dealer service
department to have the distributor diag-
nosed. If the distributor rotor housing has
been diagnosed as faulty, then the entire dis-
tributor must be replaced, as internal parts
are not available separately.
2 See Section 7 and 8 for distributor
removal and installation.

5 Stator and magnet (pick-up
assembly) - check and
replacement (G180Z, G200Z,
4ZD1 and V6 engines)

Check
Refer to illustrations 5.1a and 5.1b
Note: On 4ZD1 engines, have the distributor
diagnosed by a dealer service department
before replacing any internal parts.
1 Disconnect the distributor electrical
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5.1a Probe the terminals of the pick-up coil with an ohmmeter
and compare your reading to the value listed in the Specifications

(G180Z and G200Z engine shown)
124071-5-10.05 HAYNESI

5.1b Testing the pick-up coil on the V6 distributor

i

5.6 To remove the reluctor from the distributor on G180Z and
G200Z engines, pry it off with a pair of screwdrivers - be careful

not to damage the teeth on the reluctor
5.13 Before removing the pickup coil, unplug the lead from the

ignition module

connector and check the resistance of the
pick-up assembly using an ohmmeter (see
illustrations). On V6 models, skip to Step 13
and disconnect the pick-up coil electrical
connectors from the module. Values should
be as listed in this Chapter's Specifications.
2 If the readings are incorrect, replace the
pHck-up assembly.

Replacement
G180Z and G200Z engines
Refer to illustration 5.6

3 Disconnect the ignition coil wire from
the top of the distributor cap.
4 Remove the distributor cap from the dis-
tributor and position it out of the way.
5 Pull the rotor off the distributor shaft.
6 Using two screwdrivers (one on either
side of the reluctor), carefully pry the reluctor

from the distributor shaft. Be careful not to
damage the teeth on the reluctor (see illus-
tration).
7 Remove the screws retaining the stator
and magnet (pick-up coil assembly) to the
distributor breaker plate and lift them off.
8 Disconnect the distributor wiring har-
ness and lift out the pick-up coil assembly.
9 Installation is the reverse of the removal
procedure. When installing the reluctor. be
sure the pin is lined up with the flat side of the
distributor shaft. Also, before tightening the
pick-up coil assembly, check and adjust the
air gap as described in Section 3.

V6 engine
Refer to illustrations 5.13, 5.17a, 5.17b,
5.17c, 5.18 and 5.19
10 Detach the cable from the negative ter-
minal of the battery.
11 Remove the distributor cap and rotor

(see Chapter 1).
12 Remove the distributor from the engine
(see Section 6).
13 Detach the pick-up coil leads from th<
module (see illustration).
14 Remove the spring from the distributo
shaft.
15 Mark the distributor drive gear and shaf
so that they can be reassembled in the sam<
position.
16 If the distributor is equipped with a Hal
Effect switch, remove it.
17 Carefully mount the distributor in a soft
jawed vise and, using a hammer and punch
remove the roll pin from the distributor shaf
and gear (see illustrations). Remove the dis-
tributor shaft (see illustration).
18 To remove the pick-up coil, remove the
thin "C" washer or the retaining ciip (se«
illustration).
19 Lift the pick-up coil assembly straighi
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5.17a Mount the distributor shaft in a soft-jawed vise and, using a
drift punch and hammer, knock out the roll pin

5.17b Remove the driven gear and spacer washers from the end
of the shaft, making sure to note the order in which you remove

any spacers

5.17c Remove the shaft from the distributor 5.18 To remove the pick-up coil from a V6 engine distributor,
remove the retaining clip

up and remove it from the distributor. Note
the order in which you remove the pieces
(see illustration).
20 Reassembly is the reverse of disassem-
bly.

6 Ignition module (V6 engine) -
check and replacement

Refer to illustrations 6.4 and 6.15
Note: It is not necessary to remove the dis-
tributor to check or replace the module.

Check
1 Disconnect the tachometer lead (if so
equipped) at the distributor.
2 Check for a spark at the coil and spark
plug wires (Section 2).
3 If there is no spark, remove the distribu-
tor cap. Remove the ignition module from the
distributor but leave the connector plugged
in.
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6.15 Unplug both electrical connectors from the module

4 With the ignition switch turned On,
check for voltage at the module positive ter-
minal (see illustration).
5 If the reading is less than ten volts, there
is a fault in the wire between the module pos-
itive (+) terminal and the ignition coil positive
connector or the ignition coil and primary cir-
cuit-to-ignition switch.
6 If the reading is ten volts or more, check
the "C" terminal on the module (see illustra-
tion 6.4).
7 If the reading is less than one volt, there
is an open or grounded lead in the distribu-
tor-to-coil "C" terminal connection or ignition
coil or an open primary circuit in the coil
itself.
8 If the reading is one to ten volts, replace
the module with a new one and check for a
spark (see Section 2). If there is a spark the
module was faulty and the system is now
operating properly. If there is no spark, there
is a fault in the ignition coil.
9 If the reading in Step 4 is 10 volts or
more, unplug the pick-up coil connector from
the module. Check the "C" terminal voltage
with the ignition switch On and watch the
voltage reading as a test light is momentarily

(five seconds or less) connected between the
battery positive (+) terminal and the module
"P" terminal (see illustration 6.4).
10 If there is no drop in voltage, check the
module ground and, if it is good, replace the
module with a new one.
11 If the voltage drops, check for spark at
the coil wire as the test light is removed from
the module terminal. If there is no spark, the
module is faulty and should be replaced with
a new one. If there is a spark, the pick-up coil
or connections are faulty or not grounded.

Replacement
12 Detach the cable from the negative ter-
minal of the battery.
13 Remove the distributor cap and rotor
(see Chapter 1).
14 Remove both module attaching screws
and lift the module up and away from the dis-
tributor.
15 Disconnect both electrical connectors
from the module (see illustration). Note that
the connectors cannot be interchanged.
16 Do not wipe the grease from the module
or the distributor base if the same module is
to be reinstalled. If a new module is to be

installed, a package of silicone grease will be
included with it. Wipe the distributor base
and the new module clean, then apply the sil-
icone grease on the face of the module and
on the distributor base where the module
seats. This grease is necessary for heat dissi-
pation.
17 Install the module and attach both elec-
trical connectors.
18 Install the distributor rotor and cap (see
Chapter 1).
19 Attach the cable to the negative terminal
of the battery.

7 Distributor - removal

Refer to illustrations 7.3a and 7.3b
1 Remove the ignition coil wire that leads
to the distributor from the coil. On V6 models,
remove the air cleaner housing assembly.
2 Remove the distributor cap from the dis-
tributor and position it out of the way.
3 Mark the rotor in relationship to the dis-
tributor housing and the distributor housing in
relation to the block or cylinder head (see
illustrations).

7.3a Before removing the distributor, be sure to mark the
relationship of the rotor to the distributor body to ensure that the

two components are correctly aligned when reinstalled

7.3b Mark the position of the distributor in relation to the block or
the cylinder head (arrow) before loosening the distributor hold

down clamp
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9.5 Distributor assembly on G180Z and

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

G200Z engines

Cap
Rotor
Centrifugal advance assembly
Spring A
Spring B
Weight
Reluctor assembly
Shaft assembly
Plate assembly
Pick-up assembly
Vacuum advance
Housing assembly
Clamp
Gasket
Collar
Screw
Screw
Screw
Washer
Washer
Washer
Washer
Pin
Bolt
Screw
Washer
O-Ring

4 Disconnect the wires or wiring connec-
tor leading to the distributor.
5 Remove the vacuum line from the vac-
uum advance canister.
6 Mark the position of the distributor
adjusting bolt, remove the distributor adjust-
ing bolt and lift out the distributor.

8 Distributor - installation

If the crankshaft was not
turned after removal
1 Position the rotor exactly as it was when
the distributor was removed.
2 Lower the distributor down into the
engine. To mesh the groove in the bottom of
the distributor shaft with the drive spindle
(which turns the distributor shaft), it may be
necessary to turn the rotor slightly.
3 With the base of the distributor all the
way down against the engine block and the
mounting screw holes lined up, the rotor
should be pointing to the mark made on the
distributor housing during removal. If the
rotor is not in alignment with the mark, repeat

the previous Steps.
4 Align the mark on the distributor base
with the mark on the block or cylinder head.
Install the distributor hold-down bolt(s) and
tighten them securely.
5 Connect the vacuum iine to the vacuum
advance canister (if equipped).
6 Reconnect the wires to the distributor.
7 Reinstall the distributor cap and connect
the ignition coil wire(s).
8 Check the ignition timing as described
in Chapter 1.

If the crankshaft was turned
after removal
9 Position the number one piston to TDC,
referring to Chapter 2, if necessary.
10 Temporarily install the distributor cap on
the distributor. Note where the number one
spark plug terminal inside the cap is located
in relation to the distributor body, and make a
mark on the outside of the body at this point.
11 Remove the distributor cap again. Turn
the rotor until it is aligned with the mark. In
this position it should be firing the number
one spark plug.
12 Proceed with installation as detailed in

Steps 2 through 8. Disregard the rotor mark
references in Step 3.

9 Distributor - disassembly and
reassembly

Refer to illustrations 9.5, 9.10, 9.16a and
9.16b
1 Remove the distributor from the vehicle
as described in Section 7.
2 Remove the distributor cap.
3 Pull off the rotor.
4 Disconnect the wiring connector(s) lead-
ing to the pick-up assembly.
5 Remove the screws (see illustration)
and lift out the stator and magnet assembly.
6 Remove the screws retaining the vac-
uum controller and lift it off.
7 On 4ZD1 engines, using two screw-
drivers pry the reluctor off the distributor
shaft (see illustration 5.6). Be careful not to
damage the reluctor teeth.
8 Remove the pick-up coil assembly.
9 Remove the breaker plate set screws
and lift out the breaker plate assembly.
10 Drill off the staked end of the roll pin
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9.16a Install the weight onto the governor shaft and align the
"10.5" mark with the stopper (G180Z and G200Z engines)

9.16b Assembling the breaker plate (G180Z and G200Z engines)
10.3 Remove the electrical connector from the coil (4ZE1 engirw

(see illustration) and using a punch, drive
the knock pin from the collar and pull off the
collar.
11 Pull the rotor shaft assembly and drive
shaft out through the top of the distributor.
12 Mark the relative position of the rotor
shaft and driveshaft. Remove the packing
from the top of the rotor shaft, remove the
rotor shaft set screw and separate the two
shafts.
13 Mark the relationship of one of the gov-
ernor springs to its bracket. Also mark the
relationship of one of the governor weights to
its pivot pin.
14 Carefully unhook and remove the gover-
nor springs.
15 Remove the governor weights. A small
amount of grease should be applied to the
weights after removal.
16 Reassembly is the reverse of the disas-
sembly procedure with the following notes:

a) Be sure to correctly align all positioning
marks made during disassembly so that
all parts are assembled in their original
position (see illustration).

b) When assembling the governor shaft to
the distributor housing, install the new
pin and collar. Align the hole and install
the pin with a hammer. Always use a
new roll pin. Peen both ends of the pin
in a vise.

c) When installing the breaker plate on
G180Z and G200Z engines, fit the four
clips on the breaker plate into the hous-
ing slots (see illustration).

d) White assembling, make sure the distrib-
utor is clean and free from dirt or mois-
ture. This is very important

e) Before tightening the stator plate, adjust
the air gap as described in Section 3.

10 Ignition coil - removal and
installation

Refer to illustration 10.3
1 Remove the coil wire leading from the
distributor cap.
2 Remove the dust boot.
3 Remove the nuts and detach the pri-

mary wires from the coil (see illustration).
4 Remove the screws that hold the c<
bracket to the body and detach the coil.
5 If the coil must be removed from tt
bracket, loosen the bracket screws until tt
coil can be pulled out.
6 Installation is the reverse of the remov
procedure.

11 Starting system - general
information

The function of the starting system is
crank the engine. This system is compose
of a starting motor, solenoid and battery. Tl
battery supplies the electrical energy to tl
solenoid, which then completes the circuit
the starting motor which does the actu
work of cranking the engine.

Early models use a non-reduction ge
type of starter motor. On this starter, tt
solenoid is mounted on top of the start
motor. When the ignition switch is operate
the solenoid's gearshift lever moves tf
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starter drive pinion gear into engagement
with the teeth on the flywheei.

Later models are equipped with a reduc-
tion gear type of starter. This starter operates
n a similar manner to the type described
above except that in order to offset extremely
low temperatures, increased rotating torque is
provided through a reduction gear located
between the armature and pinion gear.

An overrunning clutch is installed on
both types of starter motors to transmit the
driving torque and to prevent the armature
from overrunning when the engine fires and
starts.

The solenoid and starting motor are
mounted together at the rear right side of the
engine. No periodic lubrication or mainte-
nance is required for the starter system com-
ponents.

The electrical circuitry of the vehicle is
arranged so that the starter motor can only
be operated on automatic transmission mod-
els when the lever is at P or N. Caution:
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. Excessive
cranking can cause overheating, which can
seriously damage the starter.

12 Starting system - check

1 If the starter motor does not rotate when
the switch is operated on an automatic trans-
mission equipped model, make sure that the
shifter is in the N or P position. On standard
transmission models, make sure the clutch
pedal is depressed.
2 Check that the battery is well charged
and all cables, both at the battery and starter
solenoid terminals, are clean, free from corro-
sion and secure.
3 If the starter motor can be heard spin-
ning but the engine is not being cranked,
then the overrunning clutch in the starter
motor is slipping and the assembly must be
removed from the engine and replaced.
4 Often when the starter fails to operate, a
click can be heard coming from the starter
solenoid when the ignition switch is turned to
the Start position. If this is heard, proceed to
Step 12.
5 Disconnect the ignition wire from the
solenoid terminal. Connect a test light
between this lead and the negative battery
terminal.
5 Have an assistant turn the key, and note
whether the test light comes on or not. If the
light comes on proceed to Step 12.
7 If the test light does not come on, con-
nect a voltmeter (set on the low scale)
between the positive battery terminal and the
bayonet connector at the solenoid. The igni-
tion wire should be connected.
8 Disconnect the ignition coil wire(s) from
the distributor cap and ground it to the
engine, so the engine will not start.
9 Have an assistant attempt to crank the
engine over and note the reading on the volt-
meter. If less than 1.5 volts is shown, there is

an open circuit in the starter and it should be
replaced with a new or rebuilt unit.
10 If the voltmeter shows more than 1.5
volts, connect a jumper wire between the
positive battery terminal and the S terminal
on the solenoid.
11 Turn the ignition switch to the Start posi-
tion and listen for a click from the solenoid. If
there still is no click and the starter does not
turn, both the solenoid and starter are defec-
tive and should be replaced. If a click is heard
and the starter turns, then there is an open
circuit in the ignition switch, inhibitor switch or
relay (on automatic transmission equipped
models) or in the wires or connectors.
12 If a click is heard while the ignition
switch is turned to the Start position in
Step 4, or if the starter turns at all, then the
starter current should be tested. Disconnect
the positive battery cable at the starter.
13 Connect an ammeter (set on the 500A
range) between this cable and its terminal on
the starter.
14 Remove the ignition coil wire(s) from the
distributor cap to keep the engine from start-
ing.
15 Have an assistant attempt to crank the
engine and note the reading on the ammeter
and the speed at which the starter turns.
16 If the ammeter reading is less than
specified and the starter speed is normal, the
starter is okay and the problem lies else-
where.
17 If the reading is less than specified but
the starter motor speed is slow, proceed to
Step 22.
18 If the ammeter reading is more than
specified, reinstall the ignition coil wire in the
distributor cap.
19 Have an assistant start the engine but
hold the key in the Start position so that the
starter motor doesn't stop operating. Note
the ammeter reading. (Do not allow the
starter motor to turn for more than 30 sec-
onds at a time).
20 If the ammeter reading is less than
specified and the starter turns fast, then the
problem is a mechanical one such as a tight
engine. Make sure that the engine oil is not
too thick, and check for other causes of
resistance within the engine.
21 If the ammeter reading exceeds the
specified no load current the starter is
shorted and must be replaced with a new
one.
22 If the ammeter reading in Step 15 is less
than specified, but the starter turns slowly,
test for a voltage drop in the starter positive
circuit.
23 Connect a voltmeter (set on the low
scale) so the positive lead is on the positive
battery post (or cable) and the negative lead
is connected to the M solenoid terminal (this
is the terminal with the braided copper strap
leading to the starter motor).
24 Remove the ignition coil wire(s) from the
distributor cap and ground them on the
engine.
25 Have an assistant attempt to crank the
engine over and note the reading on the volt-

meter. If less than one voit is shown, proceed
to Step 28.
26 If more than one volt is shown, connect
the negative voltmeter lead to the B solenoid
terminal (this is the terminal which connects
to the battery).
27 Have an assistant crank the engine and
note the reading on the voltmeter. If more
than one volt is shown, then the problem is a
bad connection between the battery and the
starter solenoid. Check the positive battery
cable for looseness or corrosion. If the read-
ing indicated less than one volt, then the
solenoid is defective and should be replaced.
28 If the voltmeter test in Step 25 shows
less than one volt test for a voltage drop in
the starter ground circuit.
29 Connect the negative lead of the volt-
meter (set on the low scale) to the negative
battery terminal and hold the positive volt-
meter lead to the starter housing. Be sure to
make a good connection.
30 Have an assistant crank the engine and
note the voltmeter reading. If the reading
shows more than 0.5 volts, then there is a
bad ground connection. Check the negative
battery cable for looseness or corrosion. Also
check the starter motor ground connections
and the tightness of the starter motor mount-
ing bolts.
31 If the voltmeter reading shows less than
0.5 volts, return to Step 7 and follow the pro-
cedure outlined there.

13 Starter motor - removal and
installation

Refer to illustrations 13.2 and 13.3
1 Disconnect the negative battery cable
from the battery. Raise the vehicle and sup-
port it on jackstands.
2 Remove the wires from the starter
solenoid {see illustration). Label the wires
and terminals to prevent confusion during
installation.

13.2 The starter solenoid is only
accessible from under the engine - be

sure to mark the locations of the wires to
the starter before disconnecting them
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13.3 To remove the starter from the V6 engine, detach the
electrical wires from the solenoid terminals, then remove both

mounting bolts (arrows)

14.3 To remove the starter solenoid from the starter motor on \
engines, remove the solenoid to starter frame mounting screw:

then turn the solenoid in a clockwise direction and pull

15.3 Starter motor details -
G180Z and G200Z engines

1 Solenoid terminal
2 Solenoid
3 Gear case assembly
4 Rear co ver assembly
5 Brush holder assembl
6 Field coil assembly
7 Armature
8 Shift lever
9 Torsion spring

10 Pinion
11 Pinion stop
12 Pinion stop clip
13 Dust cover
14 Snap-ring
15 Thrust washers
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3 Remove the starter motor mounting
ooits (see illustration).
4 Lift out the starter motor and solenoid.
5 Installation is the reverse of the removal
procedure.

14 Starter solenoid - removal and
installation

Refer to illustration 14.3
1 Remove the starter motor as described
in Section 12.
2 Remove the nut that holds the braided
copper strap to the solenoid.
3 Remove the two mounting screws and
detach the solenoid from the starter motor
(see illustration).
4 Installation is the reverse of the removal
procedure. Note: During installation be sure
to engage the solenoid plunger with the
starter motor shift lever.

15 Starter motor - brush
replacement

Non-reduction gear starter
Refer to illustrations 15.3 and 15.8
1 Remove the starter motor (see Sec-
tion 12).
2 Remove the starter solenoid (see Sec-
tion 13).
3 Remove the rear dust cover from the
starter motor (see illustration).
4 Remove the snap-ring and thrust
washer.
5 Remove the two brush holder set
screws from the rear plate.
6 Remove the two through bolts from the
rear of the starter.
7 Remove the rear cover.
8 Lift the brush holder plate and discon-
nect the springs (see illustration). Remove
each of the brushes from the holder plate by
disengaging them from their springs. Mea-
sure the length of the brushes. Compare
them to the lengths listed in this Chapter's
Specifications. If they are shorter, they

should be replaced with new ones. On some
modeis it is necessary to use a soldering gun
to remove and install the brushes.
9 Check the brush springs for rusting, dis-
tortion or breakage.
10 Assembly is the reverse of the above
procedure.

Reduction gear starter
11 Remove the starter as described in Sec-
tion 12.
12 Remove the solenoid as described in
Section 13.
13 Remove the through bolts by unscrew-
ing them and drawing them out through the
rear.
14 Remove the rear cover from the starter
motor. Be careful not to damage the overrun-
ning clutch.
15 Remove the yoke, armature and brush
holder as an assembly from the center hous-
ing. Be careful not to knock the brushes,
commutator or coil against any adjacent part.
16 Lift the brush springs and remove the
brushes from the brush holder.
17 Measure the length of the brushes. If
they are shorter than the specified length
they should be replaced with new ones. On
some models it is necessary to use a solder-
ing gun to remove and install the brushes.
18 Reassembly of the starter motor is the
reverse of the disassembly procedure.

16 Charging system - general
information

The charging system consists of the
alternator, the voltage regulator and the bat-
tery. These components work together to
supply electrical power for the engine igni-
tion, lights, radio, etc.

The alternator is turned by a drivebeit at
the front of the engine. When the engine is
operating, voltage is generated by the alter-
nator to be sent to the battery for storage.

The alternator uses a solid-state regula-
tor mounted inside the alternator housing.
The purpose of the voltage regulator is to
limit alternator voltage to a pre-set value, pre-

venting power surges, circuit overloads, etc..
during peak voltage output. The regulator
voltage setting cannot be adjusted.

The charging system does not ordinarily
require periodic maintenance. The drivebelts,
electrical wiring and connections should,
however, be inspected during normal tune-
ups.

17 Alternator - maintenance and
special precautions

1 Alternator maintenance consists of
occasionally wiping away any dirt or oil which
may have collected on it.
2 Check the tension of the drivebeit (refer
to Chapter 1).

- 3 No lubrication is required, as alternator
bearings are sealed for the life of the unit.
4 Take extreme care when making circuit
connections to a vehicle equipped with an
alternator and observe the following precau-
tions: When making connections to the alter-
nator from a battery, always match correct
polarity. Before using electric-arc welding
equipment to repair any part of the vehicle.,
disconnect the wiring from the alternator and
disconnect the positive battery terminal.
Never start the engine with a battery charger
connected.

18 Charging system - check

1 If a malfunction occurs in the charging
circuit, don't automatically assume that the
alternator is causing the problem. First check
the following items:

a) Check the drivebeit tension and condi-
tion (Chapter 1). Replace it if it's worn or
deteriorated.

b) Make sure the alternator mounting and
adjustment bolts are tight.

c) Inspect the alternator wiring harness and
the connectors at the alternator and
voltage regulator. They must be in good
condition and tight.

d) Check the fusible link (if equipped)
located between the starter solenoid
and the alternator. If it's burned, deter-
mine the cause, repair the circuit and
replace the link (the vehicle won't start
and/or the accessories won't work if the
fusible link blows). Sometimes a fusible
link may IOOK good, but stiil be bad. if in
doubt, remove it and check for continu-
ity.

e) Start the engine and check the aiiernaior
for abnormal noises (a shrieking or
squealing sound indicates a bad bear-
ing).

f) Check the specific gravity of the battery
electrolyte. If it's low, charge the battery
(doesn't apply to maintenance free bat-
teries).

g) Make sure the battery is fully charged
(one bad cell in a battery can cause
overcharging by the alternator).
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19.6 Remove the
alternator mounting

bolts (arrows)
and bracket

h) Disconnect the battery cables (negative
first, then positive). Inspect the battery
posts and the cable clamps for corro-
sion. Clean them thoroughly if necessary
(see Chapter 1). Reconnect the cable to
the positive terminal.

i) With the key off, connect a test light
between the negative battery post and
the disconnected negative cable clamp.
1) If the test light does not come on,

reattach the clamp and proceed to
the next step.

2) If the test light comes on, there is a
short (drain) in the electrical system
of the vehicle. The short must be
repaired before the charging system
can be checked.

3) Disconnect the alternator wiring har-
ness.

20.2 Alternator - exploded view

1 Rotor assembly
2 Spacer
3 Stator assembly
4 Cover assembly
5 Rear cover
6 Holder
7 Diode assembly
8 Cover assembly
9 Retainer

10 Pulley assembly
11 Through bolt
12 Nut assembly
13 Bearing
14 Bearing
15 Screw kit
16 Wire assembly
17 Brush and condenser

assembly
18 Condenser assembly
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20.10 The quickest way to
check for brush wear is to
note how close the brush
has worn to the limit line

(a) If the light goes out the alterna-
tor is bad.

(b) If the light stays on, pull each
fuse until the light goes out (this
will tell you which component or
circuit is shorted).

2 Using a voltmeter, check the battery
voltage with the engine off. If should be
approximately 12-volts.
3 Start the engine and check the battery
voltage again. It should now be approxi-
mately 14-to-15 volts.
4 Turn on the headlights. The voltage
should drop, and then come back up, if the
charging system is working properly.
5 If the voltage reading is more than the
specified charging voltage, replace the volt-
age regulator (refer to Section 20). If the volt-
age is less, the alternator diode(s), stator or
rectifier may be bad or the voltage regulator
may be malfunctioning.

19 Alternator - removal and
installation

Refer to illustration 19.6
1 Disconnect the negative battery cable
from the battery.

2 On V6 engines, remove the serpentine
belt (see Chapter 1).
3 On G180Z, G200Z, 4ZD1 and 4ZE1
engines, remove the air pump.
4 Clearly label then detach all wires from
the rear of the alternator.
5 Refer to Chapter 1 and remove the alter-
nator drivebelt.
6 Remove the adjusting and mounting
bolts (see illustration).
7 Lift the alternator from its mounting
bracket.
8 Installation is the reverse of the removal
procedure.

20 Alternator voltage regulator and
brushes - replacement

Refer to illustrations 20.2 and 20.10
Note: On vehicles equipped with a V6 engine,
the alternator (model CS-130) cannot be
repaired. If the unit is faulty, replace it with a
new alternator. Also, G180Z and G200Z
engines are equipped with alternators and
separate voltage regulators. The voltage reg-
ulator is mounted on the firewall. On 4ZD1
and 4ZE1 engines, the alternator is equipped
with an internal voltage regulator.
1 Remove the alternator from the vehicle

as described .n Section 19.
2 Remove the four through-boits from the
rear cover (see illustration).
3 Separate the front cover/rotor assembly
from the rear cover/statcr assembly by lightly
tapping the front bracket with a soft-faced
hammer.
4 Disconnect the wire connecting the
diode set plate to the brush at the brush ter-
minal by heating it with a soldering iron.
Note: When melting the solder, hold the lead
wire with long nose pliers to prevent heat
transferred to the diodes.
5 Disconnect the diode set plate from the
side face of the rear cover.
6 Remove the nut securing the battery ter-
minal bolt.
7 Partially lift the diode set plate together
with the stator coil from the rear cover.
Remove the screw connecting the diode set
plate to the brush.
8 Separate the rear cover, together with
the stator coil and diode and remove the
brush and IC regulator (4ZE1 and 4ZD1
engines).
9 Check for free movement of the brush
and make sure the holder is clean and
undamaged.
10 Check for brush wear either by noting
the brush wear limit line (see illustration) or
by measuring the length of the brush and
comparing it to the wear limit in the Specifi-
cations at the beginning of this Chapter. If the
brush is worn beyond either limit, it must be
replaced with a new one. _
11 If the voltage regulator is defective, it ^
and the brush assembly should be replaced
as one unit.
12 Reassembly of the alternator is the
reverse of the disassembly procedure, with
the following notes:

a) Soldering of the stator coil lead wires to
the diode assembly should be done as
quickly as possible to prevent excessive
heat from building up around the diode
assembly.

b) When soldering, use a non-acidic sol-
dering paste and keep the soldering iron
temperature between 300 and 350
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General information

Refer to illustration 1.5
As smog standards have become more

stringent, the emissions control systems
developed to meet these requirements have
not only become increasingly more diverse
and complex, but are now designed as inte-
gral parts of the operation of the engine.
Where once the anti-pollution devices used
were installed as peripheral "add-on" compo-
nents, the present systems work closely with
such other systems as the fuel, ignition and
exhaust systems. AN vital engine operations
are controlled by the emissions control sys-
tem.

Because of this close integration of sys-
tems, disconnecting or not maintaining the
emissions control systems can adversely
affect engine performance and life, as well as
fuel economy.

This is not to say that the emissions sys-
tems are particularly difficult for the home
mechanic to maintain and service. You can
perform general operational checks, and do
most (if not all) of the regular maintenance
easily and quickly at home with common
tune-up and hand tools. Note: The most fre-
quent cause of emissions problems is simply
a loose or broken vacuum hose or wire, so

6
always check hoses, wires and connectors
before performing major repairs.

While the end result from the various
emissions systems is to reduce the output of
pollutants into the air, namely hydrocarbons
(HC), carbon monoxide (CO), and oxides of
nitrogen (NOx), the various systems function
independently toward this goal. This is the

way in which this Chapter is divided.
Note: Always refer to the Vehicle Emis-

sion Control Information (VECI) label (see
illustration) for specific information regarding
emissions components on your vehicle. Simi-
larly, always use the vacuum hose routing
diagram as the final word regarding hose
routing for your particular vehicle.
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2 Thermostatically Controlled Air
Cleaner (TCAC) system

Refer to illustration 2.2

General information
1 The Thermostatically Controlled Air
Cleaner (TCAC) system improves engine effi-
ciency and reduces hydrocarbon emissions
during the initial warmup period of the engine
by maintaining a controlled air temperature
into the carburetor. Temperature control of
the incoming air allows leaner fuel mixtures
and helps prevent carburetor icing in cold
weather.
2 The system (see illustration) uses a hot
air control valve located in the snorkel of the
air cleaner housing to control the ratio of cold
and warm air into the carburetor or TBI unit.
This valve is controlled by a vacuum motor
which is, in turn, modulated by a thermo-sen-
sor or temperature sensor in the air cleaner.
This air bleed valve opens when the intake air
temperature is cold, thus allowing warm air
from the heat stove to reach the carburetor.
When the air is hot, the valve closes, thus
closing off the warm air.
3 It is during the first few miles of driving
(depending on outside temperature) that this
system has its greatest effect on engine per-
formance and emissions output. When the
engine is cold, the air control valve blocks off
the air cleaner inlet snorkel, allowing only
warm air from the exhaust manifold to enter
the carburetor. Gradually, as the engine
warms up, the valve opens the snorkel pas-
sage, increasing the amount of cold air
allowed in. Once the engine reaches normal
operating temperature, the valve completely
opens, allowing only cold, fresh air to enter.
4 Because of this cold-engine-only func-
tion, it is important to periodically check this
system to prevent poor engine performance
when cold, or overheating of the fuel mixture

once the engine has reached operating tem-
peratures. If the air cleaner valve sticks in the
"no heat" position, the engine will run poorly,
stall and waste gas until it has warmed up on
its own. A valve sticking in the "heat" position
causes the engine to run as if it is out of tune
due to the constant flow of hot air to the car-
buretor.

Checking
Thermo-sensor
Refer to illustration 2.8
5 With the engine off, note the position of
the hot air control valve inside the air cleaner
snorkel. If the vehicle is equipped with an air
duct on the end of the snorkel, it will have to
be removed prior to this check. If visual
access to the valve is difficult, use a mirror.
The valve should be down, meaning that all
air would flow through the snorkel (fresh air)
and none through the exhaust manifold hot-
air duct at the underside of the air cleaner
housing (hot air).
6 Now have an assistant start the engine
and continue to watch the valve inside the
snorkel. With the engine cold and at idle, the

valve should close off all air from the snorkel
(fresh air), allowing heated air from the
exhaust manifold to enter the air cleaner
intake. As the engine warms to operating
temperature the valve should move, allowing
outside air through the snorkel to be included
in the mixture. Eventually, the valve should
move down to the point where most of the
incoming air is through the snorkel (fresh air)
and not the exhaust manifold duct (hot air).
7 If the valve did not close off snorkel air
(fresh air) when the cold engine was first
started, disconnect the vacuum hose at the
snorkel vacuum motor and place your thumb
over the hose end, checking for vacuum. If
there is vacuum going to the motor, check
that the valve and link are not seized or oind-
ing in the air cleaner snorkel. Replace the
vacuum motor if the hose routing is correct
and the valve moves freely.
8 If there was no vacuum going to the
motor in the above test, check the hoses to
make sure they are not cracked, crimped or
disconnected. If the hoses are clear and in
good condition, replace the thermo-sensor
inside the air cleaner housing (see illustra-
tion).
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Vacuum motor
Refer to illustration 2.9
9 Detach the vacuum hose from the vac-
uum motor and connect a hand-held vacuum
pump in its place (see illustration).
10 Apply vacuum to the motor. The hot air
control valve should move, closing off fresh
air from the snorkel inlet.
11 If the vacuum motor does not perform
as described it should be replaced.

