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About this manual

Its purpose

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

We hope you use the manual to tackle
the work yourself. For many simpler jobs,
doing it yourself may be quicker than arrang-
ing an appointment to get the vehicle into a
shop and making the trips to leave it and pick
it up. More importantly, a lot of money can be
saved by avoiding the expense the shop

must pass on to you to cover its labor and
overhead costs. An added benefit is the
sense of satisfaction and accomplishment
that you feel after doing the job yourself.

Using the manual

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

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

that Section.

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

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

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

NOTE

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

CAUTION

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

being worked on.

WARNING

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

Introduction to the Jeep Grand Cherokee

Chassis layout is conventional, with the
engine mounted at the front and the power
being transmitted through either a manual or
automatic transmission to a driveshaft and
solid rear axle on 2WD models. On 4WD
models a transfer case transmits power to
the front axle by way of a driveshaft. Trans-

missions used are a five-speed overdrive
manual and four-speed overdrive automatic.
The suspension on these models fea-
tures solid axles with coil springs and control
arms front and rear. 2WD vehicles use a
beam-type front axle while 4WD vehicles use
a live-axle, similar in layout to the rear

axle assembly.

All models are equipped with power
assisted front disc and either drum or disc
rear brakes. An Anti-lock Braking System
(ABS) is used on all models.
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Vehicle identification numbers

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 necessary to correctly
identify the component required.

Vehicle Identification Number

(VIN)

This very important identification num-
ber is located on a plate attached to the left
side dashboard just inside the windshield
(see illustration). The VIN also appears on
the Vehicle Certificate of Title and Registra-
tion. It contains information such as where
and when the vehicle was manufactured,
engine type, the model year and the body
style.

VIN engine and model year
codes

Two particularly important pieces of
information found in the VIN are the engine
code and the model year code. Counting
from the left, the engine code letter designa-
tion is the Bth character and the model year
code letter designation is the 10th character
(see illustration).

1J4G258§8H0000001

I
Egdl:. er'
(@th digit ~ (10th dighy

The engine code is the 8th character of
the VIN number; the model code is the
10th character

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

S... 4.0L inline six-cylinder engine
Yoo 5.2L V8 engine
= - 5.9L V8 engine
N 4.7L V8 engine
On models covered by this manual the
model year codes are:
1993
1994
1995
1996
1997
1998
1999
2000

Vehicle Certification Label

The Vehicle Certification label (VC label
is attached to the rear of the left (driver's side)

CHILD PROTECTION
DOOR LOCK

v

R T VIEW IN DIRECTION
WP OF ARROW T p OF ARROW X
VALVE / y SUNYISOR (LEFT SIDE SHOWN)
: \ Si #
—11MM
TRANSFER CASE
CHILD PROTECTION SHIFT PATTERN
O et VIEW IN DIRECTION
VIEWINCRCEW  WINDOW DECAL

The Vehicle Identification Number (VIN), Vehicle Certification and other label locations
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Vehicle identification numbers

Six-cylinder engine ID number location

Manual transmission identification
number location

TRANSMISSION

1993 model automatic transmission
identification plate location

door. The upper half of the label contains the
name of the manufacturer, the month and
year of production, the Gross Vehicle Weight
Rating (GVWR), the Gross Axie Weight Rating
(GAWR) and the certification statement.

The VC label also contains the VIN num-
ber, which is used for warranty identification
of the vehicle, and provides such information
as manufacturer, type of restraint system,
body type, engine, transmission, model year
and vehicle serial number.

Engine identification numbers

On six-cylinder engines, build date infor-
mation can be found stamped on a machined
pad located on the right side of the cylinder
block between the number 2 and 3 cylinders
(see illustration).

On 5.2L/5.9L V8 engines, the serial
number is stamped on a machined pad on
the left front comer of the cylinder block.

On 4.7L V8 engines, the serial number is
located on the right front side of the engine
block.

Manual transmission
identification number

The manual transmission identification
number and serial numbers can be found on
a tag on the side of the transmission case
near the drain plug (see illustration).

Automatic transmission
identification numbers

On 1993 models, a plate with the auto-
matic transmission serial number, build date
and other information is attached to the right
rear side of the case (see illustration). On
1994 and later models, the information is
stamped on the left side of the case, just
above the fluid pan gasket (see illustration).

Transfer case identification
number

The transfer case identification plate is
attached to the left rear side of the case (see
illustration).

DATE NUMBER

1994 and later model automatic
transmission identification
number location

Axle identification numbers

On both front and rear axles the identifi-
cation number is located on a tag attached to
the differential cover (see illustration).

‘ QROCESs %
2 SLTTIN
) ARG «

o @

B 9 5 8 []

Transfer case identification plate

Vehicle Emissions Control
Information (VECI) label

This label is found under the hood, usu-
ally on the radiator support (see Chapter 6).

DIFFERENTIAL

COVE

PUSH-IN

Axle identification
tag location
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Buying parts

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

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

parts on an exchange basis, which can save
a considerable amount of money. Discount
auto parts stores are often very good places
to buy materials and parts needed for general
vehicle maintenance such as oil, grease, fil-
ters, spark plugs, belts, touch-up paint,
bulbs, etc. They also usually sell tools and
general accessories, have convenient hours,
charge lower prices and can often be found
not far frdm home.

Authorized dealer parts department:
This is the best source for parts which are

Maintenance techniques,
tools and working facilities

unigue to the vehicle and not generally avail-
able elsewhere (such as major engine parts,
transmission parts, trim pieces, etc.).

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

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

Maintenance techniques

There are a number of 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. All threaded fasteners
should be clean and straight, with undam-
aged threads and undamaged comners on the
hex head where the wrench fits. Develop the
habit of replacing all damaged nuts and bolts
with new ones. Special locknuts with nylon or
fiber inserts can only be used once. If they
are removed, they lose their locking ability
and must be replaced with new ones.

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

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

this task, as well as other repair procedures,
such as the repair of threaded holes that
have been stripped out.

Flat washers and lockwashers, when
removed from an assembly, should always

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

Grade 1 or 2

Grade 5

Grade 8

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

Grade Identification Grade Identification
= T
Hex N /
t'Ci.-f:tul.:l"l: Pg.p::t; @ i :u.x]l.hit.@ G
3 Dots Arabic 9
= © ©
Hex Nut Hex Nut .
Qe 8 Class 10 Class Class Class
10.9 9.8 8.8
6 Dots Arabic 10
Standard hex nut Metric hex nut Metric stud strength markings
strength markings strength markings
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Fastener sizes

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

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

In addition to the differences in diame-
ter, thread pitch and length, metric and stan-
dard bolts can also be distinguished by
examining the bolt heads. To begin with, the
distance across the flats on a standard bolt
head is measured in inches, while the same
dimension on a metric bolt is sized in millime-
ters (the same is true for nuts). As a result, a
standard wrench should not be used on a
metric bolt and a metric wrench should not
be used on a standard bolt. Also, most stan-
dard bolts have slashes radiating out from
the center of the head to denote the grade or
strength of the bolt, which is an indication of
the amount of torque that can be applied to
it. The greater the number of slashes, the
greater the strength of the bolt. Grades 0
through 5 are commonly used on automo-
biles. Metric bolts have a property class
(grade) number, rather than a slash, molded
into their heads to indicate bolt strength. In
this case, the higher the number, the stronger
the bolt. Property class numbers 8.8, 9.8 and
10.9 are commonly used on automobiles.

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

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

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

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

Since fasteners of the same size (both
standard and metric) may have different

Metric thread sizes Ft-lbs Nm
6to9 9to 12
14 to 21 19t0 28
28 to 40 38 to 54
50 to 71 68 to 96
80 to 140 109 to 154

Pipe thread sizes

o () S 1 S N 5to8 7to 10

177, D R P U PN 121018 17 to 24

[0 1 B I s ot I = 22 to0 33 30to 44

y i/ oty LR S 25to 35 34 to 47

U.S. thread sizes

1/4-20.......... 6to09 9to 12
12t0 18 17 to 24
1410 20 19 to 27
22 t0 32 30 to 43
27 t0 38 37 to 51
4010 55 55to 74
40 to 60 55 to 81
55 to 80 75 to 108

) 'r—--| ] -—

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)

O 4@

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 (unlubricated)
fasteners threaded into steel or cast iron (not
aluminum). As was previously mentioned, the
size and grade of a fastener determine the
amount of torque that can safely be applied
to it. The figures listed here are approximate
for Grade 2 and Grade 3 fasteners. Higher
grades can tolerate higher torque values.
Fasteners laid out in a pattern, such as
cylinder head bolts, oil pan bolts, differential
cover bolts, etc., must be loosened or tight-
ened in sequence to avoid warping the com-
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ponent. This sequence will normally be
shown in the appropriate Chapter. If a spe-
cific pattern is not given, the following proce-
dures can be used to prevent warping.
Initially, the bolts or nuts should be
assembled finger-tight only. Next, they
should be tightened one full turn each, in a
criss-cross or diagonal pattern. After each
one has been tightened one full turn, return to
the first one and tighten them all one-half
turn, following the same pattern. Finally,
tighten each of them one-quarter turn at a
time until each fastener has been tightened to
the proper torque. To loosen and remove the
fasteners, the procedure would be reversed.,

Component disassembly

Component disassembly should be
done with care and purpose to help ensure
that the parts go back together properly.
Always keep track of the sequence in which
parts are removed. Make note of special
characteristics or marks on parts that can be
installed more than one way, such as a
grooved thrust washer on a shaft. It is a good
idea to lay the disassembled parts out on a
clean surface in the order that they were
removed. It may also be helpful to make
sketches or take instant photos of compo-
nents before removal,

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
bolts, engine mount bolts, etc.). A pan of this
type is especially helpful when working on
assemblies with very small parts, such as the
carburetor, alternator, valve train or interior
dash and trim pieces. The cavities can be
marked with paint or tape to identify the con-
tents.

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

identify the two halves with numbered pieces
of masking tape so they can be easily recon-
nected.

Gasket sealing surfaces

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

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

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

After the parts are separated, the old
gasket must be carefully scraped off and the
gasket surfaces cleaned. Stubborn gasket
material can be soaked with rust penetrant or
treated with a special chemical to soften it so
it can be easily scraped off. A scraper can be
fashioned from a piece of copper tubing by
flattening and sharpening one end. Copper is
recommended because it is usually softer
than the surfaces to be scraped, which
reduces the chance of gouging the part.
Some gaskets can be removed with a wire
brush, but regardless of the method used,
the mating surfaces must be left clean and
smooth. If for some reason the gasket sur-
face is gouged, then a gasket sealer thick
enough to fill scratches will have to be used
during reassembly of the components. For
most applications, a non-drying (or semi-dry-
ing) gasket sealer should be used.

Dial indicator set

Hose removal tips

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

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

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

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

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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Timing light

Compression gauge with spark plug
hole adapter

Hydraulic lifter removal tool Valve spring compressor Valve spring compressor

Ridge reamer Piston ring groove cleaning tool Ring removal/installation tool
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Ring compressor

Cylinder hone

Brake cylinder hone

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)

Clutch plate alignment tool

Phillips screwdriver (No. 2 x 6 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

Qil filter wrench

Funnel (medium size)

Safety goggles

Jackstands (2)

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

Repair and overhaul tool set

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

Tap and die set

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. 3 x 8 inch)

Phillips screwdriver (stubby - No. 2)

Pliers - vise grip

Pliers - lineman's

Pliers - needle nose

Pliers - snap-ring (internal and external)

Cold chisel - 1/2-inch

Scribe

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

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

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

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

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

_ Care and maintenance of tools

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

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

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

How to repair damaged
threads

Sometimes, the internal threads of a nut
or bolt hole can become stripped, usually
from overtightening. Stripping threads is 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 rolls of paper towels for most
work because they are readily available and
disposable. To help keep the area under the
vehicle clean, a large cardboard box can be
cut open and flattened to protect the garage
or shop floor.

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

Observe the following precautions when using a booster battery

to start a vehicle:

Dead battery

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 transmission is in Neutral (manual transaxle) or Park

{automatic transaxie).

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

Connect the red jumper cable to the positive (+) terminals of each

battery.

Connect one end of the black cable to the negative (-) terminal of
the booster battery. The other end of this cable should be connected

to a good ground on the engine block (see illustration). Make sure the

cable will not come into contact with the fan, drivebelts or other mov-

ing parts of the engine.

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

order of connection

1

Booster battery

e

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)

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. NEVER work under the vehi-
cle or start the engine when the vehicle sup-
ported only by a jack.

The vehicle should be parked on level
ground with the wheels blocked, the parking
brake applied and the transmission in Park
(automatic) or Reverse (manual). If the vehicle
is parked alongside the roadway, or in any
other hazardous situation, turn on the emer-
gency hazard flashers. If a tire is to be
changed, loosen the lug nuts one-half turn
before raising off the ground.

Place the jack under the vehicle in the
indicated position (see illustration). 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 side facing in. Tighten the lug nuts
snugly, lower the vehicle until some weight is
on the wheel, tighten them completely in a
criss-cross pattern and remove the jack.
Note that some spare tires are designed for
temporary use only - don't exceed the rec-
ommended speed, mileage or other restric-
tion instructions accompanying the spare.

Towing

Equipment specifically designed for
towing should be used and attached to the
main structural members of the vehicle.
Optional tow hooks may be attached to the
frame at both ends of the vehicle; they are
intended for emergency use only, for rescu-
ing a stranded vehicle. Do not use the tow
hooks for highway towing. Stand clear when
using tow straps or chains, they may break
causing serious injury.

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

Four-wheel drive vehicles may be towed
with all four wheels on the ground with no
speed or mileage restrictions. Turn the igni-
tion key to the OFF position to unlock the
steering column, shift the transmission in
gear (manual) or Park (automatic) and shift
the transfer case to Neutral.

Two-wheel drive vehicles may be towed
with four wheels on the ground for a distance
of 15 miles or less, as long as the speed
doesn't exceed 30 mph. If the vehicle has to
be towed more than 15 miles, place the rear
wheels on a towing dolly.

If any vehicle is to be towed with the
front wheels on the ground and the rear
wheels raised, the ignition key must be

Front and rear jacking points

turned to the OFF position to unlock the
steering column and a steering wheel clamp-
ing device designed for towing must be used
or damage to the steering column lock may
occur.
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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 |ubrication is
required.

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

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

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

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

Assembly lube is a special extreme
pressure lubricant, usually containing moly,
used to lubricate high-load parts (such as
main and rod bearings and cam lobes) for ini-
tial start-up of a new engine. The assembly
lube lubricates the parts without being
squeezed out or washed away until the
engine oiling system begins to function.

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

Graphite lubricants are used where oils
cannot be used due to contamination prob-
lems, such as in locks. The dry graphite will
lubricate metal parts while remaining uncon-
taminated by dirt, water, oil or acids. It is
electrically conductive and will not foul elec-
trical contacts in locks such as the ignition
switch.

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

Heat-sink grease is a special electri-
cally non-conductive grease that is used for
mounting electronic ignition modules where it
is essential that heat is transferred away from
the module.

Sealants

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

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

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

Chemicals

Anti-seize compound prevents seizing,
galling, cold welding, rust and corrosion in

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

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

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

Gas additives perform several func-
tions, depending on their chemical makeup.
They usually contain solvents that help dis-
solve gum and varnish that build up on car-
buretor, fuel injection and intake parts. They
also serve to break down carbon deposits
that form on the inside surfaces of the com-
bustion chambers. Some additives contain
upper cylinder lubricants for valves and pis-
ton rings, and others contain chemicals to
remove condensation from the gas tank.

Miscellaneous

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

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

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

Waxes and polishes are used to help
protect painted and plated surfaces from the
weather. Different types of paint may require
the use of different types of wax and polish.
Some polishes utilize a chemical or abrasive

cleaner to help remove the top layer of oxi-

dized (dull) paint on older vehicles. In recent
years many non-wax polishes that contain a
wide variety of chemicals such as polymers
and silicones have been introduced. These
non-wax polishes are usually easier to apply
and last longer than conventional waxes and
polishes.
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Conversion factors

Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (capacity)
Cubic inches (cu In; in
Imperial pints {Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

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

Force

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

Pressure

Pounds-force per square inch
(psi; Ibf/in?; 1b/in?)
Pounds-force per square inch
(psi; Ibf/in*; Ib/in?)
Pounds-force per square inch.
(psi; Ibf/in; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in®; Ib/in?)
Kilopascals (kPa)

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)
Néwton metres (Nm)

Vacuum

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

Power
Horsepower (hp)

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

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

Temperature
Degrees Fahrenheit

b 4

KX XXX XXX

o x

x X X X X

x> X X X X

= (°C x 1.8) + 32

26.4 = Millimetres (mm)
0.305 = Metres (m)
1.609 = Kilometres (km)

16.387 = Cubic centimetres (cc; cm®)

0.568 = Litres (I)

1.137 = Litres (I)

1.201 =US quarts (US qt)

0.946 = Litres (I)

4,546 = Litres (I)

1.201 =US gallons (US gal)

3.785 = Litres ()

28.36 = Grams (g)

0.454 = Kilograms (kg)

0.278 = Newtons (N)

4,448 = Newtons (N)

0.1 = Kilograms-force (kgf; kg)

0.070 = Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)

0.068 = Atmospheres (atm)

0.069 =Bars

6.895 = Kilopascals (kPa)

0.01 = Kilograms-force per square
centimetre (kgf/cm?/ kg/cm?)

1.162 = Kilograms-force centimetre
{(kgf cm; kg cm)

0.113 = Newton metres (Nm)

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

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

1.366 = Newton metres (Nm)

0.102 = Kilograms-force metres
(kgf m; kg m)

3.377 = Kilopascals (kPa)

25.4 = Millimeters mercury (mm Hg)

745.7 =Watts (W)

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

0.364 = Kilometres per litre (km/l)
0.425 = Kilometres per litre (km/l)

X
X
X

HHAHHXHX XXX

o x

X X X

x X X X X

> X XX X X X X

>

0.0394
3.281
0.621

0.061
1.76
0.88

0.833

1.067
0.22

0.833

0.264

0.036
2.205

3.6
0.225
9.81
14.223
14.696
14.5
0.145

98.1

0.868
8.85
12
7.233

0.738
9.804

0.2961
0.0394

0.0013

0.621

2.825
2.362

Degrees Celsius (Degrees Centigrade; °C)

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

= Cubic Inches (cu in; in?)
= Imperial pints (Imp pt)

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

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

= Ounces (oz)
= Pounds (Ib)

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

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

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

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

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

= Kilopascals (kPa)

= Pounds-force inches
(Ibf in; 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)

= Inches mercury
= Inches mercury

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

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

= (°F - 32) x 0.56

*It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km),
where mpg (Imperial) x I/100 km = 282 and mpg (US) x I/100 km = 235
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Safety first!

0-17

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 pull the
wrench toward you. If the situation calls for
pushing the wrench away, push with an open
hand to avoid scraped knuckles if the wrench
should slip.

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

DON'T rush or take unsafe shortcuts to ‘inish
a job.

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

DO wear eye protection when using power
tools such as a drill, sander, bench grinder,

etc. and when working under a vehicle.

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

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

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

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

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

Asbestos

Certain friction, insulating, sealing, and

“other products - such as brake linings, brake

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

Fire

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

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

Fumes

Certain fumes are highly toxic and can
quickly cause unconsciousness and even
death if inhaled to any extent. Gasoline vapor
falls into this category, as do the vapors from
some cleaning solvents. Any draining or
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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This section provides an easy reference
guide to the more common problems which
may occur during the operation of your vehi-
cle. These problems and possible causes are
grouped under various components or sys-
tems; i.e. Engine, Cooling System, etc., and

also refer to the Chapter and/or
Section which deals with the problem.
Remember that successful trou-

bleshooting is not a mysterious black art
practiced only by professional mechanics.
It's simply the result of a bit of knowledge
combined with an intelligent, systematic
approach to the problem. Always work by a
process of elimination, starting with the sim-
plest solution and working through to the
most complex - and never overlook the obvi-
ous. Anyone can forget to fill the gas tank or
leave the lights on overnight, so don't
assume that you are above such oversights,

Finally, always get clear in your mind
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 that 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 compo-
nent can often be indicative of potential fail-
ure or incorrect functioning of a more impor-
tant component or system.

1 Engine will not rotate when
attempting to start

1 Battery terminal connections loose or
corroded. Check the cable terminals at the
battery. Tighten the cable or remove corro-
sion as necessary.

2  Battery discharged or faulty. If the cable
connections are clean and tight on the bat-
tery posts, turn the key to the On position
and switch on the headlights and/or wind-
shield wipers. If they fail to function, the bat-
tery is discharged.

3  Automatic transmission not completely
engaged in Park or Neutral or clutch pedal
not completely depressed.

4  Broken, loose or disconnected wiring in
the starting circuit. Inspect all wiring and con-
nectors at the battery, starter solenoid and
ignition switch.

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 and
inspect pinion and flywheel at earliest conve-
nience (Chapter 5).

6  Starter solenoid faulty (Chapter 5).

7  Starter motor faulty (Chapter 5).

8  Ignition switch faulty (Chapter 12).

2 Engine rotates but will not start

1 Fuel tank empty.

2 Fault in the fuel injection system (Chap-
ter 4).

3 Battery discharged (engine rotates
slowly). Check the operation of electrical
components as described in the previous
Section.

4  Battery terminal connections loose or
corroded (see previous Section).

5  Fuel pump faulty (Chapter 4).

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

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

8  Broken, loose or disconnected wiring in
the starting circuit (see previous Section).

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

3 Starter motor operates without
rotating engine

1  Starter pinion sticking. Remove the
starter (Chapter 5) and inspect.

2  Starter pinion or flywheel teeth worn or
broken. Remove the flywheel/driveplate
access cover and inspect.

(Chapters 4 and 5).

3  Vacuum leak at the gasket surfaces of
the intake manifold or throttle body. Make
sure all mounting bolts/nuts are tightened
securely and all vacuum hoses connected to
the manifold are positioned properly and in
good condition.

8 Engine lopes while idling or idles
erratically

1 Vacuum leakage. Check the mounting
bolts/nuts at the throttle body and intake
manifold for tightness. Make sure 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.

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

3 Plugged PCV valve or CCV hose (see
Chapters 1 and 6).

4  Airfilter clogged (Chapter 1).

5  Fuel pump not delivering sufficient fuel
to the fuel injectors (see Chapter 4).

6 Leaking head gasket. Perform a com-
pression check (Chapter 2).

7  Camshaft lobes worn (Chapter 2).

4 Engine hard to start when cold

9 Engine misses at idle speed

1 Battery discharged or low. Check as
described in Section 1.

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

5 Engine hard to start when hot

1 Airfilter clogged (Chapter 1).

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

3 Fuel not reaching the injectors (see
Chapter 4).

6 Starter motor noisy or
excessively rough in engagement

1 Pinion or flywheel gear teeth worn or
broken. Remove the cover at the rear of the
engine (if equipped) and inspect.

2  Starter motor mounting bolts loose or
missing.

7 Engine starts but stops
immediately

1 Loose or faulty electrical connections at
distributor, coil or alternator.
2  Fault in the fuel or electrical systems

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

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

3  Faulty spark plug wires (Chapter 1).

4 Vacuum leaks at intake or hose connec-
tions. Check as described in Section 8,

5 Uneven or low cylinder compression.
Check compression as described in
Chapter 1.

10 Engine misses throughout driving
speed range

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

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

3  Fault in the fuel or electrical systems
(Chapters 4 and 5).

4  Defective spark plug wires (Chapter 1).
5  Faulty emissions system components
(Chapter 6).

6 Low or uneven cylinder compression
pressures. Remove the spark plugs and test
the compression with a gauge (Chapter 2).

7 Weak or faulty ignition system
(Chapter 5).

8 Vacuum leaks at the throttle body,
intake manifold or vacuum hoses (see Sec-
tion 8).
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11 Engine stalls

1 Idle speed incorrect. Refer to the VECI
label.

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

3 Fault in the fuel system or sensors
(Chapters 4 and 6).

4  Faulty emissions system components
(Chapter 6).

5  Faulty or incorrectly gapped spark plugs
(Chapter 1). Also check the spark plug wires
(Chapter 1).

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

12 Engine lacks power

1 Fault in the fuel or electrical systems
(Chapters 4 and 5).

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

3  Faulty coil (Chapter 5).

4  Brakes binding (Chapter 1).

5  Automatic transmission fluid level incor-
rect (Chapter 1).

6  Clutch slipping (Chapter 8).

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

8 Emissions control system not function-
ing properly (Chapter 6).

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

10 Low or uneven cylinder compression
pressures. Test with a compression tester,
which will detect leaking valves and/or a
blown head gasket (Chapter 2).

type against the VECI label located in the
engine compartment. Also check the plugs
and wires for damage (Chapter 1).

4  Faulty emissions system (Chapter 6).

5 Vacuum leak. Check as described in
Section 9.

15 Engine diesels (continues to run)
after switching off

1 Fault in the fuel, electrical or emis-
sions/engine control systems (Chapters 4, 5
and 6).

2  Excessive engine operating tempera-
ture. Probable causes of this are a low
coolant level (see Chapter 1), malfunctioning
thermostat, clogged radiator or faulty water
pump (see Chapter 3).

Engine electrical system

16 Battery will not hold a charge

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

2  Electrolyte level low or battery dis-
charged (Chapter 1).

3  Battery terminals loose or corroded
(Chapter 1).

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

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

6  Short in the vehicle wiring causing a
continuous drain on the battery (refer to
Chapter 12 and the Wiring Diagrams).

7  Battery defective internally.

13 Engine backfires

17 Ignition light fails to go out

1  Emissions system not functioning prop-

erly (Chapter 6).

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

3 Faulty secondary ignition system

(cracked spark plug insulator or faulty plug
wires) (Chapters 1 and 5).

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

5  Valves sticking (Chapter 2).

6  Crossed plug wires (Chapter 1).

7 Valve timing incorrect (Chapter 2).

14 Pinging or knocking engine
sounds during acceleration or
uphill

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

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

3  Improper spark plugs. Check the plug

1  Fault in the alternator or charging circuit
(Chapter 5).

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

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

3 Fault in the fuel or electrical systems
(Chapters 4 and 5).

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

20 Fuel leakage and/or fuel odor

1 Leak in a fuel feed or vent line
(Chapter 4).

2  Tank overfilled. Fill only to automatic
shut-off.

3  Evaporative emissions system canister
clogged (Chapter 6).

4 Vapor leaks from
(Chapter 4).

system lines

Cooling system

21 Overheating

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

2  Water pump drivebelt defective or not
adjusted properly (Chapter 1).

3  Radiator core blocked or radiator grille
dirty and restricted (see Chapter 3).
4 Thermostat faulty (Chapter 3).
5 Fan blades broken or
(Chapter 3).

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

cracked

22 Overcooling

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

23 External coolant leakage

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

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

2  Alternator faulty (Chapter 5).

3  Fault in the instrument cluster printed
circuit, dashboard wiring or bulb holder
(Chapter 12).

Fuel system

19 Excessive fuel consumption

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

1  Deteriorated or damaged hoses or loose
clamps. Replace hoses and/or tighten the
clamps at the 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 the radiator core or side
tank(s). This will require the radiator to be
professionally repaired (see Chapter 3 for
removal procedures).

4  Engine drain plug leaking (Chapter 1) or
water jacket core plugs leaking (see
Chapter 2).

24 Internal coolant leakage

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

1 Leaking cylinder head gasket. Have the
cooling system pressure tested.

2  Cracked cylinder bore or cylinder head.
Dismantle the engine and inspect (Chapter 2).

25 Coolant loss

1 Too much coolant in the system (Chap-
ter 1).

2  Coolant boiling away due to overheating
(see Section 15).

3  External or internal leakage (see Sec-
tions 23 and 24).

4 Faulty radiator cap. Have the cap pres-
sure tested.

26 Poor coolant circulation

1 Worn water pump impeller vanes (see
Chapter 3).

2  Restriction in the cooling system. Drain,
flush and refill the system (Chapter 1). If nec-
essary, remove the radiator (Chapter 3) and
have it reverse flushed.

3  Water pump drivebelt defective or not
adjusted properly (Chapter 1).

4  Thermostat sticking (Chapter 3).

5  Drivebelt incorrectly routed, causing the
pump to turn backwards (Chapter 1).

Clutch

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

1 Leak in the clutch hydraulic system.
Check the master cylinder, slave cylinder and
lines (Chapter 8).

2 Clutch plate warped, damaged or stuck
to transmission input shaft splines (Chap-
ter 8).

3  Defective pressure plate (Chapter 8)

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

1 Clutch plate oil soaked or lining worn.
Remove clutch (Chapter 8) and inspect.

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

3  Pressure plate glazed or worn (Chap-
ter 8).

4  Flywheel glazed (Chapter 2)

29 Grabbing (chattering) as clutch is
engaged

1 Oil on clutch plate lining. Remove
(Chapter 8) and inspect. Correct any leakage
source.

2  Worn or loose engine or transmission
mounts. These units move slightly when the
clutch is released. Inspect the mounts and
bolts (Chapter 2).

3 Worn splines on clutch plate hub.
Remove the clutch components (Chapter 8)
and inspect.

4  Warped pressure plate or flywheel.
Remove the clutch components and inspect.

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

1 Release bearing binding on transmis-
sion bearing retainer. Remove clutch compo-
nents (Chapter 8) and check bearing.
Remove any burrs or nicks; clean and relubri-
cate bearing retainer before installing.

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

1 Worn, defective or broken release bear-
ing (Chapter 8).

2 Worn or broken pressure plate springs
(or diaphragm fingers) (Chapter 8).

3  Worn, defective or dry pilot bearing
(Chapter 8).

32 Clutch pedal stays on floor when
disengaged

1 Release bearing binding (Chapter 8).

2  Make sure proper pedal stop (bumper)
is installed.

3  Defective pressure plate (Chapter 8).

Manual transmission

Note: All the following references are in
Chapter 7, unless noted.

33 Noisy in Neutral with engine
running

Input shaft bearing worn.

Damaged main drive gear bearing.
Worn countershaft bearings.

Worn or damaged countershaft endplay
shims.

BN =

34 Noisy in all gears

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

35 Noisy in one particular gear

1 Worn, damaged or chipped gear teeth
for that particular gear.

2 Worn or damaged synchronizer for that
particular gear.

36 Slips out of high gear

1 Transmission loose on clutch housing.

2  Dirt between the transmission case and
engine or misalignment of the transmission
(Chapter 7).

37 Difficulty in engaging gears

1 Clutch not releasing completely (see
clutch adjustment in Chapter 1).

2  Loose, damaged or out-of-adjustment
shift linkage. Make a thorough inspection,
replacing parts as necessary (Chapter 7).

38 Oil leakage

1  Excessive amount of lubricant in the
transmission (see Chapter 1 for correct
checking procedures). Drain lubricant as
required.

2 Transmission oil seal or speedometer oil
seal in need of replacement (Chapter 7).

Automatic transmission

Note: Due to the complexity of the automatic
transmission, it's difficult for the home
mechanic to properly diagnose and service
this component. For problems other than the
following, the vehicle should be taken to a
dealer service department or a transmission
shop.

39 General shift mechanism
problems

1 Chapter 7B deals with checking and
adjusting the shift cable on automatic trans-
missions. Common problems which may be
attributed to poorly adjusted cable are:

a) Engine starting in gears other than Park
or Neutral,

b) Indicator on shifter pointing to a gear
other than the one actually being
selected.

c) Vehicle moves when in Park.

2  Refer to Chapter 7B to adjust the cable.

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

Throttle valve (TV) cable misadjusted
(Chapter 7B).
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41 Transmission slips, shifts rough,
is noisy or has no drive in
forward or reverse gears

1 There are many probable causes for the
above problems, but the home mechanic
should be concerned with only one possibility
- fluid level.

2 Before taking the vehicle to a repair
shop, check the level and condition of the
fluid as described in Chapter 1. Correct fluid
level as necessary or change the fluid and fil-
ter if needed. If the problem persists, have a
professional diagnose the probable cause.

42 Fluid leakage

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

2  To pinpoint a leak, first remove all built-
up dirt and grime from around the transmis-
sion. Degreasing agents and/or steam clean-
ing will achieve this. With the underside clean,
drive the vehicle at low speeds so air flow will
not blow the leak far from its source. Raise the
vehicle and determine where the leak is com-
ing from. Common areas of leakage are:

a) Pan: Tighten the mounting bolts and/or
replace the pan gasket as necessary
(see Chapter 1).

b) Filler pipe: Replace the rubber seal
where the pipe enters the transmission
case.

c) Transmission oil lines: Tighten the
connectors where the lines enter the
transmission case and/or replace the
lines.

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

e) Speedometer connector: Replace the
O-ring where the speedometer sensor
enters the transmission case (Chap-
ter 78B).

Transfer case

43 Transfer case is difficult to shift
into the desired range

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

2  Shift linkage loose, bent or binding (early
models). Check the linkage for damage or
wear and replace or lubricate as necessary
(Chapter 7C).

3  Shift cable misadjusted or binding (later
models) (Chapter 7C).

4 I the vehicle has been driven on a paved
surface for some time, the driveline torque can
make shifting difficult. Stop and shift into two-
wheel drive on paved or hard surfaces.

5 Insufficient or incorrect grade of lubri-
cant. Drain and refill the transfer case with
the specified lubricant. (Chapter 1).

6  Worn or damaged internal components.
Disassembly and overhaul of the transfer
case may be necessary.

49 Metallic grinding sound
consistent with vehicle speed.

Pronounced wear in the universal joint
bearings. Check as described in Chapter 8.

44 Transfer case noisy in all gears

50 Vibration

Insufficient or incorrect grade of lubri-
cant. Drain and refill (Chapter 1).

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

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

2 Shift linkage loose, worn or binding
(early models). Tighten, repair or lubricate
linkage as necessary (Chapter 7C).

3  Shift fork cracked, inserts worn or fork
binding on the rail.

4  Shift cable misadjusted (later models)
(Chapter 7C).

46 Lubricant leaks from the vent or
output shaft seals

1  Transfer case is overfilled. Drain to the
proper level (Chapter 1).

2 Ventis clogged or jammed closed. Clear
or replace the vent.

3  Output shaft seal incorrectly installed or
damaged. Replace the seal and check con-
tact surfaces for nicks and scoring.

Driveshaft

Note: Before assuming that the driveshaft is
at fault, make sure the tires are perfectly bal-
anced and perform the following test.

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 (see Chapter 8).

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

6 Worn universal joint bearings. Remove
and inspect (see Chapter 8).

7  Driveshaft and/or companion flange out
of balance. Check for missing weights on the
shaft. Remove the driveshaft (see Chapter 8)
and reinstall 180-degrees from original posi-
tion, then retest. Have the driveshaft profes-
sionally balanced if the problem persists.

Axles

47 O0il leak at seal end of driveshaft

51 Noise

Defective transmission or transfer case
oil seal. See Chapter 7B for replacement pro-
cedures. While this is done, check the splined
yoke for burrs or a rough condition which may
be damaging the seal. Burrs can be removed
with crocus cloth or a fine whetstone.

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

1 Loose or disconnected rear suspension
components. Check all mounting bolts, nuts
and bushings (see Chapter 10).

2  Loose driveshaft bolts. Inspect all bolts
and nuts and tighten them to the specified
torque.

3  Worn or damaged universal joint bear-
ings. Check for wear (see Chapter 8).

1 Road noise. No corrective procedures
available.

2  Tire noise. Inspect tires and check tire
pressures (Chapter 1).

3 Rear wheel bearings loose, worn or
damaged (Chapter 8).

52 Vibration

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

53 Oil leakage

1  Pinion seal damaged (see Chapter 8).
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2  Axleshaft oil seals damaged (see Chap-
ter 8).

3  Differential inspection cover leaking.
Tighten the bolts or replace the gasket as
required (see Chapters 1 and 8).

Brakes

Note: Before assuming that a brake problem
exists, make sure that the tires are in good
condition and inflated properly (see Chap-
ter 1), that the front end alignment is correct
and that the vehicle is not loaded with weight
in an unequal manner.

54 Vehicle pulls to one side during
braking

1  Defective, damaged or oil contaminated
disc brake pads or shoes on one side.
Inspect as described in Chapter 9.

2  Excessive wear of brake shoe or pad
material or drum/disc on one side. Inspect
and correct as necessary.

3  Defective drum brake or caliper assem-
bly. Remove the drum or caliper and inspect
for a stuck piston or other damage (Chapter 9).
4  Inadequate lubrication of front brake
caliper slide pins or bushings. Remove
caliper and |ubricate the pins or bushings
(Chapter 9).

55 Noise (high-pitched squeal with
the brakes applied)

1 Disc brake pads worn out. The noise
comes from the wear sensor rubbing against
the disc (does not apply to all vehicles) or the
actual pad backing plate itself if the material
is completely worn away. Replace the pads
with new ones immediately (Chapter 9). If the
pad material has worn completely away, the
brake discs should be inspected for damage
as described in Chapter 9.

2 Linings contaminated with dirt or
grease. Replace pads or shoes.

3  Incorrect linings. Replace with correct
linings.

56 Excessive brake pedal travel

1 Partial brake system failure. Inspect the
entire system (Chapter 9) and correct as
required.

2  Insufficient fluid in the master cylinder.
Check (Chapter 1), add fluid and bleed the
system if necessary (Chapter 9).

3 Rear brakes not adjusting properly.
Make a series of starts and stops while the
vehicle is in Reverse. If this does not correct
the situation, remove the drums and inspect
the self-adjusters (Chapter 9).

57 Brake pedal feels spongy when
depressed

1  Air in the hydraulic lines. Bleed the
brake system (Chapter 9).

2 Faulty flexible hoses. Inspect all system
hoses and lines. Replace parts as necessary.
3  Master cylinder mounting bolts/nuts
loose.

4  Master cylinder defective (Chapter 9).

58 Excessive effort required to stop
vehicle

1 Power brake booster not operating
properly (Chapter 9).

2  Excessively worn linings or pads.
Inspect and replace if necessary (Chapter 9).

3  One or more caliper pistons or wheel
cylinders seized or sticking. Inspect and
rebuild as required (Chapter 9).

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

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

59 Pedal travels to the floor with
little resistance

1 Little or no fluid in the master cylinder
reservoir caused by leaking wheel cylinder(s),
leaking caliper piston(s), loose, damaged or
disconnected brake lines. Inspect the entire
system and correct as necessary.

2 Worn master cylinder seals (Chapter 9).

60 Brake pedal pulsates during
brake application

1 Caliper improperly installed. Remove
and inspect (Chapter 9).

2 Disc or drum defective. Check for
excessive lateral runout and parallelism
(discs) or excessive out-of-roundness
(drums). Have the disc or drum resurfaced or
replace it with a new one (Chapter 9).

Suspension and steering systems

61 Vehicle pulls to one side

62 Shimmy, shake or vibration

1 Tire or wheel out-of-balance or out-of-
round. Have professionally balanced.

2  Loose, worn or out-of-adjustment rear
wheel bearings (Chapter 1).

3  Shock absorbers and/or suspension
components worn or damaged (Chapter 10).

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

1 Defective shock absorbers. Replace as
a set (Chapter 10).

2  Weak springs and/or suspension com-
ponents. Inspect as described in Chapter 10.
3  Broken stabilizer bar link (Chapter 10).

64 Excessively stiff steering

1 Lack of fluid in power steering fluid
reservoir (Chapter 1).

2  Incorrect tire pressures (Chapter 1).

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

4 Front end out of alignment.

5 Lack of power assistance (see Sec-
tion 66).

65 Excessive play in steering

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

2  Excessive wear in suspension or steer-
ing components (Chapter 10).

3  Steering gearbox damaged or out of
adjustment (Chapter 10).

66 Lack of power assistance

1 Steering pump drivebelt faulty or not
adjusted properly (Chapter 1).

2 Fluid level low (Chapter 1).

3  Hoses or lines restricted. Inspect and
replace parts as necessary.

4 Air in power steering system. Bleed the
system (Chapter 10).

67 Excessive tire wear (not specific
to one area)

1 Tire pressures uneven (Chapter 1).

2  Defective tire (Chapter 1).

3  Excessive wear in suspension or steer-
ing components (Chapter 10).

4 Front end in need of alignment.
5 Front brakes dragging. Inspect the
brakes as described in Chapter 9.

1 Incorrect tire pressures (Chapter 1).

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

3  Wheels damaged. Inspect and replace
as necessary.

4  Suspension or steering components
excessively worn (Chapter 10).
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68 Excessive tire wear on outside 69 Excessive tire wear on inside 70 Tire tread worn in one place
edge edge '
1 Tires out-of-balance.
1 Inflation pressures incorrect (Chapter 1). 1 Inflation pressures incorrect (Chapter 1). 2  Damaged or buckled wheel. Inspect and
2  Excessive speed in turns. 2 Front end alignment incorrect (toe-out). replace if necessary.
3  Front end alignment incorrect (excessive Have professionally aligned. 3  Defective tire (Chapter 1).
toe-in). Have professionally aligned. 3 Loose or damaged steering compo-

nents (Chapter 10).
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Tune-up and routine maintenance
Contents
Section Section
Air filter replacement ... e 28 Fuel system check ........... 20
Automatic trensmlesmn band ad]uetmenl Introduction.................. 2
(1994 and later models) ... P T A Maintenance schedule..........cccccoueueueannn. 1
Automatic transmission fluid and fllter change ............... 26 Manual transmission lubricant change ........ 28
Automatic transmission fluid level check... 6 Manual transmission lubricant level check s 1D
Battery check, maintenance and charg:'ng . 9 Park/Neutral Position (PNP) switch check (models
B Bl O oo R T T S i AT s e 19 with automatic transmission)... - svissid R, O
Chassis IUDFCAtION ........ccciirereriierereee s st seeeeeseeeesesssesenn 24 Positive Crankcase Ventilation [PCV} valve check
CHECK ENGINE light ... See Chapter 6 and replacement (V8 engines) ... R oS ICRON . |-
Cooling system check... sy 10 Power steering fluid level check 7
Cooling system semcmg {dratnlng. ﬂushlng and raf Illng) - 3 Seat belt check .. 22
Crankcase inlet filter cleaning (5.2L/5.9L engines)... s 9D Spark plug replacement SRR v 4
Crankcase Ventilation (CCV) hose check, cleaning Spark plug wires, distributor cap and rotor check
and replacement (six-cylinder engines) .........ccccvevvevveveecveenn. . 33 and replacement (1993 thrcugh 1998 models) 38
Differential lubricant change ....................... e 30 Suspension and steering check... 13
Differential lubricant level check ........cocooo......... R I Tire and tire pressure checks... 5
Drivebelt check, adjustment and replacement...........ocooovvvevennaen. 21 Tire rotation .. 18
Engine oil and filter change... R e P R 8 Transfer case Iubncanl change (4WD models) ....... 29
Evaporative emissions ccntrol system check e 34 Transfer case lubricant level check (4WD models) 2 16
Exhaust system check .. S S R S R AT 14 Tune-up general information... - 3
Fluid level checks... . B Underhood hose check and replacemem 1
Fuel filter replacement (1 993 threugh 1996 mcdele] SRR Wiper blade inspection and replacement ... 12
Specifications

Recommended lubricants and fluids

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

Engine oil type ...
Engine oil vlscosity

API grade “certified for gasoline engines”
See accompanying chart

HOT
WEATHER

SAE

SAE 5W-30

COLD
WEATHER

+100 +38 | —l —

LOOK FOR
THIS LABEL

10W-30

Engine oil viscosity chart - for best fuel
economy and cold starting, select the
lowest SAE viscosity grade for the
expected temperature range
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Recommended lubricants and fluids (continued)
Automatic transmission fluid type

L 1 P S e e e Mercon/Dexron Il automatic transmission fluid or equivalent

1994 AN 1BYE .venrnamsamisaisssassassssivasnsarsssasissenissssnssnsaniiaranssssasssss e Mopar Plus 3 Type 7176 ATF or equivalent
Manual transmission lubricant type... SAE 75W-90 API GL-5 gear lubricant
Transfer case lubricant type........... Dexron lll/Mercon automatic transmission fluid

Differential lubricant type
Normal operation

R i g ), ¢ P SO A R R R e PP SR o SAE 75W-90 API GL-5 gear lubricant
PRBAT BIOB i isiscinsssscusmanninsinivssivmieisisaisse s s s inia SAE 90W AP| GL-5 gear lubricant
Trailer towing package rear axle ..........cccoviviiiiiimnnnnnneine. SAE 75W-140 synthetic gear lubricant
Limited slip differential .................... Add MOPAR Friction Modifier
Brake Ul tYDEL....... oo misnsomessisiimisms s itz ssbpmsseenssts s sasriosns sbstbivirssiss DOT 3 brake fluid

Power: steenng hild: v muiminnammninmusss s Mopar power steering fluid or equivalent
Manual steering gear lubricant type .........ccccevierinnenienienieneses e SAE 90 API GL-5 hypoid gear lubricant
Chassis grease type ........cciimimimmmissmnssssssssssssssssssssssssssenses NLGI no. 2 EP chassis grease
Capacities*
Engine oil (with filter change)
Six-cylinder engine..........cciiimimiiiii s 6 gts
V8 engines
0TI USPEPRRGS | SN OUIN . |
4.7L 6 gts
Cooling system
Six-cylinder engine
1893 through 1898........cviiiii i it 12.7 gts
2000 ...ciciiiciieiree et s st et e aa e e gt ba s n e b et eaba e ana s 11.7 gts
V8 engine
1993 throtgh 1988.....ucrasmssiirsuiasssomaresssasssrsvassinessussasssnsasnsansnss 12.6 qts
1909 o insisiig e 122qts
2000 ..o.rerereeersereeneenes rn e et s A oS 11.7 qts

Automatic transmission..... T 4 gts (drain and refill - see Section 26 for procedure)
Manual tranBIMIBBIONT .. irrmisosmiinesinissmssnssminseessrsinsisissssssssnss i 3.2qts
Transfer case

NB 231 (COMMBINE=TIRIO) uisemisssnsmiioesss oo ooy 2.5pts

NP 242/NV 242 (SelBC-Trac) ....icciimriiisiinsrsissessisisssssissssssssnesans 2.9 pts

NP 249/NV 249 (QUAAra-Trac) ...oovirimsmanminisiossimsnissassensssssnss 2.5 pts

NV 247......occoeaee 2.5 pts
Differential
Front
Model 30....... ’ 3.1 pts
Model 181..... 2.5 pts
MOda! 188 ...t i s TG R 25pts
Rear

MOOB] 30, ciiminsiinsnainammmaseiini i I S 3.1 pts

MOGEI 194 ......cveerrcrenenreassesseressessesessnassesenssassrsassens 3.5pts
Model 216..... 4.7 pts
Model 198..... 3.5 pts
Model 226.........ceiverienns 4.7 pts

* All capacities approximate. Add as necessary to bring to appropriate level.

@O @0 @ BOOO

CLOCKWISE ROTATION
<::| 1-8-4-3-6.5.7.2
ENGINE FRONT FRONT

= 0000

Cylinder location and distributor rotation diagram - six cylinder Cylinder location and distributor rotation diagram - V8 engines
engine (1999 and later models have no distributor) (1999 and later models have no distributor)
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Ignition system
Spark plug type and gap
Six-cylinder engine
1003 throUgh 1998 uiiinimsimavmassmvis il
1999 and later .
4.7L V8 engine (1999 and later)....
5.2L V8 engine
1993 through 1996...
1997.. S

5.9L V8 engine
D R RS it aenmarsgasaneni Fortncaras sassostesinaaiictuns
Firing order
SH-CYNINARE ONGING.:...oviwsiiaiiiassnsiviis il oo oo
VB 8NGINES......coierrreererreeenree s rensens SRR - e

General

Disc brake pad lining thickness (minimum)...................
Drum brake shoe lining thickness [minimum)
Bonded shoes .. e e T N
Riveted shoes (thlckness above nvets} ..............................................
Drivebelt tension
Six-cylinder engine
1993 through 1998 (measured with special tool)
NEW DB oo i e B g

1999 and later ...
VB BNGINES ..ottt ae s re s b sabe e sesseeeeesessens

Automatic transmission band adjustment
1994 and later*
Front band
R i S TR oo A e e sas s pasessaemssmassassasimonastoneas

42RE and 44RE.......
42RH ..
44RE .. s
46RH and 46F|E

*Except 1999 and later 45RFE wmch does not have band ad;ustmenrs

Torque specifications

Front band adjusting SCrew I0CKNUL ...........ccveiemiesseseeressenssscssssiesssnsens
Rear band adjusting screw locknut
Automatic transmission pan BoltS ........cccceeeeeennans
Differential COVEr DOIS........c.ccovveviererecienrersseeesnenes
Transfer case fill/drain Plug ..........ccueeeereorsenseeeeesieeeesseeesseessssnns
Spark plugs.... e

Engine oil dram plug
OXYGON SBNSON...uciiverirresarrisssararesassssesiessssestssssesassnsstssensnssesessassesesssssssns

Champion RC12LYC or equivalent @ 0.035 inch
Champion RC12ECC or equivalent @ 0.035 inch
Champion RC12MCC4 or equivalent @ 0.040 inch

Champion RC12YC or equivalent @ 0.035 inch
Champion RC12LC4 or equivalent @ 0.035 inch
Champion RC12LC4 or equivalent @ 0.040 inch

Champion RC12YC or equivalent @ 0.035 inch
Champion RC12LC4 or equivalent @ 0.040 inch

1-5-3-6-2-4
1-8-4-3-6-5-7-2

1/8-inch

1/16-inch
1/32-inch

180 to 200 Ibs
140 to 160 lbs
Self-adjusting
Self-adjusting

Tighten to 72 in-Ibs, back-off 3-5/8 tums
Tighten to 72 in-Ibs, back-off 2-1/2 turns
Tighten to 72 in-Ibs, back-off 2-1/4 tums
Tighten to 72 in-Ibs, back-off 2-1/2 turns
Tighten to 72 in-Ibs, back off 2-7/8 turns

Tighten to 72 in-Ibs, back-off 4 turns
Tighten to 72 in-lbs, back-off 4 turns

Tighten to 72 in-lbs, back-off 4 tums
Tighten to 72 in-lbs, back-off 2 turns

Ft-lbs (unless otherwise indicated)

80to 110
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O AW

(5 00 N

X G il ‘ — g g A

Engine compartment component locations - 5.2L/5.9L V8 engines

PCV valve 6  Air filter housing 11 Engine oil dipstick
Automatic transmission fluid dipstick 7  Radiator hose 12  Radiator cap
location (not visible) 8  Power steering fluid reservoir 13 Battery

Brake fluid reservoir 9  Serpentine drivebelt routing decal 14  Relay box
Windshield washer fluid reservoir 10  Drivebelt 15  Coolant reservoir
Engine oil filler cap

~ % - - —

Engine compartment component locations - six cylinder engine

Engine oil dipstick 6  Windshield washer fluid reservoir 12 Serpentine drivebelt routing decal
Automatic transmission fluid dipstick 7 Airfilter housing 13 Radiator hose

location (not visible) 8  Power steering fluid reservoir 14  Battery

Engine oil filler cap 9  Radiator cap 15  Relay box

CCV system hose 10 Drivebelt 16 Coolant reservoir

Brake fluid reservoir 11  Distributor cap and wires
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Engine compartment component locations - 4.7L V8 engine

1 Engine oil dipstick 6 Air filter housing 11 Engine oil filler cap
2 Automatic transmission fluid dipstick 7 Upper radiator hose 12  Radiator cap
3  Brake fluid reservoir 8  Ignition coil(s)/spark plugs (left bank) 13  Battery
4 Power steering fluid reservoir 9  Alternator 14 Power distribution center
5  Windshield washer fluid reservoir 10  Drivebeit 15  Coolant reservoir
Typical engine compartment underside component locations
1 Steering damper (4WD models) 4 Driveaxle boot (4WD models) 7 Engine oif pan
2  Steering grease fitting 5  Driveshaft grease fitting (4WD models) 8  Exhaust system

3  Front differential check/fill plug 6  Automatic transmission fluid pan 9  Front disc brake
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1 Rear disc brake 3  Differential check/fill plug 5  Exhaust system
2  Fuel filter 4  Rear shock absorber 6  Driveshaft rear universal joint
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Jeep Cherokee
Maintenance schedule

Every 250 miles or weekly, Every 30,000 miles or 24 months,
whichever comes first whichever comes first
Check the engine oil level (Section 4) All items listed above, plus . . .
Check the engine coolant level (Section 4) Replace the air filter (Section 25)
Check the windshield washer fluid level (Section 4) Change the automatic transmission fluid and filter
Check the brake and clutch fluid levels (Section 4) (Section 26)*
Check the tires and tire pressures (Section 5) Adjust the automatic transmission bands, if necessary
Check the automatic transmission fluid level (Section 6) (except 1993 models) (see note in Section 27)**

Change the manual transmission lubricant (Section 28)
Change the transfer case lubricant (4WD models)

Every 3000 miles or 3 months, (Section 29)
whichever comes first Change the differential lubricant (Section 30)
Service the cooling system (drain, flush and refill)
All items listed above, plus . . . (Section 31)
Check the power steering fluid level (Section 7) Check the Positive Crankcase Ventilation (PCV) system
Change the engine oil and filter (Section 8) (V8 engines) (Section 32)
Check and service the battery (Section 9) Check the Crankcase Ventilation (CCV) system
Check the cooling system (Section 10) (6-cylinder engines) (Section 33)
Inspect and replace, if necessary, all underhood hoses Check the evaporative emissions control (Section 34)
(Section 11) Clean the crankcase inlet filter (V8 models) (Section 35)
Inspect and replace, if necessary, the windshield wiper Replace the fuel filter (Section 36)
blades (Section 12) Replace the spark plugs (Section 37)
Inspect the spark plug wires, distributor cap and rotor
Every 7500 miles or 6 months, S
whichever comes first

Every 60,000 miles or 24 months,
Inspect the suspension and steering components whichever comes first

(Section 13) p L
Inspect the exhaust system (Section 14) I‘erl‘ac.e the_ drivebelt {Se::tlon 21) 3 .
Check the manual transmission lubricant (Section 15) This item is affected by severe” operating conditions, as
Check the transfer case lubricant level (4WD models) described below. If the vehicle is operated under severe
(Section 16) conditions, perform all maintenance indicated with an
Check the differential lubricant level (Section 17) asterisk (') at 3000 mile/three-month intervals. Severe
Rotate the tires (Section 18) conditions exist if you mainly operate the vehicle . . .
Check the brakes (Section 19) * in dusty areas
Inspect the fuel system (Section 20) towing a trailer , :
Check the engine drivebelt (Section 21) idling for extended periods .su'n:\'fqr driving at .'r.n-'!'r speeds
Check the seat belts (Section 22) when outside tgmperamras remain be{ow freezing
Check the Park/Neutral Position (PNP) switch (Section 23) and most trips are less than four miles long
** If operated under one or more of the following conditions,
. change the automatic transmission fluid and adjust the
Every 15,000 miles or 12 months, bands every 15,000 miles:
whichever comes first in heavy city traffic where the outside temperature

regularly reaches 90-degrees F or higher
in hilly or mountainous terrain
frequent trailer pulling

Lubricate the chassis components (Section 24) *
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2 Introduction

This Chapter is designed to help the
home mechanic maintain Jeep Grand Chero-
kee models with the goals of maximum per-
formance, economy, safety and reliability in
mind.

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

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

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

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

The first step in this maintenance pro-
gram is 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 an expe-
rienced do-it-yourselfer.

The following maintenance intervals are
based on the assumption the vehicle owner
will be doing the maintenance or service work,
as opposed to having a dealer service depart-
ment do the work. Although the time/mileage
intervals are loosely based on factory recom-
mendations, most have been shortened to
ensure, for example, that such items as lubri-
cants and fluids are checked/changed at inter-
vals that promote maximum engine/driveline
service life. Also, subject to the preference of
the individual owner interested in keeping the
vehicle in peak condition at all times, and with
the vehicle's ultimate resale in mind, many of
the maintenance procedures may be per-
formed more often than recommended in the
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 fac-
tory warranty, In many cases the initial main-
tenance check is done at no cost to the
owner (check with your dealer service depart-
ment for additional information).

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 D)
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, the compression check indi-
cates serious internal engine wear, a conven-
tional tune-up won't improve the perfor-
mance of the engine and would be a waste of
time and money. Because of its importance,
the compression check should be done by
someone with the right equipment and the
knowledge to use it 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 (Section 4)

Clean, inspect and test the battery
(Section 9)

Check the cooling system (Section 10)

Check all underhood hoses (Section 11)

Check the drivebelt (Section 21)

Check the air filter (Section 25)

Check the PCV valve (VB engine)
(Section 32)

Check the CCV system (6-cylinder
engine) (Section 33)

Replace the spark plugs (Section 37)

Inspect the spark plug and coil wires
(Section 38)

Inspect the distributor cap and rotor
(Section 38)

4.2 The engine oil dipstick is located at
the front of the engine on 5.2L/5.9L V8
engines and at the rear of the engine
on 4.7L V8 engines

Major tune-up

All items listed under Minor tune-up, plus . . .
Check the fuel system (Section 20)
Replace the air filter (Section 25)
Replace the spark plug wires (Sec-

tion 38)
Replace the distributor cap and rotor
(Section 38)
Check the ignition system (Chapter 5)
Check the charging system (Chapter 5)

4  Fluid level checks
(every 250 miles or weekly)

Note: The following are fiuid 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 intervals, be alert to fluid leaks
under the vehicle which would indicate a fault
to be corrected 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 beginning
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. 5

Engine oil

Refer to illustrations 4.2, 4.4 and 4.6

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

3  The 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.
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4.4 The oil level must be maintained
between the marks at all times - it takes
one quart of oil to raise the level
from the ADD to the FULL mark

4  Pull the dipstick out of the tube and
wipe all the oil from the end with a clean rag
or paper towel. Insert the clean dipstick all
the way back into the tube, then pull it out
again. Note the oil at the end of the dipstick.
Add oil as necessary to keep the level
between the ADD and FULL marks on the
dipstick (see illustration).

