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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, ltcandosoinseveral ways. It can help you decide what work must
bedone, even if you choose to have itdone by a dealer service department
orarepairshop; it provides information and procedures for routine mainte-
nance and servicing; and it offers diagnostic and repair procedures to fol-
low when trouble occurs.

We hope you use the manual to tackle the work yourself, For many
simpler jobs, doing it yourself may be quicker than arranging an appoint-
ment 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 ex-
pense the shop must pass on to you to cover its labor and overhead costs.
An added benefitis the sense of satisfaction and accomplishment thatyou
feel after doing the job yourself.

Using the manual
The manual is divided into Chapters. Each Chapter is divided into

numbered Sections, which are headed in bold type between horizontal
lines. Each Section consists of consecutively numbered paragraphs.
Atthe beginning of each numbered Section you will be referred to any
illustrations which apply to the procedures in that Section. The reference
numbers used in illustration captions pinpoint the pertinent Section and
the Step within that Section. That is, 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.
Whenit's necessary toreferto another Chapter, the reference will be given
as Chapter and Section number. Cross references given without use of
the word “Chapter” apply to Sections and/or 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.
Eventhough we have prepared this manual with extreme care, neither
the publisher nor the author can accept responsibility for any errors in, or
omissions from, the information given.

NOTE

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

to understand.

CAUTION

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

WARNING

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

Introduction to the

Ford Mustang/Mercury Capri

The Ford Mustang and Mercury Capri have the conventional front en-
gine/rear wheel drive layout.

Various engines have been used over the long life of these models: A
2.3 liter four-cylinder, a 3.3 liter inline six-cylinder, a 2.8 liter V6, a 3.8 liter
V6, a4.2liter VBand a 5.0 liter V8. Some models are carbureted while oth-
ers are equipped with fuel injection. Some four-cylinder engines are turbo-
charged.

Powerfromthe engine is transferred through either a four or five-speed
manualorthree or four-speed automatic transmission tothe solid rear axle

by a tubular driveshaft incorporating-universal joints.

Suspension at the front is Ford's moditied MacPherson strut design.
The rear suspension features coil springs with trailing arms used to locate
the axle.

Rack and pinion steering is used, with power steering optional on early
models and standard on later models,

The brakes are disc at the front and drum at the rear (rear disc brakes
are used on the Mustang SVO). Vacuum assist is optional on early models
and standard on later models.




Vehicle identification numbers

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

Vehicle Identification Number (VIN)

This very importantidentification number is located on a plate attached
tothe left side dashboard just inside the windshield (see illustration). The
VIN also appears on the Vehicle Certificate of Title and Registration. It

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

contains information such as where and when the vehicle was manufac-
tured, the model year and the body style.

Vehicle Certification label

The Vehicle Certification label (VC label) is attached to the front of the
left (driver's side) door pillar. 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 Axle Weight Rating (GAWR) and the
certification statement (see illustration).

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

Engine numbers

Labels containing the engine code, calibration and serial numbers, as
well as plant name, can be found on the vaive cover, as well as stamped
on the engine itself (see illustration).

Manual transmission numbers

The manual transmission identification number and serial numbers
can be found on a tag on the left side of the transmission extension hous-
ing.

Automatic transmission numbers

Tags with the automatic transmission serial number, build date and
other information are attached to the transmission housing with a bolt,
usually at the extension housing.

Vehicle Emissions Control Information (VECI) label
This label is found under the hood (See Chapter 6).
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MFD. BY FORD MOTOR CO. IN US.A,

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY AND
oo BUMPER STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.

DATE: 0878 GVWR: 5347 LB - 2425 KG
FRONT GAWR: 2714 LB REAR GAWR: 2683 LB
1231 KG 1216 KG

IDENTIFICATION
LABEL

0 % o, W

TYPE PASSENGE A~y

|F02?5
RO14Y

L 2H 482450 +——m—
EXTERIOR PAINT COLORS D —
Booy | va | mwe |mwrtam | ac | R | s | ax ]| TR

GARD

|
®

> o

contains important information

T S

Located on the front left door post, the vehicle certification label

ERE@®E

An engine identification label can usually be
found on the valve cover




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 compo-
nents, exhaust systems, brake parts, tune-up parts, etc. These stores of-
ten supply new or reconditioned parts on an exchange basis, which can
save a considerable amount of money. Discount auto parts stores are of-
tenvery good places to buy materials and parts needed for general vehicle
maintenance such asoil, grease, filters, spark plugs, belts, touch-up paint,
bulbs, etc. They also usually selltools and general accessories, have con-

venient hours, charge lower prices and can often be found not far from
home.

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

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

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

Maintenance techniques,
tools and working facilities

Maintenance techniques

There are a number of techniques involved in maintenance and repair
that will be referred to throughout this manual. Application of these tech-
niques will enable the home mechanic to be more efficient, better orga-
nized and capable of performing the various 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 fasten-
ers should be clean and straight, with undamaged threads and undam-
aged corners on the hex head where the wrench fits. Develop the habit
of replacing all damaged nuts and bolts with new ones. Special locknuts

with nylon or fiber inserts can only be used once. If they are removed, they
lose their locking ability and must be replaced with new ones.

Rusted nuts and bolts should be treated with a penetrating fluid to ease
removal and prevent breakage. Some mechanics use turpentine in a
spout-type oil can, which works quite well. After applying the rust pene-
trant, 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 af tool stores.

If a bolt or stud breaks off in an assembly, it can be drilled and removed
with a special 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.
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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 important to be able to
tell the difference between standard (sometimes called U.S. or SAE) and
metric hardware, since they cannot be interchanged.

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
inchin diameter, has 13 threads perinch andis 1inch long. AnM12-1.75
x 25 metric bolt is 12 mm in diameter, has a thread pitch of 1.75 mm (the
distance between threads) and is 25 mm long. The two bolts are nearly
identical, and easily confused, but they are not interchangeable.

In addition to the differences in diameter, thread pitch and length, met-
ric and standard 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 millimeters (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 standard 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
0through 5 are commonly used on automobiles. Metric bolts have a prop-
erty 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 au-
tomobiles.

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

Grade 1 or 2

Grade 8

Bolt strength markings (top — standard/SAE/USS; bottom — metric)

s w5 Q| UMM U
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It should be noted that many fasteners, especially Grades 0 through
2, have no distinguishing 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 threadfastener only. Coarse thread non-metric fasteners are referred
to as USS sizes.

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

Tightening sequences and procedures

Mostthreaded fasteners should be tightened to a specific torque value
(torgue is the twisting force applied to a threaded component 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 specif-
ictorque, ageneraltorque value chartis presented here as aguide. 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 sately be

Metric thread sizes Ft-lbs Nm
M6 . 6to9 9to 12
M-B 1410 21 19 to 28
M0 28 to 40 38 to 54
. 5 £ 50 to 71 68 to 96
M-14 80 to 140 109 to 154
Pipe thread sizes
VB e ST R N e 5t08 71010
V4 1210 18 17 to 24
B coraonto i i EmE R S D T R 221033 30 to 44
12 e 25to 35 341047
U.S. thread sizes
VB0, s smemaismntn SR T T TR 6to9 91012
BB =18 . ot 121018 17 to 24
BB DA s amo s G T S 1410 20 1910 27
BB =16 .\t 2210 32 30 to 43
WB DN st SO RS D 27 t0 38 37 to 51
T =14 . ot 4010 55 * 55t074
FINB = B0 i S S SN e e 40 to 60 5510 81
2 =18 e 55 to 80 7510 108
T

Standard (SAE and USS) bolt dimensions/grade marks

G Grade marks (bolt length)

L  Length (in inches)

T Thread pitch (number of threads per inch)
D Nominal diameter (in inches)

T—o-l 1-1——

Metric bolt dimensions/grade marks

Property class (bolt strength)

Length (in millimeters)

Thread pitch (distance between threads in millimeters)
Diameter

O~r~T
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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 tightened in se-
quence to avoid warping the component. This sequence will normally be
shown in the appropriate Chapter. If a specific pattern is not given, the fal-
lowing procedures can be used to prevent warping.

Initially, the bolts or nuts should be assembled finger-tight only. Next,
they should be tightened one full turn each, in a criss-cross or diagonal
pattern. After each one has been tightened one full turn, return to the first
one and tighten them all one-half turn, 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 charac-
teristics 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 disas-
sembled 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 component, keep track of their loca-
tions. Sometimes threading a bolt back in a part, or putting the washers
and nut back on a stud, can prevent mix-ups later. If nuts and bolts cannot
be returned to their original locations, they should be kept in a compar-
tmented box or a series of small boxes. A cupcake or muffin tin is ideal for
this purpose, since each cavity can hold the bolts and nuts from a particu-
lar 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 contents.

Whenever wiring looms, harnesses or connectors are separated, it is
a good idea to identify the two halves with numbered pieces of masking
tape so they can be easily reconnected.

Gasket sealing surfaces

Throughout any vehicle, gaskets are used to seal the mating surfaces
between two parts and keep lubricants, fluids, vacuum or pressure con-
tained 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 some-
times cause the two parts to stick together so tightly that they are very diffi-
cult 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
nothammer on cast parts or parts that could be easily damaged. With any
particularly stubborn part, always recheck to make sure that every fasten-
er 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 necessary if the wood splinters.

Afterthe 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 recom-
mended because itis usually softer than the surfaces to be scraped, which
reduces the chance of gouging the part. Some gaskets can be removed
with a wire brush, but regardless of the method used, the mating surfaces
must be left clean and smooth. If for some reason the gasket surface is
gouged, then a gasket sealer thick enough to fill scratches will have to be
used during reassembly of the components. For most applications, a non-
drying (or semi-drying) gasket sealer should be used.

Hose removal tips

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

Hose removal precautions closely parallel gasket removal precau-
tions. Avoid scratching or gouging the surface thatthe hose mates against
or the connection may leak. This is especially true for radiator hoses. Be-
cause 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. Silicone or other lubri-
cants 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 any-
way), the rubber can be slit with a knife and the hose peeled from the spig-
ot. If this must be done, be careful 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 whenever a hose is removed.

Tools

A selection of good tools is a basic requirement for anyone who plans
to maintain and repair his or her own vehicle. For the owner who has few
tools, the initial investment might seem high, but when compared to the
spiraling costs of professional auto maintenance and repair, it is a wise
one.

Dial indicator set




Dial caliper

Timing light

Compression gauge with spark plug
hole adapter

General purpose puller

Hydraulic lifter removal tool Valve spring compressor




Brake cylinder hone

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

The newcomer to practical mechanics should start off with the
maintenance and minor repair tool kit, which is adequate for the simpler
jobs performed on a vehicle. Then, as confidence and experience grow,
the owner can tackie 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
willassemble a tool setcomplete enough for most repair and overhaul pro-
cedures and will add tools from the special category when it is feit that the
expense is justified by the frequency of use.

Maintenance and minor repair tool kit

The tools in this list should be considered 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 toofl

Feeler gauge set

Brake bleeder wrench

Standard screwdriver (5/16-inch x 6 inch)
Phillips screwdriver (No. 2 x 6 inch)
Combination pliers — 6 inch

Hacksaw and assortment of blades

Tire pressure gauge

Grease gun

Oil can

Fine emery cloth

Wire brush

Clutch plate alignment tool

P A e L
Brake hold-down spring tool

iy - 1A

Tap and die set

Battery post and cable cleaning tool
Oil filter wrench

Funnel (medium size)

Safety goggles

Jackstands(2)

Drain pan

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

Repair and overhaul tool set

These tools are essential for anyone who plans to perform major re-
pairs and are in addition to those in the maintenance and minor repair tool
kit. Included is a comprehensive set of sockets which, though expensive,
are invaluable because of their versatility, especially when various exten-
sions and drives are available. We recommend the 1/2-inch drive over the
3/8-inch drive. Although the larger drive is bulky and more expensive, it
has the capacity of accepting a very wide range of large sockets. Ideally,
however, the mechanic should have a 3/8-inch drive set and a 1/2-inch
drive set.

Socket sel(s)

Reversible ratchet

Extension — 10 inch

Universal joint

Torque wrench (same size drive as sockels)
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)
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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)

Note: Another tool which is often useful is an electric drill with a chuck ca-
pacity 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 ex-
pensive to buy, or which need to be used in accordance with their man-
ufacturer's instructions. Unless these tools will be used frequently, itis not
very economical to purchase many of them. A consideration would be to
splitthe 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 temporary
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. However, sometimes there is no alternative to their
use. Where this is the case, and the tool cannot be purchased or bor-
rowed, 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 starting to get involved in vehicle
maintenance and repair, there are a number of options available when

purchasingtools. If maintenance and minor repair is the extent of the work
to be done, the purchase of individual tools is satistactory. 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 usually
be bought at a substantial savings over the individual tool prices, and they
often come with a tool box. As additional tools are needed, add—on sets,
individual tools and a larger tool box can be purchased to expand the tool
selection. Building a tool set gradually allows the cost of the tools to be
spread over a longer period of time and gives the mechanic the freedom
to choose only those tools that will actually be used.

Tool stores will often be the only source of some of the special tools
that are needed, but 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 re-
spect. Keep them clean and in usable condition and store them properly
when notinuse. Always wipe off any dirt, grease or metal chips before put-
ting them away. Never leave tools lying around in the work area. Upon
completion of ajob, always check closely under the hood for tools that may
have been left there so they won't get lost during a test drive.

Some tools, such as screwdrivers, pliers, wrenches and sockets, can
be hung on a panel mounted on the garage or workshop wall, while others
should be kept in a tool box or tray. Measuring instruments, gauges, me-
ters, 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 lasta very
long time. Even with the best of care, though, tools will wear out if used
frequently. When a tool is damaged or worn out, replace it. Subsequent
jobs will be safer and more enjoyable if you do.

Working facilities

Not to be overlooked when discussing tools is the workshop. If any-
thing more than routine maintenance is to be carried out, some sort of suit-
able work area is essential.

Itis understood, and appreciated, that many home mechanics do not
have a good workshop or garage available, and end up removing an en-
gine or doing major repairs outside. It is recommended, however, that the
overhaul or repair be completed under the cover of a roof.

Aclean, flatworkbench or table of comfortable working heightis an ab-
solute necessity. 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 re-
quired for tools, as well as the lubricants, fluids, cleaning solvents, efc.
which soon become necessary.

Sometimes waste oil and fluids, drained from the engine or cooling
system during normal maintenance or repairs, present a disposal prob-
lem. 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 newspapers 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 dispos-
able. 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 surface, such as when leaning over
a fender to service something under the hood, always cover it with an old
blanketor bedspread to protect the finish. Vinyl covered pads, made espe-
cially for this purpose, are available at auto parts stores.
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Booster battery (jump) starting

Observe these precautions when using a booster battery to start a ve-
hicle:

a) Before connecting the booster battery, make sure the ignition

switch is in the Off position.

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

¢) Your eyes should be shielded. Safety goggles are a goed 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) or Park (auto-
matic).

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 bat-
tery.

Connectone end of the black jumper cable to the negative () terminal
of the booster battery. The other end of this cable should be connected to
a good ground on the vehicle to be started, such as a bolt or bracket on
the engine block (see illustration). Make sure the cable will not come into
contact with the fan, drivebelts or other moving parts of the engine.

Start the engine using the booster battery, then, with the engine run- Make the booster battery cable connections in the numerical
ning at idle speed, disconnect the jumper cables in the reverse order of order shown (note that the negative cable of the booster battery is
connection. NOT attached to the negative terminal of the dead battery)

g




Jacking and towing

Jacking

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

The vehicle should be on level ground. Place the shift lever in Park,
if you have an automatic, or Reverse if you have a manual transmission.
Block the wheel diagonally opposite the wheel being changed. Set the
parking brake. Warning: When one rear wheel is lifted off the ground, nei-
ther the automatic nor the manual transmission will prevent the vehicle
from moving and possibly slipping off the jack, even if it has been placed
in Reverse or Park as described above. To prevent movement of the ve-

hicle while changing a tire, always set the parking brake and block the
wheel diagonally opposite the wheel being changed.

Remove the spare tire and jack from stowage. If equipped with anti-
theft wire wheel covers, pry off the center hub ornament and remove the
lockbolt with the special tool (see illustration). Remove the wheel cover
(if so equipped) with the tapered end of the lug nut wrench by inserting it
and twisting the handle and then prying against the inner wheel cover
flange. Loosen, butdo notremove, the lug nuts (one-half turn is sufficient).
It equipped with aluminum wheels, one of the lug nuts will be an anti-theft
type (see Anti-theft wheel lug nuts below) Note: Some models have orna-
mentallug nuts; do not attempt to remove them —they are decorative items
only! The entire ornament assembly must be removed.

COVER MUST BE PROPERLY
INSTALLED BEFORE INSTALLING

LOOSE CONDITION OF LOCK
BRACKET IS NORMAL

LOCK BOLT
WRENCH
LOCK BOLT EMBLEM

FOR LOCKING WIRE COVERS

If the vehicle is equipped with anti-theft wire wheel covers, pry off the emblem and remove the lock bolt with the special wrench




Jacking and towing
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TIGHTEN
LUG NUTS IN
THIS SEQUENCE

FORWARD
NOTCH
g

USE REARWARD |

NOTCH /‘-
JACK ENGAGED IN \ =)
NOTCH CLOSEST -
TO WHEEL OPENING

Jacking points

Place the scissors-type jack under the side of the vehicle and adjust
the jack height with the jack handle so it fits into the notch in the vertical
rocker panel flange nearest the wheel to be changed. There is a front and
rear jacking notch on each side of the vehicle (seeillustration). When lift-
ing the vehicle in any other way, special care must be exercised to avoid
damage to the fuel tank, filler neck, exhaust system and underbody. Cau-
tion: Do not raise the vehicle with a bumper jack. The bumper could be
damaged. Also, jack slippage may occur, causing personal injury.

Turnthe jack handle clockwise until the tire clears the ground. Remove
the lug nuts and the wheel. Pull the wheel off and replace it with the spare.

Replace the lug nuts with the beveled edges facing in. Tighten them
snugly. Don't attempt to tighten them completely until the vehicle is low-
ered or it could slip off the jack.

Turn the jack handle counterclockwise to lower the vehicle. Remove
the jack and tighten the lug nuts In a criss-cross pattern.

Align the wheel cover (if so equipped) with the valve stem extension
matching the hole in the cover. Install the cover and be sure that it's
snapped in place all the way around. Stow the tire, jack and wrench. Un-
block the wheels.

b A0 SANTIHERT
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To remove or install the anti-theft lug nut, attach the key to the
nut, then place the wrench on the key and turn the nut

Anti-theft wheel lug nuts

If your vehicle is equipped with aluminum wheels, they have anti-theft
wheel lug nuts (one per wheel). The key and your registration card are at-
tachedtothe lug wrench stowed with the spare tire. Don't lose the registra-
tion card. You must send it to the manufacturer, not the dealer, to get a
replacement key if yours is lost. To remove or install the anti-theft lug nut,
insert the key into the slot in the lug nut (see illustration). Place the lug
nut wrench on the key and, while applying pressure on the key, remove
orinstallthe lug nut. Mark the anti-theft lug nut location on the wheel before
removing it. This will allow you to install it in the same location.

Towing

As a general rule, the vehicle should be towed with the rear (drive)
wheels off the ground. If they can't be raised, either place them on a dolly
or disconnect the driveshaft from the differential. When a vehicle is towed
with the rear wheels raised, the steering wheel must be clamped in the
straight ahead position with a special device designed for use during tow-
ing. Warning: Don't use the steering column lock to keep the front wheels
pointed straight ahead. It's not strong enough for this purpose.

Vehicles can be towed with all four wheels on the ground, provided that
speeds don't exceed 35 mph and the distance is not over 50 miles. When
the rear wheels are off the ground there's no distance limitation, but don't
exceed 50 mph.

Equipment specifically designed for towing should be used. It should
be attached to the main structural members of the vehicle, not the bum-
pers or brackets.

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

While towing, the parking brake should be released and the transmis-
sion must be in Neutral. The steering must be unlocked (ignition switch
in the Off position). Remember that power steering and power brakes will
not work with the engine off.




Automotive chemicals and lubricants

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

Cleaners

Carburetor cleaner and choke cleaner is a strong solvent for gum,
varnish and carbon. Most carburetor cleaners leave a dry-type lubricant
film which will not harden or gum up. Because of this film it is not 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 moisture from electrical compo-
nents such as alternators, voltage regulators, electrical connectors and
fuse blocks. They are non-conductive, non-corrosive and non-flammable.

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

Lubricants

Motor oilis the lubricant formulated for use in engines. It normally con-
tains a wide variety of additives jo prevent corrosion and reduce foaming
and wear. Motor oil comes in various weights (viscosity ratings) from 5 to
80. The recommended weight of the oil depends on the season, tempera-
ture 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
highloads are encountered. Multi-viscosity oils are designed to have char-
acteristics 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 differentials, manual transmissions
and other areas where high-temperature lubrication is required.