Component replacement
Thermo-sensor
12 Using pliers, flatten the clip that retains
the vacuum hose to the sensor and remove
the clips.
13 Disconnect the hoses from the sensor.
14 Carefully note the position of the sensor.
The new sensor must be installed in exactly
the same position.
15 Lift the sensor from the air cleaner.
Note: The gasket between the sensor and air
cleaner is bonded to the air cleaner and
should not be removed.
16 Install the new sensor with new gaskets
in the same position as the old one.
17 Press the retaining clip on the sensor.
Do not damage the control mechanism in the
center of the sensor.
18 Connect the vacuum hoses and install
the air cleaner on the engine.

Vacuum motor
19 Remove the screws or drill out the rivets
that attach the vacuum motor retainer to the
air cleaner.
20 Turn the vacuum motor to disengage it
from the air control valve and lift it off.
21 Installation is the reverse of the removal
procedure.

3 High altitude emission control
system

General information
1 1982 and 1983 vehicles can be
equipped with a high altitude emission con-
trol system to compensate for the density of
air at higher elevations. This system will allow

the engine to perform better and the emission
system to control the release of excess emis-
sions at higher altitudes. Note: If the vehicle
has been in use in high altitudes and is
equipped with this system, and is returning to
low altitudes (permanently), reverse the pro-
cedure described below.

Installation
Manual transmission models
2 Obtain the correct high altitude emission
control system kit from an Isuzu dealer parts
department.
3 Detach the hose from the air switching
valve at the left front of the engine.
4 Connect the delay valve to the discon-
nected valve and hose, with the "A" on the
valve facing the carburetor side of the hose.
5 Adjust the ignition timing to the Specifi-
cation on the label that came with the kit (4-
degrees more advance than the original tim-
ing specification). Check the idle speed and
adjust it if necessary.
6 Attach the label in a prominent location
under the hood.

Automatic transmission models
7 Follow Steps 3 and 4 and install the
deiay valve.
8 Remove the ignition coil and install the
altitude switch and the solenoid valve assem-
bly using a Song bolt and nut.
9 Remove the three rubber caps on the
altitude compensation air passages on the
carburetor and install the solenoid valve.
10 Remove the rubber cap from the altitude
compensation port on the air cleaner, and
connect the large rubber hose from the
solenoid valve to the port.
11 Connect the electrical connector on the
altitude switch and the solenoid valve assem-
bly to the body harness connector.
12 Adjust the engine speed to the specifi-
cation.
13 Check the ignition timing and adjust it to
the specification on the label that came with
the kit (4-degrees more advance than the
original timing specification).
14 Attach the label in a prominent location
under the hood.

4 Positive Crankcase Ventilation
(PCV) system

Refer to illustration 4.2

General information
1 The Positive Crankcase Ventilation, or
PCV system, as it is more commonly called,
reduces hydrocarbon emissions by circulating
fresh air through the crankcase. This air com-
bines with blow-by gases, or gases blown
past the piston rings during compression, and
the combination is then sucked into the intake
manifold to be reburned by the engine.
2 This process is achieved by using one
air pipe running from the air cleaner to the
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rocker arm cover, a one-way PCV valve
located on the intake manifold and a second
air pipe running from the crankcase to the
PCV valve {see illustration). Note: Some
models use a regulating orifice instead of a
PCV valve.
3 During the partial throttle operation of
the engine, the vacuum created in the intake
manifold is great enough to suck the gases
from the crankcase, through the PCV valve
and into the manifold. The PCV valve allows
the gases to enter the manifold, but will not
allow them to pass in the other direction.
4 The ventilating air is drawn into the
rocker arm cover from the air cleaner, and
then into the crankcase.
5 Under full-throttle operation, the vac-
uum in the intake manifold is not great
enough to suck the gases in. Under this con-
dition the blowby gases flow backwards into
the rocker arm cover, through the air tube
and into the air cleaner, where it is carried
into the intake manifold in the normal air
intake flow.

Checking
6 The PCV system can be checked for
proper operation quickly and easily. This sys-
tem should be checked regularly as carbon
and sludge deposited by the blow-by gases
may eventually clog the PCV valve and/or
system hoses. When the flow of the PCV sys-
tem is reduced or stopped, common symp-
toms are rough idling or reduced engine
speed at idle.
7 To check for proper vacuum in the sys-
tem, disconnect the rubber air hose where it
exits the air cleaner.

8 With the engine idling, place your thumb
lightly over the end of the hose. You should
feel a slight pull of vacuum. The suction may
be heard as your thumb is released. This will
indicate that air is being drawn all the way
through the system. If a vacuum is felt, the
system is functioning properly.
9 If there is very little vacuum or none at
all, at the end of the hose, the system is
clogged and must be inspected further.
10 With the engine still idling, disconnect
the rubber hose from the PCV valve (if the
system isn't equipped with a PCV valve, dis-
connect the hose from the rocker arm cover -
see illustration 4.2). Now place your finger
over the end of the valve and feel for a suc-
tion. You should feel a relatively strong vac-
uum at this point. This indicates that the valve
is good.
11 If no vacuum is felt at the PCV valve,
remove the valve from the intake manifold.
Shake it and listen for a clicking sound. That
is the rattle of the valve's check needle. If the
valve does not click freely, replace it.
12 If a strong vacuum is felt at the PCV
valve, yet there is still no vacuum during the
test described in Step 8, then one of the sys-
tem's vent tubes is probably clogged. Both
should be removed and blown out with com-
pressed air.
13 If, after cleaning the vent tubes, there is
still no suction at the air pipe, there is a
blockage in an internal passage possibly at
the baffle plate and steel net inside the
crankcase. This requires disassembly of the
engine to correct.
14 When purchasing a new PCV valve,
make sura it is the proper one for your vehi-

cle. An incorrect PCV valve may pull too
much or too little vacuum, possibly causing
damage to the engine.

5 Exhaust Gas Recirculation (EGR)
system

Refer to illustrations 5.1, 5.6a, 5.6b and 5.7

General information
1 This system is used to reduce oxides of
nitrogen (NOx) emitted from the exhaust. For-
mation of these pollutants take place at very
high temperatures; consequently, it occurs
during the peak temperature period of the
combustion process. To reduce peak tem-
peratures, and thus the formation of NOx, a
small amount of exhaust gas is taken from
the exhaust system and recirculated in the
combustion cycle (see illustration).
2 In addition, within each system various
EGR valves are used according to the trans-
mission used and the altitude the vehicle is
expected to be operated at. For replacement,
the EGR valve can be identified by the part
number stamped on the recessed portion at
the top of the valve.
3 Because a malfunctioning EGR system
can severely affect the performance of the
engine, it is important to understand how
each system works in order to accurately
troubleshoot it. Common engine problems
associated with the EGR system are: rough
idling or stalling when at an idle, rough engine
performance upon light throttle application
and stalling on deceleration.
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5.6a The backpressure transducer is
located on the intake manifold near

the distributor

EGR valve
4 The EGR valve is mounted under the
intake manifold (four cylinder models) or on
top of the manifold (V6 models) and controls
the recycled gas flow drawn into the intake
manifold from the exhaust manifold.
5 As the throttle valve is opened, vacuum
is applied to the vacuum diaphragm in the
EGR valve. When vacuum reaches the speci-
fied value, the diaphragm overcomes spring
force and opens the exhaust gas metering
valve thus allowing exhaust gas to be pulled
into the engine intake.

Backpressure transducer valve
(four-cylinder models only)
6 The backpressure transducer is respon-
sive to exhaust pressure (see illustrations).

Under normal operating conditions, ported
vacuum leaks into the atmosphere and is
applied to the EGR valve under high pressure
conditions thereby modulating the volume of
recirculating exhaust gas.

Thermal vacuum valve
(four-cylinder models only)
7 The thermal vacuum valve is mounted
on the intake manifold and is connected in
series between the vacuum port in the carbu-
retor and the EGR valve (see illustration).
The valve operates similarly to the coolant
thermostat. As the wax melts and expands, it
opens and closes the vacuum valve.
8 When the coolant temperature is be-
low 115 to 120-degrees F, the valve is closed
and the EGR system does not operate. When
the coolant temperature is above 115 to 120-
degrees F, the valve is open and the EGR
system operates.

Checking
9 Place your finger under the EGR valve
and push upward on the diaphragm plate
(see Chapter 1). The diaphragm should move
freely from the closed to the open position. If
it doesn't, replace the EGR valve.
10 Now start the engine and run at idle
speed. While the engine is still just beginning
to warm up, again push upward on the EGR
diaphragm with your finger. If the valve or
adjacent accessories are hot, wear gloves to
prevent burning your fingers. When the
diaphragm is pressed (valve open to recircu-
late exhaust), the engine should lose speed,
stumble or even stall. If the engine did not
change speed, the exhaust gas pipe or pas-
sage leading to the EGR valve should be
checked for blockage.

Component replacement
EGR valve
11 Disconnect the EGR exhaust tube by
loosening the retaining nut (four cylinder
models only).
12 Disconnect all hoses from the EGR
valve, noting how they are installed. On V6
models, remove the air cleaner.
13 Remove the EGR valve mounting bolts
and lift it off.
14 Clean the mating surfaces of the EGR
valve and the intake manifold, removing all
traces of old gasket material.
15 Installation is the reverse of the removal
procedure. Note: Be sure to use a new I gas-
ket.

Backpressure transducer valve
(four-cylinder models only)
16 Disconnect the vacuum signal hoses
from the top of the valve.
17 Lift the valve away from the bracket.
18 Disconnect the exhaust backpressure
hose from the bottom of the valve, and remove
the valve from the engine compartment.
19 Installation is the reverse of the removal
procedure. Note: When replacing the valve,
be sure the new valve has the same type
number stamped on it as the old one.

Thermal vacuum valve (four-
cylinder models only)
20 Drain about one quart of coolant from
the radiator.
21 Disconnect the vacuum hoses from the
switch, noting their positions for reassembly.
22 Using a wrench, remove the switch.
23 When installing the switch, apply thread Q
sealer to the threads, being careful not to
allow the sealant to touch the bottom sensor.
24 Install the switch and tighten it securely.
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EGR control solenoid (V6 models
only)
25 Remove the air cleaner assembly. Trace
the vacuum hose from the EGR valve to the
EGR control solenoid.
26 Remove the EGR control solenoid
mounting bolts.
27 Disconnect the electrical connector and
the vacuum hose from the solenoid.
28 Installation is the reverse of the removal
procedure.

6 Fuel evaporative emission
control system

Warning: Gasoline is extremely flammable,
so take extra precautions when working on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs in or
near the work area. Also, don't work in a
garage in which a natural gas appliance such
as a water heater or clothes dryer is present.

General information
Refer to illustrations 6.2, 6.3 and 6.8
1 The evaporative emission control sys-
tem is designed to prevent the escape of fuel

vapors from the fuel system into the atmo-
sphere.
2 The evaporative emission control sys-
tem on four-cylinder models consists of a
canister, a roll over and float valve, a purge
control valve, a vent switching valve, a check
and relief valve, a fuel check valve, the asso-
ciated vapor lines and a specially designed
fuel filler cap (see illustration). On V6 models
it is composed of the canister, the thermo-
static vacuum switch and the associated
vapor lines. The purpose of each of these
components, and how to check them, is
described briefly in this Section.

Canister
3 When the engine is inoperative, fuel
vapors generated inside the fuel tank and the
carburetor float chamber are absorbed and
stored in the canister. When the engine is
running, the fuei vapors absorbed in the can-
ister are drawn into the intake manifold
through the check and relief valve and an ori-
fice (see illustration).

Vent switching valve
4 The bowl vent valve controls the carbu-
retor bowl vapors. When the engine is not
running, the vent switching valve is opened

allowing fuel vapor to enter the canister.
5 During engine operation, the vent
switching valve is closed to prevent ambient
air from flowing into the carburetor through
the canister.

Purge control valve
6 The purge control valve is closed during
idle to prevent vaporized fuel from entering
the intake manifold. At higher engine speeds,
the purge control valve opens.

Fuel filler cap
7 The fuel filler cap is equipped with a
relief valve to prevent the escape of fuel
vapor into the atmosphere.

Roll over and float valve
8 The fuel vapor taken up into the roll over
and float valve is fed into the check and relief
valve. When the pressure of the fuel vapor
becomes high, the check valve opens, allow-
ing the vapor into the canister (see illustra-
tion).
9 While the check valve is held open, the
valve at the air cleaner side remains closed
preventing the flow of vapor into the air
cleaner.
10 When the engine is running, vacuum is
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6.12 With the
ignition switch On,

there should be
battery voltage

present at the vent
switching valve

electrical connector

1 Vent switching
valve

2 Electrical
connector

6.15 Apply vacuum to the purge control
valve - it should take more than 1.4 in-Hg

to open the valve

developed in the tank and the difference in
pressure between the relief side and the fuel
tank decreases, the relief valve opens allow-
ing ambient air from the air cleaner into the
fuel tank. This ambient air replaces the vapor
within the fuel tank bringing the fuel tank
back into atmospheric condition.

Checking
Canister
11 See Chapter 1 for canister check and
replacement procedures.

Vent switching valve
Refer to illustration 6.12
12 Remove the air cleaner (see Chapter 4).
Turn the ignition switch to On and attach a
test light to the electrical connector for the
vent switching valve (see illustration).
13 The valve should be energized with bat-
tery voltage activating the test light. If there is
not any voltage present, check the circuit for
an open or shorted condition.

Purge control valve
Refer to illustration 6.15
14 Remove the purge control valve hose
from the valve on the canister.
15 Attach a hand vacuum pump to the vac-
uum fitting on the valve (see illustration).
16 Apply vacuum - the valve should not
open until at least 1.4 in-Hg of vacuum is
applied.

Fuel filler cap
17 Inspect the gasket on the underside of
the cap for deformation and deterioration. If
damage is evident, replace the cap.

7 Air injection reactor system

General information
Refer to illustrations 7.1a and 7.1b
1 This is a method of injecting air (gener-
ated in an external compressor) into the
exhaust manifold in order to reduce hydro-

6
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carbons and carbon monoxide in the exhaust
gas by providing conditions favorable for
recombustion. On four-cylinder engines, the
system is composed of a belt drive air pump,
check valve, air switching valve, mixture con-
trol valve, air gallery and the associated
hoses (see illustrations). On six-cylinder
engines the system is made up of the air
pump, the Electric Air Control (EAC) valve, an
EAC solenoid, a check valve, the ECM and
the associated hoses. Because the system is
ECM-controlled, the checks that can be
made to the system are limited.
2 Air is drawn through the air pump air
cleaner, compressed, and directed through
the check valve to the air gallery and injection
nozzles (four-cylinder engines) in the exhaust
manifold. During high speed operation,
excessive pump pressure is vented to the
atmosphere through the relief valve (four-
cylinder models) or to the air cleaner (six-
cylinder models).
3 The check valve is installed in the deliv-
ery line, just before the exhaust manifold. The
function of this valve is to prevent any
exhaust gases from passing into the air pump
should the manifold pressure be greater than
the pump injection pressure. It is designed to
close against the exhaust manifold pressure
should the air pump fail as a result, for exam-
ple, of a broken drivebelt.

Checking
Refer to illustrations 7.7, 7.9 and 7.11
4 Check all hoses, air gallery pipes and
nozzles for security and condition.
5 Check and adjust the air pump drivebelt
tension as described in Chapter 1.
6 With the engine at normal operating
temperature, disconnect the hose leading to
the check valve.

Check valve
7 Run the engine at approximately 2000
rpm and then let it return to idling speed,
while watching for exhaust gas leaks from the
valve (see illustration). Where these are evi-
dent, replace the valve.

Air pump relief valve
8 Run the engine at a steady 3000 rpm
and place your hand on the air outlet of the
emergency relief valve. A definite air pressure
should be felt. If it is not, replace the valve.

Air switching valve
9 The air switching valve (see illustration)
is installed near the air pump. If normal, the
secondary air continues to blow out from the
valve if the accelerator pedal is pressed
quickly and then released. Air should blow for
not more than 5 seconds. If the valve contin-
ues to blow air, replace the valve.

Mixture control valve
10 Locate the mixture control valve near
the air cleaner. The air cleaner may have to
be removed for access.
11 Remove the air hose from the intake
manifold to the mixture control valve and
plug it. If the mixture control valve is function-
ing properly, the secondary air continues to
blow from the mixture control valve for only a
few seconds when the accelerator pedal is

pressed and released quickly. If the valve
continues to blow air for more than 5 sec-
onds, then replace the valve (see illustra-
tion).

Component replacement

Air pump
12 Remove the air hoses from the pump.
13 Remove the drivebelt from the pump
referring to Chapter 1, if necessary.
14 Remove all hoses from the pump.
15 Remove the mounting and adjusting
bolts and lift the pump out.
16 If necessary, remove the pulley from th€
pump.
17 Installation is the reverse of the remova
procedure.

Check valve
18 Remove the air cleaner.
19 Disconnect the air hose from the checl-
valve.
20 Remove the check valve from the ai
gailery pipe, using two wrenches.
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developed in the tank and the difference in
pressure between the relief side and the fuel
tank decreases, the relief valve opens allow-
ing ambient air from the air cleaner into the
fuel tank. This ambient air replaces the vapor
within the fuel tank bringing the fuel tank
back into atmospheric condition.

Checking
Canister
11 See Chapter 1 for canister check and
replacement procedures.

Vent switching valve
Refer to illustration 6.12
12 Remove the air cleaner (see Chapter 4).
Turn the ignition switch to On and attach a
test light to the electrical connector for the
vent switching valve (see illustration).
13 The valve should be energized with bat-
tery voltage activating the test light. If there is
not any voltage present, check the circuit for
an open or shorted condition.

Purge control valve
Refer to illustration 6.15
14 Remove the purge control valve hose
from the valve on the canister.
15 Attach a hand vacuum pump to the vac-
uum fitting on the valve (see illustration).
16 Apply vacuum - the valve should not
open until at least 1.4 in-Hg of vacuum is
applied.

Fuel filler cap
17 Inspect the gasket on the underside of
the cap for deformation and deterioration. If
damage is evident, replace the cap.

7 Air injection reactor system

General information
Refer to illustrations 7.1a and 7.1b
1 This is a method of injecting air (gener-
ated in an external compressor) into the
exhaust manifold in order to reduce hydro-
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21 Installation is the reverse of the removal
procedure.

Mixture control valve
22 Remove the valve from the clamp
bracket and disconnect the hose.
23 Installation is the reverse of removal.

Air switching valve
24 Remove the mounting hardware and
hoses from the valve and remove the valve.
25 Installation is the reverse of the removal
procedure.

Air gallery pipe and injection
nozzles
Refer to illustration 7.30
26 Because of the likelihood of bending or
damaging the pipes during removal, the
pipes should not be removed unless they are
already damaged and need replacing.
27 Remove the air cleaner.
28 Disconnect the hose from the check
valve.
29 Disconnect or remove all lines and
hoses that will interfere with removal of the
air gallery assembly.

30 Apply penetrating oil to the nuts that
attach the air gallery to the exhaust manifold
(see illustration), then oosen them until the
gallery can be lifted out.
31 Lift out the air gallery pipes from the
threaded openings in the exhaust manifold.
32 Installation is the reverse of the removal
procedure.

8 Coasting Fuel Cut (CFC) device

General information
Refer to illustration 3.1
1 The coasting fuel cutoff system consists
principally of a slow cut solenoid valve incor-
porated in the carburetor, an engine speed
sensor, a transmission switch, an accelerator
switch and a dutch switch (see illustration).
2 This system acts as an auxiliary fuel sys-
tem operated by the slow cut solenoid. When
the solenoid is de-energized, it pulls the
plunger OUT to close the fuel slow passage.
3 The engine speed sensor monitors the
engine rpm by sensing the electric pulses
from the ignition coil. When the engine speed
exceeds 2,000 RPM, the engine speed sen-
sor turns OFF and the coasting fuel cut
solenoid becomes de-energized.
4 When the transmission is shifted into
any gear, the neutral switch is activated,
allowing the coasting richer circuit to ener-
gize.

6
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5 The accelerator switch is connected to
the accelerator linkage and is turned ON
when the pedal is not pressed. When the
accelerator is pressed, the switch is turned
OFF and the circuit is open.
6 The clutch switch is installed near the
clutch pedal and turns OFF when the pedal is
pressed, de-energizing the coasting richer
circuit.

Checking
Refer to illustrations 8.8a and 8.8b
7 Check the engine speed sensor by con-
necting the color coded wiring terminals BY
and LgW with a suitable jumper wire. Start
the engine and check for voltage between Lg
and B coded terminals. The engine speed
sensor is functioning properly if the voltage is

0 when the engine runs over 2,000 rpm.
8 Check the setting of the clutch switcl
and the accelerator switch and adjust them i
necessary (see illustrations).
9 Check each switch with an ohmmeter
The switches are functioning properly if the"
turn OFF (open circuit) when the pedal i:
pressed.
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7A
Specifications

General
Lubricant type See Chapter 1

Torque specifications Ft-ibs
Clutch housing-to-engine bolts 28 to 30
Shift lever bolts 10 to 15

1 General information

All vehicles covered in this manual come
equipped with either a four or five-speed
manual transmission or an automatic trans-
mission. All information on the manual trans-
mission is included in this Part of Chapter 7.
Information on the automatic transmission
can be found in Part B of this Chapter. Infor-
mation on the transfer case used on 4WD
models is in Part C.

The manual transmission used in these
models is a four or five-speed unit with the
fifth gear being an overdrive.

Due to the complexity, unavailability of

replacement parts and the special tools nec-
essary, internal repair by the home mechanic
is not recommended. The information in this
Chapter is limited to general information and
removal and installation of the transmission.

Depending on the expense involved in
having a faulty transmission overhauled, it
may be a good idea to replace the unit with
either a new or rebuilt one. Your local dealer
or transmission shop should be able to sup-
ply you with information concerning cost,
availability and exchange policy. Regardless
of how you decide to remedy a transmission
problem, you can still save a lot of money by
removing and installing the unit yourself.

2 Oil seal replacement

Refer to illustrations 2.4, 2.8, 2.9a, 2.9b
and 2.9c
1 Oil leaks frequently occur due to wear of
the extension housing oil seal and/or the
speedometer drive gear O-ring. Replacement
of these seals is relatively easy, since the
repairs can usually be performed without
removing the transmission from the vehicle.
2 The extension housing oil seal is located
at the extreme rear of the transmission or
transfer case, where the driveshaft is
attached. If leakage at the seal is suspected,
raise the vehicle and support it securely on
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2.4 Use a seal to removal tool (shown) or a large screwdriver to
pry the seal out of the transmission extension housing

2.8 Unscrew the collar and pull the speedometer cable out of the
driven gear housing

2.9a Remove the driven gear housing
retaining bo l t . . .

jackstands. If the seal is leaking, transmission
lubricant will be built up on the front of the
driveshaft and may be dripping from the rear
of the transmission.
3 Refer to Chapter 8 and remove the
driveshaft.
4 Using a screwdriver or oil seal replace-
ment tool, carefully pry the oil seal out of the
rear of the transmission or transfer case (see
illustration). Do not damage the splines on
the transmission output shaft.
5 Using a large section of pipe or a very
large deep socket as a drift, install the new oil
seal. Drive it into the bore squarely and make
sure it's completely seated.
6 Lubricate the splines of the transmission
output shaft and the outside of the driveshaft
sleeve yoke with lightweight grease, then
install the driveshaft. Be careful not to dam-
age the lip of the new seal.
7 The speedometer cable and driven gear

housing is located on the side of the exten-
sion housing. Look for transmission oi
around the cable housing to determine if the
O-ring is leaking.
8 Disconnect the speedometer cable (see
illustration).
9 Remove the driven gear, install a new O-
ring on the driven gear housing and reinstal
the driven gear housing and cable assembly
on the extension housing (see illustrations).

3 Shift lever - removal and
installation

Refer to illustrations 3.2 and 3.4
1 Remove the carpet and sound deadenei
sheet.
2 Pull the shift boot up for access (see
illustration).

2.9b . . . and withdraw the housing and gear 2.9c Use a small screwdriver to remove the O-ring
from the groove
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3.2 Pull the shaft boot up for access to the lever retaining bolts 3.4 Lift the shift lever straight up and out of the transmission - be
careful not to lose the spring

3 Pry the rubber cover out and remove the
three shift lever bolts.
4 Lift the shift lever up and out; it is spring
loaded so ease it out or the spring will be dis-
engaged and will fall out (see illustration).
5 Installation is the reverse of removal.

4 Transmission mount - check and
replacement

Refer to illustrations 4.2, 4.3 and 4.4
1 Insert a large screwdriver or pry bar into
the space between the extension housing
and the crossmember and try to pry the
transmission up slightly.
2 The transmission should not move away
from the insulator much at all (see illustra-
tion).
3 To replace the mount, remove the nuts
attaching the insulator to the crossmember

(see illustration).
4 Raise the transmission slightly with a
jack and remove the bolts from the insulator,

noting which holes are used in the cross-
member for proper alignment during installa-
tion (see illustration).

4.3 The insulator nuts are accessible through holes in the
crossmember (arrows)

4.4 Raise the transmission slightly with a jack for access to the
insulator-to-transmission bolts (arrows)



7A-4 Chapter 7 Part A Manual transmission

5 Installation is the reverse of the removal
procedure. Be sure to tighten the nuts/bolts
securely.

5 Manual transmission - removal
and installation

Note: On 4WD models, the transmission and
transfer case are removed and installed as a
unit

Removal
1 Disconnect the negative cable from the
battery.
2 Working inside the vehicle, remove the
transmission and (if equipped) transfer case
shift lever (see Section 3 and Part C of this
Chapter).
3 Raise the vehicle and support it securely
on jackstands.
4 Drain the transmission and transfer case
(4WD models).
5 Disconnect the speedometer cable and
wire harness connectors from the transmis-
sion/transfer case.
6 Remove the driveshaft(s) (Chapter 8).
Use a plastic bag to cover the end of the
transmission/transfer case to prevent fluid
loss and contamination.
7 Remove the exhaust system compo-
nents as necessary for clearance (Chapter 4).
8 Support the engine. This can be done
from above with an engine hoist, or by plac-
ing a jack (with a block of wood as an insula-
tor) under the engine oil pan. The engine
should remain supported at all times while
the transmission/transfer case is out of the
vehicle. On 1987 and later 4WD models,
remove the front suspension crossmember.
9 Remove the starter motor and clutch
release cylinder.
10 Support the transmission/transfer case
with a jack - preferably a special jack made
for this purpose. Safety chains will help
steady the transmission/transfer case on the
jack.
11 Remove the rear transmission/transfer
case support-to-crossmember nuts and
bolts.
12 Remove the nuts from the crossmember
bolts. Raise the transmission/transfer case
slightly and remove the crossmember.
13 Remove the bolts securing the transmis-
sion clutch housing to the engine block.
14 Make a final check that all wires and
hoses have been disconnected from the

transmission/transfer case and then move
the transmission/transfer case and jack
toward the rear of the vehicle until the trans-
mission input shaft is clear of the clutch
housing. Keep the transmission/transfer case
level as this is done. On 1981 through 1987
models, rotate the transmission/transfer case
90-degrees in a clockwise direction as it is
withdrawn from the engine.
15 Once the input shaft is clear, lower the
transmission/transfer case and remove it
from under the vehicle. Caution: Do not
depress the clutch pedal while the transmis-
sion/transfer case is out of the vehicle.
16 The clutch components can be
inspected by removing the clutch housing
from the engine (Chapter 8). In most cases,
new clutch components should be routinely
installed if the transmission is removed.

Installation
17 If removed, install the clutch compo-
nents (Chapter 8).
18 With the transmission/transfer case
secured to the jack as on removal, raise the
transmission/transfer case into position
behind the clutch housing and then carefully
slide it forward, engaging the input shaft with
the clutch plate hub. On 1981 through 1987
models, the transmission/transfer case
should be placed on the jack with the
speedometer opening facing down and then
the transmission/transfer case should be
rotated counterclockwise 90-degrees as it is
moved into place against the engine. Do not
use excessive force to install the transmis-
sion - if the input shaft does not slide into
place, readjust the angle of the transmis-
sion/transfer case so it is level and/or turn the
input shaft so the splines engage properly
with the clutch.
19 Install the transmission clutch housing-
to-engine bolts. Tighten the bolts to the
torque listed in this Chapter's Specifications.
20 Install the crossmember and transmis-
sion/transfer case support. Tighten all nuts
and bolts securely.
21 Remove the jacks supporting the trans-
mission/transfer case and the engine.
22 Install the various items removed previ-
ously, referring to Chapter 8 for the installa-
tion of the driveshaft and Chapter 4 for infor-
mation regarding the exhaust system compo-
nents.
23 Make a final check that all wires, hoses
and the speedometer cable have been con-
nected and that the transmission and transfer
case have been filled with lubricant to the

proper level (Chapter 1). Lower the vehicle.
24 Working inside the vehicle, install the
shift lever (see Section 3).
25 Adjust the clutch cable (see Chapter 8).
26 Connect the negative battery cable.
Road test the vehicle for proper operation
and check for leakage.

6 Manual transmission overhaul -
general information

Refer to illustrations 6.4a and 6.4b
Overhauling a manual transmission is a

difficult job for the do-it-yourselfer. It involves
the disassembly and reassembly of many
small parts. Numerous clearances must be
precisely measured and, if necessary,
changed with select fit spacers and snap-
rings. As a result, if transmission problems
arise, it can be removed and installed by a
competent do-it-yourselfer, but overhaul
should be left to a transmission repair shop.
Rebuilt transmissions may be available -
check with your dealer parts department and
auto parts stores. At any rate, the time and
money involved in an overhaul is almost sure
to exceed the cost of a rebuilt unit.

Nevertheless, it's not impossible for an
inexperienced mechanic to rebuild a trans-
mission if the special tools are available and
the job is done in a deliberate step-by-step
manner so nothing is overlooked.

The tools necessary for an overhaul
include internal and external snap-ring pliers,
a bearing puller, a slide hammer, a set of pin
punches, a dial indicator and possibly a
hydraulic press. In addition, a large, sturdy
workbench and a vise or transmission stand
will be required.

During disassembly of the transmission,
make careful notes of how each piece comes
off, where it fits in relation to other pieces and
what holds it in place. Exploded views are
included (see illustrations) to show where
the parts go - but actually noting how they
are installed when you remove the parts will
make it much easier to get the transmission
back together.