5 Do not overfill the engine by adding too
much oil since this may result in oil fouled
spark plugs, oil leaks or oil seal failures.

6  Oilis added to the engine after removing
a cap from the valve cover (see illustration).
A funnel may help to reduce spills.

7 Checking the oil level is an important
preventive maintenance step. A consistently
low oil level indicates oil leakage through
damaged seals, defective gaskets or past
worn rings or valve guides. If the oil looks
milky or has water droplets in it, the cylinder
head gasket(s) may be blown or the head(s)
or block may be cracked. The engine should
be checked immediately. The condition of the
oil should also be checked. Whenever you
check the oll level, slide your thumb and
index finger up the dipstick before wiping off
the oil. If you see small dirt or metal particles
clinging to the dipstick, the oil should be
changed (see Section 8).

Engine coolant

Refer to illustration 4.8

Warning: Do not allow antifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Flush contaminated areas imme-
diately with plenty of water. Don’t store new
coolant or leave old coolant lying around
where it's accessible to children or pets -
they're attracted by its sweet smell. Ingestion
of even a small amount of coolant can be
fatall Wipe up garage floor and drip pan
coolant spills immediately. Keep antifreeze
containers covered and repair leaks in the
cooling system as soon as they are noted,

8  All vehicles covered by this manual are
equipped with a pressurized coolant recovery
system. A white plastic coolant reservoir

removing the oil filler cap from the valve
cover (or the oll filler tube on 4.7L engines)
- always make sure the area around the
opening is clean before removing the cap
to prevent dirt from contaminating the
engine (5.2L/5.9L engine shown)

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. Warn-
ing: Do not remove the radiator cap to check
the coolant level when the engine is warm.

9  The coolant level in the reservoir should
be checked regularly. The level in the reser-
voir varies with the temperature of the engine.
When the engine is cold, the coolant level
should be at or slightly above the ADD mark
on the reservoir. Once the engine has
warmed up, the level should be at or near the
FULL 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

coolant 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
the 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 10). 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 longer, then remove the
cap.

4.8 The coolant reservoir is located in the
right rear corner of the engine
compartment - keep the level near
the Full mark on the reservoir

4,14 The windshield washer fiuid
reservoir is located on the left side
of the engine compartment

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 washer fluid

Refer to illustration 4.14

14  Fluid for the windshield washer system
is located in a plastic reservoir in the engine
compartment (see illustration).

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
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.
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4.17 Remove the cell caps to check the electrolyte level in the
battery - if the level is low, add distilled water only

Battery electrolyte

Refer to illustration 4.17

17 Most vehicles with which this manual is
concermned are equipped with a battery which
is permanently sealed (except for vent holes)
and has no filler caps. Water doesn't have to
be added to these batteries at any time. If a
maintenance-type battery is installed, the
caps on the top of the battery should be
removed periodically to check for a low elec-
trolyte level (see illustration). This check is
most critical during the warm summer
months.

Brake and clutch fluid

Refer to illustration 4.19

18 The brake and (if equipped) clutch mas-
ter cylinder is mounted on the upper left of
the engine compartment firewall.

19 The fluid inside can be checked looking
at the translucent plastic reservoir (see illus-
tration). Be sure to wipe the top of the reser-
voir cover with a clean rag to prevent con-
tamination 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 on surround-
ing painted surfaces. Be sure the specified
fluid is used, since mixing different types of
brake fluid can cause damage to the system.
See Recommended lubricants and fluids at
the front of this Chapter or your owner's
manual. Warning: Brake fluid can harm your
eyes and damage painted surfaces, so use
extreme caution when handling or pouring it.
Do not use brake fiuid that has been standing
open or is more than one year old. Brake fiuid
absorbs moisture from the air. Excess mois-
ture can cause a dangerous loss of brake per-
formance.

21 At this time, the fluid and master cylin-
der can be inspected for contamination. The
system 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 or cap is on tight
to prevent fluid leakage.

23 The brake fluid level in the master cylin-
der will drop slightly as the pads at the front
wheels wear down during normal operation. If
the master cylinder requires repeated addi-
tions to keep it at the proper level, it's an indi-
cation of leakage in the brake system, which
should be corrected immediately. Check all
brake lines and connections (see Section 19
for more information).

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

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

and 5.8

1 Periodic inspection of the tires may
spare you the inconvenience of being
stranded with a flat tire. It can also provide
you with vital information regarding possible
problems in the steering and suspension sys-
tems before major damage occurs.

2 The original tires on this vehicle are
equipped with 1/2-inch wide wear bands that
will appear when tread depth reaches 1/16-
inch, at which point the tires can be consid-
ered worn out. Tread wear can be monitored
with a simple, inexpensive device known as a
tread depth indicator (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
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

4.19 The brake fluid level is easely checked visually -
remove the reservoir cap(s) to add fluid

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

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 immedi-
ately.

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.
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INCORRECT TOE-IN
OR EXTREME CAMBER

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

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

8  Unscrew the valve cap protruding from
the wheel or hubcap and push the gauge
firmly onto the valve stem (see illustration).
Note the reading on the gauge and compare

CUPPING

Cupping may be caused by:
® Underinflation and/or mechanical

irregularities such as out-of-balance
condition of wheel and/or tire,
and bent or damaged wheel.

¢ Loose or worn steering tie-rod

or steering idler arm.

e Loose, damaged or worn front

suspension parts.

and the corrective action necessary

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

the figure to the recommended tire pressure
shown on the placard on the driver's side
door pillar. 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 sidewall).

OVERINFLATION

FEATHERING DUE
TO MISALIGNMENT

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

i = . J
5.8 To extend the life of the tires, check
the air pressure at least once a week
with an accurate gauge (don't
forget the sparel)

6 Automatic transmission fluid
level check (every 250 miles
or weekly)

Refer to illustrations 6.3, 6.6 and 6.7

1  The automatic transmission fiuid level
should be carefully maintained. Low fluid
level can lead to slipping or loss of drive,
while overfilling can cause foaming and loss
of fluid.
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6.3 The automatic transmission dipstick
is located at the rear of the engine
compartment (5.2L/5.9L engine shown; on
six-cylinder and 4.7L V8 engines it's on
the passenger’s side of the vehicle)

2  With the parking brake set, start the
engine, then move the shift lever through all
the gear ranges, ending in Neutral. The fluid
level must be checked with the vehicle level
and the engine running at idle. Note: /ncor-
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 (see illustra-
tion).

4  Determine if the fluid is warm or hot.
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 is warm, the level should be
between the two dimples. If it's hot, the level
should be in the crosshatched area, near the
MAX line. If additional fiuid is required, add it

,
-

7.5 The power steering fiuid dipstick is

located in the power steering pump
reservoir - turn the cap counterclockwise
to remove it

i
- i f‘j‘///'-;_—:—
6.6 Use a funnel like this one (available at

auto parts stores) inserted into the
transmission filler tube to add fluid

directly into the tube using a funnel (see
illustration). It takes about one pint to raise
the level from the bottom of the crosshatched
area to the MAX line with a hot transmission,
so add the fluid a little at a time and keep
checking the level until it's correct.

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

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

Refer to illustrations 7.5 and 7.6

1 Unlike manual steering, the power steer-
ing system relies on fiuid 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

7.6 The power steering fluid dipstick has
marks on it so the fluid can be
checked hot or cold

6.7 Check the condition of the fluid - if it
isn't red in color it should be changed

be pointed straight ahead and the engine
should be off.

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

5 Twist off the cap and determine the
temperature of the fluid (see illustration).

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

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

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

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

Refer to illustrations 8.3, 8.9, 8.14 and 8.18

1 Frequent oil changes are the most
important preventive maintenance proce-
dures that can be done by the home
mechanic. As engine oil ages, it becomes
diluted and contaminated, which leads to
premature engine wear.. _

2 Although some sources recommend oil
filter changes every other oil change, we feel
that the minimal cost of an oil filter and the
relative ease with which it is installed dictate
that a new filter be installed every time the oil
is changed.

3 Gather together all necessary tools and
materials before beginning this procedure
(see illustration).

4 You should have plenty of clean rags
and newspapers handy to mop up any spills.
Access to the under side of the vehicle may
be improved if the vehicle can be lifted on a
hoist, driven onto ramps or supported by
jackstands. Warning: Do not work under a
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8.3 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 - six-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)

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

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 are 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 this warm-up time to gather
everything necessary for the job. The correct
type of oil for your application can be found
in Recommended lubricants and fluids at the
beginning 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 all 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 removing the plug the final few turns.
10 Allow the old oil to drain into the pan. It
may be necessary to move the pan as the oil
flow slows to a trickle.

11 Aifter 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 plug
opening and reinstall the plug. Tighten the
plug securely with the wrench. If a torque
wrench is available, use it to tighten the plug
to the torque listed in this Chapter's Specifi-
cations.

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

14 Use the filter wrench to loosen the oil fil-
ter (see illustration).

15 Completely unscrew the old filter. Be

careful; it's full of oil. Empty the oil inside the
filter into the drain pan, then lower the filter
(V8 engines) or lift the filter out from above
(six-cylinder engines).

16 Compare the old filter with the new one
to make sure they're the same type.

17 Use a clean rag to remove all 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 oil 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 through the filler open-
ing. A funnel may be helpful.

28 Pour four quarts of fresh oil into the
engine, Wait a few minutes to allow the oil to
drain into the pan, then check the level on the
oil dipstick (see Section 4 if necessary). If the
oil level is above the ADD 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 is
leaking, tighten with a bit more force.

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 proper oil level.

27 The old oil drained from the engine can-
not be reused in its present state and should
be disposed of. Check with your local auto
parts store, disposal facility or environmental

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

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



http://carrozas.vende.tripod.com/manuales.html

1-14

CRUBHSPTRaN8E5 UReF \RIRE ARG Bnce

agency to see if they will accept the oil for
recycling. After the oil has cooled it can be
drained into a container (capped plastic jugs,
topped botties, milk cartons, etc.) for trans-
port to one of these disposal sites. Don't dis-
pose of the oil by pouring it on the ground or
down a drain!

Service reminder - resetting

28 Some models are equipped with a ser-
vice reminder feature in the Vehicle Informa-
tion Center (VIC). This feature displays a
reminder when an oil change service is due to
be performed. After servicing is complete,
reset the service reminder using the following
procedure:
a) Tum the ignition switch ON.
b) Momentarily press and release the
SELECT button on the VIC.
c) Hold down the SET button for at least
two seconds.
d) You will hear a “beep” and the number
of miles to the next service will be indi-
cated.

9 Battery check, maintenance and
charging (every 3000 miles
or 3 months)

Refer to illustrations 9.1, 9.6a, 9.6b, 9.7a

and 9.7b

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!

Maintenance

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

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

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

4  Electrolyte contains poisonous and cor-
rosive sulfuric acid. Do not allow it to get in
your eyes, on your skin or your clothes. Never
ingest it. Wear protective safety glasses
when working near the battery. Keep children

9.1 Tools and materials required for
battery maintenance

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

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

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

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

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

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

7 Battery post/cable cleaner - Here is
another cleaning tool which is a
slightly different version of Number 4
above, but it does the same thing

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

away from the battery.

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

9.6a Battery terminal corrosion usually
appears as light, fluffy powder

'If!
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9.6b Removing the cable from a battery
post with a wrench - sometimes special
battery pliers are required for this
procedure if corrosion has caused
deterioration of the nut hex (always
remove the ground cable first
and hook it up last!)

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

7  Clean the cable clamps thoroughly with
a battery brush or a terminal cleaner and a
solution of warm water and baking soda (see
illustration). Wash the terminals and the top
of the battery case with the same solution but
make sure that the solution doesn't get into
the battery. When cleaning the cables, termi-
nals and battery top, wear safety goggles and
rubber gloves to prevent any solution from
coming in contact with your eyes or hands.
Wear old clothes too - even diluted, sulfuric
acid splashed onto clothes will burn holes in
them, If the terminals have been extensively
corroded, clean them up with a terminal
cleaner (see illustration). Thoroughly wash
all cleaned areas with plain water.
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9.7a When cleaning the cable clamps, all corrosion must be
removed (the inside of the clamp is tapered to match the taper on

“-'.

the post, so don’t remove too much material)

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

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

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

Charging

Warning: When batteries are being charged,
hydrogen gas, which is very explosive and
flammable, is produced. Do not smoke or
allow open flames near a charging or a
recently charged battery. Wear eye protection
when near the battery during charging. Also,
make sure the charger is unplugged before
connecting or disconnecting the battery from
the charger.

Note: The manufacturer recommends the
battery be removed from the vehicle for
charging because the gas that escapes dur-
ing this procedure can damage the paint.
Fast charging with the battery cables con-
nected can result in damage to the electrical
system.

11  Slow-rate charging is the best way to
restore a battery that's discharged to the
point where it will not start the engine. It's
also a good way to maintain the battery
charge in a vehicle that’s only driven a few
miles between starts. Maintaining the battery
charge is particularly important in the winter
when the battery must work harder to start
the engine and electrical accessories that
drain the battery are in greater use.

12 It's best to use a one or two-amp bat-
tery charger (sometimes called a “trickle”
charger). They are the safest and put the
least strain on the battery. They are also the

least expensive. For a faster charge, you can
use a higher amperage charger, but don't use
one rated more than 1/10th the amp/hour rat-
ing of the battery. Rapid boost charges that
claim to restore the power of the battery in
one to two hours are hardest on the battery
and can damage batteries not in good condi-
tion. This type of charging should only be
used in emergency situations.

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

14 Remove all the cell caps (if equipped) and
cover the holes with a clean cloth to prevent
spattering electrolyte. Disconnect the negative
battery cable and hook the battery charger
cable clamps up to the battery posts (positive
to positive, negative to negative), then plug in
the charger. Make sure it is set at 12-volts if it
has a selector switch.

15 |If you're using a charger with a rate
higher than two amps, check the battery reg-
ularly during charging to make sure it doesn't
overheat. If you're using a trickle charger, you
can safely let the battery charge overnight
after you've checked it regularly for the first
couple of hours.

16 If the battery has removable cell caps,
measure the specific gravity with a hydrome-
ter every hour during the last few hours of the
charging cycle. Hydrometers are available
inexpensively from auto parts stores - follow
the instructions that come with the hydrome-
ter. Consider the battery charged when
there's no change in the specific gravity read-
ing for two hours and the electrolyte in the
cells is gassing (bubbling) freely. The specific
gravity reading from each cell should be very
close to the others. If not, the battery proba-
bly has a bad cell(s).

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

9.7b Regardless of the type of tool used on the battery posts, a
clean, shiny surface should be the result

- — .

still needs charging.

18 |If the battery has a sealed top and no
built-in hydrometer, you can hook up a digital
voltmeter across the battery terminals to
check the charge. A fully charged battery
should read 12.6 volts or higher after the sur-
face charge has been removed.

19 Further information on the battery and
jump starting can be found in Chapter 5 and
at the front of this manual.

10 Cooling system check (every
3000 miles or 3 months)

Refer to illustration 10.4

1 Many major engine failures can be
attributed to a faulty cooling system. If the
vehicle is equipped with an automatic trans-
mission, the cooling system also cools the
transmission fluid and thus plays an impor-
tant role in 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 tumning it to
the left until it reaches a stop. If you hear a
hissing sound (indicating there is still pres-
sure in the system), wait until this stops. Now
press down on the cap with the palm of your
hand and continue turning to the left until the
cap can be removed. Thoroughly clean the
cap, inside and out, with clean water, Also
clean the filler neck on the radiator. All traces
of corrosion should be removed. The coolant
inside the radiator should be relatively trans-
parent. If it is rust colored, the system should
be drained and refilled (see Section 31). 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
which is cracked, swollen or shows signs of


http://carrozas.vende.tripod.com/manuales.html

1-16

htto://carrozas.vende.tripqd.comy/manuales.html
Chaﬁt/er i Zﬁ.me--up ahd routine ma{n enance

deterioration. Cracks may become more
apparent if the hose is squeezed (see illus-
tration). Regardless of condition, it's a good
idea to replace hoses with new ones every
two years.

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

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

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

Check for a chafed area that
could fail prematurely.

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

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

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

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

carefully as shown here

11 Underhood hose check and
replacement (every 3000 miles
or 3 months)

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

General

1 High temperatures in the engine com-
partment can cause the deterioration of the

rubber and plastic hoses used for engine,

accessory and emission systems operation.
Periodic inspection should be made for
cracks, loose clamps, material hardening and
leaks. Information specific to the cooling sys-
tem hoses can be found in Section 10.

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

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 label 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 stethoscope
to detect vacuum leaks. Hold one end of the
hose to your ear and probe around vacuum
hoses and fittings, listening for the “hissing”
sound characteristic of a vacuum leak. Warn-
ing: When probing with the vacuum hose
stethoscope, be very careful not to come into
contact with moving engine components such
as the drivebelt, cooling fan, etc.

Fuel hose

Warning: There are certain precautions
which must be taken when inspecting or ser-
vicing fuel system components. Work in a
well ventilated area and do not allow open
flames (cigarettes, appliance pilot lights, etc.)
or bare light bulbs near the work area. Mop
up any spills immediately and do not store
fuel soaked rags where they could ignite. On
fuel-injected models, the fuel system is under

high pressure, so if any fuel lines are to be
disconnected, the pressure in the system
must be relieved first (see Chapter 4 for more
information).

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

8 High quality fuel line, specifically
designed for high-pressure fuel injection
applications, should be used for fuel line
replacement. 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. These clamps often lose their
tension over a period of time, and can be
“sprung"” during removal. Replace all spring-
type clamps with screw clamps whenever a
hose is replaced.

Metal lines

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

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

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

12 Wiper blade inspection and
replacement (every 3000 miles
or 3 months)

Refer to illustrations 12.6, 12.7 and 12.8

1 The wiper and blade assembly should be
inspected periodically for damage, loose com-
ponents and cracked or worn blade elements.
2 Road film can build up on the wiper
blades and affect their efficiency, so they
should be washed regularly with a mild deter-
gent solution.

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

4  If the wiper blade elements (sometimes
called inserts) are cracked, worn or warped,
they should be replaced with new ones.

5  Pull the wiper blade/arm assembly away
from the glass.

6 On early model rear wipers, lift the
release lever and slide the blade assembly off
the pin on the wiper arm and replace the
assembly as a unit (see illustration).

7  On windshield wipers and later rear win-
dow wipers, depress the retaining tab and
slide the blade assembly down and out of the
hook in the wiper end (see illustration).
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12.6 On earlier model rear wipers, lift the
release lever up and slide the
blade off the pin

8 Detach the end of the wiper element
from the frame, bend it out of the way and
use needle nose pliers to pull the two support
rods out of the element (see illustration).
With the support rods removed, slide the ele-
ment out of the blade assembly.

9 Compare the new element with the old
for length, design, etc.

10 Slide the new element into place and
insert the support rods.

11 Reinstall the blade assembly on the arm,
wet the windshield and check for proper
operation.

13 Suspension and steering check
(every 7500 miles or 6 months)

Refer to illustrations 13.4 and 13.6

1 Indications of a fault in these systems
are excessive play in the steering wheel
before the front wheels react, excessive sway
around corners, body movement over rough
roads or binding at some point as the steer-
ing wheel is turned.

2 Raise the front of the vehicle periodi-
cally, support it securely on jackstands and
visually check the suspension and steering
components for wear.

3 Check the wheel bearings. Do this by

13.4 Inspect the suspension for damage -
this steering damper is leaking fluid

12.7 On later models press the retaining
tab in and slide the wiper assembly
down and out of the hook in
the end of the wiper arm

spinning the front wheels. Listen for any
abnormal noises and watch to make sure the
wheel spins true (doesn’t wobble). Grab the
top and bottom of the tire and pull in-and-out
on it. Notice any movement which would indi-
cate a loose wheel bearing assembly. If the
bearings are suspect, refer to Chapter 10 for
more information.

4  From under the vehicle, check for loose
bolts, broken or disconnected parts and
deteriorated rubber bushings on all suspen-
sion and steering components (see illustra-
tion). Look for fluid leaking from the steering
gear assembly. Check the power steering
hoses, belts and connections for leaks.
Inspect the shock absorbers for fluid leaks,
indicating the need for replacement.

5 Have an assistant turn the steering
wheel from side-to-side and check the steer-
ing components for free movement, chafing
and binding. If the steering doesn’t react with
the movement of the steering wheel, try to
determine where the slack is located.

6 The front axle Constant Velocity (CV)
joints on 4WD models are protected by rub-
ber boots. Check the boots for cuts, wear
and signs of leaking grease (see illustration),
The boots must be replaced if they are dam-
aged, otherwise the CV joint will be contami-
nated and eventually fail (see Chapter 8).

13.6 Push in on the CV joint boots and
check for damage and leaking grease

12.8 Detach the end of the element and
use needle-nose pliers to pull out the
support rods

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

Refer to illustration 14.4

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
permit unrestricted access. If a hoist isn't
available, raise the vehicle and support it
securely on jackstands.

2  Check the exhaust pipes and connec-
tions for 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 gasses to enter the pas-
senger compartment. Seal all body openings
with silicone sealant or body putty.

4  Rattles and other noises can often be
traced to the exhaust system, especially the
hangers, mounts and heat shields (see illus-
tration). Try to move the pipes, mufflers and
catalytic converter. If the components can
come in contact with the body or suspension
parts, secure the exhaust system with new
brackets and hangers.

14.4 Inspect the rubber exhaust system
mounts for damage

1
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15.2 The manual transmission fill plug is located
on the side of the case

15 Manual transmission lubricant
level check (every 7500 miles
or 6 months)

16 Transfer case lubricant level
check (4WD models) (every
7500 miles or 6 months)

16.1 The 4WD transfer case fill plug (arrow) is located on the rear

Refer to illustration 15.2

1 The manual transmission has a filler plug
which must be removed to check the lubricant
level. If the vehicle is raised to gain access to
the plug, be sure to support it safely on jack-
stands - DO NOT crawl under a vehicle which
is supported only by a jack! Be sure the vehi-
cle is level or the check may be inaccurate.

2  Unscrew the plug from the transmission
(see illustration) and use a finger to reach
inside the housing to determine the lubricant
level. The level should be at or near the bottom
of the plug hole.

3 Ifitisn’t, add the recommended lubri-
cant through the plug hole with a pump or
squeeze bottle.

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

17.2a On a front differential, remove the inspection plug with a
3/8-drive ratchet

Refer to illustration 16.1

1 The transfer case |ubricant level is
checked by removing the upper plug located
in the back of the case (see illustration).

2  Use a finger to reach inside the housing
to determine the lubricant level. The lubricant
level should be just at the bottom of the hole.
If not, add the appropriate lubricant through
the opening.

17 Differential lubricant level check
(every 7500 miles or 6 months)

Refer to illustrations 17.2a, 17.2b and 17.3
Note: 4WD vehicles have two differentials -
be sure to check the lubricant level in both
differentials.

side of the housing

1 Thefiller plug on the front differential is a
threaded plug, while the rear differential has a
rubber press-in filler plug. Both must be
removed to check the lubricant level. If the
vehicle is 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 the jack. Be sure the vehi-
cle is level or the check may not be accurate.
2  Remove the plug from the filler hole in
the differential housing cover (see illustra-
tions).

3  The lubricant level should be at the bot-
tom of the filler hole (see illustration). If not,
use a pump or squeeze bottle to add the rec-
ommended lubricant until it just starts to run
out of the opening. On some models a tag is
located in the area of the plug which gives
information regarding lubricant type.

4  Install the plug securely into the filler
hole.

17.2b On rear differentials, use a screwdriver to pry out the

rubber plug - note the tag (arrow) which contains important
information on the differential
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18.2 The
recommended tire
rotation pattern for

these vehicles

17.3 Use your finger as a dipstick to check the lubricant level

RADIAL TIRE ROTATION

1-AJ HAYNES

18 Tire rotation (every 7500 miles
or 6 months)

19 Brake check (every 7500 miles
or 6 months)

Refer to illustration 18.2

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 (see
illustration).

3  Refer to the information in Jacking and
towing at the front of this manual for the
proper procedures to follow when raising the
vehicle and changing a tire. If the brakes are
to be checked, don't apply the parking brake
as stated. Make sure the tires are blocked to
prevent the vehicle from rolling 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 corer 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
pressures as necessary and be sure to prop-
erly tighten the lug nuts.

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

Warning: Brake system dust is hazardous to
your health. Wear an approved filtering mask
whenever working on the brakes. DO NOT
blow it out with compressed air, inhale it or
use gasoline or solvents to remove it. Use
brake system cleaner 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, raise the vehicle
and place it securely on jackstands. Remove
the wheels (see Jacking and towing at the
front of the manual, if necessary).

Disc brakes

Refer to illustration 19.5

3 Disc brakes are used on the front
wheels on all models as well as the rear
wheels on some models. Extensive damage
to the discs can occur if the pads are not
replaced when needed.

19.5 You will find
an inspection hole
like this in most
calipers - placing a
ruler across the
hole should enable
you to determine
the thickness of
remaining pad
material

4  The disc brake calipers, which contain
the pads, are visible with the wheels removed.
There is an outer pad and an inner pad in each
caliper. All pads should be inspected.

5  Each caliper has a “window" or opening
to inspect the pads. Check the thickness of
the pad lining by looking into the caliper at
each end and down through the inspection
window at the top of the housing (see illus-
tration). If the lining material is less than the
thickness listed in this Chapter's Specifica-
tions, the pads should be replaced. Note:
The metal backing plate is not included in this
measurement.

6 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).

7  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.

8 Check the condition of the disc. Look
for score marks, deep scratches and burned
spots. If these conditions exist, the hub/disc
assembly should be removed for servicing
(see Chapter 9).

Drum brakes

Refer to illustrations 19.11, 19.13 and 19.15
9 Remove the drum by pulling it off the
axle and brake assembly. If this proves diffi-
cult, make sure the parking brake is released,
then squirt penetrating oil around the center
hub areas. Allow the oil to soak in and try to
pull the drum off again.

10 If the drum still cannot be pulled off, the
self-adjusting mechanism may have to be
retracted slightly. This is done by first remov-
ing the small plug from the backing plate.

11 With the plug removed, insert a thin
screwdriver and lift the adjusting lever off the
star wheel, then use an adjusting tool or
screwdriver to back off the star wheel several
turns (see illustration). This will move the
brake shoes away from the drum, If the drum
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ADJUSTER SPRING
ADJUSTING TOOL

19.11 Use a thin screwdriver to push the lever away,
then use an adjusting tool or another screwdriver
to back off the star wheel

19.13 If the lining is bonded to the brake shoe, measure the lining
thickness from the outer surface to the metal shoe, as shown

here; if the lining is riveted to the shoe, measure from
the lining outer surface to the rivet head

still won't pull off, tap around its inner cir-
cumference with a soft-face hammer.

12 With the drum removed, do not 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 within 1/32-inch of
the recessed rivets or 1/16-inch of the metal
backing, the shoss 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 any
signs of fluid leakage. Carefully pry back the
rubber cups on the wheel cylinders located at
the top of the brake shoes (see illustration).
Any leakage is an indication that the wheel
cylinders should be overhauled immediately
(see Chapter 9). Also check brake hoses and
connections for signs of leakage.

16 Wipe the inside of the drum with a clean
rag and brake system cleaner. Again, be
careful not to breathe the dangerous
asbestos dust.

19.15 To check for wheel cylinder
leakage, use a small screwdriver to pry
the boot away from the cylinder

17 Check the inside of the drum for cracks,
score marks, deep scratches and hard spots,
which will appear as small discolorations. If
these imperfections cannot be removed with
fine emery cloth, the drum must be taken to a
machine shop equipped to resurface the
drums.

18 If after the inspection process all 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 a hand
lever 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 stop 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,
adjust it (see Chapter 9).

20 Fuel system check (every
7500 miles or 6 months)

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, and don't work in a
garage where a gas-type appliance (such as a
water heater or clothes dryer) is present.
Since gasoline is carcinogenic, wear latex
gloves when there’s a possibility of being
exposed to fuel, and, if you spill fuel on your
skin, rinse it off immediately with soap and
water. Have a Class B fire extinguisher on
hand.

1 The fuel tank is located under the rear of
the vehicle.

2 The fuel system is most easily checked
with the vehicle raised on a hoist so the com-
ponents underneath the vehicle are readily
visible 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 fuel
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; problems
a home mechanic can usually rectify. Warn-
ing: Do not, under any circumstances, try to
repair a fuel tank yourself (except rubber com-
ponents). 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 all the way. Repair or
replace damaged sections as necessary.

7 If a fuel odor is still evident after the
inspection, refer to Section 34.

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

Refer to illustrations 21.3, 21.4, 21.5, 21.6,
21.7a, 21.7b, 21.8a, 21.8b and 21.8¢

Check

1 The drivebelt, also referred to as a V-
ribbed belt or simply “fan” belt, is located at
the front of the engine. The condition and
proper adjustment of the belt is critical to the
operation of the engine. Because of the com-
position and the high stresses to which it is
subjected, the drivebelt stretches and deteri-
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Nippondenso Borroughs

ACCEPTABLE

Cracks Running Across
"V" Portions of Belt

21.4 If you are able to borrow or rent either a
Nippondenso or Burroughs belt tension gauge,
this is how it is installed on the belt - compare the
reading on the scale with the specified drivebelt
tension (six-cylinder models without an automatic

Missing Two or More Adjacent

n l
1/2 Ribs 1/2" or longer

UNACCEPTABLE

Cracks Running Parallel
to "V" Portions of Belt

21.3 Small cracks on the underside of V-ribbed belts are acceptable - lengthwise cracks,
or missing pieces that cause the belt to make noise are cause for replacement

orates as it gets older. It must therefore be
periodically inspected.

2 On these models a single serpentine
drivebelt driving the alternator, power steer-
ing pump and air conditioning compressor, if
used.

3  With the engine off, open the hood and
locate the drivebelt at the front of the engine.
With a flashlight, check the belt for separation
of the ribs from the adhesive rubber, cracking
or separation of the ribs, and torn or worn
ribs or cracks in the inner ridges of the ribs

(see illustration). Both sides of the belt
should be inspected, which means you will
have to twist the belt to check the underside.
Use your fingers to feel the belt where you
can't see it. If any of the above conditions are
evident, replace the belt (go to Step 7 or 8).

Adjustment

4  The tension of the drivebelt on six-cylin-
der engines without an automatic adjuster is
checked by using a belt tension gauge at a
distance halfway between the idler and

adjuster only)

power steering pump pulley (see illustra-
tion). Compare the tension gauge readings
with those in the Specifications Section at the
beginning of this Chapter.

5 Adjust the tension by loosening the
power steering pump pivot, locknut and lock-
bolts and turn the adjusting bolt counter-
clockwise to loosen the belt and clockwise to
tighten it (see illustration). Repeat the pro-
cedure until the drivebelt tension is correct
and tighten the locknut and bolts.

6  On some six-cylinder engines and all V8
maodels, the belt tension is controlled by a
spring-loaded tensioner and the belt does
not require periodic adjustment. If the index-
ing arrow on the back of the tensioner is
more than 1/8-th of an inch of the indexing
mark on the tensioner housing, the belt must
be replaced (see illustration).

RELIEVE TENSION BY
TURNING BOLT COUNTER -
CLOCKWISE

ADJUST BELT
TENSION BY
TURNING BOLT
CLOCKWISE

21.5 On six-cylinder engines without an automatic adjuster,
loosen the power steering pump bolts and turn the tensioner
adjusting bolt to tighten or loosen the drivebelt

21.6 The serpentine drivebelt tensioner used on later six-cylinder
engines and all V8 models automatically keeps the proper tension
on the drivebelt, but it does have limits - the indexing arrow on
the tensioner housing (B) must not move beyond point A on

the tensioner housing
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GENERATOR

POWER

IOLER STEERING

WATER PUMP

v
BELT TENSION
TEST POINT

CRANKSHAFT

A/C

21.7a Early-model six-cylinder engine 21.7b Later-model six cylinder engines have an automatic
serpentine belt routing layout tensioner and different belt routing

Replacement

Inline six-cylinder engine (without
an automatic adjuster)

7 To replace a belt, follow the above pro-
cedures for drivebelt adjustment but slip the
belt off the crankshaft pulley and remove it.
When installing the new belt, make sure it is
routed properly because improper routing
can cause the water pump to rotate back-
wards, causing overheating (see illustra-
tions). The belt routing diagram is located on
the fan shroud.

V8 engine (and six-cylinder engines

& : \ e

s

with an automatic adjuster) 21.8a Release the belt tension by rotating 21.8b A drivebelt routing diagram is found
8 Use a wrench to rotate the tensioner the tensioner clockwise using a wrench on the radiator brace or shroud (5.2L/5.9L
clockwise and release the tension on the belt on the tensioner bolt drivebelt routing diagram shown)

(see illustration). The tensioner will swing
down out of the way once the tension of the

belt is released. Remove the belt and care- GENERATOR
fully release the tensioner. Route the new belt A/C ACCESSORY
over the pulleys, again rotating the tensioner DRIVE

to allow the belt to be installed, then release
the belt tensioner. When installing the new
belt, make sure it is routed properly because
improper routing can cause the water pump
to rotate backwards, causing overheating.
The belt routing diagram is located on the fan
shroud (see illustrations).

All engines

9 Take the old belt to the parts store in
order to make a direct comparison for length,
width and design.

10 When replacing the drivebelt, make sure
it is routed correctly on the pulley or ribbed
grooves in the pulleys. It is essential that the
belt be properly centered.

11 Adjust the belt(s) in accordance with the
procedure outlined above.

21.8¢c 1999 and later 4.7L V8 OWER
engine drivebelt routing STEERING

CRANKSHAFT
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®

24.1 Materials required for chassis and
body lubrication

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

2 Graphite spray - Used to lubricate
lock cylinders

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

4  Grease gun - A common grease gun,
shown here with a detachable hose
and nozzle, is needed for chassis
lubrication. After use, clean it
thoroughly!

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 reveal prob-
lems with the seat belt system, replace parts
as necessary.

23 Park/Neutral Position (PNP)
switch check (models with
automatic transmission) (every
7500 miles or 6 months)

Warning: During the following checks there is
a chance the vehicle could lunge forward,
possibly causing damage or injuries. Allow
plenty of room around the vehicle, apply the
parking brake firmly and press down on the
brake pedal during the checks.

1 The Park/Neutral Position (PNP) switch
prevents the engine from being cranked
unless the gear selector is in Park or Neutral.
2  Try to start the vehicle in each gear. The
engine should crank only in Park or Neutral. If
it cranks in any other gear, the PNP switch is
faulty or in need of adjustment (see Chapter 7
Part B).

3 Make sure the steering column lock
allows the key to go into the Lock position
only when the shift lever is in Park.

4  The ignition key should come out only in
the Lock position.

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

22 Seat belt check (every 7500 miles
or 6 months)

1 Check the seat belts, buckles, latch
plates and guide loops for any obvious dam-
age or signs of wear.

2 On later models, make sure the seat belt
reminder light comes on when the key is
turned on.

3  The seat belts are designed to lock up
during a sudden stop or impact, yet allow
free movement during normal driving. The

24.6a The upper balljoint grease fitting is
accessible after removing the front wheel

Refer to illustrations 24.1, 24.6a, 24.6b

and 24.8

1 Refer to Recommended lubricants and
fluids at the front of this Chapter to obtain the
necessary grease, etc. You'll also need a
grease gun (see illustration). Occasionally
plugs will be installed rather than grease fit-
tings. If so, grease fittings will have to be pur-
chased and installed. Some models may
have sealed tie-rod ends and balljoints with
no plugs or fittings for lubrication.

2  Look under the vehicle and locate the

24.6b Pump the grease into the fitting
until the rubber seal is firm to the touch

grease fittings.

3 For easier access under the vehicle,
raise it with a jack and place jackstands
under the frame. Make sure it's safely sup-
ported by the stands. If the wheels are to be
removed at this interval for tire rotation or
brake inspection, loosen the lug nuts slightly
while the vehicle is still on the ground.

4  Before beginning, force a little grease out
of the nozzle to remove any dirt from the end
of the gun. Wipe the nozzle clean with a rag.

5  With the grease gun and plenty of clean
rags, crawl under the vehicle and begin lubri-
cating the components.

6 Wipe one of the grease fitting nipples
clean and push the nozzle firmly over it.
Pump the gun until the component is com-
pletely lubricated. On balljoints and steering
connections, stop pumping when the rubber
seal is firm to the touch (see illustrations).
Do not pump too much grease into the fitting
as it could rupture the seal. For all other sus-
pension and steering components, continue
pumping grease into the fitting until it oozes
out of the joint between the two components.
If it escapes around the grease gun nozzle,
the nipple is clogged or the nozzle is not
completely seated on the fitting. Resecure
the gun nozzle to the fitting and try again. If
necessary, replace the fitting with a new one.
7  Wipe the excess grease from the com-
ponents and the grease fitting. Repeat the
procedure for the remaining fittings.

8 Lubricate the driveshaft slip joint by
pumping grease into the fitting until it can be
seen coming out of the slip joint (see illustra-
tion).

9  Lubricate the transfer case shift mecha-
nism contact surfaces with clean engine oil.
10 Also clean and lubricate the parking
brake cable, along with the cable guides and
levers. This can be done by smearing some
of the chassis grease onto the cable and its
related parts with your fingers.

11 On 1999 and later models, the brake
caliper slide pins should be cleaned and
lubricated regularly, especially when the vehi-
cle is used off-road or in dusty conditions.
See Chapter 9 for the procedure.

24.8 The front driveshaft slip joint grease
fitting is located on the collar - pump
grease into it until it comes out the collar
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25.3 Release the four air cleaner housing retaining clips 25.4 Lift the cover and slide the element out

of the air cleaner housing

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

Refer to illustrations 25.3 and 25.4

1 At the specified intervals, the air filter
element should be replaced with a new one.
2  The filter is located in the left front cor-
ner of the engine compartment.

3  Detach the four spring clips (see illus-
tration).

4  Lift the air filter housing cover up and
slide the element out of the housing (see
illustration).

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

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

7  Install the housing cover, making sure it
is seated, then secure it with the clips.

26.6 With the front bolts in place but loose, pull the
rear of the pan down to drain the fluid

26 Automatic transmission fluid and
filter change (every 30,000 miles
or 24 months)

Refer to illustrations 26.6, 26.9, 26.10a,
26.10b and 26.12

1 At the specified intervals, the transmis-
sion fluid should be drained and replaced.
Since the fluid will remain hot long after driv-
ing, perform this procedure only after the
engine has cooled down completely, On
1994 and later models, the manufacturer also
recommends adjusting the transmission
bands at this time, since this procedure
requires removing the fluid pan (see Sec-
tion 27).

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

3  Other tools necessary for this job
include a floor jack, jackstands to support the
vehicle in a raised position, a drain pan capa-
ble of holding at least eight pints, newspa-
pers and clean rags.

4  Raise the vehicle and support it securely
on jackstands.

5 Place the drain pan underneath the
transmission pan. Remove the rear and side
pan mounting bolts, but only loosen the front
pan bolts approximately four tumns.

6  Carefully pry the transmission pan loose
with a screwdriver, allowing the fluid to drain
(see illustration).

7 Remove the remaining bolts, pan and
gasket, Carefully clean the gasket surface of
the transmission to remove all traces of the
old gasket and sealant.

8 Drain the fluid from the transmission
pan, clean the pan with solvent and dry it with
compressed air, if available.

9  Remove the filter retaining screws from
the valve body and remove the filter (see
illustration).

10 Once the pan and filter are off, you can
get a good idea of the condition of your
transmission by thoroughly inspecting the
bottom of the pan, the filter and the fluid.
Although normally bright red, transmission
fluid may turn dark red or brown during nor-
mal use. If you find the fluid very dark col-

26.9 Remove the filter screws - a special
Torx-head wrench is necessary
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26.10a Metal flakes found at the bottom
of the pan could be a sign of internal
transmission damage

ored, or if it smells burned, it usually indicates
the transmission has been overheated. If you
find small pieces of metal or clutch material in
the pan or filter, it indicates wear or damage
have occurred to the internal parts or
clutches (see illustrations). If you have any
concerns about the condition of your trans-
mission based on what you find in the fluid,
pan and filter, it's a good idea to take your
vehicle to your dealer or a transmission shop
for further evaluation.

11 Use a gasket scraper to remove any
traces of old gasket material remaining on the
valve body. Note: Be very careful not to gouge
the delicate aluminum gasket surface on the
valve body. Install a new filter and gasket.

12 Make sure the gasket surface on the
transmission pan is clean, then install the
magnet (if equipped) and a new gasket on the
pan (see illustration). Put the pan in place
against the transmission and, working around
the pan, tighten each bolt a little at a time to
the torque listed in this Chapter's Specifica-
tions.

13 Lower the vehicle and add approxi-
mately two quarts of the specified type of
automatic transmission fluid through the filler
tube (see Section 6).

14 With the transmission in Park and the
parking brake set, run the engine at a fast

26.10b Inspect the filter for pieces of
metal or clutch material (arrow)

idle, but don't race it.

15 Move the gear selector through each
range and back to Park. Check the fiuid level
and add fluid, if necessary, until the level is
within the correct range on the dipstick.

16 Check under the vehicle for leaks during
the first few trips. Check the fluid level again
when the transmission is hot (see Section 6).

27 Automatic transmission band
adjustment (1994 and later
models)

Refer to illustrations 27.2 and 27.7

Note: The band adjustment is not a regularly
scheduled maintenance item. In the event of
rough shifting, follow the procedure for band
adjustment along with the fluid change.

Front band (kickdown)

1 The transmission bands should be
adjusted as necessary when the transmission
fluid and filter are being replaced (see Sec-
tion 26). Note: The 45RFE transmission in
1999 and later models does not require band
adjustments.

2 The front band adjusting screw is
located on the left side of the transmission
(see illustration).

% it

27.2 Location of the front band adjusting screw (arrow)

26.12 Place a new gasket in position on
the pan and install the bolts to
hold it in place

3 Raise the front of the vehicle and sup-
port it securely on jackstands.

4  Loosen the adjusting screw locknut
approximately five turns, then loosen the
adjusting screw a few turns. Make sure the
adjusting screw turns freely, with no binding;
lubricate it with penetrating oil if necessary.

5 Tighten the adjusting screw to the
torque listed in the Specifications Section at
the beginning of this Chapter, then back it off
the number of turns listed in the Specifica-
tions. Hold the screw from turning, then
tighten the locknut to the torque listed in this
Chapter's Specifications.

Rear band (low-reverse)

6 To gain access to the rear band, the
fluid pan must be removed (see Section 26).
7  Loosen the adjusting screw locknut and
back it off four turns (see illustration). Make
sure the screw turns freely in the lever.

8 Tighten the adjusting screw to the
torque listed in the Specifications section at
the beginning of this Chapter, then back it off
the number of turns listed in the Specifica-
tions. Hold the screw from turning, then
tighten the locknut to the torgue listed in this
Chapter's Specifications.

9 Install the transmission fluid pan (see
Section 26).

[
LOCKNUT
27.7 Rear band adjusting screw details
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29.4 Use a wrench to remove the transfer case drain plug

30.6 This is the easiest way to remove the lubricant: work the end

of the hose to the bottom of the differential housing and
draw out the old lubricant with a hand pump

28 Manual transmission lubricant
change (every 30,000 miles
or 24 months)

1 Raise the vehicle and support it securely
on jackstands.

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

3  Remove the transmission drain plug at
the bottom of the case and allow the lubri-
cant to drain into the pan.

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

5  Remove the fill plug from the side of the
transmission case. Using a hand pump,
syringe or funnel, fill the transmr ission with the
specified lubricant until it begins to leak out
through the hole. Reinstall the fill plug and
tighten it securely.

6 Lower the vehicle.

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

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

Refer to illustration 29.4

1 Drive the vehicle for at least 15 minutes
to warm the lubricant in the case. Perform
this warm-up procedure with 4WD engaged,
if possible. Use all gears, including Reverse,
to ensure the lubricant is sufficiently warm to
drain completely.

2  Raise the vehicle and support it securely
on jackstands.

3 Remove the filler plug from the case
(see illustration 16.1).

4  Remove the drain plug from the lower
part of the case and allow the old lubricant to
drain completely (see illustration).

30.8a Remove the bolts from the lower
edge of the cover...

5  Carefully clean and install the drain plug
after the case is completely drained. Tighten
the plug to the torque listed in this Chapter’s
Specifications.

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

7 Install the filler plug and tighten it
securely.

8 Drive the vehicle for a short distance
and recheck the lubricant level. In some
instances a small amount of additional lubri-
cant will have to be added.

30 Differential lubricant change
(every 30,000 miles or 24 months)

Drain

Refer to illustration 30.6, 30.8a, 30.8b, 30.8c
and 30.10

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

30.8b ...

then loosen the top bolts and let
the lubricant drain out

2 Raise the vehicle and support it securely
on jackstands.

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

Changing the lubricant with a
suction pump -

4  Remove the filler plug from the differen-
tial (see Section 17).

5 Insert the flexible hose.

6 Work the hose down to the bottom of
the differential housing and pump the lubri-
cant out (see illustration).

Changing lubricant by removing

the cover

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

8 Remove the bolts on the lower half of
the cover. Loosen the bolts on the upper half
and use them to loosely retain the cover.
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Allow the oil to drain into the pan, then com-
pletely remove the cover (see illustrations).
9  Using a lint-free rag, clean the inside of
the cover and the accessible areas of the dif-
ferential housing. As this is done, check for
chipped gears and metal particles in the
lubricant, indicating that the differential
should be more thoroughly inspected and/or
repaired.

10 Thoroughly clean the gasket mating sur-
faces of the differential housing and the cover
plate. Use a gasket scraper or putty knife to
remove all traces of the old gasket (see illus-
tration).

11 Apply a thin layer of RTV sealant to the
cover flange, then press a new gasket into
position on the cover. Make sure the bolt
holes align properly.

Refill

12 Use a hand pump, syringe or funnel to
fill the differential housing with the specified
lubricant until it’s level with the bottom of the
plug hole.

13 Install the fill plug and tighten it securely.

30.8c After the lubricant has drained, remove
the bolts and the cover

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

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

Draining

Refer to illustrations 31.4a and 31.4b

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

COOLANT
TEMPERATURE
SENSOR

BLOCK
DRAIN
PLUG

31.4a On six-cylinder engines, the block drain plug is located on

s

the left side, below the exhaust manifold

31.4b V8 engine cylinder block drain location - there is one on

30.10 Carefully scrape the old gasket material
off to ensure a leak-free seal

performance of the cooling system and
cause engine damage. When the cooling sys-
tem is serviced, all hoses and the radiator
cap should be checked and replaced if nec-
essary.

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

3 Move a large container under the radia-
tor drain to catch the coolant. The radiator
drain plug on six-cylinder models is located
on the lower right side of the radiator while on
V8 models it is on the left. Attach a 3/8-inch
diameter hose to the drain fitting (if possible)
to direct the coolant into the container, then
open the drain fitting (a pair of pliers may be
required to tumn it). Remove the radiator cap.
4  Allow the radiator to drain, then close
the drain fitting and move the container under
the engine block drain plugs - there's one on
each side of the block on V8 engines and one
on the right side only on six-cylinder engines
(see illustrations). Remove the plugs and

each side of the block
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31.9 With the thermostat removed, disconnect the upper radiator

hose and flush the radiator and engine block with a garden hose

32.1 The PCV vaive (arrow) on 5.2L/5.9L
engines is pressed into the right side
valve cover

allow the coolant in the block to drain. Note:
Frequently, the coolant will not drain from the
block after the plug is removed. This is due to
a rust layer that has built up behind the plug.
Insert a Phillips screwdriver into the hole to
break the rust barrier.

5  While the coolant is draining, check the
condition of the radiator hoses, heater hoses
and clamps (refer to Section 11 if necessary).
Replace any damaged clamps or hoses.

6 Remove the coolant reservoir (see
Chapter 3) and pour the coolant into the con-
tainer.

Flushing

Refer to illustration 31.9

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

8 Tighten the radiator drain plug, if not
already done. Tum your heating system con-
trols to Hot, so that the heater core will be

32.2 On 4.7L engines, rotate the PCV
valve 90 degrees counterclockwise and
pull straight out to remove it

flushed at the same time as the rest of the
cooling system.

9 Disconnect the upper radiator hose,
then place a garden hose in the upper radia-
tor inlet and flush the system until the water
runs clear at the upper radiator hose (see
illustration).

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

11 Many deposits can be removed by the
chemical action of a cleaner available at auto
parts stores. Follow the procedure outlined in
the manufacturer’s instructions. Note: When
the coolant is regularly drained and the sys-
tem refilled with the correct antifreeze/water
mixture, there should be no need to use
chemical cleaners or descalers.

Refilling
Refer to illustration 31.14

12 To refill the system, install the thermo-
stat and reconnect any radiator hoses.
13 Place the heater temperature control in

31.14 Location of the cooling system bleed
plug (1) - 4.7L V8 engines

the maximum heat position.

14 If you're working on a 4.7L V8 engine,
remove the air bleed plug from the casting
where the upper radiator hose connects to
the engine (see illustration).

15 Make sure to use the proper coolant
listed in this Chapter's Specifications. Slowly
fill the radiator with the recommended mix-
ture of antifreeze and water to the base of the
filler neck or, on 4.7L V8 engines, until
coolant begins to flow from the bleed hole
(then install the plug). Then add coolant to the
reservoir until it reaches the FULL mark. Wait
five minutes and recheck the coolant level in
the radiator, adding if necessary.

4.7L V8 engine

16 Install the radiator cap and the reservoir
cap. Start the engine, rev it up to 3000 rpm
for ten seconds, then turn it off.

17 Remove the radiator cap and unscrew
the bleed plug. Add coolant to the radiator
again until coolant flows from the bleed hole.
18 Apply a film of RTV sealant to the
threads of the bleed plug, then install the plug
and tighten it securely.

19 Check the level of the coolant in the
radiator, adding as necessary. Install the radi-
ator cap. Start the engine, allow it to reach
normal operating temperature and check for
leaks.

All other engines * -~

20 Leave the reservoir 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).

21 Turn the engine off and let it cool. Add
more coolant mixture to bring the level back
up to the FULL level on the reservoir.

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

23 Start the engine, allow it to reach normal
operating temperature and check for leaks.


http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html

Chapter 1 Tune-up and routine maintenance

32 Positive Crankcase Ventilation
(PCV) valve check and
replacement (V8 engines)

(every 30,000 miles or 24 months)

Refer to illustrations 32.1 and 32.2

1 The PCV valve on 5.2L and 5.9L engines
is located in the right valve cover (see illustra-
tion). The PCV valve on the 4.7L engine is
located in the neck of the oil filler tube which is
mounted to the frent of the right cylinder head.
2 With the engine idling at normal operat-
ing temperature, pull the valve (with hose
attached) from the rubber grommet. On 4.7L
engines, it will be necessary to remove the
vacuum hose, rotate the valve 890 degrees
counterclockwise, then pull straight up to
remove it from the filler neck and reconnect
the vacuum hose (see illustration).

3 Place your finger over the valve opening.
If there's no vacuum at the valve, check for a
plugged hose, manifold port, or the valve
itself. Replace any plugged or deteriorated
hoses.

4  Turn off the engine and shake the PCV
valve, listening for a rattle. If the valve doesn’t
rattle, replace it with a new one.

5  Toreplace the valve, pull it from the end
of the hose, noting its installed position.

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

7 On5.2L and 5.9L engines, inspect the
rubber grommet on the valve cover for dam-
age and hardening. Replace it with a new one
if necessary. On 4.7L engines, check to make
sure the new PCV valve is equipped with an
O-ring. If not, remove the O-ring from the old
valve and install it on the new one. Be sure
the O-ring is in good condition before doing
S0 or vacuum leaks may occur.

8 Install the PCV valve securely into posi-
tion on the valve cover (5.2L/5.9L engines) or
the oil filler tube (4.7L engine). On 4.7L
engines it will be necessary to rotate the
valve 90 degrees clockwise to lock it into
place on the oil filler tube.

9  Push the vacuum hose over the end of
the valve until it's seated.

33 Crankcase Ventilation (CCV)
hose check, cleaning and
replacement (six-cylinder
engines) (every 30,000 miles
or 24 months)

Refer to illustration 33.4

1 Six-cylinder models are equipped with a
CCV system which performs the same func-
tion as the PCV system but uses a rubber fit-
ting with a molded-in orifice that is pressed
into a hole in the valve cover. The fitting is
connected to the intake manifold by a plastic
hose.

2 With the engine idling at normal operat-
ing temperature, pull the CCV hose from the
rubber grommet.

3  Place your finger over the hose opening.
If there’s no vacuum, check for a plugged
hose, manifold port, or valve. Replace any
plugged or deteriorated hoses.

4 If there is no vacuum at the end of the
hose, turn off the engine, remove the fitting
and clean the hose with solvent. Clean the fit-
ting orifice if it's plugged (see illustration). If
the fitting or hose are cracked or deterio-
rated, replace them with new ones.

5 Install the fitting and hose securely in
the valve cover.

34 Evaporative emissions control
system check (every 30,000 miles
or 24 months)

Refer to fllustration 34.2

1 The function of the evaporative emis-
sions control system is to draw fuel vapors
from the gas tank and fuel system, store
them in a charcoal canister and route them to
the intake manifold 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, located in the left front corner of the
engine compartment (see illustration).
Check the canister and all hoses for damage
and deterioration.

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

34.2 The evaporative emissions canister
is located in the left front corner of the
engine compartment - check the hoses
and connections for damage

33.4 A paper clip can be used to clean the
CCV system orifice

35 Crankcase inlet filter cleaning
(5.2L/5.9L engines) (every 30,000
miles or 24 months)

Refer to illustration 35.3

1 Disconnect the hose and remove the
crankcase inlet filter from the valve cover.

2  Wash the inside of the filter with solvent.
3  Lubricate the filter by pouring clean
engine oll into the large opening and allowing
it to drain out through the smaller (inlet) open-
ing (see illustration).

4 Reinstall the filter in the valve cover and
connect the hose.

36 Fuel filter replacement
(1993 through 1996 models)
(every 30,000 miles or 24 months)

Refer to illustration 36.4

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, and don't work in a garage where a
gas-type appliance (such as a water heater or

35.3 Lubricate the filter by pouring clean
engine oil into the large opening until it
drains out the smaller opening

i
12

T



http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html

Chapter 1 Tune-up and routine maintenance

36.4 Squeeze the white plastic tabs
together to detach the fuel lines from the
filter - be careful because some residual

fuel could leak out

clothes dryer) is present. Since gasoline is car-
cinogenic, wear latex gloves when there'’s a
possibility of being exposed to fuel, and, if you
spill fuel on your skin, rinse it off immediately
with soap and water. Have a Class B fire extin-
guisher on hand.,

Note: Only 1993 through 1996 models use a
replaceable inline fuel filter. The manufacturer
does not suggest periodic fuel filter replace-
ment on 1997 and later models. Since the
fuel filter is part of the fuel pump assembly
inside the fuel tank on 1997 and later models,
refer to Chapter 4 if fuel contamination makes
it necessary to replace the fuel filter.

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

2 The fuel filter is mounted under the left
side of the vehicle, near the fuel tank.

3  With the exhaust system cold, place a
container or rags under the filte..

4  Squeeze the white plastic clips on the
fuel line connectors and detach the fuel lines
from the filter (see illustration).

5 Remove the retaining bolt, lower the

37.5b 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

37.2 Tools required for spark
plugs replacement

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

clamp retaining strap and separate the filter
from the bracket.

6 Transfer the plastic retainers for the
quick-connect fittings to the new filter. To
remove them, gently pry them off the filter
using two small screwdrivers. Replace them
with new ones if they are cracked or dam-
aged in any way.

7 Install the new filter, making sure it is
facing the proper direction.

8 Install the fuel lines, pressing them on
the filter until an audible click is heard. Pull
back on the fuel line to verify that the connec-
tion Is secure.

37.6a When removing the spark plug
wires, pull only on the boot and twist it
back-and-forth

37.5a 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

37 Spark plug replacement (every
30,000 miles or 24 months)

Refer to illustrations 37.2, 37.5a, 37.5b,

37.6a, 37.6b, 37.6c, 37.8 and 37.10

1 Open the hood and label each spark plug
wire to ensure proper installation (this Step
does not apply to 1999 and later models).

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't
absolutely necessary. A torgque wrench
should be used to tighten the new plugs.

3  The best approach when replacing the
spark plugs is to purchase the new ones in
advance, adjust them to the proper gap and
replace them one at a time. When buying the
new spark plugs, be sure to obtain the cor-
rect plug type for your particular engine. This
information can be found on the Emission
Control Information label located under the
hood, in the factory owner's manual and the
Specifications at the front af this Chapter. If
differences exist between the plug specified
on the emissions label and in the owner's
manual, assume that-the emissions label is
correct.