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

High-temperature wheel bearing greaseis 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 tem-
peratures (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 con-
taining moly, used to lubricate high-load parts (such as main and rod bear-
ings and cam lobes) for initial start-up of a new engine. The assembly lube
lubricates the parts without being squeezed out or washed away until the
engine oiling system begins to function.

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

Graphite lubricants are used where oils cannot be used due to con-
tamination problems, such as inlocks. The dry graphite will lubricate metal
parts while remaining uncontaminated by dirt, water, oil or acids. Itis elec-
trically conductive and will not foul electrical contacts in locks such as the
ignition switch.

Moly penetrantsloosen and lubricate frozen, rusted and corroded fas-
teners and prevent future rusting or freezing.

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

Sealants

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

Anaerobic sealantis much like RTV inthatitcan be used either to seal
gaskets or to form gaskets by itself. It remains flexible, is solvent resistant
and fills surface imperfections. The difference between an anaerobic sea-
lantand an RTV-type sealantis in the curing. RTV cures when exposed to
air, while an anaerobic sealant cures only in the absence of air. This means
thatan anaerobic sealant cures only after the assembly of parts, sealing
them together.

Thread and pipe sealantis used for sealing hydraulic and pneumatic
fittings and vacuum lines. Itis 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, usually made with
copper and graphite lubricants, is used for exhaust system and exhaust
manifold bolts.

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

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

Gas additives perform several functions, depending on their chemical
makeup. They usually contain solvents that help dissolve gum andvarnish
that build up on carburetor, fue) 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 piston rings, and others contain chemicals to remove conden-
sation from the gas tank.

Miscellaneous

Brake fluidis 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 de-
signed to protect metal surfaces on the underside of the vehicle from cor-
rosion. Italso acts as a sound-deadening agent by insulating the bottom of
the vehicle.

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




Safety first!

Regardless of how enthusiastic you may be about getting on with the
job at hand, take the time to ensure that your safety is not jeopardized. A
moment's lack of attention can result in an accident, as can failure to ob-
serve certain simple safety precautions. The possibility of an accident will
always exist, and the following points should not be considered a compre-
hensive list of all dangers. Rather, they are intended to make you aware
of the risks and to encourage a safety conscious approach to all work you
carry out on your vehicle,

Essential DOs and DON'Ts

DON'T rely on a jack when working under the vehicle. Always use ap-
proved jackstands to support the weight of the vehicle and place them un-
der the recommended |ift or support points.

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

DON'T start the engine without first making sure that the transmissionis in
Neutral (or Park where applicable) and the parking brake is set.

DON'T remove the radiator cap from a hot cooling system — let it cool or
cover it with a cloth and release the pressure gradually.

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

DON'T touch any part of the engine or exhaust systermn 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 —itis potentially 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, Al-
ways try to pull the wrench toward you. If the situation calls for pushing the
wrench away, push with an open hand to avoid scraped knuckles if the
wrench should slip.

DON'T attempt to lift a heavy component alone —get someone to help you.
DON'T rush or take unsafe shortcuts to finish a job.

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

DQ 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 assembled and tightened.

DO keep chemicals and fluids tightly capped and out of the reach of chil-

ren and pets.
%OJememberthat yourvehicle's safety affects that of yourself and others.
in doubt on any point, get professional advice.

Asbestos

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

Fire

Remember at alltimes 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
upinyourbody under certain conditions, can ignite gasoline vapors, which
in a confined space are highly explosive. Do not, under any circum-
stances, use gasoline for cleaning parts. Use an approved safety solvent.

Always disconnect the battery ground (-} cable at the battery before
working onany part of the fuel system or electrical system. Never risk spill-
ing fuel on a hot engine or exhaust component.

Itis strongly recommended 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

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

When using cleaning fluids and solvents, read the instructions on the
container carefully. Never use materials from unmarked containers.

Never runthe engine in an enclosed space, such as a garage. Exhaust
fumes contain 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 nor-
mally 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 maintenancefree
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 corro-
sive and should not be allowed to contact clothing or skin.

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

Household current

When using an electric power tool, inspection light, etc., which oper-
ates on household current, always make sure that the tool is correctly con-
nected to its plug and that, where necessary, it is properly grounded. Do
not use such items in damp conditions and, again, do not create a spark
or apply excessive heat in the vicinity of fuel or fuel vapor,

Secondary ignition system voltage

A severe electric shock can result from touching certain parts of the
ignition system (such as the spark plug wires) when the engine is running
or being cranked, particularly if components are damp or the insulation is
defective. In the case of an electronic ignition system, the secondary sys-
tem voltage is much higher and could prove fatal.

S——



Conversion factors

Length (distance)

Inches (in) X 254 = Millimetres (mm) X 0.0394 = Inches (in)
Feet (ft} X 0.305 = Metres (m) X 3.281 = Feet (ft)
Miles X 1.609 = Kilometres (km) X 0.621 = Miles
Volume (capacity)
Cubic inches (cu in; in®) X 16.387 = Cubic centimetres (cc; cm?) X 0.061 = Cubic inches (cu in: in)
Imperial pints (Imp pt) X 0.568 = Litres (I) X 1.76 = Imperial pints (Imp pt)
Imperial quarts (Imp qt) X 1.137 = lLitres (I} X 0.88 = Imperial quarts (Imp gt}
Imperial quarts (Imp qt) X 1201 =US quarts (US qt) X 0.833 =Imperial quarts (Imp qt)
US quarts (US qt) X 0.946 = Litres (I) X 1.057 =US quarts (US qt)
Imperial gallons (Imp gal) X 4.546 = Litres (I) X 022  =Imperial gallons (Imp gal)
Imperial gallons (Imp gal) X 1.201 =US gallons (US gal) X 0.833 =Imperial gallons {Imp gal)
US gallons (US gal) X 3.785 = Litres () X 0264 =US gallons (US gal)
Mass (weight)
Ounces (oz) X 28.35 = Grams (g) X 0.035 = Ounces (oz)
Pounds (Ib) X 0454 = Kilograms (kg) X 2205 =Pounds (Ib)
Force
Ounces-force (ozf; oz) X 0.278 = Newtons (N) X 36 = Ounces-force {ozf; oz)
Pounds-force (Ibf; Ib) X 4.448 = Newtons (N) X 0225 = Pounds-force (Ibf; by
Newtons (N) X 0.1 =Kilograms-force (kgf; kg) X 9.81 = Newtons (N)
Pressure
Pounds-force per square inch X 0.070 = Kilograms-force per square X 14223 = Pounds-force per square inch
(psi; Ibffin?; Ib/in?) centimetre (kgf/cm?; kg/cm?) (psi; Ibf/in?; Ib/in?)
Pounds-force per square inch X 0.068 = Atmospheres (atm) X 14696 = Pounds-force per square inch
{psi; Ibf/in®: Ib/in?) (psi: Ibf/in?; Ib/in?)
Pounds-force per square inch X 0.069 =Bars X 14.5 = Pounds-force per square inch
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in®; Ib/in?)
Pounds-force per square inch X 6.895 = Kilopascals (kPa) X 0.145 = Pounds-force per square inch
{psi: Ibf/in; Ib/in?) (psi; Ibf/in?: Ib/in?)
Kilopascals (kPa) X 0.01 =Kilograms-force per square X 98.1 = Kilopascals (kPa)
centimetre (kgf/cm?; kg/cm?)
Torque (moment of force)
Pounds-force inches X 1.152 = Kilograms-force centimetre X 0868 = Pounds-force inches
{Ibf in; Ib in) (kgf cm; kg cm) (Ibf in; Ib in)
Pounds-force inches X 0.113 = Newton metres (Nm) X 8.85 = Pounds-force inches
{Ibf in: Ib in) (Ibf in; Ib in)
Pounds-force inches. X 0.083 = Pounds-force feet (Ibf ft; Ib ft) X 12 = Pounds-force inches
(Ibf in; Ib in) {Ibf in; Ib in)
Pounds-force feet (Ibf ft; Ib ft) X 0.138 = Kilograms-force metres X 7.233 = Pounds-force feet (Ibf ft; Ib ft)
(kgf m; kg m)
Pounds-force feet (Ibf ft; Ib ft) X 1.356 = Newton metres (Nm) X 0.738 = Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm) X 0.102 = Kilograms-force metres X 9.804 = Newton metres (Nm)
(kgf m; kg m)
Power
Horsepower (hp) X 7457 =Watts (W) X 00013 = Horsepower (hp)
Velocity (speed)
Miles per hour (miles/hr; mph) X 1.609 = Kilometres per hour (km/hr: kph) X  0.621 = Miles per hour (miles/hr; mph)
Fuel consumption*
Miles per gallon, Imperial (mpg) X 0.354 = Kilometres per litre (km/!) X 2.825 = Miles per gallon, Imperial {mpag)
Miles per gallon, US (mpg) X 0425 = Kilometres per litre (km/l) X 2352 = Miles per gallon, US {mpg)
Temperature
Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius {Degrees Centigrade; °C) = (°F - 32) x 0.56

*/t is commion practice to convert from miles per gallon (mpg) to litres/100 kilometres (1/100km),
where mpg (Imperial) x /100 km = 282 and mpg (US) x I/100 km = 235




Troubleshooting
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This section provides an easy reterence guide to the more common
problems which may occur during the operation of your vehicle. These
problems and possible causes are grouped under various components or
systems, such as Engine, Cooling system, etc., and also refer tothe Chap-
ter and/or Section which deals with the problem.

Remember that successful troubleshooting 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 over-
look the obvious. 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 connection, check all other connections in the sys-
tem to make sure they don't fail as well. If a particular fuse continues to
blow, find out why — don't just go on replacing fuses. Remember, failure
of a small component can often be indicative of potential failure or incor-
rect functioning of a more important component or system.

Engine and performance

1 Engine will not rotate when attempting to start

1 Battery terminal connections are loose or corroded. Check the cable
terminals at the battery. Tighten the cable or remove corrosion as neces-
sary.

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

3 Automatictransmission not completely engaged in Park or clutch not
completely depressed (1984 and later models).

4  Broken, loose or disconnected wiring in the starting circuit. Inspect all
wiring and connectors at the battery, starter solenoid, ignition switch and
neutral start switch {automatic transmission) or clutch interlock switch
(1984 and later manual transmission models).

5  Starter motor pinion jammed in flywheel ring gear. It equipped with a
manual transmission, place the transmission in gear and rock the vehicle
tomanually turnthe engine. Remove the starter and inspectthe pinion and
flywheel at earliest convenience.

6 Starter solenoid faulty (see Chapter 5).

7  Starter motor faulty (see Chapter 5).

8 Ignition switch faulty (see Chapter 12).

9  Neutral start switch (automatic transmission) faulty (see Chapter 7B)
10 Clutch interlock switch faulty (see Chapter 8)

and check that fuel spurts into the carburetor. If not, check the fuel filter
(see Chapter 1), fuel lines and fuel pump (see Chapter 4),

7 Fuelinjector(s) or fuel pump faulty (fuel injected vehicles) (see Chap-
ter 4).

8 No power to fuel pump (see Chapter 4).

9  Worn, faulty or incorrectly gapped spark plugs (see

Chapter 1).

10 Broken, loose or disconnected wiring in the starting circuit (see pre-
vious Section).

11 Distributor loose, causing ignition timing to change. Turn the distribu-
tor as necessary to start the engine, then set the ignition timing as soon as
possible (see Chapter 1).

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

13 Fuel pump shut-off switch triggered (models with electric fuel pump).
Locate the switch in the trunk and push the reset button (see Chapter 4),

3  Starter motor operates without rotating engine

1 Starter pinion sticking. Remove the starter (see Chapter 5) and in-
spect,

2  Starter pinion or flywheel teeth worn or broken. Remove the cover at
the rear of the engine and inspect.

4  Engine hard to start when cold

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

2 Choke control inoperative or out of adjustment (see

Chapter 4).

3 Carburetor flooded (see Section 2),

4 Fuel supply not reaching the carburetor or fuel injection system (see
Section 2).

5 Carburetor/fuelinjection system in need of overhaul (see Chapter 4).
6  Distributor rotor carbon tracked and/or damaged (see Chapter 1).
7 Fuelinjection malfunction (see Chapter 4).

5 Engine hard to start when hot

Choke sticking in the closed position (see Chapter 4).
Carburetor flooded (see Section 2).
Air filter clogged (see Chapter 1}.
Fuel not reaching the carburetor or fuel injector(s) (see Section 2).
Corroded electrical leads at the battery (see Chapter 1).
Bad engine ground (see Chapter 12).
Starter worn (see Chapter 5).
Corroded electrical leads at the ftuel injector (see
hapter 4),
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2  Engine rotates but will not start

6  Starter motor noisy or excessively rough in engagement

1 Fueltank empty

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

3 Battery terminal connections loose or corroded. See previous Sec-
tion.

4  Carburetor flooded and/or fuel level in carburetor incorrect. This will
usually be accompanied by astrong fuel odor from under the engine cover.
Wait a few minutes, depress the accelerator pedal all the way to the floor
and hold the pedal down while attempting to start the engine.

5 Choke control inoperative (see Chapter 4).

6 Fuel not reaching carburetor or fuel injector(s). On carbureted ve-
hicles, with the ignition switch in the Off position, remove the top plate of
the air cleaner assembly and observe the top of the carburetor (manually
move the choke plate pack if necessary). Depress the accelerator pedal

1 Pinionorflywheel gear teeth worn or broken. Remove the cover at the
rear of the engine (if so 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 Insufficient fuel reaching the carburetor or fuel injector(s). Caution:
On fuel-infected models, relieve fuel system pressure (see Chapter 4) be-
fore performing this test. Disconnect the fuel line. Place a container under
the disconnected fuel line and observe the flow of fuel from the line. If little
ornone at all, check for blockage in the lines and‘or replace the fuel pump
(see Chapter 4).
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3 Vacuum leak at the gasket surfaces of the carburetor or fuel injection
unit{CFlmodels). Make sure that all mounting bolts/nuts are tightened se-
curely and that all vacuum hoses connected to the carburetor or fuel injec-
tion unit and manifold are positioned properly and in good condition.

8 Engine lopes while idling or idles erratically

4  Distributor components damp or damaged (see Chapter 5).

5 Faulty emissions system components (see Chapter 6).

6 Faulty orincorrectly gapped spark plugs (see Chapter 1). Also check
spark plug wires (see Chapter 1).

7 Vacuum leak at the carburetor/fuel injection unit or vacuum hoses.
Check as described in Section 8.

1 Vacuum leakage. Check mounting bolts/nuts at the carburetor or fuel
injection unit (CFI models) and intake manifold for tightness. Make sure
thatall vacuum hoses are connected and in good condition. Check under-
sides of vacuum hoses: an apparently good hose may have a concealed
hole or crack. Use a stethoscope or a length of fuel hose held against your
earto listen for vacuum leaks while the engine is running. A hissing sound
will be heard. Check the carburetor/fuel injector and intake manifold gas-
ket surface.

2 Leaking EGR valve or plugged PCV valve (see Chapters 1 and 6).
3 Airfilter clogged (see Chapter 1),

4 Fuel pump not delivering sufficient fuel to the carburetor/fuel injector
(see Section 7).

5 Carburetor out of adjustment (see Chapters 1 and 4).

6 Leaking head gasket. If this is suspected, take the vehicle to a repair
shop or dealer where the engine can be pressure checked.

7 Timing chain and/or gears worn (see Chapter 2).

8 Camshaft lobes worn (see Chapter 2).

9 Engine misses at idle speed

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

Faulty spark plug wires (see Chapter 1).

Choke not operating properly (see Chapter 1).

4  Sticking or faulty emission system components (see

Chapter 6),

5 Clogged fuel filter and/or foreign matter in fuel. Remove the fuel filter
(see Chapter 1) and inspect.

6 Vacuum leaks at the intake manifold or at hose connections. Check
as described in Section 8,

7 Incorrect idle speed or idle mixture (see Chapter 1).

8 Incorrect ignition timing (see Chapter 5).

9 Uneven or low cylinder compression. Check compression as de-
scribed in Chapter 2.

LA

10 Engine misses throughout driving speed range

1 Fuelfilter clogged and/or impurities in the fuel system (see Chapter
1). Also check fuel output at the carburetor/fuel injector (see Section 7).
2 Faulty or incorrectly gapped spark plugs (see Chapter 1).

3 Incorrect ignition timing (see Chapter 5),

4 Check for cracked distributor cap, disconnected distributor wires and
damaged distributor components (see Chapter 1).

5 Leaking spark plug wires (see Chapter 1).

6 Faulty emissions system components (see Chapter 6).

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

8 Weak or faulty ignition system (see Chapter 5).

9 Vacuum leaks at the carburetor/fuel injection unit or vacuum hoses
(see Section 8).

11 Engine stalls

1 Idle speed incorrect (see Chapter 1).

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

3 Choke improperly adjusted or sticking (see Chapter 4).

12 Engine lacks power

1 Incorrect ignition timing (see Chapter 5),

2 Excessive play in distributor shaft. At the same time, check for worn
rotor, faulty distributor cap, wires, etc. (see Chapter 1 and 5).

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

4  Fuel injection unit not adjusted properly or excessively worn (see
Chapter 4).

5 Faulty coil (see Chapter 5).

Brakes binding (see Chapter 1).

Automatic transmission fluid level incorrect (see Chapter 1).

Clutch slipping (see Chapter 8).

Fuel filter clogged or impurities in the fuel system (see Chapter 1),
10 Emissions control system not functioning properly (see Chapter 6).
11 Use of substandard fuel. Fill tank with proper octane fuel.

12 Low or uneven cylinder compression pressures. Test with compres-
sion tester, which will detect leaking valves and/or blown head gasket (see
Chapter 2).
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13 Engine backfires

1 Emissions system not functioning properly (see Chapter 6).

2 Ignition timing incorrect (see Chapter 1),

3 Faulty secondary ignition system (cracked spark plug insulator, faulty
plug wires, distributor cap and/or rotor (see Chapters 1 and 5).

4  Carburetor/fuel injection unit in need of adjustment or worn exces-
sively (see Chapter 4).

5 Vacuum leak at the carburetor/fuel injection unit or vacuum hoses.
Check as described in Section 8.

6  Valves sticking (see Chapter 2).

7 Firing order incorrect (see Chapter 1).

14 Pinging or knocking engine sounds during acceleration
or uphill

Incorrect grade of fuel. Fill tank with fuel of the proper octane rating.
Ignition timing incorrect (see Chapter 5).

Carburetor/fuel injection unit in need of adjustment (see Chapter 4).
Improper spark plugs. Check plug type against Emission Control In-
formation label located under hood. Also check plugs and wires for dam-
age (see Chapter 1).

5 Worn or damaged distributor components (see Chapter 5).

6 Faulty emissions system (see Chapter 6).

7 Vacuum leak. Check as described in Section 8.
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15 Engine diesels (continues to run) after switching off

1 Idle speed too high (see Chapter 1).

2 Electrical solenoid at side of carburetor not functioning properly (not
all models, see Chapter 4).

3 Ignition timing incorrectly adjusted (see Chapter 5).

4  Thermo-controlled air cleaner heat valve not operating properly (see
Chapter 1).

5 Excessiveengine operating temperature. Probable causes of this are
malfunctioning thermostat, clogged radiator, faulty water pump (see
Chapter 3).
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Engine electrical system

16 Battery will not hold a charge

1 Alternator drivebelt defective or not adjusted properly (see Chap-
ter 1).

Electrolyte level low or battery discharged (see Chapter 1).

Battery terminals loose or corroded (see Chapter 1).

Alternator not charging properly (see Chapter 5).

Loose, broken or faulty wiring in the charging circuit (see Chapter 5).
Short in vehicle wiring causing a continual drain on battery.

Battery defective internally.
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17 Alternator light stays on

1 Faultin alternator or charging circuit (see Chapter 5).
2 Alternator drivebelt defective or not properly adjusted (see Chap-
ter 1).

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

1 Warning light bulb defective (see Chapter 12),

2  Alternator faulty (see Chapter 5).

3 Fault in the printed circuit, dash wiring or bulb holder (see Chap-
ter 12).

Fuel system

19 Excessive fuel consumption

Dirty or clogged air filter element (see Chapter 1).

Incorrectly set ignition timing (see Chapter 5).

Choke sticking or improperly adjusted (see Chapter 1).

Emission system not functioning properly (not all vehicles, see Chap-
ter 6).

5 Carburetor idle speed and/or mixture not adjusted properly (see
Chapter 1).

6 Carburetor/fuel injection parts excessively worn or damaged (see
Chapter 4).

7  Low tire pressure or incorrect tire size (see Chapter 1).
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20 Fuel leakage and/or fuel odor

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

Tank overfilled. Fill only to automatic shut-off.

Emissions system clogged or damaged (see Chapter 6).