Before taking the transmission apart for
repair, it will help if you have some idea what
area of the transmission is malfunctioning.
Certain problems can be closely tied to spe-
cific areas in the transmission, which can
make component examination and replace-
ment easier. Refer to the Troubleshooting
section at the front of this manual for infor-
mation regarding possible sources of trouble.
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6.4a Typical 4WD transmission shift mechanism components - exploded view

1
2
3
4
5
6
7
8
9

10
11
12

3rd/4m shift fork
Ut/2nd shift fork
Reverse shift fork
3rd/4tn gearshift rod
Ut/2nd gearshift rod
Reverse gearshift rod
Shift fork pin and spring
Bracket
Gearshift detent bolt
Detent ball spring
Detent spring plate
Gasket

13
14
15
16
17
18
19

20

21
22

Interlock pin
Interlock plug
Back-up light switch
Gasket
Switch
Gasket
Shift cover (49-state
model)
Shift cover (California-
state model)
Revere stop plunger
Inner spring

23
24
25
26
27
28

29
30
31
32
33

Outer spring
Reverse stop cap
Neutral switch rod
Damper pad
Spring
Neutral switch (California
model)
Gasket
Gasket
Bracket
Gear
O-ring and bushing

34
35
36

37
38
39
40
41
42
43

Outer bushing O-ring
inner bushing O-ring
Front transmission case
cover
Shift lever
Spring
Spring seat
Cover
Shift lever cover
Grommet
Knob
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6.4b Typical 4WD transmission and transfer
case assembly components - exploded view

7 Case assembly
2 Pin
3 Needle bearing
4 Shift rod plug
5 Stud
6 Stud
7 Plug
8 O-ring
9 Dust cover

10 Mainshaft snap-gear ring
11 Countergear snap-ring
12 Gasket
13 Ball stud
14 Lock washer
15 Flat washer
16 Plug
17 Plug
18 Catch gear shaft
19 Ball bearing
20 Snap-ring
21 Snap-ring
22 Spring
23 Needle bearing
24 Bearing retainer
25 Oil seal
26 Gasket
27 Bolt
28 Transfer case
29 Bushing
30 OH seal
31 Dust cover
32 Guide pin
33 Stud
34 Center support and transfer

case gasket
35 Bolt
36 Nut
37 Lock washer
38 Snap-ring
39 Plug
40 O-ring
41 Breather
42 Bracket
43 Mainshaft
44 Mainshaft snap-ring
45 3rd/4th synchronizer assembly
46 3rd/4tn synchronizer hub
4 7 3rd/4tn synchronizer sleeve
48 Synchronizer key
49 Synchronizer spring
50 Blocker ring
51 3rd gear
52 2nd gear
53 Ut/2nd gear synchronizer
54 1 st/2nd gear synchronizer hub
55 Ut/2nd synchronizer sleeve
56 Synchronizer sleeve
57 Synchronizer spring
58 Blocker ring
59 1st gear
60 Needle bearing
61 Needle bearing

62 Needle bearing collar
63 Thrust washer
64 Ball bearing
65 Reverse gear
66 Thrust washer
67 Needle bearing collar
68 Needle bearing
69 Reverse hub
70 Reverse sleeve
71 Transfer hub
72 Transfer input gear
73 Needle bearing
74 Needle bearing collar
75 Mainshaft nut
76 Pilot bearing spacer
77 Pilot bearing
78 Range shift sleeve

79
80
81
82
83
84

85
86

87

88
89
90
91
92

4-wheel shift sleeve 93
Output transfer shaft 94
Output transfer gear 95
Needle bearing 96
Thrust washer 97
Front output shaft
beahng 98
Spacer 99
Speedometer gear 100
spacer 101
Rear output shaft 102
bearing 103
Output shaft nut 104
Speedometer drive gear
Key 105
Countergear 106
Bearing 107

Counter reverse gear
Washer
Lock washer
Counter reverse gear nu
Transfer case
countergear shaft
Lock plate
Bolt
Reverse idler gear
Washer
Rear thrust washer
Thrust washer ball
Transfer case
countershaft gear
Thrust washer
Needle bearing
O-ring
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Contents

Section Section
Automatic transmission - removal and installation 6 Throttle valve (TV) cable - adjustment 4
Diagnosis - general 2 Neutral start switch - check, adjustment and replacement 5
Fluid and filter change See Chapter 1 Oil seal replacement.. See Chapter 7A
Fluid level check See Chapter 1 Shift linkage - check and adjustment 3
General information 1 Transmission mount - check and replacement See Chapter 7A

Specifications

Fluid type See Chapter 1

Throttle valve (TV) cable adjustments*
Boot-to-stopper distance 1/32 to 1/16 in (0.8 to 1.5 mm)
Stroke 1-5/16 to 1-23/64 in (33 to 34 mm)
* Note: 77?ese adjustments apply to both carburetor-equipped and fuel injected vehicles.

Torque converter face-to-transmission housing face clearance (2WD models)
1984 through 1987 1-5/16 in (33 mm)
1988-on 1-13/64 in (31 mm)

Torque specifications Ft-tbs
Transmission housing-to-engine bolts

1984 through 1987 40
1988-on 47

Torque converter-to-driveplate bolts
1984 through 1987 24
1988-on 25
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1 General information

All vehicles covered in this manual are
equipped with either a four or five-speed
manual transmission or a three-speed (1984
through 1986) or four-speed (1987 on) auto-
matic transmission. AH information on the
automatic transmission is included in this
Part of Chapter 7. Information for the manual
transmission can be found in Part A. Informa-
tion on the transfer case used on 4WD mod-
els can be found in Part C.

Specialized techniques and equipment
are required when working on automatic
transmissions, due to their complexity. Con-
sequently, this Chapter addresses only those
procedures concerned with routine mainte-
nance, general diagnosis and removal and
installation.

If the transmission requires major repair
work, it should be left to a dealer service
department or an automotive transmission
repair shop. You can, however, remove and
install the transmission yourself and save the
expense, even if the repair work is done by a
transmission specialist.

2 Diagnosis - general

Note: Automatic transmission malfunctions
may be caused by five general conditions:
poor engine performance, improper adjust-
ments, hydraulic malfunctions, mechanical
malfunctions or computer malfunctions.
Diagnosis of these problems should always
begin with a check of the easily repaired
items: fluid level and condition (Chapter 1),
and shift linkage adjustment Next, perform a
road test to determine if the problem has
been corrected or if more diagnosis is neces-
sary. If the problem persists after the prelimi-
nary tests and corrections are completed,
additional diagnosis should be done by a
dealer service department or transmission
repair shop. Refer to the Troubleshooting
Section at the front of this manual for infor-
mation on symptoms of transmission prob-
lems.

Preliminary checks
1 Drive the vehicle to warm the transmis-
sion 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 fluid (see Chapter 3).

c) If the fluid is foaming, drain it and refill
the transmission, then check for coolant
in the fluid or a high fluid level.

3 Check the engine idle speed. Note: If
the engine is malfunctioning, do not proceed
with the preliminary checks until it has been
repaired and runs normally.
4 Inspect the shift linkage (Section 3).
Make sure that it's properly adjusted and that
the linkage operates smoothly.

Fluid leak diagnosis
5 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.
6 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).
7 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.
8 Make a careful visual inspection of the
suspected component and the area immedi-
ately around it. Pay particular attention to gas-
ket mating surfaces. A mirror is often helpful
for finding leaks in areas that are hard to see.
9 If the leak still cannot be found, clean
the suspected area thoroughly with a
degreaser or solvent, then dry it.
10 Drive the vehicle for several miles at nor-
mal operating temperature and varying
speeds. After driving the vehicle, visually
inspect the suspected component again.
11 Once the teak 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.
12 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 repair
shop or a dealer service department

Gasket leaks
13 Check the pan periodically. Make sure
the bolts are tight, no bolts are missing, the
gasket is in good condition and the pan is flat
(dents in the pan may indicate damage to the
valve body inside).
14 If the pan gasket is leaking, the fluid
level or the fluid pressure may be too high,
the vent may be plugged, the pan bolts may
be too tight, the pan sealing flange may be
warped, the sealing surface of the transmis-
sion housing may be damaged, the gasket
may be damaged or the transmission casting
may be cracked or porous. If sealant instead
of gasket material has been used to form a
seal between the pan and the transmission
housing, it may be the wrong sealant.

Seal leaks
15 If a transmission 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.
16 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
17 If the case itself appears to be leaking,
the casting is porous and will have to be
repaired or replaced.
18 Make sure the oil cooler hose fittings are
tight and in good condition.

Fluid comes out vent pipe or
fill tube
19 If this condition occurs, the transmission
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.

Shift linkage
adjustment

check and

1 With the engine running and your foot
placed firmly on the brake, place the shift
lever in each detent and make sure that the
transmission shifts into the corresponding
gear as the indicator is moved.
2 If adjustment is required, proceed as fol-
lows.

Three-speed transmission
Refer to illustration 3.5
3 Raise the vehicle and support it securely
on jackstands.
4 Loosen the shift control rod adjusting
nuts.
5 Move the shift lever on the transmission
all the way in the clockwise direction (when
viewed from the left side), back it off to the
third stop, then set it in the Neutral position
(see illustration).
6 Hold the shift lever in the Neutral posi-
tion while an assistant places the shift lever in
the passenger compartment in Neutral. To
remove any play, make sure the shift lever on
the transmission and the shift lever in the
passenger compartment are both held
toward the rear of the Neutral position when
tightening the adjusting nuts.

Four-speed transmission
Refer to illustration 3.7
7 Working from under the vehicle, loosen
the nut on the shift linkage, push the shift
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lever on the transmission all the way to the
rear, then return it two notches to the Neutral
position (see illustration).
8 Push the lever lightly toward the
Reverse side and tighten the shift linkage nut.

All models
9 Check the shift lever operation and posi-
tion indicator alignment.

4 Throttle valve (TV) cable *
adjustment

Carbureted models
Refer to illustrations 4.2, 4.5 and 4.6
1 Loosen the TV cable adjusting nuts.
2 Make sure the throttle adjust screw con-
tacts the stopper (see illustration). If the
screw is not in contact with the stopper, the
fast idle mechanism is activated and must be
de-activated as follows.
3 Disconnect the negative battery cable
and remove the air cleaner cover.
4 Have an assistant depress the accelera-

tor pedal, open the choke plate completely,
then have the assistant release the pedal.
Don't depress the pedal again or the fast idle
will engage. Connect the battery cable and
install the air cleaner cover.
5 With the fast idle mechanism de-acti-
vated, the TV cable may now be adjusted.
Pull back the boot on the outer TV cable,
then use the adjusting nuts to adjust the inner
and outer cable to the distance listed in this
Chapter's Specifications (see illustration).
Tighten the adjusting nuts.
6 After adjustment, measure the stroke
between the open and closed position of the
cable and compare this measurement to the
distance listed in this Chapter's Specifica-
tions (see illustration). Adjust the stroke as
necessary, using the adjusting nuts.
7 Move the boot back into position.

Fuel injected models
Refer to illustration 4.9
8 Depress the accelerator pedal fully and
make sure the throttle valve opens all the
way, adjusting the accelerator linkage as
necessary (see Chapter 4).
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4.9 Fuel injected vehicle TV cable adjustment details - dimension
A is the boot-to-stopper distance

5.7 With the transmission in Neutral, the neutral standard line on
the switch must be aligned with the vertical groove in the manual

valve shaft

9 Hold the pedal down, loosen the cable
adjusting nuts and adjust the cable boot-to-
stopper clearance to the figure listed in this
Chapter's Specifications (see illustration).
10 After adjusting the distance, check the
cable stroke (distance the cable travels
between the open and closed position),
adjusting as necessary, using the adjusting
nuts (see illustration 4.9). Tighten the
adjusting nuts.

5 Neutral start switch - check,
adjustment and replacement

1 The neutral start switch, located in the
shift mechanism on 1984 through 1987 mod-
els or on the right-hand side of the transmis-
sion on 1988 and later models, prevents the
engine from starting with the transmission in
gear.

Check
2 Make sure the engine will start only with
the selector lever in Park and Neutral. With
the key in the On position, make sure the
backup lights function when the lever is in
Reverse only.
3 If a malfunction is noted, first adjust the
switch.

Adjustment
1984 through 1987
4 Remove the shift console cover.
5 Loosen the two screws holding the neu-
tral start switch and adjust the position of the
switch until the engine will start only in Neu-
tral and Park.

1988 on
Refer to illustration 5.7
6 Raise the vehicle and support it on jack-

stands. Set the parking brake securely and
block the wheels. Place the transmission in
Neutral.
7 Loosen the adjusting bolt and rotate the
switch to line up the Neutral standard line on
the switch with the vertical groove on the
manual valve shaft (see illustration).
8 Tighten the adjusting bolt, then recheck
the switch operation as described above.

Replacement
9 Disconnect the negative battery cable.
On 1988 and later models, raise the vehicle
and support it on jackstands. Set the parking
brake securely and block the wheels.
10 Shift the transmission into Neutral.

1984 through 1987

11 Unplug the electrical connector, remove
the retaining bolts and lift the switch off.
12 Installation is the reverse of removal.

1988 on

13 Unplug the electrical connector, remove
the shift shaft nut and the adjusting bolt and
lift the switch off.
14 Installation is the reverse of removal. Do
not tighten the adjusting bolt fully until the
switch has been adjusted (see above).

All models

15 Connect the battery negative cable.
16 Start the engine in both Park and Neu-
tral to verify that the switch is properly
adjusted.

6 Automatic transmission -
removal and installation

Refer to illustrations 6.7 and 6.23
Note: On 4WD models, the transmission and

transfer case are removed and installed as a
unit.

Removal
1 Disconnect the negative cable from the
battery.
2 Raise the vehicle and support it securely
on jackstands.
3 Remove the lower splash shield (if
equipped) and drain the transmission fluid
and transfer case lubricant (4WD models)
(Chapter 1).
4 Remove the starter motor (Chapter 5).
5 Remove the torque converter cover (if
equipped).
6 Mark the relationship of the torque con-
verter and driveplate with white paint so they
can be installed in the same position.
7 Remove the torque converter-to-drive-
plate bolts (and nuts, if equipped). Turn the
crankshaft for access to each bolt. On 1984
through 1987 models, work through the torque
converter opening and remove the dust cover
in the housing for access to the nuts behind
the bolts (see illustration). On 1988 and later
models, work through the starter motor open-
ing. Turn the crankshaft in a clockwise direc-
tion only (as viewed from the front).
8 Remove the driveshaft(s) (Chapter 8).
9 Disconnect the speedometer cable.
10 Detach the wire harness connectors
from the transmission and transfer case
(4WD models).
11 Remove any exhaust components
which will interfere with transmission/transfer
case removal (Chapter 4).
12 Disconnect the TV linkage cable.
13 Disconnect the shift linkage from the
transmission and transfer case (4WD mod-
els).
14 Support the engine with a jack. Use a
block of wood under the oil pan to spread the
load.
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6.7 On 1984 through 1987 models, remove the torque converter
housing dust cover for access to the nuts on the torque

converter-to-driveplate bolts

6.23 The distance from the face of the torque converter to the
face of the transmission housing must be as listed in this

Chapter's Specifications (2WD models only)

15 Support the transmission/transfer case
with a jack - preferably a jack made for this
purpose. Safety chains will help steady the
transmission/transfer case on the jack.
16 Remove the rear mount to crossmember
bolts and the crossmember-to-frame bolts.
17 Remove the engine rear support-to-
extension housing bolts.
18 Raise the transmission/transfer case
enough to allow removal of the cross- mem-
ber.
19 Remove the bolts securing the transmis-
sion to the engine.
20 Lower the transmission/transfer case
slightly and disconnect and plug the trans-
mission fluid cooler lines.
21 Remove the transmission dipstick tube.
22 Move the transmission/transfer case to
the rear to disengage it from the engine block
dowel pins and make sure the torque con-
verter is detached from the driveplate.
Secure the torque converter to the transmis-
sion so it won't fall out during removal.

Installation
23 Prior to installation, make sure the
torque converter hub is securely engaged in
the pump. On 2WD models make sure the
face of the torque converter is the specified
distance from the transmission housing face
(see illustration).
24 With the transmission/transfer case
secured to the jack, raise it into position. Be
sure to keep it level so the torque converter
does not slide forward. Connect the trans-
mission fluid cooler lines.
25 Turn the torque converter to line up the
holes with the holes in the driveplate. The
white paint mark on the torque converter and
the flywheel made in Step 6 must line up.
26 Move the transmission/transfer case for-
ward carefully until the dowel pins and the
torque converter are engaged.
27 Install the transmission housing-to-
engine bolts. Tighten the bolts securely.
28 Install the torque converter-to-driveplate
bolts. On 1984 through 1987 models, use
new bolts with thread-locking compound on

the threads. Tighten the bolts to the specified
torque.
29 Install the transmission/transfer case
mount crossmember and bolts. Tighten the
bolts and nuts securely.
30 Remove the jacks supporting the trans-
mission/transfer case and the engine.
31 Install the dipstick tube.
32 Install the starter motor (Chapter 5).
33 Connect the shift and TV linkages.
34 Plug in the transmission/transfer case
wire harness connectors.
35 Install the torque converter cover.
36 Install the driveshaft(s).
37 Connect the speedometer cable.
38 Adjust the transmission and transfer
case (if required) shift linkage (see Section 3
and Part C of this Chapter).
39 Install any exhaust system components
that were removed or disconnected.
40 Lower the vehicle.
41 Fill the transmission and transfer case (if
equipped) with the specified fluid (Chapter 1),
run the engine and check for fluid leaks.
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Chapter 7 Part C
Transfer case
Contents

Section
General information 1
Lubricant change See Chapter 1
Lubricant level check See Chapter 1
Oil seal replacement See Chapter 7A

Section
Shift lever (manual transmission) - removal and installation 2
Shift linkage and position switch (automatic transmission) -

adjustment 3
Transfer case overhaul - general information 4

1 General information

Four-wheel drive models are equipped
with a transfer case mounted on the trans-
mission housing. Drive is passed through the
transmission and transfer case to the front
and rear wheels by the driveshafts.

On these models the transfer case is
combined with the transmission to form one

unit. The transfer case cannot be removed
separately; the transmission/transfer case
must be disassembled as a unit. Because of
the special tools and techniques required,
disassembly and overhaul of the transfer
case should be left to a dealer or properly
equipped shop. You can, however, remove
and install the transfer case/transmission
yourself and save the expense, even if the
repair work is done by a specialist.

2 Shift lever (manual transmission)
- removal and installation

Refer to illustrations 2.2a, 2.2b, 2.3 and 2.4
1 Remove the carpet and sound deadener
sheet.
2 Unscrew the knob and pull the shift boot
up for access (see illustrations).

2.2a Unscrew the shift knob... 2.2b . . . and pull the shift boot out of the body opening

. .
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2.3 Unhook the return spring (arrow) from
the shift lever before removing the bolts

3 On 1981 through 1987 models, detach
the return spring from the shift lever (see
illustration).
4 Pull up the rubber cover to expose the
shift lever mounting bolts (see illustration).
5 Remove the shift lever mounting bolts.
6 Lift the shift lever up and out of the
transfer case. On some models the lever is
spring loaded, so ease it out of the case or
the spring will be disengaged and will fall out.
7 Installation is the reverse of removal.

2.4 Pull the rubber cover up to expose the
shift lever mounting bolts

3 Shift linkage and position switch
(automatic transmission) -
adjustment

Shift linkage
1 Place the shift lever in the 2H position.
2 Raise the vehicle and support it on jack-
stands.

3 Disconnect the shift linkage from the
boss on the control cable.
4 Place the transfer case position switch
in the 2H position, then connect the linkage
to the cable boss.

Position switch
5 Place the shift lever in the 2H position.
6 Loosen the retaining bolt and rotate the
switch to line up the 4H line on the switch
with the groove in the shift lever shaft stud.
7 Tighten the retaining bolt

4 Transfer case overhaul - general
information

On these models the trans-
mission/transfer case assembly is designed
to be overhauled as a unit. Consequently,
overhaul should be left to a repair shop spe-
cializing in both transmissions and transfer
cases. Rebuilt units may be available - check
with your dealer parts department and auto
parts stores. At any rate, some cost savings
can be realized by removing the transmis-
sion/transfer case unit and taking it to the:
shop (see Part A or B of this Chapter).
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Clutch and driveline
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Contents

Section
Center bearing - replacement 13
Clutch cable - removal and installation 5
Clutch components - removal, inspection and installation 3
Clutch - description and check 2
Clutch fluid level check See Chapter 1
Clutch hydraulic system - bleeding 9
Clutch master cylinder - removal, overhaul and installation 7
Clutch pedal height and freeplay check

and adjustment See Chapter 1
Clutch release bearing - removal and installation 4
Clutch release cylinder - removal, overhaul and installation 8
Differential lubricant level check See Chapter 1
Driveline inspection 11
Driveshafts, differentials and axles - general information 10
Driveshafts - removal and installation 12

Section
Flywheel - removal and installation See Chapter 2
Front hub assembly (4WD models) - removal, bearing repack,

installation and adjustment 18
Front axle assembly (4WD models) - removal

and installation 17
Front driveaxle boot replacement and constant velocity

(CV) joint overhaul (4WD) 20
Front driveaxle (4WD) - removal and installation 19
Front wheel bearing check, repack and

adjustment (2WD models only) See Chapter 1
General information 1
Pilot bearing - inspection, removal and installation 6
Rear axle assembly - removal and installation 15
Rear axleshaft, bearing and seal - replacement 16
Universal joints - replacement 14

Specifications

Clutch
Hydraulic system fluid type See Chapter 1
Clutch disc minimum lining thickness 0.008 in (0.2 mm)
Freeplay See Chapter 1

Front axle (4WD)
Hub bearing preload 3.31 lbs (measured with spring scale)

Torque specifications Ft-ibs
Clutch
Pressure plate-to-flywheel bolts 12 to 14

Driveline
Front driveshaft U-joint flange bolts 19 to 22
Rear driveshaft U-joint flange bolts 22 to 25
Center bearing pinion locknut 87
Center bearing bracket bolts 43 to 46

Rear axle
Rear axle bearing retainer/brake backing plate-to-axle

housing nuts 55
Rear axle housing-to-leaf spring U-bolt nuts

1981 through 1987 36 to 43
1988 and on 49

Rear spring shackle nuts 72

Front axle (4WD)
Front axle-to-frame bolts 29 to 51
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General information

The information in this Chapter deals
with the components from the rear of the
engine to the rear wheels and to the front
wheels on 4WD models, except for the trans-
mission and transfer case (4WD models),
which are dealt with in the previous Chapter.
For the purposes of this Chapter, these com-
ponents are grouped into four categories:
clutch, driveshaft, front axle and rear axle.
Separate Sections within this Chapter offer
general descriptions and checking proce-
dures for each of these 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 models equipped with a manual
transmission feature a single dry plate,
diaphragm spring-type clutch. The actuation
is through a cable (early models) or hydraulic
system (later models).
2 When the clutch pedal is depressed on
early models, the clutch cable moves the
release bearing into contact with the pressure
plate release fingers, disengaging the clutch
disc. On later models hydraulic fluid (under
pressure from the clutch master cylinder)
flows into the release cylinder. Because the
release cylinder is connected to the clutch
fork, the fork moves the release bearing into
contact with the pressure plate release fin-
gers, disengaging the clutch disc.
3 Terminology can be a problem regard-
ing the clutch components because common
names have in some cases changed from
that used by the manufacturer. For example,
the driven plate is also called the clutch plate
or disc, the clutch, release bearing is some-
times called a throwout bearing, the release
cylinder is sometimes called the operating or
slave cylinder.
4 Due to the slow wearing qualities of the
clutch, it is not easy to decide when to go to
the trouble of removing the transmission in
order to check the wear on the friction lining.
The only positive indication that something
should be done is when it starts to slip or
when squealing noises during engagement
indicate that the friction lining has worn down
to the rivets. In such instances it can only be
hoped that the friction surfaces on the fly-
wheel and pressure plate have not been
badly worn or scored.
5 A clutch will wear according to the way
in which it is used. Much intentional slipping
of the clutch while driving - rather than the
correct selection of gears - will accelerate
wear. It is best to assume, however, that the
disc will need replacement at about 40,000
miles (64,000 km).
6 Because of the clutch's location

between the engine and transmission, it can-
not be worked on without removing either the
engine or transmission. If repairs which
would require removal of the engine are not
needed, the quickest way to gain access to
the clutch is by removing the transmission as
described in Chapter 7.
7 Other than to replace components with
obvious damage, some preliminary checks
should be performed to diagnose a clutch
system failure.

a) The first check should be of the fluid level
in the clutch master cylinder (models
with a hydraulic release system). If the
fluid level is low, add fluid as necessary
and re-test If the master cylinder runs
dry, or if any of the hydraulic compo-
nents are serviced, bleed the hydraulic
system as described in Section 9.

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 nine seconds and shift the
transmission into Reverse. No grinding
noise should be heard. A grinding noise
would indicate component failure in the
pressure plate assembly or the clutch
disc.

c) To check for complete clutch release,
run the engine (with the brake on to pre-
vent movement) and hold the clutch
pedal approximately 1/2-inch from the
floor mat. Shift the transmission
between 1st gear and Reverse several
times. If the shift is not smooth, compo-
nent failure is indicated. Measure the
hydraulic release cylinder pushrod
travel. With the clutch pedal completely
depressed the release cylinder pushrod
should extend substantially. If the
pushrod will not extend very far or not at
all, check the fluid level in the clutch
master cylinder.

d) Visually inspect the clutch pedal bushing
at the top of the clutch pedal to make
sure there is no sticking or excessive
wear.

e) Under the vehicle, check that the release
lever is solidly mounted on the ball stud.

Note: Because access to the clutch compo-
nents is an involved process, any time either
the engine or transmission is removed, the
clutch disc, pressure plate assembly and

release bearing should be carefully inspected
and, if necessary, replaced with new parts.
Since the clutch disc is normally the item of
highest wear, it should be replaced as a mat-
ter of course if there is any question about its
condition.

3 Clutch components - removal,
inspection and installation

Refer to illustrations 3,4, 3.6, 3.10, 3.12a,
3.12b and 3.14
Warning: Dust produced by dutch wear and
deposited on clutch components contains
asbestos, which is hazardous to your health.
DO NOT blow it out with compressed air and
DO NOT inhale it. DO NOT use gasoline or
petroleum-based solvents to remove the
dust. Brake system cleaner should be used to
flush the dust into a drain pan. After the
clutch components are wiped clean with a
rag, dispose of the contaminated rags and
cleaner in a covered container.

Removal
1 Access to the clutch components is nor-
mally accomplished by removing the trans-
mission, leaving the engine in the vehicle. If,
of course, the engine is being removed for
major overhaul, then the opportunity should
always be taken to check the clutch for wear
and replace worn components as necessary.
The following procedures assume that the
engine will stay in place.
2 Remove the release cylinder (if
equipped) (see Section 8).
3 Referring to Chapter 7 Part A, remove
the transmission from the vehicle. Support
the engine while the transmission is out.
Preferably, an engine 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 used between the jack and
oil pan to spread the load. Caution: The
pickup for the oil pump is very close to the
bottom of the oil pan. If the pan is bent or dis-
torted in any way, engine oil starvation could
occur.
4 To support the clutch disc during
removal, install a clutch alignment tool
through the clutch disc hub (see illustration).
5 Carefully inspect the flywheel and pres-
sure plate for indexing marks. The marks are
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3.10 Typical 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 transmission input shaft splines
4 Rivets - the rivets secure the lining and will damage the

flywheel or pressure plate if allowed to contact the surfaces

3.12b Examine the pressure plate friction surface for score
marks, cracks and evidence of overheating 8

usually an X, an O or a white letter. If they
cannot be found, apply marks yourself so the
pressure plate and the flywheel will be in the
same alignment during installation.
6 Turning each bolt only 1/2-tum at a
time, slowly loosen the pressure plate-to-fly-
wheel bolts. Work in a diagonal pattern and
loosen each bolt a little at a time until all
spring pressure is relieved. Then hold the
pressure plate securely and completely
remove the bolts, followed by the pressure
plate and clutch disc (see illustration).

Inspection
7 Ordinarily, when a problem occurs in the
clutch, it can be attributed to wear of the

clutch disc assembly. However, all compo-
nents should be inspected at this time.
8 Inspect the flywheel for cracks, heat
checking, grooves or other signs of 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 pilot bearing (Section 6).
10 Inspect the lining on the clutch disc (see
illustration). There should be at least 1 mm of
lining above the rivet heads. Check for loose
rivets, warpage, cracks, distorted springs or
damper bushings and other obvious damage.

As mentioned above, ordinarily the clutch
disc is replaced as a matter of course, so if in
doubt about the condition, replace it with a
new one.
11 Ordinarily, the release bearing is also
replaced along with the clutch disc (see Sec-
tion 4).
12 Check the machined surfaces of the
pressure plate (see illustrations). If the sur-
face is grooved or otherwise damaged,
replace the pressure plate. Also check for
obvious damage, distortion, cracking, etc.
Light glazing can be removed with medium
grit emery cloth. If a new pressure plate is
indicated, new or factory-rebuilt units are
available.
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Installation
13 Before installation, carefully wipe the fly-
wheel and pressure plate machined surfaces
clean with a rubbing-alcohol dampened rag.
It's important that no oil or grease is on these
surfaces or the lining of the clutch disc. Han-
dle these parts only with clean hands.
14 Position the clutch disc and pressure
plate with the clutch held in place with an
alignment tool. Make sure it's installed prop-
erly (most replacement clutch discs will be
marked "flywheel side" or something similar -
if not marked, install the clutch with the
damper springs or bushings toward the
transmission) (see illustration).
15 Tighten the pressure plate-to-flywheel
bolts only finger tight, working around the
pressure plate.
16 Center the clutch disc by ensuring the
alignment tool (see illustration 3.4) is
through the splined hub and into the pilot
bearing in the crankshaft. Wiggle the tool up,
down or side-to-side, as needed, to bottom
the tool in the pilot bearing. Tighten the pres-
sure 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 specified torque.
Remove the alignment tool.
17 Using high temperature grease, lubri-
cate the inner groove of the release bearing
(refer to Section 4). Also place grease on the
fork fingers.
18 Install the clutch release bearing as
described in Section 4.
19 Install the transmission, release cylinder
and all components removed previously,
tightening all fasteners to the proper torque
specifications.

4 Clutch release bearing - removal
and installation

Refer to illustrations 4.3 and 4.5

Removal
1 Disconnect the negative cable from the
battery.

2 Remove the transmission (Chapter 7).
3 Detach the retaining spring holding it to
the release fork, then slide the release bear-
ing off the transmission input shaft (see illus-
tration).
4 Remove the clutch release fork from the
ball stud by pulling it straight off.
5 Hold the bearing and turn the inner por-
tion. If the bearing doesn't turn smoothly or if
it's noisy, replace it with a new one. Wipe the
bearing with a clean rag and inspect it for
damage, wear and cracks. Don't immerse the
bearing in solvent - it's sealed for life and to
do so would ruin it (see illustration).

Installation
Refer to illustrations 4.8a and 4.8b
6 Lubricate the clutch fork ends where
they contact the bearing lightly with molyb-
denum disulphide grease. Apply a thin coat
of the same grease to the inner diameter of
the bearing and also to the transmission input
shaft bearing retainer.
7 install the release bearing on the clutch
fork so that both of the fork ends fit into the

4.5 Check the clutch release (throwout) bearing for excessive
wear or damage

4.8a Install the release fork over the ball stud
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bearing tabs. Make sure the spring clip seats
securely.
8 Lubricate the clutch release fork ball
socket with molybdenum disulphide grease
and push the fork onto the ball stud until it's
firmly seated (see illustrations). Check to
see that the bearing slides back and forth
smoothly on the input shaft bearing retainer.
9 The remainder of the installation is the
reverse of the removal procedure, tightening
all bolts to the specified torque.

5 Clutch cable - removal and
installation

Refer to illustrations 5.1 and 5.3
1 Loosen the cable adjusting and locknuts
to provide enough slack to unhook it from the
clutch pedal (see illustration).
2 Raise the vehicle and support it securely
on jackstands.
3 Unhook the return spring from the shift
fork (see illustration).
4 Disconnect the cable from the shift fork,
pull it forward through the bracket, detach
any retaining clips and remove it from the
vehicle.
5 Installation is the reverse of removal,
taking care there are no kinks in the cable
which will cause it to bind.
6 After installation, adjust the freeplay
(Chapter 1).

6 Pilot bearing - inspection,
removal and installation

1 The clutch pilot bearing is a ball-type
bearing which is pressed into the rear of the
crankshaft. Its primary purpose is to support
the front of the transmission input shaft. The
pilot bearing should be inspected whenever
the clutch components are removed from the
engine. Due to its inaccessibility, if you are in
doubt as to its condition, replace it with a

new one. Note: If the engine has been
removed from the vehicle, disregard the fol-
lowing steps which do not apply.
2 Remove the transmission (refer to Chap-
ter 7 Part A).
3 Remove the clutch components (Sec-
tion 3).
4 Using a clean rag, wipe the bearing
clean and inspect for any excessive wear,
scoring or obvious damage. A flashlight will
be helpful to direct light into the recess.
5 Check to make sure the pilot bearing
turns smoothly and quietly. If the transmis-
sion input shaft contact surface is worn or
damaged, replace the bearing with a new
one.
6 Removal can be accomplished with a
special puller but an alternative method also
works very well.
7 Find a solid steel bar which is slightly
smaller in diameter than the bearing. Alterna-
tives to a solid bar would be a wood dowel or
a socket with a bolt fixed in place to make it
solid.
8 Check the bar for fit - it should just slip
into the bearing with very little clearance.
9 Pack the bearing and the area behind it
(in the crankshaft recess) with heavy grease.