4  Allow the engine to cool 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 or in this
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37.6b On 1999 and later six-cylinder engines, remove the coil
mounting bolts and the coil-pack, which mounts
directly over the spark plugs

F B T

Chapter's Specifications. The wire should
just slide between the electrodes with a slight
amount of drag. If the gap is incorrect, use
the adjuster on the gauge body to bend the
curved side electrode slightly until the proper
gap is obtained (see illustration). If the side
electrode is not exactly over the center elec-
trode, bend it with the adjuster until it is.
Check for cracks in the porcelain insulator (if
any are found, the plug should not be used).
6  With the engine cool, remove the spark
plug wire from one spark plug (1998 and ear-
lier models only). Pull only on the boot at the
end of the wire - do not pull on the wire (see
illustration). A plug wire removal tool should
be used if available. On 1999 and later mod-
els, remove the coil pack (six-cylinder
engines) or the individual coils (4.7L V8
engine) (see illustrations).

7 If compressed air is available, use it to
blow any dirt or foreign material away from
the spark plug hole. The idea here is to elimi-
nate the possibility of debris falling into the
cylinder as the spark plug is removed.

8 Place the spark plug socket over the
plug and remove it from the engine by turning

37.8 Use a socket and extension to
unscrew the spark plugs

it in a counterclockwise direction (see illus-
tration).

9 Compare the spark plug with the chart
on the inside back cover of this manual 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's a good idea to
slip a short length of rubber hose over the
end of the plug to use as a tool to thread it
into place (see illustration). The hose will
grip the plug well enough to turn it, but will
start to slip if the plug begins to cross-thread
in the hole - this will prevent damaged
threads and the accompanying repair costs.
11 Before pushing the spark plug wire onto
the end of the plug, inspect it following the
procedures outlined in Section 38.

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.

37.10 A length of snug-fitting 3/8-inch ID
rubber hose will save time and prevent
damaged threads when installing the
spark plugs

37.6c On 4.7L V8 engines, remove the mounting nut(s) (arrow)
and the individual coil(s) over each spark plug

L h

38 Spark plug wires, distributor cap
and rotor check and replacement
(1993 through 1998 models)
(every 30,000 miles or 24 months)

Refer to illustrations 38.10 and 38.13

1  The spark plug wires should be checked
at the recommended intervals and whenever
new spark plugs are installed in the engine.

2  The wires should be inspected one at a
time to prevent mixing up the order, which is
essential for proper engine operation.

3  Disconnect the plug wire from one spark
plug. To do this, grab the rubber boot, twist
slightly and pull the wire free. Do not pull on
the wire itself, only on the rubber boot.

4 Check inside the boot for corrosion,
which will look like a white crusty powder.
Push the wire and boot back onto the end of
the spark plug. It should be a tight fit on the
plug. If it isn't, remove the wire and use a pair
of pliers to carefully crimp the metal connec-
tor inside the boot until it fits securely on the
end of the spark plug.

5  Using a clean rag, wipe the entire length
of the wire to remove any built-up dirt and
grease. Once the wire is clean, check for
holes, burned areas, cracks and other dam-
age. Don’t bend the wire excessively or the
conductor inside might break.

6  Disconnect the wire from the distributor
cap. Pull the wire straight out of the cap. Pull
only on the rubber boot during removal.
Check for corrosion and a tight fit in the same
manner as the spark plug end. Reattach the
wire to the distributor cap.

7  Check the remaining spark plug wires
one at a time, making sure they are securely
fastened at the distributor and the spark plug
when the check is complete.

8 If new spark plug wires are required,
purchase a new set for your specific engine
model. Wire sets are available pre-cut, with
the rubber boots already installed. Remove
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INSUFFICIENT
SPRING
TENSION

EVIDENCE OF
ROTOR PHYSICAL CONTACT
P WITH cap

CORRODED

38.10 The ignition rotor should be

checked for wear and corrosion as

indicated here (if in doubt about its
condition, buy a new one)

and replace the wires one at a time to avoid
mix-ups in the firing order. The wire routing is
extremely important, so be sure to note
exactly how each wire Is situated before
removing it.

9 Remove the distributor screws. On V8
engines, it will be necessary to disconnect
the EGR valve transducer vacuum lines and
electrical connectors for access. Pull up on
the cap, with the wires attached, to separate
it from the distributor, then position it to one
side,

10 The rotor is now visible on the end of the
distributor shaft. Check it carefully for cracks
and carbon tracks. Make sure the center ter-
minal spring tension is adequate and look for
corrosion and wear on the rotor tip (see illus-

BROKEN TOWER

CRACK CARBON TRACK

CARBON TRACK  WORN OR DAMAGED

CHARRED OR ERODED TERMINALS

ROTOR BUTTON

38.13 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)

tration). If in doubt about its condition,
replace it with a new one.

11 If replacement is required, detach the
rotor from the shaft and install a new one.
The rotor is a press fit on the shaft and can
be pried or pulled off.

12 The rotor is indexed to the shaft so it
can only be installed one way. It has an inter-
nal key that must line up with a slot in the end
of the shaft (or vice versa).

13 Check the distributor cap for carbon
tracks, cracks and other damage. Closely
examine the terminals on the inside of the
cap for excessive corrosion and damage
(see illustration). Slight deposits are normal.

Again, if in doubt about the condition of the
cap, replace it with a new one. Be sure to
apply a small dab of silicone dielectric grease
to each terminal before installing the cap.
Also, make sure the carbon brush (center ter-
minal) is correctly installed in the cap - a wide
gap between the brush and rotor will result in
rotor burn-through and/or damage to the dis-
tributor cap.

14 To replace the cap, simply separate it
from the distributor and transfer the spark
plug wires, one at a time, to the new cap. Be
very careful not to mix up the wires!

15 Reattach the cap to the distributor, then
install the screws to hold it in place.
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2A-1
- - - -
Inline six-cylinder engine
Contents
Section Section
Air filter and CCV filter replacement ...........ccccceevereeenvenns See Chapter 1 General Information............ceviuimvisissesmnsssssremsrsessmssssmmmsnsrseterssmsrenas 1
Camshaft, bearings and lifters - removal, inspection 7
and installation,....uiiasinsnsaminmmanai o ik Oil pan - removal and installation............ccceeeieeerrersrenssseesessnens 12
CHECK ENGINE light .... See Chapter 6 Oil pump - removal, inspection and installation............c.cccceoeeve... 13
Compression check.. See Chapter 2D Rear main oil seal - replacement......... 15
Crankshaft front oil seal replacernant ..... 9 Repair operations possible with the engine in the vehicle“.‘..‘..‘..‘ 2
Cylinder head - removal and installation...........c.vecveeveeversessssessnenns 8 Rocker arms and pushrods - removal, inspection and
Drivebelt check, adjustment and replacement.... See Chapter 1 ostallation: o e e e T 5
Engine mounts - check and repiacament ............................ 16 Timing cover, chain and sprockets - inspection, removal
Engine oil and filter change ... .. See Chapter 1 and Inatallstlon. ..o uinnninniinmann e i

Engine oil level check .. . ..... See Chapter 1
Engine overhaul - general |niurmat|on «uee. S@€ Chapter 2D
Engine - removal and installation... . ... See Chapter 2D
Flywheel/driveplate - removal and mstaliauun.............. e 14

Top Dead Center (TDC) for number one piston - Iocatlng

Valve cover - removal and installation .. i
Valve springs, retainers and seals - raplacemant
Water pump - removal and installation ............ccccecervienee

Specifications

General

Displacement...
Cylinder numbars (from to rear]
Flring order «..amliimnan:

Camshaft

Lobe lift
1999 and earlier
Intake Bnd BRBALISL. ... ovvissesnssisimssisiapidiaieiiismstaisiais
2000

Intake ...............

Exhaust .
ERTDIBY osconiusnsinmssssvmssssssssismnmamssrivassmmmmsstivesssmisssistindaiivis odv Maanidata s
Journal diameter

No. 1....
No. 2....
No. 3...
No. 4.. A T [ —
Journal- to beenng (ml) clearanca ............................................................

Oil pump
Gear-to cover clearance
GearA0-DOdY CleBRaNCE s s i G R S e e

242 cu. in (4.0 liters)

1-2-3-4-5-6
® @00
0.2530 inch i
0.2545 inch Q
0.2590 inch
N/A

i th butor rotation -
2.029 to 2.030 inches on m:;mmgwmm ;nd "
2.019 to 2.020 inches earlier models only
2.009 to 2.010 inches

1.999 to 2.000 inches
0.001 to 0.003 inch

0.002 to 0.006 inch
0.002 to 0.004 inch
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2A-2 (ﬂi pter 2*PartA - Infine six-cylinder engine
Torque specifications Ft-Ibs (unless otherwise indicated)
Camshatft sprocket bolt
1898 and @arlier.........ccuuiirmresrmssrssisrnsississsssasssrsssesasansns - 80
1999 and 1ater ......ccceieeiininisinin i 50
Crankshaft pulley-to-vibration damper bolts...........cccciniiinriiniiiiinnns 20
Cylinder head bolts
S0 Aisidncsmitinmiaaiamini 22
1 S RS N At SN SRR N 45
Step C
BRI TE sausensonassssanenismonsiossnssssp ninasscionesr shanaycsnsivnss fons S dermanpancunyass 100
All other bolts........... - 110
Flywheel/driveplate bolts 106
Intake and exhaust manifold retaining bolts and nuts
No. 6 and 7 exhaust manifold BOIS .........coeeirmiieicciiiiiiie 17
All other BORS/NULS ...t aenne 24
Oil pan mounting bolts
1998 and earlier
120 in-lbs
156 in-lbs
84 in-lbs
132 in-lbs
Qil pump mounting bolt
Short.. e R R SRR S S S 120 in-lbs
LNl e rra e it s Bt s AR 2 BRSSP 204 in-lbs
Rear main bearing cap bolts..........cccccvvninniicncinenns 80
Rocker arm BoHS ... vesassresaessesees 21
Valve cover mounting bolts
T3 s pesemannn SRR, 75 in-lbs
1084 and 1886r ..o mman s s ian i s T R e 85 in-lbs
Tensioner bracket-10-block BOMS ..ot 14
Timing chain cover-to-block
TIB=P0 .50 X insessshonsasiassurprins sosasssnsnbssissrssassasamansmdsbsasssnsss s ssssse sEubibnghsi 60 in-lbs
BB i e A s s e S R T T e s 192 in-lbs
Vibration damper center bolt (lubricated) ...........comammamineemmn. 80

1 General information

This Part of Chapter 2 is devoted to in-
vehicle repair procedures for the 4.0L inline
six-cylinder engine. All information concern-
ing engine removal and installation and
engine block and cylinder head overhaul can
be found in Part D of this Chapter.

The following repair procedures are
based on the assumption that the engine is
installed in the vehicle. If the engine has been
removed from the vehicle and mounted on a
stand, many of the steps outlined in this Part
of Chapter 2 will not apply.

The Specifications included in this Part of
Chapter 2 apply only to the procedures con-
tained in this Part. Part D of Chapter 2 con-
tains 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 pres-

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

Remove the hood, if necessary, 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
intake and exhaust manifold gaskets, timing
cover gasket, oil pan gasket, crankshaft oil
seals and cylinder head gaskets are all
accessible with the engine in place.

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

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 camshaft and timing
chain and sprockets is also possible with the
engine in the vehicle.

In extreme cases caused by a lack of
necessary equipment, repair or replacement
of piston rings, pistons, connecting rods and

rod bearings is possible with the engine in the
vehicle. However, this 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 3.6

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

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

3  In order to bring any piston to TDC, the
crankshaft must be turned using one of the
methods outlined below. When looking at the
front end of the engine, normal crankshaft


http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html

Chapter 2 Part A Inline six-cylinder engine

3.6 Align the notch (arrow) on the vibration damper with the “0”
on the timing chain cover

rotation is clockwise. Warning: Before begin-
ning this procedure, be sure to place the
transmission in Neutral, set the parking brake
and remove the ignition key.

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

b) A remote starter switch, which may save
some time, can also be used. Attach the
switch leads to the S (switch) and B (bat-
tery) terminals on the starter motor.
Once the piston is close to TDC, use a
socket and breaker bar as described in
the previous paragraph.

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

4  Disable the ignition system by discon-
necting the primary electrical connectors at

4.3 Disconnect the accelerator, kickdown and cruise cables from
the throttle body, remove them from the valve cover
clips (arrow) and lay them aside

the ignition coil (see Chapter 5).

5 Remove the spark plugs (see Chapter 1)
and install a compression gauge in the num-
ber one cylinder. Turn the crankshaft clock-
wise with a socket and breaker bar as
described above.

6  When the piston approaches TDC, com-
pression will be noted on the compression
gauge. Continue turning the crankshaft until
the notch in the crankshaft damper is aligned
with the O or TDC mark on the front cover (see
illustration). At this point number one cylinder
is at TDC on the compression stroke. If the
marks are aligned but there was no compres-
sion, the piston was on the exhaust stroke.
Continue rotating the crankshaft 360-degrees
(1-turn). Note: If a compression gauge is not
available, you can simply place your finger over
the spark plug hole and feel for compression
as the engine is rotated. Once compression at
the No.1 spark plug hole is noted the remain-
der of the Step is the same.

9  After the number one piston has been
positioned at TDC on the compression stroke,
TDC for any of the remaining cylinders can be

Vi M

4.1 Location of the crankcase ventilation hoses (arrows)

=

located by turning the crankshaft 120 degrees
and following the firing order (refer to the
Specifications). Rotating the engine 120
degrees past TDC #1 will position the engine
at TDC compression for cylinder #5.

4 Valve cover - removal and
installation

Refer to illustrations 4.1, 4.3 and 4.4

1 Remove the crankcase ventilation tube
and hose from the valve cover (see illustra-
tion).

2  Remove the wire loom clips, noting the
locations of their studs for reinstallation.

3 Remove the accelerator cable, kick-
down cable and cruise-control cable from the
snap-in clips on top of the valve cover (see
illustration), disconnect them at the throttle
body and lay them aside.

4  Remove the valve cover retaining bolts
and lift the cover off. If the cover is stuck, tap
on it gently with a soft-face mallet (see illus-
tration). Do not pry on the gasket flange.

L
W

Wyl
T

4.4 Use a soft-face mallet to break the cover loose -
DO NOT pry between the cover and head
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5.2 Alternating between the intake and
exhaust rocker arms, loosening
each bolt 1/4-turn at a time

5 Clean the sealing surfaces, removing
any traces of oil with lacquer thinner or ace-
tone and a clean rag. Note: These covers
have a reusable, moulded rubber gasket that
is attached to the cover.

6  Small cracks in the pre-cured gasket are
allowable and can be repaired by applying
RTV sealer to the cracked area before the
cover is installed.

7  Install the cover and bolts. Tighten the
bolts to the torque listed in this Chapter's
Specifications.

8 Reinstall the crankcase breather hoses
and cruise control servo, if equipped.

9  Run the engine and check for oil leaks.

5 Rocker arms and pushrods -
removal, inspection and
installation

Refer to illustrations 5.2, 5.3 and 5.4

Removal

1 Remove the valve cover (see Section 4).
2 Beginning at the front of the cylinder
head, loosen and remove the rocker arm
mounting bolts in pairs (see illustration).

3 Remove the rocker arms, bridges and
fulcrums (see illustration) and store them
with their respective mounting bolts. Store
each set of rocker arm components sepa-
rately in a marked plastic bag to ensure they
are reinstalled in their original locations. The
bridges may be reinstalled in any location.

4  Remove the pushrods and store them
separately to make sure they don't get mixed
up during installation (see illustration).

Inspection

5 Inspect each rocker arm for wear,
cracks and other damage, especially where
the pushrods and valve stems contact the
rocker arm faces. Inspect the fulcrum seat in
each rocker arm and the fulcrum faces. Look
for galling, stress cracks and unusual wear
patterns. If the rocker arms are worn or dam-
aged, replace them with new ones and install

5.3 Rocker arm components

A Bolt
B  Bridge

C  Fulcrum
D  Rockerarm

new fulcrums as well.

6 Make sure the oil hole at the pushrod
end of each rocker arm is open.

7  Inspect the pushrods for cracks and
excessive wear at the ends. Roll each
pushrod across a piece of plate (flat) glass to
see if it's bent (if it wobbles, it's bent).

Installation

8  Lubricate the lower end of each pushrod
with clean engine oil or engine assembly lube
and install it in its original location. Make sure
each pushrod seats completely in the lifter
socket.

9 Bring the number one piston to top
dead center on the compression stroke (Sec-
tion 3).

10 Apply clean engine oil or engine assem-
bly lube to the ends of the valve stems and
the upper ends of the pushrods before plac-
ing the rocker arms in position.

11 Apply clean engine oil or engine assem-
bly lube to the fulcrums to prevent damage to
the mating surfaces before engine oil pres-
sure builds up. Install the rocker arms, ful-
crums, bridges and bolts in their original
locations. Tighten the bolts to the torque
listed in this Chapter's Specifications.

12 Install the valve cover (see Section 4).
13 Start the engine, listen for unusual valve
train noises and check for oil leaks at the
valve cover joint.

6 Valve springs, retainers and seals
- replacement

Refer to illustrations 6.4, 6.8, 6.10 and 6.17
Note: Broken valve springs and defective
valve stem seals can be replaced without
removing the cylinder heads. Two special
tools and a compressed air source are nor-
mally required to perform this operation, so
read through this Section carefully and rent or
buy the tools before beginning the job. If
compressed air isn't available, a length of
nylon rope can be used to keep the valves
from falling into the cylinder during this pro-
cedure.

5.4 Store the pushrods in a box like
this to ensure reinstallation
in the same location

1 Remove the valve cover from the cylin-
der head (see Section 4).

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

3  Turn the crankshaft until the piston in
the affected cylinder is at Top Dead Center
on the compression stroke (see Section 3). If
you're replacing all of the valve stem seals,
begin with cylinder number one and work on
the valves for one cylinder at a time. Move
from cylinder-to-cylinder following the firing
order sequence (see this Chapter's Specifi-
cations).

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

5 Remove the rocker arms, bridges and
fulerums for the cylinder with the defective
parts and pull out the pushrods. If all of the
valve stem seals are being replaced, all of the
rocker arms, bridges, fulcrums and pushrods
should be removed (see Section 5).

6 Apply compressed air to the cylinder.
Warning: The piston may be forced down by
compressed air, causing the crankshaft to
turn suddenly. If the wrench used when posi-
tioning the number one pjston at TDC is still
attached to the bolt in the Crankshaft nose, it
could cause damage or injury when the
crankshaft moves.

7  If you don't have access to compressed
air, an alternative method can be used. Posi-
tion the piston at a point approximately 45-
degrees before TDC on the compression
stroke, then feed a long piece of nylon rope
through the spark plug hole until it fills the
combustion chamber. Be sure to leave the
end of the rope hanging out of the engine so
it can be removed easily. Use a large ratchet
and socket to rotate the crankshaft in the
normal direction of rotation until slight resis-
tance is felt.
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6.4 This is what the air-hose adapter that threads into
the spark plug hole looks like - they're commonly
available in auto parts stores

8  Stuff shop rags into the cylinder-head
holes near the valves to prevent parts and
tools from falling into the engine, then use a
valve spring compressor to compress the
spring. Remove the keepers with small nee-
dle-nose pliers or a magnet (see illustration).
Note: A couple of different types of tools are
available for compressing the valve springs
with the head in place. One type, shown here,
grips the lower spring coils and presses on
the retainer as the knob is turned, while the
other type utilizes the rocker arm bolt for
leverage. Both types work very well, although
the lever type is usually less expensive.

9  The valves should be held in place by
the air pressure. If the valve faces or seats
are in poor condition, leaks may prevent air
pressure from retaining the valves - if that's
the case, the head will have to be removed
for repair.

6.10 Valves, springs, seals and
related components

10 Remove the spring retainer or rotator,
sleeve (used on some intake valves) and
valve spring assembly, then remove the valve
guide seal (see illustration).

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

12 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.

13 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.

14 Reapply air pressure to the cylinder to
retain the valve in the closed position, then
remove the tape or rubber band from the
valve stem. If a rope was used instead of air
pressure, rotate the crankshaft in the normal
direction of rotation until slight resistance is
felt.

15 Lubricate the valve stem with engine oil
and the valve stem tip with engine assembly

6.17 Apply a small dab of grease to the
keepers before installation - it will hold
them in place on the valve stem as
the spring is released

6.8 Once the spring is compressed, the keepers can be removed
with a small magnet or needle-nose pliers (a magnet
is preferred to prevent dropping the keepers)

lube, then install a new guide seal, lightly
pushing the seal over the valve stem until it
seats on the valve guide boss. Caution:
Install seals carefully to prevent damage from
the sharp edges of the valve keeper grooves.
16 Install the spring in position over the
valve.

17 Install the valve spring retainer or rota-
tor. Compress the valve spring and carefully
position the keepers in the groove. Apply a
small dab of grease to the inside of each
keeper to hold it in place (see illustration).
18 Remove the pressure from the spring
tool and make sure the keepers are seated.
19 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.

20 Install the pushrods, rocker arms, pivots
and bridges (see Section 5).

21 Install the spark plugs and connect the
spark plug wires (see Chapter 1).

22 Install the valve cover (see Section 4).
23 Start and run the engine, then check for
oil leaks and unusual sounds coming from
the valve cover area.

7 Intake/exhaust manifolds -
removal and installation

Refer to illustrations 7.4, 7.5, 7.10 and 7.18
Warning: Allow the engine to cool completely
before following this procedure.

Note: Since the intake and exhaust manifolds
share a common gasket, they must be
removed and replaced at the same time. All
studs and bolts should be soaked with pene-
trating oil before beginning manifold removal.

Removal

1 Disconnect the cable from the negative
battery terminal.

2  Apply penetrating oil to the threads of
the exhaust manifold attaching studs and the
exhaust pipe-to-manifold attaching bolts.

3 Remove the air cleaner assembly (see
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7.4 Disconnect the accelerator,
transmission and cruise control cables
(arrows) from the throttle body

Chapter 4).

4  Detach the accelerator cable, transmis-
sion control cable (automatic transmission-
equipped models), and cruise-control cables
(if equipped) from the throttle body (see illus-
tration).

5 Label and then disconnect all vacuum
and electrical connectors on the intake mani-
fold (see illustration).

6  Relieve the fuel pressure and then dis-
connect the fuel supply and return lines from
the fuel rail assembly (see Chapter 4). Cap
the open ends.

7 Loosen the serpentine drivebelt (see
Chapter 1).

8 Remove the power steering pump and
bracket from the intake manifold and set it
aside without disconnecting the hoses. Be
sure to leave the pump in an upright position
so fiuid won't spill.

9 Remove the fuel rail and injectors (see
Chapter 4).

10 Remove the intake manifold bolts/nuts
(see illustration).

11 Pull the manifold away from the engine

slightly to disengage it from the locating dow-

7.5 Label the connections before
detaching them

els in the cylinder head, then lift the manifold
out of the engine compartment.

12 Remove the bolts and nuts that secure
the exhaust manifold to the exhaust pipe and
detach the pipe from the manifold. Discard
the exhaust manifold seal ring.

13 Remove the exhaust manifold.

Installation

14 Thoroughly clean the gasket mating sur-
faces, removing all traces of old gasket mate-
rial.

15 If the manifold is being replaced, make
sure all the fittings, etc. are transferred to the
replacement manifold.

16 Position a new gasket on the cylinder
head, using the locating dowels to hold it in
place. Install the exhaust manifold and hand
tighten the nuts.

17 Position the intake manifold loosely on
the cylinder head.

18 Install the manifold retaining bolts and
tighten all fasteners in sequence (see illus-
tration) to the torque listed in this Chapter's
Specifications. Note that the end bolts
require a different torque.

19 Reinstall the remaining parts in the

reverse order of removal, using a new
exhaust manifold seal ring at the exhaust
pipe connection. Caution: Before connecting
the fuel lines to the fuel rail, replace the
O-rings in the quick-connect fuel line cou-
plings (see Chapter 4).

20 Run the engine and check for fuel, vac-
uum and exhaust leaks.

8 Cylinder head - removal and
installation

Refer to illustrations 8.11, 8.19 and 8.22

Caution: Allow the engine to cool completely
before following this procedure.

Removal

1  Disconnect the cable from the negative
battery terminal.

2 Drain the coolant from the radiator and
the engine block (see Chapter 1).

3 Remove the air cleaner assembly (see
Chapter 4).

4  Detach the fuel pipe and vacuum-
advance hose.

5 Remove the valve cover (see Section 4).
6 Remove the rocker arms and pushrods
(see Section 5).

7 Unbolt the power-steering pump
bracket (if equipped) and set the pump aside
without disconnecting the hoses. Leave the
pump upright so fluid doesn’t spill.

8 Remove the intake and exhaust mani-
folds (see Sections 7 and 8).

9 Remove the bracket on the cylinder
head that supports the idler pulley for the air-
conditioning compressor drivebelt (if
equipped).

10 Loosen the alternator drivebelt and
remove the alternator bracket/cylinder head
mounting bolt.

11 Disconnect the wiring harness and
unbolt the air-conditioning compressor (if
equipped) without disconnecting the refriger-
ant hoses. Set the compressor aside and

7.10 Four of the intake manifold mounting fasteners (arrows) can

be accessed from the top - you must reach below the manifold to

remove the remaining four

CYLINDER HEAD DOWEL

3 : )
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7.18 Intake/exhaust manifold bolt/nut tightening sequence
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remove the upper two bolts from the bracket
(see illustration).

12 On 1998 and earlier models, label the
spark plug wires and remove the distributor
cap with the wires attached, then remove the
ignition coil and bracket assembly. On 1999
and later models, disconnect the electrical
connector from the coil rail and remove the
coil rail from the engine (see Chapter 5).

13 Remove the spark plugs as described in
Chapter 1.

14 Disconnect the wire from the coolant
temperature sensor, which is at the front of
the engine in the thermostat housing (see
Chapter 3). Also disconnect the battery
ground cable from the right side of the engine
compartment.

15 Unclip the heater hoses along the pas-
senger side of the valve cover, undo the hose
clamps at the front and lay the hoses out of
the way.

16 Remove the cylinder head bolts and lift
the head off the engine. If the head sticks to
the engine, insert a prybar into an exhaust
port and pry gently to break the seal. Note:
Bolt number 14 (see illustration 8.22) cannot
be removed completely until the head is
moved forward. Pull the bolt up as far as you
can and hold it up by applying masking tape
around it, then pull the head forward and
remove the bolt.

Installation

17 Thoroughly clean the gasket mating sur-
faces, removing all traces of old gasket mate-
rial. Stuff shop towels into each cylinder so
material doesn’t fall in.

18 Inspect the head for cracks and
warpage. See Chapter 2, Part D, for cylinder
head servicing information. Use a straight-
edge against the head and the block to check
for warpage. If a feeler gauge of greater than
.008-in. fits under the straightedge (when
measuring the whole length of head or block)
the head or block must be resurfaced. If you
are replacing the cylinder head, be sure to
transfer all fittings, etc. to the new head.

8.11 Set the compressor aside with the refrigerant lines still
attached - then remove the upper bracket bolts (arrows)

19 Position the new head gasket on the
engine block with the word TOP facing up
(see illustration). Do not use any sealing
compound on the gasket.

20 Apply masking tape to bolt number 14
as during removal, and install it in the head.
Install the cylinder head on the engine block,
and remove the tape from the bolt.

21 Coat the threads of bolt number 11 (see
illustration 8.22) with Loctite 592 sealant (or
equivalent) and install the head bolts hand
tight. Note: The head bolts can be reused
only once (original use plus one reuse). Clean
each bolt head and mark it with a dab of
paint. If the bolts in your engine are already
marked with paint, replace them with new
ones.

22 Tighten the cylinder head bolts in
sequence (see illustration), according to the
following procedure:

Step A - tighten all bolts (1 through 14)
in sequence to the specified torque for
Step A.

Step B - tighten all bolts in sequence to
the specified torque for Step B.

Step C - tighten all bolts to the specified
torque for Step C. Caution: In Step C, bolt
no. 11 is tightened to a lower torque than the

rest of the bolts. Do not overtighten it.
Tighten bolt no. 11 to the specified torque for
Step C.

23 Reinstall the remaining components in
the reverse order of removal.

24 Add coolant and run the engine, check-
ing for proper operation and coolant and oil
leaks.

9 Crankshaft front oil seal -
replacement

Refer to illustrations 9.6, 9.7, 9.9 and 9.10

1 Disconnect the cable from the negative
battery terminal.

2  Raise the front of the vehicle and sup-
port it securely on jackstands.

3  Remove the shield mounted below the
front of the engine.

4  Remove the drivebelts (see Chapter 1).
5 Remove the radiator and cooling fan(s)
as described in Chapter 3.

6 Remove the vibration damper retaining
bolt and washer. Note: To prevent the
crankshaft from rotating, place two 5/16 x 1-
1/2 inch long bolts into the damper holes and
hold a prybar between them (see illustra-

8.22 Cylinder head bolt tightening sequence - be sure to coat the threads
of bolt no. 11 (arrow) with Loctite 592 sealant (or equivalent)
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9.6 Install two bolts in the damper and

use them to keep the crankshaft
from rotating

tion). Rotate the crankshaft until the bar con-
tacts the frame.

7  Using a vibration damper removal tool
{see illustration), pull the damper off the
crankshaft.

8 Clean and inspect the area on the center
hub of the damper where the front oil seal con-
tacts it. Minor imperfections can be cleaned
up with emery cloth. If there is a groove worn
in the hub, replace the vibration damper or
have a machine shop install a special sleeve
on the hub to restore the contact surface.

9  Carefully pry the oll seal out of the tim-
ing chain cover with a seal removal tool or
screwdriver (see illustration). Don't scratch
the cover bore or damage the crankshaft in
the process (if the crankshaft is damaged the
new seal will end up leaking).

10 Clean the bore in the cover 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 out-
side diameter of the seal, carefully drive the
new seal into place with a hammer (see illus-
tration). If a socket isn't available, a short
section of large-diameter pipe will work.
Check the seal after installation to be sure
that the spring didn’t pop out of place.

11 Apply clean engine oil to the seal con-
tact surface of the damper hub.

9.10 Gently drive the new seal into place
with a hammer and large socket

9.7 Use a vibration damper removal tool
such as this one - do not use a gear puller
with jaws; it will damage the damper

12 Align the key slot of the vibration
damper hub with the crankshaft key and tap
the damper onto the crankshaft with a soft-
face mallet. '

13 Install the vibration damper bolt and
tighten it to the torque listed in this Chapter's
Specifications.

14 Reinstall the remaining parts in the
reverse order of removal.

15 Run the engine and check for leaks.

10 Timing cover, chain and
sprockets - inspection, removal
and installation

Cover removal

1  Disconnect the cable from the negative
battery terminal.

2 Remove the fan, fan shroud and water
pump pulley (see Chapter 3).

3 Remove the crankshaft vibration
damper (see Section 9).

4 Remove the air conditioning compressor
and alternator and set them aside without dis-
connecting the wiring or hoses. Remove any

9.9 Pry the old seal out with a seal
removal tool (shown here)
or a screwdriver

brackets connected to the timing chain cover.
5 Remove the oil pan-to-timing chain
cover bolts and timing chain cover-to-engine
block bolts.

6  Separate the timing chain cover from
the engine. If necessary, tap on it gently with
a soft-face mallet to break the seal. Tem-
porarily stuff a rag into the oil pan opening to
prevent entry of debris.

7  Clean the mating surfaces of the timing
chain cover and engine block, removing all
traces of oil and old gasket material.

Timing chain inspection

Refer to illustration 10.8

8 Slip the oil slinger off the crankshaft
(see illustration) and reinstall the vibration
damper bolt. Using this bolt, rotate the
crankshaft clockwise just enough to take up
the slack on one side of the chain.

9  Establish a reference point on the block.
Move the slack side of the chain from side-
to-side with your fingers and measure the
movement. The difference between the two
measurements is the deflection. If the deflec-
tion exceeds 1/2-inch, replace the timing
chain and sprockets.

—a,

10.8 Slip the oil slinger off the crankshaft,
noting that the cupped side faces away
from the engine, and reinstall the
vibration damper bolt

10.10 With the number one piston at Top

Dead Center, the timing chain sprocket

index dots (arrows) are directly opposite
each other
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10.11 Remove the thrust pin and spring
(arrow), then remove the bolt in the center
of the camshaft sprocket - put a large
screwdriver through one of the holes in
the sprocket to keep it from turning while
loosening the bolt

Timing chain removal

Refer to illustrations 10.10, 10.11 and 10.12
10 Align the sprocket timing marks (see
illustration).

11 Remove the camshaft thrust pin and
spring and the sprocket-retaining bolt and
washer (see illustration).

12 Pull the crankshaft sprocket, camshaft
sprocket and timing chain off as an assembly
(see illustration). Caution: Do not turn the
crankshaft or camshaft while the timing chain
is removed.

Installation

Refer to illustrations 10.13a, 10.13b, 10.16
and 10.22

13 Be sure the crankshaft key is still point-
ing up. Note the locations of the locating
dowel on the camshaft and the correspond-
ing hole in the cam sprocket (see illustra-
tions).

14 Pre-assemble the

timing chain,

crankshaft sprocket and camshaft sprocket

10.13b ... for the camshaft locating
dowel (arrow) - be sure they are
aligned properly during installation

10.12 Remove and install the chain and
sprockets as an assembly

with the timing marks aligned and facing out.
Slip the assembly onto the engine in such a
way that a line drawn through the timing
marks will also pass through the centers of
the sprockets.

15 Install the camshaft sprocket bolt and
tighten it to the torque listed in this Chapter's
Specifications. Reinstall the thrust pin and
spring.

16 To verify the correct installation of the
timing chain, turn the crankshaft clockwise
until the camshaft sprocket timing mark is at
the one o'clock position. This positions the
crankshaft sprocket timing mark where the
adjacent tooth meshes with the chain at the
three o’'clock position. There must be 15
chain pins between the sprocket timing
marks (see illustration).

17 Install the crankshaft oil slinger on the
crankshaft with the cupped side facing out.
18 Check for tears and deformation of the
one-piece oil pan gasket.

19  If the oil pan gasket is damaged, it must
be replaced before installing the timing chain
cover. It is suggested that the oil pan gasket

CAMSHAFT
SPROCKI

CRANKSHAFT
SPROCKET

10.16 To verify correct installation, turn
the crankshaft clockwise until the timing
marks are positioned as shown and count
the pins between the marks

10.13a Note that the engine side of the
camshaft sprocket has a hole (arrow) . . .

always be replaced to ensure a leak free seal
at the timing cover to oil pan joint (see Sec-
tion 12).

20 Apply a thin layer of RTV sealant to both
sides of the new cover gasket and the cor-
ners of the pan and block, then position the
new cover gasket on the engine. The sealant
will hold it in place. Note: If the oil pan has
been removed for replacement of the pan
gasket, install the front cover before the oil
pan and it's gaskets are installed.

21 Position the timing chain cover on the
engine block.

22 Use the vibration damper to center the
timing chain cover (see illustration). Leave
the old oil seal in place, as it may be dam-
aged during installation.

23 Install the timing chain cover-to-block
and oil pan-to-cover bolts and tighten them
to the torque listed in this Chapter's Specifi-
cations.

24 Replace the crankshaft front oil seal (see
Section 9).

25 With the key inserted in the crankshaft,
install the vibration damper as described in
Section 9.

26 Reinstall the remaining components in
the reverse order of removal.

27 Run the engine and check for oil leaks.

10.22 Use the vibration damper to center
the timing chain cover during installation
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11.3 When checking the camshaft lobe
lift, the dial indicator plunger must be
positioned directly above the pushrod

11 Camshaft, bearings and lifters -
removal, inspection and
installation

Camshaft lobe lift check

Refer to illustration 11.3

1 In order to determine the extent of cam
lobe wear, the lobe lift should be checked
prior to camshaft removal. Remove the valve
cover (see Section 4).

2  Position the number one piston at TDC
on the compression stroke (see Section 3).
Remove the rocker arms (see Section 5).

3  Beginning with the number one cylinder,
mount a dial-indicator on the engine and
position the plunger in-line with the pushrod
and resting on the end of the pushrod (see
illustration).

4  Zero the dial indicator, then very slowly
turn the camshaft 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 next num-
ber one cylinder pushrod and repeat the
check. Be sure to record the results.

7 Repeat the check for the remaining
camshaft lobes. Since each piston must be at
TDC on the compression stroke for this pro-
cedure, work from cylinder-to-cylinder fol-
lowing the firing order sequence.

8  After the check is complete, compare
the results to this Chapter’s Specifications. If
camshaft lobe lift is less than specified, cam
lobe wear has occurred and a new camshaft
should be installed.

Camshaft removal

Refer to illustrations 11.16 and 11.18
Warning 1: These models are equipped with
airbags. The airbag Is armed and can deploy
(inflate) anytime the battery is connected. To
prevent accidental deployment (and possible

11.16 Remove the lifters with a magnetic
pick-up tool (shown here) or a special
lifter removal tool

injury), disconnect the negative battery cable
whenever working near airbag components,
including crash sensors that may be located
near the grille/front bumper area. After the
battery is disconnected, wait at least 2 min-
utes before beginning work (the system has a
back-up capacitor that must fully discharge).
For more information see Chapter 12.
Warning 2: The air conditioning system s
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant should be properly dis-
charged into an EPA-approved recovery/recy-
cling unit at a dealer service department or an
automotive air conditioning repair facility.
Always wear eye protection when disconnect-
ing air conditioning system fittings.

9 If equipped with air conditioning, have
the air conditioning system discharged at a
dealer service department or automotive air
conditioning repair facility. Disconnect the
cable from the negative battery terminal.

10 Drain the cooling system, remove the
radiator, fan and fan shroud (see Chapter 3).
11 Remove the grille (see Chapter 11).

12 On air-conditioned models, remove the
condenser (see Chapter 3).

13 On 1998 and earlier models, label and
remove the spark plug wires from the spark
plugs. On 1999 and later models, remove the
ignition coils (see Chapter 5).

14 On 1998 and earlier models, remove the
distributor (see Chapter 5). On 1999 and later
models, remove the camshaft position sen-
sor/oll pump drive (see chapter 6).

15 Remove the cylinder head (see
Section 8).

16 Remove the valve lifters (see illustra-
tion) and store them separately so they can
be reinstalled in the same bores.

17 Remove the timing chain and sprockets
(see Section 10).

18 Carefully pull the camshaft out. Tem-
porarily install a long bolt, if necessary, to use
as a handle. Support the cam so the lobes
don't nick or gouge the bearings as the cam
is withdrawn (see illustration).

CRANKSHAFT

11.18 Support the camshaft near the
block as you slowly withdraw it - it helps
to use a long bolt in the
sprocket-bolt hole as a handle

Inspection

Refer to illustration 11.20

19 After the camshaft has been removed
from the engine, cleaned with solvent and
dried, inspect the bearing journals for uneven
wear, pitting and evidence of seizure. If the
journals are damaged, the bearing inserts in
the block are probably damaged also. Both
the camshaft and bearings will have to be
replaced.

20 If the bearing journals are in good condi-
tion, measure them with a micrometer and
record the measurements (see illustration).
Measure each journal at several locations
around its circumference. If you get different
measurements at different locations, the jour-
nal is out of round.

21 Check the inside diameter of each
camshaft bearing with a telescoping gauge
and measure the gauge with a micrometer.
Subtract each cam journal diameter from the
corresponding camshaft bearing inside diam-

11.20 Use a micrometer to accurately
measure the lobes and bearing
journals of the camshaft
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12.11 Mark the locations of the studs with
paint to ensure proper reassembly

1/4” x 1 1/2" BOLT

12.13 Remove the oil pan from the rear by

sliding it outbetween the axle
and bellhousing

12.16 Four

alignment dowels
can be made from
1/4 x 1-1/2 inch bolts
to ease pan
installation

sSLoT

eter to obtain the bearing oil clearance.

22 Compare the clearance for each bearing
to the specifications. If it is excessive, for any
of the bearings, have new bearings installed
by an automotive machine shop.

23 Inspect the distributor drive gear for
wear. Replace the camshaft if the gear is
waorn.

24 |Inspect the camshaft lobes for heat dis-
coloration, score marks, chipped areas, pit-
ting and uneven wear. If the lobes are in good
condition and if the lobe lift measurements
are as specified, the camshaft can be reused.
25 Camshaft bearing replacement requires
special tools and expertise that place it out-
side the scope of the home mechanic.
Remove the engine and take the block to an
automotive machine shop to ensure the job is
done correctly. Note: If the camshaft appears
to have been rubbing hard against the timing
chain cover, first check the camshaft thrust
pin and spring and then examine the oil pres-
sure relief holes in the rear cam journal to
make sure they are open.

Installation

26 Lubricate the camshaft journals and
lobes with engine assembly lube.

27 Slide the camshaft into the engine. Sup-
port the cam near the block and be careful
not to scrape or nick the bearings.

28 The rest of the installation procedure is
the reverse of removal. Note: Camshafts and
lifters develop a wear pattern that makes
them compatible. If a new camshaft has been
installed, new lifters must be installed as well.
29 Before starting and running the engine,
change the oil and filter (see Chapter 1).

30 If a new camshaft and lifters have been
installed, the engine should be brought to

.operating temperature and run at a fast idle

for 15 to 20 minutes to "break in” the compo-
nents. Then change the oil and filter once
more.

12 0Oil pan - removal and installation

Refer to illustrations 12.11, 12.13 and 12.16

Removal

1 Disconnect the cable from the negative
battery terminal.

2  Raise the vehicle and support it securely
on jackstands.

3  Remove the shield from under the front
of the engine.

4 Drain the oil and replace the oil filter (see
Chapter 1).

5 Disconnect the exhaust pipe at the
manifold and the exhaust hanger near the

catalytic converter, allow the pipe to hang
down.

6 Remove
Chapter 5).

7 Remove the flywheel inspection cover
from the front of the transmission.

8 Disconnect the oil level sensor, if
equipped.

9 Position a jack under the vibration
damper and raise |t just enough to take ten-
sion off the engine mounts. Place a wood
block between the jack head and the engine
to protect the damper.

10 Remove the engine mount through-bolts
and raise the engine to obtain enough clear-
ance to remove the oil pan.

11 Mark the locations of the oil pan mount-
ing studs (see illustration).

12 Remove the oil pan

the starter motor (see

mounting

bolts/studs.and carefully separate the pan | ma

from the engine block. If the pan sticks to the
block, tap the side of the pan gently with a
soft-face mallet.

13 Remove the oil pan by sliding it out to
the rear (see illustration).

Installation

14 Thoroughly clean the mating surfaces,
removing all traces of oil and old gasket
material.

15 Check the oil pan flange for distortion
and warpage. Straighten the flange by plac-
ing the distorted area on a wood block and
pounding it flat with a hammer.

16 Prepare four pan alignment dowels from
1/4-inch bolts 1-1/2-inches long. Cut off the
bolt heads and slot the ends with a hacksaw
(see illustration).

17 Install the dowels in the two pan-bolt
holes in the front cover, and the rearmost pair
of 1/4-inch pan-bolt holes in the block.

18 Install the one-piece oil pan gasket to
the block and front cover, over the four align-
ment dowels.

19 With several 1/4-inch pan bolts and a
socket close at hand, position the oil pan over
the alignment dowels and against the block,
then insert and hand-tighten several bolts.

20 |Install all of the 1/4-inch bolts and
remove the dowels, replacing them with bolts.
21 Install the 5/16-inch bolts, and tighten
all bolts to the torque listed in this Chapter’s
Specifications, working from the center out in
several steps.

22 Reinstall the remaining parts in the
reverse order of removal.

23 Check that the drain plug is tight and
then add the amount of oil specified in Chap-
ter 1.

24  Run the engine and check for oil leaks.

13 Oil pump - removal, inspection
and installation

Refer to illustrations 13.2, 13.5 and 13.7

Removal
1 Remove the oil pan (see Section 12).
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STRAINER
ASSEMBLY

ATTACHING
BOLTS

13.2 Oil pump installation details

2 Remove the two oil pump attaching
bolts from the engine block (see illustration).
3 Detach the oil pump and strainer
assembly from the block.

Inspection

4  Remove the oil pump cover from the
body.

5  Position two strips of Plastigage on the
oil pump gears (see illustration), reinstall the
cover and tighten it to 70 in-lbs.

6 Remove the cover and compare the
width of the Plastigage with the scale on the
Plastigage envelope. The clearance should
be no greater than that listed in this Chapter's
Specifications.

7  Using feeler gauges, measure the gear-
to-body clearance (see illustration). The
clearance should be no greater than that
listed in this Chapter's Specifications.

Installation

8  If the pump is defective, replace it with a
new one. If there is any doubt about its con-
dition, install a new oil pump - don't reuse the
original or attempt to rebuild it.

OILPUMP
R

STRIP OF P

13.5 Place two strips of Plastigage a
shown and reinstall the cover - remove
the cover and compare the width of
the crushed Plastigage against the scale

9 Install the pump with a new gasket,
turning the shaft so the gear tang mates with
the slot on the lower end of the distributor or
oil pump drive. The oil pump should slide
easily into place. If it doesn't, pull it off and
turn the tang until it's aligned with the distrib-
utor or oil pump drive.

10 Install the pump attaching bolts. Tighten
them to the torque listed in this Chapter’s
Specifications.

11 Reinstall the oil pan (see Section 12).

12 Add oil, run the engine and check for
leaks.

14 Flywheel/driveplate - removal
and installation

14.3 Before removing the flywheel, index it to the

Refer to illustrations 14.3 and 14.4

Removal

1 Raise the vehicle and support it securely
on jackstands, then refer to Chapter 7A or 7B
and remove the transmission. If it's leaking,

FEELER GAUGE

13.7 Using a feeler gauge, check the
clearance between the oil pump
gears and the pump body

now would be a very good time to replace the
front pump seal/O-ring (automatic transmis-
sion only).

2 Remove the pressure plate and clutch
disc (see Chapter 8) (manual transmission
equipped vehicles). Now is a good time to
check/replace the clutch components and
pilot bearing.

3 Use paint or a center punch to make
alignment marks on the flywheel/driveplate
and crankshaft to ensure correct alignment
during reinstallation (see illustration).

4  Remove the bolts that secure the fly-
wheel/driveplate to the crankshaft (see illus-
tration). If the crankshaft turns, hold the fly-
wheel with a prybar or wedge a screwdriver
into the ring gear teeth.

5  Remove the flywheel/driveplate from the
crankshaft. Since the flywheel is fairly heavy,
be sure to support it while removing the last
bolt. Warning: The edges of the ring gear can
be very sharp - wear gloves or rags to protect
your hands.

crankshaft with a paint mark

14.4 Use a prybar to hold the flywheel while
loosening the flywheel bolts
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Installation
6 Clean the flywheel to remove grease
and oil. Inspect the surface for cracks, rivet
grooves, burned areas and score marks.
Light scoring can be removed with emery
cloth. Check for cracked and broken ring
gear teeth or a loose ring gear. Lay the fliy-
wheel on a flat surface and use a straight-
edge to check for warpage. If any defects are
evident, have the flywheel resurfaced at a
machine shop.
7 Clean and inspect the mating surfaces
of the flywheel/driveplate and the crankshaft.
If the crankshaft rear seal is leaking, replace it
before reinstalling the flywheel/driveplate
(see Section 15).
8  Position the flywheel/driveplate against
the crankshaft. Be sure to align the marks
made during removal. Note that some
engines have an alignment dowel or stag-
gered bolt holes to ensure correct installa-
tion. Before installing the bolts, apply thread
locking compound to the threads.
9  Wedge a screwdriver into the ring gear

"*‘

15.3a Drive one side of the upper sealin...

=
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—
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15.3b ..

teeth to keep the flywheel/driveplate from
turning (see illustration 14.4) as you tighten
the bolts to the torque listed in this Chapter's
Specifications, in several steps and in a criss-
cross pattern. Note: I/t helps to mark each
bolt head with a chalk mark as it is tightened.
When all bolts have three marks (using three
steps), the torque sequence is complete.

10 The remainder of installation is the
reverse of the removal procedure.

15 Rear main oil seal - replacement

Refer to illustrations 15.3a, 15.3b, 15.5
and 15.8
1 Remove the oil pan (see Section 12). On
1999 and later models, remove the main
bearing cap brace.
2  Remove the rear main bearing cap and
pry the old seal half out of the bearing cap
with a small screwdriver.
3 Carefully drive one side of the old upper
main seal in with a small brass punch and a

. until the other side protrudes far enough to
grasped with needle-nose pliers and pulled out

be

2A

hammer until it protrudes sufficiently from the
other side of the engine block to be gripped
with needle-nose pliers and removed (see
illustrations). Use great care to avoid dam-
aging the crankshaft.
4  Thoroughly clean the main bearing cap
and the rear of the block/crankshaft, remov-
ing all traces of oil and old sealer.
5 Coat the lip of the new upper seal with
engine oil; coat the outside surface with liquid
soap (see illustration).
6 Insert the upper seal into the groove in
the engine block with the lip facing forward.
7 Apply a 0.090 inch bead of RTV sealant
to the oil seal extension grooves on each side
of the lower bearing cap. Then coat the out-
side surface of the new lower seal with liquid
soap and press the seal into place in the cap
with the lip facing forward. Do not apply RTV
sealant or soap to the seal lip.
8 Apply a 0.125 bead of RTV sealant to
the chamfered edges of the rear main bearing
cap and to the top of the oil seal extensions
after the seal has been installed in the rear
cap (see illustration).

ENGINE OIL ON LIP

RTV SEALER ON
TOP AND BOTTOM
OF BOTH SIDES

OF SEAL EXTENSIONS

RTV SEALER ON
CHAMFERED EDGES

15.5 Rear main seal installation details

LIQUID SOAP
ON OUTSIDE

7

19
- (o.?;sn m)|-<- {

3 mm (0.125)

0

M 15.8 Apply a small amount

of RTV sealant to the rear
main cap as shown before
installing it on the engine

RTV SEALER ON RTV SEALER
CHAMFERED (OR EQUIVALENT) Ws
EDGES REAR MAIN
BEARING CAP
— BN\ HH
A\ O
\ OIL SEAL
+— EXTENSION GROOVE
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9  Apply a film of engine oil to the seal lip
and install the cap. Tighten the bolts to the
torque listed in this Chapter's Specifications.
Caution: Do not apply an excessive amount
of sealant to the cylinder block mating sur-
faces of the rear main bearing cap. Doing this
will alter the bearing-to-journal clearance.

10 Reinstall the remaining components in
the reverse order of removal.

11 Add the amount of oil specified in Chap-
ter 1, run the engine and check for oil leaks.

16 Engine mounts - check and
replacement

Refer to illustration 16.9

1 Engine mounts seldom require atten-
tion, but broken or deteriorated mounts
should be replaced immediately or the added
strain placed on the driveline components
may cause damage or wear.

Check

2  During the check, the engine must be
raised slightly to remove the weight from the
mounts.

3  Raise the vehicle and support it securely
on jackstands, then position a jack under the
engine oil pan. Place a large wood block
between the jack head and the oil pan, then
carefully raise the engine just enough to take
the weight off the mounts. Warning: DO NOT
place any part of your body under the engine
when it's supported only by a jack!

4  Check the mounts to see if the rubber is
cracked, hardened or separated from the
metal plates. Sometimes the rubber will split
right down the center.

5 Check for relative movement between

INSULATOR
THRU-BOLT

INSULATOR
ASSEMBLY

16.9 Typical six-cylinder engine mount details (driver's side shown)

the mount plates and the engine or frame
(use a large screwdriver or prybar to attempt
to move the mounts). If movement is noted,
lower the engine and tighten the mount fas-
teners.

6  Rubber preservative should be applied
to the mounts to slow deterioration.

Replacement

7  Disconnect the cable from the negative
battery terminal. Raise the vehicle and sup-
port it securely on jackstands.

8 Raise the engine slightly with a jack or

hoist (make sure the fan doesn't hit the radia-
tor or shroud).

9  Loosen the nut on the through-bolt and
remove the bolts that secure the mount to the
engine or the frame (see illustration). Note:
On 1999 and later models, the engine mounts
are bolted to the engine, not the frame as on
previous models.

10 Remove the through-bolt and nut and
detach the mount.

11 Installation is the reverse of removal.
Use thread locking compound on the mount
bolts and be sure to tighten them securely.
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A, 7 Section Section
Camshaft and lifters - removal, inspection and installation............ 12 Qil pump - removal and installation .. s T4
CHECK ENGINE light ........cccounveven. See Chapter 6 Rear main oil seal - replacement.... B |
Crankshaft front oil seal - replacement.........c..ccccoiinciccriieiececnne 10 Repair operations possible with the englne in the vehlcla ............. 2
Cylinder heads - removal and installation 9 Rocker arms and pushrods - removal, inspection
Engine mounts - check and replacement ..............cccccvinrnrinrnnsnes 17 o g e P e e T e e e R S R S 5
Exhaust manifolds - removal and installation ... 8 Timing cover, chain and sprockets - removal, inspection
Flywheel/driveplate - removal and installation 15 and iNStallAtion ... e 11
General information....... 1 Top Dead Center (TDC) for number one piston - locating............. 3
Intake manifold - removal and installation 5 7 Valve covers - removal and installation..........cccveveviiinieesnnienannnnns 4
Oil pan - removal and installation...............cocninrinennnnennenneseereernens 13 Valve springs, retainers and seals - replacement ................cceueue... 6

Specifications

General

Displacement

Cylinder numbers (front-to-rear)
Left (driver's) side...
Right (passenger’s) side.................

PN OO - oviras cuvsemninorceisansusssiosfasrassfansovssrmivsdusnssnssitss o ds sssonmasie esssswani

Camshaft

Journal diameters
No. 1 (front of engine) A =)
No. 2

No 5 (rear of engine)
Bearing inside diameter

No. 1...

No.

No.

No.

No.
Bearing oil clearance
End play

Lobe lift
5.2L (intake and exhaust) ...

5.9L
1997 (intake and exhaust)..........cc.uen...

Oil pump
Oil pump cover surface variation..........ccoueeiinens
Quter rotor thickness...........ecoreeeeveerenirsssssnnens
Inner rotor thickness............ccccevecvinnee.

Rotor-to-cover clearance ..............ceevevennen
Outer rotor-to-body clearance
Rotor tip clearance ...........cceeeveeeverenenneennes

318 cubic inches

9000,

360 cubic inches

1-3-5-7 CLOCKWISE ROTATION

2-4-6-8 1-8-4-3-6-5-7-2

1-8-4-3-6-5-7-2

1.998 to 1.999 inches

1.982 to 1.983 inches

1.967 to 1.968 inches

1.851 to 1.952 inches Cylinder location and distributor

1.560 to 1.561 inches rotation diagram
2.000 to 2.001 inches

1.984 to 1.985 inches

1.969 to 1.970 inches

1.953 to 1.954 inches

1.562 to 1.563 inches

0.001 to 0.003 inch

0.002 to 0.010 inch
0.010 inch

0.2880 inch
0.2734 inch

0.2734 inch
0.2780 inch

0.0015 inch
0.825 inch
0.825 inch
0.004 inch
0.014 inch
0.008 inch
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Torque specifications™

Ft-Ibs (unless otherwise indicated)

Camshaft sprocket DOl .........coeiiiiiiiiiiic e 50
Camshatt-thrast plate bolte ... cnununinmannniaasiisas 18
Cylinder head bolts

Step 1.. 50

Step 2 55
Exhaust mamfotd bolts i 20
ExhaliSt rofiaId NIES . cesssmssssesssmssmmsnssinassnsssasanmssnsaspins seasasiosnsissnssniasnssss 15
Flywheel/driveplate bolts............ccccoiiiiniicn i 105
Plenum pan bolts

Blop s T esEs Phinvibs

Step 2.. 48 in-lbs

Step 3.. 84 in-lbs
Intake marufold bolts

371 « b S P == DRy ey M Y T 72 in-lbs

Step2... 144 in-Ibs
Oil pump mountlng bolts 30
Rocker arm bolts .. 21
Timing chain cover bolis 30
Main bearing cap BOlS ..o 85
Pulley-to-damper BORS.......ociimiiiiii it e nsbns 200 in-lbs
Valve cover )

Bolts .. 95 in-lbs

Studs . 115 in-lbs
Vibration damper to crankshaﬂ bolt 135

*Note: Refer to Part D for additional spec.-'ﬁcaﬁons

1 General information

This part of Chapter 2 is devoted to in-
vehicle repair procedures for all pushrod V8
engines. All information concerning engine
removal and installation and engine block
and cylinder head overhaul can be found in
Part D of this Chapter.

Since the repair procedures included in
this Part are based on the assumption that
the engine is still installed in the vehicle, if
they are being used during a complete
engine overhaul (with the engine already out
of the vehicle and on a stand) many of the
steps included here will not apply.

The specifications included in this Part

of Chapter 2 apply only to the procedures
found here. The specifications necessary for
rebuilding the block and cylinder heads are
included in Part D.

The engines covered by this chapter
include the 5.2L (318 cubic inches) and the
5.9L (360 cubic inches) overhead valve
pushrod V8 with hydraulic roller lifters and
electronic fuel injection. The 5.9L engine is
basically the same as the 5.2 engine with a
larger bore and longer stroke. Service proce-
dures, and specifications, for both engines
are identical unless otherwise noted.

2 Repair operations possible with
the engine in the vehicle

3.1 Location of timing marks for TDC

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. A clean
engine will make the job easier and will help
keep dirt out of the internal areas of the
engine.

Depending on the components involved,
it may be a good idea to remove the hood to
improve access to the engine as repairs are
performed (refer to Chapter 11 if necessary).