Vapor leaks from system lines (see Chapter 4),

Carburetor/fuel injection internal parts excessively worn or out of ad-
justment (see Chapter 4).
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Cooling system

21 Overheating

4  Thermostat faulty (see Chapter 3).

5 Fan blades broken or cracked (see Chapter 3).

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

7 Ignition timing incorrect (see Chapter 5).

22 Overcooling

1 Thermostat faulty (see Chapter 3).
2 Inaccurate temperature gauge or sender (see Chapter 3).

23 External coolant leakage

1 Detericratedordamaged hoses or loose clamps. Replace hoses and/
or tighten clamps at hose cannections (see Chapter 1).

2  Water pump seals defective. If this is the case, water will drip from the
weep hole in the water pump body (see Chapter 3).

3 Leakage from radiator core or header tank. This will require the radia-
tor to be professionally repaired (see

Chapter 3 for removal procedures).

24 Internal coolant leakage

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

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

2  Crackedcylinder bore orcylinder head. Dismantle engine and inspect
(see Chapter 2).

25 Coolant loss

Too much coolant in system (see Chapter 1).

Coolant boiling away due to overheating (see Section 21).
Internal or external leakage (see Sections 23 and 24).
Faulty radiator cap. Have the cap pressure tested.
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26 Poor coolant circulation

1 Inoperative water pump. A quick test is to pinch the top radiator hose
closed with your hand while the engine is idling, then let it loose. You
should feel the surge of coolant if the pumpis working properly (see Chap-
ter 3).

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

3 Water pump drivebelt defective or not adjusted properly (see Chap-
ter 1).

4 Thermostat sticking (see Chapter 3).

Clutch

1 Insufficient coolant in system (see Chapter 1).

2 Water pump drivebelt defective or not adjusted properly (see Chap-
ter 1).

3 Radiatorcore blocked or radiator grille dirty and restricted (see Chap-
ter 3).

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

1 Clutch fork off ball stud. Look under the vehicle. on the left side of
transmission.
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2 Clutch cable out of adjustment or broken (mechanical release sys-
tem) (see Chapter 8).

3 Master or slave cylinder faulty, faulty hydraulic line, low fluid level or
air in system (hydraulic release system).

4  Clutch self-adjuster quadrant taulty (1981 and later models) (see
Chapter 8). 3

5 Clutch plate warped or damaged (see Chapter 8).

6 Ifthe pedal makes a ratcheting noise while travelling to the floor, the
self-adjuster quadrant is probably faulty (see Chapter 8).

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

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

29 Grabbing (chattering) as clutch is engaged

1 Qilon clutch plate lining. Remove (see Chapter 8) and inspect. Cor-
rect any leakage source.

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

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

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

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

1 Worn, defective or broken release bearing (release bearing is con-
stantly engaged on all models) (see Chapter 8),

2 Release bearing binding on transmission bearing retainer. Remove
clutchcomponents (see Chapter 8) and check bearing. Remove any burrs
or nicks, clean and relubricate before reinstallation.

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

1 Waorn, defective or broken release bearing (see Chapter 8).

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

3 Airin hydraulic line (see Chapter 8),

32 Clutch pedal stays on floor when disengaged

1 Bind in clutch cable. Inspect cable as necessary.

2 Bindingrelease bearing. Remove clutch housing (see Chapter 8) and
inspect.

3 Faultyself-adjusting system (1981 and later models) (see Chapter 8).

Manual transmission

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

33 Noisy in Neutral with engine running

1 Wornclutch release bearing (see Chapter 8) (release bearing is con-
stantly engaged). To determine whether noise is from release bearing or
transmission, disconnect clutch cable from release lever and pull release
lever away from cable. If the noise stops, itis the release bearing; if it con-
tinues, it is from the transmission.

2 Damaged main drive gear bearing.

3 Worn countershaft bearings.

4 Worn or damaged countershaft end play shims.

34 Noisy in all gears

—

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

35 Noisy in one particular gear

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

36 Slips out of high gear

1 Transmission mounting bolts loose

2  Shift rods not working freely.

3 Damaged mainshaft pilot bearing.

4 Dirtbetweentransmission case and engine or misalignment of trans-
mission.

37 Difficulty in engaging gears

1 Loose, damaged or out-of-adjustment shift linkage. Make a thorough
inspection, replacing parts as necessary.

2 Clutch cable out of adjustment (1979-1980) or self-adjusting mecha-
nism worn or damaged (1981 and later) (see Chapter 8).

38 Lubricant leakage

1 Excessiveamount of lubricantin transmission (see Chapter 1 for cor-
rect checking procedures). Drain lubricant as required.

2 Side cover loose or gasket damaged.

3 Rear oil seal or speedometer oil seal in need of replacement.

Automatic transmission

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

39 General shift mechanism problems

1 Chapter 7 deals with checking and adjusting the shift linkage on auto-
matic transmissions. Common problems which may be attributed to poor-
ly adjusted linkage are:
Engine starting in gears other than Park or Neutral
Indicator on shifter pointing to a gear other than the one actually
being used
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Vehicle moves when in Park
2 Refer to Chapter 7 to adjust the linkage.

40 Transmission will not downshift with accelerator pedal
pressed to floor

Chapter 7 deals with adjusting the downshift cable, downshift switch
or TV cable to enable the transmission to downshift properly.

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 condi-
tion of the fluid as described in Chapter 1. Correct fluid level as necessary
or change the fluid and filter if needed. If the problem persists, have a pro-
fessional 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 Topinpoint a leak, first remove all built-up dirt and grime from around
the transmission. Degreasing agents and/or steam cleaning 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 coming from. Common areas of leakage are:
a) Pan: Tighten mounting bolts and/er replace pan gasket as neces-
. sary (see Chapters 1 and 7).
b) Filler pipe: Replace the rubber seal where pipe enters the trans-
mission case.
c) Transmission oil lines: Tighten connectors where lines enter
transmission case and/or replace lines.
d) Ventpipe: Transmission overfilled and/or waterin fluid (see check-
ing procedures, Chapter 1).
e) Speedometer connector: Replace the O-ring where speedome-
ter cable enters transmission case (see Chapter 7).

Driveshaft

43 QOil leak at front of driveshaft

Defective transmission rear oil seal. See Chapter 7 for replacement
procedures. 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.

44 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 bearings. Check for wear (see
Chapter 8).

45 Metallic grinding sound consistent with vehicle speed

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

46 Vibration

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

1 Installatachometer 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 transmissiontoa
different gear and bring the engine speed to the same point.

2 Ifthe vibration occurs at the same engine speed (rpm) regardless of
which gear the transmission is in, the driveshatt is NOT at fault since the
driveshaft speed varies.

3 Ifthe vibration decreases or is eliminated when the transmission is in
adifferent 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 miss-
ing weights on the shaft. Remove the driveshaft (see Chapter 8) and rein-
stall 180-degrees from original position, then retest. Have the driveshaft
professionally balanced if the problem persists,

Axles

47 Noise

1 Road noise. No corrective procedures available.
2 Tirenoise. Inspectthe tires and check tire pressures (see Chapter 1).
3 Rear wheel bearings loose, worn or damaged (see Chapter 8).

48 Vibration

See probable causes under Driveshaft. Proceed under the guidelines
listed for the driveshaft. If the problem persists, check the rear wheel bear-
ings 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).

49 0Qil leakage

1 Pinion seal damaged (see Chapter 8).

2 Axleshaft oil seals damaged (see Chapter 8).

3 Difterential 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 Chapter 1), that the
frontend alignment is correct and that the vehicle is not loaded with weight
in an unequal manner.

50 Vehicle pulls to one side during braking

1 Defective,damaged, or oil contaminated brake pads or shoes on one
side. Inspect as described in Chapter 9.
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2 Excessive wear of brake shoe or pad material or drum/disc on one
side. Inspect and correct as necessary.

3 Loose or disconnected front suspension components. Inspect and
tighten all bolts to the specified torque (see Chapter 10).

4 Defective drum brake or caliper assembly. Remove the drum or cali-
per and inspect for a stuck piston or other damage (see Chapter 9).

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

Note: Occasional squealis normal. Severe conditions such as snow, rain,
salt, mud, extreme cold or extreme heat may make the condition worse.
An occasional squeal does not necessarily indicate l0ss of braking effec-
liveness or a need for corrective action.

1 Disc brake pads worn out. The noise comes from the wear sensor
rubbing against the disc. Replace the pads with new ones immediately
(see Chapter 89).

2  Missing or damaged brake pad insulators (disc brakes). replace pad
insulators (see Chapter 9).

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

4 Incorrect linings. Replace with correct linings.

52 Excessive brake pedal travel

1 Partial brake system failure. Inspect the entire system (see Chap-
ter 9) and correct as required.

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

3 Rear brakes not adjusting properly (drum brakes). On models with
rear drum brakes (all except Mustang SVO). make a series of starts and
stops with the vehicle in Reverse. If this does not correct the situation, re-
move the drums and inspect the self-adjusters (see Chapter 9).

53 Brake pedal feels spongy when depressed

56 Brake pedal pulsates during brake application

1 Wheelbearings not adjusted properly or in need of replacement (see
Chapter 1),

2  Caliper not sliding properly due to improper installation or obstruc-
tions. Remove and inspect (see Chapter 9).

3 Rotor or drum defective. Remove the rotor or drum (see Chapter 9)
andcheck for excessive lateral runout, out-of-round and parallelism. Have
the drum or rotor resurfaced or replace it with a new one.

Suspension and steering systems

57 Vehicle pulls to one side

1 Tire pressures uneven (see Chapter 1).
2 Defective tire (see Chapter 1).
3 Excessive wear in suspension or steering companents (see Chap-
ter 10).

4 Front end out of alignment.

5  Frontbrakes dragging. Inspect the brakes as described in Chapter 9.

58 Shimmy, shake or vibration

1 Tire orwheel out-of-balance or out-of-round. Have professionally bal-
anced.

2 Loose, worn or out-of-adjustment wheel bearings (see Chapters 1
and 8).

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

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

1 Airin the hydraulic lines. Bleed the brake system (see 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 (see Chapter 9).

54 Excessive effort required to stop vehicle

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

2 Excessively worn linings or pads. Inspect and replace if necessary
(see Chapters 1 and 9).

3 One or more caliper pistons or wheel cylinders seized or sticking. In-
spect and rebuild as required (see Chapter 9).

4  Brake linings or pads contaminated with oil or grease. Inspect and re-
place as required (see Chapters 1 and 9).

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

55 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 discon-
nected brake lines, Inspect the entire system and correct as necessary.
2 Worn master cylinder fluid seals (the problem can occur even when
the master cylinder is full of fluid) (see Chapter 9).

1 Defective shock absorbers. Replace as a set (see Chapter 10).
2 Broken or weak springs and/or suspension components. Inspect as
described in Chapter 10.

60 Excessively stiff steering

Lack of fluid in power steering reservoir (see Chapter 1).
Incorrect tire pressures (see Chapter 1).

Lack of lubrication at steering joints (see Chapter 1).
Front end out of alignment.

See Section 62.
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61 Excessive play in steering

1 Loose front wheel bearings (see Chapter 1).

2  Excessive wear in suspension or steering components (see Chap-
ter 10). )

3 Steering gearbox out of adjustment (see Chapter 10).

62 Lack of power assistance

1 Steering pump drivebelt faulty or not adjusted properly (see Chap-
ter 1).
2 Fluid level low (see Chapter 1).

R,



0-28 Troubleshooting
3 Hoses or lines restricted. Inspect and replace parts as necessary. 3 Frontendalignmentincorrect (excessive toe-in). Have professionally
4 Airin power steering system. Bleed the system (see Chapter 10). aligned.
4  Suspension arm bent or twisted (see Chapter 10).
63 Excessive tire wear (not specific to one area)
65 Excessive tire wear on inside edge
1 Incorrect tire pressures (see Chapter 1).
2 Tires out-of-balance. Have professionally balanced. 1 Inflation pressures incorrect (see Chapter 1).
3 Wheels damaged. Inspect and replace as necessary. 2 Frontend alignmentincorrect (toe-out). Have professionally aligned.
4  Suspension or steering components excessively worn (see Chap- 3 Loose or damaged steering components (see Chapter 10).
er 10).
66 Tire tread worn in one place
64 Excessive tire wear on outside edge
1 Tires out-of-balance.
1 Inflation pressures incorrect (see Chapter 1). 2 Damaged or buckled wheel. Inspect and replace if necessary.
2 Excessive speed in turns. 3  Defective tire (see Chapter 1).
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Engine oil viscosity chart

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

PREFERRED
CcoLD HOT
BELOW ABOVE
0°F (-18°C) 100°F (38°C)

+ Specifications

Recommended lubricants and fluids
Engine oil
TVPB 2 cvvamsi i aliis i o SR EET R R G W I 5
VISCOSIY .« .ot s
Power steening fllidtype.....covuvian sy svmainmsineme s
Brake fluidtype . ... .. s
Chiteh fiiadYPe o prmims e s s aomms
Automatic transmission fluid type
C5 transmission
Through 1982 .. ... . i
TOBIOR a5 5905 eSS = i el S e T e
C3, C4, AOD and A4LD transmissions
Through- 1987 wuaiissames Sie SusiuiEemimisassinse o
TOBB ON ..ottt e e
Manual transmission lubricant type
TROEDE v i v et i s S S RS D e NS
AlFOtRAIE i w st A S R S S SRR
COOIATIEIVIIO L iw o rouiinn e s e i b LTSS, SRS, Popemm e 5
Front wheel bearing grease .. ... .ouuue i seeiss b vslisais
CHABSIEOTRRRE v, ovemmemin s i s s a2
Differential Wbreant® .. cved v o e i Famiu il il e

AP| grade SG

See accompanying chart

Motorcraft Type F automatic transmission fluid
DOT 3 heavy duty brake fluid

DOT 3 heavy duty brake fluid

DEXRON |l automatic trarismission fluid
Motorcraft Type H automatic transmission fluid

DEXRON |l automatic transmission fluid
MERCON automatic transmission fluid

MERCON automatic transmission fluid

B8OW gear oil (Ford spec. no. M2C83C/part no. DBDZ-19C547-A)
Ethylene glycol-based antifreeze and water

NLGI No. 2 grease (part No. C1AZ-19590-BA)

Motorcraft multi-purpose grease (part No. C1AZ-19590-B)
Hypoid lubricant (part No. DBDZ-19C547-A)

* For Trak-Lok axles add 4 oz. of friction modifier (part C8AZ-19B546-A) when the lubricant is changed.

Capacities
Engine oil*
All except four-cylinder turbo
Without filterchange ........ ... ... . ...
With fiterehange «amsis sion s R e aRiEE . wae
Four-cylinder Turbo
Without fitterchange «ux :awns ansme i s
With Tier ShaNGe e wommins savmn s s i s s
Cooling system™*
1979
Four-eylinder-S#6 iy bt s a o3 Sy b
Four-cylindernonturbo A/C . . ... .o
Four-eylinderurbo G o ¢ vsnm s i wind - i
2BLVBMIT SIG! | iov e wriesis ionwsmsis e s sierete s s s sess s
2. 8L VB {all others) «:: e imaueii o o i s
B 0L NEBISIE s o simmisinon s mmnise @ piene i S 47E0aie Ha T epiaty
BiOL VB NG <o siiiiin CRisnins A s R s

4 gts
5qts

4.5qts
5.5qts
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1980
Four-cylinder non-turbo S/IC .. _......... .. ... .. ...... 8.6
Four-cylinder non-turbo A/C .. ... ..., 9.0
Four-cylinderturbo (all) . ... ... .. .. ... ... 9.2
3Bl cnepna nwanass SRS AR SRS PR U A 8.1
42LV8S/IC . ... ... . ..... Y S W AR S 13.4
G2LNEAIC s vmmna menam SwEys Few O L R N S 135
1981 and 1982
Four-cylinder non-turbo S/IC . ...t 8.6
Four-cylinder non-turbo A/C ... . ... ... ..., 9.0
FOlrEYINderdonhio = ssws i s iyE T SEE Same 94
Bl e 8.4
AZENBEIG - cvovss dn i s ST VR S e e e 14.7
42LVBAIC . e 15.0
A NEB G o e O N ST o e vy crere 13.1
SOLVBAIC . 134
1983 and 1984
Four-cylinder non-twrbo S/C . . v e vhaci s i s 8.6
Four-cylindernon-turbo A/C .. ... ... ... .. .. ... ... ... 9.0
FOURCYIHRHBIUIDE o i @ oo s s e rasei 10.5
BBL VB S i fiiaiv s Ve it e e ne pere i e e i 10.7
FBLNG A . o iy wibieiamos e i g o b i S 10.8
DL N B B s i s W0 hiaisn o rime i o rime s npa e 131
BOLNBINIE, .. sirvmsmironiemaime e simes sasies emimm srsim 13.4
1985
Four-cylindernon-turbo SIC .. ... ......... i, 8.7
Four-cylindernon-turbo A/C . ... ... ... .. .. ... ... .. 9.4
FOURCYINDBIIUIDO: oo conwus wsimes samemias mi me v 10.2
BB N e Bt fevrimon s o1 wmia et it o i s e S 1.1
5.0LVB HO (carbureted) ... v iiam aiinesnevisis conie 13.5
S0LVBHO(CFI) ... . i, 13.4
1986 and 1987 )
Four-cylinder non-turbo M/T, S/IC ... ... ... ...... 9.4
Four-cylinder non-turbo M/T, A/C ... . .oin i 9.2
Four-cylinder non-turbo A/T .. .. ... 9.4
Four-eylinder Wrbo SIC & i i cvmais comsnsviiin 9.8
Four-cylinderturbo A/C ... ... ... ..o 9.6
RABLVEL ooy ismms Rt s, SRAR TE RN 10.9
SOL VB e 133
1988
Four-cylinder .. ... . 9.9
DO MEB o cimeinas -, b eEs Fem I e A 141
1989 on
Four-eylinder MiT: SIC . «xivues vawin s s 0 s sl sy s 10.0
Four-cylinder MT AIC ... . . e, 9.7
FOURCYINGEEALT cwwims sai o sniiion S i @3 S5t 10.0
BOLVE 141

" Use dipstick to determine exact fill level.

** Capacity may vary +/- 15% due to equipment variations. Most service refills take only 80% of listed capacity because some coolant remains in the
engine. All capacities expressed in quarts. S/C indicates standard cooling (no air conditioning). A/C indicates air conditioning. M/T indicates manual
fransmission. A/T indicates automatic transmission.

Drivebelt tension (with special tool)

1979 and 1980
1/4-inch V-belt

Newbelt. . ... .. 50-80
WISEdDBIE: ;. pmms cmries SR e R S TR e s 40-60
All other V-belts (including cogged)
NewrbBl . o st o RS T £ r i ve o 120-160
Usedbelt ... . . . 75-120
V-ribbed belt
Newbelt .. ... 140-170
T o o T || e 110-130
1981
1/4-inch V-belt
NEWIBBH i s sramssiemsin wosmmn Pty (2L s e T 50-80

Usedbelt ... ... i 40-60
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Drivebelt tension (with special tool) - continued

All other V-belts

NEWDBHE .o isiamn i mitonnran 5 50 demire s v ST S Emns i
Usedbol: .. uoeun isiaim vasii s el Siasan sutis: o3

4K V-ribbed belt

Nowhall o . q s Feeis S e s TR
LIEBE Bt civesiaremire vamicianm woitinit s o BieTmis S Eva e e 55

5K V-ribbed belt
Fixed

TR o | S B PS y  pog y y
LISaaBEIE e vsmmmms wommmm: heties S saEive Sy

With tensioner

NEW Bt . s sonenime cemres saimes mses
Usedbelt ... ... ... . . iiieinins

6K V-ribbed belt
Fixed

New belt - iissmmemeise cessen svass
Usedbelt ... ... . ... e
With tensioner (new orused belt) ... ... .. ..

1982"
1/4-inch V-belt

Newbelt .. ... ... .. .. . i
Used belti. o nussn svrses sovsas suamamamaEdy

Air pump V-belt

New Balto o owwrin coawis o ims S s
Usedbelt ... ... ... ... i

All other V-belts

INEW DO oo i s drvasime = s dmiee oiEdsee s e
Usadball s s sy S s o Cares e

5K V-ribbed belt

6K V-ribbed belt
Fixed

NMawBelt: .. o oo s seiehis ousa STl
LIsatVBelt ooomimsimnm s iigasns sk s

With tensioner

NEW BBlt s simmmss s smmns warenme weminis
Usedbelt ... ..... ..o .

1983 through 1987
1/4-inch V-belt

NBW BBIC : sisimniins voris 5os a0 saten 5l s M idale £ aBimas ©
Usedbelt .. ... .. .. i

3/8-inch V-belt

Newbelt ... ... ... .
Usedbelt s.anx camaa isines pesvss Dieseie

5K V-ribbed belt

NEW B voq a0 meanmin saaEs PR AR o
Usedbelt ... ... ... . i

6K V-ribbed belt

Newbelt .. ... . ... .
Used ball zwes aomewsaen b s ssmmn o
TIBBBNAANY cn cvssens smmrsn s smpEerme ssmnae o

Radiator cap pressure (psi)

1979 through 1984
All except four-cylinder without air conditioning

Standard s e neraEs SRR v
Lower limit (must hold pressure) .............
Upper limit (must relieve pressure) . ... ......