Pack it tightly to eliminate as much air as
possible.
10 Insert the bar into the bearing bore and
lightly hammer on the bar, which will force
the grease to the backside of the bearing and
push it out. Remove the bearing and clean all
grease from the crankshaft recess.
11 To install the new bearing, lubricate the
outside surface with oil then drive it into the
recess with a hammer and a socket with an
outside diameter that matches the bearing
outer race.
12 Pack the bearing with lithium base
grease. Wipe off all excess grease so the
clutch lining will not become contaminated.
13 Install the clutch components, transmis-
sion and all other components removed tc
gain access to the pilot bearing.

7 Clutch master cylinder removal,
overhaul and installation

Refer to illustrations 7.3, 7.4 and 7.5
Caution: Do not allow brake fluid tc contact
any painted surfaces of the vehicle, is dam-
age to the finish may result.
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Removal
1 Disconnect the hydraulic line from the
master cylinder and drain the fluid into a suit-
able container.
2 Remove the master cylinder flange
mounting nuts and withdraw the unit from the
engine compartment.

Overhaul
3 Remove the retaining clamp and pull off
the reservoir (see illustration).
4 Push the piston down and remove the
snap-ring with a pair of snap-ring pliers or a
small screwdriver (see illustration).
5 Pull out the piston assembly and spring
(see illustration).
6 Examine the inner surface of the cylin-

der bore. If it is scored or exhibits bright wear
areas, the entire master cylinder should be
replaced.
7 If the cylinder bore is in good condition,
obtain a clutch master cylinder rebuild kit,
which will contain all of the necessary
replacement parts.
8 Prior to installing any parts, first dip
them in brake fluid to lubricate them.
9 Installation of the parts in the cylinder is
the reverse of removal.

Installation
10 Position the clutch master cylinder
against the firewall, inserting the pedal
pushrod into the piston. Install the nuts, tight-
ening them securely.

7.4 Push in on the pushrod and remove
the snap-ring with a pair of

snap-ring pliers

11 Bleed the clutch hydraulic system fo
lowing the procedure in Section 9, the
check the pedal height and freeplay e
described in Chapter 1.

8 Clutch release cylinder - removal,
overhaul and installation ,

Refer to illustrations 8.4 and 8.5 ;

Removal
1 The clutch release cylinder is located or
the side of the transmission bellhousing. I
2 Raise the vehicle and support it secure^
on jackstands. |
3 Disconnect the hydraulic line from thi
release cylinder. On some models, this is
done by removing the bolt from the banjo fit:
ting on the cylinder body. On other modeld
unscrew the fitting from the cylinder body
using a flare-nut wrench, if available.
4 Remove the two bolts and pull off tfrii
release cylinder (see illustration).

m
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Overhaul
5 Pull off the dust boot and pushrod and
then tap the cylinder gently on a block of
wood to extract the piston and spring (see
illustration).
6 Unscrew and remove the bleeder screw.
7 Examine the surfaces of the piston and
cylinder bore for scoring or bright wear areas.
If any are found, discard the cylinder and pur-
chase a new one.
8 If the components are in good condition,
wash them in clean brake fluid. Remove the
seal and discard it, noting carefully which
way the seal lips face.
9 Obtain a repair kit which will contain all
the necessary new items.
10 Install the new seal using your fingers
only to manipulate it into position. Be sure
the lips face in the proper direction.
11 Dip the piston assembly in clean brake
fluid before installing it and the spring into the
cylinder.
12 Reinstall the bleeder.
13 Complete the reassembly by installing
the pushrod and the dust cover. Be sure the
dust cover is secure on the cylinder housing.

Installation
14 Installation is the reverse of the removal
procedure. After the cylinder has been
installed, bleed the clutch hydraulic system
as described in Section 9.

9 Clutch hydraulic system -
bleeding

Caution: Do not allow the brake fluid to con-
tact any painted surface of the vehicle, as
damage to the finish will result.
1 Bleeding will be required whenever the
hydraulic system has been dismantled and
reassembled and air has entered the system.
2 First fill the fluid reservoir with clean
brake fluid which has been stored in an air-
tight container. Never use fluid which has

drained from the system or has bled out pre-
viously, as it may contain grit and moisture.
3 Attach a rubber or plastic bleed tube to
the bleeder screw on the release cylinder and
immerse the open end of the tube in a glass
jar containing an inch or two of fluid.
4 Open the bleeder screw about half a
turn and have an assistant quickly depress
the clutch pedal completely. Tighten the
screw and then have the clutch pedal slowly
released with the foot completely removed.
Repeat this sequence of operations until air
bubbles are no longer ejected from the open
end of the tube beneath the fluid in the jar.
5 After two or three strokes of the pedal,
make sure the fluid level in the reservoir has
not fallen too low. Keep it full of fresh fluid,
otherwise air will be drawn into the system.
6 Tighten the bleeder screw on a pedal
down stroke (do not overtighten it), remove
the bleed tube and jar, top-up the reservoir
and install the cap.
7 If an assistant is not available, alterna-
tive 'one-man' bleeding operations can be
carried out using a bleed tube equipped with
a one-way valve or a pressure bleed kit, both
of which should be used in accordance with
the manufacturer's instructions.

10 Driveshafts, differentials and
axles - general information

Three different driveshaft assemblies
are used on the vehicles covered in this man-
ual. Some use a one-piece driveshaft which
incorporates two universal joints, one at
either end of the shaft.

Others use a two-piece driveshaft which
incorporates a center bearing at the rear of
the front shaft. This driveshaft uses three uni-
versal joints; one at the transmission end,
one behind the center bearing and one at the
differential flange.

The 4WD vehicles use two driveshafts;
the primary shaft runs between the transfer
case and the front differential and the rear

driveshaft runs between the transfer case
and the rear differential.

All universal joints are of the solid type
and can be replaced separately from the
driveshaft.

The driveshafts are finely balanced dur-
ing production and whenever they are
removed or disassembled, they must be
reassembled and reinstalled in the exact
manner and positions they were originally in,
to avoid excessive vibration.

The rear axle is of the semi-floating type,
having a 'banjo' design axle housing, which is
held in proper alignment with the body by the
rear suspension.

Mounted in the center of the rear axle is
the differential, which transfers the turning
force of the driveshaft to the rear axleshafts,
on which the rear wheels are mounted.

The axleshafts are splined at their inner
ends to fit into the splines in the differential
gears; outer support for the shaft is provided
by the rear wheel bearing.

The front axle on 4WD vehicles consists
of a frame-mounted differential assembly and
two driveaxles. The driveaxles incorporate
two constant velocity (CV) joints each, •
enabling them to transmit power at various
suspension angles independent from each
other.

Because of the complexity and critical
nature of the differential adjustments, as well
as the special equipment needed to perform
the operations, we recommend any disas-
sembly of the differential be done by a dealer
service department or other repair shop.

11 Driveline inspection

1 Raise the rear of the vehicle and support
it securely on jackstands.
2 Slide under the vehicle and visually
inspect the condition of the driveshaft. Look
for any dents or cracks in the tubing. If any
are found, the driveshaft must be replaced.
3 Check for any oil leakage at the front
and rear of the driveshaft. Leakage where the
driveshaft enters the transmission indicates a
defective rear transmission seal. Leakage
where the driveshaft enters the differential
indicates a defective pinion seal.
4 While still under the vehicle, have an
assistant turn the rear wheel so the driveshaft
will rotate. As it does, make sure that the uni-
versal joints are operating properly without
binding, noise or looseness. On long bed
models, listen for any noise from the center
bearing, indicating it is worn or damaged.
Also check the rubber portion of the center
bearing for cracking or separation, which will
necessitate replacement.
5 The universal joint can also be checked
with the driveshaft motionless, by gripping
your hands on either side of the joint and
attempting to twist the joint. Any movement
at all in the joint is a sign of considerable
wear. Lifting up on the shaft will also indicate
movement in the universal joints.
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6 Finally, check the driveshaft mounting
bolts at the ends to make sure they are tight.
7 On 4WD models, the above driveshaft
checks should be repeated on all driveshafts.
In addition, check for grease leakage around
the sleeve yoke, indicating failure of the yoke
seal.
8 Check for leakage at each connection of
the driveshafts to the transfer case and front
differential. Leakage indicates worn oil seals.
9 At the same time, check for looseness in
the joints of the front driveaxles.

12 Driveshafts - removal and
installation

Front driveshaft (4WD)
Refer to illustrations 12.1 and 12.3
1 Raise the front of the vehicle and place it
on jackstands. Mark the relationship of the
front driveshaft flange to the front differential
companion flange so they can be realigned
upon installation. Also mark the direction the
driveshaft faces (see illustration).
2 Mark the relationship of the rear drive-

shaft flange to the transfer case companion
flange.
3 Lock the driveshaft from turning with a
large screwdriver or prybar, then remove the
four nuts and bolts from the front flange (see
illustration).
4 Again lock the driveshaft from turning
and remove the four nuts and bolts from the
rear flange. On later models, it may be neces-
sary to support the transmission with a jack
and remove the crossmember for access to
the bolts and nuts.
5 Slide the front portion of the driveshaft
toward the rear, so it telescopes along the
splined portion of the shaft. Lower the drive-
shaft from the vehicle.
6 Installation is the reverse of removal. Be
sure to align all marks and tighten the flange
bolts to the specified torque.

Rear driveshaft
Refer to illustrations 12.8, 12.9, 12.10 and
12.13
7 Raise the rear of the vehicle and support
it on jackstands.
8 Remove the bolts holding the center
support bearing bracket to the frame (3-joint

12.10 Use a large screwdriver to keep the
driveshaft from turning while

unscrewing the bolts

type) (see illustration).
9 Mark the edges of the driveshaft rear
flange and the differential companion flange
so they can be realigned upon installation
(see illustration).
10 Remove the four nuts and bolts (see
illustration).
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13.3a Mark the relationship of the flange to the front diiveshaft,
then unstake the nut and remove it

13.3b Remove the flange with a puller; if you don't have a suitable
puller, have it pressed off at an automotive machine shop

11 Push the shaft forward slightly to dis-
connect the rear flange.
12 Pull the yoke from the transmission
transfer case while supporting the diiveshaft
(2WD models) or driveshafts and center bear-
ing assembly as a unit (4WD models) with
your hands.
13 While the dri veshafts are removed,
insert a plug in the transmission/transfer case
to prevent lubricant leakage (see illustra-
tion).
14 Installation is the reverse of the removal
procedure. During installation, make sure all
flange marks line up. When connecting the
center bearing support to the frame, first fin-
ger-tighten the two mounting bolts, then
make sure that the bearing bracket is at right
angles to the driveshaft. Tighten all nuts and
bolts to the specified torque.

13 Center bearing - replacement

Refer to illustrations 13.1, 13.3a and 13.3b
1 Mark the relative flange positions,
remove the bolts and nuts (see illustration)
and detach the rear driveshaft from the cen-

ter bearing assembly.
2 Support the front driveshaft in a vise
with padded jaws, with the center bearing
assembly facing out.
3 Remove the pinion locknut (see illustra-
tion), then remove the pinion flange from the
driveshaft with a puller (see illustration).
4 Remove the two bolts retaining the rub-
ber cushion retainer and remove the retainer.
5 Remove the support ring from the rub-
ber cushion, then remove the cushion from
the bearing.
6 Remove the bearing assembly from the
shaft.
7 To begin installation, install the rubber
support cushion and the support ring on the
shaft and push them onto the shaft so they
will clear the bearing face.
8 Install the cushion support ring, aligning
the pin in the ring with the hole in the cush-
ion.
9 After packing the new bearing with
grease, install it on the shaft.
10 The spacer ring and pinion flange can
now be installed by driving them on the shaft
with a hammer and suitable diameter socket
or piece of pipe.
11 Install the washer and a new locknut.

Tighten the locknut to the specified torque
and then stake the outer face of the nut so
that it engages the slot in the shaft.
12 Install the rubber cushion, making sure
to align the stop groove in the inner face of
the cushion with the bearing projection.
13 The remainder of installation is the
reverse of removal.

14 Universal joints - replacement

Refer to illustrations 14.1, 14.2a, 14.2b,
14.2c, 14.3 and 14.5
Note: Selective fit snap-rings are used to
retain the universal joint spiders in the yokes.
In order to maintain the driveshaft balance,
you must use replacement snap-rings of the
same size as originally used.
1 Clean away all dirt from the ends of the
bearings on the yokes so the snap-rings can
be removed with a pair of long-nose pliers or
a screwdriver (see illustration). If they are
very tight, tap the end of the bearing with a
hammer to relieve the pressure.
2 Once the snap-rings are removed, tap
the universal joints at the yoke with a soft-
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14.1 Use needle-nose pliers to remove
the U-joint snap-rings

face hammer; the bearings will come out of
the housing and can be removed easily (see
illustrations). If the bearings don't come out,
proceed as follows. Place a piece of pipe or a
large socket with the same inside diameter
over one end of the bearing caps. Position a
socket of slightly smaller diameter than the

14.2c To press the U-joint out of the
driveshaft yoke, set it up in a vise with a

small socket pushing the joint and bearing
cap into a large socket

14.2a Tapping the driveshaft yoke with a
hammer will cause the bearings to

be dislodged...

cap on the opposite bearing cap (see illus-
tration) and use the vise or press to force out
the cap (into the pipe or socket), stopping
just before it comes completely out of the
yoke. Use the vise or large pliers to work the
cap the rest of the way out.
3 Once the bearings are removed from
each opposite journal yoke the journal can be
disengaged (see illustration).
4 In cases of extreme wear or neglect, it is
possible that the bearing housings in the
driveshaft, sleeve or flange will be worn so
much that the bearings are a loose fit in them.
In such a case, it will also be necessary to
replace the worn component as well.
5 Lubricate the inside of the bearing cap
with moly-base grease and install the bearing
needle rollers and secure them with the seal
(see illustration).
6 Installation is the reverse of the removal
procedure. Lubricate the inner surface of the
bearings prior to installing them. If the U-
joints are equipped with grease fittings, fill
each joint with grease after assembly is com-
pleted. Also be sure to install the snap-rings
in their proper positions. When assembled,
the U-joint should have no play in it and
should be reasonably stiff, but should still be
able to be flexed easily by hand.

14.2b . . . so they can be grasped and
lifted out

15 Rear axle assembly - removal
and installation

1 Loosen the rear wheel lug nuts, raise th*
vehicle and support it securely on jackstand
placed underneath the frame. Remove th«
wheels.
2 Support the rear axle assembly with
floor jack placed underneath the differential.
3 Remove the shock absorber lowe
mounting nuts and compress the shocks t»
get them out of the way (Chapter 10).
4 Disconnect the driveshaft from the differ
ential companion flange and hang it with
piece of wire from the underbody (Section 12'
5 Disconnect the parking brake cable
from the parking brake levers.
6 Disconnect the rear flexible brake hos
from the brake line above the rear axle hous
ing. Plug the ends of the line and hose c
wrap plastic bags tightly around them to pre
vent excessive fluid loss and contamination.
7 Support the rear axle assembly with
jack.
8 Remove the U-bolt nuts from the lee
spring seats and raise the axle assembl
slightly with the jack.
9 Remove the rear spring shackle bolt
and lower the rear of each leaf spring to th
floor. Carefully lower the axle assembly to th
floor with the jack, then remove it from und€
the vehicle. It would be a good idea to hav
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an assistant on hand, as the assembly is very
heavy.
10 Installation is the reverse of the removal
procedure. Be sure to tighten the U-bolt nuts
and trie driveshaft companion flange bolts to
the torques listed in this Chapter's Specifica-
tions. Tighten the spring shackle bolts to the
torque listed in Chapter 10. Bleed the brakes
(see Chapter 9).

16 Rear axleshaft, bearing and seal -
replacement

Models with a removable
differential carrier
Refer to illustrations 16.1, 16.7, 16.8 and 16.9
1 The axleshafts can be removed without

disturbing the differential assembly. They
must be removed in order to replace the oil
seals and when removing the differential car-
rier from the rear axle housing (see illustra-
tion). Note: Read this entire procedure
before starting work.
2 Raise the rear of the vehicle and support
it securely on jackstands. Block the front
wheels to keep the vehicle from rolling.
3 Remove the rear wheels and release the
parking brake.
4 Remove the drain plug and drain the dif-
ferential oil into a suitable container. When
the draining is complete, finger-tighten the
drain plug in place.
5 On drum brake-equipped models,
remove the drum and disconnect the parking
brake cable from the actuator lever. Then dis-
connect the brake line from the wheel cylin-

der (see Chapter 9 for details).
6 On disc brake-equipped models,
remove the caliper and hang it out of the way
on a piece of wire, then remove the brake
disc (see Chapter 9).
7 Remove the four axle bearing retajner
nuts (see illustration).
8 The axleshaft, complete with the bearing
assembly and adjusting shims (if equipped)
can now be pulled out from the rear axle (see
illustration). If the old bearings are worn,
take the axleshaft assembly to an automotive
machine shop and have them pressed off
and new bearings pressed on.
9 Use a large screwdriver or oil seal
removal tool (available at auto parts stores) to
pry the oil seal out of the axle housing (see
illustration).
10 Install the axleshaft assembly into the
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16.16 Remove the lock screw and pull the
pinion shaft out of the differential far

enough to clear the inner end of
the axleshaft

axle housing with the shims (if equipped) in
place on the bearing retainer bolts. Install the
nuts, tightening them to the specified torque.
11 The remaining installation procedures
are the reverse of those of removal.
12 Following installation, tighten the drain
plug and fill the differential with the proper
grade of lubricant as specified in Chapter 1.
13 On drum brake-equipped models, bleed
the brakes, following the procedure in Chap-
te r^

Models with a non-removable
differential carrier
Axleshaft - removal and installation
Refer to illustrations 16.16 and 16.17
14 Raise the rear of the vehicle, support it
securely and remove the wheel and brake
drum (see Chapter 9).
15 Unscrew and remove the pressed steel
cover from the differential housing and allow
the lubricant to drain into a container.
16 Remove the lock bolt from the differen-
tial pinion shaft (see illustration). Remove
the pinion shaft.
17 Push the outer (flanged) end of the axle-
shaft in and remove the C-lock from the inner
end of the shaft (see illustration).
18 Withdraw the axleshaft, taking care not
to damage the oil seal in the end of the axle
housing as the splined end of the axleshaft
passes through it.
19 Installation is the reverse of removal.
Tighten the lock bolt to the torque listed in this
Chapter's Specifications. Note: The manufac-
turer recommends using a new lock bolt
20 Always use a new cover gasket and
tighten the cover bolts to the torque listed in
this Chapter's Specifications.
21 Refill the differential with the correct
quantity and grade of lubricant (see Chap-
ter 1).

Axleshaft oil seal - replacement
Refer to illustraticn 16.24
22 Remove the axieshaft (see Steps 14
through 18).

16.17 Push the axleshaft in and remove
the C-lock

16.24 Installing a rear axleshaft oil seal
with a large socket

23 Pry out the old oil seal from the end of
the axle housing, using a large screwdriver or
the inner end of the axleshaft itself as a lever.
24 Apply high melting point grease to the
oil seal recess and tap the seal into position
(see illustration) so that the lips are facing in
and the metal face is visible from the end of
the axle housing. When correctly installed,
the face of the oil seal should be flush with
the end of the axle housing.
25 Install the axleshaft.

Axleshaft bearing - replacement
Refer to illustration 16.27
26 Remove the axleshaft (see Step 8) and
the oil seal (see Step 17).
27 A bearing puller will be required or a tool
which will engage behind the bearing will
have to be fabricated (see illustration).
28 Attach a slide hammer and pull the
bearing from the axle housing.
29 Lubricate the new bearing with gear
lubricant. Clean out the bearing recess and
drive in the new bearing using a bearing
driver. If you don't have a bearing driver, use
a piece of pipe or a socket of the proper
diameter, applied against the outer race of
the bearing. Make sure that the bearing is
tapped into the full depth of its recess and
that the numbers on the bearing are visible
from the outer end of the housing.

30 Install a new seal, then install the axle-
shaft.

17 Front axle assembly (4WD
models) - removal and
installation

Refer to illustration 17.12
1 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Remove the wheels.
2 Remove the bolts that secure the front
driveshaft to the differential (see Section 12),
then detach the driveshaft and hang it out of
the way on a piece of wire.
3 Remove the brake calipers and hang
them out of the way on pieces of wire (see
Chapter 9).
4 Remove the skid plate (if equipped).
5 On early models, remove the strut bars
(see Chapter 10).
6 Remove the stabilizer bar (see Chap-
ter 10).
7 Disconnect the steering linkage from the
spindles (see Chapter 10).
8 Remove the upper control arms (see
Chapter 10).
9 Remove the link ends from the lower
control arms.
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18.3 Mark the relationship of the hub cap
with white paint

10 Remove the lower shock absorber bolts.
11 Remove the front hubs (Section 18).
12 Support the front axle assembly with a
floor jack. Remove the four bolts attaching
the front axle housing mounting brackets to
the frame (see illustration).
13 Carefully lower the assembly and
remove it from the vehicle.
14 Installation is the reverse of the removal
procedure.

18 Front hub assembly (4WD
models) - removal, bearing
repack, installation and
adjustment

Removal
Refer to illustrations 18.3, 18.4a, 18.4b,
18.5a, 18.5b, 18.6a, 18.6b, 18.7, 18.8, 18.9a,
18.9b, 18.10, 18.11 and 18.12
1 Set the hub control handle to the 2H
position and the free-wheeling hub to the
Free position.

2 Remove the brake caliper and hang it
out of the way on a piece of wire (see Chap-
ter 9).
3 Mark the position of the hub cap so it

can be reinstalled in the same position (see
illustration).
4 Remove the six bolts and lift the cap off
(see illustrations).
5 Mark the position of the hub housing,
then remove it (see illustrations).
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18.5b . . . then remove it

18.6a A small screwdriver and needle
nose pliers can be used to remove the

snap-ring from the hub

6 On free-wheeling hubs, use snap-ring
pliers to remove the snap-ring which retains
the inner assembly (see illustration). Use a
screwdriver and needle-nose pliers to
remove the snap-ring that retains the drive
clutch assembly (see illustration). Be sure to
keep track of the number and locations of
any shims so they can be reinstalled in the
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same positions.
7 Remove the drive clutch assembly (see
illustration).
8 Remove the inner cam (see illustra-
tion).
9 Remove the screws and lift the lock
washer off, using needle-nose pliers (see
illustrations).
10 Unscrew the hub nut, using a punch
(see illustration).
11 Pull the hub out slightly, then push it
back into its original position. This should
force the outer wheel bearing off the spindle
enough so it can be removed (see illustra-
tion).
12 Pull the hub off the spindle (see illustra-
tion).
13 Use a screwdriver to pry the grease seal
out of the rear of the hub. As this is done,
note how the seal is installed.
14 Remove the inner wheel bearing from
the hub.

Bearing repack
15 Use solvent to remove all traces of the
old grease from the bearings, hub and spin-
dle. A small brush may prove helpful; how-
ever make sure no bristles from the brush

embed themselves inside the bearing rollers.
Allow the parts to air dry.
16 Carefully inspect the bearings for
cracks, heat discoloration, worn rollers, etc.
Check the bearing races inside the hub for
wear and damage. If the bearing races are
defective, the hubs should be taken to a
machine shop with the facilities to remove
the old races and press new ones in. Note
that the bearings and races come as
matched sets and old bearings should never
be installed on new races.
17 Use high-temperature moly-base front
wheel bearing grease to pack the bearings.
Work the grease completely into the bear-
ings, forcing it between the rollers, cone and
cage from the back side.
18 Apply a thin coat of grease to the spin-
dle at the outer bearing seat, inner bearing
seat, shoulder and seal seat.

Installation and adjustment
Refer to illustration 18.22
19 Place the grease-packed inner bearing
into the rear of the hub and put a little more
grease outside of the bearing.
20 Place a new seal over the inner bearing

and tap the seal evenly into place with a ham-
mer and block of wood until it's flush with the
hub.
21 Carefully place the hub assembly onto
the spindle and push the grease-packed
outer bearing into position.
22 Install hub nut and tighten it only slightly
(see illustration).
23 Spin the hub in a forward direction to
seat the bearings and remove any grease or
burrs which could cause excessive bearing
play later.
24 Attach a spring scale to one of the wheel
studs at right angles to the hub and measure
the amount of pull necessary to rotate the
hub. This is the preload. Compare the
preload reading to the Specifications at the
front of this Chapter.
25 Tighten or loosen the hub nut to achieve
the specified preload.
26 Install the lock washer and see if the bolt
holes in the washer are aligned with the holes
in the hub nut. If they are not, turn the lock
washer over. The holes should now line up. If
they don't, turn the hub nut just enough to
align them. Check the preload to make sure it
is still within specification.
27 Install the retaining screws.

18.11 Dislodge the outer bearing, then lift
it out of the hub

18.12 Grasp the hub and disc assembly
securely and lift it off the spindle

18.22 Use needle-nose pliers to tighten
the hub nut
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28 Clean the contact surfaces of the lock
washer and the inner cam and then slide the
inner cam into place. If the inner cam is diffi-
cult to install, tap it lightly with a plastic ham-
mer to seat it in the hub.
29 Install the drive clutch assembly and
secure it with the snap-ring.
30 The remainder of installation is the
reverse of removal. When installing the snap-
ring on the drive clutch assembly, thread a
bolt into the hub and pull the hub out.
31 Install the caiiper (Chapter 9).
32 Install the tire/wheel assembly on the hub
and tighten the lug nuts.
33 Lower the vehicle and tighten the lug
nuts to the torque specified in Chapter 1.

19 Front driveaxle (4WD) - removal
and installation

1 Remove the front axle assembly (Sec-
tion 17).
2 Remove the four bolts retaining the axle
mounting bracket to the axle case.
3 Grasp the driveaxle securely and pull it
out of the axle assembly.
4 Installation is the reverse of removal.

20 Front driveaxle boot replacement
and constant velocity (C V) joint
overhaul (4WD)

Note: If the CV joints exhibit signs of wear
indicating need for an overhaul (usually due to
torn boots), explore all options before begin-
ning the job. Complete rebuilt driveaxles are
available on an exchange basis, which elimi-
nates much time and work. Whichever route
you choose to take, check on the cost and
availability of parts before disassembling the
vehicle.

Disassembly and inspection
Refer to illustrations 20.1, 20.2, 20.4, 20.5,
20.6, 20.8, 20.11a and 20.11b
1 Remove the front axle assembly from
the vehicle (Section 17) (see illustration).

1 Outer right hand CV joint assembly
2 Outer left hand CV joint assembly

3a Inner right hand CV joint assembly
3b Inner left hand CV joint assembly
4 Boot
5 Boot
6 Boot band
7 Boot
8 Boot bands
9 Snap-ring

10 Circlip
11 Outer CV joint components
12 Inner CV joint components
13 Boot kit
14 Boot kit
15 Snap-rings
16 O-ring
17 Ballbearing
18 Oil seal
19 Shim
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20.5 With the retainer removed, the outer race can be pulled off
the bearing assembly

20.6 Pry the balls from the cage with a screwdriver (be careful
not to nick or scratch anything)

2 Using a screwdriver or similar tool,
loosen both boot bands from the rubber boot
covering the double offset joint (inner) and
remove them from the inner assembly (see
illustration). Since boot bands should not be
reused, these should be discarded.
3 Slide the rubber boot off of the inner
joint.
4 Using a screwdriver or similar tool, pry
out the circlip from inside the inner assembly
(see illustration).
5 The driveaxle shaft can now be with-
drawn from the driveaxle housing (see illus-
tration).
6 Remove the snap-ring that secures the
retainer to the axle shaft (see illustration).
7 Wipe off the grease with a rag and then
use a screwdriver to remove the six balls
from the joint assembly.
8 With the balls removed, rotate the outer
part of the cage so that the ball guide holes
line up with the projections in the inner part,
the ball retainer. Then separate the two parts
by sliding the ball guide along the axle shaft
(see illustration).
9 Remove the retainer, ball guide and
boot from the shaft.
10 The outer joint assembly is permanently
fixed to the driveaxle shaft and cannot be
removed or disassembled. To inspect the

20.11a Inspect the lands and grooves of
the ball retainer for pitting and

score marks

joint, remove the two boot bands from the
rubber boot. Then slide the boot off the axle
shaft. Thoroughly wash the outer joint
assembly In clean solvent and blow it dry
with compressed air. Bend the joint housing
at an angle to the driveaxle to expose the
bearings, ball retainer and ball guide.
11 Check all of the disassembled parts for
signs of wear or damage and replace them as
necessary (see illustrations).
12 Inspect the outer case and the center
shaft for any signs of contact. Also check the
bottom face of the Inner case for signs of
contact. If any are found, the steering angles
should be checked after reinstallatlon.
13 Also check the inside face of the inner
ball guide for any signs of contact with the
retainer. Check also for signs of contact
between the spring clip and the balls. Con-
tact of these parts indicate transverse mis-
alignment of the front axle assembly.

Reassembly
Refer to illustrations 20.14, 20.16a, 20.16b,
20.16c and 20.26
14 Carefully slip the outer assembly rubber
boot onto the axle shaft, and slide it into its

20.11b Inspect the ball guide for cracks,
pitting and score marks (shiny spots are

normal and don't affect operation)

groove in the shaft. Wrapping the splines on
the shaft with tape will prevent them from
damaging the new boot as it's slid on (see
illustration).
15 Apply sufficient moly-base CV joint

20.14 Wrap the splined area of the
axleshaft with tape to prevent damage

to the new boot
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grease (normally included with the rebuild kit)
to the outer assembly so that the interior of
the joint is adequately lubricated. Also fill the
boot about half-way with grease.
16 Position the boot over the outer case
and check that it is not collapsed or dis-
torted. Then fit the large boot band into posi-
tion on the boot and install it as shown (see
illustrations).
17 Next, install the small boot band in the
same manner as the large one. Check again
that the boot is not distorted.
18 To assemble the inner CV joint assem-
bly, first slide the large boot band onto the
axle shaft.

19 Again, tape the splines to protect the
new boot. Apply a thin coat of grease to the
shaft and then carefully slide the boot onto
the shaft. Remove the tape.
20 Slide the ball guide onto the shaft, with
the smaller diameter side toward the outer
assembly.
21 Fit the ball retainer onto the shaft and
secure it by installing the snap-ring.
22 Align the ball guide holes with the pro-
trusions in the retainer and slide them
together. Then turn the ball guide one-half
pitch, so the track on the retainer is aligned
with the cage holes.
23 Install the six balls into position and

pack the joint with moty-base CV joint
grease.
24 Fit this assembly into the inner case and
secure it by installing the circlip. The open
ends of the circlip should be positioned at the
inner circumference away from the ball
groove.
25 Apply grease to the joint and boot, then
slide the boot into position over the case.
26 Insert a screwdriver under the large end
to allow the inside and outside air to equalize
(see illustration).
27 With the boot free of distortion, install
both boot bands in the same manner the
outer bands were installed.
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adjustment (2WD) See Chapter 1
Front wheel bearing check, repack and

adjustment (4WD) See Chapter 8
General information 1
Master cylinder - removal, overhaul and installation 7
Parking brake cable - adjustment 11
Parking brake cable(s) - replacement 12
Power brake booster - check, removal and installation 10
Wheel cylinder - removal, overhaul and installation 6

Specifications

General
Brake fluid type See Chapter 1
Brake booster flange face-to-pushrod end clearance

1981 through 1983 0.729 to 0.736 in (18.5 to 18.7 mm)
1984-on 0.709 to 0.0717 in (18.0 to 18.2 mm)

Disc brakes
Minimum brake pad thickness See Chapter 1
Disc standard thickness

Front
1981 through 1983 0.492 in (12.5 mm)
1984 through 1987 • 0.705 in (18 mm)
1988-on 0.866 in (22 mm)

Rear (all) 0.472 in (12 mm)
Disc minimum thickness*

Front
1981 through 1983 0.453 in (11.51 mm)
1984 through 1987 0.668 in (16.97 mm)
1988-on 0.826 in (20.97 mm)

Rear (all) 0.432 in (10.20 mm)
Lateral runout (all) 0.005 in (0.13 mm)
* Refer to marks stamped on the disc (they supercede information printed here)

Drum brakes
Minimum brake shoe lining thickness See Chapter 1

Brake drums (all)
Standard drum diameter 10.0 in (254 mm)
Maximum drum diameter* 10.39 in (255 mm)

* Refer to marks stamped on the drum (they supercede information printed here)
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Torque specifications Ft-ibs
Brake caiiper mounting bolt 22 to 25
Caiiper support bracket bolts

Front
1981 through 1987 62 to 66
1988 on 103 to 126

Rear 69 to 84
Caiiper inlet fitting bolt 24 to 27
Disc-to-hub bolts 36
Wheel cylinder mounting bolts 6 to 9
Brake backing plate-to-axle housing 50 to 55
Master cylinder mounting nuts 12 to 14
Power brake booster mounting nuts 18 to 21
Wheel lug nuts

Steel wheels 60 to 85
Aluminum wheels 80 to 94

1 General information

The vehicles covered by this manual are
equipped with hydraulically operated front
and rear brake systems. The front brakes are
disc-type. The rear brakes on ail early models
are drum-type while some later models use
rear disc brakes.