If 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, the

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

Exterior engine components, such as
the water pump, the starter motor, the alter-
nator, the distributor and the carburetor, as
well as the intake and exhaust manifolds, can
be removed for repair with the engine in
place.

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, repairs to, or inspec-
tion 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, gonnecting 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 for this proce-
dure, but refer to the illustrations included
in this Section.
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4.7 Mark the valve covers to indicate the
location of studs

4 Valve covers - removal and
installation

Removal

Refer to illustrations 4.7, and 4.8

1 Disconnect the cable from the negative
battery terminal.

2 Remove the air filter assembly (see
Chapter 4).

3 Remove the crankcase ventilation and
evaporative control hoses.

4 Remove the coolant tube bracket from
the left valve cover.

5 Pulling on the boots only, remove the
spark plug wires from the plugs. It may be
helpful to number the wires with a felt pen
before disconnecting them.

6 Remove the plastic spark plug wire
holders from the valve cover studs and posi-
tion the holders/wires out of the way. Cau-
tion: Pull straight up on the plastic holders -
they can easily break if pulled at an angle.

7 Remove the valve cover mounting bolts.
Note: Many of the fasteners are studs, not
bolts - mark the valve covers at each stud so
they can be installed in the proper location

4.8 After striking the valve cover with
a rubber mallet to break it loose,
pull it straight up

(see illustration).

8 Remove the valve cover (see illustra-
tion). Note: /f the cover is stuck to the head,
bump the cover with a block of wood and a
hammer to release it. If it still will not come
loose, try to slip a flexible putty knife between
the head and cover to break the seal. Don't
pry at the cover-to-head joint, as damage to
the sealing surface and cover flange will result
and oil leaks will develop.

Installation

9 The mating surfaces of each cylinder
head and valve cover must be perfectly clean
when the covers are installed. Use a gasket
scraper to remove all traces of sealant or old
gasket, then wipe the mating surfaces with a
cloth saturated with lacquer thinner or ace-
tone. If there is sealant or oil on the mating
surfaces when the cover is installed, oil leaks
may develop. Note: The steel-backed sili-
cone gaskets can be reused if they haven't
been damaged.

10 Make sure any threaded holes are clean.
Run a tap into them to remove corrosion and
restore damaged threads.

5.2 Remove the rocker-arm bolts, pivots and rocker arms

.

11 Mate the gaskets to the heads before
installing the covers.

12 Carefully position the cover on the head
and install the bolts/studs.

13 Tighten the bolts/studs in three steps to
the torque listed in this Chapter's Specifica-
tions. Caution: DON'T over-tighten the valve
cover bolts.

14 The remaining installation steps are the
reverse of removal.

15 Start the engine and check carefully for
oil leaks as the engine warms up.

5 Rocker arms and pushrods -
removal, inspection and
installation

Removal

Refer to illustrations 5.2 and 5.3

1 Remove the valve covers from the cylin-
der heads (see Section 4).

2  Remove the rocker arm bolts and pivots
(see illustration), placing them on the bench
or in a container that will keep them in the
proper order.

3 Remove the pushrods and store them
separately to make sure they don't get mixed
up during installation (see illustration). Cau-
tion: All valve train components must go back
in their original position. Organize and store
the parts in a way that they won't get mixed
up.

Inspection

4  Check each rocker arm for wear, cracks
and other damage, especially where the
pushrods and valve stems contact the rocker
arm faces. Note: Keep in mind that there is
no valve adjustment on these engines, so
excessive wear or damage in the valve train
can easily result in excessive valve clearance,
which in turn will cause valve “tapping” or
“clattering” noises when the engine is run-
ning.

5.3 A perforated piece of cardboard can be used to store the

pushrods to ensure that they're reinstalled in their original
locations - note the arrow indicating the front of the engine
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5.7 Before reinstalling pushrods and
rocker arms, rotate the engine until
the “V8” mark lines up with the
TDC mark on the cover

5 Make sure the oil-feed holes in each
pushrod are not plugged so that each rocker
arm gets proper lubrication.

6 Inspect the pushrods for cracks and
excessive wear at the ends. Roll each
pushrod across a piece of plate glass to see
if it is bent (if it wobbles, it is bent). Replace
the pushrods if any of these conditions are
present.

Installation

Refer to illustration 5.7

7  Rotate the engine until the V8 mark on
the damper aligns with the TDC mark on the
timing cover (see illustration), which is 147
degrees after TDC for the number one piston.
This represents a neutral point in the engine’s
directional rotation and the point at which the
rocker arms can be tightened.

8 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 socket.

9  Apply moly-base grease to the ends of
the valve stems and the upper ends of the
pushrods before positioning the rocker arms
onto the studs on the engine.

10 Install the pivot assemblies and rocker-
arm bolts. Tighten the bolts to the torque
listed in this Chapter's Specifications. Cau-
tion: Do not rotate the engine for at least five
minutes after installing the pushrods and
rocker arms - the hydraulic roller tappets
must “bleed down.”

11 Refer to Section 4 and install the valve
covers. Start the engine, listen for unusual
valve train noises and check for oil leaks at
the valve cover joints. Caution: Do not run

the engine above a fast idle until all the
hydraulic lifters have filled with oil and
become quiet again.

6 Valve springs, retainers and seals
- replacement

Refer to illustrations 6.7a and 6.1b

This procedure is essentially the same
as described in Chapter 2 Part A. Use the
procedures for valve cover and rocker arm
removal from this Chapter. Intake and
exhaust seals may be different, so be sure to
install the correct seal on the valve stem (see
illustrations).

7 Intake manifold - removal and
installation

Removal

Refer to illustrations 7.5, 7.7, 7.8, 7.9, 7.12
and7.18

1 Disconnect the cable from the negative
battery terminal.

2  Drain the cooling system (see Chap-
ter 1).

3  Remove the air filter assembly.

1 Exhaust seal (shield) 2

4 v 3

6.1a Be sure to install the seals on the correct valve stems
Intake seal

i

7.5 With a wrench on the tensioner bolt, rotate the tensioner

clockwise until the belt can be slipped off the idler pulley

7.7 Access the power steering pump mounting bolts through the

“

holes in the pulley
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7.8 One bracket bolt is hidden under the idler pulley -
remove the pulley, the bolts and the bracket

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

5 Rotate the accessory belt tensioner over
enough to slip the serpentine belt off the idler
pulley (see illustration) and remove the belt.

6 Remove the alternator (see Chapter 5).
On air-conditioned models, remove the air-
conditioning compressor and set it aside.
Caution: Do not disconnect the refrigerant
lines.

7  Remove the three power-steering-pump
mounting bolts (see illustration). Lay the
pump aside, in an upright position, to avoid
spilling fluid.

8 Remove the idler pulley (it covers access
to one of the bracket bolts) (see illustration).
Remove the bolts securing the alternator/com-
pressor bracket to the front of the engine and
remove the bracket.

9  Label and then disconnect the electrical
connector to each fuel injector (see illustra-
tion). Disconnect any vacuum hoses
attached to the intake manifold or throttle
body.

and the water-pump bypass hose

7.9 Disconnect each fuel injector electrical connector
and label it clearly so it can be installed on the

P 7S s

proper injector during reassembly

10 Disconnect any remaining electrical
connectors connected to the intake manifold
or throttle body and pull the engine wiring
harness up and over the intake manifold to
the rear of the engine.

11 Remove the fuel rails and injectors as an
assembly (see Chapter 4). The two fuel rails
can be pulled straight up with the injectors
still attached, but it will take some force to
dislodge the injectors from the intake mani-
fold.

12 Remove the upper radiator hose from
the engine, then disconnect the heater hose
and water pump bypass hose from the intake
manifold (see illustration).

13 Disconnect the accelerator linkage (see
Chapter 4) and, if equipped, the cruise control
linkage. On models equipped with an auto-
matic transmission, disconnect the kickdown
cable at the throttle body.

14 Remove the two distributor-cap-retain-
ing screws (use a 1/4-inch-drive socket and
proper-length extension). Disconnect the
spark plug wires from the spark plugs (see

~b o it

7.18 The intake manifold is bulky and heavy - watch for wires or
hoses hanging up as you remove the manifold

Chapter 1). Feed the distributor cap and
spark plug wires from behind the intake man-
ifold and out of the engine compartment.

15 Remove the vacuum-distribution block
from the driver's side of the manifold and
move it to the opposite side of the engine.

16 Remove the two bolts securing the EGR
tube to the passenger-side exhaust manifold
(see Section 8).

17 Remove the EGR valve from the back of
the intake manifold, this will allow access to
the EGR tube fitting threaded into the rear of
the intake manifold, just below the EGR
valve. Remove the EGR tube.

18 Remove the intake manifold with the
throttle body attached (see illustration). As
the manifold is lifted from the engine, be sure
to check for and disconnect anything still
attached to the manifold. Caution: Do not pry
between the block and manifold or the heads
and manifold or darmage to the gasket-sealing
surfaces may result and vacuum leaks could
develop.

\ L = SO s 4
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7.22 The gaskets must be install

o

ed on the proper side; some may

be marked left or right or “manifold side,” but align the gasket
with the ports and make sure the side gasket's cutouts clear
the tabs on the head gasket (arrow) front and rear

Installation

Refer to illustrations 7.22, 7.23, 7.25, 7.26,
7.27 and 7.29

Note: The mating surfaces of the cylinder
heads, block and manifold must be perfectly
clean when the manifold is installed. Gasket
removal solvents in aerosol cans are available
at most auto parts stores and may be helpful
when removing old gasket material that is
stuck to the heads and manifold. Be sure to
follow the directions printed on the container,
and follow cautions on ventilation and han-
dling.

19 Scrape the carbon deposits from the
EGR passage. Use a gasket scraper to
remove all traces of sealant and old gasket
material, then wipe the mating surfaces with
a cloth saturated with lacquer thinner or ace-
tone. If there is old sealant or oil on the mat-
ing surfaces when the manifold is installed,
oil or vacuum leaks may develop. Cover the
lifter valley with shop rags to keep debris out
of the engine. Use a vacuum cleaner to
remove any gasket material that falls into the
intake ports in the heads.

20 Use a tap of the correct size to chase
the threads in the bolt holes, then use com-
pressed air (if available) to remove the debris
from the holes. Warning: Wear safety glasses
or a face shield to protect your eyes when
using compressed air.

21 Apply a thin coat of RTV sealant to the
cylinder-head side of the new intake manifold
gaskets.

22 Position the side gaskets on the cylinder
heads. Look to see if the gaskets are marked
LT for left or RT for right (see illustration),
usually one side is marked “manifold” side. If
they are, this will ensure proper installation.
Make sure they are installed on the correct
side and all intake port openings, coolant
passage holes and bolt holes are aligned cor-
rectly.

23 The replacement gasket set may come
with plastic dowels that fit into holes in the

end gaskets and the front and rear of the
block. If dowels are included, install them, If
there are no dowels, squirt some RTV sealant
into the holes in the block (see illustration).
Apply a thin, uniform coating of quick-dry
cement to the intake manifold end seals and
the cylinder block contact surfaces and press
the gaskets down onto the block, allowing
the RTV to squish up through the holes in the
gaskets. Refer to the instructions with the
gasket set for further information.

24  If the engine has more than 50,000 miles
on it and you have a complete intake gasket
set, now is a good time to replace the gasket
between the manifold and the throttle body.
25 Bolted to the bottom of the manifold is
the plenum pan. If necessary, remove the pan
(see illustration) and clean the gasket-seal-
ing surfaces thoroughly.

26 Reassemble the pan to the manifold,
using a new gasket, and hand-start all the
bolts. Tighten the bolts to the torque listed in
this Chapter's Specifications in three steps,
and in the sequence shown (see illustra-
tion).

7.25 Remove the plenum pan under the
intake manifold and clean the
gasket surfaces

7.23 Apply RTV sealant into the “dowel” holes (arrows)

for the end gaskets

27 Apply a dab of RTV sealant to the four
corners of the intake gaskets on the engine
(see illustration) but do not overdo it. The
RTV should be only slightly higher than the
front and rear gaskets.

28 Carefully set the manifold in place, Cau-
tion: Do not disturb the gaskets and DO NOT
move the manifold fore-and-aft after it con-
tacts the front and rear seals or the gaskets
will be pushed out of place and you may not
notice the problem until you see an oil leak
later.

29 |Install all the intake manifold bolts and
hand-tighten them. Then tighten the bolts to
the torque listed in this Chapter's Specifica-
tions in two steps, in the sequence shown
(see illustration). Note: The two front and
two rearmost bolts are nearest the water pas-

1 i 12
7 8
3 4
. 2
3 6
10
9
13 15

7.26 Tightening sequence for the
plenum pan



http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html
Chapter 2 Part B 5.2L and 5.9L V8 engines

2B-7

N

7.27 Apply a small bead of RTV sealant to the four corners, where
the end gaskets meet the side gaskets

sages and should have sealant applied to the
threads before installation.

30 The remaining installation steps are the
reverse of removal. Start the engine and
check carefully for oil, vacuum or coolant
leaks at the intake manifold joints.

8 Exhaust manifolds - removal and
installation

Removal

Refer to illustrations 8.3, 8.6, 8.7 and 8.8
Warning: Allow the engine to cool completely
before beginning this procedure.

1 Disconnect the cable from the negative
battery terminal.

2 Disconnect the spark plug wires and
remove the spark plugs (see Chapter 1).

3 Remove the nuts securing the exhaust
heat shields, and remove the shields (see
illustration).

4  Disconnect the EGR tube from the
intake manifold.

5 Firmly apply the parking brake and
block the rear wheels. Raise the front of the

8.6 Remove the exhaust
pipe-to-manifold bolts

vehicle and support it securely on jackstands.
6 Disconnect the exhaust pipe from the
manifold outlet (see illustration). Note: Soak
the bolts with penetrating oil, as necessary, to
remove frozen exhaust-attaching bolts.

7 On the passenger-side manifold,
remove the two bolts retaining the EGR tube
and remove the tube (see illustration).

8 Loosen the outer fasteners first, then the
center ones and separate the manifold from
the head (see illustration). Note: Many of the
exhaust manifold fasteners are studs, so mark
their location before removal to ensure
they're installed in the correct location. Also,
the studs that retain the heat shields use large
spacer washers (between the studs and the
shields), save these washers and mark their
location.

Installation

9  Installation is the reverse of the removal
procedure. Clean the manifold and head gas-
ket surfaces. Scrape any remains of old gas-
ket and corrosion from the EGR tube flange
and its mating surface on the passenger-side
manifold, and install a new EGR tube gasket.
10 Install the fasteners. Tighten them to the

8.7 Remove the two bolts (arrows)
retaining the EGR tube to the passenger-
side exhaust manifold

8.3 Remove the exhaust manifold
heat shield

torque listed in this Chapter's Specifications.
Work from the center to the ends and
approach the final torque in three steps.

11 Apply anti-seize compound to the
exhaust manifold-to-exhaust pipe bolts and
tighten them securely.

8.8 Mark the location of studs and
spacers, then remove the manifold
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9 Cylinder heads - removal and
installation

Removal

Refer to illustrations 9.6 and 8.7

1  Disconnect the cable from the negative
battery terminal.
‘2 Drain the cooling system (see Chap-
ter 1).

3 Remove the valve covers (see Sec-
tion 4). Remove the intake manifold (see Sec-
tion 7).

4  Detach both exhaust manifolds from the
cylinder heads (see Section 8).

5 Remove the rocker arm assemblies and
pushrods (see Section 5). Caution: keep all
the parts in order so they are reinstalled in
their original locations.

6 Following the reverse order of the tight-
ening sequence (see illustration 9.16),
loosen the head boits in 1/4-turn increments
using a breaker-bar (see illustration) until
they can be removed by hand. There are two
lengths of headbolts, the shorter ones are the
outside bolts.

9.10 Remove all traces of old gasket
material - keep the intake valley
covered with shop rags

9.6 Following the reverse order of the tightening sequence,
loosen all the head bolts

e

-5 0 el f . i i
e~ Al ﬂ

9.7 After all the bolts have been removed get a good hold on the

cylinder head and remove it from the engine block

7 Lift the heads off the engine (see illus-
tration). If resistance is felt, do not pry
between the head and block as damage to
the mating surfaces will result. To dislodge
the head, place a block of wood against the
end of it and strike the wood block with a
hammer, or lift on a casting protrusion Store
the heads on blocks of wood to prevent dam-
age to the gasket sealing surfaces.

8  Cylinder head disassembly and inspec-
tion procedures are covered in detail in
Chapter 2, Part D.

Installation

Refer to illustrations 9.10, 9.12, 8.13 and 9.16
9 The mating surfaces of the cylinder
heads and block must be perfectly clean
when the heads are installed. Gasket removal
solvents are available at auto parts stores
and may prove helpful.

10 Use a gasket scraper to remove all
traces of carbon and old gasket material,
then wipe the mating surfaces with a cloth
saturated with lacquer thinner or acetone. If
there is oil on the mating surfaces when the
heads are installed, the gaskets may not seal

9.12 A die should be used to remove
sealant and corrosion from the bolt
threads prior to installation

correctly and leaks may develop. When
working on the block, cover the lifter valley
with shop rags to keep debris out of the
engine (see illustration). Use a vacuum
cleaner to remove any debris that falls into
the cylinders.

11 Check the block and head mating sur-
faces for nicks, deep scratches and other
damage. If damage is slight, it can be removed
with emery cloth. If it is excessive, machining
may be the only alternative.

12 Use a tap of the correct size to chase the
threads in the head bolt holes in the block.
Mount each bolt in a vise and run a die down
the threads to remove corrosion and restore
the threads (see illustration). Dirt, corrosion,
sealant and damaged threads will affect
torque readings.

13 Position the new gaskets over the dow-
els in the block (see illustration).

14 Carefully position the heads on the
block without disturbing the gaskets.

15 Before installing the head bolts, apply a
light coat of clean engine oil to the threads.
16 Install the bolts in their original locations
and tighten them finger tight. Following the
recommended sequence (see illustration),

9.13 Install the new head gasket over the
dowels at each end cylinder bank
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9.16 Cylinder head tightening sequence

10.4 Remove the crankshaft pulley bolts (arrows) and the large

vibration damper bolt in the center

tighten the bolts in several steps to the
torque listed in this Chapter's Specifications.
17 The remaining installation steps are the
reverse of removal. As rmentioned in
Section 5, after tightening the rocker arms,
allow the lifters five minutes to “bleed down”
before starting the engine.

18 Add coolant and change the oil and filter
(see Chapter 1). Start the engine and check
for proper operation and for coolant or oil
leaks. Caution: Do not run the engine above
a fast idle until all the hydraulic lifters have
filled with oil and become quiet again.

10 Crankshaft front oil seal -
replacement

Removal

Refer to illustrations 10.4, 10.6 and 10.7

1 Disconnect the cable from the negative
battery terminal.

2 Unbolt the fan shroud and move it back
over the cooling fan.

3 Pry the accessory drivebelt tensioner

10.6 Use a bolt-on-type puller to remove
the vibration damper

clockwise until the serpentine belt can be
removed from the idler pulley.

4  Remove the bolts (see illustration) and
separate the crankshaft pulley from the vibra-
tion damper.

5 Remove the large vibration damper bolt.
To keep the crankshaft from turning, remove
the starter (see Chapter 5) and have an assis-
tant wedge a large screwdriver against the
ring gear teeth.

6 Use a vibration damper puller (com-
monly available from auto parts stores) to
detach the vibration damper (see illustra-
tion). Caution: Do not use a puller with jaws
that grip the outer edge of the damper. The
puller must be the type that utilizes bolts to
apply force to the damper hub only, and
make sure that any adapter on the front of the
tool is larger than the hole in the front of the
crankshaft.

7  Carefully pry the seal out of the cover
with a seal puller or a large screwdriver (see
illustration). Caution: Be careful not to
scratch, gouge or distort the area that the
seal fits into or a leak will develop.

-

10.7 Use a seal puller, being careful not to
nick the crankshaft surface

Installation

Refer to illustrations 10.9 and 10.10

8 Clean the bore to remove any old seal
material and corrosion. Position the new seal
in the bore with the seal lip (usually the side
with the spring) facing IN (toward the inside
of the engine). A small amount of cil applied
to the outer edge of the new seal will make
installation easier - don't overdo it!

9  Drive the seal into the bore with a large
socket and hammer until it's completely
seated (see illustration). Select a socket
that's the same outside diameter as the seal
and make sure the new seal is pressed into
place until it bottoms against the cover
flange.

10 Check the surface of the damper that
the oil seal rides on. If the surface has been
grooved from prolonged contact with the
seal, a press-on sleeve may be available
renewing the damper sealing surface (see
illustration). These sleeves are commonly
available from auto parts stores.

11 Lubricate the seal lips with engine oil
and reinstall the vibration damper.

10.9 Drive the new front seal into place
with a large socket and hammer
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10.10 If the sealing surface of the damper
has a wear groove from contact with the
seal, repair sleeves, like the one shown
here, are available at auto parts stores -
when pressed in place, these sleeves
provide a fresh new surface for the
seal and can prevent oil leaks

11 Timing cover, chain and
sprockets - removal, inspection
and installation

Timing chain slack check
(cover on engine)

Note: This procedure will allow you to check
the amount of slack in the timing chain with-
out removing the timing chain cover from the
engine.

1  Disconnect the cable from the negative
battery terminal.

2 Place the engine at TDC (Top Dead
Center) (see Section 3) for number one cylin-
der.

3 Keeping it on the compression stroke,
place number one at about 30-degrees
before TDC (BTDC).

4  Remove the distributor cap (see Chap-
ter 1).

14) F - 1/
11.11 Remove the accessories, then the
alternator/compressor mounting bracket

5 You must rotate the crankshaft very
slowly by hand for accuracy on this check, so
use a 1/2-inch-drive breaker bar, extension
and correct-size socket on the large bolt in the
center of the crankshaft pulley.

6  Turn the crankshaft slowly clockwise
until the number one piston is at TDC. This
will take up the slack on the left side of the
timing chain. Do not go past the timing mark
and reverse direction.

7 Mark the position of the distributor rotor
on the distributor housing.

8  Slowly turn the crankshaft counterclock-
wise until the slightest movement is seen at
the distributor rotor. Stop and note how far
the crankshaft has moved away from the
TDC mark by looking at the ignition timing
marks.

9 If the mark has moved more than 10
degrees, the timing chain is probably worn
excessively. Remove the timing chain cover
for a more accurate check.

Cover removal
Refer to illustrations 11.11 and 11.14

10 Detach accessories such as the power
steering pump, alternator and air conditioning

compressor that block access to the timing
chain cover. Leave the hoses connected to
the air conditioning compressor and power
steering pump and secure the units aside
(see Section 7).

11 Remove the accessory bracket from the
front of the engine (see illustration).

12 Remove the water pump (see Chap-
ter 3).

13 Remove the front two oil pan bolts, that
thread into the timing chain cover - they're
most easily accessed from below. Note: Even
though this procedure can be done without
the removal of the oil pan, it is likely the one-
piece, metal-reinforced oil pan gasket will
break when removing the front cover. If it
doesn't break, it could be coated with sealant
in the front-cover area and reused, but
replacement of the entire oil pan gasket (see
Section 13} is the only guarantee of a leak-free
installation.

14 Remove the remaining mounting bolts
and separate the timing chain cover from the
block and oil pan (see illustration). The
cover may be stuck. If so, use a putty knife to
break the gasket seal. The cover is easily
damaged, so DO NOT attempt to pry it off.
15 Remove the oil slinger from the end of
the crankshaft, if equipped. Note how it's
installed so you can reinstall it the same way
on reassembly. It's a good idea to replace the
crarkshaft front seal at this time (see
Section 10).

Timing chain and gear
inspection (cover removed
from engine)

Refer to illustration 11.16

16 Attach a socket and torque wrench to
the camshaft sprocket bolt (see illustration)
and apply force in the normal direction of
crankshaft rotation (30 ft-1bs if the cylinder
head is still in position complete with rocker
arms, or 15 ft-lbs if the cylinder head has
been removed). Don't allow the crankshaft to
rotate. Using a ruler, note the position of a

11.14 Timing chain cover bolt hole locations

1/8 INCH
(3.175mm)

TORQUE
WRENCH

11.16 Position a ruler over the chain to measure slack while

applying pressure with a torque wrench to the

camshaft sprocket bolt
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11.18 Align the timing marks on the
crankshaft and camshaft sprockets

chain linkpin on the ruler and reverse the
motion of the torque wrench. Check the
movement against the ruler and observe the
total amount of chain movement. If it exceeds
1/8-inch, a new timing chain will be required.
Note: Whenever a new timing chain is
required, the entire set (chain, camshaft
sprocket and crankshaft sprocket) must be
replaced as an assembly.

17 Inspect the camshaft and crankshaft
sprockets for damage or wear.

Chain removal

Refer to illustrations 11.18, 11.19a

and 11.19b

18 Be sure the timing marks are aligned
(see illustration) and remove the bolt from
the camshaft sprocket.

19 The sprockets on the camshaft and
crankshaft can be removed with a two or
three-jaw puller or by using two screwdrivers
(see illustrations), but be careful not to dam-
age the threads in the end of the crankshaft.

Installation
Refer to illustrations 11.22a and 11.22b

20 Use a gasket scraper to remove all
traces of old gasket material and sealant from

"N A&

11.19a The camshaft and crankshaft

sprockets can be removed with a
two or three-jaw puller. . .

the cover and engine block. Stuff a shop rag
into the opening at the front of the oil pan to
keep debris out of the engine. Remove the
rubber semi-circular seal from the front of the
oil pan. Wipe the cover and block sealing sur-
faces with a cloth saturated with lacquer thin-
ner or acetone.

21 If you're installing a new crankshaft
sprocket, be sure to align the keyway in the
crankshaft sprocket with the Woodruff key in
the end of the crankshaft. Note: Timing
chains must be replaced as a set with the
camshaft and crankshaft sprockets. Never
put a new chain on old sprockets. Align the
sprocket with the Woodruff key and press the
sprocket onto the crankshaft with the vibra-
tion damper bolt, a large socket and some
washers or tap it gently into place until it is
completely seated. Caution: /f resistance is
encountered, do not hammer the sprocket
onto the crankshaft, It may eventually move
onto the shaft, but it may be cracked in the
process and fail later, causing extensive
engine damage.

22 Loop the new chain over the camshaft
sprocket, then position the sprocket with the
timing mark at the bottom (see illustration).

11.1%b

.. . or two screwdrivers

Mesh the chain with the crankshaft sprocket
and position the camshaft sprocket on the
camshaft. If necessary, turn the camshaft so
the key fits into the sprocket keyway with the
timing mark in the 6 o’clock position (see
illustration). When the chain is installed, the
timing marks MUST align as shown (see illus-
tration 11.18). Note: The number six piston is
at TDC on the compression stroke when the
timing marks are aligned.

23 Apply a thread-locking compound to the
camshaft sprocket bolt threads, and tighten
the bolt to the torque listed in this Chapter’s
Specifications.

24 Lubricate the chain with clean engine
oil.

25 If the crankshaft front oil seal has been
leaking, refer to Section 10 and install a new
one. If the seal is being replaced with the tim-
ing chain cover removed, support the cover
on two blocks of wood and drive the seal out
from the back with a hammer and punch.
Caution: Be careful not to scratch, gouge or
distort the area that the seal fits into or a leak
will develop. Drive a new one in with a ham-
mer and a socket the size of the seal.

26 Check for tears or deformation of the
one-piece, metal-reinforced oil pan gasket
before installing the timing cover. If the gas-

11.22a Slip the chain and camshaft sprocket in place over the
crankshaft sprocket with the timing mark (arrow) at the bottom

11.22b The keyway must align with the key (arrows)
with the timing mark at 6 o’clock
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12.3 When checking the camshaft lobe lift, the dial indicator
plunger must be positioned directly above and
in-line with the pushrod

ket is damaged, it must be replaced (see
Section 13) before reinstalling the timing
cover.

27 Apply a thin layer of RTV sealant to both
sides of the new cover gasket and the cor-
ners of the pan and block, then position the
new cover gasket on the engine. The sealant
will hold it in place. Note: If the oil pan has
been removed for replacement of the pan
gasket, install the front cover before the oil
pan and its gaskets are installed.

28 Install the timing chain cover on the
block. Install all front cover bolts, except the
ones that also secure the water pump, tight-
ening them finger-tight.

29 |Install the water pump with a new gas-
ket and tighten the timing chain cover bolts
to the torque listed in this Chapter's Specifi-
cations.

30 |Install the oil pan bolts, bringing the oil
pan up against the timing chain cover.

31 Lubricate the oil seal contact surface of
the vibration damper hub with clean engine
oil, then install the damper on the end of the
crankshaft. The keyway in the damper must
be aligned with the Woodruff key in the
crankshaft nose. If the damper cannot be
seated by hand, slip the large washer over
the bolt, install the bolt and tighten it to pull
the damper into place. Tighten the bolt to the
torque listed in this Chapter's Specifications.
32 The remaining installation steps are the
reverse of removal.

33 Add coolant and check the oil level. Run
the engine and check for oil and coolant
leaks.

12 Camshaft and lifters - removal,
inspection and installation

Warning 1: These models are equipped with
airbags. The airbag is armed and can deploy
(inflate) anytime the battery is connected. To
prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components or

DISTRIBUTOR DRIVE i —)

12.12 Pull up on the distributor drive gear to remove it - upon
installation be sure the slot is aligned as shown

with the No. 1 piston at TDC

crash sensors which may be located in the
grille area. After the battery is disconnected,
wait at least 2 minutes before beginning work
{the system has a back-up capacitor that
must fully discharge). For more information
see Chapter 12.

Warning 2: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until
after the system has been discharged.
Air conditioning refrigerant should be prop-
erly discharged into an EPA-approved recov-
ery/recycling unit at a dealer service depart-
ment or an automotive air conditioning repair
facility. Always wear eye protection when dis-
connecting air conditioning system fittings.
Note: Camshaft lobe lift and endplay should
be checked before removal of the camshaft
(see Steps 1 through 10).

Camshaft lobe lift check

Refer to illustration 12.3

1 In order to determine the extent of cam
lobe wear, the lobe lift should be checked
prior to camshaft removal.

2  Remove the valve covers (see Section 4),
the spark plugs (see Chapter 1) and the rocker
arms (see Section 5).

3  Beginning with the number one cylinder,
mount a dial indicator on the engine and
position the plunger against the top surface
of the push rod. Position the number one
cylinder at TDC on the compression stroke
(see Section 3). The plunger should be
directly 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 (clockwise) until the indicator needle
stops and begins to move in the opposite
direction. The point at which it stops indi-
cates maximum cam lobe lift.

5 Record this figure for future reference,
then reposition the piston at TDC on the
compression stroke again.

6 Move the dial indicator to the other
number one cylinder pushrod and repeat
the check. Be sure to record the results.

7 Repeat the check for the remaining
camshaft lobes. Since each piston must be at
TDC on the compression stroke for this pro-
cedure, work from cylinder-to-cylinder fol-
lowing the firing order sequence.

8  After the check is complete, compare
the lobe lift results to the specifications in this
Chapter. If the lobe lift is 0.003 inch less than
specified, cam lobe wear has occurred and a
new camshaft should be installed.

Camshaft endplay

9  Check the camshaft end play by placing
a dial indicator with the stem in line with the
camshaft and position the plunger against a
flat surface on the upper timing chain gear.
Push the camshatt all the way to the rear and
zero the dial indicator. Next, pry the camshaft
to the front as far as possible and check the
reading on the dial indicator. The distance it
moves is the endplay. If it's greater than the
Specifications listed in Chapter, check the
camshaft thrust plate for wear. If the thrust
plate is worn it must be replaced.

Removal

Refer to illustrations 12.12, 12.13, 12.14,
12.16, 12.17 and 12.18

Note: Have the air-conditioning system dis-
charged by a dealer service department or
automotive air conditioning repair facility
before beginning the camshaft removal pro-
cedure. b -

10 Refer to the appropriate Sections and
remove the intake manifold, valve covers,
rocker arms, pushrods and the timing chain.
11 Remove the radiator and air condition-
ing condenser (see Chapter 3).

12 Remove the distributor (see Chapter 5)
and the distributor drive gear (see illustra-
tion).

13 Before removing the lifters and guides
note the marks showing which side of the
lifter faces the lifter “valley.” If they aren't
marked, apply some paint dabs before
removing the guides (see illustration). Cau-
tion: The lifters must be installed the same
way to aim the oil feed holes properly.
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12.13 Note the paint marks (arrows) that indicate which side of

the roller lifters face the valley - apply marks if none are visible

14 Remove the lifter guide retainer (see
illustration).

15 There are several ways to extract the
lifters from the bores. A special tool designed
to grip and remove lifters is manufactured by

12.16 Remove the lifter and the lifter
guide (arrow) which keeps the roller lifters
from rotating in their bores

i ] |

1 Oil tab bolt 2

12.17 Remove the camshaft thrust plate and oil tab
Thrust plate bolt

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
point under the retainer ring inside the top of
each lifter. Caution: Do not use pliers to
remove the lifters unless you intend to
replace them with new ones. The pliers will
damage the precision machined and hard-
ened lifters, rendering them useless.

16 Remove the lifter guides and lifters (see
illustration). Store the lifters in a clearly
labeled box to ensure that they are reinstalled
in their original locations.

17 Unbolt and remove the camshaft thrust
plate and oil tab (see illustration). Note how
the oil tab is installed so you can return it to
its original location on reassembly.

18 Thread a long bolt into the camshaft
sprocket bolt hole to use as a handle when
removing the camshaft from the block (see
illustration).

12.18 Thread a long bolt into the camshaft sprocket bolt hole to
use as a handle - as the camshaft is being removed, support it
near the block so the lobes do not nick or gouge the bearings

12.14 Remove the three bolts (arrows) and lift
out the lifter guide retainer

19 Carefully pull the camshaft out. Support
the cam near the block so the lobes do not
nick or gouge the bearings as it is withdrawn.
Inspect the camshaft, bearings and lifters as
described below.

Inspection

Refer to illustrations 12.21 and 12.24

20 After the camshaft has been removed
from the engine, cleaned with solvent and
dried, inspect the bearing journals for uneven
wear, pitting and evidence of seizure. If the
journals are damaged, the bearing inserts in
the block are probably damaged as well.
Both the camshaft and bearings will have to
be replaced. Note: Camshaft bearing
replacement requires special tools and exper-
tise that place it beyond the scope of this
manual. If the bearings are bad, that the
engine should be removed and the block
taken to an automotive machine shop to
ensure that the job is done correctly.

21 Measure the bearing journals with a
micrometer to determine if they are exces-
sively worn or out-of-round (see illustration).
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12.21 Check the diameter of each
camshaft bearing journal to pinpoint

excessive wear and out-of-round
conditions

22 Check the camshaft lobes for heat dis-
coloration, score marks, chipped areas, pit-
ting and uneven wear. If the lobes are in good
condition and if the lobe lift measurements
are as specified in this Chapter, the camshaft
can be reused.

23 With conventional, flat-tappet lifters, the
camshaft must be replaced whenever lifters
are replaced, and vice-versa, due to the wear
pattern. However, used roller lifters in good
shape can be transferred to a new cam if
necessary, but should be installed in the
same bores as they were originally.

24 After cleaning thoroughly, check the
rollers carefully for wear and damage and
make sure they turn freely without excessive
play (see illustration).

Installation

Refer to illustration 12.25

25 Lubricate the camshaft bearing journals
and cam lobes with camshaft installation lube
(see illustration).

26 Slide the camshaft slowly and gently
into the engine. Support the cam near the
block and be careful not to scrape or nick the
bearings. Only install the camshaft far
enough to allow the installation of the

13.2 Remove the front skid-plate - use a long extension through
these holes to reach the rear bolts

4

12.24 The roller on the roller lifters must
turn freely - check for wear and
excessive play as well

camshaft thrust plate. Pushing it in too far
could dislodge the camshaft plug at the rear
of the engine, causing an oil leak.

27 Install with the camshaft thrust plate as
it was originally (see illustration 12.17).

28  Align the timing marks on the crankshaft
and camshaft sprockets, install the timing
chain and sprockets (see Section 11), then
recheck the camshaft endplay as described
in Step 9.

29 With the timing chain marks aligned,
rotate the engine 360 degrees to bring the
No.1 piston to TDC on the compression
stroke. Install the distributor drive gear as
shown in illustration 12.12. Note: Removing
the spark plugs will allow the engine to rotate
easier if they're not already removed.

30 Lubricate the lifters with clean engine oil
and install them in the block. If the original
lifters are being reinstalled, be sure to return
them to their original locations, and with the
paint marks facing the valley and the oil-feed
holes on the side of the lifter body facing UP,
away from the crankshaft. Install the lifter
guides and the lifter guide retainer. Note: The
lifter guides must be installed with their
arrows pointing toward the camshatft.

31 Refer to the appropriate Sections and
install the timing chain cover, vibration

12.25 Apply engine assembly lube to the
cam lobes and bearing journals before
installing the camshaft

damper, pushrods and rocker arms.

32 The remaining installation steps are the
reverse of removal.

33 Change the oil and install a new oil filter
(see Chapter 1).

34 Start the engine, check for oil pressure
and leaks. Caution: Do not run the engine
above a fast idle until all the hydraulic lifters
have filled with oil and become quiet again.
35 If a new camshaft and lifters have been
installed, the engine should be brought to
operating temperature and run at a fast idle
for 15 to 20 minutes to “break in” the new
components, Change the oil and filter again
after 500 miles of operation.

13 Oil pan - removal and installation

Removal

Refer to illustrations 13.2, 13.3, 13.8, 13.9
and 13.11

1 Disconnect the cable from the negative
battery terminal. Raise the vehicle and sup-
port the chassis securely on jackstands (see
Chapter 1). Place the jackstands on the frame
so the front axle hangs down to the limit of its
travel.

13.3 The rubber splash-shield is easily removed by popping out
the plastic retainers (arrow) with a screwdriver
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13.8 Support the transmission or transfer case with a jack,
unbolt the crossmember (arrow) and allow the

exhaust system to drop down

2 Remove the bolts retaining the front
skid-plate in place. The rear bolts are
reached with a long extension through
access holes (see illustration).

3 Use a blunt screwdriver, pop the plastic
retainers from the flexible splash-shield (see
illustration).

4  Drain the engine oil and remove the oil
filter (see Chapter 1).

5 Remove the starter motor and lay it
aside (see Chapter 5).

6 Disconnect the oxygen sensor from the
exhaust pipe, remove the bolts/nuts and sep-
arate the exhaust pipe from both exhaust
manifolds (see Section 8).

7 Remove the oil dipstick.

8 Place a jack under the transmission or
transfer case to take the weight off the trans-
mission crossmember. Unbolt the cross-
member from the frame and from the trans-
mission mount (see illustration). This allows
the complete exhaust system to drop down.
9 Disconnect the oil-level sensor and the
bracket retaining the transmission cooling
lines to the pan rail (see illustration).

13.11 Take your time and don't force anything - the oil pan
can be removed from under the vehicle

10 Remove all the oil pan bolts, then lower
the pan from the engine. Strike the pan with a
rubber mallet to break the gasket seal. Cau-
tion: Before using force on the oil pan, be
sure all the bolts have been removed.

11 Twist the pan sideways and down to
remove it to the rear (see illustration).

Installation

Refer to illustration 13.16

12 Thoroughly clean the mounting surfaces
of the oil pan and engine block of old gasket
material and sealer.

13 If the oil pan is distorted at the bolt-hole
areas, straighten the flange by supporting it
from below on a 1x4 wood block and tapping
the bolt holes with the rounded end of a ball-
peen hammer. Wipe the gasket surfaces
clean with a rag soaked in lacquer thinner or
acetone.

14  Prepare four pan alignment dowels from
5/16-inch bolts 1-1/2-inches long. Cut off the
bolt heads and slot the ends with a hacksaw.
15 Install the four alignment dowels into the

13.9 Disconnect the oil-level sensor (A) and the nut retaining
the transmission cooling lines (B)

frontmost and rearmost pairs of pan bolt =

holes in the block. Apply RTV sealant on both
sides where the pan meets the rear main cap,
and up front at the junction of the front cover
and block.

16 Lift the pan into position with its gasket
in place, slipping it over the alignment dowels
and being careful not to disturb the gasket.
Install several bolts finger tight (see illustra-
tion).

17 Check that the gasket isn't sticking out
anywhere around the block's perimeter.
When all the bolts are in place, replace the
alignment dowels with four pan bolts.

18 Starting at the center and alternating
from side-to-side towards the ends, tighten
the bolts to the torque listed in this Chapter's
Specifications.

19 The remainder of the installation proce-
dure is the reverse of removal.

20 Add the proper type and quantity of oil
(see Chapter 1) and a new oil filter. Start the
engine and check for leaks before placing the
vehicle back in service.

13.16 Place the pan and gasket into position over the alignment
studs (arrow) and install several pan bolts finger-tight
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OUTER ROTOR

PUMP BODY

14.7a Measure the clearance between the outer rotor

and the pump body

14.2 Remove the bolts (arrows) and lower the oil pump

14.6 Measure the outer oil-pump rotor thickness and
compare it to Specifications

FEELER GAUGE

FEELER GAUGE

14.7b Measure the clearance between the rotor tips

14 Qil pump - removal, inspection
and installation

Refer to illustration 14.2

Removal

1 Unbolt and lower the oil pan (see Sec-
tion 13).

2 While supporting the oil pump, remove
the pump-to-rear main bearing cap bolts
(see illustration).

3 Lower the pump and pickup screen
assembly from the vehicle and clean the gas-
ket surfaces.

Inspection

Refer to illustrations 14.6, 14.7a, 14.7b

and 14.7¢c

4  Remove the oil pump cover.

5 Place a straightedge across the inner
surface of the oil pump cover and try to insert
a 0.0015-inch feeler gauge between the
straightedge and pump cover. If the gauge fits,
the oil pump assembly should be replaced.

6 Remove the outer rotor (see illustra-
tion) and measure its thickness with a
micrometer. If it is less than the rotor thick-

ness listed in this Chapter's Specifications,
the pump assembly should be replaced. The
inner rotor should meet this same minimum
thickness.

7 With feeler gauges, measure the clear-
ance between the outer rotor and the body,
between the inner and outer rotor tips, and
the clearance between the rotors and the
cover (see illustrations). Compare these
measurements to this Chapter's Specifica-
tions. If any clearance is greater than speci-
fied, replace the pump assembly.

Installation

Refer to illustration 14.10

8  Thread the oil pickup tube and screen
into the oil pump and tighten it so that the
pick-up screen is parallel with the bottom of
the oil pan. Caution: Be absolutely certain
that the pickup screen is properly tightened
so that no air can be sucked into the oiling
system at this connection.

9  Prime the pump by pouring clean engine
oil into the pickup tube.

14.7¢ Measure the clearance between
the rotors and the cover
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10 Position the pump on the engine with a
new gasket and make sure the oil pump
driveshaft is aligned with the oil pump (see
illustration).

11 Install the mounting bolts and tighten
them to the torque listed in this Chapter's
Specifications.

12 Install the oil pan and add oil.

13 Run the engine and check for oil pres-
sure and leaks.

15 Flywheel/driveplate - removal
and installation

Refer to Chapter 2, Part A for this proce-
dure, but be sure to use the torque value
listed in this Chapter's Specifications.

16 Rear main oil seal - replacement

Refer to illustrations 16.3 and 16.10

1 Remove the oil pan (see Section 13).

2  Remove the oil pump (see Section 14).
3 Remove the bolts and detach the rear

14.10 The oil pump driveshaft (arrow) must align with the pump

main bearing cap from the engine (see
illustration).

4 Remove the lower half of the oil seal
from the bearing cap or retainer.

5 Loosen the main cap bolts on the num-
ber 2 and number 3 main caps.

6 Use a small brass punch to carefully
press on one end of the upper half of the
existing seal until the other side protrudes,
then pull the seal out from the other side with
needle-nose pliers. Clean the bearing cap
and engine block surfaces carefully to
degrease them and remove any sealant.

7  Lightly oil the lips of the new (neoprene
rubber) crankshaft seals. Caution: Always
wipe the crankshaft surface clean, then oll it
lightly before installing a new seal.

8  Rotate a new seal half into cylinder block
with the seal lip facing toward the front of the
engine (white or yellow paint mark facing the
rear of the engine). Caution: Hold your thumb
firmly against the outside diameter of the seal
as you're rotating it into place. This will prevent
the seal outside diameter from being shaved
from contact with the sharp edge of the engine
block. If the seal gets shaved, you may wind up
with an oil leak.

9  Place the other seal half in the bearing

16.3 Remove the two bolts (arrows) and the rear main cap

cap with the paint mark toward the rear of the
engine.
10 Apply a 0.20-inch drop of Loctite 515, or

equivalent sealant on both sides of the rear = _

main cap as indicated (see illustration). )
11 Install the rear main bearing cap with *
cleaned and oiled bolts and tighten them to
the torque listed in this Chapter's Specifica-
tions. Tighten the remainder of the main
bearing caps to the torque listed in this
Chapter's Specifications. Apply RTV sealant
at the junction of the cap and block (see
illustration 16.10).

12 Install the oil pump and oll pan.

13 The remainder of installation is the
reverse of removal. Fill the pan with oil, run
the engine and check for leaks.

17 Engine mounts - check and
replacement

Refer to illustrations 17.1

Refer to Chapter 2, Part A for this proce-
dure, but use the accompanying illustration
for V8 engine mount locations and descrip-
tions.

MOPAR SILICONE RUBBER ADHESIVE SEALANT SLOTS
J _~LOCTITE 515 (OR EQUIVALENT) \

o

= N

=

-

O CAP
ALIGNMENT
sloT )

""" REAR MAIN

BEARING CAP

16.10 Apply Loctite 515, or equivalent, to either side of the
cap as shown, and RTV sealant at the block/cap
junction after the cap is installed

17.1 Typical V8 engine
mount details

ENGINE SUPPORT
INSULATOR ASM.
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Contents

Section Section
Camshafts - removal, inspection and installation.............cccccceuenne 8 Oil pan - removal and installation eI 14
Crankshaft front oil seal - replacement. 13 Oil pump - removal, inspection and installation.............cceveveeuenes 15
Crankshaft pulley/vibration damper - removal and installation...... 12 Rear main oil seal - replacement..................... 17
Cylinder compression check .......cocuiieiinnne See Chapter 2D Repair operations possible with the engine in the vehicle............. 2
Cylinder head - removal and installation.. 1 Rocker arms and hydraulic lash adjusters - removal,
Drivebelt check, adjustment and replacement................ See Chapter 1 inspection and installation ..o 5
Driveplate - removal and installation... 16 Spark plug replacement ..........c.ccocverininninens See Chapter 1
Engine mounts - check and replacement 18 Timing chain and sprockets - removal, inspection
Engine oll and filter change........... See Chapter 1 and installation 7
Engine overhaul - general information ..........cccccevcvueuene See Chapter 2D Top Dead Center (TDC) for number one piston - locating.............. 3
Engine - removal and installation...........cccceevvrreenrecraennas See Chapter 2D Valve cover - removal and installation ....... 4
Exhaust manifold - removal and installation 10 Valve springs, retainers and seals - replacement ...........c.cccecueurenn 6
General information.........cccccoeeeee. 1 Valves - servicing....... See Chapter 2D
Intake manifold - removal and installation 9 Water pump - removal and installation .........c.cccceeannnne See Chapter 3
Specifications
General
Displacement 287 cubic inches

Bore and stroke
Cylinder numbers (front to rear)

Left bank ......ccceervnvenieennnees

Right bank.......cccovvmiunmnneniiniinnes
Firing order

Camshaft

Valve lift
Intake siaminiimimmn st s rsasi

Camshaft bearing oil clearance
Standard..........cccevviiiniiiice e
Service limit..........cccceeee.

Camshaft journal diameter ...........ccccverveerrenens

Camshaft bore diameter..............ccccocvnrininne

3.66 x 3.40 inches

1-3-5-7
2-4-6-8
1-8-4-3-6-5-7-2

0.003 to 0.0079 inch

0.443 inch
0.4292 inch

0.001 to 0.0026 inch
0.0026 inch

1.0227 to 1.0235 inch
1.0245 to 1.0252 inch

-

FRONT
OF
ENGINE

OOOO

CLOCKWISE ROTATION
1-8-4.3-6-5-7-2

(D)

Cylinder identification diagram
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" RGBT KR E AT B ™

Timing chain

idier gaar endPIay - o uii i sl e vk s s 0.004 to 0.010 inch
Qil pump
Cover warpage limit.......ccouveeriiicnimiiiis s ceieessassessecensessansssaenanns 0.001 inch
Inner and outer rotor thICKNESS ......c.ciiiiicenneiensiesneesiessssssssessaenans 0.4756 inch
Quter rotor diameter (MINIMUM) ....ccoeeoeeeeeeciercee e sssereeereernserrreenns 3.3843 inches
Outer rotor-to-housing clearance (Maximum) .........cccoueveven. 0.0186 inch
Inner rotor-to-outer rotor lobe clearance...........ccoccccvinirsssnresncesssenennes 0.006 inch
Oil pump housing-to-rotor side Clearance...........c.cveeiviiieieiniiriinisnennins 0.0014 to 0.0038 inch
Torque specifications Ft-Ibs (unless otherwise indicated)
Camshaft sprocket bolts (non-oiled) .... 90
Camshaft bearing cap bolts ............cccce... 100 in-lbs
Crankshaft pulley/vibration damper bolt ...........c.cceeeerreenninieriesieresennn 130
Cylinder head bolts
Step one
T mmbolts {1 WwougN 1O o it i i iraavii 15
Step two
11 mm bolts (1 through 10):.caumnanunnmmsnmmisinimm 35
Step three
B8 iMBols (11 trough 14 cmsnanimasmtivianandannang 18
Step four
11 mm bolts (1 through 10).......cccciiiniiininiminannsiugia Turn an additional 90 degrees
Step five
8 mm bolts (11 through 14)....... 22
Driveplate bolts.........cccoocnieeniiennas 45
Engine mount bracket-to-block bolts 45
Engine mount through bolt/nut............. 45
Exhaust manifold bolts .. 18
Exhaust manifold heat shleld nuts
72 in-lbs
Loosen an additional 45 degrees
105 in-lbs
132 in-lbs
Ol pan.cealin Plug i iibmidanamimiiradibie i o 25
Oil pick-up tube mounting bolt/nut ....... 21
Oil pump mMounting BOMS .......cooveeerrereereerererermresseresnsesees 21
Oil pump cover screws.... 105 in-lbs
Timing chain cover bolts.. 40
Timing chain gulde BORS. ... i sss s asnessamassamasssisans 21
Timing chain guide access plugs s 15
Timing chain idler sprocket bolt ... 25
Timing chain tensioner arm pivot bolt ...........cccceeeiiniicnnecne. 150 in-lbs
Timing chain tensioner (secondary)...........ccvinieenireniconcinnns 21
Timing chain tensioner (primary)........ R L . 21
Transmission-to-oil pan sUpport brace ... 40
Valve cover bolts i ety el vt oSN 105 in-lbs
Water outiet hauBIng......osa i n i s s s 105 in-lbs

1 General information

This Part of Chapter 2 is devoted to in-
vehicle repair procedures for the 4.7L V8
engine. These engines utilize a cast iron
engine block with eight cylinders arranged in
a “V” shape at a 90-degree angle between
the two banks. The overhead camshaft alu-
minum cylinder heads are equipped with
replaceable valve guides and seats. Stamped
steel rocker arms with an integral roller bear-
ing actuate the valves.

Al information concerning engine

removal and installation and engine block
and cylinder head overhaul can be found in
Part D of this Chapter.

The following repair procedures are
based on the assumption that the engine is
installed in the vehicle. If the engine has been
removed from the vehicle and mounted on a
stand, many of the steps outlined in this Part
of Chapter 2 will not apply.

The Specifications included in this Part
of Chapter 2 apply only to the procedures
contained in this Part. Part D 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,
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hole to assist in finding TDC

it may be helpful to remove the hood to
improve access to the engine as repairs are
performed (refer to Chapter 11, if necessary).
Cover the fenders to prevent damage to the
paint. Special pads are available, but an old
bedspread or blanket will also work.

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

Exterior engine components, such as
the intake and exhaust manifolds, the oil pan,
the oil pump, the water pump (see Chapter
3), the starter motor, the alternator and the
fuel system components (see Chapter 4) can
be removed for repair with the engine in
place.

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 camshafts, timing chains
and sprockets are 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 illustrations 3.5 and 3.8

1 Top Dead Center (TDC) is the highest
point in the cylinder that each piston reaches
as it travels up the cylinder bore. Each piston
reaches TDC on the compression stroke and
again on the exhaust stroke, but TDC gener-

ally refers to piston position on the compres-
sion stroke.

2  Positioning the piston(s) at TDC is an
essential part of many procedures such as
valve timing, camshaft and timing
chain/sprocket removal.

3 Before beginning this procedure, be
sure to place the transmission in Neutral and
apply the parking brake or block the rear
wheels. Also, disable the ignition system by
disconnecting the primary electrical connec-
tors at the ignition coil packs and remove the
spark plugs (see Chapter 1).

4 In order 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.

a) The preferred method is to turn the
crankshaft with a socket and ratchet
attached to the bolt threaded into the
front of the crankshaft. Apply pressure
on the bolt in a clockwise direction only.
Never turn the bolt counterclockwise.

b) A remote starter switch, which may save
some time, can also be used. Follow the
instructions included with the switch.
Once the piston is close to TDC, use a
socket and ratchet as described in the
previous paragraph.

c) If an assistant is available to turn the
ignition switch to the Start position in
short bursts, you can get the piston
close to TDC without a remote starter
switch. Make sure your assistant is out
of the vehicle, away from the ignition
switch, then use a socket and ratchet as
described in Paragraph (a) to complete
the procedure.

5 Install a compression pressure gauge in
the number one spark plug hole (refer to
Chapter 2D). It should be a gauge with a
screw-in fitting and a hose at least six inches
long (see illustration).

6 Rotate the crankshaft using one of the
methods described above while observing for
pressure on the compression gauge. The

the timing chain cover

moment the gauge shows pressure indicates
that the number one cylinder has begun the
compression stroke,

7 Once the compression stroke has = :

begun, TDC for the compression stroke is
reached by bringing the piston to the top of
the cylinder.

8  Continue turning the crankshaft until the
notch in the crankshaft damper is aligned with
the TDC mark on the timing chain cover (see
illustration). At this point, the number one
cylinder is at TDC on the compression stroke.
If the marks are aligned but there was no
compression, the piston was on the exhaust
stroke. Continue rotating the crankshaft 360-
degrees (1-turn). Note: If a compression
gauge Is not available, you can simply place a
biunt object over the spark plug hole and lis-
ten for compression as the engine is rotated.
Once compression at the No. 1 spark plug hole
is noted the remainder of the Step is the
same.

9  After the number one piston has been
positioned at TDC on the compression
stroke, TDC for any of the remaining cylin-
ders can be located by turning the crankshaft
90 degrees and following the firing order
(refer to the Specifications). Rotating the
engine 90 degrees past TDC #1 will put the
engine at TDC compression for cylinder #8.

4 Valve cover - removal and
installation

Refer to illustrations 4.4, 4.5, 4.9, 4.10, 4.11
and 4.12

Removal

1 Disconnect the cable from the negative
terminal of the battery.

2 Remove the air intake duct and the
throttle body resonator (see Chapter 4).

3  Detach the electrical connector(s) from
the ignition coils and the fuel injectors on the
side from which the valve cover is to be
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position it aside

[,d &oh :

4.9 When working on the right valve cover, it will be necessary to
position aside the accumulator (A), the heater hoses and bracket

;.

%

gl

(B) and the fuel injection wiring harness (C)

removed. If both valve covers are to be
removed, disconnect all of the connectors
from the ignition coils and the fuel injectors.

Left valve cover

4 Unclip the fuel injector wiring harness
from the studs on the valve cover and posi-
tion it aside (see illustration).

5 Remove the valve cover studs and bolts
(see illustration). Make a note of the stud
locations before removal to ensure correct
positioning during installation.

6 Detach the valve cover. Note: If the
cover sticks to the cylinder head, use a block
of wood and a hammer to dislodge it. If the
cover still won't come loose, pry on it care-
fully, but don't distort the sealing flange.

Right valve cover

7  Detach the power distribution center
from the battery tray and position it aside.
Make sure to disconnect the cable from the
positive terminal of the battery before doing
so, then remove the battery tray from the

4.4 Detach the wiring harness from the valve cover studs and 4.5 Left valve cover mounting details - arrows indicate

stud locations

CRANKCASE
BREATHERS (2)

4.10 Location of the crankcase breather valves

engine compartment (see Chapter 5).

8  Partially drain the cooling system until
the level is below heater hoses (see Chapter
1 if necessary), then remove the heater hoses
from the engine and the retaining clips and
position them aside.

9 Remove the engine drivebelt (see Chap-
ter 1), then unbolt the air conditioning com-
pressor from the engine and position it aside
without disconnecting the refrigerant lines.
Also loosen the air conditioning accumulator
bracket (see illustration).

10 Detach the breather hose and filter
assembly from the rear of the right cylinder
head (see illustration).

11  Remove the PCV hose from the oil fill
tube, then remove the oil fill tube with the
PCV valve attached from the cylinder head
(see illustration).

12 Remove the valve cover studs/nuts and
bolts (see illustration). Make a note of the
stud locations before removal to ensure cor-
rect positioning during installation.

13 Detach the valve cover. Note: If the

cover sticks to the cylinder head, use a block
of wood and a hammer to dislodge it. If the
cover still won’t come loose, pry on it care-
fully, but don't distort the sealing flange.