Four-cylinder without air conditioning

Standarg oo oo s ERI R e SHIREY $30
Lower limit (must hold pressure) .. ........ ...
Upper limit (must relieve pressure) .......... .

1985 on

Standard ..o s GRreEn SEEET TR s

Lower limit (must hold pressure} ... ....... ... ... ...,

Upper limit {must relieve pressure) .............

120-160
90-120

90-120
90-110

110-140
110-130

75-140
75-130

140170
140-160
85-140

50-80
40-60

90-130
90-120

120-160
90-120

130-170
120-150

140-180
130-160

85-140
80-140

50-90
40-60

90-130
80-100

120-160
110-130

150-180
140-160
Refer to the wear indicator (see Section 14}

16
13
19

13
"
17

16
13
18
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Brakes

Disc brake pad thickness (minimum) ......... ..
Drum brake shoe lining thickness (minimum)

Ignition system
Spark plug type and
Idle speed . ., . ...

Valve clearances (2.8L V6 engine only) — engine cold

Intake
Exhaust

Torque specifications
Wheel lug nuts
Front hub adjusting nut

Step 1

Step 3
Spark plugs
Four cylinder
BEME: comwas i i R S R N, L
In-line six-cylinder
3.8L Ve
V8 engines
1979 through 1987
1988-on
Oil pan drain plug
2.3L four-cylinder
2.8LVE
in-line six-cylinder
FBINME O Ao BT SIER T et o e e e bt sere
Engine block coolant drain plug(s)
2.3L four-cylinder .
ZBLVE., e v i
in-line six-cylinder
All others

Cc3

1 Introduction

This Chapter is designed to help the home mechanic maintain the Ford
Mustang/Mercury Capri with the goals of maximum performance, econo-
my, safety and reliability in mind.

Included is a master maintenance schedule (page 1-6), followed by
procedures dealing specifically with each item on the schedule. Visual
checks, adjustments, component replacement and other helpful items are
included. Refer to the accompanying illustrations of the engine compart-
ment and the underside of the vehicle for the locations of various
components.

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

1/8in.
116.1n,

Refer to the Vehicle Emission Control Information label
Refer to the Vehicle Emission Control Information label

0.0161n
0.0181n

Ft-Ibs (unless otherwise noted)
8010 105

171025
Back off 1/2 turn
10to 15in-lbs

5-10

10-15
10-15

5-1

10-16

5-10

15-25
21-38
15-25
15-25

23-38
14-18
not specified

5-8

1217
12-16
12-16

8-10
6-10

As you service the vehicle, you will discover that many of the proce-
dures can — and should — be grouped together because of the nature of
the particular procedure you're performing or because of the close proxim-
ity of two otherwise unrelated components to one another.

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

Thefirststepinthis maintenance program s to prepare yourself before
the actual work begins. Read through all the procedures you're planning
todo, 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 experienced do-it-yourselfer.




Ford Mustang and Mercury Capri
Maintenance schedule

The following maintenance intervals are based on the as-
sumption that the vehicle owner will be doing the maintenance or
service work, as opposed to having a dealer service department
do the work. Although the time/mileage intervals are loosely
based on factory recommendations, most have been shortened
toensure, forexample, that suchitems as lubricants and fluids are
checked/changed at intervals that promote maximum engine/
driveline service life. Also, subject to the preference of the individ-
ual owner interested in keeping his or her vehicle in peak

condition at all times, and with the vehicle's ultimate resale in
mind, many of the maintenance procedures may be performed
more often than recommended in the following schedule. We en-
courage such owner initiative.

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

Every 250 miles or weekly, whichever
comes first

Check the engine oil level (Section 3)

Check the engine coolant level (Section 3)

Check the brake fluid level (Section 3)

Check the windshield washer fluid level (Section 3)
Check the tires and tire pressures (Section 8)
Perform owner safety checks (Section 35)

Every 3,000 miles or 3 months, whichever
comes first

All items listed above, plus . . .
Check the power steering fluid level (Section 4)
Check the automatic transmission fluid level (Section 6)
Change the engine oil and oil filter (Section 10)
Check/adjust the clutch pedal freeplay and lubricate the
linkage (Section 27)

Every 6,000 miles or 6 months, whichever
comes first

All the items listed above, plus . . .
Inspect/replace the underhood hoses (Section 13)
Check/adjust the drivebelts (Section 14)
Check/service the battery (Section 15)
Check/regap the spark plugs (Section 30)

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

All items listed above, plus . . .

Check/replenish the manual transmission
lubricant (Section 5)

Check the rear axle (differential) lubricant
level (Section 7)

Rotate the tires (Section 9)

Lubricate the parking brake cable (Section 11)

Replace the air filter (Section 16)

Check/replace the crankcase vent filter (Section 17)

Check/replace the PCV valve (Section 18)

Check the fuel system (Section 19)

Replace the fuel filter (Section 20)

Inspect the cooling system (Section 21)

Inspect the exhaust system (Section 23)

Inspect the steering and suspension
components (Section 24)

Inspect the brakes (Section 25)

Lubricate the automatic transmission control
linkage (Section 26)

Check the front wheel bearings (Section 28)

Adjust valve clearances (2.8L V6 engine
only) (Section 29)

Replace the spark plugs (Section 30)

Inspect/replace the windshield wiper
blades (Section 34)

Check the exhaust heat control valve (3.8L V6 and
V8) (Chapter 4)

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

All items listed above plus . . .

Change the automatic transmission fluid and
filter (Section 12)*

Adjust automatic transmission bands (Chapter 7)*

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

Check/replace the spark plug wires, distributor cap and
rotor (Section 31)

Check the choke and lubricate the linkage (Section 32)

Check the idle speed (carbureted models) (Section 33)

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

Change the rear axle (differential) lubricant (Section 7)

Lubricate the chassis components (Section 11)

Replace the EGR vacuum solenoid filter (3.8L V6
engine only) (Chapter 6)

* If operated under one or more of the following condi-
tions, change the automatic transmission fluid and adjust
the bands every 12,000 miles:

In heavy city traffic where the outside temperature
regularly reaches 90-degrees F or higher

In hilly or mountainous terrain

Frequent trailer pulling
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PCV VALVE
REPLACE AT
RECOMMENDED
INTERVAL

BELT TENSION
GAUGE - T63L-B620-A
CHECK BELT TENSION
AT RECOMMENDED
INTERVALS.

POWER STEERING

PUMP DIPSTICK

FLUID SHOULD BE

BETWEEN FULL COLD AND
FULL HOT MARKS,

DEPENDING ON TEMPERATURE.

RADIATOR COOLANT

LEVEL

REFER TO SECTION 50-27

FOR CHECKING PROCEDURE
AND SECTION 50-29 FOR
DRAIN AND FILL PROCEDURE.

COOLANT
RECOVERY
RESERVOIR

WINDSHIELD
WASHER RESERVOIR

BATTERY

AIR FILTER
REPLACE ELEMENT
AT RECOMMENDED

/ INTERVAL

ENGINE OIL
LEVEL DIPSTICK

AUTOMATIC TRANSMISSION

FLUID LEVEL DIPSTICK

CHECK WITH ENGINE

RUNNING AND TRANSMISSION
IN PARK. REFER TO

@:‘g»

SECTION 5017
BRAKE MASTER

ENGINE OIL
GXLINDER FILLER CAP
REFER TO

SECTION 12:01

COAT GASKET
WITH ENGINE OIL

e FRONT

FUEL FILTER —_—
EEEBECJE?VLED CRANKCASE DRAIN PLUG
INTERVAL VENTILATION CHANGE OIL
FILTER AT RECOMMENDED
REPLACE AT INTERVAL
RECOMMENDED
OIL FILTER INTERVAL,
REPLACE AT
RECOMMENDED
INTERVAL

Four-cylinder engine compartment service points (carbureted, non-turbo)
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PCV VALVE
REPLACE AT
RECOMMENDED
|

ENGINE OIL NIERVAL

FILLER CAP S
ENGINE OIL
LEVEL DIPSTICK
BRAKE MASTER CYLINDER
REFER TO SECTION 12-01 COAT GASKET
: WITH ENGINE OIL

OIL FILTER

> P FL-300
REPLACE AT
RECOMMENDED

towG ure o urm | INTERVAL

~H
OE]r

= iy

N

BELT TENSION T
> WINDSHIELD
GAUGE — T63L.8620-A Ac —r—r—=% (o wns?-lsn
4 RESERVOIR

CHECK BELT TENSION
AT RECOMMENDED
INTERVALS.

AlR FILTER ELEMENT

POWER STEERING
PUMP DIPSTICK
FLUID SHOULD BE

g::;s:ﬁ,fgtggu BETWEEN FULL COLD
INTERVALS AND FULL HOT MARKS,
DEPENDING ON
BATTERY TEMPERATURE.
RADIATOR COOLANT LEVEL RADIATOR COOLANT LEVEL
(WITH A/C) REFER TO SECTION (WITHOUT a:C)
50-27 FOR CHECKING REFER TO SECTION 50-27
ENGINE OIL PROCEDURE AND SECTION FOR CHECKXING PROCEDURE
DRAIN PLUG 50-29 FOR DRAIN AND AND SECTION 50-29 FOR
CHANGE OIL FILL PROCEDURE. DRAIN AND FILL PROCEDURE
AT RECOMMENDED
INTERVAL

Four-cylinder engine compartment service points (turbocharged; fuel injected non-turbo models similar)
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RADIATOR

OIL LEVEL
DIPSTICK
AIR FILTER

CHANGE ELEMENT AT
RECOMMENDED INTERVAL

DRIVE BELT
TENSION
CRANKCASE
VENTILATION
PVC VALVE FUEL FILTER
CHANGE AT
RECOMMENDED
INTERVAL
POWER STEERING WINDSHIELD
PUMP DIPSTICK "WASHER AND
FLUID SHOULD BE COOLANT
BETWEEN F}?CI)-"‘F-ISEPLD i< EXPANSION
AND FULL ENDING ~RESERVOIA
ON TEMPERATURE HECERVOIR | _Ol E— SATTERY
B U

1\
CHANGE AT
RECOMMENDED
INTERVAL
-,

CRANKCASE VENTILATION
FILTER IN AIR CLEANER -
CHANGE AT RECOMMENDED
INTERVAL

COAT GASKET
WITH ENGINE OIL

Y ENGINE OIL
DRAIN PLUG
3.3 (200 CIOT
TWO DRAIN PLUGS

1250 CID}

MOTORCRAFT
OIL FILTER CHANGE OIL AT

CHANGE AT RECOMMENDED INTERVAL
RECOMMENDED INTERVAL

In-line six-cylinder (3.3L) engine compartment service points
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FRONT
/

ENGINE OIL
DRAIN PLUG

RADIATOR

—

POWER STEERING

CAP

BELT TENSION GAUGE

CHECK AT RECOMMENDED

POWER STEERING WINDSHIELD

NTER
PUMP DIPSTICK WASHER AND INTERVAL
FLUID SHOULD BE COOLANT

BETWEEN ADD
AND FULL MARKS

EXPANSION

ENGINE OIL

' DIPSTICK

EUEL FILTER CHANGE AT
RECOMMENDED INTERVAL

OIL FILLER
CAP

CRANKCASE
VENTILATION
PCV VALVE

AIR CLEANER CHANGE

ELEMENT AT RECOMMENDED
INTERVAL

OIL FILTER

COAT GASKET WITH
ENGINE QIL
CHANGE AT
RECOMMENDED

CRANKCASE INTERVAL

VENTILATION FILTER

REPLACE AT
RECOMMENDED INTERVAL

AUTOMATIC
TRANSMISSION DIPSTICK

(CHECK WITH ENGINE RUNNING,
TRANSMISSION IN “PARK")

2.8L V6 engine compartment service points
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POWER STEERING

PUMP DIPSTICK

THE FLUID MUST BE

IN THE FULL HOT OR

FULL COLD RANGE

DEPENDING ON THE FLUID TEMPERATURE

RADIATOR COOLANT LEVEL
REFER TO SECTION 27-01

BELT TENSION
GAUGE T63L-8620-A
CHECK BELT TENSION
COOLANT AT RECOMMENDED
RECOVERY INTERVAL

RESERVOIR
BATTERY

v-8
PCV VALVE
WINDSHIELD { REPLACE AT

WASHER 3 RECOMMENDED
RESERVOIR INTERVAL.

V-6
PCV VALVE

AIR FILTER

REPLACE ELEMENT
AT RECOMMENDED
INTERVAL.

OIL FILTER

COAT GASKET WITH
ENGINE OIL REPLACE
AT RECOMMENDED
INTERVAL

BRAKE MASTER
CYLINDER

REFER TO BODY,
CHASSIS, ELECTRICAL
MANUAL SECTION 12-01

AUTOMATIC TRANSMISSION
FLUID. LEVEL DIPSTICK
CHECK WITH ENGINE
RUNNING AND TRANSMISSION
IN PARK. REFER TO SECTION 17-01

5.8L
CRANKCASE
VENTILATION
FILTER
REPLACE AT
RECOMMENDED
INTERVAL.

DRAIN PLUGS

ENGINE OIL DRAIN PLUGS
CHANGE OIL AT RECOMMENDED
INTERVAL ALL V-8 EQUIPPED

VEHICLES HAVE A DOUBLE PLUG EE\‘,‘E":E.,.";;Tm gi:knxcm
OIL PAN WITH PLUGS MOUNTED MAINTAIN GiL VENTILATION
FRONT AND REAR (LEFT SIDE) iN SAFE RANGE — FILTER
V-6 ENGINE HAS ONLY ONE PLUG g‘E:’YOND&[:d%I'L REPLACE AT
18 RECOMMENDED
MAX @ ESIE-C750-AA INTERVAL.

3.8L V6 and carbureted V8 engine compartment service points
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POWER STEERING
PUMP DIPSTICK

FLUID SHOULD BE
BETWEEN FULL COLD
AND FULL HOT MARKS,
DEPENDING ON
TEMPERATURE

BELT TENSION
GAUGE T63LB620-A
CHECK BELT TENSION
AT RECOMMENDED

RADIATOR COOLANT LEVER
REFER TO PRE-DELIVERY MANUAL

SECTION 50-27 FOR CHECKING INTERVAL
PROCEDURE AND SECTION 50-29
FOR DRAIN AND FILL PROCEDURE.
COOLANT ENGINE OIL
RECOVERY FILLER CAP
RESERVOIR
\ BATTERY AIR FILTER
\ REPLACE ELEMENT
(@ / 1 —0‘ AT RECOMMENDED
J INTERVAL

WINDSHIELD
WASHER
RESERVOIR N\ S
(=]

OIL FILTER

COAT GASKET WITH
ENGINE OIL.

AUTOMATIC TRANSMISSION
FLUID LEVEL DIPSTICK
CHECK WITH ENGINE
RUNNING AND TRANSMISSION
IN PARK. REFER TO PRE-
DELIVERY MANUAL. SECTION

BRAKE MASTER 50-17
CYLINDER
REFER TO BODY, CHASSIS, AND
ELECTRICAL MANUAL,
SECTION 12-01. ENGINE OIL
LEVEL DIPSTICK
MAINTAIN OIL

' SAFE RANGE  bo nor Ao oiL
~~ BEYOND "MAX"

MAX @ ESIE-€750-AA

DRAIN PLUGS

ENGINE OIL DRAIN PLUGS
CHANGE OIL AT RECOMMENDED
INTERVAL

Fuel injected V8 engine compartment service points
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2 Tune-up general information

The term tune-upis used in this manual to represent a combination of
individual operations rather than one specific procedure.

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

More likely than not, however, there will be times when the engine is
running poorly due to a lack of reqular maintenance. This is even more
likely if a used vehicle, which has not received regular and frequent main-
tenance checks, is purchased. In such cases, an engine tune-up will be
needed outside of the regular maintenance intervals.

The first step in any tune-up or diagnostic procedure to help correct a
poor running engine is a cylinder compression check. A compression
check (see Chapter 2) will help determine the condition of internal engine
components and should be used as a guide for tune-up and repair proce-
dures. If, for instance, a compression check indicates serious internal en-
gine wear, a conventional tune-up will not improve the performance of the
engine and would be a waste of time and money. Because of its impor-
tance, 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 as gen-
erally poor running engine back into a proper state of tune.

Minor tune-up

Clean, inspect and test the battery (see Section 15)
Check all engine related fluids (see Section 3).
Check and adjust the drivebelts (see Section 14)
Replace the spark plugs (see Section 30)

Inspect the distributor cap and rotor (see Section 31)
Inspect the spark plug and coil wires (see Section 31)
Check and adjust the idle speed (see Section 33)
Check the PCV valve (see Section 18)

Check the air filter (see Section 16)

Check the cooling system (see Section 21)

Check all underhood hoses (see Section 13)

Major tune-up
All items listed under minor tune-up, plus . . .
Check the EGR system (see Chapter 6)
Check the ignition system (see Chapter 5)
Check the charging system (see Chapter 5)
Check the fuel system (see Chapter 4)
Replace the distributor cap and rotor (see Section 31)
Replace the spark plug wires (see Section 31)

3  Fluid level checks

Refer to illustrations 3.4. 3.9. 3.16a, 3.16b, 3.17, 3.23a and 3.23b.

Note: The following are fluid level checks to be done on a 250 mile or
weekly basis. Additional fluid level checks can be found in specific mainte-
nance procedures which follow. Regardless of intervals, he alert to fluid
leaks under the vehicle which would indicate a fault to be corrected imme-
diately.

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

Engine oil

2 Engine oil is checked with a dipstick, which is located on the side of
the engine (refer to the underhood illustrations at the front of this Chapter
for dipstick locations). The dipstick extends through a metal tube down
into the oil pan.

3 Theengineoil should be checked before the vehicle has beendriven,
or about 15 minutes after the engine has been shut off. If the oil is checked
immediately after driving the vehicle, some of the oil will remain in the up-
per part of the engine. resulting in an inaccurate reading on the dipstick.
4  Pull the dipstick out of the tube and wipe all of the oil away from the
end with a clean rag or paper towel. Insert the clean dipstick all the way
back into the tube and pull it out again. Note the oil at the end of the dip-
stick. At its highest point, the oil should be above the ADD mark, in the
SAFE range (see illustration).

DO NOT

MAINTAIN OIL IN ADD OIL

“SAFE" RANGE BEYOND
“FULL"

[CADD | QUART —»

3.4 The engine oil level should be in the SAFE range - if it's
below the ADD line, add enough oil to bring the level into the
SAFE range (DO NOT add more oil if the level is at the FULL line)

5 It takes one quart of oil to raise the level from the ADD mark to the
FULL or MAX mark on the dipstick. Do not allow the level to drop below the
ADD mark or oil starvation may cause engine damage. Conversely, over-
filling the engine (adding oil above the FULL or MAX mark) may cause oil
fouled spark plugs, oil leaks or oil seal failures.

6 To add oil, remove the filler cap located on the valve cover (see the
illustrations at the front of this Chapter). After adding oil, wait a few minutes
to allow the level to stabilize, then pull the dipstick out and check the level
again. Add more ail if required. Install the filler cap and tighten it by hand
only.

7  Checkingthe oil levelis animportant preventive maintenance step. A
consistently low oil level indicates oil leakage through damaged seals, de-
fective gaskets or past worn rings or valve guides. The condition of the oil
should also be noted. If the oil looks milky in color or has water droplets in
it, the cylinder head gasket(s) may be blown orthe head(s) or block may be
cracked. The engine should be repaired immediately. Whenever you
checkthe oil level, slide your thumb and index finger up the dipstick before
wiping off the oil. If you see small dirt or metal particles clinging to the dip-
stick, the oil should be changed (see Section 10).

Engine coolant

Warning: Do not allow antifreeze to come in contact with your skin or
painted surfaces of the vehicle. Flush contaminated areas immediately
with plenty of water. Do not store new coolant or leave old coolant lying
around where it's accessible to children or pets — they are attracted by its
sweet taste. Ingestion of even a smallamount of coolant can be fatal! Wipe
up garage floor and drip pan coolant spills. Keep antifreeze containers
covered and repair leaks in your cooling system immediately.

8  Allvehicles covered by this manual are equipped with a pressurized
coolant recovery system. A white plastic coolant reservoir located at the
frontof the engine compartment is connected by a hose to the radiator filler
neck. If the engine overheats, coolant escapes through a valve in the ra-
diator cap and travels through the hose into the reservoir. As the engine
cools, the coolant is automatically drawn back into the cooling system to
maintain the correct level.