These models are equipped with a dual
master cylinder which allows the operation of
half of the system if the other half fails. This
system also incorporates a proportioning
bypass valve which limits pressure to the rear
brakes under heavy braking to prevent rear
wheel lock-up. Some later Trooper models
have a Load Sensing Proportioning Valve
(LSPV) mounted to the frame and connected
to the rear axle by a link.

All models are equipped with a power
brake booster which utilizes engine vacuum
to assist in application of the brakes.

The parking brake operates the rear
brakes only, through cable actuation.

There are some notes and cautions
involving the brake system on this vehicle:

a) Use only DOT 3 brake fluid in this sys-
tem.

b) The brake pads and linings contain

asbestos fibers which are hazardous to
your health if inhaled. Whenever you
work on the brake system components,
carefully clean all parts with brake
cleaner. Do not allow the fine asbestos
dust to become airborne.

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. If a problem is suspected in
the brake system, do not drive the vehi-
cle until the fault is corrected.

d) Tires, load and front end alignment are
factors which also affect braking perfor-
mance.

2 Disc brake pads - replacement

Refer to illustration 2.3
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 may con-
tain asbestos, which is harmful to your health.
Never blow it out with compressed air and
don't inhale any of it. An approved filtering
mask should be worn when working on the
brakes. Do not, under any circumstances, use
petroleum based solvents to clean brake
parts. Use brake cleaner or denatured alcohol
only!
Note: When servicing the disc brakes, use
only high quality, nationally recognized name
brand pads.
1 Remove the master cylinder reservoir
cap and siphon out approximately half of the
fluid into a container. Be careful not to spill
fluid onto any of the painted surfaces - it will
damage the paint.
2 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheels. Work on one brake
assembly at a time, using the assembled
brake for reference if necessary.
3 Using a large C-clamp, bottom the pis-
ton back into the caiiper bore. The frame end
of the C-clamp should be positioned on the
backside of the caiiper body and the screw
should bear on the outer brake pad (see
illustration).

2.3 Use a C-Clamp to bottom the piston in its bore 2.4a Unscrew the caiiper bott with a box end or socket so the
bolt head will not be rounded off
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2.4b Rotate the caiiper up for access to the pads 2.5 Slide the pads away from the disc, out of the caiiper bracket

Front brake
Refer to illustrations 2.4a, 2.4b, 2.5, 2.6a and
2.6b
4 Remove the caiiper lower mounting bolt
and rotate the caiiper up to allow removal of
the pads (see illustrations).
5 Remove the anti-rattle springs and pull
the brake pads and shims from the caiiper
bracket (see illustration).
6 Remove the retaining clips from the
bracket (see illustrations).
7 Clean the mounting surfaces of the
caiiper and bracket, removing any dirt or cor-
rosion. Install new retaining clips in the
bracket.
8 Coat the shims with disc brake grease
and install the pads and shims into the
caiiper bracket.
9 Install the wear indicator, then swing the
caiiper down over the pads. Install the lower
mounting bolt, tightening it to the specified
torque.
10 Repeat the procedure on the other
wheel.

2.6a Remove the lower...

Rear brake
Refer to illustrations 2.11, 2.12a, 2.12b, 2.13,
2.17a and 2.17b
11 Disconnect the parking brake cable

2.6b . . . and upper pad retaining clips
from the bracket

from the lever (see illustration).
12 Remove the caiiper lower mounting bolt
and rotate the caiiper up to allow removal of
the pads (see illustrations).

2.11 Use pliers to pull the cotter pin out of the retaining pin, then
disconnect the parking brake cable

2.12a Remove the lower bolt on the rear caiiper
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2.12b Rotate the caliper up to expose the pads 2.13 Lift the pads from the bracket, noting that the wear
indicators are positioned at the bottom

13 Rotate the brake pads and shims out of
the caliper bracket (see illustration).
14 Remove the retaining clips from the
bracket. Clean the mounting surfaces of the
caliper and bracket, removing any dirt or cor-
rosion. Lubricate the bracket contact sur-
faces with brake lube (this should be included
with the pads).
15 Install new retaining clips in the bracket.
16 Coat the pad shims with disc brake
grease and install the pads and shims into
the caliper bracket.
17 Use needle nose pliers to rotate the pis-
ton clockwise until bottoms in the bore (see
illustration). Make sure that when the piston
is bottomed in the bore the notches in the
piston line up with center line of the caliper
(see illustration). The brake pads must seat
in the notches in the piston when they are
installed.
18 Swing the caliper down over the pads.
Install the lower mounting bolt, tightening it to
the specified torque.
19 Repeat the procedure on the other
wheel.

All models
20 Firmly depress the brake pedal a few
times to bring the pads into contact with the
disc. Check the fluid level in the master cylin-
der, topping it up if necessary.
21 Road test the vehicle carefully before
placing it into normal use.

3 Disc brake caliper - removal,
overhaul and installation

Warning: Dust created by the brake system
may contain asbestos, which 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
working on the brakes. Do not, under any cir-
cumstances, use petroleum-based solvents
to clean brake parts. Use brake cleaner or
denatured alcohol only!
Note: If an overhaul is indicated (usually
because of fluid leakage) explore all options
before beginning the job. New and factory

rebuilt calipers are available on an exchange
basis, which makes this job quite easy. If it's
decided to rebuild the calipers, make sure
that a rebuild kit is available before proceed-
ing. Always rebuild the calipers in pairs -
never rebuild just one of them. Rear brake
calipers, because of the special tools
required, should not be rebuilt by the home
mechanic, therefore this job should be left to
a dealer service department or properly
equipped shop.

Removal
Refer to illustration 3.5
1 Remove the cap from the brake fluid
reservoir, siphon off two-thirds of the fluid
into a container and discard it.
2 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Remove the wheels.
3 On rear disc brakes, disconnect the
parking brake cable from the lever on the
caliper (see Section 2).
4 Remove the brake hose inlet fitting bolt
and detach the hose. Have a rag handy to

2.17a Rotate the piston clockwise into the bore until it bottoms,
using needle-nose pliers

2.17b The notches must line up with the caliper centeiiine when
the piston is bottomed in the bore so the pads can seat in

the notches
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3.5 Slide the caliper off the pivot pin at the top
of the bracket

catch spilled fluid and wrap a plastic bag
tightly around the end of the hose to prevent
fluid loss and contamination.
5 Remove the caliper (see Section 2), and
slide it off the pin at the top of the bracket
(see illustration).

Overhaul
Refer to illustrations 3.7, 3.9, 3.10, 3.13, 3.14,
3.15 and 3.16
Note: The rear caliper cannot be overhauled
without special tools - it should be taken to a
dealer service department or properly
equipped shop for overhaul.
6 Clean the exterior of the caliper with
brake cleaner or denatured alcohol. Never
use gasoline, kerosene or petroleum-based
cleaning solvents. Place the caliper on a
clean workbench.
7 Remove the sleeve, sleeve dust boot
and guide pin dust boot (see illustration).
8 Using a small screwdriver, pry the dust
seal ring from the caliper. Then pry out the
dust seal.
9 Position a wooden block or several shop
rags in the caliper as a cushion, then use
compressed air to remove the piston from

the caliper (see illustration). Use only
enough air pressure to ease the piston out of
the bore. If the piston is blown out, even with
the cushion in place, it may be damaged.
Warning: Never place your fingers in front of
the piston in an attempt to catch or protect it
when applying compressed air, as serious
injury could occur.
10 Using a wood or plastic tool, remove the
piston seal from the groove in the caliper
bore (see illustration). Metal tools may
cause bore damage.

11 Clean all components in brake cleaner
or clean brake fluid and blow dry with com-
pressed air. Check the cylinder bore and pis-
tons for signs of wear, corrosion or surface
defects such as scoring and replace if neces-
sary.
12 The dust seal and piston seal must
always be replaced when the caliper is over-
hauled.
13 To reassemble the caliper, lubricate the
piston seal and piston with brake lube (usu-
ally supplied with the overhaul kit) or brake

3.9 Apply compressed air to the brake fluid hose connection on
the caliper body - position a wood block between the piston and

caliper to prevent damage

3.10 The piston seal should be removed with a wood or plastic
tool to prevent damage to the bore and seal groove - a pencil will

do the job
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3.13 Apply brake lube to the new seal,
press it into its groove, then lubricate the

contact surface and the bore itself

3.14 Press the piston evenly into the
caliper bore, using finger pressure only -

don't use a hammer

3.15 Use a small screwdriver to apply
brake lube around the circumference of

the groove before installing the seal

fluid, install it in the groove in the caliper
bore, then lubricate the seal and the bore
(see illustration).
14 Carefully insert the piston into the
caliper using only finger pressure (see illus-
tration).

15 Apply brake lube to the piston and then
install the dust seal in the piston and caliper
(see illustration). Insert the seal ring into the
dust seal.
16 Apply brake lube into the sleeve and
guide pin dust boots (see illustration). Then
install the sleeve dust boot to the caliper and
insert the sleeve into the dust boot.
17 Apply brake lube into the guide pin hole
and then install the guide pin dust boot to the
caliper.

Installation
18 Install the caliper on the guide pin then
install the dust boot over the guide pin.
19 Install the caliper bolt and tighten it to
the specified torque.
20 Install the flexible brake hose to the
caliper. Be sure the hose does not interfere
with any suspension or steering components.
21 Install the wheel and tire.
22 Bleed the brake system (see Section 9).
23 Lower the vehicle to the ground. Test
the brakes carefully before placing the vehi-
cle into normal operation.

4 Brake disc - inspection, removal
and installation

Refer to illustrations 4.2, 4.4a, 4.4b, 4.5, 4.7
and 4.8

Inspection
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.
2 Remove the brake caliper as outlined in
Sections 2 and 3. It's not necessary to dis-
connect the brake hose. After removing the
caliper bolt, suspend the caliper out of the
way with a piece of wire (see illustration).
Don't let the caliper hang by the hose and
don't stretch or twist the hose.
3 Visually check the disc surface for score
marks and other damage. Light scratches
and shallow grooves are normal after use and
may not always be detrimental to brake oper-
ation, but deep score marks - over 0.015-
inch (0.38 mm) - require disc removal and
refinishing by an automotive machine shop.

4.2 Hang the caliper from a piece of wire - be careful not to allow
the hose to stretch

4.4a Check disc runout with a dial indicator positioned
approximately 1/2-inch from the edge of the disc - if the reading
exceeds the maximum allowable runout, the disc will have to be

resurfaced or replaced
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4.4b Using a swirling motion, remove the glaze from the disc with
sandpaper or emery cloth

4.5 Use a micrometer to measure the thickness of the disc

4.7 Remove the bolts from the backside of the disc/hub
assembly, then separate the two components fit may be
necessary to tap the disc off the hub with a hammer and

a block of wood) 4.8 On rear discs, separate the brake disc from the hub by
threading a bolt into the hub

Be sure to check both sides of the disc. If
pulsating has been noticed during application
of the brakes, suspect excessive disc runout.
4 To check disc runout, place a dial indi-
cator at a point about 1/2-inch from the outer
edge of the disc (see illustration). Set the
indicator to zero and turn the disc. The indi-
cator reading should not exceed the speci-
fied allowable runout limit. If it does, the disc
should be refinished by an automotive
machine shop. Note: Professionals recom-
mend resurfacing of brake discs regardless of
the dial indicator reading (to produce a
smooth, flat surface, that will eliminate brake
pedal pulsations and other undesirable symp-
toms related to questionable discs). At the
very least, if you elect not to have the discs
resurfaced, deglaze the brake pad surface
with medium-grit emery cloth (use a swirling
motion to ensure a non-directional finish)
(see illustration).
5 The disc must not be machined to a
thickness less than the specified minimum
refinish thickness. The minimum wear thick-
ness is cast into the inside of the disc. The
disc thickness can be checked with a
micrometer (see illustration).

Removal
6 Remove the caliper bracket bolts and lift
the bracket off.
7 On front disc brakes, remove the front
hub/disc assembly, referring to Chapter 1 for
2WD models or Chapter 8 for 4WD models.
Unbolt the disc from the hub (see illustra-
tion).
8 On rear disc brakes, detach the disc by
screwing a bolt into the threaded hole in the
hub, then lift the disc off (see illustration).

Installation
9 Install the front disc to the hub, tighten-
ing the bolts to the specified torque in a criss-
cross pattern. Install the rear disc by sliding it
on the hub over the wheel studs.
10 Install the front disc and hub assembly
and adjust the wheel bearing (see Chapter 1).
11 Install the caliper/bracket, tightening the
mounting bolts to the specified torque. Posi-
tion the pads in the bracket and install the
caliper (refer to Section 3 for the caliper
installation procedure, if necessary). Tighten
the caliper bolts to the specified torque.
12 Install the wheel, then lower the vehicle

to the ground. 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 brake hose was dis-
connected from the caliper. Check the opera-
tion of the brakes carefully before placing the
vehicle into normal service.

5 Drum brake shoes - replacement

Refer to illustration 5.2
Warning: Drum brake shoes must be
replaced on both rear wheels at the same
time - never replace the shoes on only one
wheel. Also, the dust created by the brake
system may contain asbestos, which is harm-
ful to your health. Never blow it out with com-
pressed air and don't inhale any of it An
approved filtering mask should be worn when
working on the brakes. Do not, under any cir-
cumstances, use petroleum based solvents to
clean brake parts. Use brake cleaner or dena-
tured alcohol only!
Caution: Whenever the brake shoes are
replaced, the retractor and hold-down

9
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5.2 On 1981 through 1983 models, remove the
stopper from the parking brake lever and push

it against the flange plate

springs should also be replaced. Due to the
continuous heating/cooling cycle that the
springs are subjected to, they lose their ten-
sion over a period of time and may allow the
shoes to drag on the drum and wear at a
much faster rate than normal. When replacing
the brake shoes, use only high quality nation-
ally recognized brand-name parts.
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.
2 Remove the brake drum attaching
screws and pull the drum off the axle flange.
On 1981 through 1983 models it may be nec-
essary to retract the brake shoes away from
the inside of the drum. This is accomplished
by removing the stopper from the parking
brake lever and then bringing the lever in
contact with the flange plate (see illustra-
tion).
3 Before removing anything, clean the
brake assembly with brake cleaner - DO NOT
use compressed air to blow the dust from the
brake assembly!

1981 through 1983 models
Refer to illustration 5.4
4 Remove the leading brake shoe hold-
down spring and pin (see illustration). This is
accomplished by grasping the spring with a
pair of pliers, pushing down and rotating it
90-degrees, disengaging it from the pin.
Place a finger behind the pin to prevent it
from being pushed out.
5 Use pliers to remove the lower pull-back
spring.
6 Expand the brake shoes until they dis-
engage from the actuator assembly, then
remove both shoes together with the upper
pull-back spring.
7 If it is necessary to remove the actuator
assembly, disconnect the actuating spring,
then remove the actuating strut and lever.
Check the wheel cylinders for signs of leaking
fluid, replacing or rebuilding them if neces-
sary (see Section 6). Check the brake drum
for hard spots, cracks, score marks and
grooves. Hard spots will appear as small dis-

5.4 An exploded view of the drum brake assembly used on 1981 through1883 models

1 Hold-down spring and retainers
2 Lower return spring
3 Upper return spring
4 Brake shoes
5 Actuator strut and adjuster assembly
6 Actuating spring

7 Actuator bracket
8 Actuating lever
9 Stopper

10 Actuating lever return spring
11 Wheel cylinder
12 Backing plate

colored areas. If they can't be removed with
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
turned (machined on a lathe). Note: Profes-
sional mechanics recommend resurfacing the
drums whenever a brake job is performed.
Resurfacing will eliminate the possibility of
out-of-round drums.
8 Prior to installing the shoes, lubricate
the contact surfaces of the backing plate and
wheel cylinder clevis' with high temperature
grease. Be careful not to get any lubricant on
the brake shoe surfaces.
9 Installation is the reverse of removal.
10 Prior to installing the brake drum, check
the operation of the self-adjuster by moving
the actuating lever.
11 Install the brake drums and move the
parking brake actuating lever until the
adjuster stops clicking. Connect the parking
brake cable, install the wheels and lower the
vehicle. Make the final parking brake adjust-
ment by operating the parking brake repeat-
edly while depressing the brake pedal until
sufficient brake pedal stroke is achieved.

1984 and later models
Refer to illustration 5.12
12 Remove the leading brake shoe hold-
down spring and pin (see illustration). This is
accomplished by grasping the spring with a
pair of pliers, pushing down and rotating it
90-degrees, disengaging it from the pin.

Place a finger behind the pin to prevent it
from being pushed out.
13 Remove the lower and upper brake shoe
return springs.
14 Remove the leading brake shoe.
15 Remove the trailing shoe hold-down
spring and pin.
16 Remove the adjuster assembly retainer,
pin and washer and lift off the adjuster
assembly.
17 Remove the trailing brake shoe from the
backing plate.
18 Check the wheel cylinders for signs of
leaking fluid, replacing or rebuilding them if
necessary (see Section 6).
19 Check the brake drum for hard spots,
cracks, score marks and grooves. Hard spots
will appear as small discolored areas. If they
can!t be removed with 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 turned (machined on
a lathe). Note: Professional mechanics rec-
ommend resurfacing the drums whenever a
brake job is performed. Resurfacing will elimi-
nate the possibility of out-of-round drums.
20 Unscrew the brake adjuster, clean it and
apply a little high temperature grease to the
adjuster screw threads. Assemble the
adjuster screw, turning it in completely.
21 Connect the adjuster assembly to the
lever and position the trailing shoe against
the backing plate. Install the hold-down pin
and spring.
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4.7 Remove the bolts from the backside of the disc/hub
assembly, then separate the two components (it may be
necessary to tap the disc off the hub with a hammer and

a block of wood) 4.8 On rear discs, separate the brake disc from the hub by
threading a bolt into the hub

Be sure to check both sides of the disc. If
pulsating has been noticed during application
of the brakes, suspect excessive disc runout.
4 To check disc runout, place a dial indi-
cator at a point about 1/2-inch from the outer
edge of the disc (see illustration). Set the
indicator to zero and turn the disc. The indi-
cator reading should not exceed the speci-
fied allowable runout limit. If it does, the disc
should be refinished by an automotive
machine shop. Note: Professionals recom-
mend resurfacing of brake discs regardless of
the dial indicator reading (to produce a
smooth, flat surface, that will eliminate brake
pedal pulsations and other undesirable symp-
toms related to questionable discs). At the
very least, if you elect not to have the discs
resurfaced, d eg laze the brake pad surface
with medium-grit emery cloth (use a swirling
motion to ensure a non-directional finish)
(see illustration).
5 The disc must not be machined to a
thickness less than the specified minimum
refinish thickness. The minimum wear thick-
ness is cast into the inside of the disc. The
disc thickness can be checked with a
micrometer (see illustration).

Removal
6 Remove the caliper bracket bolts and lift
the bracket off.
7 On front disc brakes, remove the front
hub/disc assembly, referring to Chapter 1 for
2WD models or Chapter 8 for 4WD models.
Unbolt the disc from the hub (see illustra-
tion).
8 On rear disc brakes, detach the disc by
screwing a bolt into the threaded hole in the
hub, then lift the disc off (see illustration).

Installation
9 Install the front disc to the hub, tighten-
ing the bolts to the specified torque in a criss-
cross pattern. Install the rear disc by sliding it
on the hub over the wheel studs.
10 Install the front disc and hub assembly
and adjust the wheel bearing (see Chapter 1).
11 Instai! the caliper/bracket, tightening the
mounting bolts to the specified torque. Posi-
tion the pads in the bracket and install the
caliper (refer to Section 3 for the caliper
installation procedure, if necessary). Tighten
the caliper bolts to the specified torque.
12 Install the wheel, then lower the vehicle

to the ground. 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 brake hose was dis-
connected from the caliper. Check the opera-
tion of the brakes carefully before placing the
vehicle into normal service.

5 Drum brake shoes - replacement

Refer to illustration 5.2
Warning: Drum brake shoes must be
replaced on both rear wheels at the same
time - never replace the shoes on only one
wheel. Also, the dust created by the brake
system may contain asbestos, which is harm-
ful to your health. Never blow it out with com-
pressed air and don't inhale any of it An
approved filtering mask should be worn when
working on the brakes. Do not, under any cir-
cumstances, use petroleum based solvents to
clean brake parts. Use brake cleaner or dena-
tured alcohol only!
Caution: Whenever the brake shoes are
replaced, the retractor and hold-down
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.FLANGE ACTUATING
PLATE LEVER

5.2 On 1981 through 1983 models, remove the
stopper from the parking brake lever and push

it against the flange plate

springs should also be replaced. Due to the
continuous heating/cooling cycle that the
springs are subjected to, they lose their ten-
sion over a period of time and may allow the
shoes to drag on the drum and wear at a
much faster rate than normal. When replacing
the brake shoes, use only high quality nation-
ally recognized brand-name parts.
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.
2 Remove the brake drum attaching
screws and pull the drum off the axle flange.
On 1981 through 1983 models it may be nec-
essary to retract the brake shoes away from
the inside of the drum. This is accomplished
by removing the stopper from the parking
brake lever and then bringing the lever in
contact with the flange plate (see illustra-
tion).
3 Before removing anything, clean the
brake assembly with brake cleaner - DO NOT
use compressed air to blow the dust from the
brake assembly!

1981 through 1983 models
Refer to illustration 5.4
4 Remove the leading brake shoe hold-
down spring and pin (see illustration). This is
accomplished by grasping the spring with a
pair of pliers, pushing down and rotating it
90-degrees, disengaging it from the pin.
Place a finger behind the pin to prevent it
from being pushed out.
5 Use pliers to remove the lower pull-back
spring.
5 Expand the brake shoes until they dis-
engage from the actuator assembly, then
remove both shoes together with the upper
pull-back spring.
7 If it is necessary to remove the actuator
assembly, disconnect the actuating spring,
then remove the actuating strut and lever.
Check the wheel cylinders for signs of leaking
fluid, replacing or rebuilding them if neces-
sary (see Section 6). Check the brake drum
for hard spots, cracks, score marks and
grooves. Hard spots will appear as small dis-

5.4 An exploded view of the drum brake assembly used on 1981 through 1883 models

1 Hold-down spring and retainers
2 Lower return spring
3 Upper return sphng
4 Brake shoes
5 Actuator strut and adjuster assembly
6 Actuating sphng

7 Actuator bracket
8 Actuating lever
9 Stopper

10 Actuating lever return spring
11 Wheel cylinder
12 Backing plate

colored areas. If they can't be removed with
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
turned (machined on a lathe). Note: Profes-
sional mechanics recommend resurfacing the
drums whenever a brake job is performed.
Resurfacing will eliminate the possibility of
out-of-round drums.
8 Prior to installing the shoes, lubricate
the contact surfaces of the backing plate and
wheel cylinder clevis' with high temperature
grease. Be careful not to get any lubricant on
the brake shoe surfaces.
9 Installation is the reverse of removal.
10 Prior to installing the brake drum, check
the operation of the self-adjuster by moving
the actuating lever.
11 Install the brake drums and move the
parking brake actuating lever until the
adjuster stops clicking. Connect the parking
brake cable, install the wheels and lower the
vehicle. Make the final parking brake adjust-
ment by operating the parking brake repeat-
edly while depressing the brake pedal until
sufficient brake pedal stroke is achieved.

1984 and later models
Refer to illustration 5.12
12 Remove the leading brake shoe hold-
down spring and pin (see illustration). This is
accomplished by grasping the spring with a
pair of pliers, pushing down and rotating it
90-degrees, disengaging it from the pin.

Place a finger behind the pin to prevent it
from being pushed out.
13 Remove the lower and upper brake shoe
return springs.
14 Remove the leading brake shoe.
15 Remove the trailing shoe hold-down
spring and pin.
16 Remove the adjuster assembly retainer,
pin and washer and lift off the adjuster
assembly.
17 Remove the trailing brake shoe from the
backing plate.
18 Check the wheel cylinders for signs of
leaking fluid, replacing or rebuilding them if
necessary (see Section 6).
19 Check the brake drum for hard spots,
cracks, score marks and grooves. Hard spots
will appear as small discolored areas. If they
can't be removed with 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 turned (machined on
a lathe). Note: Professional mechanics rec-
ommend resurfacing the drums whenever a
brake job is performed. Resurfacing will elimi-
nate the possibility of out-of-round drums.
20 Unscrew the brake adjuster, clean it and
apply a little high temperature grease to the
adjuster screw threads. Assemble the
adjuster screw, turning it in completely.
21 Connect the adjuster assembly to the
lever and position the trailing shoe against
the backing plate. Install the hold-down pin
and spring.
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1
2
3
4
5
6

Hold-down spring and pin
Lower return spring
Upper return spring
Leading brake shoe
Shoe and lever assembly
Adjuster assembly retainer

7 Washer
8 Adjuster lever
9 Trailing brake shoe

10 Adjuster screw assembly
11 Wheel cylinder assembly

22 Install the adjuster assembly and place
the leading shoe against the backing plate.
Install the hold-down pin and spring.
23 Install the return springs.
24 Wiggle the brake shoe assembly to cen-
ter it on the backing plate. Make sure the
tops of the shoes are seated in the slots of
the wheel cylinder pushrods and the bottoms
of the shoes are resting under the tabs of the
anchor plate.
25 Install the brake drum and wheel. Don't
forget to tighten the lug nuts to the specified
torque. Repeat the operation on the other
wheel, then road test the vehicle carefully
before placing it into normal service.

vehicle from rolling.
2 Remove the brake shoe assembly (see
Section 5).
3 Remove all dirt and foreign material
from around the wheel cylinder.
4 Disconnect the brake line using a flare
nut wrench. 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 and place it on a clean
workbench. Immediately plug the brake line
to prevent fluid loss and contamination.

Overhaul
7 Remove the bleeder screw, piston cups,
pistons, boots and expander spring assembly
from the wheel cylinder body (see illustra-
tion).
8 Clean the wheel cylinder with brake
fluid, denatured alcohol or brake system

^cleaner. Warning: Do not, under any circum-
stances, use petroleum based solvents to
clean brake parts!
9 Use compressed air to remove excess
fluid from the wheel cylinder and to blow out
the passages.
10 Check the cylinder bore for corrosion
and score marks. Crocus cloth can be used
to remove light corrosion and stains, but the
cylinder must be replaced with a new one if
the defects cannot be removed easily, or if
the bore is scored.
11 Lubricate the new seals with brake fluid.
12 Assemble the brake cylinder compo-
nents. Make sure the seal lips face in.

Installation
13 Place the wheel cylinder in position and
install the bolts.
14 Connect the brake line and install the
brake shoe assembly.
15 Bleed the brakes (see Section 9).

7 Master cylinder - removal,
overhaul and installation

Refer to illustration 7.11
Note: Before deciding to overhaul the master
cylinder, check on the availability and cost of
a new or factory rebuilt unit and also the avail-
ability of a rebuild kit.

Removal
1 The master cylinder is located in the
engine compartment, mounted to the power
brake booster.
2 Remove as much fluid as you can from
the reservoir with a syringe.
3 Place rags under the fluid fittings and
prepare caps or plastic bags to cover the

6 Wheel cylinder - removal,
overhaul and installation

Refer to illustration 6.7
Note: If an overhaul is indicated (usually
because of fluid leakage or sticky operation)
explore all options before beginning the job.
New wheel cylinders are available, which
make this job quite easy. If it's decided to
rebuild the wheel cylinder, make sure that a
rebuild kit is available before proceeding.
Never overhaul only one wheel cylinder -
always rebuild both of them at the same time.

Removal
1 Raise the vehicle and support it securely
on jackstands. Block the wheels to keep the
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ends of the lines once they are disconnected.
Caution: Brake fluid will damage paint Cover
all body parts and be careful not to spill fluid
during this procedure.
4 Loosen the tube nuts at the ends of the
brake lines where they enter the master cylin-
der. To prevent rounding off the flats on these
nuts, the use of a flare nut wrench, which
wraps around the nut, is preferred.
5 Pull the brake lines slightly away from
the master cylinder and plug the ends to pre-
vent contamination.
6 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.

Overhaul
7 Before attempting the overhaul of the
master cylinder, obtain the proper rebuild kit,
which will contain the necessary replacement
parts and also any instructions which may be
specific to your model.
8 Inspect the reservoir or inlet grommet(s)
for indications of leakage near the base of the
reservoir. Remove the reservoir.
9 Place the cylinder in a vise and use a
punch or Phillips screwdriver to fully depress
the pistons until they bottom against the
other end of the master cylinder. Hold the
pistons in this position and remove the stop
bolt on the side of the master cylinder.
Remove the two outlet plugs and the copper
gaskets.
10 Depress the pistons once again, then
carefully remove the snap-ring at the end of
the master cylinder.
11 The internal components can now be
removed from the cylinder bore (see illustra-
tion). Make a note of the proper order of the
components so they can be returned to their
original locations. Note: The P#o springs are
of different tension, so pay particular atten-
tion to their order.
12 Carefully inspect the bore of the master
cylinder. Any deep scoring or other damage
will mean a new master cylinder is required.
13 Replace all parts included in the rebuild
kit, following any instructions in the kit. Clean
all reused parts with clean brake fluid or
denatured alcohol. Do not use any

petroleum-based cleaners. During assembly,
lubricate all parts liberally with clean brake
fluid. Be sure to tighten all fittings and con-
nections to the specified torque.
14 Push the assembled components into
the bore, bottoming them against the end of
the master cylinder and install the stop bolt.
15 Install the new snap-ring, making sure it
is seated properly in the groove.
16 Before installing the new master cylinder
it should be bench bled. Because it will be
necessary to apply pressure to the master
cylinder piston and, at the same time, control
flow from the brake line outlets, it is recom-
mended that the master cylinder be mounted
in a vise, with the jaws of the vise clamping
on the mounting flange.
17 Insert threaded plugs into the brake line
outlet holes and snug them down so that
there will be no air leakage past them, but not
so tight that they cannot be easily loosened.
18 Fill the reservoir with brake fluid of the
recommended type (see Chapter 1).
19 Remove one plug and push the piston
assembly into the master cylinder bore to
expel the air from the master cylinder. A large
Phillips screwdriver can be used to push on
the piston assembly.
20 To prevent air from being drawn back
into the master cylinder the plug must be
replaced and snugged down before releasing
the pressure on the piston assembly.
21 Repeat the procedure until only brake
fluid is expelled from the brake line outlet
hole. When only brake fluid is expelled,
repeat the procedure with the other outlet
hole and plug. Be sure to keep the master
cylinder reservoir filled with brake fluid to pre-
vent the introduction of air into the system.
22 Since high pressure is not involved in
the bench bleeding procedure, an alternative
to the removal and replacement of the plugs
with each stroke of the piston assembly is
available. Before pushing in on the piston
assembly, remove the plug as described in
Step 19. Before releasing the piston, how-
ever, instead of replacing the plug, simply put
your finger tightly over the hole to keep air
from being drawn back into the master cylin-
der. Wait several seconds for brake fluid to

be drawn from the reservoir into the piston
bore, then depress the piston again, remov-
ing your finger as brake fluid is expelled. Be
sure to put your finger back over the hole
each time before releasing the piston, and
when the bleeding procedure is complete for
that outlet, replace the plug and snug it
before going on to the other port.