4.11 0Qil filler tube mounting bolts/nut
(arrows) - detach the heater hose bracket
from the stud to access the nut
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4.12 Right valve cover mounting details - arrows indicate

stud locations

Installation

14 The mating surfaces of each cylinder
head and valve cover must be perfectly clean
when the covers are installed. Use a gasket
scraper to remove all traces of sealant or old
gasket material, then clean the mating sur-
faces with lacquer thinner or acetone (if
there's sealant or oil on the mating surfaces
when the cover is installed, oil leaks may
develop). Be extra careful not to nick or
gouge the mating surfaces with the scraper.
Caution: Do not use harsh cleaners when
cleaning the valve covers or damage to the
covers may occur.

15 Clean the mounting bolt or stud threads
with a wire brush if necessary to remove any
corrosion and restore damaged threads. Use
a tap to clean the threaded holes in the heads.
16 Place the valve cover and new gasket in
position, then install the stud/nuts and bolts
in the correct location from which they where
removed. Tighten the bolts in several steps to
the torque listed in this Chaptar s Specifica-
tions.

17 Complete the installation by reversing
the removal procedure. Start the engine and
check carefully for oil leaks.

5 Rocker arms and hydraulic lash
adjusters - removal, inspection
and installation

Refer to illustrations 5.5, 5.7 and 5.8

Note 1: A special valve spring compressor
available from most aftermarket specialty tool
manufacturers will be required for this proce-
dure. The only other alternative to accom-
plishing this task without the use of this spe-
cial tool is to remove the timing chains and the
camshafts, which requires major disassembly
of the engine and surrounding components.
Note 2: This engine is a non-freewheeling
engine and the pistons must be down in the
cylinder bore before the valve and spring
assembly can be compressed to allow rocker
arm removal.

1 Before beginning this procedure, be
sure to place the transmission in Park and

5.5 Using a special type valve spring compressor, depress the

valve spring just enough to remove the rocker arm

apply the parking brake or block the rear
wheels. Also, disable the ignition system by
disconnecting the primary electrical connec-
tors at the ignition coils and remove the spark
plugs (see Chapter 1).

2 Remove the valve cover(s) (see Sec-
tion 4).

3 Before the rocker arms and lash
adjusters are removed, arrange to label and
store them, so they can be kept separate and
reinstalled on the same valve they were
removed from.

4  Rotate the engine with a socket and
ratchet in a clockwise direction only by the
crankshaft pulley/vibration damper bolt until
the piston(s) are positioned correctly to
remove the rocker arms from the corre-
sponding cylinders as follows:

a) Remove the rocker arms from cylinders
No. 2 and 8 with the No.1 piston at TDC
on the compression stroke (see Sec-
tion 3).

b) Remoave the rocker arms from cylinders
No. 3 and 5 with the No. 1 piston at TDC
on the exhaust stroke. Rotate the
crankshaft exactly 360 degrees (1-turn)
from TDC on the compression stroke to
bring the No.1 piston to TDC on the
exhaust stroke. This is also verified by
observing that the “V8" marks on the
camshaft sprocket are pointing straight
upward.

¢) Remove the rocker arms from cylinders
No. 4 and 6 with the No. 3 piston at TDC
on the compression stroke.

d) Remove the rocker arms from cylinders
No. 1 and 7 with the No. 2 piston at TDC
on the compression stroke.

5 Hook the valve spring compressor
around the base of the camshaft. Depress
the valve spring just enough to release ten-
sion on the rocker arm to be removed. Once
tension on the rocker arm is relieved, the
rocker arm can be removed by simply pulling
it out {see illustration).

6 If you're removing or replacing only a
few of the rockers arms or lash adjusters,
locate the cylinder number of the rocker arm
or lash adjuster you wish to remove in Step 4,

5 7 Pull the lash adjuster up and out of its
bore to remove it from the cylinder head

then rotate the crankshaft to the correspond-
ing position. Remember to keep the rocker
arm and lash adjuster for each valve together
so they can be reinstalled in the same loca-
tions. Refer to Section 3 as necessary to help
position the designated cylinder at TDC.

7 Once the rocker arms are removed, the
lash adjusters can be pulled out of the cylin-
der head and stored with the corresponding
rocker arm (see illustration).

8 Inspect each rocker arm for wear,

5.8 Inspect the rocker arms at the
following locations

A  Valve stem seat
B  Roller
C Lash adjuster pocket
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cracks and other damage. Make sure the
rollers turn freely and show no signs of wear,
also check the pivot area for wear, cracks
and galling (see illustration).

9 Inspect the lash adjuster contact sur-
faces wear or damage. Make sure the lash
adjusters move up and down freely in their
bores on the cylinder head without excessive
side to side play.

10 Installation is the reverse of removal with
the following exceptions: Always install the
lash adjuster first and make sure they're at
least partially full of oil before installation.
This is indicated by little or no lash adjuster
plunger travel.

6 Valve springs, retainers and seals
- replacement

Refer to illustrations 6.5, 6.7a, 6.7b, 6.8, 6.13
and6.15

Note: Broken valve springs and defective valve
stern seals can be replaced without removing
the cylinder heads. Two special tools and a
compressed air source are normally required
to perform this operation, so read through this
Section carefully. The special-type of valve
spring compressor required for rocker arm and
valve spring removal may not be available at all
tool rental yards, so check on the availability
before beginning the job.

1 Remove the valve cover(s) (see Sec-
tion 4).

2 Refer to Section 5 and remove the
rocker arms from the affected cylinder head.
3 Remove the spark plug (see Chapter 1)
from the cylinder that has the defective com-
ponent. If all of the valve stem seals are being
replaced, all of the spark plugs and rockers
arms should be removed.

4 Turn the crankshaft until the piston in
the affected cylinder is at Top Dead Center
on the compression stroke (refer to Sec-
tion 3). If you're replacing all of the valve stem
seals, begin with cylinder number one and
work on the valves for one cylinder at a time.
Move from cylinder-to-cylinder following the

6.7a Compress the valve spring enough
to release the valve stem locks...

6.5 You'll need an
air hose adapter
this long to reach
down into the
spark plug tubes -
they're commonly
available from
auto parts stores

firing order sequence (see this Chapter's
Specifications).

5 Thread a long adapter into the spark
plug hole and connect an air hose from a
compressed air source to it (see illustration).
Most auto parts stores can supply the air
hose adapter. Note: Because of the length of
the spark plug wells, it will be necessary to
use a long spark plug adapter with a length of
hose attached (as used on many cylinder
compression gauges) utilizing a quick-discon-
nect fitting to hook to your air source.

6  Apply 90 to 100 psi of compressed air to
the cylinder. Warning: The piston may be
forced down by the compressed air, causing
the crankshaft to turn suddenly. If the wrench
used when positioning the number one piston
at TDC is still attached to the bolt in the
crankshaft nose, it could cause damage or
injury when the crankshaft moves.

7  Stuff shop rags into the cylinder head
holes around the valves to prevent parts and
tools from falling into the engine, then use a
valve spring compressor to compress the
spring. Remove the valve stem locks with
small needle-nose pliers or a magnet (see
illustrations). Note: The valves should be
held in place by the air pressure. If the valve
faces or seats are in poor condition, leaks
may prevent air pressure from retaining the
valves. If the valves cannot hold air, the cylin-
der head should be removed and taken to a
machine shop for a valve job.

8 Remove the spring retainer and valve

6.7b ... and lift them out with a magnet
or needle-nose pliers

spring, then remove the valve stem seal (see
illustration).

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.

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.

13 Lubricate the valve stems with engine oil
and install the valve spring seat/valve seal
assembly over the top of the valves stems.
Using the stem of the valves as a guide, slide
the seals down to the top of each valve
guide. Using a hammer and a deep socket or
seal installation tool, gently tap each seal into
place until it's completely seated on the
guide (see illustration). Don’t twist or cock
the seals during installation or they won't seal
properly on the valve stems. Make sure the
garter spring (if equipped) is still in place
around the top of the seal.

14 Install the spring and retainer in position
over the valve with the colored mark (if

- e —— .
6.8 A pair of pliers will be required to

remove the valve stem seal from
the valve guide
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6.13 Using a deep socket and hammer,
gently tap the new seals onto the valve
guide only until seated

equipped) on the spring facing UP. Com-
press the valve spring assembly only enough
to install the keepers in the valve stem.

15 Position the keepers in the valve stem
groove. Apply a small dab of grease to the
inside of each keeper to hold it in place if
necessary (see illustration). Remove the
pressure from the spring tool and make sure
the keepers are seated.

16 Disconnect the air hose and remove the
adapter from the spark plug hole.

17 Repeat the above procedure on the
remaining cylinders, following the firing order
sequence (see the Specifications). Bring each
piston to top dead center on the compres-
sion stroke before applying air pressure.

18 Refer to Section 5 and install the rocker
arms.

19 Refer to Section 4 and install the valve
covers.

20 Install the spark plug(s) and the ignition
coils referring to the appropriate sections as

necessary.

21 Start and run the engine, then check for
oil leaks and unusual sounds coming from
the valve cover area.

el OR

7.11 When the engine is at TDC on the exhaust stroke, the crankshaft pulley/vibration

6.15 Apply a small dab of grease to each
valve stem lock as shown here before
installation - it will hold them in place on
the valve stem as the spring is released

7 Timing chain and sprockets -
removal, inspection and
installation

Note 1: Special tools are necessary to com-
plete this procedure. Read through the entire
procedure and obtain the special tools before
beginning work.

Note 2: The 4.7L engine utilizes three timing
chains to produce proper valve timing. The
primary timing chain runs around the
crankshaft sprocket and the idler gear
sprocket. This chain synchronizes the
crankshaft and pistons with the idler gear,
while two secondary timing chains run around
the rear of the idler gear and up to the
camshaft sprockets to synchronize the valve
timing with the crankshaft. Refer to Step 19
for in-vehicle timing chain inspection proce-
dures and to Chapter 2D for idler gear end-
play check prior to timing chain removal.

Removal

Refer to illustrations 7.7, 7.11, 7.13, 7.14,
7.15, 7.16a, 7.16b, 7.17 and 7.18

1 Disconnect the cable from the negative
terminal of the battery.

2  Drain the cooling system (see Chap-
ter 1).

¥

7.7 Drivebelt tensioner retaining
bolt (arrow)

3  Refer to Chapter 3 and remove the cool-
ing fan, the accessory drivebelt and the fan
shroud from the engine compartment.

4  Detach the heater hoses and the lower
radiator hose from the timing chain cover and
position them aside.

5  Unbolt the power steering pump and set

it aside without disconnecting the fluid lines
(see Chapter 10).

6 Remove the alternator (see Chapter 5).
Also unbolt the air conditioning compressor
(if equipped) and position it aside without dis-
connecting the refrigerant lines.

7 Remove the accessory drivebelt ten-
sioner from the timing chain cover (see illus-
tration).

8 Remove the valve covers (see Section 4)
and the spark plugs (see Chapter 1).

9 Remove all of the rocker arms following
the procedure outlined in Section 5. Note:
This step is not absolutely necessary, but it
will help make alignment of the camshaft
sprockets easier upon installation and also
eliminate any possibility of the pistons con-
tacting the valves during this procedure,
since the 4.7L V8 is an interference engine.
10 Remove the camshaft position sensor
from the right cylinder head (see Chapter 6).
11 Position the number one piston at TDC
on the exhaust stroke (see Section 3). Visu-

damper is aligned with the mark on the timing

chain cover and the “V8" marks on the camshaft sprockets should be pointing to the 12 o'clock position
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7.15 Secondary timing chain tensioner
mounting bolts (arrows)

ally confirm the engine is at TDC on the
exhaust stroke, by verifying that the timing
mark on the crankshaft pulley/vibration
damper is aligned with the mark on the timing
chain cover and the "V8" marks on the
camshaft sprockets are pointing straight up
in the 12 o'clock position (see illustration 3.8
and the accompanying illustration).

12 Remove the crankshaft pulley (see Sec-
tion 12).

13 Remove the timing chain cover and the
water pump as an assembly (see illustra-
tion). Note that various types and sizes of
bolts are used. They must be reinstalled in
their original locations. Mark each bolt or
make a sketch to help remember where they
go.

14 Cover the oil pan opening with shop
rags to prevent any components from falling
into the engine. Collapse the primary timing
chain tensioner with a pair of locking pliers
and install a locking pin into the holes in the
tensioner body to keep it in the retracted
position (see illustration).

7.16a Removing the left camshaft
sprocket bolt while holding the sprocket
with a pin spanner wrench - note the
chain guide access plug

15 Remove the secondary timing chain ten-
sioners (see illustration).

16 Remove the camshaft sprocket retain-
ing bolts (see illustrations). Pull the
camshaft sprockets off the camshaft hubs
one at a time. Lower the sprocket(s) into the
cylinder head opening until the chain can be
displaced from around the sprocket, then
remove the camshaft sprockets from the
engine and let the secondary chains fall
down between the timing chain guides.
Warning 1: If the rocker arms were not
removed as suggested in Step 9, it will be
necessary to hold the camshafts from rotat-
ing with a set of locking pliers while the
sprocket is being removed. Work on one
camshaft and sprocket at a time starting with
the left sprocket and proceeding to the right
sprocket. After the sprocket is removed from
the camshaft(s), let the camshaft slowly
rotate to its neutral position. This is typically
15 degrees clockwise on the left camshaft

7.14 Locking the primary timing chain tensioner in

the retracted position

. - & -4 o
7.16b The right camshaft sprocket is
identified by the camshaft position sensor
ring (arrow) which is fastened to the rear
of the sprocket - be extremely careful not
to damage or place a magnetic object of
any kind near the camshaft position

sensor ring or a no start condition may

occur after installation

sprocket and 45 degrees counterclockwise
on the right camshaft. Pressure from the
valve springs will make the camshafts rotate
as the sprockets are removed. Sudden
movement of the camshafts may allow the
valves to strike the pigtons. Warning 2:
Never install the locking pliers on a camshaft
lobe as damage the camshaft will occur.
When using locking pliers, always rotate the
camshaft with locking pliers by the base
shaft. Warning 3: Do not rotate the
crankshaft or camshafts separately after the
secondary timing chains are loosened or
removed with the rocker arms installed in the
engine as piston or valve damage may occur.
The only exception to this rule is when the
camshafts must be rotated slightly, to realign
the camshaft sprockets with the camshafts
during installation. Caution: The right
camshaft sprocket is identified by the
camshaft position sensor ring which is fas-


http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html

Chapter 2 Part C 4.7L V8 engine

7.17 Remove the primary timing chain and the secondary chains

as an assembly from the engine

‘tened to the rear of the sprocket. Be
extremely careful not to damage or place a
magnetic object of any kind near the
camshaft position sensor ring or a no start
condition may occur after installation.

17 Remove the idler sprocket bolt, then
detach the idler sprocket, the crankshaft
sprocket, the primary timing chain and the

- secondary timing chains as an assembly (see
fllustration).

18 Remove the cylinder head access plugs
(see illustrations 7.16a and 7.16b). Also
remove the oil fill tube (if not already
removed) from the front of the right cylinder
head. Detach the timing chain guides and
tensioner arms (see illustration).

Inspection

Refer to illustrations 7.19a and 7.19b

18 Inspect the camshaft and crankshaft
sprockets for wear on the teeth and keyways.
Inspect the chains for cracks or excessive
wear of the rollers. Inspect the facing of the
chain guides and tensioner arm for excessive
wear. If any of the components show signs of
excessive wear or the chain guides are
grooved in excess of 0.039 inch deep they
must be replaced. If any of the timing chain
guides are excessively grooved or melted,
the tensioner lube jet may be clogged. Be
sure to remove the jet and blow compressed
air through it to remove any debris or foreign
material (see illustration). Also inspect the
idler sprocket bushing and spline joint for
wear (see Chapter 2D). Note: Secondary tim-
ing chain stretch can be checked by remov-
ing the timing chain cover and the water
pump assembly, then rotate the engine clock-
wise until the pistons in the secondary ten-
sioners reach their maximum travel or exten-
sion. Using a machinist’s ruler or a dial
caliper, measure the piston protrusion or
extension from the stepped ledge on the pis-
ton to the tensioner housing on each ten-
sioner (see illustration). If the maximum
extension of either tensioner piston exceeds

7.19a If excessive wear on the chain
guides is evident, check the oil jet on the
side of each secondary tensioner
for a clogging

0.590 inch, the secondary timing chains are
worn beyond their limits and should be
replaced.

Installation

Refer to illustrations 7.21, 7.22, 7.25, 7.26,
7.28,7.33, 7.41aand 7.41b

20 If removed, install the timing chain
guides and tensioner pivot arms back onto
the engine and tighten the bolts to the torque
listed in this Chapter's Specifications. Apply
several drops of medium strength thread-
locking compound to the tensioner pivot arm
bolts before installing them. Note that the sil-
ver bolts retain the guides to the cylinder
head and the black colored bolts retain the
guides to the engine block.

21 If the primary timing chain tensioner was
removed or replaced install it back onto the
engine in the locked position and tighten the
bolts to the torque listed in this Chapter's
Specifications (see illustration).

22 Working on one secondary timing chain
tensioner at a time, compress the tensioner
piston in a vise until the stepped edge is flush

7.18 Timing chain guide and tensioner arm pivot bolts (arrows)

e

7.19b Measure the piston protrusion of
the secondary tensioners to check the
stretch of the secondary timing chains

1 Secondary tensioner arm
2 Secondary tensioner piston

7.21 Primary timing chain tensioner/oil
pump mounting bolts
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7.22 Locking the secondary tensioner(s)
in the retracted position - note the
“identification” mark on the side of the
tensioner, as they are not interchangeable

1 Insert locking pin
2  Identification mark
3  Ratchet paw!

4  Ratchet

5  Tensioner piston

with the tensioner body (see illustration).
Insert a small scribe or other suitable tool into
the side of the tensioner body and push the
spring loaded ratchet pawl away from the
ratchet mechanism, then push the ratchet
down into the tensioner body until it's
approximately 0.080 inch away from the ten-
sioner body. Insert the end of a paper clip
into the hole on the front of the tensioner to
lock the tensioner in place.

23 After the two secondary tensioners have
been compressed and locked into place,
install them on the engine and tighten the
bolts to the torque listed in this Chapter’'s
Specifications. Make sure the tensioner with
the “R” mark is installed on the right (passen-
ger side) secondary chain and the tensioner
with “L" mark is installed on the left (driver's
side) secondary chain. The secondary chain
tensioners cannot be switched with one
another. Also make sure the plate behind the
left secondary chain tensioner is installed
correctly.

24 If you purchased a new timing chain ver-
ify that you have the correct timing chain for
your vehicle by counting the number of links
the chain has and comparing the new chain
with the old chain. Also compare the position
of the colored links in the new chain with the
position of the colored links in the old chain.
25 Note that the idler sprocket has three
drive gears incorporated into it. The front or
forward facing gear (the largest of the three)
is for the primary timing chain, the second or
middie gear is for the left secondary chain
and the third or rear gear is for the right sec-
ondary sprocket (see illustration). The next 5
Steps will involve assembling the timing
chains onto the idler sprocket on a work-
bench.

26 Place the idler sprocket on a workbench

7.25 Side view of the idler gear

Idler sprocket assembly

Left camshaft (secondary) chain teeth
Right camshaft (secondary) chain teeth
Primary timing chain teeth

Bl =

with the mark on the front in the 12 o'clock
position. Loop the right camshaft chain over
the rear gear (farthest away from the primary
chain gear) on the idler sprocket and position
it so that the two plated links on the chain are
visible through the lower (4 o'clock) window
in the idler sprocket (see illustration).

27 Loop the left camshaft chain over the
front of the idler sprocket and position it over
the middle gear so that the two plated links
on the chain are visible through the lower (8
o'clock) window in the idler sprocket. Note:
After the left chain is in position, the two
plated links on the right chain will no longer
be visible through the 4 o'clock window in the
idler sprocket, so be sure that the right

camshaft chain is installed correctly before
installing the left camshaft chain.

28 After the secondary (camshaft) chains
have been installed properly on the idler
sprocket, install the special secondary chain
holding tool onto the idler sprocket (see
illustration). This tool serves as a third hand,
to secure the camshaft chains to the idler
sprocket during the installation of the idler
sprocket onto the engine.

29 Install the primary timing chain onto the
primary chain gear of the idler sprocket and
align the double plated links with the mark on
the front of the sprocket. The mark on the
idler sprocket should still be in the 12 o'clock
position.

30 Insert the teeth of the crankshaft
sprocket into the primary timing chain with
the mark on the crankshaft sprocket pointing
down in the 6 o'clock position and aligned
with the single plated link on the chain.

31 Lubricate the idler shaft and bushing
with clean engine oil.

32 Install the idler sprocket, the crankshaft
sprocket and the timing chains with the chain
holding tool as an assembly onto the engine.
Slide the crankshaft sprocket over the key-
way on the crankshaft and position the idler
sprocket partially over the idler shaft (just
enough to hold the primary chain in place).
Then feed the secondary chains up through
the chain guides and the cylinder head. Note:
It may be easier to bend a hook in the end of
a coat hanger to help pull the secondary
chains up through the timing chain guides
and the cylinder head opening.

33 Loop the secondary chains over the
camshaft hubs and secure them with rubber
bands to remove the slack from the chains,
then push the idler gear, primary timing chain
and the crankshaft sprocket assembly back
on to the engine until they're fully seated

7.26 Timing chain installation details and related components



http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html
Chapter 2 Part C 4.7L V8 engine

7.28 Install the secondary chain holding
tool onto the idler sprocket with the
plated links on the right camshaft chain in
the 4 o’clock position and the left
camshaft chain in the
8 o'clock position

1 Secondary chain holding tool

2  Right camshaft timing chain

3  Secondary chain holding tool
retaining pins

4  Left camshaft timing chain

against the block (see illustration).

34 Align the “L" mark on left camshaft
sprocket with the plated link on the left
camshaft chain and position the camshaft
sprocket over the camshaft hub (see illustra-
tion 7.26). The camshaft may have to be
rotated slightly to align the dowel pin on the
camshaft with the slot on the sprocket.

35 Align the “R" mark on right camshaft
sprocket with the plated link on the right
camshaft chain and position the camshaft
sprocket over the camshaft hub. The
camshaft may have to be rotated slightly to
align the dowel pin on the camshaft with the
slot on the sprocket. Note: If the rocker arms
were not removed as suggested in Step 9, it
will be necessary to rotate and hold the
camshafts with a set of locking pliers while
the sprocket is being installed. This is typi-

I . I :
' .

7.41b Tightening the right camshaft
sprocket bolt

/ 3
s k._-;- iy
7.33 Partially install the idler sprocket, the
crankshaft sprocket, the timing chains
and the chain holding tool as an assembly
onto the engine with the marks aligned as
shown - feed the secondary chains up
through the timing chain guides and loop
them over the camshaft hubs, then push
the primary chain assembly the rest of the
way on the engine until it's seated against
the block

cally 15 degrees counterclockwise on the left
camshaft sprocket and 45 degrees clockwise
on the right camshaft (the exact opposite of
removal). Work on one camshaft and
sprocket at a time starting with the left
sprocket and proceeding to the right sprocket
and never rotate the camshaft by a camshaft
lobe or damage to the camshaft will occur.

36 Thoroughly clean the camshaft and idler
sprocket bolts. Make sure all oil is removed
from the bolt threads before installation, as
over-tightening of bolts may occur if oil is not
removed, then lubricate the bolt washers with
small amount of clean engine oil making sure
not to get oil on the threads.

37 |Install the camshaft sprocket boits fin-
ger tight. Remove the secondary timing chain
holding tool from the idler sprocket, then
install the idler sprocket retaining bolt and
tighten it to the torque listed in this Chapter's
Specifications.

38 Verify that all the plated timing chain links
are aligned as shown in illustration 7.26.

39 Remove the locking pins from the pri-
mary timing chain tensioner and the sec-
ondary timing chain tensioners. Caution: Do
not manually extend the tensioners by hand;
doing so will only over extend the tensioners
and lead to premature timing chain wear.

40 Rotate the engine two complete revolu-
tions and reverify the position of the timing
marks again. The idler sprocket mark should
be located in the 12 o'clock position and the
crankshaft sprocket mark should be located
in the 6 o'clock position with the “V8" marks
on the camshaft sprockets located in the 12
o'clock position.

41 Using a spanner wrench to hold the
sprockets from turning, tighten the camshaft
sprocket bolts to the torque listed in this
Chapter's Specifications (see illustrations).

sprocket bolt

42 Remove all traces of old sealant or gas-
ket material from the timing chain cover and
the engine block.

43 Place the timing cover and gasket in
position on the engine and install the bolts in
their original locations and tighten the bolts to
the torque listed in this Chapter's Specifica-
tions.

44 The remainder of the installation is the
reverse of removal. Be sure to use pipe
sealant on the cylinder head plugs to prevent
oil leaks.

8 Camshafts - removal, inspection
and installation

Note 1: Special tools are necessary to com-
plete this procedure. Read through the entire
procedure and obtain the special tools before
beginning work.

Note 2: The camshafts should always be
thoroughly inspected before installation and
camshaft endplay should always be checked
prior to camshaft removal,

Removal

Refer to illustrations 8.7a, 8.7b and 8.9

1 Disconnect the cable from the negative
terminal of the battery.

2 Remove the valve covers (see Sec-
tion 4).

3  Remove the rocker arms (see Section 5).
4  Rotate the engine with a socket and
ratchet (in a clockwise direction only) by the
crankshaft pulley/vibration damper bolt until
the “V8" marks on the camshaft sprockets
are located in the 12 o'clock position (see
illustration 7.11).

5 Using a permanent marker, apply align-
ment marks to the secondary timing chain
links on either side of the “V8” marks on both
camshaft sprockets to help aid the installa-
tion process (4 marks total).

6 Using a spanner wrench to hold the
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8.7a Timing chain tensioner wedge

camshaft sprockets from turning, loosen the
camshaft sprocket bolts several turns, then
retighten the bolts by hand until they're snug
up against the sprocket. If the camshaft
sprockets have rotated during the bolt loos-
ening process, rotate the engine clockwise
until the “V8" marks on the cam sprockets
are realigned in the 12 o'clock position.

7 Install a timing chain tensioner wedge
through the opening in the top of the cylinder
head and force the wedge down between the
narrowest section of the secondary chain
(see illustrations). If both camshafts are to
removed, two timing chain wedges will be
necessary (one for the left camshaft chain
and one for the right camshaft chain). The
wedge is used to secure the chain and the
secondary tensioner in place while the
camshaft is removed. Caution 1: Failure to
use a timing chain wedge will allow the sec-
ondary tensioner to over-extend and require
removal of the timing chain cover to reset the
tensioners. Caution 2: Never force the wedge
past the narrowest section of the secondary
timing chain as damage to the tensioner will
occur. If a timing chain wedge is not avail-
able, they may be fabricated using a block of
wood that is 3/8 to 1/2-inch thick and a piece

8.7b The wedge is pushed down between
the chain strands to secure the secondary
chain and the tensioner in place while the
camshaft is removed - this wedge is
fabricated from a block of wood and a
piece of wire

of wire to pull the wedge out of the cylinder
head after installation.

8 Remove the camshaft sprocket retaining
bolt(s) and detach the camshaft sprocket(s)
from the camshaft hub(s). Disengage the
camshaft chain(s) from the sprocket(s) and
remove the camshaft sprocket(s) from the
engine.

9  Verify the markings on the camshaft
bearing caps. The caps should be marked
from 1 to 5 with arrow marks on the caps
indicating the front of the engine (see illus-
tration). If both camshafts are being
removed, use a permanent marker to mark
each bearing cap on the right cylinder head
with an “R" and each bearing cap on the left
cylinder head with an “L” to indicate from
which cylinder head they came from. Loosen
the camshaft bearing caps in two or three
steps, in the reverse order of the tightening
sequence (see illustration 8.19). Caution:
Keep the caps in order. They must go back in
the same location they were removed from.

8.12 Inspect the cam bearing surfaces in
each cylinder head for pits, score marks
and abnormal wear - if wear or damage is
noted, the cylinder head must be replaced

8.13 Measure the outside diameter of
each camshaft journal and the inside
diameter of each bearing to determine the
oil clearance measurement

8.9 Verify that the camshaft bearing caps
are marked to ensure correct
reinstallation - do not mix-up the caps
from the left cylinder head with the caps
from the right cylinder head

10 Detach the bearing caps, then remove
the camshaft(s) from the cylinder head. Mark
the camshaft(s) “Left" or “Right” to indicate
which cylinder head it came from.

11 Inspect the camshafts as described in
Steps 12 through 16. Also inspect the
camshaft secondary sprockets for wear on
the teeth. Inspect the chains for cracks or
excessive wear of the rollers. If any of the
components show signs of excessive wear
they must be replaced.

Inspection

Refer to illustrations 8.12, 8.13 and 8.16

12 Visually check the camshaft bearing sur-
faces for pitting, score marks, galling and
abnormal wear. If the bearing surfaces are
damaged, the cylinder head may have to be
replaced (see illustration).

13 Measure the outside diameter of each
camshaft bearing journal and record your
measurements (see illustration). Compare
them to the journal outside diameter speci-
fied in this Chapter, then measure the inside
diameter of each corresponding camshaft
bearing and record the measurements. Sub-
tract each cam journal outside diameter from
its respective cam bearing bore inside diame-
ter to determine the oil clearance for each
bearing. Compare the results to the specified
journal-to-bearing clearance. If any of the
measurements fall outside the standard
specified wear limits if #his Chapter, either
the camshaft or the cylinder head, or both,
must be replaced.

14 Check camshaft runout by placing the
camshaft back into the cylinder head and set
up a dial indicator on the center journal. Zero
the dial indicator. Turn the camshaft slowly
and note the dial indicator readings. Runout
should not exceed .0010 inch. If the mea-
sured runout exceeds the specified runout,
replace the camshaft.

15 Check the camshaft endplay by placing
a dial indicator with the stem in line with the
camshaft and touching the snout. Push the
camshaft all the way to the rear and zero the
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dial indicator. Next, pry the camshaft to the
front as far as possible and check the reading
on the dial indicator. The distance it moves is
the endplay. If it's greater than the Specifica-
tions listed in this Chapter, check the bearing
caps for wear. If the bearing caps are worn,
the cylinder head must be replaced.

16 Compare the camshaft lobe height by
measuring each lobe with a micrometer (see
illustration). Measure of each of the intake
lobes and write the measurements and relative
positions down on a piece of paper. Then
measure of each of the exhaust lobes and
record the measurements and relative posi-
tions also. This will let you compare all of the
intake lobes to one another and all of the
exhaust lobes to one another. If the difference
between the lobes exceeds 0.005 inch the
camshaft should be replaced. Do not compare
intake lobe heights to exhaust lobe heights, as
lobe lift may be different. Only compare intake
lobes to intake lobes and exhaust lobes to
exhaust lobes for this comparison.

Installation
Refer to illustration 8.19
17 Apply moly-based engine assembly

9.4 Label and disconnect the wiring
harnesses (A), the vacuum hoses (B), the
oil dipstick tube (C) and the
hood-to-cowl seal (D)

| -w—

8.16 Measuring cam lobe height with a micrometer, make sure you
move the micrometer to get the highest reading (top of cam lobe)

lubricant to the camshaft lobes and journals
and install the camshaft(s) into the cylinder
head with the dowel pins in the 12 o'clock
position. If the old camshafts are being used,
make sure they're installed in the exact loca-
tion from which they came.

18 Install the bearing caps and bolts and
tighten them hand tight.

19 Tighten the bearing cap bolts in several
steps, to the torque listed in this Chapter's
Specifications, using the proper tightening
sequence (see illustration).

20 Engage the camshaft sprocket teeth with
the camshaft drive chain links so that the “v8"
mark on the sprocket(s) is between the two
marks made in Step 5 during removal, then
position the sprocket over the dowel on the
camshaft hub. At this point the chain marks
and the “V8" marks on the sprocket should be
pointing up in the 12 o’clock position.

21 Thoroughly clean the camshaft sprocket
bolts. Make sure all oil is removed from the
bolt threads before installation, as over-tight-
ening of bolts may occur if oil is not removed,
then lubricate the bolt washers with small
amount of clean engine oil making sure not to
get oil on the threads.

22 Install the camshaft sprocket bolts and
tighten them to the torque listed in this Chap-
ter's Specifications (see illustration 7.41a
and 7.41b).

23 Remove the timing chain wedge(s).

24 Install the rocker arms (see Section 5).
25 The remainder of installation is the
reverse of removal.

9 Intake manifold - removal and
installation

Warning: The engine must be completely
cool before beginning this procedure.
Removal

Refer to illustration 9.4

1 Relieve the fuel pressure (see Chap-
ter 4).

2  Disconnect the cable from the negative
terminal of the battery.

3 Refer to Chapter 4 and remove the air
intake duct from the throttle body.

8.19 Camshaft bearing cap TIGHTENING sequence

4  Label and disconnect the vacuum hoses,
the electrical connectors and the ground
straps attached to the intake manifold and the
throttle body (see illustration). Also remove
the engine oil dipstick, the hood-to-cow! seal
and the right engine lifting stud. When remov-
ing the oil dipstick, detach the nut from the
stud on the intake manifold, then follow the
dipstick tube to the rear of the engine block
and remove the bolt securing the tube at the
back of the block. Pull the dipstick tube up
and out of the engine block to remove it.

5  Detach the throttle cable and the cruise
control cable from the throttle body and the
throttle cable bracket (see Chapter 4).

6 Remove the accessory drivebelt (see
Chapter 1).

7 Remove the alternator and the ignition
coils (see Chapter 5).

8  Unbolt the air conditioning compressor
and position it aside without disconnecting
the refrigerant lines (see Chapter 3).

9 Remove the fuel rails and injectors, then
remove the throttle body (see Chapter 4).

10 Refer to Chapter 1 and partially drain the
cooling system, then refer to Chapter 6 and
remove the coolant temperature sensor. This
step is necessary to allow clearance for
intake manifold as it is removed.

11 Loosen the manifold mounting bolts/nuts
in 1/4-turn increments until they can be
removed by hand in the reverse order of the
tightening sequence (see illustration 9.17).

12 The manifold will probably be stuck to
the cylinder heads and force may be required
to break the gasket seal. Caution: Don't pry
between the manifold and the heads or dam-
age to the gasket sealing surfaces may occur,
leading to vacuum leaks.

13 Label and detach any remaining hoses
which would interfere with the removal of the
intake manifold.

14  Lift the manifold up level with the vehicle
and remove it from the engine. Interference
with the cowl will be apparent, but with careful
maneuvering the manifold can be removed.

Installation
Refer to illustration 9.17

15 Clean and inspect the intake manifold to
cylinder head sealing surfaces. Inspect the
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9.17 Intake manifold TIGHTENING sequence

gaskets on the manifold for tears or cracks
replacing them if necessary. The gaskets can
be reused if not damaged.

16 Position the manifold on the engine mak-
ing sure the gaskets and manifold are aligned
correctly over the cylinder heads, then install
the intake manifold bolts hand tight.

17 Following the recommended tightening
sequence, tighten the bolts, in several steps,
to the torque listed in this Chapter's Specifi-
cations (see illustration).

18 The remainder of the installation is the
reverse of the removal procedure. Fill the
cooling system, run the engine and check for
fuel, vacuum and coolant leaks.

GASKET

10.7 Left exhaust
manifold mounting

details

1 Stud
2 Bolt
3  Nut

10 Exhaust manifold - removal and
installation

Warning: The engine must be completely
cool before beginning this procedure.

Removal

Refer to illustrations 10.7 and 10.12

1 Disconnect the cable from the negative
terminal of the battery.

2  Block the rear wheels, set the parking
brake, raise the front of the vehicle and sup-
port it securely on jackstands. Working below

10.12 Right exhaust
manifold mounting details

1 Stud
2 Bolt
3 Nut

HEAT SHIELD

the vehicle, disconnect the electrical connec-
tors from the oxygen sensors. Unbolt the
front Y-pipe from both manifolds, then
detach the Y-pipe from the exhaust system
(see Chapter 4). Note: It will be necessary to
detach the center exhaust system mount
from the transmission and loosen the exhaust
pipe clamp to accomplish this task.

Left manifold

3 Remove the mounting bolts at the rear
of the heat shield.

4  Working in the engine compartment,
remove the air intake duct and the throttle
body resonator (see Chapter 4).

5 Remove the mounting bolts at the front
of the heat shield and detach the heat shield
from the manifold.

6 Remove the upper exhaust manifold
bolts.

7 Working below the vehicle again, remove
the lower manifold bolts and lower the mani-
fold from the vehicle (see illustration).

Right manifold

8 Remove the starter (see Chapter 5).

9 Working in the engine compartment,
detach the power distributiap center from the
battery tray and position it aside. Make sure
to disconnect the cable from the positive ter-
minal of the battery before doing so, then
remove the battery and the battery tray from
the engine compartment (see Chapter 5).

10 Partially drain the cooling system until
the level is below heater hoses (see Chap-
ter 1 if necessary), then remove the heater
hoses from the engine and the retaining clips
and position them aside.

11 Remove the engine drivebelt (see Chap-
ter 1), then unbolt the air conditioning com-
pressor from the engine and position it aside
without disconnecting the refrigerant lines.
Also loosen the air conditioning accumulator
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UNSTRETCHED BowT

11.13 Place a metal ruler or straight edge against the cylinder
head bolt threads to check if the bolts have stretched

R T AR LT

THREADS ARE NOT STRAIGHT ON LINE

THREADS ARE STRAIGHT ON LINE

bracket (see illustration 4.9).

12 Remove the exhaust manifold heat shield
mounting bolts (see illustration) and lift the
heat shields from the engine compartment.

13 Remove the upper manifold mounting
bolts.

14 Working below the vehicle, detach the
lower manifold mounting bolts and lower
manifold from the vehicle.

Installation

15 Clean the mating surfaces to remove all
traces of old gasket material, then inspect the
manifold for distortion and cracks. Warpage
can be checked with a precision straightedge
held against the mating flange. If a feeler
gauge thicker than 0.030-inch can be
inserted between the straightedge and flange
surface, take the manifold to an automotive
machine shop for resurfacing.

16 Place the exhaust manifold in position
with a new gasket and install the mounting
bolts finger tight.

17 Starting in the middle and working out
toward the ends, tighten the mounting bolts
in several increments, to the torque listed in
this Chapter's Specifications.

18 Install the remaining components in the
reverse order of removal. Caution: Do not
overtighten the exhaust manifold heat shields
as distortion and cracks may occur.

19 Start the engine and check for exhaust
leaks between the manifold and cylinder head
and between the manifold and exhaust pipe.

11 Cylinder head - removal and
installation

Caution: The engine must be completely
cool before beginning this procedure.

Note: The following procedure describes
how to remove the cylinder heads with the
camshaft(s) and the exhaust manifoldy(s) still
attached to the cylinder head.

Removal
1 Refer to Section 7 and remove the tim-

ing chains, sprockets and the timing chain
guides.

2 Remove the intake manifold (see Sec-
tion 9).

3 Raise the front of the vehicle and sup-
port it securely on jackstands.

4 Working below the vehicle, disconnect
the electrical connector(s) from the oxygen
sensor(s). Unbolt the front Y-pipe(s) from the
exhaust manifolds.

5 Label and remove any remaining items
attached to the cylinder head, such as
coolant fittings, ground straps, cables, hoses,
wires or brackets.

6  Using a breaker bar and the appropriate
sized socket, loosen the cylinder head bolts
in 1/4-turn increments until they can be
removed by hand. Loosen the bolts in the
reverse order of the tightening sequence (see
illustration 11.19a) to avoid warping or
cracking the head.

7  Lift the cylinder head off the engine
block with the camshaft in place and the
exhaust manifold attached. If it's stuck, very
carefully pry up at the front end of the cylin-
der head, beyond the gasket surface, at a
casting protrusion.

8 Remove all external components from
the head to allow for thorough cleaning and
inspection. Note: See Chapter 2, Part D, for
cylinder head inspection and servicing proce-
dures.

Installation

Refer to lllustrations 11.13, 11.19a

and 11.19b

9 The mating surfaces of the cylinder
head and block must be perfectly clean when
the head is installed.

10 Use a gasket scraper to remove all
traces of carbon and old gasket material from
the cylinder head and engine block being
careful not to gouge the aluminum, then
clean the mating surfaces with lacquer thin-
ner or acetone. If there's oil on the mating
surfaces when the head is installed, the gas-
ket may not seal correctly and leaks could
develop. When working on the block, stuff

11.19a Cylinder head TIGHTENING sequence

the cylinders with clean shop rags to keep
out debris. Use a vacuum cleaner to remove
material that falls into the cylinders.

11 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.

12 Use a tap of the correct size to chase
the threads in the head bolt holes, then clean
the holes with compressed air - make sure
that nothing remains in the holes. Warning:
Wear eye protection when using compressed
air!

13 Check each cylinder head bolt for
stretching (see illustration). If the diameter
of the bolt threads has necked down any-
where in the threaded area the bolts have
exceeded the maximum amount of stretch
and will need to be replaced,

14 Check the cylinder head for warpage
(see Chapter 2D). Check the head gasket,
intake and exhaust manifold surfaces.

15 Install any components that were
removed from the head such as the lash
adjusters, the exhaust manifold and the
camshaft back onto the cylinder head.

16 Position the new cylinder head gasket
over the dowel pins on the block noting
which direction on the gasket faces up.

17 Carefully set the head over the dowels
on the block without disturbing the gasket.
18 Before installing the 11 mm head bolts
{bolts 1 through 10), apply a small amount of
clean engine oil to the threads and hardened
washers (if equipped). The chamfered side of
the washers must face the bolt heads. Before
installing the 8 mm head bolts (bolts 11
through 14), apply a small amount of thread
sealant to the bolt threads.

19 Install the bolts in their original locations
and tighten them finger tight. Then tighten all
the bolts in five steps, following the proper
sequence to the torgue and angle of rotation
listed in this Chapter's Specifications (see
illustrations).

20 Install the timing chain guides, the tim-
ing chains and the timing chain sprockets as
described in Section 7. The remaining instal-
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11.18b Using an angle measurement
gauge during the final stages
of tightening

lation steps are the reverse of removal.

21 Refill the cooling system and check the
engine oil, adding if necessary (see Chap-
ter 1).

22 Start the engine and check for oil and
coolant leaks.

12 Crankshaft pulley/vibration
damper - removal and
installation

Refer to illustrations 12.4, 12.5 and 12.6

1 Disconnect the cable from the negative
terminal of the battery.

2  Refer to Chapter 3 and remove the cool-
ing fans and shroud assembly.

3  Remove the drivebelts (see Chapter 1)
and position the belt tensioner away from the
crankshaft pulley.

4  Use a strap wrench around the crank-
shaft pulley to hold it while using a breaker
bar and socket to remove the crankshaft pul-
ley center bolt (see illustration).

5  Pull the damper off the crankshaft with a

12.6 If the sealing surface of the pulley
hub has a wear groove from contact with
the seal, repair sleeves are available at
most auto parts stores

12.4 Use a strap wrench to hold the
crankshaft pulley while removing the
center bolt (a chain-type wrench may be
used if you wrap a section of old drivebelt
or a rag around the crankshaft pulley first)

puller (see illustration). Caution: The jaws of
the puller must only contact the hub of the
pulley - not the outer ring. Note: A long Allen-
head bolt should be inserted into the
crankshaft nose for the puller's tapered tip to
push against to prevent damage to the
crankshaft threads.

6  Check the surface on the pulley hub that
the oil seal rides on. If the surface has been
grooved from long-time contact with the seal,
a press-on sleeve may be available to renew
the sealing surface (see illustration). This
sleeve is pressed into place with a hammer
and a block of wood and is commonly avail-
able at auto parts stores for various applica-
tions.

7  Lubricate the pulley hub with clean
engine oil. Align the slot in the pulley with the
key on the crankshaft and push the
crankshaft pulley on the crankshaft as far as
it will go. Use a vibration damper installation
tool to press the pulley the rest of the way
onto the crankshaft.

13.2 Pry the seal out very carefully with a
seal removal tool or screwdriver, being
careful not to nick or gouge the seal bore
or the crankshaft

12.5 The use of a three jaw puller will be
necessary to remove the crankshaft pulley
- always place the puller jaws around the
pulley hub, not the outer ring

8 Install the crankshaft pulley retaining
bolt and tighten it to the torque listed in this
Chapter's Specifications.

9 The remainder of installation is the
reverse of the removal.

13 Crankshaft front oil seal -
replacement

Refer to illustrations 13.2 and 13.4

1 Remove the crankshaft pulley from the
engine (see Section 12).

2  Carefully pry the seal out of the cover
with a seal removal tool or a large screw-
driver (see illustration). Caution: Be careful
not to scratch, gouge or distort the area that
the seal fits into or an oif leak will develop.

3 Clean the bore to remove any old seal
material and corrosion. Position the new seal
in the bore with the seal lip (usually the side
with the spring) facing IN {toward the engine).
A small amount of oil applied to the outer
edge of the new seal will make installation

13.4 Use a seal driver or large-diameter
socket to drive the new seal into the cover
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14.5 Remove the exhaust Y-pipe (A) and the transmission-to-oil
pan support brace (B), then position the transmission
cooler lines (C) aside

easier - but don't overdo it!

4  Drive the seal into the bore with a seal
driver or a large socket and hammer until it's
completely seated (see illustration). Select a
socket that’s the same outside diameter as
the seal and make sure the new seal is
pressed into place until it bottoms against the
cover flange.

5 Lubricate the seal lips with engine oil
and reinstall the crankshaft puliey.

6 The remainder of installation is the
reverse of the removal. Run the engine and
check for oil leaks.

14 Oil pan - removal and installation

Removal

Refer to illustrations 14.5 and 14.7

1 Disconnect the cable from the negative
terminal of the battery.

2  Apply the parking brake and block the
rear wheels, Raise the front of the vehicle and
place it securely on jackstands. Drain the
engine oil (see Chapter 1).

3 Disconnect the electrical connectors
from the oxygen sensors. Unbolt the front Y-
pipe from both manifolds, then detach the Y-
pipe from the exhaust system (see Chap-

ter 4). Note: It will be necessary to detach the
center exhaust system mount from the trans-
mission and loosen the exhaust pipe clamp to
accomplish this task.

4  Remove the transmission oil cooler lines
from the right side of the oil pan.

5 Remove the transmission-to-oil pan
support brace at the rear of the pan (see
illustration).

6  Remove the starter (see Chapter 5). Also
detach any clips securing the transmission oil
cooler lines that would interfere with removal
of the oil pan.

7  Remove the bolts and nuts, noting the
stud locations, then carefully separate the oil
pan from the block. Don't pry between the
block and the pan or damage to the sealing
surfaces and gasket could occur and oil leaks
may develop. Instead, tap on the side of the
oil pan with a rubber mallet if necessary to
break the gasket seal (see illustration).

8 Remove the oil pump pick-up tube (see
illustrations 15.3a and 15.3b) and detach
the oil pan gasket/windage tray from the
engine block.

Installation
Refer to illustration 14.13

9 Clean the oil pan with solvent and
remove any gasket material from the block

14.13 Oil pan
TIGHTENING
sequence

14.7 If the oil pan is stuck to the gasket, gently tap on the side of
the oil pan to break the gasket seal

and the pan mating surfaces. Clean the mat-
ing surfaces with lacquer thinner or acetone
and make sure the bolt holes in the block are
clear. Check the oil pan flange for distortion,
particularly around the bolt holes.

10 Inspect the oil pan gasket for cuts and
tears, replacing it if necessary. If the gasket is
in good condition it can be reused. Note: The

- 0il pan gasket and the windage tray are a one

piece design, therefore must be replaced
together.

11 Position the oil pan gasket/windage tray
in place on the block and install the oil pump
pick-up tube. (see Section 15). Always use a
new O-ring on the pick-up tube and tighten
the pick-up tube-to-oil pump bolt first, when
installing it.

12 Place the oil pan in position on the block
and install the nuts/bolts.

13 After the fasteners are installed, tighten
all the bolts in several steps, following the
proper sequence to the torque listed in this
Chapter's Specifications (see illustration).
14 Place the transmission-to-oil pan sup-
port brace in position and install the vertically
mounted bolts. Torque the vertical mounted
bolts to 10 in-lbs, then install the horizontally
mounted bolts. Torque the horizontal
mounted bolts to 40 ft-lbs, then retorque the
vertical mounted bolts to 40 ft-lbs (see illus-
tration 14.5).

15 The remaining steps are the reverse of
the removal procedure.

16 Refill the engine with oil (see Chap-
ter 1), replace the filter, run it until normal
operating temperature is reached and check
for leaks.

15 Oil pump - removal, inspection
and installation

Removal
Refer to illustrations 15.3a, 15.3b and 15.4

1 Refer to Section 7 and remove the tim-
ing chains and sprockets.
2  Remove the oil pan (see Section 14).
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this bolt first

15.4 Oil pump housing/primary timing
chain tensioner retaining bolts (arrows)

3 Remove the oil pump pick-up tube (see
illustrations).

4  Remove the bolts and detach the pri-
mary timing chain tensioner the front of the

15.3a Remove the bolt (arrow) securing oil pump pick-up tube to
the oil pump - when installing the pick up tube always tighten

15.3b Remove the nuts (arrows) securing the oil pump pick-up to
the main caps and remove the pick-up tube - be prepared for the
oil pan gasket/windage tray to come off at the same time

Inspection

Refer to illustrations 15.6, 15.8a 15.8b, 15.8c,
15.8d, 15.8e and 15.8f

6 Remove the screws holding the front
cover on the oil pump housing (see illustra-
tion).

7  Clean all components with solvent, then
inspect them for wear and damage. Caution:
The oil pressure relief valve and spring are an
integral part of the oil pump housing.
Removal of the relief valve and spring from
the oil pump housing will damage the oil
pump and require replacement of the entire
oil pump assembly.

8 Check the clearance of the following oil
pump components with a feeler gauge and a
micrometer or dial caliper (see illustrations)
and compare the measurements to the clear-
ance listed in this Chapter’s Specifications:

a) Cover flatness

X ) b) Outer rotor diameter and thickness
oil pump(see illustration). c) Inner rotor thickness

5  Gently pry the oil pump housing out- d) Outer rotor-to-body clearance

ward enough to clear the flats on the e) Inner rotor-to-outer rotor tip clearance
crankshaft and remove it from the engine.

15.6 Remove the screws (arrows) and lift
the cover off

|

15.8a Place a straightedge across the oil pump cover and check
it for warpage with a feeler gauge

15.8b Use a micrometer or dial caliper to check the thickness
and the diameter of the outer rotor
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15.8¢c Use a micrometer or dial caliper to
check the thickness of the inner rotor

15.8d Check the outer
rotor-to-housing clearance

15.8f Using a straightedge and feeler gauge, check the side
clearance between the surface of the oil pump and the inner and
outer rotors

f) Cover-to-inner rotor side clearance
g) Cover-to-outer rotor side clearance

If any clearance is excessive, replace
the entire oil pump assembly.
9 Note: Pack the pump with petroleum
jelly to prime it. Assemble the oil pump and
tighten all fasteners to the torgue listed in this
Chapter's Specifications. Install the oil pres-
sure regulator valve, spring and washer, then
tighten the oil pressure regulator valve cap.

Installation

10 To install the pump, turn the flats in the
rotor so they align with the flats on the
crankshaft and push the oil pump back into
position against the block.

11 Position the primary timing chain ten-
sioner over the oil pump and install the pump-
to-block bolts. Tighten the oil pump/primary
timing chain tensioner bolts to the torque
listed in this Chapter’s Specifications.

12 The remainder of installation is the
reverse of removal.

- L
..‘\u\ fﬁ_"o‘,r"

15.8e Check the clearance between the
tips of the inner and outer rotors

16.6 Driveplate TIGHTENING sequence

16 Driveplate - removal and
installation

Refer to illustration 16.6

1 Raise the vehicle and support it securely
on jackstands, then refer to Chapter 7B and
remove the transmission. Warning: The
engine must be supported from above with
an engine hoist or three-bar support fixture
before working underneath the vehicle with
the transmission removed.

2  Now would be a good time to check and
replace the transmission front pump seal.

3 Use paint or a center-punch to make
alignment marks on the driveplate and
crankshaft to ensure correct alignment during
reinstallation.

4  Remove the bolts that secure the drive-
plate to the crankshaft. If the crankshaft turns,
jam a large screwdriver or prybar through the
driveplate to keep the crankshaft from tuming,
then remove the mounting bolts.

5  Pull straight back on the driveplate to

detach it from the crankshatft.

6 Installation is the reverse of removal. Be
sure to align the matching paint marks. Use
thread locking compound on the bolt threads
and tighten them in several steps, following
the proper sequence to the torque listed in
this Chapter's Specifications (see illustra-
tion).

17 Rear main oil seal - replacement

Refer to illustrations 17.2 and 17.5

1 These models use a one-piece rear main
seal that is sandwiched between the engine
block and the lower main bearing cap assem-
bly, or “bed plate” as it's often referred to.
Replacing this seal requires removal of the
transmission, torque converter and drive-
plate. Refer to Chapter 7 for the transmission
removal procedures.

2  The seal can be removed by prying it out
of the engine block with a screwdriver, being
careful not to nick the crankshaft surface

2C
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17.2 Pry the seal out very carefully with a seal removal tool or
screwdriver - if the crankshaft is damaged, the new seal will leak!

(see illustration). Wrap the screwdriver tip
with tape to avoid damage. Be sure to note
how far it's recessed into the housing bore
before removal so the new seal can be
installed to the same depth.

3  Thoroughly clean the seal bore in the
block with a shop towel. Remove all traces of
oil and dirt.

4  Lubricate the outside diameter of the
seal and the seal lip with clean engine oil and
install the seal over the end of the crankshaft.
Make sure the lip of the seal points toward
the engine.

5 Preferably, a seal installation tool (avail-
able at most auto parts store) should be used
to press the new seal back into place. If the
proper seal installation tool is unavailable,
use a large socket, section of pipe or a blunt
tool and carefully drive the new seal squarely
into the seal bore and flush with the rear of
the engine block (see illustration).

6 The remainder of installation is the
reverse of the removal procedure.

18 Engine mounts - check and
replacement

Refer to illustration 18.12

1 There are three powertrain mounts on
the vehicles covered by this manual; left and
right engine mounts attached to the engine
block and to the frame and a rear mount
attached to the transmission and the frame.
The rear transmission mount is covered in
Chapter 7B. Engine mounts seldom require
attention, but broken or deteriorated mounts
should be replaced immediately or the added
strain placed on the driveline components
may cause damage or wear,

Check

2  During the check, the engine must be
raised slightly to remove the weight from the
mounts.

3  Raise the vehicle and support it securely
on jackstands, then position a jack under the
engine oil pan. Place a large wood block
between the jack head and the oil pan, then
carefully raise the engine just enough to take
the weight off the mounts. Warning: DO NOT
place any part of your body under the engine
when it's supported only by a jack!

4  Check for relative movement between
the inner and outer portions of the mount
(use a large screwdriver or prybar to attempt
to move the mounts). If movement is noted,
lower the engine and tighten the mount fas-
teners.

5  Check the mounts to see if the rubber is
cracked, hardened or separated from the
metal casing which would indicate a need for
replacement.

6  Rubber preservative should be applied
to the mounts to slow deterioration.

Replacement

7 Disconnect the cable from the negative
terminal of the battery.

8 Remove the engine cooling fan and
shroud (see Chapter 3).

9 Raise the front of the vehicle and sup-
port it securely on jackstands.

17.5 The rear oil seal can be pressed into place with a seal instal-
lation tool, a section of pipe or a blunt object shown here - in any
case be sure the seal is installed squarely into the seal bore and
flush with the rear of the engine block

10 Support the engine with a lifting device
from above. Caution: Do not connect the lift-
ing device to the intake manifold. Raise the
engine just enough to take the weight off the
engine mounts. If you're removing the
driver’s side engine mount, removal of the oil
filter will be necessary.

11 Working below the vehicle, remove the
engine mount-to-frame support bracket
through-bolt,

12 Remove the mount-to-engine block
bolts, then raise the engine until the mounts
can be maneuvered past the frame bracket
and removed from the vehicle (see illustra-
tion).

13 To remove the engine mount support
brackets, simply remove the bolts from the
frame and remove the brackets from the
engine compartment.

14 After the engine mounts have been
installed onto the engine, lower the engine
while guiding the engine mount and through-
bolt into the frame support bracket. Install the
through-bolt nut and tighten it to the torque
listed in this Chapter’'s Specifications.

15 The remainder of installation is the
reverse of removal. Remove the engine hoist
and the jackstands and lower the vehicle.