9 Thecoolantlevelinthe reservoir should be checked regularly. Warn-
ing: Do not remove the radiator cap to check the coolant level when the




1-14

Chapter 1 Tune-up and routine maintenance

COVER RETAINER

TYPICAL COOLANT
RECOVERY RESERVOIR

HOT
LEVEL

CcoLD
LEVEL

MASTER CYLINDER Y

3.9 Coolant reservoir marks

3.16a Prying loose the retainer on the
master cylinder cover (early models)

3.16b Checking the brake fluid level
(early models)

engine is warm! The level in the reservoir varies with the temperature of
the engine. When the engine is cold, the coolant level should be at or
slightly above the COLD FULL mark on the reservoir. Once the engine has
warmed up, the level should be at or near the FULL HOT mark (see illus-
tration). /f itisn’t, allow the engine to cool, then remove the cap from the
reservoirand add a 50/50 mixture of ethylene glycol-based antifreeze and
water.

10 Drive the vehicle and recheck the coolant level. Don't use rust inhibi-
tors or additives. If only a small amount of coolant is required to bring the
systemup tothe proper level, water can be used. However, repeated addi-
tions of water will dilute the antifreeze and water solution. In order to main-
tainthe 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.

11 Ifthe coolant level drops consistently, there may be a leak in the sys-
tem. Inspect the radiator, hoses, filler cap, drain plugs and water pump
(see Section 21). 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 completely, then wrap a thick cloth around the cap and turn itto the
first stop. If coolant or steam escapes, let the engine cool down longer,
then remove the cap.

13 Checkthe condition of the coolantas well. It should be relatively clear.,
Itit's brown or rust colored, the system should be drained, flushed and re-
filled. Even if the coolant appears to be normal, the corrosion inhibitors
wear out, so it must be replaced at the specified intervals.

Brake and clutch fluid

Warning: Brake fluid can harm your eyes and damage painted surfaces,
so use extreme caution when handling or pouring it. Do not use brake fluid
that has been standing open or is more than one year old. Brake fluid ab-
sorbs moisture from the air, which can cause a dangerous loss of brake
effectiveness. Use only the specified type of brake fluid. Mixing different
types (such as DOT 3 or 4 and DOT 5) can cause brake failure.

14 The brake master cylinder is mounted at the left (driver's side) rear
corner of the engine compartment. The clutch fluid reservoir (used on
some later models with manual transmissions) is mounted adjacent to it.
15 To check the clutch fluid level, observe the level through the translu-
centreservoir. The level should be at or near the step molded into the res-
ervoir. Ifthe level is low, remove the reservoir cap to add the specified fluid.
16 On 1979 through 1986 models, the brake fluid level is checked by re-
moving the master cylinder cover. Clean the area around the master cylin-
dersodirtdoesn’tfallinto the brake fluid. Pry back the cover retainer with a
screwdriver (see illustration), lift off the cover (see illustration) and

checkthe levelin both reservoir compartments. It should be 1/4 inch below
the top edge of the reservoir. Top up the level, if necessary, with the recom-
mended brake fluid, but do not overfill.

17 On 1987 and later models. the brake fluid level is checked by looking
through the translucent plastic reservoir mounted on the master cylinder.
The fluid level should be between the MAX and MIN lines on the reservoir
(see illustration). If the fluid level is low, wipe the top of the reservoir and
the cap with a clean rag to prevent contamination of the system as the cap
is unscrewed. Top up the level with the recommended brake fluid, but do
not overfill.

18 While the reservoir cap is off, check the clutch or brake fluid for con-
tamination. If rust deposits, dirt particles or water droplets are present, the
system should be drained and refilled by a dealer service department or
repair shop.

19 After filling the reservoir to the proper level, make sure the cap is
seated to prevent fluid leakage and/or contamination. On 1979 through
1986 models, make sure the rubber diaphragm inside the brake fluid res-
ervoir cover is seated properly.

20 Thefluid levelinthe brake master cylinder will drop slightly as the disc
brake pads wear. A very low level may indicate worn brake pads. Check for
wear (see Section 25).

21 Ifthe brake fluid level drops consistently, check the entire system for
leaks immediately. Examine brake lines, hoses and connections, along
with the calipers, wheel cylinders and master cylinder (see Section 25).

BRAKE MASTER
CYLINDER RESERVOIR

3.17 Brake fluid reservoir (later models)
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3.23a Typical windshield washer reservoirs (early models)

WINDSHIELD WASHER
RESERVOIR

BATTERY

\
FRONT OF
VEHICLE

22 Whenchecking the fluid level, if you discover one or both reservoirs to
be empty or nearly empty, the brake or clutch release system should be
checked for leaks (see Section 25) and bled (see Chapters 8 and 9).

Windshield washer fluid -

23 Fluid for the windshield washer system is stored in a plastic reservoir
in the engine compartment, On early models, the windshield washer res-
ervoiris combined with the coolant reservoir (there are separate compart-
ments for the two different fluids). On later models, the windshield washer
reservoiris mounted inside the fender, and its filler neck protrudes through
a hole in the fender into the engine compartment (see illustrations).
24 In milder climates, plain water can be used in the reservoir, but it
should be kept no mare than 2/3 full to allow for expansion if the water
freezes. In colder climates, use windshield washer system antifreeze,
available at any auto parts store. to lower the freezing point of the fluid,
This comes in concentrated of pre-mixed form. If you purchase concen-
trated antifreeze, mix the antifreeze with water in accordance with the
manufacturer's directions on the container. Caution: Do not use cooling
system antifreeze — it will damage the vehicle's paint.

4 Power steering fluid level check

Refer to illustration 4.5.

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

2 Thepower steering pump, located atthe left frontcorner of the engine
on all models, is equipped with a twist-off cap with an integral fluid level
dipstick.

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

4 Run the engine until it has reached normal operating temperature.
With the engine at idle, turn the steering wheel back-and-forth several
times to get any air out of the steering system. Shut the engine off, remove
the cap by turning it counterclockwise, wipe the dipstick clean and reinstall
the cap (make sure it is seated).

5 Removethe cap again and note the fluid level. It must be between the
two lines designating the FULL HOT range (see illustration) (be sure to
use the proper temperature range on the dipstick when checking the fluid
level — the FULL COLD lines on the reverse side of the dipstick are only
usable when the engine is cold),

4.5 Once the engine is properly warmed up and the wheel has
been turned back-and-forth a few times to rid the system of
bubbles, pull the dipstick out and wipe it off, reinsert it and verify
the power steering fluid level is in the FULL HOT range (be sure to
use the proper range; one side is for checking the fluid cold) - if it
isn't, add enough fluid to bring the level between the two lines

6 Ifnecessary, add small amounts of fluid until the level is correct. Cau-
tion: Do not overfill the pump. If too much fluid is added, remove the ex-
cess with a clean syringe or suction pump.

7  Check the power steering hoses and connections for leaks and wear
(see Section 13).

8 Checkthe condition and tension of the power steering pump drivebelt
(see Section 14).

5 Manual transmission lubricant level check and change

Refer to illustration 5.1

Note: The transmission lubricant level and quality should not deteriorate
under normal driving conditions. However, it's recommended that you
checkthe leveloccasionally. The most convenient time would be when the
vehicle is raised for another reason, such as an engine oil change.
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CHECK/FILL PLUG

5.1 The manual
transmission lubricant
check/fill plug is located on
the right side of the
transmission case (which is
the passenger’s side of the
vehicle) — a 3/8-inch drive
ratchet or breaker bar will fit
into the square hole to
unscrew the plug

DRAIN PLUG
(DO NOT REMOVE
TO CHECK
LUBRICANT
LEVELI)

FILL PLUG

7.2 Remove the fill plug

1 The transmission has a check/fill plug which must be removed to
checkthe lubricantlevel (seeillustration). Warning: The check/fill plug is
the upper one — DO NOT remove the drain plug by mistake! Also, some
early models have a reverse fork pivot bolt mounted on the side of the
transmission near the check/fill plug. DO NOT remove the pivot bolt! If the
vehicle is raised to gain access to the plug. be sure to support it safely on
Jackstands — DO NOT crawl! under a vehicle which is supported only by a
Jack!

2 Remove the plug from the transmission and use your little finger to
reachinside the housing and feel the lubricant level. It should be at or very
near the bottom of the plug hole.

3 Ifitisn't, add the recommended lubricant through the plug hole with a
syringe or squeeze bottle.

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

5 Manualtransmission lubricant does not normally need changing dur-
ingthe life of the vehicle, butif you wish to do so. place a drain pan beneath
the drain plug. Remove the check/fill plug, then remove the drain plug and
let the lubricant drain into a pan. Let it drain for 10 minutes or more, then
reinstall the drain plug and tighten it securely,

6 Fill the transmission to the bottom of the filler plug hole with recom:-
mended lubricant.

7 Installandtighten the check/fill plug securely and check for leaks after
the first few miles of driving.

6  Automatic transmission fluid level check

1 The automatic transmission fluid level should be carefully main-
tained. Low fluid level can lead to slipping or loss of drive. while overfilling
can cause foaming and loss of fluid. Either condition can cause transmis-
sion damage.

2  Since transmission fluid expands as it heats up, the fluid level should
only be checked when the transmission is warm (at normal operating tem-
perature). If the vehicle has just been driven over 20 miles (32 km), the
transmission can be considered warm. Caution: If the vehicle has just
beendriven for a long time at high speed or in city traffic. in hot weather, or
ifit has been pulling a trailer, an accurate fluid level reading cannot be ob-
tained. Allow the transmission to cool down for about 30 minutes. You ~an
also check the transmission fluid level when the transmission is cold. If the
vehicle has not been driven for over five hours and the fluid is about room
temperature (70 to 95-degrees F), the transmission is cold. However, the
fluid levelis normally checked with the transmission warm to ensure accu-
rate results.

3 Immediately after driving the vehicle, park it on a level surface, setthe
parking brake and start the engine. While the engine is idling, depress the
brake pedal and move the selector lever through all the gear ranges. be-
ginning and ending in Park.

4  Locate the automatic transmission dipstick tube in the engine com-

partment (see the illustrations at the front of this Chapter for dipstick loca-
tion).

5 Withthe engine stillidling, pull the dipstick away from the tube, wipe it
off with a clean rag, push it all the way back into the tube and withdraw it
again, then note the fluid level.

6 Ifthetransmissioniscold, the level should be in the room temperature
range on the dipstick (between the two circles); if it's warm. the fluid level
should be in the operating temperature range (between the two lines). If
the level is low, add the specified automatic transmission fluid through the
dipstick tube — use a clean funnel to prevent spills.

7 Add just enough of the recommended fluid to fill the transmission to
the proper level. It takes about one pint to raise the level from the lower line
to the upper line when the fluid is hot. so add the fluid a little at a time and
keep checking the level until it's correct.

8  The condition of the fluid should also be checked along with the level.
It the fluid is a dark reddish-brown color. or if it smells burned, it should be
changed (see Section 12). If you are in doubt about its condition, purchase
some new fluid and compare the two for color and smell.

7  Differential (rear axle) lubricant level check and change

Refer to illustrations 7.2. 7.9 and 7.12

1 Thedifferential has a fill plug which must be removed to check the lu-
bricant level. If the vehicle is raised to gain access to the plug. be sure to
supportitsafely on jackstands — DONOT crawl| under the vehicle whenit's
supported only by the jack!

2 Remove the fill plug from the differential (see illustration).

3 Use your little finger as a dipstick ta make sure the lubricant level is
even with the bottom of the plug hole. If not. use a syringe 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 re-
garding lubricant type, particularly on models equipped with a limited slip
differential.

4 Install the plug and tighten it securely.

5 Ifitis necessary to change the differential lubricant, remaove the fill
plug (see illustration 7.2), then drain the differential. Some differentials
can be drained by removing the drain plug, while on others it' s necessary
to remove the cover plate on the differential housing. As an alternative, a
hand suction pump can be used to remove the differential lubricant
through the fill plug hole. If there is no drain plug and a suction pump isn't
available, obtain a tube of silicone sealant to be used when reinstalling the
differential cover,

6 Raisethe vehicle and support it securely on jackstands. Move a drain
pan. rags, newspapers and the tools you will need under the vehicle.

7 Itegquipped with a drain plug. remove the plug and allow the differen-
tial lubricant to drain completely. After it has drained, install the plug and
tighten it securely.

B8 Itasuctionpumpis beingused, insertthe flexible hose. Work the hose
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7.9 With the differential cover retained
by two loosened bolts at the top,
carefully pry it loose and allow the
lubricant to drain

down to the bottom of the differential housing and pump the oil out.

9 Ifthedifferentialis being drained by removing the cover plate, remove
all of the bolts except the two near the top. Loosen the remaining two bolts
and use them to keep the cover loosely attached (see illustration). Allow
the lubricant to drain into the pan, then completely remove the cover.

10 Using a lint-free rag, clean the inside of the cover and the accessible
areas of the differential housing. As this is done, check for chipped gears
and metal particles in the lubricant, indicating thatthe differential should
be more thoroughly inspected and/or repaired.

11 Clean all old gasket material from the cover and differential housing.
12 Apply a bead of sealant to the housing mating surface. Run the bead
inside the housing bolt holes (see illustration).

13 Place the cover on the differential housing and install the bolts. Tight-
enthe bolts securely in acriss-cross pattern. Don't overtighten them or the
cover may be distorted and leaks may develop.

14 Onallmodels, use a hand pump, syringe, squeeze bottle or funnel to
fillthe differential housing with the specified lubricant until it's level with the
bottom of the plug hole.

15 Install the fill plug and tighten it securely.

7.12 Apply a bead of RTV sealant to the
differential housing just before installation

TYMLAL BEAD INSTALLATION PAATS MUST BE
ASSEMBLED WITHIN | 4 HOUR AFTER APPLICATION
OF SEALANT GASKET SURFACE OF HOUSING aND
CARRIEA MUST BE FREE OF OIL

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

8  Tire and tire pressure checks

Refer to iflustrations 8.2, 8.3, 8.4a, 8.4b and 8.8

1 Periodicinspection of the tires may save you the inconvenience of be-
ing stranded with a flat tire. It can also provide you with vital information
regarding possible problems in the steering and suspension systems be-
fore major damage occurs.

2 Tires are equipped with 1/2-inch wide bands that will appear when
tread depth reaches 1/16-inch, but they don't appear until the tires are
worn out. Tread wear can be monitored with a simple, inexpensive device
known as a tread depth indicator (see illustration).

3 Note any abnormal tire wear (see illustration). Tread pattern irregu-
larities such as cupping, flat spots and more wear on one side than the oth-
er are indications of front end alignment and/or balance problems. If any of
these conditions are noted, take the vehicle to atire shop or service station
to correct the problem.

4  Lookclosely for cuts, punctures and embedded nails or tacks. Some-
times a tire will hold air pressure for a short time or leak down very slowly

Condition

Probable cause

Corrective action

Condition

Probable cause

Corrective action

@ Underinflation ® Measure and
(both sides wear) adjus! pressure
® Incorrect wheel ® Repair or replace
camber (one axle and suspen-

side waar) sion parts.

® Hard cornering
® Lack of rotation

® Reduce speed
* Rotate tires.

Feathered edge

Tos wear

® incorrect tos

® Adjust toe-in

LR, fi

® Lack of rotation

- M and
adjust pressure
® Rotate fires.

® Incorrect camber
of caster

® Malfunctioning
suspension

@ Unbalanced wheel

® Out-of-round
brake drum

® Lack of rotation

® Repair or replace
axle and suspen-
sion parts.

® Repair or replace
suspension parts.

® Balance or
replace.

® Turn or replace.

® Rotate tires

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

corrective action necessary
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first to make sure it's snug (special inexpensive wrenches are
commonly available at auto parts stores)

after a nail has embedded itself in the tread. If a slow leak persists, check
the valve stem core to make sure it is tight (see illustration). Examine the
tread for an object that may have embedded itself in the tire or for a “plug”
that may have begun to leak (radial tire punctures are repaired with a plug
thatis installed in the puncture). If a puncture is suspected, it can be easily
verified by spraying a solution of soapy water onto the puncture (see illus-
tration). The soapy solution will bubble if there is a leak. Unless the punc-
ture is unusually large, a tire shop or service station can usually repair the
tire.

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

6 Correct air pressure adds miles to the lifespan of the tires, improves
mileage and enhances overall ride quality. Tire pressure cannot be accu-
rately estimated by looking at atire, especially ifit's a radial. A tire pressure
gauge is essential. Keep an accurate gauge in the glove compariment.
The pressure gauges attached to the nozzles of air hoses at gas stations
are often inaccurate.

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

8  Unscrewthe valve cap protruding from the wheel or hubcap and push
the gauge firmly onto the valve stem (see illustration). Note the reading
on the gauge and compare the figure to the recommended tire pressure
shown in your owner's manual or on the tire placard on the passenger’s
side door or door pillar. Be sure to reinstall the valve cap to keep dirt and

7,

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

8.4b If the valve core is tight, raise the corner of the vehicle with
the low tire and spray a soapy water solution onto the tread as the
tire is rotated — slow leaks will cause small bubbles to appear

moisture out of the valve stem mechanism. Check all four tires and, if nec-
essary, add enough air to bring them 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 placard attached to the door pillar).
Note that the pressure recommended for temporary (mini) spare tires is
higher than for the tires on the vehicle.

9  Tire rotation

Refer to illustration 9.2

1 The tires should be rotated at the specified intervals and whenever
uneven wear is noticed. Since the vehicle will be raised and the tires
checked anyway. chegk the brakes also (see Section 25).

2 Radial tires must be rotated in a specific pattern (see illustration),
FRONT

4 WHEEL 5 WHEEL
ROTATION ROTATION

BIAS-PLY TIRES

FRONT

-
N g

FRONT ﬂFRONT l
4 WHEEL w
ROTATION ROTATION

RADIAL TIRES

9.2 Tire rotation diagram
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10.2 These tools are required when changing the
engine oil and filter

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

2 Rubber gloves — When removing the drain plug and filter,

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

Breaker bar — Sometimes the oil drain plug is tight and a

long breaker bar is needed to loosen it

Socket - To be used with the breaker bar or a ratchet (must

be the correct size to fit the drain plug — six-point preferred)

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)

5]

£

o

3 Refertotheinformationin jacking and towing at the front of this manu-
alforthe proper procedure to follow when raising the vehicle and changing
atire. If the brakes must be checked, don't apply the parking brake as
stated.

4 The vehicle must be raised on a hoist or supported on jackstands to
get all four tires off the ground. Make sure the vehicle is safely supported!
5 Afterthe rotation procedure is finished, check and adjust the tire pres-
sures as necessary and be sure to check the lug nut tightness.

10 Engine oil and filter change

Refer to illustrations 10.2, 10.7, 10.12 and 10.16

1 Freguentoilchanges are the mostimportant preventive maintenance
procedures that can be done by the home mechanic. As engine oil ages, it
becomes diluted and contaminated, which leads to premature engine
wear.

2 Make sure that you have all the necessary tools before you begin this

-=— FRONT

w._

FOUR
CYLINDER
ENGINE

NOTE — ALL V-8 EQUIPPED
VEHICLES HAVE A DOUBLE PLUG
OIL PAN WITH PLUGS MOUNTED
FRONT AND REAR (LEFT SIDE)

V-6 ENGINE HAS ONLY ONE PLUG.

ENGINE OIL
LEVEL DIPSTICK

10.7 Engine oil pan drain plug locations

procedure (seeillustration). You should also have plenty of rags or news-
papers handy for mopping up oil spills.

3 Accesstothe oil drain plug and filter will be improved if the vehicle can
be lifted on a hoist, driven onto ramps or supported by jackstands. Warn-
ing: Do not work under a vehicle supported only by a bumper, hydraulic or
scissors-type jack — always use jackstands!

4 |fyou haven't changed the oil on this vehicle before, get under it and
locate the drain plug (both drain plugs on V8 engines) and the oil filter. The
exhaust components will be warm as you work, so note how they are
routed to avoid touching them when you are under the vehicle.

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

6 Raise the vehicle and support it on jackstands. Make sure it is safely
supported!

7  Being careful not to touch the hot exhaust components, position a
drain pan under the plug in the bottom of the engine (see illustration).
Clean the area around the plug (both plugs on V8 engines), then remove
the plug(s). It's a good idea to wear a rubber glove while unscrewing the
plug the final few turns to avoid being scalded by hot oil. It will also help to
hold the drain plug against the threads as you unscrew it, then pull it away
from the drain hole suddenly. This will place your arm out of the way of the
hot oil, as well as reducing the chances of dropping the drain plug into the
drain pan.

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

9 Afterallthe oil has drained, wipe off the drain plug(s) with a clean rag.
Any small metal particles clinging to the plug would immediately contami-
nate the new oil.
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10.12 Removing the oil filter

10 Reinstall the plug(s) and tighten securely, but don't strip the threads.
11 Move the drain pan into position under the oil filter.

12 Loosen the oil filter by turnimg it counterclockwise with a filter wrench
(see illustration). Any standard filter wrench will work.

13 Sometimes the oil filter is screwed on so tightly that it can't be loos-
ened. If itis, punch a metal bar or long screwdriver directly through it. as
close to the engine as possible, and use it as a T-bar to turn the filter. Be
prepared for oil to spurt out of the canister as it's punctured.

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

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

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

17 Remove all tools and materials from under the vehicle, being careful
not to spill the oil in the drain pan, then lower the vehicle.