Installation
23 Install the master cylinder over the studs
on the power brake booster and tighten the
attaching nuts only finger tight at this time.
24 Thread the brake line fittings into the
master cylinder. Since the master cylinder is
still a bit loose, it can be moved slightly in
order for the fittings to thread in easily. Do not
strip the threads as the fittings are tightened.
25 Fully tighten the mounting nuts and the
brake fittings.
26 Fill the master cylinder reservoir with
fluid, then bleed the master cylinder (only if
the cylinder has not been bench bled) and the
brake system as described in Section 9. To
bleed the cylinder on the vehicle, have an
assistant pump the brake pedal several times
and then hold the pedal to the floor. Loosen
the fitting nut to allow air and fluid to escape.
Repeat this procedure on both fittings until
the fluid is clear of air bubbles. Test the oper-
ation of the brake system carefully before
placing the vehicle in normal service.

8 Brake lines and hoses -
inspection and replacement

1 About every six months the flexible
hoses which connect the steel brake lines
with the front and rear brakes should be
inspected for cracks, chafing of the outer
cover, leaks, blisters, and other damage
(Chapter 1).
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 lines or approved
flexible brake hoses as replacement items.
3 When installing the brake line, leave at
least 0.75 in (19 mm) clearance between the
line and any moving or vibrating parts.
4 When disconnecting a hose and line,
first remove the spring clip. Then, using a
normal wrench to hold the hose and a flare-
nut wrench to hold the tube, make the dis-
connection. Use the wrenches in the same
manner when making a connection, then
install a new clip. Note: Make sure the tube
passes through the center of its grommet
5 When disconnecting two hoses, use
normal wrenches on the hose fittings. When
connecting two hoses, make sure they are
not bent, twisted or strained.
6 Steel brake lines are usually retained
along their span with clips. Always remove
these clips completely before removing a
fixed brake line. Always reinstall these clips,
or new ones if the old ones are damaged,
when replacing a brake line, as they provide

1 master cylinder housing
2 Primary piston assembly
3 Secondary piston assembly
4 Primary spring
5 Secondary spring
6 Snap-ring
7 Stop bolt
8 Sealing washer
9 Reservoir assembly

10 Filter
11 Screw
12 Cap
13 Gasket
14 Grommets
15 Lower seal
16 Cap seal
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18.8 Mode selector lever positions 18.9 Temperature lever positions

control cables to the heater and blower units,
they must be adjusted as follows:

mode selector lever with the mode lever on
the control assembly set in the Off position.
Secure the outer tube with a cable clip (see
illustration).
9 Connect the temperature control cable
to the temperature lever with the temperature

18.10 Air mix door and water valve lever
adjustment details

lever on the control assembly set in the Hot
position. Secure the outer tube with a cable
clip (see illustration).
10 Set the air mix door lever in the Cold
position by turning it counterclockwise. Set
the water valve lever to the Cold position by
turning it clockwise. Secure the link rod to the
swivel joint with a screw (see illustration).
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9.8 When bleeding the brakes, a hose is
connected to the bleeder valve at the

caliper or wheel cylinder and then
submerged in brake fluid - air will be seen
as bubbles in the tube and container when

the valve is opened - all air must be
expelled before moving to the next wheel

support and keep the lines from vibrating,
which can eventually break them.
7 Remember to bleed the hydraulic sys-
tem after replacing a hose or line.

9 Brake system - bleeding

Refer to illustration 9.8
Warning: Wear eye protection when bleeding
the brake system. If the fluid comes in con-
tact with your eyes, immediately rinse them
with water and seek medical attention.
Note: Bleeding the hydraulic system is nec-

essary 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.
1 It will probably be necessary to bleed
the system at all four brakes if air has entered
the system due to low fluid level, or if the
brake lines have been disconnected at the
master cylinder.
2 If a brake line was disconnected only at
a wheel, then only that caliper or wheel cylin-
der must be bled.
3 If a brake line is disconnected at a fitting
located between the master cylinder and any
of the brakes, that part of the system served
by the disconnected line must be bled.
4 Remove any residual vacuum from the
brake power 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 fluid
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 3/16-inch plastic, rubber or vinyl tubing to
fit over the bleeder valve and a wrench to
open and close the bleeder valve.
7 Beginning at the right rear wheel, loosen
the bleeder valve 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
bleeder valve and submerge the other end in
brake fluid in the container (see illustration).
9 Have the assistant pump the brakes

10.7 Typical power brake booster mounting details

1 Nut and washer
2 Master cylinder
3 Vacuum hose

4 Cotter pin
5 Clevis pin

6 Nut
7 Power booster

slowly a few times to get pressure in the sys-
tem, then hold the pedal firmly depressed.
10 While the pedal is held depressed, open
the bleeder valve just enough to allow a flow
of fluid to leave the valve. Watch for air bub-
bles to exit the submerged end of the tube.
When the fluid flow slows after a couple of
seconds, close the valve and have your
assistant release the pedal.
11 Repeat Steps 9 and 10 until no more air
is seen leaving the tube, then tighten the
bleeder valve and proceed to the left rear
wheel, the right front wheel and the left front
wheel, in that order, and perform the same
procedure. Be sure to check the fluid in the
master cylinder reservoir frequently.
12 Never use old brake fluid. It contains
moisture which will lower the boiling point of

„ the brake fluid and also deteriorate the brake
system rubber components.
13 Refill the master cylinder with fluid at the
end of the operation.

10 Power brake booster - check,
removal and installation

Refer to illustrations 10.7 and 10.14

Operating check
1 Depress the brake pedal several times
with the engine off and make sure that there
is no change in the pedal reserve distance.
2 Depress the pedal and start the engine.
If the pedal goes down slightly, operation is
normal.

Air tightness check
3 Start the engine and turn it off after one
or two minutes. Depress the brake pedal sev-
eral times slowly. If the pedal goes down far-
ther the first time but gradually rises after the
second or third depression, the booster is air
tight.
4 Depress the brake pedal while the
engine is running, then stop the engine with
the pedal depressed. If there is no change in
the pedal reserve travel after holding the
pedal for 30 seconds, the booster is air tight.

Removal
5 Power brake booster units should not
be disassembled. They require special tools
not normally found in most service stations or
shops. They are fairly complex and because
of their critical relationship to brake perfor-
mance it is best to replace a 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 7. On some vehicles it is not necessary
to disconnect the brake lines from the master
cylinder, as there is enough room to reposi-
tion the cylinder to allow booster removal.
7 Locate the pushrod clevis connecting
the booster to the brake pedal (see illustra-
tion). This is accessible from the interior in
front of the driver's seat.
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10.14 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

8 Remove the clevis pin retaining clip with
pliers and pull out the pin.
9 Holding the clevis with pliers, discon-
nect the clevis iocknut with a wrench. The
clevis is now loose.
10 Disconnect the hose leading from the
engine to the booster. Be careful not to dam-
age the hose when removing it from the
booster fitting.
11 Remove the four nuts and washers
holding the brake booster to the firewall. You
may need a light to see these, as they are up
under the dash area.
12 Slide the booster straight out from the
firewall until the studs clear the holes and pull
the booster, brackets and gaskets from the
engine compartment area.

Installation
13 Installation procedures are basically the
reverse of those for removal. Tighten the cle-
vis Iocknut and booster mounting nuts to the
specified torque figures.
14 If the power booster unit is being
replaced, the pushrod protrusion must be
checked and, if necessary, adjusted. Con-
nect a hana-heid vacuum pump to the fitting

on the booster and apply 20 in-Hg of vac-
uum. Measure the distance from the master
cylinder flange face on the power booster to
the end of the pushrod, comparing your mea-
surement with the value listed in this Chap-
ter's Specifications. Turn the end of the
pushrod in or out to achieve the desired set-
ting (see illustration).
15 Install the master cylinder.
16 After the final installation of the master
cylinder and brake hoses and lines, the brake
pedal height and free play must be adjusted
(see Chapter 1) and the system must be bled
(see Section 9).

11 Parking brake cable - adjustment

Refer to illustrations 11.2a and 11.2b
1 If the parking brake doesn't keep the
vehicle from rolling when the handle is
applied 12 to 14 clicks on 1987 and earlier
models, or 9 to 11 clicks on later models,
adjust the cable.
2 Locate the cable adjusting nut for your
particular model. On 1983 and earlier models,
the adjusting nut is located between the
intermediate cable and on later models at the
cable equalizer (where the front and rear
cables meet) (see illustrations).
3 Turn the adjusting nut to remove all
slack from the parking brake cables. After
adjustment apply the parking brake several
times and check that handle travel is 12 to 14
clicks on 1987 and earlier models or 9 to 11
clicks on later models with drum rear brakes.
On models with rear disc brakes there should
be a clearance of 0.08-inch (2 mm) between
the parking brake lever at the caliper and the
stop pin. Make sure the rear brakes don't
drag when the parking brake is released.
Check to see that the parking brake light on
the dash glows when the handle is applied.
4 Lower the vehicle and verify that the
parking brake will hold the vehicle on a mod-
erate incline. If it still won't keep the vehicle
from rolling, inspect the rear brakes as
described in Chapter 1.

12 Parking brake cable(s) -
replacement

1981 through 1983 models
Refer to illustration 12.1

Rear cable
1 Remove the cotter pins, plain washers,
waved washers and pins that attach the rear
cables to the actuating levers at each rear
wheel (see illustration).
2 Remove the same attaching compo-
nents that secure the rear cables to the rear
relay lever and lift out the left rear cable.
3 Raise the cable guides on the rear axle
case to release them from the guide bracket,
then disconnect the right rear cable.
4 Installation is the reverse of the removal
procedure.
5 Following installation, adjust the parking
brake (see Section 11).

First intermediate cable
6 If necessary for clearance, raise the
front of the vehicle and support it on jack-
stands.
7 Disconnect the front end of the front
cable from the front relay lever.
8 Pry out the one (2-wheel drive models)
or two (4-wheel drive models) cable guides
from the frame crossmember located under
the driver's compartment.
9 Remove the return spring from the
adjuster at the rear end of the first intermedi-
ate cable.
10 Loosen the adjuster Iocknut. Then sepa-
rate the first and second intermediate cables
by turning the second cable out from the
adjuster.
11 Installation is the reverse of the removal
procedure.
12 Following installation, adjust the parking
brake (see Section 11).

Second intermediate cable
13 If necessary for clearance, raise the rear
of the vehicle and support it on jackstands.

11.2a On 1981 through 1983 models, loosen the locknut and turn
the adjuster to adjust the cable

1 Parking brake cable adjuster 3 Forward intermediate cable
2 Locknut 4 Rear intermediate cable

11.2b On 1984 and later models, loosen the locknut (A) and turn
the adjusting nut (B) to adjust the parking brake cable
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14 Remove the return spring from the
adjuster located at the rear of the first inter-
mediate cable.
15 Loosen the adjuster locknut. Then turn
the second intermediate cabie out of the
adjuster until the two are separated.
16 Remove the clip attaching the front of
the cable to the frame bracket and remove
the cable from the bracket.
17 Remove the cotter pin, plain washer,
waved washer and pin that attach the cable
to the rear relay lever.
18 Remove the plate that attaches the
cable to the rear axle case and lift out the
cable.
19 Installation is the reverse of the removal
procedure.
20 Lower the vehicle to the ground.

1984 and later models
Refer to illustration 12.22

Front lower cable
21 If necessary for clearance, raise the
vehicle at the front and support it on jack-
stands.
22 Loosen the locknut, then completely
unscrew the adjust nut securing the equalizer
bracket to the 2nd relay lever assembly (see
illustration).
23 Remove the cotter pin, plain washer,
waved washer and pin that secure the front
lower cable to the 2nd relay lever assembly.
24 Disconnect the front lower cable from
the 1st relay lever assembly and remove the
cable.
25 Installation is the reverse of the removal
procedure.
26 Following installation, adjust the parking
brake (see Section 11).

1 Parking brake lever assembly
2 Parking brake switch
3 Front cable
4 Front relay lever
5 Forward intermediate cable
6 Return spring

7 Clip
8 Rear intermediate cable
9 Fixing plate

10 Rear relay lever
11 Relay lever bracket
12 Rear cables

Intermediate cabte and rear cable
assembly
27 If necessary for clearance, raise the
vehicle at the front and support it on jack-
stands.
28 Remove the cotter pins, plain washers,
waved washers and pins that secure the rear

cables to the rear wheels (see illustration
12.22).
29 Loosen the locknut, then completely
unscrew the adjust nut securing the equalizer
bracket to the 2nd relay lever assembly.
30 Remove the intermediate cable and
cable guides from the frame brackets.

12.22 Parking brake cable layout
(1984 and later models)

1 Return spring
2 Locknut
3 Equalizer bracket
4 Cotter pin and washer
5 Pin and curved washer
6 Front tower cable
7 Cotter pin and washer
8 Pin and curved washer
9 Rear intermediate cable

10 Clip
11 Fixing bracket clip
12 Rear cable assembly
13 Relay lever assembly
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31 Remove the clips and bolts attaching
the intermediate cable and rear cable assem-
bly to the frame brackets and remove the
cables from the brackets and lift out the
cable.
32 Installation is the reverse of the removal
procedure.
33 Following installation, adjust the parking
brake (see Section 11).

13 Anti-lock Brake System (ABS) -
general information

Some 1991 and later models are
equipped with a rear-wheel ABS system,
sometimes referred to as RWAL (Rear Wheel
Anti-Lock). The system is designed to main-
tain vehicle maneuverability, directional sta-
bility and optimum deceleration under severe
braking conditions on most road surfaces, it
does so by monitoring the rotational speed of
the wheels and controlling the brake line
pressure to the rear wheels during braking.
This prevents the rear wheels from locking up
prematurely during hard braking.

Anti-lock valve assembly
The anti-lock valve assembly consists of

a dump valve and an isolation valve. The
valve assembly operates by changing the
rear brake fluid pressure in response to sig-
nals from the control module. The valve is
mounted to the right frame rail, just behind
the cab area.

Control module
The control module is mounted in the

cab, under the seat and is the "brain" of the
system. It accepts and processes information
received from the speed sensor and brake
light switch to control the hydraulic line pres-
sure, avoiding wheel lock up. The control
module also constantly monitors the system,
even under normal driving conditions, to find
faults within the system. If a problem devel-
ops within the system, the RWAL light will

glow on the dashboard. A diagnostic code
will also be stored, which, when retrieved, will
indicate the problem area or component.

Speed sensor
A speed sensor is located on top of the

rear axle housing. The speed sensor sends a
signal to the control module, indicating rear
wheel rotational speed.

Brake light switch
The brake light switch signals the con-

trol module when the driver steps on the
brake pedal. Without this signal the anti-lock
system won't activate.

Diagnosis and repair
If the RWAL warning light on the dash-

board comes on and stays on, make sure the
parking brake is not applied and there's no
problem with the brake hydraulic system. If
neither of these is the cause, the RWAL sys-
tem is probably malfunctioning. The home
mechanic can perform a few preliminary
checks before taking the vehicle to a dealer
service department.

a) Make sure the brakes and wheel cylin-
ders are in good condition.

b) Check the electrical connectors at the
control module assembly.

c) Check the fuses.
d) Retrieve the diagnostic code and follow

the wiring harness to the indicated com-
ponent (speed sensor, anti-lock valve,
brake light switch, etc.) and make sure all
connections are secure and the wiring or
component isn't damaged. If the above
preliminary checks don't rectify the prob-
lem, the vehicle should be diagnosed by
a dealer service department.

Self-diagnostic codes -
retrieving
Refer to illustration 13.1

To retrieve self- diagnostic information
from the ECM memory, you must turn the

Diagnostic terminal

13.1 Diagnostic terminal location

ignition switch to on and ground the diagnos-
tic terminal. The diagnostic terminal is
located in the corner of the floor on the
drivers side under the ECM (see illustration).
Grounding the diagnostic terminal with the
rear anti-lock light on will cause the light to
flash a code if a failure has been detected
and is in memory. Count the number of
flashes, starting wit h the long flash, and
including the long flash as a count. The light
will continue to flash, repeating the code, as
long as the terminal is grounded. If there is
more than one failure, only the first recog-
nized code will be retained in memory and
flashed. Removing battery voltage for 30 sec-
onds will clear stored trouble codes. Trouble
codes should be cleared after repairs have
been completed. Caution: To prevent dam-
age to the ECM, the ignition must be off
before disconnecting power to the ECM. The
following is a list of the typical codes which
may be encountered while diagnosing the
computerized system. If the problem persists
after checks have been made, more detailed
service procedures will have to be done by a
dealer service department

Diagnosis codes
Code 2 Open isolation valve circuit or malfunctioning ECM

Code 3 Open dump valve circuit or malfunctioning ECM

Code 4 Closed rear wheel antilock valve switch

Code 5 System dumps too many times, condition occurs while making normal or hard stops, rear brakes may lock

Code 6 Erratic speed sensor signal while driving

Code 7 Isolation valve output signal missing or antilock valve wiring shorted to ground

Code 8 Dump valve output signal missing or antilock valve wiring shorted to ground

Code 9 High speed sensor resistance

Code 10 Low speed sensor resistance

Code 11 Stop light switch circuit defective, condition indicated only when driving over 35 mph

Code 13 Speed processor failure (ECM)

Code 14 Program check failure (ECM)

Code 15 Memory failure (ECM)

Note: Component replacement may not cure the problem in all cases. For this reason, you may want to seek professional advise before purchasing
replacement parts.
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Chapter 10
Suspension and steering systems
Contents

Section
Balljoints - check and replacement 8
Chassis lubrication See Chapter 1
Front end alignment - general information 18
Front shock absorber - removal and installation 3
Front stabilizer bar - removal and installation 2
Front strut bar - removal and installation 4
Front suspension lower arm - removal and installation 7
Front suspension upper arm - removal and installation 6
Front wheel bearing check, repack and

adjustment (2WD) See Chapter 1
Front hub assembly (4WD) - removal, bearing repack,

Installation and adjustment See Chapter 8
General information 1
Power steering fluid level check See Chapter 1

Section
Power steering pump - removal and installation 16
Power steering system - bleeding 17
Rear leaf spring - removal and installation 11
Rear shock absorber - removal and installation 10
Steering freeplay - adjustment 15
Steering gear - removal and installation 14
Steering knuckle - removal and installation 9
Steering linkage - removal and installation 13
Steering wheel - removal and installation 12
Suspension and steering check See Chapter 1
Tire and tire pressure checks See Chapter 1
Tire rotation See Chapter 1
Torsion bar - removal, installation and adjustment 5
Wheels and tires - general information 19

Specifications

Torque specifications Ft-ibs

Front suspension
Upper baUjoint-to-steering knuckle nut 75 to 80
Upper balljoint-to-upper arm bolt/nut 1987 and earlier 19
1988 and later 24
Lower balljoint-to-steering knuckle nut

1987 and earlier 75
1988 and later

2WD 108
4WD 94

Lower balljoint-to-lower arm bolts
1987 and earlier 50
1988 and later

2WD 50
4WD 76

Upper arm-to-frame bolts
1987 and earlier 75 to 80
1988 and later

2WD 75 to 80
4WD 112

Lower arm-to-frame (pivot) bolts/nuts
1987 and earlier 95
1988 and later

2WD 93
4WD

Front 116
Rear 145

Strut bar-to-lower arm bolts 51
Strut bar-to-frame outer nut

1987 and earlier 60
1988 and later 94

Stabilizer bar mounting bracket bolts
1983 and earlier 55
1984 through 1986 (all models) and 1987 pick-up Not available
1987 and 1988 Trooper 7
1988 and later pick-up and 1989 and later Trooper

2WD 14
4WD 20
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1.1 Front suspension and steering components

1 Stabilizer bar
2 Steering gear

3 Shock absorber
4 Lower suspension bar

5 Torsion bar
6 Lower balljoint

7 Tie-rod end
8 Upper suspension arm

1.2 Rear suspension components

1 Shock absorber
2 Leaf spring

3 Spring hanger pivot boit
4 U-bolt nut
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2.2a An exploded view of a typical 2WD
front suspension assembly

2.2b An exploded view of a typical 4WD
front suspension assembly (1981 through

1989 models)

1 Adjustment bolt and seat
2 Height control arm
3 Torsion bar
4 Rubber seat
5 Nut and washer
6 Rubber bushing and washers
7 Bolt, nut and washer
8 Strut bar
9 Rubber bushing and washer

10 Bolt
11 Bracket and rubber bushing
12 Bolt, nut and washer
13 Rubber bushing and washer
14 Stabilizer bar
15 Nut
16 Rubber bushing and washer
17 Bracket
18 Rubber bushing and washer
19 Nut
20 Rubber bushing and washer
21 Bolt, nut and washer
22 Shock absorber
23 Rubber bushing and washer
24 Lower control arm bumper

1 Torsion bar 23 Lower control arm
2 Height control arm bumper
3 Upper pivot nut 24 Upper control arm
4 Lower pivot nut bumper
5 Height control bolt 25 Stabilizer bar
6 Stopper plate 26 Bolt
7 Bolt 27 Stabilizer bar
8 Strut rod bushing
9 Strut rod bushing 28 Stabilizer bar
10 Strut rod washer upper clamp
11 Tube 29 Stabilizer bar lower
12 Nut clamp
13 Bolt 30 Bolt
14 Bolt 31 Nut
15 Shock absorber 32 Bolt
16 Shock absorber 33 Nut

bushing 34 Stabilizer bar-to-
17 Bushing retainer frame bracket
18 Nut 35 Bolt
19 Bolt 36 Bushing
20 Nut 37 Washer
21 Dust cover 38 Nut
22 Screw 39 Nut
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2.2c An exploded view of a typical 4VYD front suspension assembly
(1990 and later models)

1 Rubber seat
2 Torsion bar
3 Height control arm
4 Adjusting bolt and seat
5 Stabilizer bar
6 Rubber bushing, bolt and washer
7 Nut
8 Bracket

9 Bolt
10 Lower link bumper
11 Rubber bushing and washer
12 Shock absorber
13 Rubber bushing and washer
14 Nut
15 Bolt, nut and washer

nuts and bolts, noting how the spacers,
washers and bushings are positioned (see
illustrations).
3 Remove the stabilizer bar bracket bolts
and detach the bar from the vehicle.
4 Pull the brackets off the stabilizer bar
and inspect the bushings for cracks, harden-
ing and other signs of deterioration. If the
bushings are damaged, replace them.

Installation
5 Position the stabilizer bar bushings on
the bar. Push the brackets over the bushings
and raise the bar up to the frame. Install the
bracket bolts but don't tighten them com-
pletely at this time.
6 Install the stabilizer bar-to-lower arm
bolts, washers, spacers and rubber bushings
and tighten the nuts securely.
7 Tighten the bracket bolts.

3 Front shock absorber - removal
and installation

Refer to illustrations 3.3 and 3.5
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part num-
ber or of original equipment quality and design.
Torque specifications must be followed for
proper reassembly and component retention.
1 Jack up the front of the vehicle and
place it securely on jackstands.
2 Remove the front wheels.
3 Remove the nut holding the shock
absorber to the mount (see illustration).
Clamp a pair of locking pliers to the flats at
the top of the shock rod to prevent it from
turning.

3.3 The upper end of the front shock
absorber is held in place by a nut (arrow)

3.5 The lower end of the front shock
absorber is secured by a bolt and

nut (arrow)

4 Remove the upper washer and rubber
cushion from the shaft of the shock absorber.
5 Disconnect the shock from the lower
arm by removing the single through bolt (see
illustration).
6 Fully compress the shock absorber.
7 Tilt the shock forward, turn it 90-
degrees so the bushing is at right angles to
the vehicle and pull it out.
8 Installation is the reverse of the removal
procedure. Make sure the washers and bush-
ings are assembled in the proper order.
Tighten the bolts and nuts securely.

4 Front strut bar - removal and
installation

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.
1 Raise the front of the vehicle and sup-
port it secureiy on jackstands. Apply the
parking brake.
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4.2 On 2WD models, mark the locknut and threads on the strut
bar to ensure correct alignment during installation 4.3 To disconnect the strut bar from the frame, remove this nut

(arrow), washer and rubber bushing

4.4 To disconnect the strut bar from the lower control arm,
remove these bolts (arrows)

5.4 Mark the lower arm and torsion bar relationship (arrows)
before removing the torsion bar

2WD models
Refer to illustrations 4.2, 4.3 and 4.4
2 Place alignment marks on the threaded
portion of the strut bar and the inner locknut
(see illustration). If the position of the inner
locknut changes, the caster setting will be
affected.
3 Remove the outer nut from the strut bar
(see illustration).
4 Remove the bolts holding the strut bar
to the lower arm and remove the strut bar
(see illustration).
5 Inspect the strut bar and components
for wear or damage. Replace parts as neces-
sary with new ones.
6 Installation is the reverse of the removal
procedure. Make sure to first thread the inner
locknut onto the strut bar and align the marks
made before removal. Tighten the strut bar-
to-lower arm bolts to the torque listed in this
Chapter's Specifications. Lower the vehicle
and tighten the outer nut to the torque listed
in this Chapter's Specifications.

4WD models (1981 through
1989 models only)
7 Remove the outer nuts, bushings and

washers securing the strut bar to the frame
(see illustration 2.2b).
8 Remove the bolts holding the strut bar
to the lower arm and remove the strut bar.
9 Inspect the strut bar and components
for wear or damage. Replace parts as neces-
sary with new ones.
10 Installation is the reverse of the removal
procedure. Tighten the strut bar-to-lower arm
bolts according to this Chapter's Specifica-
tions.
11 Lower the vehicle and tighten the outer
nuts to the torque listed in this Chapter's
Specifications.

5 Torsion bar - removal,
installation and adjustment

Refer to illustration 5.4
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

Removal
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.
2 Use white paint to place alignment
marks on the torsion bar and the height con-
trol arm (see illustration 2.2a or 2.2b).
3 Place alignment marks on the threads of
the height control arm seat and bolt, then
remove the bolt and height control arm.
4 Mark the torsion bar-to-lower arm rela-
tionship, withdraw the torsion bar from the
arm and remove the torsion bar assembly
from the vehicle (see illustration).
5 Inspect the torsion bar, control arm and
height control arm splines for damage anc
wear. Inspect the bar for distortion, cracks
and nicks, which will cause the bar to fail pre-
maturely.

Installation and adjustment
6 Apply a coat of multi-purpose grease tc
the splines of the torsion bar.
7 Slide the height control arm onto th<
torsion bar, aligning the marks made earlier.
8 Raise the lower arm as necessary to lir<
up the match marks from the torsion bar tc
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6.4a An exploded view of a typical 4WD front suspension
assembly (1981 through 1987 pick-up models and 1984 through

1986 Trooper models)

1 Brake backing plate 16 Plate
2 Steering knuckle arm 17 Bushing
3 Dust shield * 18 Upper control arm
4 Lower balljoint nut and pivot shaft

cotter pin 19 Camber shims
5 Upper balljoint nut and 20 Caster shims

cotter pin 21 Lower balljoint
6 Steering knuckle 22 Balljoint dust boot
7 Oil seal 23 Nut and washers
8 Washer 24 Lower control arm
9 Needle bearing 25 Balljoint-to-lower

10 Upper balljoint control arm bolts
11 Balljoint dust'boot 26 Nut and washer
12 Bolt and plate 27 Bushing
13 Pivot bolt nut 28 Lower control arm
14 Upper control arm pivot bolt
15 Bolt and washers

the lower arm and insert the bar into the arm.
Install the height control arm and bolt, tight-
ening it until the alignment marks are
matched.

6 Front suspension upper arm -
removal and installation

Refer to illustrations 6.4a, 6.4b and 6.4c
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

Removal
1 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Apply the parking brake. Remove
the wheel.
2 Support the iower arm with a jack or
jackstand. The support point must be as
close to the balljoint as possible to give max-
imum leverage on the lower arm.
3 Remove the cotter pin and nut and sep-
arate the upper balljoint from the steering
knuckle, but be careful not to let the steering
knuckle/brake caliper assembly fall outward,
as this may damage the brake hose (see Sec-
tion 8).
4 Remove the upper arm-to-frame bolts,
noting the positions of any alignment shims.
They must be reinstalled in the same loca-
tions to maintain wheel alignment (see illus-
trations).

6.4b An exploded view of a typical 4WD front suspension assembly
(1987 and later Trooper models and 1988 and later pick-up models)

7 Brake backing plate 10 Bolt and plate 20 Balljoint dust boot
2 Lower balljoint nut 11 Pivot bolt nut 21 Nut and washer

and cotter pin 12 Upper control arm 22 Lower control arm
3 Upper balljoint nut 13 Bolt and washers 23 Balljoint-to-lower

and cotter pin 14 Plate control arm bolts and
4 Steering knuckle 15 Bushing nuts (4)
5 Oil seal 16 Upper control arm 24 Nut and washer
6 Washer pivot shaft 25 Bushing
7 Needle bearing 17 Camber shims 26 Lower control arm
8 Upper balljoint 18 Caster shims pivot bolt
9 Balljoint dust boot 19 Lower balljoint
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5 Detach the upper arm from the vehicle.
Inspect the bushings for deterioration, cracks
and other damage, replacing them, if neces-
sary.

Installation
6 Position the arm on the frame and install
the bolts. Install any alignment shims that
were removed. Tighten the bolts to the
torque listed in this Chapter's Specifications.
7 Connect the balljoint to the steering
knuckle and tighten the nut to the torque
listed in this Chapter's Specifications.
8 Install the wheel and lug nuts and lower
the vehicle. Tighten the lug nuts to the torque
specified in Chapter 1.
9 Drive the vehicle to an alignment shop
to have the front end alignment checked and,
if necessary, adjusted.

7 Front suspension lower arm -
removal and installation

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

Removal
1 Loosen the wheel lug nuts, raise the
front of the vehicle and support it securely on
jackstands. Remove the wheel.
2 Disconnect the shock absorber from the
lower arm (Section 3).
3 Disconnect the stabilizer bar from the
lower arm (Section 2).
4 Remove the strut rod (Section 4), if so
equipped.
5 Remove the torsion bar (Section 5).
6 Loosen, but do not remove the lower
arm pivot bolt(s).
7 Disconnect the balljoint from the lower
arm by removing the nuts and bolts.
8 To remove the pivot bolt, remove the
nut, then pull the bolt out or drive it out with a
hammer and drift punch (see illustration
6.4a, 6.4b or 6.4c).

Installation
• 9 Inspect the lower arm bushing for dete-

rioration, cracking and other damage. If the
bushing is in need of replacement, take the
lower arm to an automotive machine shop to
have the old bushing pressed out and a new
one pressed in.
10 Connect the balljoint to the lower arm
and install the bolts and nuts, tightening them
to the specified torque. Raise the lower arm
to simulate the normal ride height, then
tighten the pivot bolt nut(s) to the specified
torque. Install the torsion bar (Section 6).
11 Install the strut rod (Section 4) and
shock absorber (Section 3) and connect the
stabilizer bar to the lower arm (Section 2).

12 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the speci-
fied torque.
13 Drive the vehicle to an alignment shop
to have the front end alignment checked and,
if necessary, adjusted.

8 Balljoints - check and
replacement

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

Check
1 Raise the vehicle and support it securely
on jackstands.
2 Visually inspect the rubber seal for cuts,
tears or leaking grease. If any of these condi-
tions are noticed, the balljoint should be
replaced.
3 Place a large pry bar under the balljoint

and attempt to push the balljoint upwards.
Next, position the pry bar between the steer-
ing knuckle and the arm and apply downward
pressure. If any movement is seen or felt dur-
ing either of these checks, a worn out
balljoint is indicated.
4 Have an assistant grasp the tire at the
top and bottom and shake the top of the tire
in an in-and-out motion. Touch the balljoint
stud castellated nut. If any looseness is felt,
suspect a worn out balljoint stud or a
widened hole in the steering knuckle boss. If
the latter problem exists, the steering knuckle
should be replaced as well as the balljoint.