18.12 The engine
mounts are secured by
the through-bolt (A) and

the mount-to-engine
block bolts (B) - the two
upper mount to block
bolts are not visible in
this photo
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General engine overhaul procedures
Contents

Section Section
CHECK ENGINE light ......cccociiciiciciininieniesiasaseieeenen. S€@ Chapter 6 Engine rebuilding alternatives .. 7
O DrEBEION CHOCK .vvirsrvusysrsivmmmmsrissimsspmsissdinsesssrsmssassstsssmsns 3 Engine - removal and Insta!latlon 6
Erankshaft < INSPOCHON.. i nimiminmianmras i n i e 19 Engine removal - methods and pracauﬁcms 5
Crankshaft - installation and main bearing oil clearance check .... 22 General information ..., 1
Erankahaft - rdmoval i i s s 14 Initial start-up and break-in after overhaul 25
Cylinder head - cleaning and inspection 10 Main and connecting rod bearings - inspection ........ccccecvvccevveee. 20
Cylinder head - disassembly.........ccccoeiinenciinninnicnircncieie s 9 Pistons/connecting rods - inSpection ........cuevmreecnnninnicssiciens 18
Cylinder head - reassemb%y ............................................. e 12 Pistons/connecting rods - installation and rod beanng
Cylinder honing ... 17 oil clearance check .. RS R R TR O
Engine block - cleanlng ........ 15 Pistons/connecting rods removal ................................................ 13
Engine block - |nspect|on il 52 s e A owA A oA 16 Piston rings - installation.. 23
Engine overhaul - dlsassambiy sequence 8 Vacuum gauge diagnoshc checks 4
Engine overhaul - general information ........ 2 Valves - servicing ... e 11
Engine overhaul - reassembly SEQUENCE ........cccceeeerriierineseessasnass 21
Specifications

4.0L inline six-cylinder engine

General

PHSDMACEITINNT 2 ciasiviciainiuaansianiinsisianinsinmis famsmass sinssmbidns sbid4u maina dbs Sa s A AN HBRHARS
Cylinder compression pressure..
Maximum variation between cylinders
Oil pressure
Abidls (BODAPM) v sinsssanana iR s
ADOVE 1800 rPIM .ttt e bbb a e

Engine block

Bore diameter .........ccccvviciiniiiiciininns
Taper and out-of-round (maximum) ........
Deck (head gasket surface) warpage limit..
Lifter DOre di@meter ......ooweeiiecieiiitecci et b s

Cylinder head and valves
Head warpage limit..........c.ccccvnnnie.
Minimum valve margin.........ccccevveniivennnee
Valve seat angle, intake and exhaust
Valve face angle, intake and exhaust
1000 and earllar: . s AR R AR A

Valve stem diameter .. L T (VAL N T S SOT L LD
Valve stem-to-guide clearance
Valve spring free length
1993 through 1995 .....ccvverieriiris s e nssressansnnens
1898 AN [aYer .o s s T e R R e
Valve spring installed height ... s
Valve length
UEEIL oo s v e S AR PARS AR iy S
I, i i R e R G L i e L S

4.0 liters (258 cubic inches)
120 to 150 psi
30 psi (from the highest reading)

13 psi
37 to 75 psi

3.875 to 3.877 inches
0.001 inch

0.002 inch per 6 inches
0.8055 to 0.9065 inch

0.002 inch per 6 |nchas
1/32 inch
44 .5-degrees

45-degrees
46.5-degrees
0.0311 to 0.312 inch
0.001 to 0.003 inch

1.967 inches
1.876 to 1.890 inches
1.64 inches

4.822 to 4.837 inches
4.837 to 4.852 inches
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4.0L inline six-cylinder engine (continued)

Crankshaft and connecting rods
Rod journal diameter ...........cecceecersumrsessscsarsnsnnessessssssnsans
Rod bearing oil clearance

Desired.......

AUOWRENS .oivmisns it i i
Connecting rod side clearance (endplay) ..........cccoeereseremsrassesmsasssssanaens
Main bearing journal diameter

oy T . S e SO V.. SO R N

NO; Taiiiiinnadiiniims
Main bearing oil clearance

DOSIred ... i e by e sasets

Allowable........cccceriniinienesinenseseesasaseneas
Crankshaft endplay (at 1hrus1 bearing) ......... Sean
Maximum taper and out-of-round (all journals)..........ccccceveeeeeeevsinreecrenes

Pistons and rings
Piston-to-bore clearance
1998 and earlier
DEBIRO i b
AIOWBDIB. ....vvornssanammmmsnsasasssanssssissmassnasssnses
1000 arid- |ater imaisiinmnns sy
Piston ring end gap
Compression rings
1993 through 1995...............
1996 and later
TOop COMPression rfiNG..........coeremremeennns
Second COMPresSSioN HNG .....o.euimseeesiesesessessessessesserassseses
Oil control ring (steel rails)
1993 through 1995.......occvmiceiinennnanes
NODG: AN GO iisuciismssisvassmssmvamsisissasimumsis v dissssiseisshmlisaiosi
Piston ring side clearance
Compression rings

Qil control ring
Allowable
1993 through 1995 ....
1996 and later.....ccovvsmninrmasressnrssir e sssnessessaeesnns

Torque specifications *
Main Dearing Cap DOME: .. ivsmmimiimivsiein s s ipeati i vasums R
Connecting rod cap nuts..

* Note: Refer to Part A for add.'t.'onaf torque spec!ﬁcat:ons.

5.2L and 5.9L V8 engines

General
Displacement
5.2L ..
5.9k i i
Cylinder compressmn pressure . —
Maximum variation between cyﬂnders
Qil pressure
AL icle [B00 Moo s S e ae e
F 10100 5 41

Engine block
Bore diameter

Taper (maximum)............
Out-of-round (maximum)
Deck (head gasket surface} warpage limit

Lifter bore diameter .. : e,

2.0934 to 2.0955 inches

0.0015 to 0.002 inch
0.001 to 0.003 inch
0.010 to 0.019 inch

2.4996 to 2.5001 inches
2.4980 to 2.4995 inches

0.002 inch

0.001 to 0.0025 inch
0.0015 to 0.0065 inch
0.0005 inch

0.0013 to 0.0015 inch
0.0008 to 0.0015 inch
see Sections 16 and 18

0.010 to 0.020 inch

0.0090 to 0.0240 inch
0.0190 to 0.0380 inch

0.010 to 0.025 inch
0.010 to 0.060 inch

0.0017 inch
0.0017 to 0.0032 inch

0.003 inch

0.001 to 0.0095 inch
0.0024 to 0.0083 inch

Ft-lbs (unless otherwise indicated)

80
33

5.2 liters (318 cubic inches)

5.9 liters (360 cubic inches)

120 to 150 psi

30 psi (from the highest reading)

10 psi (approximately)
30 to 80 psi

3.910 to 3.914 inches
4.000 to 4.002 inches
0.010 inch

0.005 inch

0.002 inch per 6 inches
0.8051 to 0.9059 inch
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Cylinder head and valves
Head warpage limit...............
Minimum valve Margin..........iii e iassassassssins
Valve seat angle, intake and exhaust ...,
Valve face angle, intake and exhaust ...
Valve stem diameter ...........ccovveinrinninrcnsinsinsnsanns
Valve stem-to-guide Clearance...........ccccurrneirsssnssissmsssssssssssssmssessssssan e
Valve spring free length ...

Valve spring installed height..........cccoconiiiinnincininnnnns

Valve length

Crankshaft and connecting rods
Rod journal diameter ... e e e
Rod bearing oil clearance

L= T S

Allowable
Connecting rod side clearance (endplay)
Main bearing journal diameter ...
Main bearing oil clearance

NN DO L o e T S st s e s

Allowable
Crankshaft endplay.........cccocceviiiiiiinisiinienieniieenns
Maximum taper and out-of-round (all journals)

Pistons and rings
Piston-to-bore Clearance.........cuiieiseesses
Piston ring end gap
5.2L
COMProasioN TINGB.....cuurisinssnansseanrssreasassarssssssssnsarssssnassssasavassons
Oil control ring (steel rails)..........uiiiie e sscinee
5.9L
Compression rings
Top ring A S S A N F AR EY S A A A
Second ring ......cceeeenvne PPN P B L e
QOil control ring (steel rails)..........cviirieniini s,
Piston ring side clearance
5.2L
Compression rinNgs........ccou.. :
Oil control ring (steel rails).........ccceeeiciiiicieceeesrnrerieeesreecsasesaeeane
5.9L
COMPEDBBION NP8 cuiatismnioistisismisiimsiaipiiiiisinisin
Oil control ring (steel rails)...........ccoeeeieeiiirriierericsieiesesieesiessereanes

Torque specifications*
MaIN BEANNG CAD BOME.....sivuininsiisesonisionsansinsssssnss ivarsassarsinsi i siarsinsuininss
Connecting rod cap NUES .......cocoeerirrrnerensiuransanens

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

4.7L V8 engine

General
Displacement.......c.ccccevieiiuiicnisnanans
Cylinder COMPresSioN PreSSUIe..... ..o iiiiiiciinerieeessnsesassessaassnsessasssenses
Maximum variation between cylinders .........cccevveeenieernseneeere e
Qil pressure
At curb idle....
A D000 PPITE cocis iocisvisaiiitcsais o 2ada s vt die s SNk Ui s S v Sl

0.002 inch per 6 inches
3/64 inch

44.25 to 44.75-degrees
43.25 to 43.75-degrees
0.0311 to 0.312 inch
0.001 to 0.003 inch
1.967 inches

1.64 inches

4.893 to 4.918 inches
4.907 to 4.932 inches

4,969 to 4.994 inches
4.978 t0 5.012 inches

2.124 to 2.125 inch

0.0005 to 0.0022 inch
0.003 inch

0.006 to 0.014 inch
2.4995 to 2.5005 inch

0.005 to 0.0015 inch

0.005 to 0.0020 inch
0.0025 inch

0.002 to 0.007 inch
0.001 inch

0.0005 to 0.0015 inch

0.010 to 0.020 inch
0.010 to 0.050 inch

0.012 to 0.022 inch
0.022 to 0.031 inch
0.015 to 0.055 inch

0.0015 to 0.0030 inch
0.002 to 0.008 inch

0.0029 to 0.0038 inch
0.0087 inch maximum

Ft-lbs (unless otherwise indicated)

85
45

4.7 liters (287 cubic inches)
140 to 180 psi
30 psi (from the highest reading)

4 psi minimum
25 to 80 psi
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4.7L V8 engine (continued)

Engine block

Bore diameter........ccccveveevvrrerreesreessninnns 3.6616 to 3.6622 inches
Taper (maximum).............. 0.002 inch
Out-of-round (maximum) 0.003 inch

Deck (head gasket surface) warpage limit..........ccocveeveeveerereeieeieeieeineenanns

Cylinder head and valves

0.002 inch per 6 inches

Head Warpage llMit...........covevvresessrsrsssiesieesicesssssesenessesnsssssssssensesens 0.002 inch per 6 inches
Minimum valve margin (typical) ............. 1/32 inch
Valve seat angle, intake and exhaust .............ccceceuereeererersirersssnssesssenns 44.5-degrees
Valve face angle, intake and eXhaust ...........o.ccccovcemmrreesrsssssesesesasseseaes 45-degrees
Valve stem diameter
171 (- RO SRR s AR 0.2729 to 0.2739 inch
EXBALBE c.. . oorsonparorsayasassaussasmesenssssrspsmmasmtsamsmmeratsnssssiohos ivsnssavidenss 0.2717 to 0.2718 inch
Valve stem-to-guide clearance
INEAKE .......eiieneinniniin e renesnssnensnssas s bsssnnsesrensensensentsssensseesenstasseses 0.0008 to 0.0028 inch
Exhaust........ 0.0019 to 0.0039 inch

T |ength

Valve spring installed height
INEAKE <o sneas
EXnBIGE o S e i e

1.870 inches
1.9134 inches

1.613 inches

1.606 inches
Valve length
Intake
1999 4.4539 to 4.4839 inches
4.4666 to 4.4965 inches
4.5244 to 4.5543 inches

Crankshaft and connecting rods
Rod journal diameter ........ccccecveeverienneeannens

2.0076 to 2.0082 inches

Rod bearing oil ClearanCe™ .............cccoveriiiereceesesressesressessesssssesssssssssans 0.0004 to 0.0018 inch
Connecting rod side clearance (endplay) .........cccvuceeererereemrnesiesseressesnens 0.004 to 0.0138 inch
Main bearing journal dIAMEEr ..........cvcveererrereerersesesre e s sre e seesasssseseas 2.4996 to 2.5005 inches
Main bearing oil ClBArance™ ............cocvrerircrensssssrsrsssensasresisssreasssssssns 0.0002 to 0.0013 inch
Crankshaft endplay (at thrust bearing) .. SRR AR 0.0021 to 0.0112 inch
Taper (MBXELINY o e i e A i v s s smrsesenes 0.0004 inch
Out-of-rOURC: (FAXIMIUMY «vo nsasvirsrsoemeississiiviies dssmssnssistasissssisississbissiing 0.0002 inch
Pistons and rings
Piston-to-bore clearance...............ccccoevvenivinnnnn. See Sections 16 and 18
Piston ring end gap
TOP COMPIESSION FING ...cccevririirneranrisraeseriesressessessessasssssssernes 0.015 to 0.025 inch
SCOND COMPIESEION TIG .. .cvvisrsesemsassssnsansisarisrassassasssionsissinsiniisszss 0.015 to 0.025 inch
Oil control ring (steel rails)
T s simenaminsunas s s e e B AR RS S R R R 0.010 to 0.050 inch
2000 :simmaii 0.010 to 0.030 inch

Piston ring side clearance

TOP COMPIESSION MG .covevmiiessesissimmassarssinsiessassnensanssssessessansnsrassseresens 0.002 to 0.0037 inch
S5econd COMPIreSSION MNG ......c.cvevimirermessissessessisssasssersssssssiesssssssssans 0.0016 to 0.0031 inch
Qil control ring (Steel railS)..........cceereeeeeieeersssessessecssss s sesssssesseseasnes 0.0007 to 0.0091 inch
Torque specifications * Ft-Ibs (unless otherwise indicated) P
Bedplate bolts (see illustration 22.24)
Step one
Tighten bolts 1 through 12.......ccoevrrrrcrse s 40
Step two
Tighten bols 13 throlagh 22 i mninann s 25 in-lbs

Step three
Tighiten bolts T3 Throtigh 22:..x e s sraiainiisnamimes
Step four

Turn an additional 90 degrees

Tighten bolts 23 through 28.........ccccovmmrisnnrs e 20
Connecting rod cap bolts
BHOD NG oo s s it i s e o S P i e 20
SEBP WO o et e n e e Turn an additional 90 degrees

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

** Note: These are the manufacturers specifications for new engines at the time this manual was written. Typically during a rebuild, a suitable toler-

ance for main and rod bearing oil clearances is 0.001 to 0.002 inch.
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2.4a Remove the oil pressure sending
unit (arrow) . ..

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
concerning preparation for an overhaul and
the purchase of replacement parts to
detailed, step-by-step procedures covering
removal and installation of internal engine
components and the inspection of parts.

The following Sections have been writ-
ten based on the assumption that the engine
has been removed from the vehicle. For infor-
mation concerning in-vehicle engine repair,
as well as removal and installation of the
external components necessary for the over-
haul, see Sections 5 and 8, and Chapters 2A,
2B and 2C.

The Specifications included in this Part
are only those necessary for the inspection
and overhaul procedures which follow. Refer
to Parts A, B or C for additional Specifica-
tions.

2 Engine overhaul - general
information

Refer to illustrations 2.4a, 2.4b and 2.4c

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 is not necessarily an indi-
cation that an overhaul is needed, while low
mileage doesn’t preclude the need for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
that's had regular and frequent oil end filter
changes, as well as other required 1, 1inte-
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 oll consumption is an indica-

2.4b ...and connect a gauge to check oil
pressure - inline six-cylinder engine
shown; the sending unit on 5.2L/5.9L V&8
engines is on the top of the block, behind
the intake manifold

tion that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks aren't responsible before decid-
ing that the rings and/or guides are bad. Per-
form a cylinder compression check to deter-
mine the extent of the work required (see
Section 3).

Check the oil pressure with a gauge
installed in place of the oil pressure sending
unit (see illustrations) and compare it to the
Specifications. If it's extremely low, the bear-
ings and/or oil pump are probably worn out.

Loss of power, rough running, knocking
or metallic engine noises, excessive valve
train noise and high fuel consumption rates
may also point to the need for an overhaul,
especially if they're all present at the same
time. If a complete tune-up doesn’t remedy
the situation, major mechanical work is the
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 by an automotive machine
shop, new oversize pistons will also be
installed. The main bearings, connecting rod
bearings and camshaft bearings are generally
replaced with new ones and, if necessary, the
crankshaft may be reground to restore the
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 components, such as the distributor,
starter and alternator, can be rebuilt as well.
The end result should be a like new engine
that will give many thousands of trouble free
miles. Note: Critical cooling system compo-
nents such as the hoses, drivebelts, thermo-
stat and water pump MUST be replaced with
new parts when an engine is overhauled. There
are engine rebuilders who will not guarantee

2.4c On 4.7L V8 engines, the oil pressure
sending unit is located at the front of the
block, just above the oil filter

their work if the radiator hasn't been profes-
sionally cleaned at the time of rebuilt-engine
installation. The radiator should be checked
carefully to ensure that it isn't clogged or leak-
ing (see Chapter 3). Also, we don't recom-
mend overhauling the oil pump - always install
a new one when an engine is rebuilt.

Before beginning the engine overhaul,
read through the entire procedure to familiar-
ize yourself with the scope and requirements
of the job. Overhauling an engine isn't difficult
if you have the right equipment and follow the
instructions carefully, but it is time-consum-
ing. 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 reconditioning. Check on
availability of parts and make sure that any
necessary special tools and equipment are
obtained in advance.

Most work can be done with typical
hand tools, although a number of precision
measuring tools are required for inspecting
parts to determine if they must be replaced.
Often an automotive machine shop will han-
dle the inspection of parts and offer advice
concerning reconditioning and replacement.
Note: Always wait until the engine has been
completely disassembled and all compo-
nents, especially the engine block, have been
inspected before deciding what service and
repair operations must be performed by an
automnotive machine shop.

Since the block’s 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 pri-
mary cost of an overhaul, so it doesn'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.
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3 Compression check

Refer to illustration 3.6

1 A compression check will tell you what
mechanical condition the upper end (pistons,
rings, valves, head gaskets) of 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.

2  Disable the ignition system by unplug-
ging the primary (low voltage) electrical con-
nector(s) from the ignition coil(s). The fuel
pump circuit should also be disabled (see
Chapter 4, Section 2).

3  Clean the area around the spark plugs
before you remove them (compressed air
should be used, if available). The idea is to
prevent dirt from getting into the cylinders as
the compression check is being done.

4  Remove all of the spark plugs from the
engine (see Chapter 1).

5  Block the throttle wide open.

6 Install the compression gauge in the
number one spark plug hole (see illustra-
tion).

7  Crank the engine over at least seven
compression strokes and watch the gauge.
The compression should build up quickly in a
healthy engine. Low compression on the first
stroke, followed by gradually increasing pres-
sure on successive strokes, indicates worn
piston rings. A low compression reading on
the first stroke, which doesn’t build up during
successive strokes, indicates leaking valves
or a blown head gasket (a cracked head
could also be the cause). Deposits on the
undersides of the valve heads can also cause
low compression. Record the highest gauge
reading obtained.

8 Repeat the procedure for the remaining
cylinders and compare the results to this
Chapter's Specifications.

9  Add some engine oil (about three squirts
from a plunger-type oll can) to each cylinder,
through the spark plug hole, and repeat the
test.

10 If the compression increases after the oil
is added, the piston rings are definitely worn.
If the compression doesn't increase signifi-
cantly, the leakage is occurring at the valves
or head gasket. Leakage past the valves may
be caused by burned valve seats and/or
faces or warped, cracked or bent valves,

11 If two adjacent cylinders have equally-
low compression, there's a strong possibility
that the head gasket between them is blown.
The appearance of coolant in the combustion
chambers or the crankcase would verify this
condition.

12  If one cylinder is about 20 percent lower
than the others, and the engine has a slightly
rough idle, a worn exhaust lobe on the
camshaft could be the cause.

13 If the compression is unusually high, the
combustion chambers are probably coated
with carbon deposits. If that’s the case, the

3.6 A compression gauge with a threaded

fitting for the spark plug hole is preferred

over the type that requires hand pressure
to maintain the seal

cylinder head(s) should be removed and
decarbonized.

14 If compression is way down or varies
greatly between cylinders, it would be a good
idea to have a leak-down test performed by
an automotive repair shop. This test will pin-
point exactly where the leakage is occurring
and how severe it is.

4 Vacuum gauge diagnostic
checks

Refer to illustrations 4.4 and 4.6

A vacuum gauge provides valuable
information about the condition of internal
engine components. You can check for worn
rings or cylinder walls, leaking head or intake
manifold gaskets, restricted exhaust, stuck or
burned valves, weak valve springs, improper
ignition or valve timing and ignition problems.

Unfortunately, vacuum gauge readings
are easy to misinterpret, so they should be
used in conjunction with other tests to con-
firm the diagnosis.

Both the absolute readings and the rate
of needle movement are important for accu-
rate interpretation. Most gauges measure
vacuum In inches of mercury (in-Hg). The fol-
lowing references to vacuum assume the
diagnosis Is being performed at sea level, As
elevation increases (or atmospheric pressure
decreases), the reading will decrease. For
every 1,000 foot increase in elevation above
approximately 2000 feet, the gauge readings
will decrease about one inch of mercury.

Connect the vacuum gauge directly to
intake manifold vacuum, not to ported (throt-
tle body) vacuum (see illustration). Be sure
no hoses are left disconnected during the
test or false readings will resuit.

Before you begin the test, allow the
engine to warm up completely. Block the
wheels and set the parking brake. With the
transmission in Park, start the engine and
allow it to run at normal idle speed. Warning:

4.4 An inexpensive vacuum gauge can tell
you a lot about an engine's condition

Carefully inspect the fan blades for cracks or
damage before starting the engine. Keep your
hands and the vacuum gauge clear of the fan
and do not stand in front of the vehicle or in
line with the fan when the engine is running.
Read the vacuum gauge; an average,
healthy engine should normally produce
about 17 to 22 inches of vacuum with a fairly
steady needle (see illustration). Refer to the
following vacuum gauge readings and what
they indicate about the engine's condition:

a) A low steady reading usually indicates a
leaking gasket between the intake mani-
fold and throttle body, a leaky vacuum
hose, late ignition timing or incorrect
camshaft timing. Check ignition timing
with a timing light and eliminate all other
possible causes, utilizing the tests pro-
vided in this Chapter before you remove
the timing chain cover to check the tim-
ing marks.

b) If the reading is three to eight inches
below normal and it fluctuates at that
low reading, suspect an intake manifold
gasket leak at an intake port or a faulty
fuel injector.

c) If the needle has regular drops of about
two-to-four inches at a steady rate, the
valves are probably leaking. Perform a
compression check or leak-down test to
confirm this.

d) An irregular drop of down-flick of the
needle can be caused Dy a sticking valve
or an ignition misfire. Perform a com-
pression check or leak-down test and
read the spark plugs.

e) A rapid vibration of about four inches Hg
vibration at idle combined with exhaust
smoke indicates worn valve guides. Per-
form a leak-down test to confirm this. If
the rapid vibration occurs with an
increase in engine speed, check for a
leaking intake manifold gasket or head
gasket, weak valve springs, burned
valves or ignition misfire.

f) A slight fluctuation, say one inch up and
down, may mean ignition problems.
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Large fluctuation

Slow fluctuation

4.6 Typical vacuum gauge readings

9

h

Check all the usual tune-up items and, if
necessary, run the engine on an ignition
analyzer.

If there is a large fluctuation, perform a
compression or leak-down test to look
for a weak or dead cylinder or a blown
head gasket.

If the needle moves slowly through a
wide range, check for a clogged PCV
system, incorrect idle fuel mixture, car-
buretor/throttle body or intake manifold
gasket leaks.

Check for a slow return after rewving the
engine by quickly snapping the throttle
open until the engine reaches about
2,500 rpm and let it shut. Normally the
reading should drop to near zero, rise
above normal idle reading (about 5 in.-
Hg over) and then return to the previous
idle reading. If the vacuum returns slowly
and doesn’t peak when the throttle is
snapped shut, the rings may be worn. If
there is a long delay, look for a restricted
exhaust system (often the muffler or cat-
alytic converter). An easy way to check
this is to temporarily disconnect the
exhaust ahead of the suspected part
and re-test.

5 Engine removal - methods and
precautions

if you’ve decided that an engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a shop or garage isn't available,
at the very least a flat, level, clean work sur-
face made of concrete or asphalt is required.

Cleaning the engine compartment and
engine before beginning the removal proce-
dure will help keep your tools and your hands
clean.

An engine hoist or A-frame will also be
necessary. Make sure the equipment is rated
in excess of the combined weight of the
engine and accessories. Safety is of primary
importance, considering the potential hazards
involved in lifting the engine out of the vehicle.

If the engine is being removed by a
novice, a helper should be available. Advice
and aid from someone more experienced
would also be helpful. There are many
instances when one person cannot 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 equip-
ment you'll need prior to beginning the job.
Some of the equipment necessary to perform
engine removal and installation safely and with
relative ease are (in addition to an engine hoist)
a heavy duty floor jack, complete sets of
wrenches and sockets as described in the
front of this manual, wooden blocks and
plenty of rags and cleaning solvent for mop-
ping up spilled oil, coolant and gasoline. If the
hoist must be rented, make sure that you
arrange for it in advance and perform all of the
operations possible without it beforehand.
This will save you money and time.

Plan for the vehicle to be out of use for
quite a while. A machine shop will be
required to perform some of the work which
the do-it-yourselfer can't accomplish without
special equipment. These shops often have a
busy schedule, so it would be a good idea to
consult them before removing the engine in
order to accurately estimate the amount of
time required to rebuild or repair components
that may need work.

Always be extremely careful when
removing and installing the engine. Serious
injury can result from careless actions. Plan
ahead, take your time and a job of this
nature, although major, can be accomplished
successfully.

6 Engine - removal and installation

Refer to illustrations 6.5, 6.11, 6.12, 6.20

and 6.24

Warning 1: The air conditioning system is
under high pressure! Have a dealer service
department or service station discharge the
system before disconnecting any system
hoses or fittings.

Warning 2: Wait until the engine is com-
pletely cool before beginning this procedure.

Removal

1 Refer to Chapter 4 and relieve the fuel
system pressure, then disconnect the nega-
tive cable from the battery. Warning: These
models are equipped with airbags. The airbag
is armed and can deploy (inflate) anytime the
battery is connected. To prevent accidental
deployment (and possible injury), disconnect
the negative battery cable whenever working
near airbag components, such as the crash
sensors at the front of the vehicle. After the
battery is disconnected, wait at least 2 min-
utes before beginning work (the system has a
back-up capacitor that must fully discharge).
For more information see Chapter 12.

2  Cover the fenders and cowl and remove
the hood (see Chapter 11). Special pads are
available to protect the fenders, but an old
bedspread or blanket will also work.

3  Remove the air cleaner assembly (see
Chapter 4).

4  Drain the cooling system (see Chap-
ter 1).
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6.5 Label both ends of each wire before
unplugging the connector

5 Label the vacuum lines, emissions sys-
tem hoses, wiring connectors, ground strap
and fuel lines, to ensure correct reinstallation
(see illustration), then detach them. If
there’s any possibility of confusion, make a
sketch of the engine compartment and
clearly label the lines, hoses and wires.

6  Label and detach all coolant hoses from
the engine.

7  Remove the drivebelt(s) (see Chapter 1).
8 Remove the cooling fan, shroud and
radiator (see Chapter 3).

9  Warning: Gasoline is extremely flam-
mable, so extra precautions must be taken
when working on any part of the fuel system.
DO NOT smoke or allow open flames or bare
light bulbs near the vehicle. Also, don’t work
in a garage if a gas-type appliance is present.
Disconnect the fuel lines running from the
engine to the chassis (see Chapter 4). Plug or
cap all open fittings/lines.

10 Disconnect the throttle cable (and TV
cable/cruise control cable, if equipped) from
the engine (see Chapter 4).

11 Unbolt the power steering pump (see
Chapter 10). Leave the lines/hoses attached
(see illustration) and make sure the pump is

6.20 4.7L V8 engines are equipped with engine lifting studs
(arrows) that protrude from the cylinder heads and the front of the

water pump

6.11 Set the power steering pump aside
with the lines still connected - be sure it's
upright so fluid won't spill

kept in an upright position in the engine com-
partment (use wire or rope to restrain it out of
the way).

12 On air-conditioned vehicles, unbolt the
compressor (see Chapter 3) and set it aside.
Do not disconnect the hoses (see illustra-
tion).

13 Drain the engine oil (see Chapter 1) and
remove the oil filter.

14 Remove the starter motor (see Chap-
ter 5).

15 Remove the alternator (see Chapter 5).
16 Unbolt the exhaust system from the
engine (see Chapter 4).

17 If you're working on a vehicle with an
automatic transmission, refer to Chapter 7B
and remove the torque converter-to-driveplate
fasteners. Also unclip the automatic transmis-
sion fluid cooler lines from any studs on the
engine oil pan, on models so equipped.

18 Support the transmission with a jack.
Position a block of wood between the jack and
transmission to prevent damage to the trans-
mission. Special transmission jacks with safety
chains are available - use one if possible.

19 Attach an engine sling or a length of
chain to the lifting brackets on the engine.

6.24 Pull the engine forward as far as possible to clear the
transmission, then lift the engine high enough to clear the body

6.12 Unbolt the air conditioning
compressor and set it out of the way

20 Roll the hoist into position and connect
the sling to it (see illustration). Take up the
slack in the sling or chain, but don't lift the
engine. Warning: DO NOT place any part of
your body under the engine when it's sup-
ported only by a hoist or other lifting device.
21 Remove the transmission-to-engine
block bolts.

22 Remove the engine mount-to-frame
balts.

23 Recheck to be sure nothing is still con-
necting the engine to the transmission or
vehicle. Disconnect anything still remaining.
24 Raise the engine slightly. Carefully work
it forward to separate it from the transmis-
sion. If you're working on a vehicle with an
automatic transmission, be sure the torque
converter stays in the transmission (clamp a
pair of vise-grips to the housing to keep the
converter from sliding out). If you're working
on a vehicle with a manual transmission, the
input shaft must be completely disengaged
from the clutch. Slowly raise the engine out of
the engine compartment (see illustration).
Check carefully to make sure nothing is
hanging up.
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25 Remove the flywheel/driveplate and
mount the engine on an engine stand.

Installation

26 Check the engine and transmission
mounts. If they’re worn or damaged, replace
them.

27 If you're working on a vehicle with a
manual transmission, install the clutch and
pressure plate (Chapter 7A). Now is a good
time to install a new clutch.

28 Carefully lower the engine into the
engine compartment * make sure the engine
mounts line up.

29 If you're working on a vehicle with an
automatic transmission, guide the torque
converter into the crankshaft following the
procedure outlined in Chapter 7B.

30 If you're working on a vehicle with a
manual transmission, apply a dab of high-
temperature grease to the input shaft and
guide it into the crankshaft pilot bearing until
the bellhousing is flush with the engine block.
31 |Install the transmission-to-engine bolts
and tighten them securely. Caution: DO NOT
use the bolts to force the transmission and
engine together!

32 Reinstall the remaining components in
the reverse order of removal.

33 Add coolant, oil, power steering and
transmission fluid as needed. If you're work-
ing on a vehicle with a 4.7L V8 engine, be
sure to properly bleed the cooling system
(see Chapter 1).

34 Run the engine and check for leaks and
proper operation of all accessories, then
install the hood and test drive the vehicle.

35 Have the air conditioning system
recharged and leak tested.

7 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
experience on the part of the do-it-yourselfer.
Note: The costs of alternatives described in
this Section can vary, depending upon quality
of parts, machine work required and the nec-
essary tools and equipment to correctly do
the work. Many automotive parts stores carry
complete (long and short block) assemblies in
addition to individual repair parts. Consult the
local parts store on price and availability to
make the final repair/replace decision.

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.

Short block - A short block consists of
an engine block with a crankshaft, camshaft
(cam-in-block engines) and piston/connect-
ing rod assemblies already installed. All new
bearings are incorporated and all clearances
will be correct. The existing valve train com-
ponents, cylinder head(s) and external parts
can be bolted to the short block with little or
no machine-shop work necessary.

Long block - A long block consists of a
short block plus an oil pump, oil pan,.cylinder
head(s), valve cover(s) and valve train compo-
nents, timing sprockets and chain or gears
and timing cover. All components are installed
with new bearings, seals and gaskets incorpo-
rated 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.

8 Engine overhaul - disassembly
sequence

1 It's much easier to disassemble and
work on the engine if it's mounted on a
portable engine stand. A stand can often be
rented quite cheaply from an equipment
rental yard. Before the engine is mounted on
a stand, the flywheel/driveplate should be
removed from the engine.
2  |f a stand isn't available, it's possible to
disassemble the engine with it blocked up on
the floor. Be extra careful not to tip or drop
the engine when working without a stand.
3  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

Emissions control components

Spark plug wires and spark plugs

Ignition coil(s) and distributor (if equipped)

Thermostat and housing cover

Water pump

Fuel injection components

Intake/exhaust manifold(s)

Oil fitter

Engine mounts

Clutch and flywheel/driveplate

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
order:

Six-cylinder engine and
5.2L/5.9L V8 engines

Valve cover(s)

Intake and exhaust manifolds
Rocker arms and pushrods
Cylinder head(s)

Valve lifters

Timing cover

Timing chain and sprockets
Camshaft

Oil pan

Oil pump

Piston/connecting rod assemblies
Crankshaft and main bearings

4.7L V8 engines

Valve cover(s)

Intake and exhaust manifolds
Rocker arms and hydraulic lash adjusters
Timing cover

Timing chains and sprockets
Camshafi(s)

Cylinder head(s)

Oil pan

Oil pick-up tube and windage tray
Oil pump

Piston/connecting rod assemblies
Bedplate

Crankshaft and main bearings

6 Before beginning the disassembly and
overhaul procedures, make sure the following
items are available. Also, refer to Section 21
for a list of tools and materials needed for
engine reassembly.

Common hand tools

Small cardboard boxes or plastic bags for

storing parts

Gasket scraper

Ridge reamer

Vibration damper puller

Micrometers

Telescoping gauges

Dial indicator set

Valve spring compressor

Cylinder surfacing hone

Piston ring groove-cleaning tool

Electric drill motor

Tap and die set

Wire brushes

Oil gallery brushes

Cleaning solvent

9 Cylinder head - disassembly

Refer to illustrations 9.2, 9.3 and 9.4
Note: New and rebuilt cylinder heads are
commonly available for most engines at deal-
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9.2 A small plastic bag, with an
appropriate label, can be used to store the
valve train components so they can be
kept together and reinstalled in the
correct guide

erships and auto parts stores. Due to the fact
that some specialized tools are necessary for
the disassembly and inspection procedures,
and some parts may not be readily available,
it may be more practical and economical for
the home mechanic to purchase replacement
head(s) rather than taking the time to disas-
semble, inspect and recondition the
original(s).

1 Cylinder head disassembly involves
removal of the intake and exhaust valves and
related components. Make sure to remove all
the valve actuating components before dis-
assembling the cylinder head. Valve actuat-
ing components consist of: the rocker arms,
rocker arm bolts and pivots on six-cylinder
and 5.2L/5.9L V8 engines and the rocker
arms, camshafts and hydraul'c lash adjusters
on 4.7L V8 engines. Label the parts or store
them separately so they can be reinstalled in
their original locations.

2  Before the valves are removed, arrange
to label and store them, along with their
related components, so they can be kept sep-
arate and reinstalled in the same valve guides
they were removed from (see illustration).

3 Compress the springs on the first valve
with a spring compressor and remove the
keepers (see illustration). Carefully release
the valve spring compressor and remove the
retainer, the spring and the spring seat (if
used).

4  Pull the valve out of the head, then
remove the oil seal from the guide. If the
valve binds in the guide (won't pull through),
push it back into the head and deburr the
area around the keeper groove with a fine file
or whetstone (see illustration).

5 Repeat the procedure for the remaining
valves. Remember to keep all the parts for
each valve together so they can be rein-
stalled in the same locations.

6 Once the valves and related compo-
nents have been removed and stored in an
organized manner, the head should be thor-
oughly cleaned and inspected. If a complete

9.3 Use a valve spring compressor to
compress the spring, then remove the
keepers with needle-nose pliers or
a small magnet

engine overhaul is being done, finish the
engine disassembly procedures before
beginning the cylinder head cleaning and
inspection process.

10 Cylinder head - cleaning and
inspection

1 Thorough cleaning of the cylinder heads
and related valve train components, followed
by a detailed inspection, will enable you to
decide how much valve service work must be
done during the engine overhaul. Note: If the
engine was severely overheated, the cylinder
heads are probably warped (see Step 12).

Cleaning

2 Scrape all traces of old gasket material
and sealing compound off the cylinder head
gasket, intake manifold and exhaust manifold
sealing surfaces. Be very careful not to gouge
the cylinder head. Special gasket removal
solvents 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 combustion chambers with a
brass wire brush and solvent if carbon has
accumulated.

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

9.4 If the valve won't pull through the

guide, deburr the edge of the stem and

the area around the top of the keeper
groove with a file

heads and valve train components. They are
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, spring seats,
valve stem locks and retainers with solvent
and dry them thoroughly. 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

Note: Be sure to perform all of the following
inspection procedures before concluding that
machine shop work is required. Make a list of
the items that need attention.

Cylinder head

Refer to illustrations 10.12 and 10.14

11 Inspect the heads very carefully for
cracks, evidence of coolant leakage and
other damage. If cracks are found, check
with an automotive maehine shop concerning
repair. If repair isn’t possible, a new cylinder
head should be obtained.

12 Using a straightedge and feeler gauge,
check the cylinder head gasket mating sur-
face for warpage (see illustration). If the
warpage exceeds the limit specified in this
Chapter, it can be resurfaced at an automo-
tive machine shop. Note: The manufacturer
recommends replacing the cylinder heads on
4.7L V8 engines if the warpage exceeds the
specified amount. Since these engines are
relatively new at the time this manual was
written, be sure to consult your local machine
shop for alternative solutions before replacing
the cylinder heads.
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10.12 Check the cylinder head surface for
warpage by trying to slip a feeler gauge
under the straightedge - see the
Specifications for the maximum warpage
and use a feeler gauge of that size

13 Examine the valve seats in each of the
combustion chambers. If they're pitted,
cracked or burned, the cylinder head will
require valve service that’'s beyond the scope
of the home mechanic.

14 Check the valve stem-to-guide clear-
ance with a small hole gauge and micrometer
(see illustration), then measure the valve
stem diameter with a micrometer and sub-
tract it from the valve guide inside diameter
to obtain the stem-to-guide clearance. When
using a small hole gauge or telescoping snap
gauge, insert the gauge to the middle portion
of the valve guide (where wear should be
minimal) and tighten the gauge. Move the
gauge up and down in the guide. If the guide
isn't worn the clearance should be equal from
top to bottom. Loose areas indicate that the
guide is tapered. If the measurement
exceeds the stem-to-guide clearance limit
found in this Chapter's Specifications, the
valve guides should be resized or replaced.
After this is done, if there's still some doubt
regarding the condition of the valve guides
they should be checked by an automotive
machine shop (the cost should be minimal).

N o A
A 3 —

10.14 Use a small hole gage to determine
the inside diameter of the valve guides
(the gauge is then measured with
a micrometer

Valves

Refer to illustrations 10.15 and 10.16

15 Carefully inspect each valve face for
uneven wear, deformation, cracks, pits and
burned areas (see illustration). Check the
valve stem for scuffing and galling and the
neck for cracks. Rotate the valve and check
for any obvious indication that it's bent. Look
for pits and excessive wear on the end of the
stem. The presence of any of these condi-
tions indicates the need for valve service by
an automotive machine shop.

16 Measure the margin width on each valve
(see illustration). Any valve with a margin
narrower than specified in this Chapter will
have to be replaced with a new one.

Valve components

Refer to illustrations 10.17 and 10.18

17 Check each valve spring for wear (on
the ends) and pits. Measure the free length
and compare it to the Specifications 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 that they're suitable for

VALVE STEM TIP

VALVE SPRING
RETAINER LOCK
GROOVES

STEM

gt W

\

EXHAUST 1 INTAKE
VALVE MARGIN VALVE
10.15 Check for valve wear at the points
shown here

use in a rebuilt engine (take the springs to an
automotive machine shop for this check).

18 Stand each spring on a flat surface and
check it for squareness (see illustration). If
any of the springs are distorted or sagged,
replace all of them with new parts.

19 Check the spring retainers and valve
stemn keepers for obvious wear and cracks.
Any questionable parts should be replaced
with new ones, as extensive damage will
occur if they fail during engine operation.

Camshaft, bearings, rocker arms
and hydraulic lash adjusters

20 On six-cylinder and 5.2L/5.9L V8
engines, refer to Chapter 2A or 2B for the
camshaft, camshaft bearing and the rocker
arm inspection procedures. On 4.7L engines,
refer to Chapter 2C for the camshaft, rocker
arms and the hydraulic lash adjuster inspec-
tion procedures. Be sure to inspect the
camshaft bearing journals in the cylinder
head (4.7L only) before the cylinder head is
sent to the machine shop to have the valves

VALVE
MARGIN

f

10.16 Valve margin width must be as
specified (if no margin exists, the valve
cannot be reused)

10.17 Measure the length of each valve
spring with a dial or vernier caliper

10.18 Check each spring for squareness
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11.3a The valve seats are ground at the
machine shop using a machine like this
one - the precisely-shaped grinding stone
is centered on a mandrel in the new valve
guide, making the new seat concentric
to the guide

serviced. If the journals are gouged or scored
the cylinder head will have to be replaced
regardless of the condition of the valves and
related components.

21 Any damaged or excessively worn parts
must be replaced with new ones.

22 If the inspection process indicates that
the valve components are in generally poor
condition and worn beyond the limits speci-
fied, which is usually the case in an engine
that's being overhauled, reassemble the
valves in the cylinder head and refer to Sec-
tion 11 for valve servicing recommendations.

11 Valves - servicing

Refer to illustrations 11.3a and 11.3b

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, should be done by a profes-
sional.

2  The home mechanic can remove and
disassemble the heads, do the initial cleaning
and inspection, then reassemble and deliver
them to a dealer service department or an
automotive machine shop for the actual ser-
vice work. Doing the inspection will enable
you to see what condition the cylinder head
and valvetrain components are in and will

11.3b A machine like this mills a new, flat
surface on heads that are warped

ensure that you know what work and new
parts are required when dealing with an auto-
motive machine shop.

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 (see illus-
trations).

4 After the valve job has been performed
by a professional, the cylinder head will be in
like-new condition. When the cylinder head is
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 cylinder
head resurfacing operations. Use com-
pressed air, if available, to blow out all the oil
holes and passages.

12 Cylinder head - reassembly

Refer to illustrations 12.6, 12.9 and 12.10

1 Regardless of whether or not a head
was sent to an automotive repair shop for
valve servicing, make sure it's clean before
beginning reassembly.

2  If a head was sent out for valve servic-
ing, the valves and related components will
already be in place. Begin the reassembly
procedure with Step 8.

3 Beginning at one end of the head, lubri-
cate and install the first valve. Apply moly-
base grease or clean engine oil to the valve
stem.

4  Repeat the procedure for the remaining
valves. Be sure to return the components to
their original locations - don’t mix them up!

5 \Valve stem seals are manufactured in
several different varieties. The first type of
seal is called a Positive type seal. This type of
seal stays in its installed position while the

12.6 Valve seal installation details -
5.2L/5.9L engines

1 Exhaust valve seal (umbrella type)
2 Intake valve seal (positive type)

valve moves up and down so it can meter a
precise amount of oil to the valve guide. Pos-
itive type seals use a small press fit between
the seal and the valve guide to hold the seal
in place. Always apply a small amount of oil
to the top of the valve guide and valve stem
when installing positive type seals, this will
help ease the installation process and possi-
ble misalignment of the seal. The second
type of seal is called an Umbrella seal. This
type of seal is simply placed over the valve
stem and pushed down to the top of the
valve guide, when the valve opens for first
time the seal is pushed up on the valve stem
(the distance of the valve lift) where it stays
for the remainder of its service life. Umbrella
seals will then move up and down with the
valve as it opens and closes, shrouding oil
that is supplied to the rocker arms from going
directly down into the valve guide. Most valve
seal kits come equipped with a plastic instal-
lation tool which must be inserted over the
end of valve stem during installation of the
seal. Once the seal installation tool is inserted
over the valve stem, the valve seal can easily
slide past the valve keeper grooves prevent-
ing premature damage to the seal.

6 Intake and exhaust valves on most
models require different seals - DO NOT mix
them up! Six-cylinder engines are equipped
with positive type seals and are identified on
the top of each seal by the initials “INT” for
the intake valve which is typically black or
gray in color and by “EXH" for the exhaust
valve which is typically brown in color. 5.2L
and 5.9L engines are equipped with a posi-
tive type seal on the intake valve and an
umbrella seal on the exhaust valve (see illus-
tration). The valve seals on 4.7L engines are
common for the intake and the exhaust valve
and can be used on either the intake or
exhaust valve.

7 Install new valve seals on each of the
intake and exhaust valves. Gently push each
seal into place until it's completely seated on
the guide. Don't twist or cock the seals dur-
ing installation or they won't seal properly on
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12.9 Apply a small dab of grease to each

keeper as shown here before installation -

it will hold them in place on the valve stem
as the spring is released

the valve stems. Note: Some positive type
seals may require the use a small mallet and a
seal installer or deep socket to gently tap the
seal onto the boss on the head.

8 Place the valve springs and retainers in
place on the head and apply pressure with
the spring compressor.

9 Position the keepers in the upper
groove, then slowly release the compressor
and make sure the keepers seat properly.
Apply a small dab of grease to each keeper
to hold it in place if necessary (see illustra-
tion).

10 Check the installed valve spring height
with a ruler graduated in 1/64-inch incre-
ments or a dial caliper. If the head was sent
out for service work, the installed height
should be correct (but don't automatically
assume that it is). The measurement is taken
from the top of each spring seat or shim(s) to
the bottom of the retainer (see illustration). If
the height is greater than specified, shims
can be added under the springs to correct it.
Caution: Don't, under any circumstances,
shim the springs to the point where the
installed height is less than specified.

11 Install the remaining cylinder head com-
ponents in their original locations on the
cylinder head. Make sure to apply moly-base
grease to the rocker arm contact points
before installation of the rocker arms. Note:
On 4.7L engines, it is best to install the rocker
arms after the cylinder heads/camshafts and
the timing chains have been installed on the
engine, then follow the rocker arm installation
procedure in Chapter 2C.

13 Pistons/connecting rods -
removal

Refer to illustrations 13.1, 13.3, 13.4, 13.6a,
13.6b and 13.9

Note: Prior to removing the piston/connect-
ing rod assemblies, remove the cylinder
head(s), the oil pan and the oil pump by refer-
ring to the appropriate Sections in Chap-
ter 2A, 2B or 2C.

1 Use your fingernail to feel if a ridge has

SPRING RETAINER

SEAL

VALV

SPR NE A
|:S'HIM

SEAT
;_LJ

VALVE T

CYLINDER 12.10 Be sure to check
HEAD | & led
SURFACE the valve spnng_ instal
height (the distance
from the top of the
seat/shims to the

bottom of the retainer)

~\

)

13.1 Aridge reamer is required to remove
the ridge from the top of each cylinder -
do this before removing the pistons!

formed at the upper limit of ring travel (about
1/4-inch down from the top of each cylinder).
If carbon deposits or cylinder wear have pro-
duced ridges, they must be completely
removed with a special tool (see illustration).
Follow the manufacturer’s instructions pro-
vided with the tool. Failure to remove the
ridges before attempting to remove the pis-
ton/connecting rod assemblies may result in
piston breakage.

2  After the cylinder ridges have been
removed, turn the engine upside-down so the
crankshaft is facing up.

3 Before the connecting rods are
removed, check the endplay with feeler
gauges. Slide them between the first con-
necting rod and the crankshaft throw until the
play is removed (see illustration). The end-
play is equal to the thickness of the feeler-
gauge(s). If the endplay exceeds the service
limit, new connecting rods will be required. If
new rods (or a new crankshaft) are installed,
the endplay may fall under the specified mini-
mum (if it does, the rods will have to be
machined to restore it - consult an automo-
tive machine shop for advice if necessary).
Repeat the procedure for the remaining con-
necting rods.

4  Check the connecting rods and caps for
identification marks. If they aren’t plainly
marked, use a small center punch to make
the appropriate number of indentations on

13.3 Check the connecting rod side
clearance (endplay) with a feeler gauge as
shown here

each rod and cap (1, 2, 3, etc., depending on
the engine type and cylinder they're associ-
ated with). Caution: DO NOT use a marking
punch to mark the caps on 4.7L engines, as
damage to the rod cap will occur. Use a
marking pen only to identify the rod caps (see
illustration).

5  Loosen each of the connecting rod cap
nuts or bolts 1/2-turn at a time until they can

13.4 On 4.7L engines, use a marking pen
only to identify each connecting rod -
using any type of punch will damage the
connecting rod cap
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13.6a On six-cylinder and 5.2L/5.9L
engines, slip a short section of rubber
hose over the end of each rod bolt to
prevent damage to the cylinder walls as
the piston and connecting rod assemblies
are removed and installed

be removed by hand. Remove the number
one connecting rod cap and bearing insert.
Don't drop the bearing insert out of the cap.
6  Slip a short length of plastic or rubber
hose over each connecting rod cap bolt to
protect the crankshaft journal and cylinder
wall as the piston is removed (see illustra-
tion). Note: On 4.7L V8 engines the rod bolts
are removed with the caps, so it may be help-
ful to make a set of connecting rod guides.
Find several bolts that fit the rods at your
local hardware store, or a couple of the old
rod bolts, since new rod bolts must be used
during installation anyway. Cut the heads of
the bolts off with a hacksaw and slip a short
length of hose over the end of each bolt to
make a pair of connecting rod guides. Screw
the guides into the connecting rods during
removal and installation of the pistons/con-
necting rods from the engine block (see illus-
tration).

7  Remove the bearing insert and push the
connecting rod/piston assembly out through
the top of the engine. Use a wooden hammer
handle to push on the upper bearing surface

14.1 Checking the crankshaft endplay with a dial indicator

13.6b On 4.7L V8 engines, it will be
necessary to fabricate a connecting rod
guide tool before removing and installing
the piston and connecting rod assemblies

in the connecting rod. If resistance is felt,
double-check to make sure that all of the
ridge was removed from the cylinder.

8 Repeat the procedure for the remaining
cylinders.

9  After removal, reassemble the connect-
ing rod caps and bearing inserts in their
respective connecting rods and install the
cap nuts finger tight (see illustration). Leav-
ing the old bearing inserts in place until
reassembly will help prevent the connecting
rod bearing surfaces from being accidentally
nicked or gouged.

10 Don't separate the pistons from the
connecting rods (see Section 18 for addi-
tional information).

14 Crankshaft - removal

Refer to illustrations 14.1, 14.3, 14.4 and 14.5
Note: The crankshaft can be removed only
after the engine has been removed from the
vehicle. It's assumed that the flywheel or
driveplate, vibration damper, timing chain{s),
oil pan, oil pump and piston/connecting rod
assemblies have already been removed.

14.3 Checking crankshaft endplay with a feeler gauge

[ @ = A

13.9 The rod cap parting line on 4.7L V8
engines is fractured at the factory (not

machined) - therefore it is imperative that

the rod caps be placed in the exact same
position from which they were removed

1 Before the crankshaft is removed, check
the endplay. Mount a dial indicator with the
stem in line with the crankshaft and touching
one of the crank throws or the nose of the
crank (see illustration).

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. If no wear is evident,
new main bearings should correct the end-
play.

3 If a dial indicator isn't available, feeler
gauges can be used. Gently pry or push the
crankshaft all the way to the front of the
engine. Slip feeler gauges between the
crankshaft and the front face of the thrust
main bearing to determine the clearance (see
illustration).

4  Check the main bearing caps to see if
they're marked to indicate their locations.
They should be numbered consecutively
from the front of the engine to the rear (see
illustration). If they aren’t, mark them with
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14.4 Main caps are generally numbered
front to rear (arrow) - on the 5.2L/5.9L V8
the numbers are on the passenger side of
the caps

number-stamping dies or a center punch.
Main bearing caps often have a cast-in
arrow, which points to the front of the engine.
If not, mark a paint arrow before removing the
main caps. Note: This step is not necessary
on 4.7L V8 engines since the main bearing
caps are an integral part of the bedplate
which can only be installed one way. In either
case loosen the main bearing cap bolts 1/4-
turn at a time in the reverse order of the tight-
ening sequence, until they can be removed
by hand (see Section 22). Note if any stud
bolts are used and make sure they're
returned to their original locations when the
crankshaft is reinstalled.

5 Gently tap the caps with a soft-face
hammer, then separate them from the engine
block. If necessary, use the bolts as levers to
remove the caps. Try not to drop the bearing
inserts if they come out with the caps. Note:
On 4.7L V8 engines it will be necessary to pry
the bedplate off the engine block (see illus-
tration).

6 Carefully lift the crankshaft out of the
engine. It may be a good idea to have an
assistant available, since the crankshaft is
quite heavy. With the bearing inserts in place
in the engine block and main bearing caps,
return the caps to their respective locations
on the engine block and tighten the bolts fin-
ger tight.

15 Engine block - cleaning

Refer to illustrations 15.1, 15.5a, 15.5b, 15.9
and 15.11

1 Most engine core plugs are corroded
firmly in place on an engine that has been in
service for years. Use a small punch at the
edge of the plug and carefully drive that edge
in'with a hammer (see illustration). Drive one
edge in only far enough for the opposite side
to protrude far enough to grab it with locking
pliers and pull out. Caution: The core plugs
{also known as freeze or soft plugs) may be
difficult or impossible to retrieve if they're

14.5 On 4.7L V8 engines, pry the bedplate
off the engine block at the casting
protrusion only, then remove the bedplate
to access the crankshaft - be careful not
to drop the lower hearing inserts when
removing the bedplate

driven completely into the block coolant pas-
sages.

2 Using a gasket scraper, remove all
traces of gasket material from the engine
block. Be very careful not to nick or gouge
the gasket sealing surfaces.

3  Remove the main bearing caps and sep-
arate the bearing inserts from the caps and
the engine block. Tag the bearings, indicating
which cylinder they were removed from and
whether they were in the cap or the block,
then set them aside.

4  Remove all of the threaded oil gallery
plugs from the block. The plugs are usually
very tight - they may have to be drilled out
and the holes retapped. Use new plugs when
the engine is reassembled.

5 On 4.7L V8 engines, inspect the idler
shaft at the front of the engine block for dam-
age. Even if damage to the idler shaft is not
evident, it a good idea to remove the idler
shaft from the engine block before the block
is hot tanked, since oil is fed from the main oil
gallery through the idler shaft to oil the idler
gear (see illustrations). This will prevent any
dirt and debris from lodging itself in the idler
shaft oil holes during the hot tanking process.
Be sure to clean the oil holes in the idler shaft
before installing it back onto the engine
block. Also note that the idler shaft oil holes
can be installed in any position.

6 The engine should be taken to an auto-

motive machine shop to be steam cleaned or
hot tanked, although with patience it can be
cleaned at home.

7 After the block is returned, clean all oil
holes and oil galleries one more time.
Brushes specifically designed for this pur-
pose are available at most auto parts stores.
Flush the passages with warm water until the
water runs clear, dry the block thoroughly
and wipe all machined surfaces with a light,
rust-preventive oil. If you have access to
compressed air, use it to speed the drying
process and to blow out all the oil holes and

-

15.1 The core plugs should be removed
carefully by tapping in one side, then
pulling out the opposite side with
locking pliers

15.5a Tap the end of the idler shaft to
accept a slide hammer tool - the factory
has predrilled the end of the idler shaft to
accept a 12mm x 1.75 tap

15.5b Use a slide hammer to pull the idler
shaft from the block - when installing the
idler shaft use the idler gear retaining bolt
and washer to pull the shaft back into
the block
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15.9 All bolt holes in the block,
particularly the main bearing cap and
head bolt holes, should be cleaned with
the proper-sized tap

galleries. Warning: Wear eye protection
when using compressed air!

8 If the block isn't extremely dirty or
sludged up, you can do an adequate cleaning
job with hot soapy water and a stiff brush.
Take plenty of time and do a thorough job.
Regardiless 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 oll.

9  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. Warning:

j¢——————CENTERLINE OF ENGINE ———>

16.4a Measure the diameter of each
cylinder at point A and at point B in three
places, just under the wear ridge, at the
center of the bore and at the bottom of
the bore - out-of-round is the difference in
diameter between point A and B at any
place in the cylinder - taper is the
difference in diameter between the top
and the bottom of the cylinder

15.11 A large socket on an extension can
be used to drive the new core plugs into
the block - go slowly and stop when the

plug is evenly flush with the block

Wear eye protection when using compressed
air! Now is a good time to clean the threads
on the head bolts and the main bearing cap
bolts as well.

10 Reinstall the main bearing caps and
tighten the bolts finger tight.

11 After coating the sealing surfaces of the
new core plugs with core plug sealant, install
them in the engine block (see illustration).
Make sure they're driven in straight and
seated properly or leakage could result. Spe-
cial tools are available for this purpose, but a
large socket, with an outside diameter that
will just slip into the core plug, a 1/2-inch
drive extension and a hammer will work just
as well.

12 Apply non-hardening sealant (such as
Permatex no. 2 or Teflon pipe sealant) to the
new oil gallery plugs and thread them into the
holes in the block. Make sure they're tight-
ened securely.

13 - If the engine isn't going to be reassem-
bled right away, cover it with a large plastic
trash bag to keep it clean.