18 Add new oil to the engine through the oil filler cap in the rocker arm
cover. Use a funnel to prevent oil from spilling onto the top of the engine.
Pourfour quarts of fresh oil into the engine. Wait a few minutes to allow the
oiltodraininto the pan, then check the level on the dipstick (see Section 3 if
necessary). If the oil level is in the SAFE range, install the filler cap.

19 Start the engine and run it for about a minute. Check the oil pressure
gauge or indicator light to make sure the engine develops normal oil pres-
sure. While the engine is running, look under the vehicle and check for
leaks at the oil pan drain plug and around the oil filter. If either one is leak-
ing, stop the engine and tighten the plug or filter slightly.

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

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

22 The old oil drained from the engine cannot be reused in its present
state and should be discarded. Oil reclamation centers, auto repair shops
and gas stations will normally accept the oil, which can be recycled. After
the oil has cooled, it can be drained into a container (plastic jugs, bottles,
milk cartons, etc.) for transport to a disposal site.

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

11  Chassis lubrication

Refer to illustrations 11.1. 11.2a, 11.2b, 11.9 and 11.14

1 Referto Recommended lubricants and fluids at the front of this chap-
terto obtain the necessary grease. etc. You'll also need agrease gun (see
illustration). Occasionally plugs will be installed rather than grease fit-
tings. If so, grease fittings will have to be purchased and Installed.

2  Lookunderthe vehicle and see if grease fittings or plugs are installed
in the tie-rod ends and balljoints (see illustrations). If there are plugs, re-
move them and buy grease fittings, which will thread into the component.
A dealer or auto parts store will be able to supply the correct fittings.
Straight, as well as angled, fittings are available.

3  Foreasieraccessunderthe vehicle, raise itwith ajack and place jack-
stands under the frame. Make sure the vehicle is safely supported — DO
NOT crawl under the vehicle when it is supported only by the jack! If the
wheels are to be removed at this interval for tire rotation or brake inspec-
tion, 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.

6 Wipe the tie-rod end grease fitting nipple clean and push the nozzle
firmly over it. Squeeze the trigger on the grease gun to force grease into
the component. They should be |ubricated until the rubber seal is firm to
the touch. Don't pump too much grease into the fitting as it could rupture
the seal. If grease escapes around the grease gun nozzle, the nipple is
clogged orthe nozzle is not completely seated on the fitting. Resecure the
gunnozzletothe fitting and try again. If necessary, replace the fitting with a
new one.

7 Wipe the excess grease from the components and the grease fitting.
Repeat the procedure for the remaining fitting(s).

8 Onearly models. the suspension balljoints can be lubricated. Original
equipment balljoints on later models are sealed and cannot be lubricated.
Lubricate non-sealed balljoints in the same manner as tie-rod ends.

9 All models are equipped with balljoint wear indicators (see illustra-
tion). Check these to determine balljoint condition. Worn balljoints should
be replaced (see Chapter 10).

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

11 Lubricate all the hinges (door, hood, etc.) with engine oil to keep them
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11.1 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 Specifications
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!

in proper working order.

12 The key lock cylinders can be lubricated with spray graphite or sili-
cone lubricant, which is available at auto parts stores.

13 Lubricate the door weatherstripping with silicone spray. This will re-
duce chafing and retard wear.

14 Lubricate the parking brake linkage (see illustration). Note that two
different types of lubricant are required. Use multipurpose grease on the
linkage, adjuster assembly and connectors; use speedometer cable lubri-
cant on parts of the cable that touch other parts of the vehicle. Lubricate
the cable twice: once with the parking brake set and once with it released.

TIE ROD ENDS

TIE ROD ENDS

A LuBRICATION POINT

11.2a The tie-rod ends should be lubricated until the
rubber seal is firm

11.2b If plugs are installed (arrow), they must be removed and
grease fittings must be threaded into the holes

12 Automatic transmission fluid and filter change

Refer to illustrations 12.9 and 12.12

Caution: The use of transmission fluid other than the type listed in the
Specifications could result in transmission malfunctions or failure.

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

2 Before beginning work, purchase the specified transmission fluid
(see Recommended lubricants and fluids at the front of this Chapter), a
new filter and gasket. Never reuse the old filter or gasket!

BALL JOINT COVER

4

WORN IF FLUSH OR
BELOW SURFACE
OF COVER

CHECKING SURFACE

11.9 Replace the balljoints if the grease fitting hex is
flush with or below the cover surface

A LUBRICATION POINT

EQUALIZER

11.14 Lubricate the parking brake linkage at the indicated points
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12.9 With the rear bolts loosened and holding it in place, lower
the front of the transmission pan and allow the fluid to drain

3  Other tools necessary for this job include jackstands to support the
vehiclein araised position, alarge, shallow drain pan capable of holding at
least eight pints, newspapers and clean rags.

4 Raise the vehicle and support it securely on jackstands. DO NOT
crawl under the vehicle when it is supported only by a jack!

5 Place the drain pan beneath the transmission.

6 Onpan-filled C4 and C5 transmissions, disconnect the fluid filler tube
from the pan to drain the transmission fluid.

7  Onall other models, with the drain panin place, remove the mounting
bolts from the front and sides of the transmission pan.

8 Loosen the rear pan bolts approximately four turns. Let the pan hang
down so the fluid can drain.

9  Carefully pry the transmission pan loose with a screwdriver, allowing
the fluid to drain (see illustration). Don't damage the pan or transmission
gasket surfaces or leaks could develop.

10 Removetheremaining bolts, panand gasket. Carefully cleanthe gas-
ket surface of the transmission to remove all traces of the old gasket and
sealant.

11 Drainthe fluid from the transmission pan, clean it with solvent and dry
it with compressed air (if available).

12 Remove the filter from the mount inside the transmission (see illus-
tration).

13 Install a new filter and gasket. Tighten the mounting bolt(s) securely.
14 Make sure the gasket surface on the transmission pan is clean, then
install a new gasket. Put the pan in place against the transmission and in-
stall the bolts. Working around the pan, tighten each bolt a little at a time
until a final torgue is reached. Don't overtighten the bolts! On pan-filled
models, re-connect the filler tube to the pan.

15 Lower the vehicle and add automatic transmission fluid through the
filler tube (see Section 7). Caution: Refer to Specifications at the front of
this Chapter for the correct amount and type of transmission fluid. Use of
the wrong type or the wrong amount can cause transmission damage.
16 With the transmission in Park and the parking brake set, run the en-
gine at a fast idle, but don't race it.

17 Move the gear selector through each range and back to Park. Check
the fluid level. Add fluid if needed to reach the correct level.

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

13 Underhood hose check and replacement

Caution: Replacement of air conditioning hoses must be left to a dealer
service department or air conditioning shop that has the equipment to de-
pressurize the system safely. Never remove air conditioning hoses or
components untif the system has been depressurized.

12,12 The automatic transmission filter is held in place with
small bolt(s)

General

1 Hightemperatures under the hood can cause deterioration of the rub-
ber and plastic hoses used for engine, accessory and emission systems
operation. Periodic inspection should be made for cracks, loose clamps,
material hardening and leaks.

2 Information specific to the cooling system can be found in Section 21.
3 Most (but not all) hoses are secured to the fitting with clamps. Where
clamps are used, check to be sure they haven't lost their tension, allowing
the hosetoleak. If clamps aren't used, make sure the hose has not expan-
ded and/or hardened where it slips over the fitting, allowing it to leak.

PCV system hose

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

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

Vacuum hoses

6 It's quite common for vacuum hoses, especially those in the emis-
sions system, to be color coded or identified by colored stripes molded into
them. Various systems require hoses with different wall thicknesses, col-
lapse resistance and temperature resistance. When replacing hoses, be
sure the new ones are made of the same material.

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

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

9 Asmall 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 andfittings, listening for the “hissing”
sound characteristic of a vacuum leak. Warning: When probing with the
vacuum hose stethoscope, be careful not to come into contact with mov-
ing engine components such as drivebelts, the cooling fan, etc.

Fuel hoses

Warning: Gasoline is extremely flammable. so take extra precautions
when you work on any part of the fuel system. Don't smoke or allow open
flames or bare light bulbs near the work area. and don't work in a garage
where a natural gas-type appliance (such as a water heater or clothes dry-
er) with a pilot light is present. If you spill any fuel on your skin, rinse it off
immediately with soap and water. When you perform any kind of work on
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DUAL RESERVOIR
BRAKE MASTER CYLINDER

POWER BRAKE
BOOSTER

FRONT DISC
BRAKE CALIPER

HYDRAULIC PRESSURE
CONTROL VALVE

13.16 Brake lines should be
checked for cracks, loose
fittings and leaks

REAR DRUM
BRAKE LINING
AND SHOE ASSEMBLY

DISC BRAKE SHOE
AND LINING ASSEMBLY

the fuel tank, wear safety glasses and have a Class B type fire extinguish-
eron hand.

10 Thetuel lines are usually under pressure, so if any fuel lines are tobe
disconnected be prepared to catch spilled fuel. Warning: /f your vehicle is
equipped with fuel injection, you must relieve the fuel system pressure be-
fore servicing the fuellines. Refer to Chapter 4 for the fuel system pressure
relief procedure.

11 Check all rubber fuel lines for deterioration and chafing. Check espe-
cially for cracks in areas where the hose bends and just before fittings,
such as where a hose attaches to the fuel pump, fuel filter and carburetor
or fuel injection unit.

12 High quality fuel line, usually identified by the word Fluoroelastomer
printedonthe hose, shouldbe usedforfuel line replacement. Never, under
any circumstances, use unreinforced vacuum line, clear plastic tubing or
water hose for fuel lines.

13 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
Refer to illustration 13.16

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

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

16 Checkthe metal brake lines where they enter the master cylinder and
pressure control valve (if used) for cracks in the lines and loose fittings
(see illustration). Any sign of brake fluid leakage calls for an immediate
thorough inspection of the brake system.

Nylon fuel lines

17 Nylon fuel lines are used at several points in fuel injection systems.
These lines require special materials and methods for repair. Refer to
Chapter 4 tor details.

Power steering hoses

18 Check the power steering hoses for leaks, loose connections and
worn clamps. Tighten loose connections. Worn clamps or leaky hoses
should be replaced.

14 Drivebelt check, adjustment and replacement

Refer to illustrations 14.2a, 14.2b, 14.2c, 14.2d, 14.2e, 14.3, 14.4, 14.5,
14.6, 14.7a, 14.7b, 14.7c, 14.11 and 14.17

1 The accessory drivebelts are located at the front of the engine. The
belts drive the water pump, alternator, power steering pump, air condition-
ing compressor and Thermactor air pump. The condition and tension of
the drivebelts are critical to the operation of the engine and accessories.
Excessive tension causes bearing wear, while insufficient tension pro-
duces slippage, noise, component vibration and belt failure. Because of
their composition and the high stress to which they are subjected, drive-
belts stretch and continue to deteriorate as they get older. As aresult, they
must be periodically checked. Some belts require periodic tension adjust-
ment; others have automatic tensioners and require no adjustment for the
life of the belt.

Check

2 Thenumberand type of belts used on a particular vehicle depends on
the engine, model year and accessories installed (see illustrations).

BELT ROUTING
P/S AND A/C

VIEW A

14.2a Drivebelts (later V8 engines)




Chapter 1 Tune-up and routine maintenance

BOLT

PIVOT BOLT
&! ADJUSTMENT BOLT

USE OPEN
n > “n 3 END WHENCH
i 3 - -
- s 2 - |
D \\ ¥ Y

CHECK BELT
TENSION
soLt END WRENCH
ADJUSTMENT
PIVOT BOLT BOLT CHECK BELT
TENSION
LOW ALTERNATOR MOUNT BOLT HIGH ALTERNATOR MOUNT AND
IWITHOUT POWER STEERING PUMP) POWER STEERING
ADJUSTMENT ADJUSTMENT BOLT
BOLT USE OPEN
END WRENCH

APPLY PRESSURE

—— USE OPEN
ENDWRENCH
PIVOT BOLT
BOLT
8OLT f 3 '
)
A, | / CHECK BELT
Vo TENSION
L -
p
= o
RN

BOLT

V2 DRIVE
BREAKER BAR
OR EQUIVALENT

-
PIVOT BOLT

CHECK BELT

TENSION

BOLT

~
SPECIAL INSTRUCTIONS:

CHECK BELT
LOW MOUNT AIR PUMP

TENSION
ADJUST AIR CONDITIONING
BELT PRIOR TO AIR PUMP HIGH MOUNT AIR PUMP AND
(WITHOUT AIR CONDITIONING) BELT. AIR CONDITIONING
14.2b Drivebelts (early four-cylinder engines)

ROTATE BELT
TENSIONER CLOCKWISE

WITH A/C

14.2c Drivebelts (later four-cylinder engines)
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14.2e Drivebelts (early V8 engines)
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14.4 Here are some of the more common problems
14.3 Different types of drivebelts are used to power the associated with drivebelts (check the belts very carefully
various accessories mounted on the engine to prevent an untimely breakdown)

3 Various types of drivebelts are used on these models (see illustra- 4 With the engine off, open the hood and locate the drivebelt(s) at the
tion). Some components are driven by V-belts, of either smooth or cogged front of the engine. With a flashlight, check each belt for separation of the
design. Others are driven by V-ribbed belts. 3.8L V6 and V8 engines, as rubber plies from each side of the core, a severed core, separation of the
well as later four-cylinder engines, use a single V-ribbed belt to drive most ribs from the rubber, cracks, torn orworn ribs and cracks inthe inner ridges
or all of the accessories. This is known as a "serpentine” belt because of of the ribs. Also check for fraying and glazing, which gives the belt a shiny
the winding path it follows between various drive, accessory and idler pul- appearance (see illustration). Cracks in the rib side of V-ribbed belts are
leys. acceptable, as are small chunks missing from the ribs. If a V-ribbed belt
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BELT TENSION GAUGE

14.5 A drivebelt tension gauge is recommended for
checking the belts (the unit illustrated is a Burroughs
model - follow the manufacturer’s instructions

BELT
DEFLECTION

RULER

STRAIGHT \
EDGE T

N = e ol | ) II
“ 7]

MAKE SURE RULER IS
PERPENDICULAR TO STRAIGHT EDGE

14.6 Measuring drivebelt deflection with a straightedge
and ruler

has lost chunks bigger than 1/2-inch (13 mm) from two adjacent ribs, or if
the missing chunks cause belt noise, the belt should be replaced. Both
sides of each belt should be inspected, which means you'll have to twist
them to check the undersides. Use your fingers to feel a belt where you
can't see it. If any of the above conditions are evident, replace the belt as
described below.

5 Tocheck the tension of V-belts and fixed (manually adjusted — used
on earlier models) serpentine belts in accordance with factory recommen-
dations, install a drivebelt tension gauge (special tool No. T63L-8620-A)
(see illustration). Measure the tension in accordance with the tension
gauge instructions and compare your measurement to the specified drive-
belttension for either a used or a new belt. Note: A “new"belt is defined as
any belt which has not been run; a “used”belt is one that has been run for
more than ten minutes.

& The special gauge is the most accurate way to check the tensian of
V-belts and manually adjusted serpentine belts. However, if you don't
have a gauge, and cannot borrow one, the following "rule of thumb” meth-
od is recommended as an alternative (for smooth and cogged V-belts
only; do not use this method on V- ribbed belts). Lay a straightedge across
the longest free span (the distance between two pulleys) of the belt. Push
down firmly onthe belt at a point half way between the pulleys and see how
much the belt moves (deflects). Measure the deflection with a ruler (see
illustration). The belt should deflect 1/8 to 1/4-inch if the distance from
pulley center-to-pulley center is less than 12 inches; it should deflect from
1/8 to 3/8-inch if the distance from pulley center-to-pulley centeris over 12
inches.

7 Later models with V-ribbed belts use automatic tensioners and wear
indicators (see illustrations). If the indicators show that the serpentine
belt is worn beyond the maximum, the belt should be replaced.

Adjustment

8 Adjustment is necessary on smooth and cogged V-belts, as well as
the serpentine belt on 1983 through 1986 3.8L V6 engines. All other en-
gines, including V8 and later model four-cylinder engines, use V-ribbed
belts which are adjusted by automatic tensioners. Manual adjustment is
not required for these models.

9  To adjust V-belts, move the belt-driven accessory on the bracket.
10 Foreach accessory, there will be a locking bolt and a pivot bolt or nut.
Both must be loosened slightly to enable you to move the component.
11 After the two bolts have been loosened, move the component away
from the engine (to tighten the belt) or toward the engine (to loosen the
belt). Many accessories are equipped with a square hole designed to ac-
cepta 1/2-inch square drive breaker bar (seeillustration). The barcanbe
used to lever the component and tension the drivebelt. Others have a cast

lugwhichis designed to accept an open end wrench, which can be usedto
pry the accessory. Caution: /f it's necessary to pry against an accessory
to tighten a drivebelt, be very careful not to damage the accessory or the
point the prybar rests against.

12 Hold the accessory in position and check the belt tension. If it's cor-
rect, tighten the two bolts until snug, then recheck the tension. Ifit's alright,
tighten the two bolts completely.

13 Toadjusttheserpentine belton 3.8L V& engines, loosentheidler lock-
ing bolts and tighten the adjustment bolt (see illustration 14.2¢).

14 When tension is correct, tighten the idler locking bolts.

-

Replacement

15 Toreplace a V-belt or the serpentine belt on 3.8L engines. follow the
above procedures for drivebelt adjustment but loosen the belt until it will
slip off the pulleys, then remove it. On some models. it may be necessary
to remove forward belts to replace a rear belt. Since beits tend to wear out
at the same time. it's a good idea to replace all of them at the same time.
Mark each belt and the corresponding pulley grooves so the belt can be
reinstalled properly.

16 To replace a serpentine belt on later four-cylinder engines 1979
through 1984 V8 engines, pry the tensioner away from the belt (see illus-
tration 14.2b or 14.2d). Hold the tensionerin place and slip the belt off the
pulleys. If the tensioner is removed and disassembled. be sure the spring
tang engages the hole in the tensioner bracket during reassembly.

17 Hold the tensioner away from the belt, install a new belt and make
sure it is routed correctly (see illustration 14.2b or 14.2d). Be sure the

WEAR
INDICATOR

[ e—

—_——

| =

14.7a Drivebelt wear indicators (early four-cylinder
engines with V-ribbed belts)
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14.7b  Drivebelt wear indicators (later four-cylinder engines with V-ribbed belts)

BELT LENGTH INDICATOR

1 PERCENT BELT STRETCH

MINIMUM BELT LENGTH g‘m""—e i
INDICATOR VIEW A 5
Q USE BOLT TO LIFT TENSIONER

TO RELEASE BELT TENSION

14.11 On some models a 1/2-inch drive breaker bar can be
used to tension the A/C compressor drivebelt as the bolts
are tightened

ribs of the new belt engage the pulley ribs correctly (see illustration). Re-
lease the tensioner once the belt is installed.

18 Toreplace a serpentine belt on 1985 and later V8 engines, rotate the
14.7c  Drivebelt wear indicator (later V8 engines) tensioner with a breaker bar and socket (see illustration 14.2e). Hold the
tensioner away from the belt and slip the belt off the pulleys. If the tension-
er is removed and disassembled, be sure the locating pin engages the
hole in the bracket during reassembly.

BELT 19 Hold the tensioner away from the belt, install a new belt and release
the tensioner.

15 Battery check and maintenance
PULLEY  comRECT \
Refer to illustrations 15.1, 15.8a, 15.8b, 15.8¢c and 15.8d
BELT Warning: Certain precautions must be followed when checking and serv-

icing the battery. Hydrogen gas, which is highly flammable, is always pres-

entin the battery cells, so keep lighted tobacco and all other flames and

sparks away from it. The electrolyte inside the battery is actually dilute sul-

furic acid, which will cause injury if splashed on your skin or in your eyes. It
PULLEY INCORRECT \

will also ruin clothes and painted surfaces. When removing the battery
cables, always detach the negative cable first and hook it up last!

Note: On models equipped with the Distributorless (DIS) Ignition System,
1417 V-ribbed drivebelts should be centered on the pulleys, some precautions must be taken after disconnecting and reconnecting the

ot offsst ﬁg':e;y cable(s). See Battery—removal and installation in Chapter 5, Sec-
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15.1 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 toof
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!

1 Batterymaintenanceis animportant procedure which will helpensure
that you are not stranded because of a dead battery. Several tools are re-
quired for this procedure (see illustration).

2  Before servicing the battery, always turn the engine and all accesso-
ries off and disconnect the cable from the negative terminal of the battery,
3 A sealed (sometimes called maintenance free) battery is standard
equipment on 1980 and later models. The cell caps cannot be removed,
no electrolyte checks are required and water cannot be added to the cells.
However, if an aftermarket battery has been installed and itis a type that
requires regular maintenance, the following procedures can be used.