Replacement
Refer to illustrations 8.6a and 8.6b
5 With the vehicle still raised and sup-
ported, position a floor jack under the lower
arm - it must stay there throughout the entire
operation. Remove the wheel.
6 Remove the cotter pin and loosen the
castellated nut a couple of turns, but don't
remove it (it will prevent the balljoint and
steering knuckle from separating violently)
(see illustrations).
7 Using a balljoint separating tool, sepa-
rate the balljoint from the steering knuckle.
There are several types of balljoint tools avail-
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8.6a Use wire cutters or pliers to remove
the cotter pin

able, but the kind that pushes the balljoint
stud out of the knuckle boss works the best.
The wedge, or "pickle fork" type works fairly
well, but it tends to damage the balljoint seal.
Some two-jaw pullers will do the job, also.
8 Remove the castle nut and disconnect
the balljoint from the steering knuckle. If the
upper arm balljoint is being worked on, be
careful not to let the steering knuck-
le/hub/brake assembly fall outward, because
the brake hose might be damaged. If neces-
sary, wire the assembly to the frame to pre-
vent this from happening.
9 On most models, the balljoint is retained
to the suspension arm by bolts. Remove the
bolts (and nuts on some models), then detach
the balljoint from the arm. On some 4WD
models, the balljoint is attached to the upper
suspension arm by a large nut. Unscrew the
nut and remove the balljoint. Take note of how
the balljoint is positioned on the arm - the new
one must be installed the same way (see
illustrations 6.4a and 6.4b).
10 Position the new balljoint on the arm
and install the nut or bolts, tightening them to
the specified torque.
11 Insert the balljoint stud into the steering
knuckle boss, install the castellated nut and
tighten it to the specified torque. Install a new
cotter pin. If necessary, tighten the nut an
additional amount to line up the slots in the
nut with the hole in the balljoint stud (never
loosen the nut to align the hole).
12 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the speci-
fied torque.

9 Steering knuckle - removal and
installation

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

8.6b Unscrew the balljoint nut two turns

Removal
1 Loosen the front wheel lug nuts, raise
the front of the vehicle and support it
securely on jackstands placed under the front
suspension lower arms. Apply the front
brake. Remove the front wheels.
2 Remove the brake caliper and place it
on top of the upper arm or wire it up out of
the way. Remove the caliper mounting
bracket from the steering knuckle (see Chap-
ter 9 if necessary).
3 Remove the front hub assembly and
brake disc (see Chapter 1 or 8).
4 Remove the splash shield from the
steering knuckle.
5 Separate the tie-rod end from the
knuckle arm (see Section 13).
6 Remove the cotter pins from the upper
and lower balljoint studs and back off the
nuts two turns each (see Section 8).
7 Break the balljoints loose from the steer-
ing knuckle (see Section 8).
8 Remove the nuts from the balljoint
studs, separate the suspension arms from
the steering knuckle and remove the knuckle
from the vehicle.

Installation
9 Place the knuckle between the upper
and lower suspension arms and insert the
balljoint studs into the knuckle, beginning
with the lower balljoint. Install the nuts and
tighten them to the specified torque. Install
new cotter pins, tightening the nuts slightly to
align the slots in the nuts with the holes in the
balljoint studs, if necessary.
10 Install the splash shield.
11 Connect the tie-rod end to the knuckle
arm and tighten the nut to the specified
torque. Be sure to use a new cotter pin.
12 Install the hub and brake disc assembly
(Chapter 1 or 8).
13 Install the brake caliper mounting
bracket and caliper (Chapter 9).
14 Install the wheel and lug nuts. Lower the
vehicle to the ground and tighten the nuts to
the specified torque.

10.3 The lower mounting nut on the rear
shock absorber

10 Rear shock absorber - removal
and installation

Refer to illustration 10.3
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.
1 If the shock absorber is to be replaced
with a new one, it is recommended that both
shocks on the rear of the vehicle be replaced
at the same time.
2 Raise and support the rear of the vehicle
according to the jacking and towing proce-
dures in this manual. Use a jack to raise the
differential until the tires clear the ground,
then place jackstands under the axle hous-
ing. Do not attempt to remove the shock
absorbers with the vehicle raised and the axle
unsupported.
3 Unscrew and remove the lower shock
absorber mounting nut to disconnect it at the
spring seat (see illustration).
4 Unscrew and remove the upper mount-
ing nut at the frame and remove the shock
absorber.
5 If the unit is defective, it must be
replaced with a new one. Replace worn rub-
ber bushings with new ones.
6 Install the shocks in the reverse order of
removal, but let the vehicle be free standing
before tightening the mounting bolts and
nuts. 10
7 Bounce the rear of the vehicle a couple
of times to settle the bushings into place,
then tighten the nuts securely.

11 Rear leaf spring - removal and
installation

Refer to illustration 11.6
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed.
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they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.
1 Jack up the vehicle and support the
frame securely on jackstands.
2 Remove the rear wheels and tires.
3 Place a jack under the rear differential
housing.
4 Lower the axle housing until the leaf
spring tension is relieved, and lock the jack in
this position.
5 Disconnect the shock absorber from the
spring seat (see Section 10).
6 Remove the U-bolt mounting nuts (see
illustration).
7 Remove the U-bolt nuts and spring seat.
8 Unbolt and remove the shackle pin
assemblies and lower the spring from the
vehicle.
9 If the bushings in the spring or frame are
deteriorated, replace them. If you need to
replace the bushings in the spring, take the
spring to an automotive machine shop to
have the old bushings pressed out and new
ones pressed in.
10 Installation is the reverse of the removal
procedure. Lubricate the shackle pins and
bushings with lithium base grease. When
installing the U-bolt and shackle pin nuts,
tighten them to the specified torque values.

12.2 Unplug the horn switch connector

12 Steering wheel - removal and
installation

Refer to illustrations 12.2, 12.3 and 12.4
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.

12.3 Mark the steering wheel hub-to-shaf
relationship (arrows)

Removal
1 Disconnect the cable from the negativ*
battery terminal.
2 Remove the horn button or center pac
and unplug the horn switch connector (se<
illustration).
3 Unscrew the steering wheel nut anc
mark the steering wheel hub and the columr
shaft with paint to ensure correct reposition
ing during reassembly (see illustration).
4 Remove the wheel using a puller (se<
illustration). Caution: Do not hammer on th(
wheel or the shaft to separate them.
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12.4 Remove the steering wheel from the shaft
with a puller - DO NOT hammer on the shaft!

Installation
5 Realign the steering wheel and the col-
umn shaft using the match marks. Install and
tighten the retaining nut to the specified
torque, then attach the horn button or center
pad.
6 Hook up the negative battery cable.

13 Steering linkage - removal and
installation

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quaiity and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.
1 All steering linkage removal and installa-
tion procedures should be performed with
the front end of the vehicle raised and placed
secureiy on jackstands.
2 Before removing any steering linkage
components, obtain a balljoint separator. It
may be a screw-type puller or a wedge-type
(pickle fork) tool, although the wedge-type
tool tends to damage the balljoint seals. It is
possible to jar a balljoint taper pin free from

1 Center link
2 Idler arm pivot shaft
3 Idler arm
4 Pin
5 Bushing
6 O-ring

13.4 Steering linkage components

7 Boot
8 Tie-rod end
9 Nut

10 Cover
11 Clamp ring
12 Boot

13 Center link
14 Bolt
15 Boot
16 Pitman arm
17 Steering damper

its eye by striking opposite sides of the eye
simultaneously with two iarge hammers, but
the space available to do so is usually very
limited.
3 After installing any of the steering link-
age components, the front wheel alignment
should be checked by a reputable front end
alignment shop.

13.10a Use wire cutters or pliers to
remove the cotter pin

Pitman arm
Refer to illustration 13.4
4 Remove the nut securing the Pitman
arm to the steering gear sector shaft (see
illustration).
5 Scribe or paint match marks on the arm
and shaft.
6 Using a puller, disconnect the Pitman
arm from the shaft splines.
7 Remove the cotter pin and castle nut
securing the Pitman arm to the center link.
8 Using a puller, disconnect the Pitman
arm from the center link.
9 Installation is the reverse of the removal
procedure. Be sure to tighten the nuts to the
specified torque and install a new cotter pin.

Tie-rod
Refer to illustrations 13.10a, 13.10b and
13.11
10 Remove the cotter pins and castle nuts
securing the tie-rod to the center link and
knuckle arm (see illustrations).
11 Separate the tie-rod from the center link

13.10b Unscrew the tie-rod end nut at the
steering knuckle
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13.11 Use a puller to separate the tie-rod end from the
steering knuckle

15.6 When tightening the adjusting screw locknut, be sure to hold
the screw to keep it from turning

and knuckle arm with a puller (see illustra-
tion).
12 if a tie-rod end is to be replaced, loosen
the jam nut and mark the relationship of the
tie-rod end to the tie-rod with white paint.
When installing the new rod end, thread it
onto the tie-rod until it reaches the mark, then
turn the jam nut until it contacts the rod end.
Don't tighten if fully at this time.
13 Turn the tie-rod ends so they are at
approximately 90-degree angles to each
other, then tighten the jam nuts to lock the
ends in position.
14 The remaining installation steps are the
reverse of those for removal. Make sure to
tighten the castle nuts to the specified
torque.

Center link
15 Remove the cotter pins and castle nuts
securing the tie-rod ends to the center link.
16 Remove the cotter pin and castle nut
securing the center link to the Pitman arm.
17 Remove the cotter pin and castle nut
securing the center link to the idler arm.
18 Using a puller, separate the center link
from the tie-rod ends, Pitman arm and idler
arm.
19 Installation is the reverse of the removal
procedure. Be sure to tighten all nuts to the
specified torque.

Steering damper
20 Remove the cotter pin, nut and washer
from the bolt that attaches the damper to the
center link.
21 Remove the cotter pin, nut and washer
attaching the damper to the cross- member
(2WD) or idler arm bracket.
22 Lower the steering damper from the
vehicle.
23 Installation is the reverse of removal.

14 Steering gear - removal and
installation

Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,

they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Torque specifications must be fol-
lowed for proper reassembly and component
retention.
Note: If you find that the steering gear is
defective, it is not recommended that you
overhaul it. Because of the special tools
needed to do the job, it is best to let your
dealer service department overhaul it for you
(or replace it with a factory rebuilt unit). How-
ever, you can remove and install it yourself by
following the procedure outlined here. The
removal and installation procedures for man-
ual steering and power steering gear housings
are identical except that the inlet and outlet
lines must be removed from the steering gear
housing on power steering-equipped models
before the housing can be removed. The
steering system should be filled and power
steering systems should be bled after the gear
housing is reinstalled (see Section 17).
1 Raise the front of the vehicle and place it
securely on jackstands. Apply the parking
brake.
2 Place an alignment mark on the steering
coupling and the gear housing worm shaft to
assure correct reassembly, then remove the
coupling bolt.
3 Remove the Pitman arm (Section 13).
4 Remove the bolts securing the gear
housing to the chassis and pull the gear
housing from the coupling (see illustration
13.4).
5 Installation is the reverse of the removal
procedure except that the Pitman arm nut
should be tightened before the Pitman arm is
connected to the center link. Be sure to
tighten all nuts and bolts to the specified
torque.

15 Steering freeplay - adjustment

Refer to illustration 15.6
1 Raise the vehicle with a jack so that the
front wheels are off the ground and place the
vehicle securely on jackstands.

2 Point the wheels straight ahead.
3 Using a wrench, loosen the locknut on
the steering gear.
4 Turn the adjusting screw clockwise to
decrease wheel freeplay and counterclock-
wise to increase it. Note: Turn the adjusting
screw in small increments, checking the
steering wheel freeplay between them.
5 Turn the steering wheel halfway around
in both directions, checking that the freeplay
is correct and that the steering is smooth.
6 Hold the adjusting screw so that it will
not turn and tighten the locknut (see illustra-
tion).
7 Remove the jackstands and lower the
vehicle.

16 Power steering pump - removal
and installation

Refer to illustration 16.1
Warning: Whenever any of the suspension or
steering fasteners are loosened or removed,
they must be inspected and, if necessary,
replaced with new ones of the same part
number or of original equipment quality and
design. Tcrque specifications must be fol-
lowed for proper reassembly and component
retention.
Note: If you find that the steering pump is
defective, it i$ not recommended that you
overhaul it. Because of the special tools
needed to do the job, it is best to let your
dealer sen/ice department overhaul it for you
(or replace it with a factory rebuilt unit). How-
ever, you can remove it yourself using the
procedure which follows.

Removal
1 Position a container to catch the pump
fluid. Disconnect the hoses from the pump
body. As each is disconnected, cap or tape
over the hose opening and then secure the
end in a raised position to prevent leakage
and contamination. Cover or plug the pump
openings to so dirt won't enter the unit (see
illustration).
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16.1 An exploded view of a typical power steering system

/ Power steering pump
2 Pump pulley
3 Pump pulley nut
4 Pump bracket
5 Adjuster bracket
6 Reservoir
7 Magnet
8 Seal

9 Spring cover
10 Spring
11 Ring
12 Holder
13 Strainer
14 Filter
15 Cap gasket
16 Cap

17 Reservoir bracket
18 Supply hose
19 Pressure hose
20 Return hose
21 Return hose
22 Return pipe
23 Pipe bracket
24 Drivebeit

2 Loosen the idler pulley locknut and turn
the adjusting bolt until the drivebeit can be
removed from the pump pulley.
3 Remove the pump mounting bolts and
lift the pump out of the engine compartment.

Installation
4 Installation is the reverse of the removal
procedure. When installing the pressure line,
make sure there is sufficient clearance
between the line and the exhaust manifold.
5 To adjust the drivebeit tension, see
Chapter 1.
6 Fill the power steering fluid reservoir
with the specified fluid and bleed the power
steering system (see Section 17).
7 Check for fluid ieaks.

17 Power steering system - bleeding

1 Check the fluid in the reservoir and add
fluid of the specified type if it is low.
2 Jack up the front of the vehicle and
place it securely on jackstands.
3 With the engine off, turn the steering
wheel fully in both directions two or three
times.
4 Recheck the fluid in the reservoir and
add more fluid if necessary.
5 Start the engine and turn the steering
wheel fully in both directions two or three
times. The engine should be running at 1000
rpm or less.
6 Remove the jackstands and lower the
vehicle completely.

7 With the engine running at 1000 rpm or
less, turn the steering wheel fully in both
directions two or three times.
8 Return the steering wheel to the center
position.
9 Check that the fluid is not foamy or
cloudy.
10 Measure the fluid level with the engine
running.
11 Turn the engine and again measure the
fluid level. It should rise no more than 0.20 in
(5 mm) when the engine is turned off.
12 If a problem is encountered, repeat
Steps 7 through 11.
13 If the problem persists, remove the
pump (see Section 16), and have it repaired
by a dealer service department.

10
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18 Front end alignment - general
information

Refer to illustration 18.1
A front end alignment refers to the

adjustments made to the front wheels so they
are in proper angular relationship to the sus-
pension and the ground. Front wheels that
are out of proper alignment not only affect
steering control, but also increase tire wear.
The front end adjustments normally required
are camber, caster and toe-in (see illustra-
tion).

Getting the proper front wheel alignment
is a very exacting process, one in which com-
plicated and expensive machines are neces-
sary to perform the job properly. Because of
this, you should have a technician with the
proper equipment perform these tasks. We
will, however, use this space to give you a
basic idea of what is involved with front end
alignment so you can better understand the
process and deal intelligently with the shop
that does the work.

Toe-in is the turning in of the front
wheels. The purpose of a toe specification is
to ensure parallel rolling of the front wheels.
In a vehicle with zero toe-in, the distance
between the front edges of the wheels will be
the same as the distance between the rear
edges of the wheels. The actual amount of
toe-in is normally only a fraction of an inch.
Toe-in adjustment is controlled by the tie-rod
end position on the inner tie-rod. Incorrect
toe-in will cause the tires to wear improperly
by making them scrub against the road sur-
face.

Camber is the tilting of the front wheels
from the vertical when viewed from the front
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 negative (-). The amount of tilt is measured
in degrees from the vertical and this mea-
surement 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 travelling over an
undulating surface.

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. Caster angle affects the self-
centering action of the steering, which gov-
erns straight-line stability.

Caster is adjusted by moving shims
from one end of the upper arm mount to the
other.

19 Wheels and tires - general
information

Wheeis can be damaged by an impact
with a curb or other solid object. If the wheels
are bent, the result is a hazardous condition
which must be corrected. To check the

wheels, raise the vehicle and set it on jack-
stands. Visually inspect the wheels fcr obvi-
ous signs of damage such as cracks and
deformation.

Tire and wheel balance is very important
to the overall handling, braking and ride per-
formance of the vehicle. Whenever a tire is
dismounted for repair or replacement, the tire
and wheel assembly should be balanced
before being installed on the vehicle.

Wheels should be periodically cleaned,
especially on the inside, where mud and road
salts accumulate and eventually cause rust
and. ultimately, possible wheel failure.

Tires are extremely important from a
safety standpoint. The tread should be
checked periodically to see that the tires

have not worn excessively, a condition which
can be dangerous, especially in wet weather.

To equalize wear and add life to a set of
tires, it is recommended that they be rotated
periodically. When rotating, check for signs
of abnormal wear and foreign objects in the
tread or sidewalls (refer to Chapter 1, Routine
Maintenance).

Proper tire inflation is essential for maxi-
mum life of the tread and for proper handling
and braking.

Tires that are wearing in an abnormal
way are an indication that their inflation is
incorrect or that the front end components
are not adjusted properly. Take the vehicle to
a reputable front end alignment and repair
shop to correct the situation.
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General information

These models feature a separate boxed
steel frame and body. Certain components
are particularly vulnerable to accident dam-
age and can be unbolted and repaired or
replaced. Among these parts are the body
moldings, doors, bumpers, hood, tailgate 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. The front suspension com-
ponents should be greased after completion
of this job.
3 At the same time, clean the engine and
the engine compartment with a steam

cleaner or water soluble degreaser.
4 The wheel wells should be given close
attention, since 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 solvent.
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.

3 Vinyl trim - maintenance

1 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.
2 After cleaning, application of a high
quality rubber and vinyl protectant will help
prevent oxidation and cracks. The protectant
can also be applied to weather-stripping,
vacuum lines and rubber hoses, which often
fail as a result of chemical degradation, and
to the tires.

4 Upholstery and carpets -
maintenance

1 Every three months remove the carpets
or mats and clean the interior of the vehicle
(more frequently if necessary). Vacuum the
upholstery and carpets to remove loose dirt
and dust.
2 Leather upholstery requires special
care. Stains should be removed with warm
water and a very mild soap solution. Use a
clean, damp cloth to remove the soap, then
wipe again with a dry cloth. Never use alco-
hol, gasoline, nail polish remover or thinner to
clean leather upholstery.
3 After cleaning, regularly treat leather
upholstery with a leather wax. Never use car
wax on leather upholstery.
4 In areas where the interior of the vehicle
is subject to bright sunlight, cover leather
seats with a sheet if the vehicle is to be left
out for any length of time.

5 Body repair - minor damage

See photo sequence

Repair of scratches
1 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.
2 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



These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles.

1 If you can't access the backside of the body panel to hammer
out the dent, pull it out with a slide-hammer-type dent puller. In
the deepest portion of the dent or along the crease line, drill or

punch hole(s) at least one inch apar t . . .

2 . . . then screw the slide-hammer into the hole and operate it.
Tap with a hammer near the edge of the dent to help 'pop' the
metal back to its original shape. When you're finished, the dent
area should be close to its original contour and about 1/8-inch

below the surface of the surrounding metal

3 Using coarse-grit sandpaper, remove the paint down to the
bare metal. Hand sanding works fine, but the disc sander shown

here makes the job faster. Use finer (about 320-grit) sandpaper to
feather-edge the paint at least one inch around the dent area

4 When the paint is removed, touch will probably be more
helpful than sight for telling if the metal is straight Hammer

down the high spots or raise the low spots as necessary.
Clean the repair area with wax/silicone remover

6 Working quickly so the filler doesn't harden, use a plastic
applicator to press the body filler firmly into the metal, assuring

bonds completely. Work the filler until it matches the original
contour and is slightly above the surrounding metal

5 Following label instructions, mix up a batch of plastic filler and
hardener. The ratio of filler to hardener is critical, and, if you mix it
incorreedftr it wili either not cure properly or cure too quickly (you

won't have time to file and sand it into shape)



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

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 flat and uniform, remove the dust and
mask off the adjacent panels or trim pieces

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

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

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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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.
3 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
4 When repairing dents, the first job is to
pull the dent out until the affected area is as
close as possible to its original shape. There
is no point in trying to restore the original
shape completely as the metal in the dam-
aged area will have stretched on impact and
cannot be restored to its original contours. It
is better to bring the level of the dent up to a
point which is about 1/8-inch below the levei
of the surrounding metal. !n cases where the
dent is very shallow, it is not worth trying to
pull it out at all.
5 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.
6 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
technique is required. Drill several small holes
through the metal inside the damaged area,
particularly in the deeper sections. Screw
long, self tapping screws into the holes just
enough for then 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.
7 The next stage of repair is the removal
of paint from the damaged area and from an
inch or so of ihe 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 nand with sandpaper. To
completejjggupreparation for filling, score the
surface rff^ne bare metal with a screwdriver
or the tang'bf a file or drill small holes in the
affected area. This will provide a good grip
for the filler material. To complete the repair,
see the Section on filling and painting.

Repair of rust holes or gashes
8 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.
9 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
peopie think and it is often quicker to install a
new panel than to repair large areas of rust.
10 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 ail loose
metal and any other metal that is badly
affected by rust. Hammer the edges of the
hole inward to create a slight depression for
the filler material.
11 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.
12 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.
13 Once the hole is blocked off, the affected
area can be filled and painted. See the follow-
ing subsection on filling and painting.

Filling and painting
14 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.
15 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.
16 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.
17 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.
18 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.
19 The repair area is now ready for paint-
ing. Spray painting must be carried out in a
warm, dry, windless and dust free atmo-
sphere. These conditions can be created if
you have access to a large indoor work area,
but if you are forced to work in the open, you
will have to pick the day very carefully. If you
are working indoors, dousing the floor in the
work area with water will help settle the dust
which would otherwise be in the air. If the
repair area is confined to one body panel,
mask off the surrounding panels. This will
help minimize the effects of a slight mismatch
in paint color. Trim pieces such as chrome
strips, door handles, etc., will also need to be
masked off or removed. Use masking tape
and several thicknesses of newspaper for the
masking operations.
20 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.
21 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
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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 all of the major body
components (hood, fenders, etc.) are sepa-
rate and replaceable units, any seriously
damaged components should be replaced
rather than repaired. Sometimes the compo-
nents 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 iocks - maintenance

Once every 3000 miles, or every three
months, the hinges and latch assemblies on
the doors, hood and trunk should be given a
few drops of light oil or lock lubricant. 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 locks with spray-on graphite lubri-
cant.

8 Windshield and fixed glass -
replacement

Replacement of the windshield and fixed
glass requires the use of special fast-setting
adhesive/caulk materials and some special-
ized tools and techniques. These operations
should be left to a dealer service department
or a shop specializing in glass work.

9 Hood - removal, installation and
adjustment

Refer to illustrations 9.2 and 9.10
Note: The hood is heavy and somewhat awk-

ward to remove and install - at least two peo-
ple should perform this procedure.

Removal and installation
1 Use blankets or pads to cover the cowl
area of the body and the fenders. This will
protect the body and paint as the hood is
lifted off.
2 Scribe or paint alignment marks around
the bolt heads to insure proper alignment
during installation (see illustration).
3 Disconnect any cables or wire har-
nesses which will interfere with removal.
4 Have an assistant support the weight of
the hood. Remove the hinge-to-hood nuts or
bolts.
5 Lift off the hood.
6 Installation is the reverse of removal.

Adjustment
7 Fore-and-aft and side-to-side adjust-
ment of the hood is done by moving the hood
in relation to the hinge plate after loosening
the bolts.
8 Scribe a line around the entire hinge
plate so you can judge the amount of move-
ment.
9 Loosen the bolts and move the hood
into correct alignment. Move it only a little at
a time. Tighten the hinge bolts and carefully
lower the hood to check the alignment.
10 If necessary after installation, the entire
hood latch assembly can be adjusted in-and-
out as well as from side-to-side on the hood
so the hood closes securely and is flush with
the fenders. To do this, scribe a line around
the hood latch mounting bolts to provide a
reference point for the side-to-side move-
ment. Then loosen the bolts and reposition
the latch assembly as necessary to adjust the
side-to-side movement and use a screwdriver
to turn the height adjustment screw to adjust
the hood up-and-down (see illustration). Fol-
lowing adjustment, retighten the mounting
bolts and adjustment screw locknut.
11 Finally, adjust the hood bumpers on the
hood so the hood, when closed, is flush with
the fenders.
12 The hood latch assembly, as weil as the

hinges, should be periodically lubricated with
white lithium-base grease to prevent sticking
and wear.

10 Radiator grille - removal and
installation

Refer to illustration 10.1
1 The radiator grill is held in place by clips
and, on some models, screws. Remove any
screws and disengage the grill retaining clips
with a small screwdriver (see illustration).
2 Once all the retaining clips are disen-
gaged, pull the grilie out and remove it.
3 To install the grille, press it in place until
the clips lock it in position.

11 Bumpers - removal and
installation

Refer to illustration 11.3
1 Disconnect any wiring or other compo-
nents that would interfere with bumper
removal.

11

10.1 Use a small screwdriver to
disengage the radiator grille

retaining clips
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1
2
3
4
5

2 Support the bumper with a jack or jack-
stand. Alternatively, have an assistant sup-
port the bumper as the bolts ara removed.
3 Remove the retaining bolts and detach
the bumper [see illustration).

12.3 Use a wire hook or tool to pull the
clip out of the window crank in the

direction shown

12.5 After detaching the clips at the
corner with a tool, grasp the door trim

panel and pull it out sharply to remove it
from the door

4 Installation is the reverse of removal.
5 Tighten the retaining bolts securely.

12 Door trim panel - removal and
installation

Refer to illustrations 12.2, 12.3, 12.5 and 12.6
1 Disconnect the negative cable from the
battery.
2 Remove all door trim panel retaining
screws and door pull/armrest assemblies
(see illustration).
3 Remove the window crank, using a wire
hook or crank removal tool to pull out the
retaining clip (see illustration).
4 Insert a putty knife between the trim
panel and the door and disengage the retain-
ing clips. Work around the outer edge until
the panel is free.
5 Once ail of the clips are disengaged,
detach the trim panel, unplug any wire har-
ness connectors and remove the trim panel
from the vehicle (see illustration).
6 For access to the inner door, carefully

12.6 Be very careful when pulling the
plastic watershield off - don't tear or

distort it

peel back the plastic watershield (see illus-
tration).
7 Prior to installation of the door panel, be
sure to reinstall any clips in the panel which
may have come out during the removal pro-
cedure and remain in the door itself.
8 Plug in the wire harness connectors and
place the panel in position in the door. Press
the door panel into place until the clips are
seated and install the armrest/door pulls.
Reinstall the clip and press the manual regula-
tor window crank onto the shaft until it locks.

13 Door - removal, installation and
adjustment

Refer to illustration 13.6
1 Remove the door trim panel. Disconnect
any wire harness connectors and push them
through the door opening so they won't inter-
fere with door removal.
2 Place a jack or jackstand under the door
or have an assistant on hand to support it
when the hinge bolts are removed. Note: If a
jack orjackstand is used, place a rag between
it and the door to protect the door's painted
surfaces.
3 Scribe around the door hinges.
4 Remove the hinge-to-door bolts and
carefully lift off the door.
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14.3 Mark the cargo door bolts with paint
or a marker before loosening them

5 Installation is the reverse of removal.
6 Following installation of the door, check
the alignment and adjust it if necessary as
follows:

a) Up-and-down and forward-and-back-
ward adjustments are made by loosen-
ing the hinge-to-body bolts and moving
the door as necessary.

b) The door lock striker can also be
adjusted both up-and-down and side-
ways to provide positive engagement
with the lock mechanism. This is done
by loosening the mounting screws and
moving the striker as necessary (see
illustration).

14 Rear cargo door (Trooper
models) - removal, installation
and adjustment

Refer to illustration 14.3
1 Disconnect any wire harness connec-
tors and push them through the door opening
so they won't interfere with door removal.
2 Place a jack or jackstand under the door
or have an assistant on hand to support it
when the hinge bolts are removed. Note: If a
jack orjackstand is used, place a rag between
it and the door to protect the door's painted
surfaces.
3 Scribe around the door bolts (see illus-
tration).
4 Remove the hinge-to-door bolts and
carefully lift off the door.
5 Installation is the reverse of removal.
6 Following installation of the door, check
the alignment and adjust it if necessary as
follows:

a) Up-and-down and side-to-side adjust-
ments are made by loosening the hinge-
to-body bolts and moving the door as
necessary.

b) The door lock striker can also be
adjusted both up-and-down and side-
ways to provide positive engagement
with the lock mechanism. This is done
by loosening the mounting screws and
moving the striker as necessary.

15.3 Door lock and handle
assembly details

15.9 Depress the retaining clip and
push the lock cylinder out of the door

15 Door lock, lock cylinder and
handles - removal and
installation

Refer to illustrations 15.3 and 15.9
1 Remove the door trim panel as
described in Section 12.
2 Remove the plastic sealing screen, tak-
ing care not to tear it.
3 Remove the inside lever link clip and
detach the link from the door lock assembly
(see illustration).
4 Remove the screws that retain the inte-
rior handle assembly and lift it out.
5 Remove the glass run channel.
6 Disengage the door lock rod from the
door Jock assembly.
7 Remove the door lock assembly mount-
ing screws and lift out the door lock assem-
bly.

8
If necessary, remove the two nuts retaining
the exterior handle and lift it out.
9 Squeeze the retaining clip with pliers
and push the door lock cylinder through to
the outside of the door and remove it (see
illustration).
10 Installation is the reverse of removal.
Note: During installation, apply grease to the
sliding surface of all levers and springs.

16 Door window and regulator -
removal and installation

Refer to illustrations 16.2, 16.3, 16.4, 16.5
and 16.6
1 Remove the door trim panel and plastic
watershield (see Section 12).
2 Remove the screws from the window
bottom channel assembly and lower the win-

16.2 Door window glass and mechanism details
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DOOR GLASS

dow glass (see illustration).
3 Pry the two glass seals from the window
opening. Remove the window glass by tilting
it to detach the regulator arm from the glass
channel and then sliding the glass up and out
of the door (see illustration).
4 Remove the regulator retaining screws
(see illustration).

5 Detach the regulator and guide it out of
the opening in the door (see illustration).
6 Installation is the reverse of removal. On
1981 through 1987 pickup models, make
sure the bottom channel is installed the cor-
rect distance from the rear edge of the glass
(see illustration).

17 Outside mirror - removal and
installation

Refer to illustrations 17.1, 17.2a and 17.2b
1 On later models, use a small screwdriver
to pry the screw cover off the mirror base
(see illustration).
2 Remove the screws and lift the mirror off
the door (see illustrations).
3 Installation is the reverse of removal.
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1 General information

The electrical system is a 12-volt, nega-
tive ground type. Power for the lights and all
electrical accessories is supplied by a
lead/acid-type battery which is charged by
the alternator.

This chapter covers repair and service
procedures for the various electrical compo-
nents not associated with the engine. Infor-
mation on the battery, alternator, distributor
and starter motor can be found in Chapter 5.

It should be noted that when portions of
the electrical system are serviced, the nega-
tive battery cable should be disconnected
from the battery to prevent electrical shorts
and/or fires.

2 Electrical troubleshooting -
general information

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 book.

Before tackling any troublesome electri-
cal circuit, first study the appropriate wiring
diagrams to get a complete understanding of
what makes up that individual circuit. Trouble
spots, for instance, can often be narrowed
down by noting if other components related
to 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 bad relay. Visually inspect the condi-
tion of all fuses, wires and connections in a
problem circuit before troubleshooting it.