16.4b 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

16 Engine block - inspection

Refer to illustrations 16.4a, 16.4b, 16.4c,
16.13a, 16.13b, 16.13c and 16.13d

1  Before the block is inspected, it should
be cleaned as described in Section 15.

2  Visually check the block for cracks, rust
and corrosion. Look for stripped threads in
the threaded holes. It's also a good idea to
have the block checked for hidden cracks by
an automotive machine shop that has the
special equipment to do this type of work. If
defects are found, have the block repaired, if
possible, or replaced.

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).

5 Next, measure each cylinder's diameter
at the same three locations across the
crankshaft axis. Compare the results to this
Chapter's Specifications. Caution: The cylin-
der bores on 1998 six-cylinder engines and all
1999 and later engines must be accurately
measured with a dial bore gauge (that can
measure 0.0001 inch) since these engines are
equipped with moly-coated pistons. Piston-
to-bore clearance is especially critical on
engines with moly-coated pistons, so have an
automotive machine shop perform this task if
a dial bore gauge is not available.

6  If the required precision measuring tools
aren’t available, the piston-to-cylinder clear-
ances on 1998 and earlier engines can be
obtained, though not quite as accurately,
using feeler-gauge stock. Feeler gauge stock
comes in 12-inch lengths and various thick-
nesses and is generally available at auto
parts stores.

7  To check the clearance, select a feeler
gauge and slip it into the cylinder along with
the matching piston. The piston must be
positioned exactly as it normally would be.
The feeler gauge must be between the piston
and cylinder on one of the thrust faces (90-
degrees to the piston-pin bore).

8  The piston should slip through the cylin-
der (with the feeler gauge in place) with mod-
erate pressure.

16.4c The gauge is then measured with a
micrometer to determine the bore size
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9  Ifit falls through or slides through easily,
the clearance is excessive and a new piston
will be required. If the piston binds at the
lower end of the cylinder and is loose toward
the top, the cylinder is tapered. If tight spots
are encountered as the piston/feeler gauge is
rotated in the cylinder, the cylinder is out-of-
round.

10 Repeat the procedure for the remaining
pistons and cylinders.

11 If the cylinder walls are badly scuffed or
scored, or if they're out-of-round or tapered
beyond the limite-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. Note: The factory recommends
replacing the engine block on 4.7L V8
engines if the cylinder bore is out of specifi-
cations, however check with your local
machine shop for alternative possibilities.

12  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 (see Section 17).

13 Some engines are produced with over-
size or undersize components, such as over-
size cylinder bores, undersize main bearing

#8 CRANKSHAFT

(ROD)
(MAIN)

G5

}‘ e T

16.13a 5.2L/5.9L V8

crankshafts may
have letters/numbers
stamped into the
number eight

counterweight to
indicate if it has

undersize rod (R) or
main (M) journals

CRANKSHAFT JOURMALS
(UNDERSIZE
0.0254 mm (0.001 in.)

Ror M
M-2-3 ete. (indicoting no. 2 and 3 main bearing
journal)

o nd rod
R-1-4 etc. (indicating no. 1 and 4 connecting
journal)

Milled flat en ne. 8 crankshaft counterweight.

OVERSIZE

0.2032 mm (0.008 in.)

HYDRAULIC TAPPETS *

VALVE STEMS (OVERSIZE) X
0.127 mm (0.005 in.)

16.13b 5.2L/5.9L V8 engine oversize/undersize markings

DISTRIBUTOR
CODE COMPOMENT UNDERSIZE
P One or more 0.254 mm

connecting rod (0.010in)
bearing journals

M All crankshaft 0.254 mm
main bearing (0.010in)
journals

PM All erankshatt 0.254 mm
main beari {0.010in)
journals
one or more
connecting rod
journals

CODE COMPONENT OVERSIZE

B All cylinder 0.254 mm
bores (0.010 in)

C All camshaft 0.254 mm
bearing bores (0.010in)

16.13c The oversize/undersize codes on six-cylinder engines are
on a pad between the distributor and ignition coil

' _
@
A

GRADE [ SIZEmm (in.) | FOR USE WITH
MARKING JOURNAL SIZE
A 0.008 mm U/S | 63.488-63.496 mm
(0.0004 in) | (2.4996-2.4999 in.)
uss
B NOMINAL | 63.496-63.504 mm
(2.4999-2.5002 in.)
c 0.008 mm O/S | 63.504-63.512 mm
(0.0004 in.) | (2.5002-2.5005 in.)
o/s

16.13d Undersize and oversize markings on 4.7L VB engines can
be found on the crankshaft position sensor reluctor ring

2  Reluctor ring

1 Rear crankshaft counterweight

3  Main bearing markings
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17.3a A “bottle brush” hone is the easiest
type of hone to use

and connecting rod journals, or oversize
camshaft bearing bores. These engines are
identified by a letter or symbol code stamped
on the engine block, crankshaft or lifter val-
ley. On 5.2L/5.9L engines, undersize
crankshaft journals are indicated by a letter
“R" or “M" on the number 8 crank counter-
weight (see illustrations). A designation of
“M-2-3" would Iindicate .001-inch-undersize
journals on mains 2 and 3, while an R prefix
indicates which rod journals are undersize.
14 Earlier engines with oversize tappet
bores are marked with a stamped diamond-
shape on the pad at the top front of the
engine, while an “X" stamped into the milled
pad on the end of a cylinder head indicates
that there are oversize valve stems (0.005-
inch).

17 Cylinder honing

Refer to illustrations 17.3a and 17.3b

1 Prior to engine reassembly, the cylinder
bores must be honed so the new piston rings
will seat correctly and provide the best possi-
ble combustion-chamber seal. Note: If you
don't have the tools or don’t want to tackle
the honing operation, most automotive
machine shops will do it for a reasonable fee.
2  Before honing the cylinders, install the
main bearing caps and tighten the bolts to
the torque listed in this Chapter's Specifica-
tions.

3  Two types of cylinder hones are com-
manly available - the flex hone or "bottle
brush” type and the more traditional surfac-
ing hone with spring-loaded stones. Both will
do the job, but for the less experienced
mechanic the “bottle brush" hone will proba-
bly be easier to use. You'll also need some
kerosene or honing oil, rags and an electric
drill motor. Proceed as follows:

a) Mount the hone in the drill motor, com-
press the stones (if applicable) and slip it
into the first cylinder (see illustration).
Be sure to wear safety goggles or a face
shield!

17.3b The cylinder hone should leave a
smooth, crosshatch pattern with the lines
intersecting at approximately a
60-degree angle

b) Lubricate the cylinder with plenty of
honing oil or kerosene, turn on the drill
and move the hone up-and-down in the
cylinder at a pace that will produce a fine
crosshatch pattern on the cylinder walls.
Ideally, the crosshatch lines should
intersect at approximately a 60-degree
angle (see illustration). Be sure to use
plenty of lubricant and don’t take off any
more material than is absolutely neces-
sary to produce the desired finish. Note:
Piston ring manufacturers may specify a
smaller crosshatch angle than the tradi-
tional 60-degrees - read and follow any
instructions 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 the abrasive grit
produced during the honing operation. Note:
The bores can be considered clean when a
lint-free white cloth - dampened with clean
engine oil - used to wipe them out doesn't
pick up any more honing residue, which will
show up as gray areas on the cloth. Be sure
to run a brush through all oil holes and gal-
leries and flush them with running water.

6  After rinsing, dry the block and apply a
coat of light rust preventive oil to all
machined surfaces. Wrap the block in a plas-
tic trash bag to keep it clean and set it aside
until reassembly.

18 Pistons/connecting rods -
inspection

Refer to illustrations 18.4a, 18.4b, 18.8, 18.10
and 18.11

Caution 1: The 1998 six-cylinder engines and
all 1999 and later engines are equipped with
pistons that are moly-coated after the final
machining process. Measuring a coated pis-
ton will not provide an accurate measurement
due to the thickness of the coating. To estab-
lish the piston-to-cylinder bore clearance in
these engines it is mandatory to use a dial
bore gauge capable of reading 0.0001 inch
increments to accurately measure the cylin-
der bore. Moly-coated pistons should always
be replaced in engines with high mileage,
since the coating wears off in time and exces-
sive piston-to-bore clearance will result. Once
the cylinder bores are accurately measured,
the measurements can be taken to a dealer
service department or a local machine shop
to select the proper size pistons for your
engine block. The new pistons may seem to
have a slight press fit in the bores, but this is
OK since the moly coating is not part of the
piston-to-bore fitting procedure. Tin-coated
pistons should not be used as replacements
for the moly-coated pistons.

Caution 2: The connecting rod bolts on 4.7L
V8 engines are torque-to-yield design and
must be replaced anytime the rod bolts are
loosened.

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 dqposits have been
scraped away. Do not, uer any circum-
stances, use a wire brush mounted in a drill
motor to remove deposits from the pistons.
The piston material is soft and may 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 do not nick or
scratch the sides of the ring grooves (see
illustrations).

5 Once the deposits have been removed,
clean the piston/rod assemblies with solvent
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18.4a The piston ring grooves can be
cleaned with a special tool, as
shown here . ..

and dry them with compressed air (if avail-
able). Make sure the oil return holes in the
back sides of the ring grooves are clear.

6 If the pistons and cylinder walls aren’t
damaged or worn excessively, and if the
engine block is not rebored, new pistons
won't be necessary. 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, how-
ever, 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. Such pistons should be replaced (see
illustration). The cooling and lubrication sys-
tems should be checked thoroughly. A hole
in the piston crown is an indication that
abnormal combustion (preignition) was
occurring. Burned areas at the edge of the
piston crown are usually evidence of spark
knock (detonation). If any of the above prob-
lems exist, the causes must be corrected or
the damage will occur again. The causes may
include intake air leaks, incorrect fuel/air mix-
ture, incorrect ignition timing and EGR sys-
tem malfunctions.

9 Corrosion of the piston, in the form of
small pits, indicates that 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-

18.4b ... or a section of a broken ring

AR
18.10 Check the ring side clearance

a feeler gauge at several points around
the groove

ance is greater than specified, new pistons
will have to be used.

11 On engines without moly-coated pistons,
check the piston-to-bore clearance by mea-
suring the bore (see Section 16) and the piston
diameter. Make sure the pistons and bores are
correctly matched. Measure the piston across
the skirt, at a 80-degree angle to and in line
with the piston pin (see illustration). Subtract
the piston diameter from the bore diameter to
obtain the clearance. If it's greater than speci-
fied, 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 excessive
wear, which must be corrected. The

piston/connecting rod assemblies should be -

taken to an automotive machine shop to have
the pistons and rods resized 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 are there, have the connecting
rods checked for bend and twist, since auto-
motive machine shops have special equip-
ment for this purpose. Note: Unless new pis-
tons andf/or connecting rods must be
installed, do not disassemble the pistons and
connecting rods.

18.8 Later model engines have pistons
with a moly coating (arrow) applied to the
piston skirt - check the coating for
excessive scoring and flaking - never use
abrasive materials to clean the coating or

damage to the piston will occur

18.11 On engines without moly-coated
pistons, measure the piston diameter at a
90-degree angle to the piston pin and in
line with it

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. Note: If the
engine is being rebuilt because of a connect-
ing rod knock, be sure to install new or
remanufactured connecting rods.

19 Crankshaft - inspection

Refer to illustration 19.6

1 Clean the crankshaft with solvent and
dry it with compressed air (if available). Be
sure to clean the oil holes with a stiff brush
and flush them with solvent.

2 Check the main and connecting rod
bearing journals for uneven wear, scoring,
pits and cracks.
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19.6 Measure at several points around each journal's
circumference, then measure at each end - this will
help you identify out-of-round and taper conditions

3  Rub a penny across each journal several
times. If a journal picks up copper from the
penny, it's too rough and must be reground.
4  Remove all burrs from the crankshaft oil
holes with a stone, file or scraper.

5 Check the rest of the crankshaft for
cracks and other damage. It should be mag-
nafluxed to reveal hidden cracks - an auto-
motive machine shop will handie the proce-
dure.

6 Using a micrometer, measure the diam-
eter of the main and connecting rod journals
and compare the results to the specifications
(see illustration). By measuring the diameter
at a number of points around each journal’s
circumference, you'll be able to determine
whether or not the journal is out-of-round.
Take the measurement at each end of the
journal, near the crank throws, to determine if
the journal is tapered.

7 If the crankshaft journals are damaged,
tapered, out-of-round or worn beyond the lim-
its 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 seal journals at each end
of the crankshaft for wear and damage. If the
seal has worn a groove in the journal, or if it's
nicked or scratched, the new seal may leak
when the engine is reassembled. In some
cases, an automotive machine shop may be
able to repair the journal by pressing on a thin
sleeve. If repair isn't feasible, a new or differ-
ent crankshaft should be installed.

9  On 4.7L V8 engines, inspect the reluctor
ring at the rear of the crankshaft for damage,
replacing it if necessary. Damage to this
component can cause severe driveabilty
problems.

10 Refer to Section 20 and examine the
main and rod bearing inserts.

20 Main and connecting rod
bearings - inspection

Refer to illustration 20.1
1 Even though the main and connecting
rod bearings should be replaced with new

CRATERS OR POCKETS

FATIGUE FAILURE

SCRATCHES

DIRT IMBEDDED

SCRATCHED BY DIRT

RLAY GONE -

OVE
FROM ENTIRE SURFACE

INTO BEARING MATERIAL *

BRIGHT (POLISHED)
SECTIONS

IMPROPER SEATING

OVERLAY
WIPED OUT

LACK OF OIL

RADIUS RIDE

EXCESSIVE WEAR

TAPERED JOURNAL

20.1 Before discarding the used bearings, examine them for indications of
any possible problems with the crankshaft, noting the bearing location it
came from - these are typical bearing failures

ones during the engine overhaul, the old
bearings should be retained for close exami-
nation, as they may reveal valuable informa-
tion about the condition of the engine (see
illustration).

2  Bearing failure occurs because of lack
of lubrication, the presence of dirt or other
foreign particles, overloading the engine and
corrosion. Regardless of the cause of bearing
failure, it must be corrected before the engine
is reassembled to prevent it from happening
again.

3 When examining the bearings, remove
them from the engine block, the main bearing
caps, the connecting rods and the rod caps
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 everything spot-
lessly clean during engine assembly. Fre-
quent and regular engine oil and filter
changes are also recommended.

5  Lack of lubrication (or lubrication break-
down) has a number of interrelated causes.
Excessive heat (which thins the oil), overload-
ing (which squeezes the oil from the bearing
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 oll
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 stesl
backing turns blue from overheating.

6  Driving habits can Tave a definite effect
on bearing life. Low speed operation in too
high a gear (lugging the engine) puts very high
loads on bearings, which tends to squeeze
out the oil film. These loads cause the bear-
ings to flex, which produces fine cracks in the
bearing face (fatigue failure). Eventually the
bearing material will loosen in pieces and tear
away from the steel backing. Short-trip driving
leads to corrosion of bearings because insuf-
ficient engine heat is produced to drive off the
condensed water and corrosive gases. These
products collect in the engine oil, forming acid
and sludge. As the oil is carried to the engine
bearings, the acid attacks and corrodes the
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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 22.8a Thrust

behind a bearing insert result in high spots on bearing

the bearing which lead to failure. identification -
- FRONT 4.7L V8 engine

21 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

3/8-inch and 1/2-inch-drive torque
wrenches

Piston ring installation tool

Piston ring compressor

Vibration damper installation tool

Short lengths of rubber or plastic hose
to fit over connecting rod bolts

Plastigage

Feeler gauges

A fine-tooth file

New engine oil

Engine assembly lube or moly-base
grease

Gasket sealant

Thread locking compound

2 In order to save time and avoid prob-
lems, engine reassembly must be done in the
following general order:

Six-cylinder engine and 5.2L
and 5.9L V8 engines

New camshaft bearings (must be done by
automotive machine shop)

Piston rings

Crankshaft and main bearings

Piston/connecting rod assemblies

Main bearing cap brace (six-cylinder
engines)

Oil pump

Camshaft and lifters

Oil pan

Timing chain and sprockets

Cylinder head(s), pushrods and rocker
arms

Timing cover

Crankshaft pulley

Intake and exhaust manifolds

Valve cover(s)

Flywheel/driveplate

4.7L V8 engine

Idler shaft

Piston rings

Crankshaft, main bearings and bedplate
Piston/connecting rod assemblies

Rear main oil seal

Oil pump

Oil pan gasket/windage tray

Oil pick up tube

Oil pan

OIL GROOVES

Cylinder heads, hydraulic lash adjusters
and camshafts .

Timing chain guides

Primary and secondary timing chain
assemblies

Rocker arms

Front timing cover and water pump

Crankshaft pulley

Intake and exhaust manifolds

Valve covers

Driveplate

22 Crankshaft - installation and
main bearing oil clearance check

1 If you have determined that the engine
overhaul will include having the crankshaft
“turned” at a machine shop to a standard
undersize such as 0.010-inch on the rod and
main journals, bearing selection will be easy.
You simply order a standard bearing set that
is correct for a 0.010-inch-reground
crankshaft. Even with a reground crank and
new bearings, a clearance check is still
required before final assembly (see Step 6).

2  On the factory engine assembly line,
journals and bearings may vary slightly in
size, and cranks and bearings are color-
coded to match the right bearing with the
right journal for a perfect fit. If you are using a
standard-size crankshaft, you can match the
correct new bearings to the crank by referring
to the charts in Section 16. An automotive
machine shop that specializes in engine
rebuilding will be able to help you select the
correct bearings. '

3  The color code appears on the edge of
the bearing insert.

4 The journal size codes are generally
painted on the adjacent cheek toward the

flanged end (rear) of the crankshaft, except-

for the rear main bearing journal, which is
color marked on the rear crank flange on six-
cylinder engines. On VB engines, size codes
are marked on the crankshaft rear flange with
letters and numbers (see Section 16).

5 To obtain a select fit, upper and lower
bearing inserts of different sizes may be used
as a pair. For example, a standard insert is
sometimes used in combination with a 0.001-
inch undersize insert to reduce clearance by
0.0005-inch. Caution: When using a standard
crankshaft with factory bearings never use a
pair of bearing inserts with a greater size dif-

machined surface between the crankshaft
and the upper bearing saddle, then rotate
it down into the block until its flush
with the parting line of the main bearing
saddle - make sure the oil grooves on the
thrust bearings face the crankshaft

ference than 0.007-inch. When replacing
inserts, the odd-sized inserts must be either
all on the top or all on the bottom.

Main bearing oil clearance
check

Refer to illustrations 22.8a, 22.8b, 22.11,
22.12a, 22.12b and 22.15

6  Regardless of how the bearing sizes are
determined, use the Plastigage clearance
procedure below as a guide to ensure the
proper size bearings are installed.

7  Clean the back sides of the new main
bearing inserts and lay the bearing half with
the oil groove in each main bearing saddle in
the block. Lay the other bearing half from
each bearing set in the corresponding main
bearing cap or the corresponding saddle in
the bedplate on 4.7L V8 engines. Make sure
the tab on each bearing insert fits into the
recess in the block or cap. Also, the oil holes
in the block must line up with the oil holes in
the bearing insert. Caution: Do not hammer
the bearings into place and don't nick or
gouge the bearing faces. No lubrication
should be used at this time.

8  The thrust bearings on 4.7L V8 engines
are a two piece design which must be
installed in the machined surfaces of the
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22.11 Lay the Plastigage strips (arrow) on
the main bearing journails, parallel to the
crankshaft centerline

upper bearing saddle in the engine block.
There are front and rear thrust bearings so do
not mix them up! Pry the crankshaft forward
and install the front thrust bearing into the
machined surface of the upper bearing sad-
dle in the engine block (see illustrations).
Next pry the crankshaft toward the rear of the
engine and install the rear thrust bearing into
the machined surface of the upper bearing
saddle in the engine block. Note: Be sure to
install the thrust bearings with the oil grooves
facing the crankshaft.

9 Clean the faces of the bearings in the
block and the crankshaft main bearing jour-
nals with a clean, lint-free cloth. Check or
clean the oil holes in the crankshaft, as any
dirt here can go only one way - straight
through the new bearings. Once you're cer-
tain the crankshaft is clean, carefully lay it in
position in the main bearings.

10 Before the crankshaft can be perma-
nently installed, the main bearing oil clear-
ance must be checked.

11 Trim several pieces of the appropriate-
size Plastigage (they must 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 or the bedplate (see illustrations) and
install the caps in their respective positions
(don’t mix them up) with the arrows pointing
toward the front of the engine. Don't disturb
the Plastigage. Apply a light coat of oil to the
bolt threads and the under sides of the bolt
heads, then install them.

13 Tighten the main bearing cap bolts, in
three steps, to the torque listed in this Chap-
ter's Specifications. Don’'t rotate the
crankshaft at any time during this operation!
14 Remove the bolts and carefully lift off the
main bearing caps or the bedplate on 4.7L V8
engines. 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.

22.12a On4.7L V8
engines, the bearings
(arrows) are laid into
the corresponding
saddles in the
bedplate, then the
bedplate is flipped
180 degrees. ..

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. Note: Make sure you are using the
correct scale, as both metric and standard
ones are included on the package.

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 that different inserts are needed,
make sure that no dirt or oil was between the
bearing inserts and the caps or block when
the clearance was measured. If the Plasti-
gage is noticeably wider at one end than the
other, the journal may be tapered.

17 Carefully scrape all traces of the Plasti-
gage material off the main bearing journals

22.15 Compare the width of the crushed
Plastigage to the scale on the envelope,
taking the measurement at the widest
point of the Plastigage

and/or the bearing faces. Don't nick or
scratch the bearing faces (a plastic credit
card edge does the job).

Final crankshaft installation

Refer to illustrations 22.20a, 22.20b, 22.21,
22.23a, 22.23b, 22.23c and 22.24

18 Carefully lift the crankshaft out of the
engine. Clean the bearing faces in the block,
then apply a thin, uniform layer of engine
assembly lube to each of the bearing sur-
faces.

19 Lubricate the crankshaft surfaces that
contact the oil seals with clean engine oil.

20 On six-cylinder and 5.2L/59L V8
engines, install the upper half of the rear main
seal into the block (see illustrations) with the
yellow paint facing the rear of the engine
(5.2L/5.9L V8 engines) and the seal lip facing

22.12b ...and
set over the
crankshaft onto
the dowels
(arrow) on the
engine block

22.20a On six-cylinder and 5.2L/5.9L
engines, install the new neoprene upper
seal half in the engine block.. ..
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22.20b ... with the seal lip (arrow) facing
the front of the engine
19
—~lo75' E}I- )
6 mm (0.25 in)
/ it
LOCTITE 515 <
OR
EQUIVALENT)
\p —
BEARING CAP
— alig
f "/

22.23a Apply Loctite 515 to the indicated
area on the six-cylinder engine rear
main cap

towards the front of the engine.

21 Make sure the crankshaft journals are
clean, then lay the crankshaft back in place in
the block. Clean the faces of the bearings in
the caps or bedplate, then apply lubricant to
them. On 4.7L V8 engines, make sure the

22.23c Install the new neoprene lower
seal half in the rear main cap

22.21 Cylinder
block-to-
bedplate sealant
location - 4.7L V8
engine

MOPAII SILICONE RUBBER ADHESIVE SEALANT SLO'I"S
/LOCT!TE 515 (OR EQUNA.LENT_]:_

o L I l“.
e . _]
22.23b Sealant locations =
for 5.2L/5.9L V8 rear CAP
main caps O ALIGNMENT «_|
ot

~~——. REAR MAIN

BEARING CAP

thrust bearings are installed as described in
Step 8, then apply a 1/8-inch bead of RTV
sealant to the engine block (see illustration)
and install the bedplate over the dowels on
the block. On six-cylinder and 5.2L/5.9L V8
engines, install the caps in their respective
positions with the arrows pointing toward the
front of the engine.

22 Apply a light coat of oil to the bolt
threads and the under sides of the bolt
heads, then install them.

23 On six-cylinder and 5.2L/5.9L V8
engines, apply a dab of Loctite 515 on each
side of the rear main cap, then install a new
rear main oil seal lower half in the rear main
cap (see illustrations) and install the rear

main cap. Tighten all main bearing cap bolts,
except the number three thrust bearing cap,
to the torque listed in this Chapter's Specifi-
cations. Pry the crankshaft slightly back and
forth in the block to seat the thrust bearings,
then tighten the number 3 main cap to Speci-
fications.

24 On 4.7L V8 engines, tighten the bed-
plate bolts in four steps, following the proper
sequence to the torque listed in this Chap-
ter's Specifications (see illustration). Note:
Since RTV sealant is the only gasket material
used between the bedplate and the engine
block, it is critical to adhere to the sealant
manufacturers instructions for application
and drying times.

22.24 Bedplate
TIGHTENING
sequence - 4.7L
V8 engine
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23.3 When checking piston ring end gap,
the ring must be square in the cylinder
bore - use a piston to push it down near
the bottom of ring travel

25 Check the crankshaft endplay with a
feeler gauge or a dial indicator as described
in Section 14. The endplay should be correct
if the crankshaft thrust faces aren't worn or
damaged and new bearings have been
installed.

26 On manual transmission-equipped
models, install a new pilot bearing in the end
of the crankshaft (see Chapter 8).

27 Rotate the crankshaft a number of times
by hand to check for any obvious binding.

23 Piston rings - installation

Refer to iliustrations 23.3, 23.4, 23.5, 23.9a,
23.9b, 23.12 and 23.13

1 Before installing the new piston rings,
the ring end gaps must be checked. It's
assumed that the piston ring side clearance
has been checked and verified correct (see
Section 18).

2 lLay 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
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-

23.4 With the ring square in the cylinder,
measure the end gap with feeler gauges

ing the ring ends very carefully with a fine file.
Mount the file in a vise equipped with soft
jaws, slip the ring over the file with the ends
contacting the file face and slowly move the
ring to remove material from the ends. When
performing this operation, file only from the
outside in (see illustration). The ring ends
must be filed squarely, and any tiny burrs on
the end should be removed before final ring
installation.

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.

9  The oil control ring (lowest one on the
piston) is usually installed first. It's normally
composed of three separate components.
Slip the spacer/expander into the groove
(see illustration). If an anti-rotation tang is
used, make sure it's inserted into the drilled
hole in the ring groove. Next, install the lower

23.5 If the end gap is too small, clamp a
fine file in a vise and file ring ends a little
at a time and re-measure in the bore

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 that both
the upper and lower side rails can be turned
smoothly in the ring groove.

11  The number two (middle) ring is installed
next. It's usually stamped with a mark which
must face up, toward the top of the piston.
The chamfer on the number two ring must
face down on all engines, with two dots fac-
ing up on the six-cylinder engines and on
V8's, the ID mark is a drill point, a stamped
letter O, an oval depression or the word TOP.
Note: Always follow the instructions printed
on the ring package or box - different manu-
facturers may require different approaches.
Do not mix up the top and middle rings, as
they have different cross sections.

12 Use a piston ring installation tool and
make sure the identification mark is facing

23.9a Installing the spacer/expander in
the oil control ring groove

23.9b Slip the oil ring side rails in by hand
- do not use a ring expander
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TOP COMPRESSION SIDE RAIL NO. 1
CHAMFER i

23.12 Install the compression rings using
a ring expander tool like this one - note
that the mark (arrow) on the ring must
face UP

the top of the piston, then slip the ring into
the middle groove on the piston (see illustra-
tion). Don't expand the ring any more than
necessary to slide it over the piston.

13 Install the number one (top) ring in the
same manner. Make sure the mark (dot) is
facing up. Be careful not to confuse the num-
ber one and number two rings. The number
one (top) ring must be installed with its cham-
fer UP while the second ring must have the
chamfer DOWN (see illustration). Generally,
the second ring has two dots on the UP side,
and the top ring has one dot on the UP side.
Check the instructions with the ring set your
are using.

14 Repeat the procedure for the remaining
pistons and rings.

24 Pistons/connecting rods -
installation and rod bearing oil
clearance check

Refer to illustrations 24.5, 24.9, 24.11, 24,13
and 24.17

Caution: The rod bolts on 4.7L V8 engines are
a torque-to-yield design and must be replaced
whenever they are loosened or removed.

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 (refer to the
marks made during removal). Remove the
original bearing inserts and wipe the bearing
surfaces of the connecting rod and cap with
a clean, lint-free cloth. They must be kept
spotlessly clean.

Connecting rod bearing oil
clearance check

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

SECOND
COMPRESSION
RING

PISTON

23.13 The chamfer on the second ring
must face DOWN, while it must be UP on
the top ring - don’t mix the two up

24.9 The notch (arrow) on the pistons
must face forward

fits into the recess in the rod. Don’t hammer
the bearing insert into place and be very
careful not to nick or gouge the bearing face.
Don’t lubricate the bearing at this time.

4 Clean the back side of the other bearing
insert and install it in the rod cap. Again,
make sure the tab on the bearing fits into the
recess in the cap, and don't apply any lubri-
cant. It's critically important that the mating
surfaces of the bearing and connecting rod
are perfectly clean and oll free when they're
assembled.

5  Position the piston ring gaps at intervals
around the piston (see illustration).

6  Slip a section of plastic or rubber hose
over each connecting rod cap bolt. On 4.7L
V8 engines, use the connecting rod guide

tools made during removal of the connecting -

rods.

7 Lubricate the piston and rings with clean
engine oil and attach a piston ring compres-
sor to the piston. Leave the skirt protruding
about 1/4-inch 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 arrow or notch on top of the
piston (see illustration) facing the front of

RF

NO. 2 RING
GAP AND SPACER
EXPANDER GAP

24.5 Position the piston ring gaps as
shown here before installing the
piston/connecting rod assemblies
in the engine

24.11 Drive the piston in gently with the
end of a wooden hammer handle - go
evenly and stop if you feel an obstruction

the engine, gently insert the piston/connect-
ing rod assembly into the number one cylin-
der 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 hammer handle (see
illustration) while guiding the end of the con-
necting rod into place on the crankshaft jour-
nal. The piston rings may try to pop out of the
ring compressor just before entering the
cylinder bore, so keep some downward pres-
sure on the ring compressor. Work slowly,
and if any resistance is felt as the piston
enters the cylinder, stop immediately. Find
out what's hanging up and fix it before pro-
ceeding. 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
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24.13 Lay the Plastigage strips on each
rod bearing journal, parallel to the
crankshaft centerline

connecting rod bearing and lay it in place on
the number one connecting rod journal, par-
allel with the journal axis (see illustration).
14 Clean the connecting rod cap bearing
face, remove the protective hoses from the
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 (or bolts, on 4.7L V8
engines) and tighten them to the torque listed
in this Chapter's Specifications, working up
to it in three steps. If you're working on a 4.7L
V8 engine, use a pair of the old bolts for
checking the oil clearance - save the new
bolts for final installation. 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 or bolts 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 the 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 that different inserts are needed,
make sure that no dirt or oil was between the
bearing inserts and the connecting rod or cap
when the clearance was measured. Also,
recheck the journal diameter. If the Plasti-
gage was wider at one end than the other,
the journal may be tapered, in which case the
crankshaft needs to be machined.

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

24,17 Measure the width of the crushed
Plastigage to determine the rod bearing
oil clearance and compare it to
the Specifications

bearing - use your fingemail 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 or bolts to the torque listed in
this Chapter's Specifications. Again, work up
to the torque in three steps.

22 Repeat the entire procedure for the
remaining pistons/connecting rods.

23 The important points to remember are:

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 notch or mark on the piston must
face the front of the engine.

d) Stagger the ring end gaps (see illustra-
tion 24.5).

e) Lubricate the cylinder walls with clean
oil.

f) Lubricate the bearing faces when
installing the rod caps after the oil clear-
ance has been checked.

24 After all the piston/connecting rod
assemblies have been properly installed,
rotate the crankshaft a number of times by
hand to check for any obvious binding.

25 As a final step, the connecting rod end-
play must be checked. Refer to Section 13
for this procedure. -

26 Compare the measured endplay to the
Specifications to make sure it's correct. If it
was correct before disassembly and the orig-
inal crankshaft and rods were reinstalled, it
should still be right. If new rods or a new
crankshaft were installed, the endplay may
be inadequate. If so, the rods will have to be

removed and taken to an automotive
machine shop for resizing.

27 The balance of the engine assembly work
is in attaching the cylinder heads, valvetrain,
front cover, water pump, flywheel, intake and
exhaust manifolds and accessories, all of
which are covered in Chapter 2, Part A for six-
cylinder engines, Part B for 5.2L/5.9L V8
engines or Part C for 4.7L V8 engines.

25 |Initial start-up and break-in after
overhaul

Warning: Have a fire extinguisher handy
when starting the engine for the first time.

1 Once the engine has been installed in
the vehicle, double-check the engine oil and
coolant levels.

2 With the spark plugs out of the engine
and the ignition and fuel systems disabled
(see Sec-tion 3), crank the engine until oil
pressure registers on the gauge or the light
goes out.

3  Install the spark plugs, connect the plug
wires and restore the ignition system func-
tions (Section 3).

4  Start the engine. It may take a few
moments for the fuel system to build up pres-
sure, but the engine should start without a
great deal of effort. Note: If backfiring occurs
through the throttle body, recheck the valve
timing.

5  After the engine starts, it should be
allowed to warm up to normal operating tem-
perature. Do not allow the engine to exceed a
fast idle until the hydraulic lifters have bled
down and become quiet again (usually about
five minutes).

6  While the engine is warming up, make a
thorough check for fuel, oil and coolant leaks.
If a new camshaft and lifters have been
installed during the overhaul, the engine
should run at a fast idle for 15 minutes (keep
an eye on the temperature gauge and don't
allow the engine to overheat) to “break in" the
cam and lifters.

7  Shut the engine off and recheck the
engine oil and coolant levels.

8  Drive the vehicle to an area with mini-
mum traffic, accelerate from 30 to 50 mph,
then allow the vehicle to slow to 30 mph with
the throttle closed. Repeat the procedure 10
or 12 times. This will load the piston rings and
cause them to seat-properly against the cylin-
der walls. Check again for oil and coolant
leaks.

9  Drive the vehicle gently for the first 500
miles (no sustained high speeds) and keep a
constant check on the oil level. It is not
unusual for an engine to use oil during the
break-in period.

10 At approximately 500 to 600 miles,
change the oil and filter.

11 For the next few hundred miles, drive
the vehicle normally. Do not pamper it or
abuse it.

12 After 2000 miles, change the oil and fil-
ter again and consider the engine broken in.
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1.1a Typical 5.2L/5.9L V8 cooling system layout

CROSSFLOW
RADIATOR

1 General information

Engine cooling system
Refer to illustrations 1.1a, 1.1band 1.1¢

All vehicles covered by this manual
employ a pressurized engine cooling system
with thermostatically controlled coolant cir-
culation (see illustrations). An impeller-type
water pump mounted on the front of the
block pumps coolant through the engine. The
coolant flows around each cylinder and
toward the rear of the engine. Cast-in coolant
passages direct coolant around the intake
and exhaust ports, near the spark plug areas
and in close proximity to the exhaust valve
guides. The 4.7L V8 and six-cylinder cooling
system uses a “reverse-rotation” design
water pump.

A wax-pellet type thermostat is located in
a housing near the front of the engine. During
warm up, the closed thermostat prevents
coolant from circulating through the radiator.
As the engine nears normal operating temper-
ature, the thermostat opens and allows hot
coolant to travel through the radiator, where
it's cooled before returning to the engine.

The cooling system is sealed by a pres-
sure-type cap on the radiator, which raises
the boiling point of the coolant and increases
the cooling efficiency of the radiator. If the
system pressure exceeds the cap pressure-
relief value, the excess pressure in the sys-
tem forces the spring-loaded valve inside the

cap off its seat. This allows either excess
pressure to escape to the atmosphere or
coolant to escape through an overflow tube
into a coolant recovery reservoir.

The coolant reservoir serves as both the
point at which fresh coolant is added to the
cooling system to maintain the proper fluid
level and as a holding tank for overheated
coolant,

Heating system

The heating system consists of a blower
fan and heater core located in the heater/air
conditioning unit under the dash, the hoses
connecting the heater core to the engine
cooling system and the heater/air condition-
ing control head on the instrument panel. Hot
engine coolant is circulated through the
heater core. When the heater mode is acti-
vated, a flap door opens to expose the heater
box to the passenger compartment. A fan
switch on the control head activates the
blower motor, which forces air through the
core, heating the air.

Air conditioning system

The air conditioning system consists of
a condenser mounted in front of the radiator,
an evaporator mounted adjacent to the
heater core, a compressor mounted on the
engine, an accumulator which stores liquid
refrigerant and removes excess moisture,
and the plumbing connecting all of the above
components.

A blower fan forces the warmer air of the

— —
~ S—
HEATER,
CORE d
(e]
TO COOLANT
RESERVEIOVERFLOW
TANK
THERMOSTAT
HOUSING
\TOR
'WATER *
I/
]
i -

1.1b Typical six-cylinder cooling
system layout

passenger compartment through the evapo-
rator core (sort of a radiator-in-reverse),
transferring the heat from the air to the refrig-
erant. The liquid refrigerant boils off into low
pressure vapor, taking the heat with it when it
leaves the evaporator.
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FROM HEATER
CORE
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1.1c Typical 4.7L cooling system layout

2 Antifreeze/coolant - general
information

Refer to illustration 2.6

Warning 1: Use ethylene-glycol type
antifreeze only. Do not use propylene-glycol
type antifreeze solutions.

Warning 2: Do not allow antifreeze to come
in contact with your skin or painted surfaces
of the vehicle. Rinse off spills immediately
with plenty of water. Antifreeze is highly toxic
if ingested. Never leave antifreeze lying
around in an open container or in puddles on
the floor; children and pets are attracted by
it's sweet smell and may drink it. Check with
local authorities about disposing of used
antifreeze. Many communities have collection
centers which will see that antifreeze is dis-
posed of safely, Never dump used anti-freeze
on the ground or pour it into drains.

Note: Non-toxic antifreeze is now manufac-
tured and available at local auto parts stores,
but even these types should be disposed of
properly.

Keep antifreeze containers covered and
repair leaks in your cooling system as soon
as they are noticed.

The cooling system should be filled with

a water/ethylene-glycol based antifreeze

solution, which will prevent freezing down to
at least -20°F, or lower if local climate

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

2.6 An inexpensive hydrometer can be
used to test the condition of your coolant

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 (see
illustration). Use antifreeze which meets the
vehicle manufacturer’'s specifications.

3 Thermostat - check and
replacement

Warning: Do not remove the radiator cap,
drain the coolant or replace the thermostat
until the engine has cooled completely.

Note: The following check applies to six-
cylinder engines and 5.2L/5.9L V8 engines
only.

Check

1 Before assuming the thermostat is to
blame for a cooling system problem, check
the coolant level, drivebelt tension (Chap-
ter 1) and temperature gauge (or light) opera-
tion.

2  If the engine seems to be taking a long
time to warm up (based on heater output or
temperature gauge operation), the thermostat
is probably stuck open. Replace the thermo-
stat with a new one.

3  If the engine runs hot, use your hand to
check the temperature of the upper radiator
hose. If the hose isn't hot, but the engine is,
the thermostat is probably stuck closed, pre-
venting the coolant inside the engine from
escaping to the radiator. Replace the thermo-
stat. Caution: Don't drive the vehicle without
a thermostat. The computer may stay in open
loop and emissions and fuel economy will
suffer.

4 If the upper radiator hose is hot, it
means that the coolant is flowing and the
thermostat is open. Consult the Trou-
bleshooting section at the front of this manual
for cooling system diagnosis.

Replacement

Refer to illustrations 3.8a, 3.8b, 3.10a, 3.10b,
3.10¢c, 3.13, 3.14a and 3.14b

5 Disconnect the negative cable from the
battery.

6 Drain the cooling system (see Chap-
ter 1). If the coolant is relatively new or in
good condition (see Chapter 1), save it and
reuse it.

7 On six-cylinder and 5.2L/5.9L V8
engines, follow the upper radiator hose to the
engine to locate the thermostat housing. On
4.7L VB engines, follow the lower radiator
hose to the engine to locate the thermostat
housing.
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3.10a Thermostat housing locations - 5.2L/5.9L V8 engines

B  Squeeze the tabs on the hose clamp to
loosen it from the hose(s), then reposition the
clamp several inches back up the hose.
Detach the hose(s) from the thermostat hous-
ing (see illustration). Note: Special hose
clamps pliers are available at most auto parts
stores (see illustration). If the hose is stuck,
grasp it near the end with a pair of adjustable
pliers and twist it to break the seal, then pull it
off. If the hose is old or deteriorated, cut it off
and install a new one.

9 If the outer surface of the thermostat
housing that mates with the hose is deterio-
rated (corroded, pitted, etc.) it may be dam-
aged further by hose removal. If it is, the ther-
mostat housing will have to be replaced.

10 Remove the bolts and detach the ther-
mostat housing from the engine (see illustra-
tions). If the cover is stuck, tap it with a soft-
face hammer to jar it loose. Be prepared for
some coolant to spill as the gasket seal is
broken.

11 Note how the thermostat is installed and
remove it from the engine.

12 On six-cylinder and 5.2L/5.9L V8
engines, stuff a rag into the engine opening,
then remove all traces of old gasket material
and sealant from the housing and cover with
a gasket scraper. Remove the rag from the

opening and clean the gasket mating sur-
faces with lacquer thinner or acetone. On
4.7L V8 engines, simply remove the rubber
O-ring from around the thermostat.

13 On six-cylinder and 5.2L/5.9L V8
engines, install the new thermostat in the
machined groove on the engine. Make sure

3.10c Thermostat housing location - 4.7L
V8 engine - view here is from below at the
front of the engine

3.10b Thermostat housing location - six-cylinder engine

3.8b Special hose clamp pliers like this are available at most auto
parts stores to simplify hose clamp removal

the correct end faces out - the spring end is
normally directed into the engine. Apply a
thin, uniform layer of RTV sealant to both
sides of the new gasket (see illustration) and
position it over the thermostat on the engine.
14 On 4.7L V8 engines, install a new O-ring
around the thermostat. Make sure to align the

3.13 Before installing the gasket on six-
cylinder and 5.2L/5.9L V8 engines, apply a
thin, uniform layer of RTV sealant to both

sides of the gasket
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rubber tab on the inside of the O-ring groove
with the notch on the thermostat (see illus-
tration). Then align the rubber tab on the out-
side of the O-ring with the notch on the ther-
mostat housing and insert the thermostat and
O-ring into the thermostat housing (see illus-
tration).

15 Install the thermostat housing and bolts
onto the engine. Tighten the bolts to the
torque listed in this Chapter’'s Specifications.
16 Reattach the hose(s) to the fitting(s) and
tighten the hose clamp(s) securely.

17 Refill the codlimg system (see Chap-
ter 1).

18 Start the engine and allow it to reach
normal operating temperature, then check for
leaks and proper thermostat operation (as
described in Steps 2 through 4).

4 Engine cooling fan(s)- check and
component replacement

Warning: To avoid possible injury or damage,
DO NOT operate the engine with a damaged
fan. Do not attempt to repair fan blades -
replace a damaged fan with a new one.

Note: Most of the models covered by this
manual are equipped with a single mechani-
cal clutch-type cooling fan only. However
some engines are equipped with a “max”
cooling package which consists of an electric
cooling fan and a heavy duty radiator on ear-
lier models or an electric cooling fan and a
mechanical clutch type fan on 1999 and later
models.

Check

Mechanical cooling fan

1 Disconnect the negative battery cable
and rock the fan back and forth by hand to
check for excessive bearing play.

2  Visually inspect the clutch assembly for
substantial fluid leakage. If problems are
noted, replace the clutch assembly.

3 With the engine cold (and not running),

3.14a On 4.7L V8 engines, align the notch
on the thermostat (arrow) with the rubber
tab on the inner O- ring groove...

turn the fan blades by hand. The fan should
turn freely but never more than five turns.

4  With the engine completely warmed up,
turn off the ignition switch and disconnect the
negative battery cable from the battery. Turn
the fan by hand. More drag should be evi-
dent. If the fan turns easily or it rotates the
same number of turns it did when the clutch
was cold, replace the fan clutch.

Electric cooling fan

1998 5.9L engine (with max cooling
package)

Refer to illustrations 4.6a, 4.6b and 4.9

5  Check the 15 amp ignition relay fuse and
the 60 amp maxi fuse in the power distribution
center in the engine compartment. Refer to the
label on the inside of the cover for exact fuse
location. If a blown fuse is found it will be nec-
essary to refer to the wiring diagrams at the
end of this manual and repair the affected cir-
cuits for shorts to ground.

6  If the fuses are good, use a jumper wire
to bridge the wiring hamess connector termi-
nals of the upper and lower hose fan
switches (see illustration). The cooling fan

s

3.14b ... then align the tab (lower arrow)
on the outer diameter of the O-ring with
the notch in the thermostat housing
(upper arrow) and insert the thermostat
into the thermostat housing

should respond as shown in the accompany-
ing chart (see illustration).

7 If the cooling fan now responds as
described with the fan switch or switches
bypassed, the electrical circuits to the fan are
operating properly and the fan switch or
switches are bad and should be replaced.

8 If the cooling fan did not respond as
described, disconnect the cooling fan electri-
cal connector. Using a fused jumper wire,
apply battery voltage to the red and white
and the dark green wire of the cooling fan.
The cooling fan should operate in Low speed
with battery voltage applied to the dark green
wire and in High speed with battery voltage
applied to both wires. If it doesn’t respond,
check the ground (black wire) connection to
the motor. If the ground is OK, the cooling fan
is bad and should be replaced.

9  If the cooling fan now responds with the
jumper wires connected directly to the motor,
the problem lies in the ignition relay, the cool-
ing fan relay(s) or the wiring to these compo-
nents. Refer to Chapter 12 to check the

COOLANT AIC UPPER | LOWER | FAN
TEMP HOSE HOSE

SWITCH | SWITCH
-36° - 213°F | OFF OPEN OPEN OFF
214° - 219°F | OFF CLOSED | OPEN ON/LOW
220°F AND OFF CLOSED | CLOSED | ON/HIGH
upP
-36° -213°F | ON OPEN OPEN ONALOW
214° - 219°F | ON CLOSED | OPEN ON/LOW
220°F AND ON CLOSED | CLOSED | ON/HIGH
UP
WARNING: THE FAN CAN COME ON AT ANY TIME
WHEN THE IGNITION KEY IS IN THE "RUN" POSITION.

4,6a On 1998 5.9L engines, the upper and lower radiator hose fan

4.6b Cooling fan operating chart - 1998 5.9L i
switches control the cooling fan On/Off signal "o LD
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4.12 Cooling fan
' relay location - 1999
and later engines

1 Radiator fan
\\ relay
Vacuurn reservoir
Bolt
- Right front
' fender

S,

T

AW

VISCOUS FAN DRIVE

4.14a Engine cooling fan assembly details - 5.2L/5.9L V8 engine

CRANKSHAFT
PULLEY

relays and the wiring diagrams to check
wiring for shorts or open circuits. Note: The
ignition relay is located in the power distribu-
tion center just behind the battery and the
cooling fan relays are mounted to a bracket
on the inner fenderwell to the right of the bat-
tery (see illustration).

1999 and later (with max cooling
package)

Refer to illustration 4.12

10 Check the fuses in the interior compart-
ment fuse block. Also check the 40 amp fuse
in the power distribution center in the engine
compartment. If any of the fuses are blown, it
will be necessary to refer to the wiring dia-
grams at the end of this manual and repair
the affected circuits for shorts to ground.

11 Disconnect the electrical connector
from the cooling fan motor. Connect a fused
jumper wire between one of the two terminals
on the cooling fan connector and the positive
battery terminal. Connect another jumper
wire between the other terminal and ground.

When the connections are made, the cooling
fan should operate. Polarity may be critical,
so, if the cooling fan doesn't operate, try
swapping the jumper wires and test the oper-
ation again. If the cooling fan does not oper-
ate, it is faulty and should be replaced.

12 Because the electric cooling fan on the
these models is directly controlied by the
PCM and (pulse width modulated) cooling fan
relay (see illustration), all other tests on this
system must be performed by a dealer ser-
vice department or other qualified repair facil-
ity with a specialized scan tool.

Replacement

Refer to illustrations 4.14a, 4.14b, 4.16, 4.17
and 4.19

13 Disconnect the cable from the negative
terminal of the battery. .

14 If the vehicle is equipped with a mechani-
cal type cooling fan, a special spanner wrench
obtainable at most auto parts stores may be
required to hold the water pump pulley while a
large wrench is used to loosen the fan drive

4.14b Use a special spanner wrench to hold the water pump
pulley while the mechanical fan drive nut is loosened

nut (see illustrations). Sometimes it is possi-
ble to hold the water pump pulley by applying
considerable hand pressure to the serpentine
belt while the large nut is turned counterclock-
wise (right-hand threads), but it may require
the tool if the fan drive nut is excessively tight.
Note: On 1998 and eariier six-cylinder engines,
the fan attaches to the water pump with four
studs/nuts; remove the nuts and pull the
fan/clutch assembly off e studs. In either
case, carefully lower the fan and clutch
assembly into the fan shroud. Be very careful
not to damage the radiator fins while doing so.
15 If the vehicle is equipped with an electric
cooling fan, make sure to disconnect the
electrical connector from the fan motor.

16 Remove the fan shroud mounting bolts
(see illustration). Note that some of the
mounting bolts can only be accessed from
below.

17  Lift the shroud up until it clears the slots
in the bottom bracket of the radiator, then lift
the fan/clutch and shroud or the electric cool-
ing fan and shroud assembly out of the engine
compartment together (see illustration). Note
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4.19 Remove the four bolts retaining the
fan to the fan clutch - when the fan clutch
is stored off the engine, place it with the
radiator side DOWN

1: If difficulty is encountered during the
removal of the shroud, it will be necessary to
drain the cooling system and remove the
upper radiator hose to help facilitate removal
of the shroud and fan. Note 2: On 1999 and
later models, the electric cooling fan and the
shroud are assembled as a unit and if defective
must be replaced as a unit.

18 Carefully inspect the fan blades for
damage and defects. Replace it if necessary.
19 At this point, mechanical type fans may
be unbolted from the clutch, if necessary
(see illustration). If the fan clutch is stored,
position it with the radiator side facing down.
20 Installation is the reverse of removal. Be
sure to tighten the fan and clutch mounting
nuts evenly and securely.

5 Coolant temperature sending
unit - check and replacement

Refer to illustrations 5.1a and 5.1b

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

Note: This procedure applies to 1998 and
earlier vehicles only. Refer to Chapter 6 for
the check and replacement procedures on
1999 and later vehicles.

5.1a Coolant temperature sender location
(arrow) - six-cylinder engine

1 The coolant temperature indicator sys-
tem is composed of a light or temperature
gauge mounted in the instrument panel and a
coolant temperature sending unit mounted
on the engine (see illustrations). Some vehi-
cles have more than one sensor unit, but only
one is used for the indicator system, and it is
usually a single-wire connector. Coolant tem-
perature sensors for the computer usually
have two wires.

Check

2 If an overheating indication occurs,
check the coolant level in the system and
then make sure the wiring between the light
or gauge and the sending unit is secure and
all fuses are intact.

3  With the ignition switch On and the
starter motor cranking, the indicator light
should glow (bulb check).

4 If the light does not glow, the bulb may
be burned out, the ignition switch may be
faulty or the circuit may be open. Test the cir-
cuit by grounding the wire to the sending unit
with the ignition On (engine not running for
safety). If the gauge deflects full scale or the
light glows, replace the sending unit.

5  As soon as the engine starts, the light
should go out and remain out unless the
engine overheats. Failure of the light to go
out may be due to a grounded wire between

S

5.1b Coolant temperature sender location

_ (arrow) - V8 engine (the other temperature

sensor at right is for the computer)

the light and the sending unit, a defective
sending unit or a faulty ignition switch. Check
the coolant to make sure it's the proper type.
Plain water may have too low a boiling point
to activate the sending unit.

Replacement

6 If the sending unit must be replaced,
simply unscrew it from the engine and install
the replacement. Use sealant on the threads.
Make sure the engine is cool before removing
the defective sending unit. There will be some
coolant loss as the unit is removed, so be
prepared to catch it. Check the level after the
replacement has been installed.

6 Radiator and coolant reservoir -
removal and installation

Coolant reservoir - removal
and installation

Refer to illustration 6.2

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

1 Loosen the hose clamp and detach the
hose from the reservoir. Also disconnect the
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6.2 Flemove the screw, nuts and hose (arrows) from the coolant
reservoir and remove the reservoir from the engine compartment

6.10 Radiator support panel mounting bolts -
1999 and later models

electrical connector from the coolant level
sensor if equipped.

2 Remove the screws/nuts and lift the
reservoir from the vehicle (see illustration).

3  Installation is the reverse of removal. Fill
the reservoir to FULL mark with the proper
type of coolant (see Chapter 1).

4  Disconnect the negative cable from the
battery.

5 Drain the cooling system (see Chap-
ter 1). If the coolant is relatively new or in
good condition, save it and reuse it.

Radiator

Removal

Refer to illustrations 6.9, 6.10, 6.12 and 6.13
6 Loosen the hose clamps, then detach
the radiator hoses from the fittings on the
radiator. If they're stuck, grasp each hose
near the end with a pair of adjustable 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 or deteriorated, cut them
off and install new ones.

7  Disconnect the reservoir hose from the
radiator filler neck.

8 Refer to Chapter 11 and remove the
front grille.

9  On 1998 and earlier models, pry up two
clips at each end holding the front hood seal

to the body, then detach the radiator support
panel mounting bolts and nuts and remove
the support panel with the hood latch and
cable still attached (see illustration). Lay the
support aside. Also remove the screws that
attach the radiator fan shroud to the radiator
and slide the shroud toward the engine.

10 On 1999 and later models, mark the
position of the hood latch with a scribe or
marker to aid in installation and remove the
hood latch retaining bolts and position the
hood latch aside. Detach the upper two bolts
securing the radiator support panel to the
body and remove radiator support panel (see
illustration). If the vehicle is equipped with a
mechanical clutch-type cooling fan it will be
necessary to refer to section 4 and remove
the mechanical fan and electric cooling
fan/shroud as an assembly. If the vehicle is
only equipped with electric fan, the radiator
and shroud can be removed together and
separated after the radiator is removed from
the vehicle, but make sure to disconnect the
electrical connector from the cooling fan.

11 If the vehicle is equipped with an auto-
matic transmission, disconnect the cooler
lines from the rear of the radiator (see Chap-
ter 7B). Use a drip pan to catch spilled fluid.
Plug the lines and fittings.

12 If the vehicle is equipped with air condi-
tioning, remove the bolts securing the A/C

6.9 On early models, remove the radiator support with the hood
latch attached and lay it aside

6.12 Detach the condenser mounting bolts (arrow) and remove
the radiator side seals - 1999 and later models shown

condenser to the radiator and remove the
side air seals (see illustration). If the vehicle
is not equipped with A/C, simply remove the
bolts securing the side seals to the radiator
and detach the side seals to access the radi-
ator mounting bolts.

13 Remove the radiator mounting bolts and
carefully lift out the radiator (see illustration).
Don't spill coolant on the vehicle or scratch
the paint. If the vehicle is equipped with an
auxiliary transmission oil cooler, take special
care not the tear the rubber seal on the right
side of the radiator, as the oil cooler lines are
routed through it.

Installation i
Refer to illustration 6.15
14 With the radiator removed, it can be
inspected for leaks and damage. If it needs
repair, have a radiator shop or dealer service
department perform the work as special
techniques are required.

15 Whenever the radiator is removed from
the vehicle, make note of the location of the
various rubber seals (top, bottom and sides)
and their location. They should be put back
exactly as originally installed to ensure proper
cooling (see illustration).

16 Bugs and dirt can be removed from the
front of the radiator with a garden hose, fol-
lowed by compressed air and a soft brush.

-
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Don't bend the cooling fins as this is done.
When blowing out the core, direct the hose or
air line only from the engine side out.

17 Check the radiator mounts for deteriora-
tion and make sure there’s nothing in them
when the radiator is installed.

18 Installation is the reverse of the removal
procedure.

19 After installation, fill the cooling system
with the proper mixture of antifreeze and
water. Refer to Chapter 1 if necessary. Cau-
tion: If you are working on a model with a
4.7L V8 engine, be sure to properly bleed the
air from the cooling system (see Chapter 1).
20 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 Iif required.

21 |f you're working on an automatic trans-
mission-equipped vehicle, check and add
fluid as needed.

6.13 When
lifting the
radiator out, be
careful not to
damage the
cooling fins
with the fan
and fan shroud
(arrows)

._-

7 Water pump - check

Refer to illustrations 7.3 and 7.4

1 A failure in the water pump can cause
serious engine damage due to overheating.

2 There are several ways to check the
operation of the water pump while it's
installed on the engine. If the pump is defec-
tive, it should be replaced with a new or
rebuilt unit.

3  Water pumps are equipped with weep
or vent holes. If a failure occurs in the pump
seal, coolant will leak from the hole. In most
cases you'll need a flashlight to find the hole
on the water pump from undemneath to check
for leaks (see illustration).

4 If the water pump shaft bearings fail
there may be a howling sound at the front of
the engine while it's running. Shaft wear can
be felt if the water pump pulley is rocked up
and down (see illustration). Don't mistake
drivebelt slippage, which causes a squealing
sound, for water pump bearing failure.

ALGNMENT
DOWELS (2)

RADIATOR
ALl

6.15 The rubber seals around the radiator and between the radiator and condenser must
be installed in their original locations to retain proper cooling

5 It is possible for a water pump to be
bad, even if it doesn't how! or leak water.
Sometimes the fins on the back of the
impeller can corrode away until the pump is
no longer effective. The only way to check for
this is to remove the pump for examination.