4  Check the electrolyte level in each of the battery cells. It must be
above the plates. There's usually a split-ring indicator in each cell to indi-
catethe correct level. If the level is low, add distilled water only, then install
the cell caps. Caution: Overfilling the cells may cause electrolyte to spill
over during periods of heavy charging, causing corrosion and damage to
nearby components.

15.8a Battery terminal corrosion usually appears as light,

fluffy powder

e M

15.8b Removing the cable from a battery post with a wrench —

sometimes a special battery pliers is required for this procedure if

corrosion has caused deterioration of the nut hex (always remove
the ground cable first and hook it up last!)

5 Ifthe positive terminal and cable clamp on your vehicle's battery 1s
equipped with a rubber protector. make sure that it's not torn or damaged.
It should completely cover the terminal

6  The external condition of the battery should be checked periodically.
Look for damage such as a cracked case.

7 Checkthe tightness of the battery cable clamps to ensure good elec-
trical connections and inspect the entire length of each cable, looking for
cracked or abraded insulation and frayed conductors

8 If corrosion (visible as white. fluffy deposits) is evident, remove the
cables from the terminals, clean them with a battery brush and reinstall
them (seeillustrations). Corrosion can be keptto a minimum by installing
specially treated washers available at auto parts stores or by applying a
layer of petroleum jelly or grease 1o the terminals and cable clamps after
they are assembled.

9 Make sure that the battery carrier i1s in good condition and that the
hold-down clamp bolt is tight. If the battery is removed (see Chapter 5 for
the removal andinstallation procedure), make sure that no parts remainin
the bottom of the carrier when it's reinstalled. When reinstalling the hold-
down clamp. don't overtighten the bolt.

10 Corrosion on the carrier, battery case and surrounding areas can be
removedwith a solution of water and baking soda. Apply the mixture with a
small brush, let it work, then rinse it off with plenty of clean water.

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

12 Additionalinformation on the battery, charging and jump starting can
be found in Chapter 5 and the front of this manual
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15.8c  Regardless of the type of tool used on the battery posts, a
clean, shiny surface should be the result

.

16.2 On carbureted and CFl models, remove the air cleaner
wing nut ...

16  Air filter replacement

Refer to illustrations 16.2, 16.3, 16.7, 16.13 and 16.19

1 Purchase a new filter for your specific engine type. If the vehicle is
equipped with Sequential Electronic Fuel Injection (later V8 engines), the
filter is impregnated with charcoal. Be sure the replacement filter is the
same type. -

Carbureted and Central Fuel Injection (CFI)

2 Remove the wing nut from the top of the housing and lift the top plate
off (see illustration).

3 Remove the filter (see illustration).

4 Wipe the inside of the air cleaner housing with a clean cloth.

5 Place the new air filter in the housing. If the filter is marked TOP be
sure the marked side faces up.

6 Install the cover and wing nut. Don'{ overtighten the nut!

Four-cylinder EFI non-turbo

7 Disconnectthe vacuum hose and outlet tube from the air cleaner cov-
er (see illustration). Remove the cover retaining screws and lift the cover
off.

8 Remove the filter.

9 Wipe the inside of the air cleaner housing with a clean cloth.

10 Place the new air filter in the housing. If the filter is marked TOP, be
sure the marked side faces up.

15.8d 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)

16.3 ... and lift out the filter

ENGINE AIR
INTAKE RESONATOR
ASSEMBLY

ENGINE AIR
CLEANER ASSEMBLY

DISCONNECT
VACUUM HOSE

LIFT AIR CLEANER

AIR CLEANER
OUTLET TUBE

HEAT RISER
TUBE

REMOVE
RETAINING
SCREW

ENGINE AIR
CLEANER INLET
TUBE ASSEMBLY

FRONT OF
ENGINE

16.7 Air cleaner assembly (four-cylinder non-turbo models)
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16.13 Air cleaner assembly (four-cylinder turbo models)
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\ ASSEMBLY 17.3 Crankcase vent filter — 1979 through 1987 models,
FRONT OL Do except four-cylinder non-turbo and 3.8L V6
16.19 Air cleaner assembly (V8 models with SEFI) V8 engines with sequen"-a! Electronic

Fuel Injection (SEFI)

19 Loosen the air cleaner outlet tube clamp (see illustration).
20 Unfasten the cover clips and lift the cover off.

11 Reinstall the cover and retaining screws. Don't overtighten the 21 Lift out the filter.

screws! 22 Wipe the inside of the air cleaner housing with a clean cloth.

12 Reconnect the vacuum hose and outlet tube. 23 Place the new air filter in the housing. If the filter is marked TOP be
sure the top side faces up.

Four.cyﬁnder EFl turbo 24 Reinstall the cover and secure the clips.

13 Detach the air cleaner tube adapter (see illustration). 25 Reconnect the outlet hose to the air cleaner.

14 Remove the cover wing nut and grommet. Lift the cover off.

15 Remove the filter.

16 Wipe the inside of the air cleaner housing with a clean cloth.

17 Place the new air filter in the housing. If the filter is marked TOP, be
sure the marked side faces up. Refer to illustrations 17.3, 17.9a, 17.9band 17.10

18 Reinstall the cover and wing nut. Don't overtighten the wing nut! 1 Obtain a new crankcase vent filter for your specific engine.

17 Crankcase vent filter replacement
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17.9a Positive crankcase ventilation system (four-cylinder non-turbo through 1987)
4 PCV VALVE
PCV L
VALVE
TUeE GROMMET
= GROMMET CRANKCASE
— c%‘_\ FILTER
: J%:R = L’Jl ELEMENT

CARBURETOR
HOSE

17.10 PCV valve and crankcase vent filter
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17.9b Positive crankcase ventilation system (3.8L V6 engine)
Through 1987, four-cylinder non-turbo and
3.8L V6 engines

Through 1987, all except four-cylinder non-turbo : E‘S‘;g::'gg{ £AP WSTRRCADS e Tapinced 2480 Atsenly:
and 3.8L V6 engines 9 Unscrew the oil filler cap from the valve cover (seeillustrations) and

2 Remove the air cleaner top plate (see Section 16) to expose the install a new one.
crankcase vent filter.
3 Remove the filter from its pocket in the side of the air cleaner housing 1988 on (V8 only)

(see illustration). 10 Remove the PCV valve and grommet from the lower intake manifold
4 Clean the filter pocket with a cloth or paper towel (see illustration).

moistened with solvent. 11 Remove and discard the filter.

5 Install the new filter. 12 Install a new filter.

6 Install the air cleaner top plate (see Section 16). 13 Install the grommet and PCV valve.
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18.1a PCV system (typical)

18.1b PCV valve in rocker arm cover (typical)
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18.1c PCV valve and hoses (four-cylinder engine)
(1990 and earlier models)

18 PCV valve check and replacement

Refer to illustrations 18.1a, 18.1b, 18.1c and 18.1d

Note: To maintain the efficiency of the PCV system, clean the hoses and
check the PCV valve at the intervals recommended in the maintenance
schedule. For additional information on the PCV system, refer to Chap-
ter 6.

1 Locate the PCV valve (see the accompanying illustrations and illus-
tration 17.10). On four-cylinder EF| engines, the air cleaner assembly
must be removed (see Chapter 4) to gain access to the PCV valve.

2  To check the valve, first pull it out of the grommet in the rocker arm
cover or manifold, or out of the lower hose. Shake the valve. It should
rattle, indicating that it is not clogged with deposits. If the valve does not
rattle, replace it with a new one. If it does rattle, reinstall it.

3  Start the engine and allow it to idle, then disconnect the PCV hose
(from the air cleaner on most models). If vacuumis felt, the PCV/valve sys-
temis working properly (see Chapter 6 for additional PCV system informa-
tion).

4  |fnovacuumis felt, the oil filler cap, hoses or rocker arm cover gasket
may be leaking or the PCV valve may be bad. Check for vacuum leaks at
the valve, filler cap and all hoses.

5 Pullstraight up on the valve to remove it. Check the rubber grommet
for cracks and distortion (on four-cylinder models, check the hose where
the PCV valve seats). If it's damaged, replace it.

CRANKCASE

VENTILATION
VOSEHATION  0p ANKCASE VENT
HOSE (REAR)

VALVE ASSY

CRANKCASE VENT
HOSE (REAR)

L-TUBE
PART OF UPPER INTAKE
MANIFOLD ASSY

VIEW A

18.1d PCV valve and hoses (four-cylinder engine)
(1991 and later models)

6 Ifthe valveis clogged, the hose is also probably plugged. Remove the
hose and clean it with solvent.

7 Aftercleaningthe hose, inspectitfordamage, wear and deterioration.
Make sure it fits snugly on the fittings.

8 If necessary, install a new PCV valve. Note: The elbow (models so
equipped) is not part of the PCV valve. A new valve will not include the
elbow. The original must be transferred to the new valve. If a new elbow is
purchased, it may be necessary to soak it in warm water for up toan hour to
slip it onto the new valve. Do not attempt to force the elbow onto the valve
or it will break.

9 Install the clean PCV system hose. Make sure the PCV valve and
hose are secure.

19 Fuel system check

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don't smoke or allow open
flames or bare light bulbs near the work area, and don't work in a garage
where a natural gas-type appliance (such as a water heater or clothes dry-
er) with a pilot light is present. If you spill any fuel on your skin, rinse it off
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20.2a Fuel pump and filter
assembly (earlier fuel-injected models)

FLEXIBLE
HOSE CLAMPS
IN-LINE
FUEL FILTER FLEXIBLE HOSE

20.2b Details of the fuel filter used on
later fuel-injected models — be sure the
arrow on the new filter points in the
proper direction after the filter is installed

20.9a Mounting details of a typical
inline fuel filter

immediately with soap and water. When you perform any kind of work on
the fuel tank, wear safety glasses and have a Class B type fire extinguish-
eron hand.

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

2 Remove the gas filler cap and inspect it for damage and corrosion.
The gasket should have an unbroken sealing imprint. If the gasket is dam-
aged or corroded, install a new cap.

3 Inspect the fuel feed and return lines for cracks. Make sure that the
connections between the fuel lines and the carburetor or fuel injection sys-
temand between the fuel lines and the in-line fuel filter are tight. Warning:
Ifthe vehicle is fuel injected, you must relieve the fue/ system pressure be-
fore servicing fuel system components. The fuel system pressure relief
procedure is in Chapter 4.

4  Since some components of the fuel system —the fuel tank and part of
the fuel feed and return lines, for example — are underneath the vehicle,
they can be inspected more easily with the vehicle raised on a hoist. If
that's not possible, raise the vehicle and support it on jackstands.

5 Withthe vehicle raised and safely supported, inspectthe gas tank and
filler neck for punctures, cracks or other damage. The connection between
thefiller neck and the tank is particularly critical. Sometimes a rubber filler
neck will leak because of loose clamps or deteriorated rubber. Inspect all
fuel tank mounting brackets and straps to be sure the tank is securely at-
tached to the vehicle. Warning: Do not, under any circumstances, try to
repair a fuel tank (except rubber components). A welding torch or any
open flame can easily cause fuel vapors inside the tank to explode.

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

Chapter 4).

20 Fuel filter replacement

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don't smoke or allow open
fiames or bare light bulbs near the work area, and don't work in a garage
where a natural gas-type appliance (such as a water heater or clothes dry-
er) with a pilot light is present. If you spill any fuel on your skin, rinse it off
immediately with soap and water. When you perform any kind of work on
the fuel tank, wear safety glasses and have a Class B type fire extinguish-
eron hand.

Fuel-injected models

Refer to illustrations 20.2a and 20.2b

1 Obtainanew fuelfilter before starting. Warning: Be sure the new filter
isspecifically designed for the engine. Fuelinjection system filters are built
to withstand high pressure, and as a result, often cost more than filters
meant for use in carbureted systems. Filters meant for carbureted sys-

FRONT OF
ENGINE

SCREW IN TYPE FUEL
FILTER WITH INVERTED
FLARE INLET SEAT

11116 INCH

HE X NUT

TUBE NUT
5/8-INCH HEX

APPLY ESE-M2C153-B MOTOR
OiL TO THE THREAD

AND FLARE

APPLY ONE DROP OF

LOCTITE HYDRAULIZ

SEALANT NO 069

TO THE THREADS

CARRURETOR INLET

20.9b On screw-in fuel filters with an inverted flare inlet fitting,
apply a drop of thread sealant to the filter-to-carburetor threads;
apply motor oil to the fuel line-to-filter threads

stems may burst due to the high pressure. Also, be sure the new filter in-
cludes replacement hairpin clips. Ford recommends against reusing the
clips.

Warning: Before removing the fuelfilter, the fuel system pressure mustbe
relieved (see Chapter 4).

2 Locatethe fuelfilter on the frame rail, near the fuel tank (see iliustra-
tions). Inspect the hose fittings at both ends of the filter to see if they're
clean. If more than a light coating of dust is present, clean the fittings be-
fore proceeding.

3 Remove the hairpin clip from each fitting. To do this, first spread the
twa clip legs apart about 1/8-inch and detach the clip from the fitting.

4 Once both hairpin clips are released, grasp the fuel hoses, one ata
time, and pull them straight off the filter.

5  Note which way the arrow on the filter is pointing — the new filter must
be installed the same way. Loosen the clamp or two bolts and detach the
filter from the bracket.

6 Install the new filter in the bracket with the arrow pointing in the right
direction. Tighten the clamp or bolts securely.

7 Carefully push each hose onto the filter until it's seated against the
collaronthe fitting, then install the hairpin clips. The triangular side of each
clip must point away from the filter. Make sure the clips are securely at-
tached to the hose fittings — if they come off, the hoses could back off the
filter and a fire could result!

8 Start the engine and check for fuel leaks.

Carbureted models
Refer to illustrations 20.9a, 20.9b, 20.9¢ and 20.9d

9 Remove the air cleaner housing from the top of the carburetor to gain
access to the filter (see illustrations).
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20.9c Use new hose clamps when installing a screw-in
filter with hose connection
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20.9d Replaceable element fuel filter (2700VV or
7200VV carburetor)

10 Place a rag under the filter, then remove the fuel line(s) from the filter.
On hose connections, squeeze the clamps with pliers and slide them up
the hose. On inverted flare connections, unscrew the fuel line from the fil-
ter while holding the filter hex with a back-up wrench. A flare-nut wrench
should be used if available — it will prevent rounding off the fuel line fitting
hex.

11 On models with an inline filter, discard the old filter. Install a new filter
in the line and secure it with clamps. Spring-type clamps should be re-
placed with new ones.

12 |fthevehicle has a carburetor-mounted filter, unscrew the filter or fuel
inlet fitting from the carburetor. On models with a separate filter element,
remove the element and spring from the housing in the carburetor body.
13 Ifthe vehicle has a screw-in filter with an inverted flare-nut seat (illus-
tration 20.9b), apply a drop of Loctite hydraulic sealant No. 069 to the filter
threads.

14 Screw the filter into the carburetor and it tighten securely. On Holley
1946 carburetors, hold the fuel inlet fitting with a back-up wrench so the
carburetor body isn't damaged.

15 On models with a flare-nut fuel line connection, apply motor oil to the
flare-nutfitting threads. Thread the flare nutinto the filter, hold the filter with
a back-up wrench and tighten the flare-nut securely.

16 On models with a fuel hose, slide new hose clamps down the metal
fuel line. Install the fuel hose on the filter and metal line, then position the
hose clamps on the hose.

17 Reinstall the air cleaner housing.

21 Cooling system check

Refer to illustration 21.4

1 Many major engine failures can be attributed to a faulty cooling sys-
tem. If the vehicle is equipped with an automatic transmission, the cooling
system also plays an important role in prolonging transmission life be-
cause it cools the fluid.

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

3 Remove the radiator cap and clean it thoroughly, inside and out, with
clean water. Also clean the filler neck on the radiator. The presence of rust
or corrosion in the filler neck means the coolant should be changed (see
Section 22). The coolant inside the radiator should be relatively clean and
transparent. Ifit's rust colored, drain the system and refill with new coolant.
4  Carefullycheck the radiator hoses and smallerdiameter heater hoses
(see illustration). Inspect each coolant hose along its entire length, re-
placing any hose which is cracked, swollen or deteriorated. Cracks will
show up betterif the hose is squeezed. Pay close attention to hose clamps

ALWAYS CHECK hose for chaled
or burned areas that may cause an
untimely and costly failure

SOFT hose indicates inude deterioration
This deterioration can contaminale the
cooling system and cause particles to
clog the radiator

HARDENED hose can fail at any ume
Tightening hosa clamps will not seal the
connection or stop leaks

SWOLLEN hose or o1l soaked ends in
discate danger and possible failure from
oil of gressa contaminstion Squesrs
the hosa to locate cracks and breaks
that cause leaks

21.4 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

that secure the hoses to cooling system components. Hose clamps can
pinch and puncture hoses, resulting jn coolant leaks.

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 area adjoining
the leak. If wire-type clamps are used on the hoses, it may be a good idea
to replace them with screw-type clamps.

6 Clean the front of the radiator and air conditioning condenser with
compressed air, if available, or a soft brush. Remove all bugs, leaves, etc.
embedded in the radiator fins. Be extremely careful not to damage the
cooling fins or cut your fingers on them.
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22.5 Four-cylinder engine block drain plug — V6 and V8
engines have a drain plug on each side of the block

7 Ii the coolant level has been dropping consistently and no leaks are
detectable, have the radiator cap and cooling system pressure checked at
a service station.

22 Cooling system servicing (draining, flushing and refilling)

Refer to illustration 22.5

Warning: Do not allow antifreeze to come in contact with your skin or
painted surfaces of the vehicle. Rinse off spills imnmediately 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 altracted by it's sweet smell and may drink it. Check with local authori-
ties about disposing of used antifreeze. Many communities have collec-
tion centers which will see that antifreeze is disposed of safely.

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

Draining

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

3 Once the engine is completely cool, remove the radiator cap.

4 Movealarge container under the radiator to catch the coolant. Attach
a 3/8-inch diameter hose to the drain fitting to direct the coolant into the
container, then open the drain fitting (a pair ot pliers may be required to turn
it). The drain fitting is normally at the lower right (passenger's side) corner
of the radiator.

5 After the coolant stops flowing out of the radiator, move the container
underthe engine block drain plug (seeillustration). Remove the plug and
allow the coolant in the block to drain.

6 While the coolant is draining, check the condition of the radiator
hoses, heater hoses and clamps (see Section 21 if necessary).

7 Replace any damaged clamps or hoses (see Chapter 3 for detailed
replacement procedures).

Flushing

8 Once the system is completely drained, flush the radiator with fresh
water from a garden hose until the water runs clear at the drain. The flush-
ing action of the water will remove sediments from the radiator but will not

remove rust and scale from the engine and cooling tube surfaces.

9 These deposits can be removed by the chemical action of a cleaner
such as Ford Premium Cooling System Flush. Follow the procedure out-
lined in the manufacturer's instructions. If the radiator is severely cor-
roded, damaged or leaking, it should be removed (see Chapter 3) and
taken to a radiator repair shop.

10 The heater core should be backflushed whenever the cooling system
is flushed. To do this, disconnect the heater return hose from the thermo-
stat housing or engine. Slide a female garden hose fitting into the heater
hose and secure itwith a clamp. This will allow you to attach a garden hose
securely.

11 Attachthe endof agardenhoseto the fitting you installed in the heater
hose.

12 Disconnect the heater inlet hose and position it to act as a drain.
13 Turn the water on and off several times to create a surging action
through the heater core. Then turn the water on full force and allow it to run
for approximately five minutes.

14 Turn off the water and disconnect the garden hose from the female
fitting. Remove the fitting from the heater return hose, then reconnect the
hoses to the engine.

15 Remove the overflow hose from the coolant recovery reservoir. Drain
the reservoir and flush it with clean water, then reconnect the hose.

Refilling

16 Close andtighten the radiator drain. Install and tighten the block drain
plug(s).

17 Place the heater temperature control in the maximum heat position.
18 Slowly add new coolant (a 50/50 mixture of water and antifreeze) to
the radiator until itis full. Add coolant to the reservoir up to the lower mark.
19 Leavethe radiator cap off and run the engine in a well-ventilated area
until the thermostat opens (coolant will begin flowing through the radiator
and the upper radiator hose will become hot).

20 Turnthe engine off and let it cool. Add more coolant mixture to bring
the coolant level back up to the lip on the radiator filler neck.

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

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

23 Exhaust system check

1 With the engine cold (at least three hours after the vehicle has been
driven), check the complete exhaust system from the engine to the end of
the tailpipe. Ideally, the inspection should be done with the vehicle on a
hoist to permit unrestricted access. If a hoist isn't available, raise the ve-
hicle and support it securely on jackstands.

2  Check the exhaust pipes and connections for evidence of leaks, se-
vere corrosion and damage. Make sure that all brackets and hangers are
in good condition and are tight.

3  Atthe same time, inspect the underside of the body for holes, corro-
sion, open seams, etc. which may allow exhaust gases to enter the pas-
senger compartment. Seal all body openings with silicone or body putty.
4  Rattles and other noises can often be traced to the exhaust system,
especially the mounts and hangers. Try to move the pipes, muffler and cat-
alytic converter. If the components can come in contact with the body or
suspension parts, secure the exhaust system with new mounts.