If testing instruments are going to be uti-
lized, use the diagrams to plan ahead of time
where you will make the necessary connec-
tions in order to accurately pinpoint the trou-
ble spot.

The basic tools needed for electrical
troubleshooting include a circuit tester or
voltmeter (a 12-volt bulb with a set of test
leads can also be used), a continuity tester,
which includes a bulb, battery and set of test
leads, and a jumper wire, preferably with a
circuit breaker incorporated, which can be
used to bypass electrical components.
Before attempting to locate a problem with
test instruments, use the wiring diagram(s) to
decide where to make the connections.

Voltage 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 its place to 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 perormed 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 is not good. .

Continuity check
A continuity check is done to determine

if there are any breaks in a circuit - if it is
passing electricity properly. With the circuit
off (no power in the circuit), a self-powered
continuity tester can be used to check the
circuit. Connect the test leads to both ends of
the circuit (or to the "power" end and a good
ground), and if the test light comes on the 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.
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3 Fuses - general information

Refer to illustrations 3.1 and 3.3
The electrical circuits of the vehicle are

protected by a combination of fuses, circuit
breakers and fusible links. The two fuse
blocks are located under the instrument
panel on the left side of the dashboard and ;n
the engine compartment (see illustrations).

Each of the fuses is designed to protect
a specific circuit, and the various circuits are
identified on the fuse panel itself.

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. A blown fuse is
easily identified through the clear plastic
body. Visually inspect the element for evi-
dence of damage (see illustration). If a con-
tinuity check is called for, the blade terminal
tips are exposed in the fuse body.

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 net recommended. Each electri-
cal circuit needs a specific amount of protec-
tion. The amperage value of each fuse is
molded into the fuse body.

If the replacement fuse immediately
fails, don't replace it again until the cause of
the problem is isolated and corrected. In
most cases, the cause will be a short circuit
in the wiring caused by a broken or deterio-
rated wire.

4 Fusible links - general
information

Some circuits are protected by fusible
links. The 'inks are used in circuits which are
not ordinarily fused, such as the ignition cir-
cuit.

Although the fusible links appear to be a
heavier gauge than the wire they are protect-
ing, the appearance is due to the thick insula-
tion. All fusible iinks are several wire gauges
smaller than the wire they are designed to
protect.

Fusible links cannot be repaired, but a
new (ink of the same size wire can be put in
its place. The procedure is as follows:

a) Disconnect the negative cable from the
battery.

b) Disconnect the *usible link from the
wiring harness.

c) Cut the damaged fusible link out of the
wiring just behind the connector.

d) Strip the insulation back approximately
1/2 inch.

e) Position the connector on the new
fusible link and crimp it into place.

f) Use rosin core solder at each end of the
new link to obtain a good solder joint

3.1 The fuse box is located on the side of
the engine compartment under a cover

g) Use plenty of electrical tape around the
soldered joint. No wires should be
exposed.

h) Connect the battery ground cable. Test
the circuit for proper operation.

5 Circuit breakers - general
information

Circuit breakers, which are located in
the main fuse block on some models, protect
accessories such as the heater and air condi-
tioner.

An electrical overload in the system will
cause the blower or air compressor to go off
and come on or, in some cases, to remain
off. If this happens, check the malfunctioning
circuit. Refer to the wiring diagrams at the
end of this book for the application of circuit
breakers in your vehicle.

6 Relays - general information

Several electrical accessories in the
vehicle use relays to transmit the electrical
signal to the component. If the relay is defec-
tive, that component will not operate prop-
erly.

The various relays are grouped together
in several locations. Some can be found
attached to or near the dashboard fuse box.
Others are in the engine compartment, near
the battery.

If a faulty reiay is suspected, it can be
removed and tested by a dealer service
department or a repair shop. Defective relays
must be replaced as a unit.

7 Turn signal and hazard flashers -
check and replacement

1 The turn signal flasher and hazard flash-
ers are contained in a single smail canister-
shaped unit located in the wiring harness

3.3 When a fuse blows, the metal
between the element meits; the fuse on

the right is good and the one on the
left is blown

under the dash near the steering cc'umn. The
turn signal flashes the turn signals and the
hazard flasher flashes all four turn signals
simultaneously when activated.
2 When the flasher unit is functioning
properly, an audible click can be heard during
its operation. If the turn signals fail on one
side or the other and the flasher un;t dees not
make its characteristic clicking sound, a
faulty turn signal bulb is indicated.
3 If both turn signals fail to blink, the prob-
lem may be due to a blown fuse, a faulty
flasher unit, a broken switch or a loose or
open connection. If a quick check of the fuse
box indicates that the turn signal fuse has
blown, check the wiring for a short before,
installing a new fuse.
4 To replace the flasher, simply pull it out
of the wiring harness.
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.

8 ignition switch and lock cylinder
- check and installation

Refer to illustration 8.4
1 Disconnect the cable from the negative
terminal of the battery.
2 Remove the steering column cover.
3 Unplug the ignition switch wiring har-
ness.
4 Remove the tvvc ignition switch/steering
lock mounting boits. On models wth shear-
head bolts it will be necessary to put slots in
the tops of the bolts with a chisei, then
unscrew them with a screwdriver (see illus-
tration).
5 Remove the switch assembly from the
steering column.
6 Installation is the reverse of the removal
procedure.

9 Steering column switches -
removal and installation

Refer to illustration 9.5
1 Disconnect the cable from the negative
terminal of the battery.
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8.4 Use a hammer and chisel to make
slots in the heads of the break-off bolts

(arrows) which retain the ignition switch,
and then unscrew them with a

short screwdriver

2 Remove the steering wheel (see Chap-
ter 10).
3 Remove the steering column covers.
4 Unplug the electrical connector from the
combination switch.
5 Remove the retaining screws and pull
the switch from the shaft (see illustration).
6 To install the switch, reverse the
removal procedure.

10 Headlights - removal and
installation

1 Disconnect the negative cable from the
battery.

Sealed beam type
Refer to illustration 10.5
2 Remove the radiator grille (Chapter 11)
3 Remove the headlight retainer screws,
taking care not to disturb the adjustment
screws.
4 Remove the retainer and pull the head-
light out far enough to unplug the connector.
5 Remove the headlight (see installation).
6 To install the headlight, plug the con-
nector in, place the headlight in position and
install the retainer and screws. Tighten the
screws securely.
7 Install the radiator grille.

Halogen bulb-type
Refer to illustrations 10.8a, 108b and 10.9
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.
8 Remove the screws and pull the parking

9.5 After removing the steering wheel, the
switch screws (arrows) can be removed

10.5 Pull the headlight out, support it and
unplug the connector

10.8a Remove the parking
light screws . . .

light assembly out for access (see illustra-
tions).
9 Reach behind the headlight assembly,
unplug the electrical connector and unscrew
the plastic retaining collar (see illustration).
10 Grasp the bulb holder securely and pull
it out of the housing.
11 Insert the new bulb into the holder and
secure it with the collar.
12 Plug in the electrical connector and
install the parking light assembly.

11 Headlights - adjustment

Refer to illustrations 11.3, 11.6a and 11.6b
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
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.

10.3b . . . disconnect the bulbs and pull
the housing forward for access to the

headlight bulb

10.9 Unscrew the retaining collar and
slide it back so the bulb can be pulled out

of the housing

1 Headlights have two spring-loaded
adjusting screws, one on the bottom control-
ling up-and-down movement and one en the
side controlling left-and-right movement (see
the accompanying illustration and illustra-
tion 8.4a).
2 There are several methods of adjusting
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the headlights. The simplest method requires
a blank wall 25 feet in front of the vehicle and
a level floor.
3 Position masking tape vertically on the
wall in reference co the vehicle centeriine and
the centeriines of both headlights.(see illus-
tration).
4 Position a horizontal tape line in refer-
ence to the centeriine 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.
5 Adjustment should be made with the
vehicle sitting level, the gas tank half-full and
no unusually heavy load in the vehicle.
6 Starting with the low beam adjustment,
position the high intensity zone so it is two
inches below the horizontal line and two
inches to the right of the headlight vertical
line. Adjustment is made by turning the
adjusting screw at the top or bottom of the
headlight to raise or lower the beam. The
adjusting screw on the side should be used in
the same manner to move the beam left or
right (see illustrations).
7 With the high beams on, the high inten-
sity zone should be vertically centered with
the exact center just below the horizontal
line. Note: It may not be possible to position
the headlight aim exactly for both high and
'ow 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..

12.3a Push the bulb in, rotate it*
counterclockwise and withdraw it from

the housing

8 Have the headlights adjusted by a
dealer service department or service station
at the earliest opportunity.

12 Bulb replacement

Refer to illustrations 12.3a, 12.3b, 12.3c, and
12.4
1 The lenses of many lights are held in
place by screws, which makes it a simple

12.3b Remove the housing screws for
access to the license plate light bulb

procedure to gain access to the bulbs.
2 On some lights the lenses are held in
place by clips. The ienses can be removed
either by unsnapping them or by using a
small screwdriver to pry them off.
3 Severai types of bulbs are used. Some
are removed by pushing in and turning them
counterclockwise (see illustrations). Others
can simply be undipped from the terminals
or pulled straight out of the socket.
4 To gain access to the instrument panel
lights, the instrument cluster will have to be
removed first (see illustration).
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12.3c Pull the parking light bulb straight
out to remove it (Trooper models)

12.4 After removing the instrument 13.2 Flip the cover up, unscrew the nuts
cluster, turn the bulb holders, lift them out and detach the wiper arms

and withdraw the bulbs

13.3 Pull the motor out of the firewall and
remove the shaft nut

13 Wiper motor - removal and
installation

Refer to illustrations 13.2 and 13.3
1 Disconnect the negative cable from the
battery.
2 Remove the wiper arms (see illustra-
tion).
3 Unplug the electrical connector, remove
the four retaining bolts, then pull the motor
out and remove the motor shaft nut.(see
illustration).
4 Detach the wiper motor from the linkage
and remove it from the vehicle.
5 Installation is the reverse of removal.

14 Instrument cluster - removal and
installation

Refer to illustrations 14.2, 14.3a, 14.3b and
14.4
1 Disconnect the cable from the negative
terminal of the battery.
2 Remove the cluster bezel (see illustra-
tion).
3 Remove the cluster assembly-to-dash

panel screws (see illustrations).
4 Pull the cluster out, reach behind the
cluster and disconnect the speedometer
cable (see illustration).
5 Pull the cluster assembly out as far as
possible and unplug the multi-wire connec-
tors) from the back of the unit. Some models
have additional wires that must be discon-
nected, so be sure to mark them before
removing.

14.3a Instrument cluster screw
locations (1989 and later pick-up

models shown, others similar)
14.3b Trooper model instrument cluster

screw locations

14.4 Press on the release lever (arrow)
and detach the speedometer cable from

the cluster



12-6 Chapter 12 Chassis electrical system

15.4a Pry out the instrument panel screw
and bolt covers with a small screwdriver

6 Remove the cluster from the dash panel.
7 The instrument cluster assembly can be
disassembled tc allow access to the
enclosed gauges and indicators by removing
the lens and plate retaining screws. On
Trooper models, the gauge units can be
removed separately from the cluster.
8 Installation is the reverse of the removal
procedure.

15 Instrument panel - removal and
instailation

Refer to illustrations 15.4a and 15.4b
1 Disconnect the cable from the negative
terminal of the battery.
2 Remove the steering wheel (see Chap-
ter 10).
3 Remove steering column covers, instru-
ment cluster, radio, heater controls, ventila-
tion ducts, glove box, trim panels and any
other components which would interfere with
removal.
4 Remove the retaining bolts, nuts and
screws, unplug any electrical connectors and

pull the instrument panel to the rear to detach
it (see illustrations).
5 Installation is the reverse of removal.

16 Cruise control system -
description and check

The cruise control system maintains vehi-
cle speed with a vacuum actuated servo
motor located in the engine compartment,
which is connected to the throttle linkage by a
cable. The system consists of the servo motor,
clutch switch, brake switch, control switches,
a relay and associated vacuum hoses.

Because of the complexity of the cruise
control system and the special tools and
techniques required for diagnosis, repair
should be left to a dealer service department
or a repair shop. However, it is possible for
the home mechanic to make simple checks
of the wiring and vacuum connections for
minor faults which can be easily repaired.
These include:

a) Inspect the cruise control actuating
switches for broken wires and loose
connections.

b) Check the cruise control fuse.

c) The cruise control system is operated by
vacuum so it's critical that all vacuum
switches, hoses and connections are
secure. Check the hoses in the engine
compartment for tight connections,
cracks and obvious vacuum leaks.

17 Wiring diagrams - general
information

Since it isn't possible to include all
wiring diagrams for every year covered by
this manual, the following diagrams are those
that are typical and most commonly needed.

Prior to troubleshooting any circuits,
check the fuse and circuit breakers (if
equipped) to make sure they're in good con-
dition. Make sure the battery is properly
charged and check the cable connections
(Chapter 1).

When checking a circuit, make sure that
ail 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.

Refer to the accompanying table for the
wire color codes applicable to your vehicle.

Wire color codes. Ail connections to ground are through a black wire unless noted otherwise. All wires connected to a wire are of same
color unless identified otherwise.
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Coasting Fuel Cut (CFC) device, 6-9
Conversion factors, 0-16
Coolant

reservoir, removal and installation, 3-4
temperature sending unit, check and

replacement, 3-5
Cooling system

check, 1-12
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Cooling, heating and air conditioning systems,
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blower unit, removal and installation, 3-5
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condenser, removal and installation, 3-8
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coolant temperature sending unit, check and

replacement, 3-5
cooling system, general information, 3-2
engine cooling fan and clutch, check, removal and

installation, 3-3
heater core, removal and installation, 3-6
heater/air conditioner control assembly, removal,

installation and adjustment, 3-9
heating system, general information, 3-5
radiator, removal and installation, 3-3
receiver/drier, removal and installation, 3-7
thermostat, removal and installation, 3-2
water pump

check, 3-4
removal and installation, 3-4

Crankshaft
inspection, 2C-16
installation and main bearing oil clearance

check, 2C-20
rear oil seal, installation, 2C-22
removal, 2C-12

Crankshaft front oil seal, replacement
four-cylinder engines, 2A-12
V6 engine, 2B-8

Crankshaft rear oil seal, replacement
four-cylinder engines, 2A-17
V6 engine, 2B-12

Cruise control system, description and check, 12-6
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disassembly, 2C-8
reassembly, 2C-10
removal and installation
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V6 engine, 2B-5

Cylinder honing, 2C-14

Disc brake
caliper, removal and installation, 9-4
pads, replacement, 9-2

Distributor
disassembly and reassembly, 5-9
installation, 5-9
removal, 5-8
rotor housing (4ZE1 engine), check and

replacement, 5-5
Distributor advance mechanism, check and

lubrication, 1-24
Distributor air gap (G180Z, G200Z and 4ZD1

engines), check and adjustment, 5-4
Door

lock, lock cylinder and handles, removal and
installation, 11-7

removal, installation and adjustment, 11-6
trim panel, removal and installation, 11-6
window and regulator, removal and installation, 11-7

Driveaxle boot replacement (front) and constant
velocity (CV) joint overhaul (4WD), 8-16

Driveaxle, front, (4WD), removal and
installation, 8-16

Drivebelt check, adjustment and replacement, 1-21
Driveline inspection, 8-7
Driveshafts

differentials and axles, general information, 8-7
removal and installation, 8-8

Drum brake shoes, replacement, 9-7

D
Differential lubricant

change,1-25
level check, 1-19

E
Electrical troubleshooting, general information, 12-1
Emissions control systems, 6-1 through 6-10

air injection reactor system, 6-7
Coasting Fuel Cut (CFC) device, 6-9
Exhaust Gas Recirculation (EGR) system, 6-4
fuel evaporative emission control system, 6-6
high altitude emission control system, 6-3
Positive Crankcase Ventilation (PCV) system, 6-3
Thermostatically Controlled Air Cleaner (TCAC)

system, 6-2
Engine cooling fan and clutch, check, removal and

installation, 3-3
Engine electrical systems, 5-1 through 5-16

alternator
maintenance and special precautions, 5-13
removal and installation, 5-15
voltage regulator and brushes, replacement, 5-15

charging system
check, 5-13
general information, 5-13

distributor
disassembly and reassembly, 5-9
installation, 5-9 IND



IND-4 Index

removal, 5-8
rotor housing (4ZE1 engine), check and

replacement, 5-5
air gap (G180Z, G200Z and 4ZD1 engines, check

and adjustment, 5-4
ignition coil, removal and installation, 5-10
ignition module (V6 engine), check and

replacement, 5-7
ignition system

general information, 5-2
testing, 5-2

starter motor
brush replacement, 5-13
removal and installation, 5-11

starter solenoid, removal and installation, 5-13
starting system

check, 5-11
general information, 5-10

stator and magnet (pick-up assembly), check and
replacement (G180Z, G200Z, 4ZD1 and
V6 engines), 5-5

Engine oil and filter change, 1-14
Engines

Four-cylinder engines, 2A-1 through 2A-18
camshaft and rocker arms, inspection, 2A-6
crankshaft

front oil seal, replacement, 2A-12
pulley, removal and installation, 2A-12
rear oil seal, replacement, 2A-17

cylinder head, removal and installation, 2A-10
exhaust manifold, removal and installation, 2A-9
flywheel/driveplate, removal and installation, 2A-17
front cover, removal and installation, 2A-13
intake manifold, removal and installation, 2A-8
mounts, replacement, 2A-18
oil pan, removal and installation, 2A-16
oil pump

inspection, 2A-12
removal and installation, 2A-11

repair operations possible with the engine in the
vehicle, 2A-3

rocker arm
assembly and camshaft, removal and

installation, 2A-4
cover, removal and installation, 2A-4

timing belt and sprockets, removal, inspection
installation and adjustment, 2A-15

timing chain and sprockets, removal, inspection
and installation, 2A-14

Top Dead Center (TDC) for number one piston,
locating, 2A-3

valve springs and seals, replacement, 2A-7
V6 engine, 2B-1 through 2B-12

camshaft and bearings, removal, inspection and
installation, 2B-10

crankshaft

front oil seal, replacement, 2B-8
rear oil seal, replacement, 2B-12

cylinder head, removal and installation, 2B-5
exhaust manifolds, removal and installation, 2B-5
flywheel/driveplate, removal and installation, 2B-12
intake manifold, removal and installation, 2B-4
mounts, check and replacement, 2B-12
oil pan, removal and installation, 2B-11
oil pump, removal and installation, 2B-12
repair operations possible with the engine in the

vehicle, 2B-2
rocker arm, covers, removal and installation, 2B-2
rocker arms and pushrods, removal, inspection and

installation, 2B-2
timing chain and sprockets, inspection, removal

and installation, 2B-9
timing chain cover, removal and installation, 2B-8
Top Dead Center (TDC) for number one piston,

locating, 2B-2
valve lifters, removal, inspection and

installation, 2B-6
valve spring, retainer and seals, replacement, 2B-4
vibration damper, removal and installation, 2B-7

General engine overhaul procedures, 2C-1
through 2C-24
block

cleaning, 2C-13
inspection, 2C-14

crankshaft
inspection, 2C-16
installation and main bearing oil clearance check,

2C-20
rear oil seal, installation, 2C-22
removal, 2C-12

cylinder compression check, 2C-5
cylinder head

cleaning and inspection, 2C-9
disassembly, 2C-8
reassembly, 2C-10

cylinder honing, 2C-14
engine overhaul

disassembly sequence, 2C-8
general information, 2C-7
reassembly sequence, 2C-19

engine rebuilding alternatives, 2C-7
engine removal, methods and precautions, 2C-5
engine, removal and installation, 2C-6
initial start-up and break-in after overhaul, 2C-23
main and connecting rod bearings, inspection and

main bearing selection, 2C-17
piston rings, installation, 2C-19
piston/connecting rod assembly

inspection, 2C-15
installation and rod bearing oil clearance

check, 2C-22
removal, 2C-11

valves, servicing, 2C-10
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Evaporative emissions system check, 1-24
Exhaust Gas Recirculation (EGR) system, 6-4
Exhaust Gas Recircuiation (EGR) system check, 1-32
Exhaust manifold, removai and installation

four-cylinder engines, 2A-9
V6 engine, 2B-5

Exhaust system
check, 1-18
servicing, general information, 4-20

F
Fast idle system (I-TEC fuel injection), check, 4-19
Fluid level checks, 1-7

automatic transmission fluid, 1-9
battery electrolyte, 1 -8
brake and clutch fluid, 1-9
engine coolant, 1-7
engine oil, 1-7
power steering fluid, 1-9
windshield and rear washer fluid, 1-8

Flywheel/driveplate, removal and installation
four-cylinder engines, 2A-17
V6 engine, 2B-12

Four-cylinder engines, 2A-1 through 2A-18
camshaft and rocker arms, inspection, 2A-6
crankshaft

front oil seal, replacement, 2A-12
pulley, removal and installation, 2A-12
rear oil seal, replacement, 2A-17

cylinder head, removal and installation, 2A-10
exhaust manifold, removal and installation, 2A-9
flywheel/driveplate, removal and installation, 2A-16
front cover, removal and installation, 2A-13
intake manifold, removal and installation, 2A-8
mounts, replacement, 2A-17
oil pan, removal and installation, 2A-16
oil pump

inspection, 2A-12
removal and installation, 2A-11

repair operations possible with the engine in the
vehicle, 2A-3

rocker arm
assembly and camshaft, removal and

installation, 2A-4
cover, removal and installation, 2A-4

timing belt and sprockets, removal, inspection
installation and adjustment, 2A-15

timing chain and sprockets, removal, inspection and
installation, 2A-14

Top Dead Center (TDC) for number one piston,
locating, 2A-3

valve springs and seals, replacement, 2A-7
Front cover, removal and installation, four-cylinder

engines, 2A-13

Front hub assembly {4WD models), removal, bearing
repack, installation and adjustment, 8-13

Front suspension arm, removal and installation
lower, 10-8
upper, 10-7

Fuel and exhaust systems, 4-1 through 4-20
accelerator cable, removal and installation, 4-18
air cleaner housing assembly, removal and

installation, 4-5
carburetor

diagnosis, overhaul and adjustments, 4-7
general information, 4-6
removal and installation, 4-7

exhaust system
servicing, general information, 4-20

fast idle system (I-TEC fuel injection), check, 4-19
fuel injection system, general information, 4-9
fuel pressure

relief procedure (fuel injected vehicles), 4-2
testing, 4-3

injectors (I-TEC fuel injection), replacement, 4-13
lines and fittings, inspection and replacement, 4-3
pump, removal and installation, 4-5
self-diagnostic codes, retrieving, 4-9
tank

cleaning and repair, general information, 4-5
removal and installation, 4-4

throttle body and common chamber (I-TEC fuel
injection), removal and installation, 4-13

Throttle Body Injection (TBI) unit, removal, overhaul
and installation, 4-14

Fuel evaporative emission control system, 6-6
Fuel filter replacement, 1-23
Fuel system check, 1 -21
Fuses, general information, 12-2
Fusible links, general information, 12-2

G
Gear, steering, removal and installation, 10-12
General engine overhaul procedures,

2C-1 through 2C-24
block

cleaning, 2C-12
inspection, 2C-13

crankshaft
inspection, 2C-16
installation and main bearing oil clearance

check, 2C-20
rear oil seal, installation, 2C-21
removal, 2C-11

cylinder compression check, 2C-5
cylinder head

cleaning and inspection, 2C-8
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disassembly. 2C-8
reassembly, 2C-10

cylinder honing, 2C-14
engine overhaul

disassembly sequence, 2C-7
general information, 2C-7
reassembly sequence, 2C-18

engine rebuilding alternatives, 2C-7
engine removal, methods and precautions, 2C-5
engine, removal and installation, 2C-5
initial start-up and break-in after overhaul, 2C-23
main and connecting rod bearings, inspection and

main bearing selection, 2C-17
piston rings, installation, 2C-19
piston/connecting rod assembly

inspection, 2C-15
installation and rod bearing oil clearance

check, 2C-21
removal, 2C-11

valves, servicing, 2C-10

H
Headlights

adjustment, 12-3
removal and installation, 12-3

Heater core, removal and installation, 3-6
Heater/air conditioner control assembly, removal,

installation and adjustment, 3-8
Heating system, general information, 3-5
High altitude emission control system, 6-3
Hinges and locks, maintenance, 11-5
Hood, removal, installation and adjustment, 11-5

I
Idle speed check and adjustment (four-cylinder

engines only), 1-24
Ignition

coil, removal and installation, 5-10
module (V6 engine), check and replacement, 5-7
switch and lock cylinder, check and installation, 12-2
timing check and adjustment, 1-30

Ignition system
general information, 5-2
testing, 5-2

Initial start-up and break-in after overhaul, 2C-23
Instrument cluster, removal and installation, 12-5
Instrument panel, removal and installation, 12-6
Intake manifold, removal and installation

four-cylinder engines, 2A-8
V6 engine, 2B-4

Introduction to the Isuzu Trooper and Pick-ups, 0-5

J
Jacking and towing, 0-14

L
Leaf spring, rear, removal and installation, 10-9
Linkage, steering, removal and installation, 10-10

M
Main and connecting rod bearings, inspection and

main bearing selection, 2C-17
Maintenance schedule, 1-6
Maintenance techniques, tools and working

facilities, 0-7
Manual transmission, 7A-1 through 7A-6

lubricant change, 1-25
lubricant level check, 1-18
mount, check and replacement, 7A-3
oil seal replacement, 7A-1
overhaul, general information, 7A-4
removal and installation, 7A-4
shift lever, removal and installation, 7A-2

Master cylinder, removal, overhaul and
installation, 9-9

Mounts, engine, check and replacement
four-cylinder engines, 2A-17
V6 engine, 2B-12

N
Neutral start switch, check, adjustment and

replacement, 7B-3

o
Oil pan, removal and installation

four-cylinder engines, 2A-16
V6 engine, 2B-11

Oil pump
inspection, four-cylinder engines, 2A-12
removal and installation

four-cylinder engines, 2A-10
V6 engine, 2B-12

Oil seal replacement, 7A-1
Outside mirror, removal and installation, 11-8
Oxygen sensor replacement, 1 -32
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p
Parking brake cable(s)

adjustment, 9-12
replacement, 9-12

PCV system check, 1-28
Pilot bearing, inspection, removal and

installation, 8-5
Piston rings, installation, 2C-19
Piston/connecting rod assembly

inspection, 2C-15 .
installation and rod bearing oil clearance

check, 2C-22
removal, 2C-11

Positive Crankcase Ventilation (PCV) system, 6-3
Power brake booster, check, removal and

installation, 9-9
Power steering

fluid level check, 1 -9
fluid replacement, 1 -22
pump, removal and installation, 10-12
system, bleeding, 10-13

R
Radiator

grille, removal and installation, 11-5
removal and installation, 3-3

Rear axle oil seal, replacement, 8-9
Rear cargo door (Trooper models), removal,

installation and adjustment, 11-7
Relays, general information, 12-2
Repair operations possible with the engine in

the vehicle
four-cylinder engines, 2A-3
V6 engine, 2B-2

Rocker arm
assembly and camshaft, removal and installation
four-cylinder engines, 2A-4
cover, removal and installation

four-cylinder engines, 2A-4
V6 engine, 2B-2

Rocker arms and pushrods, removal, inspection and
installation, V6 engine, 2B-2

Shock absorber, removal and installation
front, 10-5
rear, 10-9

Spark plug
replacement, 1-28
wire, distributor cap and rotor check and

replacement* 1 -29
Stabilizer bar, front, removal and installation, 10-2
Starter motor

brush replacement, 5-13
removal and installation, 5-11

Starter solenoid, removal and installation, 5-13
Starting system

check, 5-11
general information, 5-10

Stator and magnet (pick-up assembly), check and
replacement (G180Z, G200Z, 4ZD1 and V6
engines), 5-5

Steering column switches, removal and
installation, 12-2

Steering system
alignment, general information, 10-13
freeplay, adjustment, 10-12
gear, steering, removal and installation, 10-12
power steering

pump, removal and installation, 10-13
system, bleeding, 10-13

steering linkage, removal and installation, 10-10
steering wheel, removal and installation, 10-10
wheels and tires, general information, 10-14

Strut bar, front, removal and installation, 10-5
Suspension and steering check, 1-17
Suspension and steering systems,

10-1 through 10-14
Suspension system

balljoints, check and replacement, 10-8
front suspension arm, removal and installation

lower, 10-7
upper, 10-6

leaf spring, rear, removal and installation, 10-9
shock absorber, removal and installation

front, 10-5
rear, 10-9

stabilizer bar, front, removal and installation, 10-2
steering knuckle, removal and installation, 10-9
strut bar, front, removal and installation, 10-5
torsion bar, removal, installation and adjustment, 10-6

s
Safety first!, 0-17
Seatbelt check, 1-22
Shift lever, removal and installation, 7A-2
Shift linkage, check and adjustment, 7B-2

T
Thermostatically Controlled Air Cleaner (TCAC)

system, 6-1
Thermostat, removal and installation, 3-2
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Thermostatic air cleaner check (carbureted
models), 1-21

Throttle body and common chamber (I-TEC fuel
injection), removal and installation, 4-13

Throttle Body Injection (TBI) unit, removal, overhaul
and installation, 4-14

Throttle Valve (TV) cable, adjustment, 7B-2
Timing belt and sprockets, removal, inspection

installation and adjustment, four-cylinder
engines, 2A-15

Timing chain and sprockets, inspection, removal
and installation
four-cylinder engines, 2A-14
V6 engine, 2B-9

Timing chain cover, removal and installation,
V6 engine, 2B-8

Tire and tire pressure checks, 1-10
Tire rotation, 1-15
Tools, 0-9
Top Dead Center (TDC) for number one piston,

locating
four-cylinder engines, 2A-3
V6 engine, 2B-2

Torsion bar, removal, installation and
adjustment, 10-6

Transfer case, 7C-1 through 7C-2
lubricant change (1988 and later 4WD models

only), 1-25
lubricant level check (1988 and later 4WD models

only), 1-19
overhaul, general information, 7C-2
shift lever (manual transmission), removal and

installation, 7C-1
shift linkage and position switch (automatic

transmission), adjustment, 7C-2
Transmission, automatic, 7B-1 through 7B-6

diagnosis, general, 7B-2
fluid and filter change, 1 -26
fluid level check, 1 -9
neutral start switch, check, adjustment and

replacement, 7B-4
removal and installation, 7B-4
shift linkage, check and adjustment, 7B-2
Throttle valve (TV) cable, adjustment, 7B-3

Transmission, manual, 7A-1 through 7A-8
removal and installation, 7A-2
lubricant change, 1 -25
lubricant level check, 1-18
mount, check and replacement, 7A-3
oil seal replacement, 7A-1

overhaul, general information, 7A-3
shift lever, removal and installation, 7A-2

Troubleshooting, 0-18
Tune-up and routine maintenance, 1-1 through 1-32
Tune-up general information, 1-7
Turn signal and hazard flashers, check and

replacement, 12-2

u
Underhood hose check and replacement, 1-13
Universal joints, replacement, 8-9
Upholstery and carpets, maintenance, 11-1

V
V6 engine, 2B-1 through 2B-12
Valve clearance adjustment (four-cylinder engines

only), 1-16
Valve lifters, removal, inspection and installation, V6

engine, 2B-6
Valve spring, retainer and seals, replacement

four-cylinder engines, 2A-7
V6 engine, 2B-4

Valves, servicing, 2C-10
Vehicle identification numbers, 0-6
Vibration damper, removal and installation, V6

engine, 2B-7
Vinyl trim, maintenance, 11-1

w
Water pump

check, 3-4
removal and installation, 3-4

Wheel bearing check, front, repack and adjustment
(2WD models only), 1-26

Wheel cylinder, removal, overhaul and
installation, 9-9

Wheels and tires, general information, 10-14
Windshield and fixed glass, replacement, 11-5
Wiper blade inspection and replacement, 1-13
Wiper motor, removal and installation, 12-5
Wiring diagrams, general information, 12-6
Working facilities, 0-12