8 Water pump - removal and
installation

Refer to illustrations 8.6, 8.7a, 8.7b, 8.7¢

and 8.7d

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

Removal

1 Disconnect the negative cable from the
battery.

2 Drain the cooling system (see Chap-
ter 1). If the coolant is relatively new or in
good condition, save it and reuse it.

3  Remove the cooling fan and shroud (see
Section 4).

4 | Remove the drivebelts (see Chapter 1)
and the water pump pulley.

5 Loosen the clamps and detach the
hoses from the water pump. If they're stuck,
grasp each hose near the end with a pair of

7.3 The water pump weep hole {arrow)
will drip coolant when the seal on the
pump shaft fails

7.4 Grasp the water pump flange and try
to rock the shaft back and forth to
check for play
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water pump

8.7b Water pump bolt locations - 5.2L/5.9L V8 engine

NS

adjustable pliers and twist it to break the seal,
then pull it off. If the hoses are deteriorated,
cut them off and install new ones. On
5.2L/5.9L V8 engines, unbolt the coolant
return tube from the top of the engine and
pull the end out of the water pump.

6  On six-cylinder models, remove the idler
pulley and the power steering pump (see
illustration), don’t disconnect the hoses and
keep it upright to avoid spilling fluid.

7 Remove the bolts and detach the water
pump from the engine. Note the locations of
the various lengths and different types of bolts
as they're removed to ensure correct installa-
tion (see illustrations). On 5.2L/5.9L V8 mod-
els, reach above the water pump with pliers to
release the hose clamp on the bypass hose
(see illustrations). Note: On six-cylinder
engines and 5.2L/5.9L V8 engines, be sure to
check the condition of the bypass hose and
replace it, if necessary (it's a good idea to
replace it regardless of its apparent condition).
It may be necessary to remove accessory drive
brackets for access to the hose.

Installation

Refer to illustrations 8.9 and 8.13

8 Clean the bolt threads and the threaded
holes in the engine to remove corrosion and
sealant.

8.7c Reach behind the water pump with pliers to detach the
bypass hose - V8 engine

8.7a Water pump
assembly details - six-
cylinder engine (note

the locations of the

- long and short
fasteners and transfer
the heater hose fitting
to the new pump)

9  Compare the new pump to the old one
to make sure they're identical. On six-cylin-
der models, remove the heater hose fitting
from the old pump and transfer it to the new
pump, using sealant on the threads. If the old

8.7d Water pump
mounting bolts on a
4.7L V8 engine -
during installation,
tighten the bolts in
the sequence shown



http://carrozas.vende.tripod.com/manuales.html

http.//carrozas.vende.tripod.com/manuales.html
Chapter 3 Cooling, heating and air conditioning systems

FRONT VIEW
ROTATION DIRECTION
AS VIEWED

8.9 Six-cylinder replacement water pumps must be of reverse-
rotation design - look for the R stamped on the impeller

9.4 Disconnect the electrical connector to
the blower motor and attach a voltmeter
to the harness side of the connector

pump is being reused, check the impeller
blades on the backside for corrosion. If any
fins are missing or badly corroded, replace
the pump with a new one. Caution: Water
pumps on 4.0L six-cylinder engines are of
“reverse-rotation” design. They are marked
on the impeller with an “R” (see illustration).
If you install a replacement pump, be sure it is
marked this way, or overheating will result.
(The water pump on 4.7L V8 engines is also a
reverse-rotation pump, but is not marked.)

10 Remove all traces of old gasket material
from the engine with a gasket scraper.

11 Clean the engine and new water pump
mating surfaces with lacquer thinner or ace-
tone.

12 Apply a thin coat of RTV sealant to the
engine side of the new gasket.

13 Apply a thin layer of RTV sealant to the
gasket mating surface of the new pump, then
carefully mate the gasket and the pu np. Slip
a couple of bolts through the pump mc nting
holes to hold the gasket in place (see illus-
tration).

14 Carefully attach the pump and gasket to
the engine and thread the bolts into the holes
finger tight.

-

9.6 Supply a ground connection and
fused battery voltage directly to the
blower side of the connector to seé if the
blower operates

15 Install the remaining bolts (if they also
hold an accessory bracket in place, be sure to
reposition the bracket at this time). Tighten
them to the torque listed in this Chapter's
Specifications in 1/4-turn increments. On
5.2L/5.9L V8 engines, install a new O-ring on
the coolant return tube, connect the tube to
the water pump and tighten the fasteners
securely.

16 Reinstall all parts removed for access to
the pump. Make sure the serpentine drivebelt
is installed as originally routed (see Chap-
ter 1) or overheating could result. .
17 Refill the cooling system and check the
drivebelt tension (see Chapter 1). Run the
engine and check for leaks.

9 Heater and air conditioning
blower motor - circuit check

Note: The circuit checking procedure out-
lined below applies to manually operated
heating and air conditioning systems only.
Automatic heating and air conditioning sys-

8.13 When replacing the water pump, make sure the various-
length bolts are in the correct locations

tems on these models cannot be tested using
conventional equipment. Due to the use of an
integrated electronic control module that can
only be tested with specialized equipment it
will be necessary to take these vehicles to
dealer service department or other qualified
repair shop.

Circuit check

Refer to illustrations 9.4, 9.6, 9.7a, 9.7b

and 9.7¢c

1 Check the fuse and all connections in
the circuit for looseness and corrosion. Make
sure the battery is fully charged.

2  With the transmission in Park, the park-
ing brake securely applied, turn the ignition
switch to the On position (engine not run-
ning).

3 The blower motor is located under the
glove compartment area of the dash, near the
firewall. Bend back the clip on one of the
blower motor mounting screws and release
the wiring harness, pulling it down for easier
disconnection of the connector.

4  Connect a voltmeter to the blower motor
connector (see illustration).

5 Move the blower switch through each of
its positions and note the voltage readings.
Changes in voltage indicates that the motor
speeds will also vary as the switch is moved
to the different positions. Slower speeds will
deliver less voltage to the blower, and the
HIGH position will bypass the resistor to sup-
ply a full 12 volts.

6  If there is voltage, but the blower motor
does not operate, connect a jumper wire
between the motor ground terminal and a
good chassis ground. Connect a fused
jumper wire between the battery positive ter-
minal and the positive terminal on the motor
side of the connector (see illustration). If the
motor now works, remove the jumper wire,
and if the motor stops working when the
ground wire is removed, check for bad
ground and re-test. If the motor still doesn't
work, the blower motor is probably faulty.

7 If there's no voltage at the blower motor,
remove the resistor block connector and
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RESISTOR

9.7a Blower motor resistor location

3 Bl DR b o

9.7¢c Check for voltage in the hamess to
the resistor, at each blowe. switch speed

check it for voltage (see illustrations). If
there's voltage at any of the connector termi-
nals, check the resistor block for continuity
and the wiring between the resistor block and
the motor for an open or short.

8 If there's no voltage to the resistor,
remove the heater control panel (see Sec-
tion 11) and, with the ignition ON, check for
voltage at the connector for the blower motor
switch.

9 If there's no voltage at the blower
switch, check the wiring between the fuse
panel and the switch for an open or a short.
10 If there's voltage, connect one end of a
jumper wire to the terminal of the switch con-
nector with voltage. Connect the other end of
the jumper to each of the terminals that supply
voltage to the resistor block. If the motor now
operates normally, replace the switch.

10 Blower motor - removal and
installation

Refer to illustrations 10.3 and 10.4
Warning: These models are equipped with
airbags. The airbag is armed and can deploy

o S T £
10.3 The blower motor is mounted under
the instrument panel, near the glove box -
disconnect the electrical connector, then
remove the three blower motor mounting

screws (arrows)

(inflate) anytime the battery is connected. To
prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components.
After the battery is disconnected, wait at least
2 minutes before beginning work (the system
has a back-up capacitor that must fully dis-
charge). For more information see Chapter 12.
1 Disconnect the negative cable from the
battery.

2  Disconnect the blower motor connector
(see Section 9).

3 Remove the blower motor mounting
screws and remove the motor (see illustra-
tion).

4  Detach the fan retainer clip from the
motor shaft (see illustration).

5 Slip the fan off the old motor shaft,
mount it on the new motor and install the
retainer clip.

6  Place the blower motor in position, mak-
ing sure the seal is in place and install the
mounting screws.

7 Reconnect the electrical connector and
battery cable. Test the motor operation.

9.7b Remove the two screws and remove the blower motor
resistor (arrow) from the case

\*.

10.4 If the motor is being replaced,
detach the fan clip, remove the fan and
install it on the shaft of the new motor

11 Air conditioning and heater
control assembly - removal and
installation

Refer to Hllustrations 11.3, 11.4a and 11.4b

Warning: These models are equipped with
airbags. The airbag is armed and can deploy
(inflate) anytime the battery is connected. To

11.3 Remove the screws retaining the air
conditioning and heater control panel
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11.4a Pull the air conditioning and heater control panel out and
disconnect the vacuum and electrical connectors b)

test the one-way check valve (arrow) in
the vacuum line to the control panel

prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components.
After the battery is disconnected, wait at least
2 minutes before beginning work (the system
has a back-up capacitor that must fully dis-
charge). For more information see Chapter 12.
1 Disconnect the negative cable from the
battery.

2 Refer to Chapter 11 and remove the
center trim bezel(s).

3  Remove the four mounting screws from
the air conditioning and heater control panel
(see illustration).

4  Pull the air conditioning and heater con-
trol pane! forward and disconnect the electri-
cal connectors and vacuum plug (see illus-
trations).

5 To install the control, reverse the
removal procedure.

Control panel vacuum tests

Refer to illustrations 11.7, 11.10 and 11.11

6 Vacuum is supplied to the climate con-
trol system by a line attached to the intake
manifold. A check valve is used in this line.

7  With the engine OFF, pull the check
valve (noting its direction) off the vacuum line
from the intake manifold and apply 8 inches

o

11.4b Air conditioning and heater control assembly connector
details - 1998 and earlier

a) Temperature control connection
Blower speed switch connection

11.10 Apply 8 inches of vacuum to each
of the seven ports in the vacuum
harness connector

of vacuum with a hand-held pump on the
engine side of the check valve (see illustra-
tion). Vacuum should flow through.

8 With vacuum applied to the control
panel side of the valve, vacuum should hold.
If not, replace the check valve.

9 Reconnect the check valve in the vac-
uum line in the proper direction and plug the
hose back onto the intake manifold.

10 With the control panel pulled out and the
vacuum harness disconnected (see illustra-
tion 11.4a) apply 8 inches of vacuum in turn
to each of the 7 ports on the connector (see
illustration).

11 If any of the circuits don't hold vacuum,
follow the lines to their destination (see illus-
tration) to isolate the source of the leak and
repair it.

12 Heater core - removal and
installation

Refer to illustrations 12.7a, 12.7b, 12.10,
12.14and 12.16

Warmning 1: These models are equipped with
airbags. The airbag is armed and can deploy
(inflate) anytime the battery is connected. To

11.11 Vacuum circuit details

prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components.
After the battery is disconnected, wait at least
2 minutes before beginning work (the system
has a back-up capacitor that must fully dis-
charge). For more information see Chapter 12.
Warning 2: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant should be properly dis-
charged into an EPA-approved recovery/recy-
cling unit at a dealer service department or an
automotive air conditioning repair facility.
Always wear eye protection when disconnect-
ing air conditioning system fittings.

Warning 3: Wait until the engine is completely
cool before beginning this procedure.
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12.7a On 1998 and earlier models, a
spring-lock coupling tool like this is used
to spread the garter-spring to allow
disconnection of the air conditioning lines

Removal

1 Note: Heater core removal on the Grand
Cherokee is a difficult task for the home
mechanic. It can be done with slow, careful
attention to detail, but many fasteners and
wiring connectors are difficult to get at
behind the instrument panel. The entire
instrument panel must be removed to allow
the heater/air conditioning unit to be removed
from the car.

2 On air-conditioned models, have the
system discharged (see Warning above).

3  Disconnect the negative cable from the
battery.

4 Drain the cooling system (see Chapter 1)
and disconnect the heater hoses at the
heater core inlet and outlet.

5 Remove the console, lower the steering
column and remove the instrument panel
assembly (see Chapter 11).

6 Disconnect the blower motor electrical
connector (see Section 10),

7 On air-conditioned models, disconnect
the air conditioning lines from the evaporator
at the firewall (see illustrations). Special
tools are required to disconnect the fittings
on some models.

12.7b On 1999 and later models, simply
unbolt the refrigerant lines (arrows) from
the firewall

8 Remove the coolant reservoir (see Sec-
tion 6).

9  Detach the PCM (computer) from the
firewall, without disconnecting the 60-pin
connector.

10 Pull the PCM away far enough to
remove the heater/air conditioning unit
attaching nuts (three behind the computer,
one at the center of the firewall) from the
studs on the engine compartment side of the
firewall (see illustration).

11 Label and disconnect the electrical con-
nectors from the heater/air conditioning unit
and the blower motor resistor/control mod-
ule. Disconnect the vacuum hose at the vac-
uum motor.

12 Remove the evaporator drain tube.

13 Remove the defrost duct (above the
heater/air conditioning unit).

14 Disconnect the rear floor heat duct (see
illustration).

15 Remove the nuts from the studs on the
interior side of the firewall and pull the
heater/air conditioning unit from the vehicle.
16 Remove the retaining screws (see illus-
tration) and remove the heater core by
pulling it straight up out of the housing.

Installation

17 Position the heater core in the housing
and install the screws.

18 When installing the heater core, cement
the seal in place to keep it from moving when
the blower assembly is installed.

19 Reinstall the remaining components in
the reverse order of removal. Note: When
installing the blower/evaporator housing,
avoid pinching any wiring between the hous-
ing fresh air inlet and the instrument panel on
the right side of the housing.

20 Refill the cooling system (see Chapter 1),
21 Have the air conditioning system (if
equipped) evacuated, recharged and leak-
tested,

22 Start the engine and check for proper
operation.

13 Air conditioning and heating
system - check and maintenance

Air conditioning system

Refer to illustrations 13.1 and 13.5

Warning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning
refrigerant should be properly discharged into
an EPA-approved recovery/recycling unit at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

Caution 1: All models covered by this manual
use environmentally friendly R-134a. This
refrigerant (and its appropriate refrigerant oils)
are not compatible with R-12 refrigerant sys-
tem components and must never be mixed or
the components will be damaged.

Caution 2: When replacing entire compo-
nents, additional refrigerant oil should be
added equal to the amount that js removed
with the component being replaced. Be sure
to read the can before adding any oil to the
system, to make sure it is compatible with the
R-134a system.

EVAPORATOR
LINES

BODY
ASSEMBLY

12,10 Remove the housing attaching nuts from the engine side

of the firewall

HEATER
AND A/C
UNIT

CENTER
ADAPTOR
HEAT DUCT

HEAT DUCT

12.14 Disconnect the rear floor heat ducting
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12.16 The heater
core is removed from
the top of the
heater/air
conditioning unit

(1998 and earlier
shown, 1999 and
later similar)

1 The following maintenance checks
should be performed on a regular basis to
ensure that the air conditioning continues to
operate at peak efficiency.

a) Inspect the condition of the compressor
drivebelt. If it is worn or deteriorated,
replace it (see Chapter 1).

b) Check the drivebelt tension and, if nec-
essary, adjust it (see Chapter 1).

c) Inspect the system hoses. Look for
cracks, bubbles, hardening and deterio-
ration. Inspect the hoses and all fittings
for oil bubbles or seepage. If there is any
evidence of wear, damage or leakage,
replace the hose(s).

d) Inspect the condenser fins for leaves,
bugs and any other foreign material that
may have embedded itself in the fins.
Use a “fin comb"” or compressed air to
remove debris from the condenser.

e) Make sure the system has the correct
refrigerant charge.

f) If you hear water sloshing around in the
dash area or have water dripping on the
carpet, check the evaporator housing
drain tube (see illustration) and insert a
piece of wire into the opening to check
for blockage.

2 It's a good idea to operate the system
for about 10 minutes at least once a month,
particularly during the winter. Long-term non-
use can cause hardening, and subsequent
failure, of the seals.

3 Leaks in the air conditioning system are
best spotted when the system is brought up
to temperature and pressure, by running the
engine with the air conditioning ON for five
minutes. Shut the engine off and inspect the
air conditioning hoses and connections.
Traces of oil usually indicate refrigerant leaks.
4  Because of the complexity of the air
conditioning system and the special equip-
ment necessary to service it, in-depth trou-
bleshooting and repairs are not included in
this manual. However, simple checks and
component replacement procedures are pro-
vided in this Chapter.

5 If the air conditioning system doesn’t

operate at all, check the fuse panel and the
air conditioning relay, located in the relay box
in the engine compartment (see illustration).
6  The most common cause of poor cool-
ing is simply a low system refrigerant charge.
If a noticeable drop in cool air output occurs,
the following quick check will help you deter-
mine if the refrigerant level is low. For more
complete information on the air conditioning
system, refer to the Haynes Automotive Heat-
ing and Air Conditioning Manual.

Checking the refrigerant
charge

7  Warm the engine up to normal operating
temperature.

8  Place the air conditioning temperature
selector at the coldest setting and put the
blower at the highest setting. Open the doors
(to make sure the air conditioning system
doesn't cycle off as soon as it cools the pas-
senger compartment).

9  With the compressor engaged - the
clutch will make an audible click and the cen-
ter of the clutch will rotate - feel the evapora-
tor inlet pipe between the fixed orifice tube

13.5 The air conditioning relay (arrow) is
located in the power distribution center
next to the battery

13.1 Check the evaporator housing drain tube
(arrow) for blockage - the view here is from
below the vehicle looking up at the firewall

and the evaporator with one hand while plac-
ing your other hand on the metal portion of
the hose between the evaporator and the
condenser.

10 The pipe leading from the fixed orifice to
the evaporator should be much colder than
on the condenser side of the fixed orifice. If it
isn't, the system charge is probably low. The
earliest warning that a system is low on
refrigerant is the air coming out of the ducts
inside the vehicle. If the air isn't as cold as it
used to be, the system probably needs a |
charge. Further inspection or testing of the |
system requires special tools and techniques
and is beyond the scope of this manual.

11 If the inlet pipe has frost accumulation
or feels cooler than the accumulator surface,
the refrigerant charge is low.

Adding refrigerant

Refer to illustrations 13.12, 13.15a, 13.15b
and 13.16

12 Buy an automotive charging kit at an
auto parts store. A charging kit includes a 12-
ounce can of refrigerant, a tap valve and a
short section of hose that can be attached
between the tap valve and the system low
side service valve (see illustration). Because

13.12 A basic charging kit for 134a
systems is available at most auto parts
stores - it must say 134a (not R-12) and so
should the 12-ounce can of refrigerant
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13.15a Add refrigerant to the system at
the low-pressure port (1998 and
earlier shown)

one can of refrigerant may not be sufficient to
bring the system charge up to the proper
level, it's a good idea to buy a couple of addi-
tional cans. Make sure that one of the cans
contains red refrigerant dye. If the system is
leaking, the red dye will leak out with the
refrigerant and help you pinpoint the location
of the leak. Warning: Never add more than
two cans of refrigerant to the system,

13 Hook up the charging kit by following
the manufacturer's instructions. Warning:
DO NOT hook the charging kit hose to the
system high side! The fittings on the charging
kit are designed to fit only on the low side of
the system.

14 Back off the valve handle on the charg-
ing kit and screw the kit onto the refrigerant
can, making sure first that the O-ring or rub-
ber seal inside the threaded portion of the kit
is in place. Warning: Wear protective eye-
wear when dealing with pressurized refriger-
ant cans.

15 Remove the dust cap from the low-side
charging port (by the coolant recovery tank)
and attach the quick-connect fitting on the kit
hose (see illustrations).

16 Warm up the engine and turn on the air
conditioner. Keep the charging kit hose away

= " 4 -, \ - 7
- 3 A ‘

13.15b Location of the low-pressure

service port - 1999 and later models

from the fan and other moving parts. The
charging process requires the compressor to
be running. If the clutch cycles off, remove
the cycling switch connector from the accu-
mulator (see illustration) and attach a
jumper wire to the terminals on the harness
side. This will keep the compressor engaged.
17 Turn the valve handle on the kit until the
stem pierces the can, then back the handle
out to release the refrigerant. You should be
able to hear the rush of gas. Add refrigerant
to the low side of the system until both the
accumulator surface and the evaporator inlet
pipe feel about the same temperature . Allow
stabilization time between each addition.

18 If you have an accurate thermometer, you
can place it in the center air conditioning duct
inside the vehicle and keep track of the outlet
air temperature. A charged system that is
working properly should cool to approximately
40-degrees F. If the ambient (outside) air tem-
perature is very high, say 110-degrees F, or if
the relative humidity is high, the duct air tem-
perature may be as high as 60- to 70-degrees
F, but generally the air conditioning is 30 to 50-
degrees F cooler than the ambient air.

19 When the can is empty, turn the valve
handle to the closed position and release the

13.16 Unplug the connector from the
cycling switch on the accumulator and
jump the terminals with a jumper wire to
keep the compressor clutch engaged

connection from the low-side port. Replace
the dust cap.

20 Remove the charging kit from the can
and store the kit for future use with the pierc-
ing valve in the UP position, to prevent inad-
vertently piercing the can on the next use.

14 Automatic Temperature/Zone
Control system - on-board
diagnostics

Refer to illustrations 14.1 and 14.2

Note: The diagnostic function of the
ATC/AZC system is lost when the vehicle’s
battery is disconnected. If you are going to
disconnect the battery, first check the diag-
nostic procedures below.

1 Some Grand Cherokee models are
equipped with automatic heating and air con-
ditioning systems. 1998 and earlier models
are equipped Automatic Temperature Control
systems and the 1999 and later models are
equipped with the Automatic Zone Control
system. In either case, these systems include
a digital display on the dash panel (see illus-

MANUAL AIR CONDITIONING SYSTEM

TEST

DD

SELECTOR

\ | —

14.1 The control panel of the ATC system (bottom) compared to
the standard, three-rotary-switch manual control panel (top)

DISPLAY

STICKMAN

\

[ e N ac
Ll BUTTON
CD Ny
—— ) BUTTON

/
TEMPERATURE
ROTARY
CONTROL

14.2 The upper left of the ATC display on 1998 and earlier

vehicles normally indicates a two-digit temperature, but in the
diagnostic mode shown here (no arrows showing on the
stickman) the codes from 0 to 99 are displayed
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tration). This system incorporates an on-
board diagnostic function capable of trou-
bleshooting input and output circuits and
indicating both current and historical faults.
Historical faults are those circuits which have
had a problem in the past but are currently
working. Many historical faults are the result
of loose wiring connectors or connectors that
have been disturbed by other repair work.

2 The same portion of the display that
indicates the temperature (see illustration)
acts as a test indicator to show fault codes.

3 If there is trouBle in the ATC/AZC sys-
tem, an "ER" message will display on the
indicator once during an ignition cycle.

4  To access the fault codes, depress the
AC and RECIRC buttons at the same time and
hold them in while you rotate the temperature
knob one click clockwise. Note: On 7999 and

later models rotate the left temperature control
knob one click clockwise. The complete dis-
play will light up (the segment test). If any of
the lighted segments of the fluorescent vac-
uum tubes fail to illuminate, the ATC/AZC con-
trol panel is faulty and should be replaced.

5  After the segment test is performed
release the buttons. On 1999 and later mod-
els, the display will clear momentarily and
automatically begin displaying any stored
trouble codes. If no trouble codes are stored
a “0" will be displayed.

6 On 1998 and earlier models, “00" will
show on the display (select test level). Now
push either the AC or RECIRC buttons and the
“stickman” figure will appear, indicating the
Fault Code mode. Fault codes from 1 to 64 will
appear if there are codes in memory. Record
these codes and compare them to the chart to

find the areas requiring further diagnosis..

7 If Fault Code 25 or 29 appears, the
ATC/AZC control module itself must be
replaced before any further testing is done.
Current fault codes are cleared whenever the
problem is solved or goes away. To clear his-
torical faults, hold the AC or RECIRC button
for 3 seconds. The faults have cleared when
two horizontal bars appear in the display or
they do not appear after several ON/OFF
cycles of the ignition key.

8 The ATC/AZC diagnostic system is quite
complicated and is capable of displaying
data to check both input and output circuitry.
However, if you can't find the problem
through the basic Fault Code information
(see diagnostic charts), we suggest that you
take the vehicle to a dealer service depart-
ment for further testing.

On-board diagnostic chart - 1998 and earlier

Automatic Temperature Control

Fault Code Description Problem Area

............................ no faults ....Normal operation
..... circuit open.... Ambient Temperature Sensor
.....circuit open.... ...In-vehicle Temperature Sensor
..... circuit open.... ...Solar Sensor Input Circuit
....Circuit open.... ...Front Panel Blower/Fan Control Input
..... circuit open.... ...Front Panel Mode Control Input
....circuit open Blend Air Door Feedback Circuit

............................ circuit open....... Mode Door Feedback Circuit
.o...fERADACK 00 NIGN .oeiiiiiceeccree e e e Blower/Fan Feedback Circuit

............................ circuit shorted ... eneene Ambient Temperature Sensor

............................ (100 13 A1 1010 Gl OF SO e’ b W O, M
............................ circuit shorted

..In-vehicle Temperature Sensor
Solar Sensor Input Circuit

............................ circuit shorted ..........c.ccoiciiiinniniciicsecseciesevenenn Front Panel Blower/Fan Control input
............................ circuit shorted .........covveevnniensrescienssssnsnonn.n Front Panel Mode Control Input
............................ circuit shorted ..........cccooviiiccinnneressecseseesenennnn.Blend Air Door Feedback Circuit
............................ circuit shorted ...........cciviviiicnnivinicscsicsiciaeseenenn....Mode Door Feedback Circuit
............................ feedback to0 IoW.......cccceeeciierinnncsssnecrsennienne.n. BlOower/Fan Feedback Circuit
............................ dimming iNput eITor ... PUlSe Width Dimming PWD Input
i dOOT NOL TBSPONAING ccririicisissaisorissnssinisisssisseiarsssnese Mode Door Feedback Circuit

............................ door not responding..........c.ccceenvninineensnssnnnnness.Blénd Air Door Actuator Drive Circuit
............................ door travel range too small .........ccccceeeeienecnennen-.....Mode Door Feedback Circuit

..... door travel range too large...........cc.ccceniciicicincnenn..Mode Door Feedback Circuit

.....door travel range too small .........cccccveerirmnsnirnninnens Blend Air Door Actuator Drive Circuit

..... door travel range too large............ceiusierencarennene.Blend Air Door Actuator Drive Circuit

Calibration and CPU Data
.....coolant temp message MisSinNg ....c..ccovresverevsrsnesanens Collision Detection C2D BUS Inputs

.....vehicle speed message missing ..... ...Collision Detection C2D BUS Inputs

..... engine RPM message missing...........c..ccceeueueeneen....Collision Detection C2D BUS Inputs

..... CPU error ........ Calibration and CPU Data
......................... circuit was open Ambient Temperature Sensor
............................ CirCuUit Was 0P8N ........ccevinmienenessesncssensenieneeneensIN-vehicle Temperature Sensor

............................ circuit was open.

Solar Sensor Input Circuit

............................ CIrcuit Was OPeN .....cccecivieeecreeerecrineearennns Front Panel Blower/Fan Control Input
............................ circuit was open. .Front Panel Mode Control Input
............................ CirCUit Was OPeN .......ccevnminersrinssnmsmssnssessneasesss BIENA Alr Door Feedback Circuit
.......Circuit was open Mt L. 1ol ORI Mode Door Feedback Circuit
.....feedback was too high......ccceerirrirrereesrerenrneaneens Blower/Fan Feedback Circuit

«-...CirCUit Was shorted..........ccccmueriieesniinirereesssmmnsnns Ambient Temperature Sensor
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Automatic Temperature Control (continued)

Fault Code Description Problem Area
B2 surssrsmsrnpasmives O OINEUILAWES. SNOFIEM ..o s asusssrerpinsit i xies i setssins In-vehicle Temperature Sensor
AL elonsisivrdansitietms e NS SHOPIE o vorsstrnamamnscs sibnntera b St oan s e Solar Sensor Input Circuit

44

...circuit was shorted.

Front Panel Blower/Fan Control Input

BB vrnmsnnarsnssasivassimess s OINGUIEWES BRORAH . .cvciioessmssmiisnsssrissssimsinssons Front Panel Mode Control Input
46......ccccieicinenenen Circuit was shorted .....Blend Air Door Feedback Circuit

AT s vseevisina ...circuit was shorted........ccvcrvinmniincisniniens ...Mode Door Feedback Circuit
48.....ccimiiensennnnnnn.fee@dback was too low Blower/Fan Feedback Circuit
49....cciieiiiieienee . dimming iNPUt Was N BITOF ..o siesieans Pulse Width Dimming PWD Input

51 iisiinicenceen 1OOF WaS NOL rasponding ....coccesveriesasssressessassssaness Mode Door Feedback Circuit
B2..cisninnnississsninsesna0OOT WES NOL roSPONAING ...civwiniinniomissinisnssimnasssanass Blend Air Door Actuator Drive Circuit
53.. ...door range travel was too small.... ....Mode Door Feedback Circuit
4. .doOr range travel was too 1arge ....c.oocveciercsiiieninnns Mode Door Feedback Circuit
55...cccccciiniininnicnnnndo0r range travel was too small ..., Blend Air Door Actuator Drive Circuit
56...oceeueerenennne..OOF range travel was too large ..............................Blend Air Door Actuator Drive Circuit
57 ..cciieiiicreienii Callibration data was in @rmor ... Calibration and CPU Data
5B..ovreerierireseseneenns.COOlANE tEMP MESSage Was MISSING ...eoverienesnnens Collision Detection G2D BUS Inputs
59, VEICIE SpEed message was missing ... Collision Detection C2D BUS Inputs
60....ccccececeirennn.@ngine RPM message was missing ........................Collision Detection C2D BUS Inputs

B61...e.

«CPU Was in eIror.......ccuiiiniininesinninsnesiniins

..Calibration and CPU Data

AUTOMATIC ZONE CONTROL - 1999 AND LATER

e CIRCUIT DESCRIPTION RAEY CIRCUIT DESCRIPTON

01 | IR thermister circuit open 33 | IR thermister circuit was open

02 |IR thermister circuit shorted 34 | IR thermister circuit was shorted

03 | Fan pot shorted 35 | Fan pot was shorted

04 | Fan pot open 36 | Fan pot was open

05 | Mode pot shorted 37 | Mode pot was shorted

06 | Mode pot open Mode pot was open

07 |IR sensor delta too large 39 | IR sensor delta was too large

08 | Reserved 40 | Reserved

09 |Rese.ved 41 | Reserved

10 | Reserved 42 | Reserved

11 |Engine air intake temperature Buss message 43 | Engine air intake temperature Buss message
missing missing

12 | Country code Buss message missing 44 | Country code Buss message missing

13 | Mode motor not responding 45 | Mode motor was not responding

14 | Al (Recirc) motor not responding Al (Recirc) motor was not responding

15 | Left temperature door not responding 47 | Left temperature door was not responding

16 | Right temperature door not responding 48 | Right temperature door was not responding

17 | Mode door travel range too small 49 | Mode door travel range too small

18 | Mode door travel range too large 50 | Mode door travel range too large

19 | Al (Recirc) door travel too small 51 | Al (Recirc) door travel range too small

20 | Al (Recirc) door travel too large 52 | Al (Recirc) door travel range too large

21 | Left temperature door travel too small 53 | Left temperature door travel too small

22 | Left temperature door travel too large 54 | Left temperature door travel too large

23 | Right temperature door travel too small 55 | Right temperature door travel too small

24 | Right temperature door travel too large 56 | Right temperature door travel too large

25 | Calibration check sum error 57 | Calibration check sum error

26 | Engine coolant temp bus message missing 58 | Engine coolant temp bus message missing

27 | Vehicle speed bus message missing 59 | Vehicle speed bus message missing

28 | Engine RPM bus message missing 60 | Engine RPM bus message missing

29 | OAT bus message missing 61 | OAT bus message missing

30 | Display intensity bus message missing 62 | Display intensity bus message missing

31 | VIN number bus message missing 63 | VIN number bus message missing

32 | Reserved
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15.3 Disconnect the clutch-cycling
pressure switch from the accumulator

15 Air conditioning system
accumulator - removal and
installation

Refer to illustration 15.3

Warning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning
refrigerant should be properly discharged into
an EPA-approved recovery/recycling unit at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

1 Have the air conditioning system dis-
charged (see Warning above).

2 Disconnect the negative cable from the
battery.

3 Disconnect the electrical connector
from the pressure switch near the top of the
accumulator (see illustration), which is
located on the passenger side, next to the
fenderwell.

4 Disconnect the refrigerant suction line
from the compressor by unbolting it. Note: The
refrigerant lines do not detach from the accu-
mulator - when the accumuilator is replaced,
the lines must be replaced along with it,

5  Plug the open fittings to prevent entry of
dirt and moisture.

6  Using a spring-lock coupling tool if nec-
essary (see Section 12), disconnect the accu-
mulator line where it goes through the firewall
to the evaporator. Loosen the clamp bolt on
the mounting bracket and lift the accumulator
out with its attached lines.

7 If a new accumulator is being installed,
remove the Schrader valve (under the pres-
sure switch) from the old accumulator and
pour the oil out into a measuring cup, noting
the amount. Add fresh refrigerant oil (a type
designated as compatible with refrigerant
R-134a) to the new accumulator equal to the
amount removed from the old unit, plus one
ounce,

8 Installation is the reverse of removal.
Note: New R-134a compatible O-rings
should be used in each spring-lock coupling

1

16.3 Disconnect the electrical connector
(arrow) from the compressor - its a single-
wire connector

during reassembly.

9 Take the vehicle back to the shop that
discharged it. Have the air conditioning sys-
tem evacuated, charged and leak tested.

16 Air conditioning system
compressor - removal and
installation

Refer to illustrations 16.3, 16.5, 16.6a, 16.6b,
16.6¢c, 16.6d and 16.6e

Warning: The air conditioning system is under
high pressure. Do not loosen any hose fittings
or remove any components until after the sys-
tem has been discharged. Air conditioning
refrigerant should be properly discharged into
an EPA-approved recovery/recycling unit at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

Note: The accumulator (see Section 15)
should be replaced whenever the compressor
is replaced.

1 Have the air conditioning system dis-
charged (see Warning above).

2  Disconnect the negative cable from the
battery.

compressor are retained by bolts, use a
wrench to remove the lines, then plug the
openings on the compressor and the lines

BOLT

16.6a Compressor mounting details -
1998 and earlier six cylinder engine

3 Disconnect the compressor clutch elec-
trical connector (see illustration).

4 Remove the drivebelt (see Chapter 1).

5  Disconnect the refrigerant lines from the
top rear of the compressor (see illustration).
Plug the open fittings to prevent entry of dirt
and moisture.

6  Unbolt the compressor from the mount-
ing brackets and lift it out of the vehicle (see
illustrations).

16.6b Compressor
mounting details -
1999 and later six
cylinder engine

1 Power steering
pump mounting
bracket

Bolt

Brace

Bolt

A/C compressor
Bolt

Nut

N AWl
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SCREW
& WASHER

&

COMPRESSOR

16.6c Compressor mounting details - 5.2/5.9L

V8 engines

BRACE

7 If a new compressor is being installed,
follow the directions with the compressor
_ regarding the draining of excess oil prior to
installation. Note: Any replacement compres-
sor used must be designated as compatible
with refrigerant R-134a.

8  The clutch may have to be transferred
from the original to the new compressor.

9 Installation is the reverse of removal.
Replace all O-rings with new ones specifi-
cally made for air conditioning system use
(and compatible with refrigerant R-134a) and
lubricate them with refrigerant oil. Any refrig-
erant oil added must also be compatible with
refrigerant R-134a.

10 Have the system evacuated, recharged
and leak tested by the shop that discharged it.

17 Air conditioning system
condenser - removal and
installation

Refer to illustrations 17.5a, 17.5b and 17.6
Warning 1: These models are equipped with
airbags. The airbag is armed and can deploy
(inflate) anytime the battery is connected. To
prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components.
After the battery is disconnected, wait at least
2 minutes before beginning work (the system
has a back-up capacitor that must fully dis-
charge). For more information see Section 28
in Chapter 12.

16.6d Right side compressor mounting bolts (arrows) -

4.7L V8 engine

= 0

16.6e Left side compressor mounting bolt (arrow) -

Warning 2: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant should be properly dis-
charged into an EPA-approved recovery/recy-
cling unit at a dealer service department or an
automotive air conditioning repair facility.
Always wear eye protection when disconnect-
ing air conditioning system fittings.

Note: The accumulator (Section 15) should
be replaced whenever the condenser is
replaced.

1  Have the air conditioning system dis-
charged (see Warning above).

2 Disconnect the negative battery cable
from the battery.

3 Remove the radiator grille (see Chap-
ter 11).

4  Remove the radiator (see Section 6).

5 Disconnect the refrigerant lines from the
condenser. On later models the lines can
simply be unbolted from the condenser. On
early models remove the metal clips over the
spring-lock connections (see illustrations).
Then clean the connections and apply the
spring-lock tool. Wiggle and twist the pipes
on either side of the connection and pull
them apart.

6 Remove the mounting bolts from the
condenser brackets (see illustration).

7 Lift the condenser out of the vehicle and
plug the lines to keep dirt and moisture out.

8 If the original condenser will be rein-
stalled, store it with the line fittings on top to
prevent oil from draining out.

9 If a new condenser is being installed,
pour one ounce of refrigerant oil into it prior
to installation (an oil designated as compati-
ble with refrigerant R-134a). Note: New R-
134a compatible O-rings should be used in
each spring-lock coupling during reassembly.
10 Reinstall the components in the reverse
order of removal. Be sure the rubber pads are
in place under the condenser. See Section 6
or proper location of sealing strips around the
condenser and radiator.

4.7L V8 engine
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11 Have the system evacuated, recharged
and leak tested by the shop that discharged
it.

18 Fixed orifice tube - removal and
installation

General information

The fixed orifice tube assembly is the
restriction between the high-pressure and
low-pressure liquid refrigerant. It meters the
flow of liquid refrigerant into the evaporator
core.

Evaporator temperature is controlled by
sensing the pressure inside the evaporator
core with a pressure-operated electric
switch. The switch controls compressor
operation to keep the evaporator within the
required pressure limits.

Note: If, when the system is checked
with the appropriate gauges, the high-pres-
sure reads extremely high and low-pressure
reads almost a vacuum, the fixed orifice tube
is plugged and must be replaced.

17.6 Mounting bolts for the condenser are reached through the

grille opening

17.5a These spring-lock connections must be disconnected to
remove the condenser - first remove the metal clips (arrows)

Replacement

Refer to illustration 18.3

Note: On 1998 and earlier models, special
spring-lock coupling tools are required to
release the connectors used on the refrigerant
lines throughout the air conditioning system.

1 Disconnect the cable at the negative
battery terminal.

2  Disconnect the liquid line from the con-
denser to the evaporator core at the firewall
using a spring-lock coupling tool if necessary
(see Section 5).

3 Disconnect the other end of the liquid
line at the condenser, and remove the line
from the vehicle. Note: The fixed orifice tube
is an integral part of this liquid line (see illus-
tration), and the line/orifice tube are replaced
as a unit.

4 Cap or plug the refrigerant openings
immediately to prevent any dirt or excessive
moisture from entering the system.

5 Reinstall the new line/orifice tube. Note:
New R-134a compatible O-rings should be
used in each spring-lock coupling during
reassembly.

.

17.5b With a spring-lock connection tool in place, wiggle and
twist the two lines before trying to separate the connection

6 Have the system evacuated, recharged
and leak-tested by a dealer service depart-
ment or an air conditioning repair facility.

19 Air conditioning system
evaporator - removal and
installation

Refer to illustration 19.4

Warning 1: These models are equipped with
airbags. The airbag is armed and can deploy
(inflate) anytime the battery is connected. To
prevent accidental deployment (and possible
injury), disconnect the negative battery cable
whenever working near airbag components.
After the battery is disconnected, wait at least
2 minutes before beginning work (the system
has a back-up capacitor that must fully dis-
charge). For more information see Chapter 12.
Warning 2: The air conditioning system is
under high pressure. DO NOT loosen any fit-
tings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant should be properly dis-

I,

Wit dad

18.3 The fixed orifice tube (arrow) is an integral part of the line to
the evaporator (1998 and earlier shown, 1999 and later similar but
mounted lower)
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19.4 Remove the
center adapter heat
duct, allowing
access to the last
screw (arrow)

PTOR
HEAT DUCT

charged into an EPA-approved recovery/recy- ing air conditioning system fittings.

cling unit at a dealer service department or an 1 Disconnect the cable at the negative
automotive air conditioning repair facility. battery terminal.

Always wear eye protection when disconnect- 2 Remove the heater/air conditioning unit

from under the dash area (see Section 12).

3 Turn the heater/air conditioning unit
upside down and remove the retaining
screws retaining the two halves together.

4 Remove the center adapter heat duct
(see illustration), and remove the screw.

5 Turn the heater/air conditioning unit
over, carefully, and remove the upper half of
the housing.

6 Remove the evaporator from the lower
housing.

7  Installation is the reverse of the removal
procedure. If the evaporator was replaced
with a new unit, add 2 ounces of refrigerant
oil (of a type designated as compatible with
refrigerant R-134a) to the system. Note: New
R-134a compatible O-rings should be used in
each spring-lock coupling during reassembly.
8  Have the system evacuated, recharged
and leak tested by a dealer service depart-
ment or an air conditioning repair facility.
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Contents

Section Section
Accelerator cable - replacement..........c.occovecieeeniieienereeeceeeeenenns 10 Fuel pressure regulator - replacement...........ccccecevivvcciiciiiciecn. 14
Air filter housing - removal and installation .. i 9 Fuel pressure relief procedure ............ 2
Air filter replacement..........cuoiiiieereiieeeeeseseeseeeesenens Sae Chapter 1 Fuel pump - removal and installation.. 7
CHECK ENGINE-light ... See Chapter 6 Fuel pump/fuel pressure - check .. 3
Exhaust system check....... ... See Chapter 1 Fuel rail and injectors - removal and mstallatlon s it 15
Exhaust system servicing - genera[ |nf0rmat|on e B Fuel system check... PO Ry ST PR N = See Chapter 1
Fuel filter replacement ... See Chapter 1 Fuel tank cleaning and repeur generar |nformat|on SR 6
Fuel injection system - check 12 Fuel tank - removal and installation .. 5
Fuel injection system - general |nformat|or| PRI | | General information... 1
Fuel level sending unit - check and replacement ........................... 8 Throttle body - removal and |nstallat|on R <
Fuel lines and fittings - repair and replacement..............c.cceeuveneeen. 4
Specifications
General

Fuel pressure (engine running at idle speed)
1993 and 1994
With regulator vacuum hose attached...........ccccooeieiininriniirecrenns
With regulator vacuum hose disconnected ..............ccoeereerevrecnenns
1995 and 1996 ...
1997 and later ..

Fuel injector re313tanca ............................................................................
Fuel level sending unit resistance
1993 through 1995

1999 and later

Torque specifications
Throttle body mounting nuts/bolts

Fuel rail mounting nuts/bolts
4.0L16
1996 and eartior .....uiimiiiaininininmntiis s i e
1997 AN IALEN ...ceeceeecere s sserss e s sesssessee s sssesreesseessaesasssnessen
5.2L/5.9L V8
1995 and earlier ...............
1996 and later

31 to 33 psi
39 to 41 psi

37 to 41 psi

44.2 to 54.2 psi

11.3 to 15.7 ohms at 68-degrees F

105 ohms
5 ohms

220 ohms
20 ohms

270 ohms
20 ohms

108 in-lbs
200 in-lbs
105 in-lbs

20 ft-lbs
108 in-lbs

20 ft-lbs
200 in-lbs
100 in-lbs
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1 Accelerator cable
2  Fuel rail and injectors

1 General information

Refer to illustrations 1.1a, 1.1b and 1.1¢

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the
work area, and don't work in a garage where
a gas-type appliance (such as a water heater
or a clothes dryer) is present. Since gasoline
is carcinogenic, wear latex gloves when
there’s a possibility of being exposed to fuel,
and, if you spill any fuel on your skin, rinse it
off immediately with soap and water. Mop up
any spills immediately and do not store fuel-

1.1b Typical fuel system components - 5.2

1 Fuel rail and injectors
2 Airintake duct -

3  Airintake duct
4 Air filter housing

3 Airfilter housing
Throttle body

1.1a Typical fuel system components - 4.0L inline six-cylinder engine

5 Throttle body

soaked rags where they could ignite. The fuel
system is under constant pressure, so, if any
fuel lines are to be disconnected, the fuel
pressure in the system must be relieved first.
When you perform any kind of work on the
fuel system, wear safety glasses and have a
Class B type fire extinguisher on hand.

All models covered by this manual are
equipped with a sequential Muiti Port Fuel
Injection (MPFI) system (see lllustrations).
This system uses timed impulses to sequen-
tially inject the fuel directly into the intake
ports of each cylinder. The injectors are con-
trolled by the Powertrain Control Module
(PCM). The PCM monitors various engine
parameters and delivers the exact amount of

6  Fuel supply line

7  Fuel pump relay (inside
power distribution center)

fuel, in the correct sequence, into the intake
ports.
All models are equipped with an electric
fuel pump, mounted in the fuel tank. It is nec-
essary to remove the fuel tank for access to
the fuel pump. The fuel level sending unit is
an integral component of the fuel pump and it
must be removed from the fuel tank in the
same manner.

The exhaust system consists of exhaust
manifolds, a catalytic converter, an exhaust
pipe and a muffler. Each of these compo-
nents is replaceable. For further information
regarding the catalytic converter, refer to
Chapter 6.

L/5.9L V8 engine

5 Accelerator cable

6  Fuel pump relay (inside
power distribution center)
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1 Throttie body (under resonator)
2  Airintake duct/resonator.

S.7L Va
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1.1c Typical fuel system components - 4.7L V8 engine

3  Fuel rail and infectors
4  Airfilter housing

5  Fuel pump relay (inside power
distribution center)

2 Fuel pressure relief procedure

3 Fuel pump/fuel pressure - check

Warning: See the Warning in Section 1.

1 Remove the fuel filler cap (this will
relieve any pressure that has built-up in the
tank).

2  Remove the fuel pump relay from the
power distribution center in the engine com-
partment (you can identify the relays by look-
ing at the underside of the power distribution
center cover).

3  Attempt to start the engine - the engine
probably will not start or may start momen-
tarily and immediately stall. Crank the engine
for several seconds.

4  Turn the ignition key to the Off position.
Install the fuel pump relay.

5 Disconnect the cable from the negative
terminal of the battery before beginning work
on the fuel system.

Warning: See the Warning in Section 1.

Preliminary check

Refer to illustration 3.3

1 If you suspect insufficient fuel delivery,
first inspect all fuel lines to ensure that the
problem is not simply a leak in a line.

2 Set the parking brake and have an
assistant turn the ignition switch to the ON
position while you listen to the fuel pump
(inside the fuel tank). You should hear a
*whirring” sound, lasting for a couple of sec-
onds indicating the fuel pump is operating. If
the fuel pump is operating, proceed to the
pressure check.

3  If the fuel pump does not operate, dis-
connéct the fuel pump electrical connector
from the hamess connector. Connect a volt-

3.3 Check the
battery power
and ground
circuits at the
fuel pump
connector

meter to the B+ (from fuel pump relay) and
ground terminals of the harness connector

(see illustration). Have an assistant attempt 4

to start the engine - battery voltage should be
indicated on the meter. If power is not avail-
able at the fuel pump connector, check the
fuel pump circuit, referring to Chapter 12 and
the wiring diagrams. Check the related fuses,
the fuel pump relay and the related wiring to
ensure power is reaching the fuel pump con-
nector. Check the ground circuit for continu-
ity to a good chassis ground point.

4 If the power and ground circuits are
good and the fuel pump does not operate
when connected, replace the fuel pump (see
Section 7).

Pressure check

Refer to illustrations 3.6a, 3.6b, 3.6¢c and
3.6d

Note 1: In order to perform the fuel pressure
test, you will need a fuel pressure gauge
capable of measuring high fuel pressure. The
fuel gauge must be equipped with the proper
fittings or adapters required to attach it to the
fuel rail.

Note 2: In order to check the fuel pressure
regulator on 1993 and 1994 models, you will
need a special rubber adapter hose with the
proper fittings or adapters required to attach
it to the fuel rail and fuel return line. Do not
pinch the vehicle's fuel lines shut or damage
to the line may occur.

5  Relieve the fuel pressure (see Section 2),
6 Remove the cap from the fuel pressure
test port (if equipped) on the fuel rail and
attach a fuel pressure gauge (see illustra-
tions). If the fuel rail is not equipped with a
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3.6a Connect a fuel pressure gauge to the
test port (4.0L six-cylinder engine shown)

test port, disconnect the fuel line from the
fuel rail and connect a fuel pressure gauge
using a special adapter (see lllustration).

7  Start the engine and check the pressure
on the gauge, comparing your reading with
the pressure listed in this Chapter's Specifi-
cations.

8 On 1993 and 1994 models, disconnect
and plug the vacuum hose from the fuel pres-
sure regulator - the fuel pressure should
increase approximately 8 to 10 psi. If the fuel
pressure is not within specifications or the
fuel pressure regulator doesn’t respond as
described, check the following:

a) If the pressure is lower than specified,
check for a restriction in the fuel filter or
fuel line. If the fuel filter and fuel lines are
good, slowly pinch the fuel return line
shut. If the pressure rises above the
maximum specified pressure, replace
the fuel pressure regulator (see Sec-
tion 14). If the pressure is still low,
replace the fuel pump (see Section 7).

b) If the fuel pressure is higher than speci-
fied, check for vacuum at the fuel pres-
sure regulator vacuum hose. If vacuum
is not present, check the hose for a

. | u_‘-. .! - ot

A % \
3.6b Fuel pressure test port location -
5.2L/5.9L V8 engines

break or obstruction. If vacuum is pre-
sent, check the fuel return line for
restrictions. If no restrictions are found,
replace the fuel pressure regulator (see
Section 14).

8 On 1995 and later models, if the fuel
pressure is lower than specified, check the
fuel lines and the fuel filter for restrictions. If
no restriction is found, replace the fuel pump
(see Section 7). If fuel pressure is higher than
specified, replace the fuel pressure regulator
(see Section 14).

4  Fuel lines and fittings - repair and
replacement

Warning: See the Warning in Section 1.

1 Always relieve the fuel pressure before
servicing fuel lines or fittings (see Section 2).
2  The fuel feed and vapor lines extend
fram the fuel tank to the engine compart-
ment. The lines are secured to the underbody
with clip and screw assemblies. These lines
must be occasionally inspected for leaks,
kinks and dents.

3  If evidence of dirt is found in the system

VEHICLE

TEST

PRESSURE

GAUGE

TEST PORT "T"

3.6d A special adapter
hose will be required to
attach a fuel pressure
gauge if the fuel rail isn't
equipped with a test port

3.6¢ Fuel pressure test port location -
4.7L V8 engine

or fuel filter during disassembly, the line
should be disconnected and blown out,
Check the fuel strainer on the fuel pump
module for damage and deterioration.

Steel tubing

4  If replacement of a fuel line or emission
line is called for, use tubes/hoses mesting the
manufacturers specifications,

5 Don't use copper or aluminum tubing to
replace steel tubing. These materials cannot
withstand normal vehicle vibration.

6  Because fuel lines used on fuel-injected
vehicles are under high pressure, they require
special consideration.

7  Some fuel lines have threaded fittings
with O-rings. Any time the fittings are loos-
ened to service or replace components:

a) Use a backup wrench while loosening
and tightening the fittings.

b) Check all O-rings for cuts, cracks and
deterioration. Replace any that appear
hardened, wom or damaged.

¢) Ifthe lines are replaced, always use orig-
inal equipment parts, or parts that mest
the original equipment standards.

Flexible hose

Refer to illustrations 4.11a, 4.11b, 4.11c,
4.11dand 4.11e

8  Inthe event of flexible fuel line damage it
is necessary to replace the damaged lines
with factory replacement parts. Others may

PULL

4.11a To disconnect a
single-tab type fitting,
squeeze the tab legs
together, pull up on the tab
and pull the lines apart -
discard the tab and obtain
a new one for reassembly
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' REMOVAL
FUEL TUBE QUICK CONNECT
\ FITTING
] PUSH i
PUSH f
PUSH )

4.11b To disconnect a two-tab type fitting, squeeze the
two tabs together and pull the lines apart

PUSH =

PLASTIC
RETAINER

4.11c To disconnect a plastic ring type fitting, push the fuel lines
together, push the retainer ring squarely into the fitting
and pull the lines apart

QUICK CONNECT  DISCONNECT

FITTING TOOL

FUEL TUBE

4.11d A special tool (available at most auto parts stores) is
required to disconnect this type of metal fitting - remove

the tethered clip, place the tool over the fuel line, insert

it squarely into the fitting and pull the lines apart
(the tool is not required to connect the lines)

fail from the high pressures of this system.

9  Relieve the fuel pressure before discon-
necting the fitting (see Section 2).

10 Remove all fasteners attaching the lines
to the vehicle body.

11 There are various methods of discon-
necting the fittings, depending upon the type
of quick-connect fitting installed on the fuel
line (see illustrations). Clean any debris from
around the fitting. Disconnect the fitting and
carefully remove the fuel line from the vehicle.
Caution: The quick-connect fittings are not
serviced separately. Do not attempt to repair
these types of fuel lines in the event the fitting
or line becomes damaged. Replace the entire
fuel line as an assembly.

12 Don't route fuel hose within four inches
of any part of the exhaust system or within
ten inches of the catalytic converter. Metal
lines and rubber hoses must never be
allowed to chafe against the frame. A mini-
mum of 1/4-inch clearance must be main-
tained around a line or hose to prevent con-
tact with the frame,

13 Installation is the reverse of removal with
the following additions:

a) Clean the quick-connect fittings with a
lint-free cloth and apply clean engine oil
the fittings.

b) After connecting a quick-connect fitting,
check the integrity of the connection by
attempting to pull the lines apart.

c) Use new O-rings at the threaded fittings
(if equipped).

d) Cycle the ignition key On and Off several
times and check for leaks at the fitting,
before starting the engine.

5 Fuel tank - removal and
installation

Refer to illustrations 5.5, 5.6a, 5.6b, 5.9a,
5.9b, 5.9c, 5.9d, 5.11a, 5.11b, 5.11¢, 5.12
and 5.13

Warning: See the Warning in Section 1.

1 Remove the fuel tank filler cap to relieve
fuel tank pressure.

2  Relieve the fuel system pressure (see
Section 2).

3  Detach the cable from the negative ter-
minal of the battery.

FUEL RAIL

VEHICLE
FUEL LINE

4.11e To disconnect a metal latch-clip type fitting, squeeze the
clip fingers together, pull the clip straight up and pull the line off

5.5 If the vehicle is equipped with a trailer
package, remove the four bolts (arrows)
that retain the service connector

4  Siphon the fuel into an approved gaso-
line container, using a siphoning kit (available
at most auto parts stores). Warning: Never
start the siphoning action by mouth!

5 If equipped, remove the electrical ser-
vice connector mounted on the bumper (see
illustration).
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5.6a On 1998 and earlier models, remove
the bolts from the skid plate (be sure it is
supported with a jack)

6 On 1998 and earlier models, support the
skid plate with a floor jack (if equipped),
remove the fuel tank skid plate mounting
bolts and carefully lower the skid plate from
the chassis (see illustrations).

7  Remove the optional tow hooks or trailer
hitch, if equipped.

8  Remove the exhaust tailpipe heat shield
mounting bolts and remove the heat shield.

9  Label and disconnect the fuel hoses and
any retainers securing them to the chassis
(see illustrations). Disconnect the fuel pump
electrical connector (see illustration).

10 Support the fuel tank with a floor jack.
Position a piece of wood between the jack
head and the fuel tank to protect the tank.

11 On 1998 and earlier models, remove fuel
tank retaining strap nuts and pivot the straps
down until they are hanging out of the way
(see illustration). On 1999 and later models,
detach the clips at the rear bumper cover and
remove the fuel tank retaining bolts (see illus-
trations). Note: On 1999 and later modelis,
the fuel tank shield and fuel tank are removed
as a unit.

12 Remove the filler hose and the vapor
return hose from the fuel tank (see illustra-
tion)

13 Remove the tank from the vehicle (see
illustration).

5.9c Depress the tabs on the fuel filter
line and separate the line

ROLLOVER VALVE

OPTIONAL

FUEL TANK
SKID PLATE
MOUNTING NUTS/BOLTS (9) SKID PLATE

5.6b Fuel tank and related components - 1998 and earlier models

5.9a Pry open the fuel line retainer 5.9b Depress the tabs and separate
at the chassis the fuel return line

5.9d Disconnect the fuel pump 5.11a On 1998 and earlier models, remove
electrical connector the fuel tank strap nuts
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5.11b On 1999 and later models, detach the clips from the 5.11c ... and remove the fuel tank shield retaining bolts
fuel tank shield at the rear bumper cover. .. (left side shown, right side similar)

6 Fuel tank cleaning and repair -
general information

1  The fuel tank installed in the vehicles
covered by this manual is not repairable. If
the fuel tank becomes damaged, it must be
replaced.

2  Cleaning the fuel tank (due to fuel con-
tamination) should be performed by a p