5 Checkthe runningcondition ofthe engine by inspecting inside the end
ofthetailpipe. The exhaustdeposits here are an indication of engine state-
of-tune. If the pipe is black and sooty or coated with white deposits, the
engine may need a tune-up, including a thorough fuel system inspection
and adjustment.

24 Steering and suspension check

Refer to illustrations 24.10 and 24.11

Note: The steering linkage and suspension components should be
checked periodically. Worn or damaged suspension and steering linkage
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24.10 To check the suspension balljoints, try to move the
lower edge of each front tire in-and-out while watching/feeling
for movement at the top of the tire and balljoints

24.11 To check the steering gear mounts and tie-rod
connections for play, grasp each front tire like this and try to
move it back-and-forth — if play is noted, check the steering
gear mounts and make sure that they're tight; if either tie-rod
is worn or bent, replace it

components can result in excessive and abnormal tire wear, poor ride
quality and vehicle handling and reduced fuel economy. For detailed illus-
trations of the steering and suspension components, refer to Chapter 10.

Strut and shock absorber check

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

2 Pushdown at one corner of the vehicle, then release it while noting
the movement of the body. It should stop moving and cometorestinalevel
position with one or two bounces.

3 Ifthevehicle continues to move up-and-down orif it fails to return toits
original position, a worn or weak strut or shock absorber is probably the
reason.

4 Repeat the above check at each of the three remaining

corners of the vehicle.

5 Raise the vehicle and support it on jackstands.

6 Check the shock absorber and struts for evidence of fluid leakage. A
light film of fluid is no cause for concern. Make sure that any fluid noted is
fromthe shocks and not from any other source. If leakage is noted, replace
the struts or shocks as a set.

7 Checkthe struts and shock absorbers to be sure thatthey are secure-
ly mounted and undamaged. Check the upper mounts for damage and
wear, If damage or wear is noted, replace the struts or shock absorbers as
a set,

8 Ifthe struts or shock absorbers must be replaced, refer to Chapter 10
for the procedure,

Steering and suspension check

9 Visuallyinspectthe steering system components fordamage and dis-
tortion. Look for leaks and damaged seals, boots and fittings.

10 Cleanthe lower end of the steering knuckle. Have an assistant grasp
the lower edge of the tire and move the wheelin-and-out (seeillustration)
while you look for movement at the steering knuckle-to-control arm ball-
joint. If there is any movement or the wear indicators are worn below the
surface (seeillustration 11.9), the suspension balljoint must be replaced.
11 Grasp each front tire at the front and rear edges, push in at the front,
pull out at the rear and feet for play in the steering system components
(seeillustration). Ifany freeplay is noted, check the steering gear mounts
and the tie-rod balljoints for looseness. If the steering gear mounts are
loose, tighten them. If the tie-rods are loose, the balljoints may be worn
(check to make sure the nuts are tight). Make sure the steering gear rack
and pinion boots are kept clean. Additional steering and suspension sys-
tem illustrations can be found in Chapter 10.

Front wheel bearing check

12 Refer to Section 28 for the wheel bearing check, repack and adjust-
ment procedure.

25 Brake system check

Refer to illustrations 25.7, 25.11, 25.15 and 25.17

Note: In addition to the specified intervals, the brake system should in-
spected each time the wheels are removed or a malfunction is indicated.
Because of the obvious safety considerations, the following brake system
checks are some of the mostimportant maintehance procedures you can
perform on the vehicle.

Symptoms of brake system problems

1 The disc brakes have built-in wear indicators which should make a
high-pitched squealing or scraping noise when they're worn to the re-
placement point. When you hear this noise, replace the pads immediately
or expensive damage to the rotors could result.

2 Any of the following symptoms could indicate a potential brake sys-
tem detect. The vehicle pulls to one side when the brake pedal is de-
pressed, the brakes make squealing or dragging noises when applied,
brake travel is excessive, the pedal pulsates and brake fluid leaks are
noted (usually on the inner side of the tire or wheel). If any of these condi-
tions are noted, inspect the brake system immediately.

Brake lines and hoses

Note: Steel tubing is used throughout the brake system. with the excep-
tion of flexible, reinforced hoses at the front wheels and at connectors at
the rear axle. Periodic inspection of these lines is very important.

3 Park the vehicle on level ground and turn the engine off.

4 Removethe wheelcovers, Loosen, butdo notremove, the lug nutson
all four wheels.

5 Raise the vehicle and support it securely on jackstands.

6 Remove the wheels (see Jacking and fowing at the front of this book,
or refer to your owner’s manual, if necessary).

7  Checkall brake lines and hoses for cracks, chafing of the outer cover,
leaks, blisters and distortion. Check the brake hoses at front and rear of
the vehicle for softening, cracks, bulging, or wear from rubbing on other
components (see illustration). Check all threaded fittings for leaks and
make sure the brake hose mounting bolts and clips are secure.

8 If leaks or damage are discovered, they must be fixed immediately.
Reter to Chapter 9 for detailed brake system repair procedures.

Disc brakes

9 Ifithasn'talready beendone. raise the vehicle and supportit securely
on jackstands. Remove the front wheels (also remove the rear wheels on
Mustang SVO).

10 Thediscbrake calipers, which containthe pads, are now visible. Each
caliper has an outer and an inner pad — all pads should be checked.
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25.7 The brake hoses at the front and rear of the vehicle should be inspected

and replaced if they show any defects

25,15 The rear brake shoe lining thickness (A) is measured from
the outer surface of the lining to the metal shoe

11 Note the pad thickness by looking through the inspection hole in the
caliper (see illustration). It necessary, measure the thickness by placing
asmall ruler over the inspection hole. Compare your measurement with
this Chapter's Specifications. Keep in mind that the lining material is riv-
eted or bonded to a metal plate or shoe — the metal portion is not included
in this measurement.

12 Check the condition of the brake disc. Look for score marks. deep
scratches and overheated areas (they will appear blue or discolored). If
damage or wear is noted, the disc can be removed and resurfaced buy an
automotive machine shop or replaced with a new one. Refer to Chapter 9
for more detailed inspection and repair procedures.

Drum brakes

13 Refer to Chapter 9 and remove the rear brake drums.

14 Warning: Dust produced by lining wear and deposited on brake com-
ponents may contain asbestos, which is hazardous to your health. DO
NOT blow it out with compressed air and DO NOT inhale it! DO NOT use
gasoline or solvents to remove the dust. Brake system cleaner should be
used to flush the dust into a drain pan. After the brake components are
wiped with a damp rag. dispose of the contaminated rag(s) and brake
cleaner in a covered and labeled container. Try to use non-asbestos re-
placement parts whenever possible.

15 Note the thickness of the lining material on the rear brake shoes (see
illustration) and look for signs of contamination by brake fluid or grease. If
thelining material is within 1/16-inch of the recessed rivets or metal shoes,
replace the brake shoes with new ones. The shoes should also be re-
placedif they are cracked, glazed (shiny lining surfaces), or contaminated
with brake fluid or grease. See Chapter 9 for the replacement procedure.
16 Check the shoe return and hold-down springs and the adjusting
mechanism to make sure they are installed correctly and in good condi-

FLEXIB!.E BRAKE HOSE
CHECK FOR SIGNS OF
SOFTENING, CRACKING
RUPTURE OR OTHER

REAR WHEEL

NON-FLEXIBLE
BRAKE LINE

25.11 The lining thickness of the front

disc brake pad (arrow) can be checked
through the caliper inspection hole

25.17 Carefully peel back the rubber boot on each end of the
wheel cylinder - if the exposed area is covered with brake
fluid, or if fluid runs out, the wheel cylinder must be
overhauled or replaced

tion. Deteriorated or distorted springs, it not replaced, could allow the lin-
ings to drag and wear prematurely.

17 Check the wheel cylinders for leakage by carefully peeling back the
rubber boots (see illustration). Slight moisture behind the boots is ac-
ceptable. It brake fluidis noted behind the boots orif it runs out of the wheel
cylinder, the wheel cylinders must be overhauled or replaced (see Chap-
ter 9).

18 Check the drums for cracks, score marks, deep scratches and hard
spots, which will appear as small discolored areas. If imperfections cannot
be removed with emery cloth, the drums must be resurfaced by an auto-
motive machine shop (see Chapter 9 for more detailed information).

19 Refer to Chapter 9 and install the brake drums.

20 Install the wheels, but don't lower the vehicle yet.

Parking brake

Note: The parking brake cable and linkage should be periodically lubri-
cated (see Section 11). This maintenance procedure helps prevent the
parking brake cable adjuster or the linkage from binding and adversely af-
fecting the operation or adjustment of the parking brake.

21 Theeasiest, and perhaps most obvious, method of checking the park-
ing brake is to park the vehicle on a steep hill with the parking brake setand
the transmission in Neutral. If the parking brake doesn't prevent the ve-
hicle from rolling, refer to Chapter 9 and adjust it.
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26.3a Shift lever and linkage (typical rod type)

26 Automatic transmission shift linkage lubrication

Refer to illustrations 26.3a and 26.3b

1 Raise the vehicle and support it securely on jackstands. Locate the
shift cable or rod contact points.

2 Clean the linkage and pivot points.

3 Lubricate the shift linkage and pivot points with multi-purpose grease
(see illustrations).

27 Clutch linkage lubrication and adjustment

Refer to illustrations 27.3, 27.9 and 27.11

Lubrication

1 Onvehicles with a cable-actuated clutch, the clutch linkage should be
lubricated with the specified grease whenever clutch movement becomes
sluggish. DO NOT lubricate the clutch cable lining!

2 Raise the vehicle and support it securely on jackstands.

3  Lubricate the linkage friction points under the vehicle, on the traris-
mission bellhousing (see illustration).

4  Lower the vehicle and lubricate the friction points at the top of the
clutch pedal.

Manual adjustment

5 Clutch pedal height on 1979 and 1980 models requires manual ad-
justment. .

6 Measure and make a note of the following distances:

7 Steering wheel rim-to-clutch pedal, measuring to the flat of the pedal,
off to the side of the ribbed contact patch.

8 Depress the clutch pedal to the floor and measure the distance be-
tween the steering wheel rim and the clutch pedal.

. FRONT —
OF VEHICLE
-

TRANSMISSION

A LUBRICATION POINT

26.3b Shift lever and linkage (typical cable type)

9 Subtract the two measurements (dimension X) (see illustration).
The difference in measurements should be 6-1/2 in. It it's not, adjust the
clutch cable.

10 Remove the dust shield covering the clutch cable-to-transmission
bellhousing junction. '

11 Loosen the cable locknut (see illustration).

12 Adjust the cable by using the adjusting nut to lengthen or shorten the
cable as required.

13 Tighten the locknut.

14 Depress the clutch pedal to the floor several times and then recheck
the pedal travel. Readjust as necessary.

15 Reinstall the dust shield.
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27.3 Lubricate the clutch linkage at the friction points on the transmission bellhousing and above the pedal, in the vehicle

STEERING WHEEL
INDEX POINT

TAPE
MEASURE
CLUTCH PEDAL
IN "FREE' POSITION

CLUTCH CABLE

ADJUSTING

PEDAL
NUT

INDEX POINT
LOCK NUT

(TORQUE TO 7-10 N-m
(58 LB-FT) AFTER PEDAL
27.9 To measure clutch pedal height on 1979 and 1980 models, HEIGHT ADJUSTMENT

measure from the steering wheel rim to the clutch pedal
(dimension A), then depress the pedal and measure again — the 27.11 The clutch adjusting nut and locknut are located
difference between the two measurements (dimension X) is at the end of the cable, where it attaches to the
the pedal height transmission bellhousing (1979 and 1980 models)

17 Lift the clutch pedal to the top of its travel with your foot. This should

take only about 10 Ib. of effort.
18 Push the pedal all the way to the floor. If a click is heard, adjustment

was necessary and has taken place.

Automatic adjustment

16 Anautomatic adjusting mechanismis used on 1981 and later models.
At the intervals specified in the maintenance schedule, the mechanism
should be operated by foot
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28.1 Tools and materials needed for front wheel
bearing maintenance

1 Hammer - A common hammer will do just fine
2 Grease - High-temperature grease that is formulated
specially for front wheel bearings should be used

3 Wood block - If you have a scrap piece of 2x4, it can be

used to drive the new seal into the hub

4 Needle-nose pliers — |Jsed to straighten and remove the

cotter pin in the spindle

5 Torque wrench - This is very important in this procedure;
if the bearing is too tight, the wheel won't turn freely — if it's
too loose, the wheel will ‘wobble” on the spindle. Either way.

it could mean extensive damage.

6 Screwdriver — Used to remove the seal from the hub (a long

screwdriver would be preferred)

7 Socket/breaker bar — Needed to loosen the nut on the

spindle if it's extremely tight

8 Brush — Together with some clean solvent, this will be used

to remove old grease from the hub and spindle

28 Front wheel bearing check, repack and adjustment

Refer to iilustrations 28.1, 28.3, 28.7, 28.9, 28.15, 28.16 and 28.23

1 Inmostcases the front wheel bearings will not need servicing until the
brake pads are changed. However, the bearings should be checked when-
ever the front of the vehicle is raised for any reason. Several items, includ-
ing a torque wrench and special grease, are required for this procedure
(see illustration).

2 With the vehicle securely supported on jackstands, spin each wheel
and check for noise, rolling resistance and freeplay.

3 Movethe wheelin-and-out onthe spindle (seeillustration). lf there's
any noticeable movement, the bearings should be checked and then re-
packed with grease or replaced if necessary.

4  Remove the wheel.

5 Remove the brake caliper (see Chapter 9) and hang it sut of the way
on a piece of wire. Warning: DO NOT allow the brake caliper to hang by
the rubber hose!

6 Prythe grease cap out of the hub with a screwdriver or hammer and
chisel,

7  Straightenthe bentends of the cotter pin, then pull the cotter pin out of
the retaining nut and spindle (see illustration). Discard the cotter pin and
use a new one during reassembly.

8 Remove the retaining nut, adjusting nut and flat washer from the end
of the spindle.

9  Pull the hub assembly out slightly, then push it back into its original
position. This should force the outer bearing off the spindle enough so it
can be removed (see illustration).

10 Pull the hub off the spindle.

11 Use a screwdriver to pry the grease seal out of the rear of the hub. As
this is done, note how the seal is installed.

12 Remove the inner wheel bearing from the hub.

13 Use solvent to remove all traces of old grease from the bearings. hub
and spindle. A small brush may prove helpful: however make sure no
bristles from the brush embed themselves inside the bearing rollers. Allow
the parts to air dry.

14 Carefully inspect the bearings for cracks. heat discoloration, worn
rollers, etc. Check the bearing races inside the hub tor wear and damage.
If the bearing races are defective, the hubs should be taken to a machine
shop with the facilities to remove the old races and press new ones in.
Note that the bearings and races come as matched sets and old bearings
should never be installed on new races

15 Use high-temperature front wheel bearing grease to pack the bear-
ings. Work the grease completely into the bearings, torcing it between the
rollers, cone and cage from the back side (see illustratiomn)

16 Apply a thin coat of grease to the spindle at the outer bearing seat,
inner bearing seat. shoulder and seal seat (see illustration).

to move the tire in-and-out — if any play
is noted, or if the bearings feel rough or

ADJUSTING NUT

OUTER BEARING ASSEMBLY
FLAT WASHER

COTTER PIN

GREASE CAP

RETAINING NUT

sound noisy when the tire is rotated, 28.7 Front hub and wheel bearing 28.9 Pull out on the hub to dislodge the
maintenance is required components — exploded view outer bearing
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28.15 Pack each wheel bearing by
working the grease into the rollers from
the back side

28.16 Apply a thin coat of grease to the
spindle, particularly where the seal rides

WITH HUB ROTATING
TORQUE ADJUSTING NUT  NUT OFF ONE-HALF

TIGHTEN ADJUSTING  INSTALL THE RETAINING
NUT NUT AND A NEW
COTTER PIN

29.7 With the engine in the correct
position (see text), insert a feeler
gauge between the valve stem and
rocker arm - if the clearance is
incorrect, turn the adjuster screw
with a box-end wrench, as shown
(2.8L V6 engine)

oo

FEELER GAUGE

SPREAD ENDS AND BEND AROUND
RETAINING NUT

28.23 Wheel bearing adjustment procedure

17 Putasmall quantity of grease inboard of each bearing race inside the
hub. Using your finger, form a dam at these points to provide extra grease
availability and to keep thinned grease from flowing out of the bearing.
18 Placethe grease-packed innerbearing into the rear of the hub and put
a little more grease outboard of the bearing.

19 Place a new seal over the inner bearing and tap the seal evenly into
place with a hammer and block of wood until it's flush with the hub.

20 Careiully place the hub assembly onto the spindle and push the grea-
se-packed outer bearing into position.

21 Install the flat washer and adjusting nut. Tighten the nut only slightly.
22 Spin the hub in a forward direction to seat the bearings and remove
any grease or burrs which could cause excessive bearing play later.

23 While spinning the wheel, tighten the adjusting nut to the specified
torque (Step 1 in this Chapter's Specifications) (see illustration).

24 Loosenthe nut 1/2 turn. no more.

25 Tighten the nut to the specified torque (Step 3 in the Specifications).
Install the retaining nut and a new cotter pin through the hole in the spindle
and retaining nut. If the nut slots don't line up, remove the retaining nut,
turn it slightly and reinstall it. Repeat until the slots line up.

26 Bendthe ends of the cotter pin until they re flat against the nut. Cut off
any extra length which could interfere with the grease cap.

27 Install the grease cap, tapping into place with a hammer.

28 Install the caliper (see Chapter 9)

29 Install the tire/wheel assembly on the hub and tighten the lug nuts.
30 Check the bearings in the manner described earlier in this Section.
31 Lower the vehicle.

29 Valve clearance check and adjustment (2.8L V6 engines only)

Refer to iftustration 29.7
1 The valve stem-to-rocker arm clearance is adjusted mechanically on

the 2.8L V6 engine. On all other models, itis adjusted automatically by hy-
draulic lifters,

2 Thevalve clearances are checked and adjusted with the engine cold.
3 Remove the rocker arm covers (see Chapter 2)

4  Disconnectthe coil (high tension) wire from the distributor and ground
it on the engine block.

5 Placeyourfingeronthe adjustment screw for the No. 5 cylinder intake
valve (see illustration 31.3 if you're not sure about cylinder locations).
Have an assistant operate the starter, a little at atime, until you can feel the
rocker arm just start to move to open the valve.

6  Withthe engine inthis position, you can adjust the valves for the num-
ber one cylinder.

7  Start with the intake valve clearance. Insert a feeler gauge of the
thickness listed in this Chapter’s Specifications between the intake valve
stem and the rocker arm (see illustration). Withdraw it; you should feel a
slightdrag. If there’s nodrag or a heavy drag, loosen or tighten the adjuster
screw until the correct clearance is obtained.

8  Adjustthe number one exhaust valve using the same procedure you
used for the intake valve(s). Be sure to use a feeler gauge of the thickness
specified for exhaust valves.

9  Adjustthe remaining valves by repeating the above procedure for the
remaining cylinders. The following table shows which valves can be ad-
justed when a particular intake valve is just starting to open.

Intake valve opening on Adjust the valves for

cylinder no. cylinder no.
5 1
3 4
6 2
1 5
4 3
2 6

10 Reconnect the coil wire to the distributor and install the valve covers.
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30.2 Tools required for changing spark plugs

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

2 Torque wrench — Although not mandatory, using this tool is

the best way to ensure the plugs are tightened properly

Ratchet — Standard hand tool to fit the spark plug socket

Extension — Depending on model and accessories, you may

need special extensions and universal joints to reach one or

more of the 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.

A W

30 Spark plug replacement

Refer to illustrations 30.2, 30.5a, 30.5b, 30.6 and 30.10

1 The spark plugs are located on the side(s) of the engine.

2 Inmostcases, thetools necessary for spark plug replacementinclude
a spark plug socket which fits into a ratchet (spark plug sockets are
padded inside to prevent damage to the porcelain insulators on the new
plugs and to hold the plugs in the socket during removal and installation),
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 torque wrench should be used to tighten the new plugs.

3 Thebestapproach when replacing the spark plugs is to purchase the

30.5a 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

30.5b 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

new ones in advance, adjust them to the proper gap and replace the plugs
one at a time. When buying the new spark plugs, be sure to obtain the cor-
rect type for your particular engine. This information can be found on the
Emission Control Information label located under the hood and in the fac-
tory owner's manual. I differences exist between the plug specified on the
emissions label and in the owner’s manual, assume the emissions labelis
correct.

4  Allow the engine to cool completely before attempting to remove any
of the plugs. Some models have aluminum cylinder heads, which can be
damaged if the spark plugs are removed when the engine is hot. While you
are waiting for the engine to cool, check the new plugs for defects and ad-
just the gaps.

5 Thegapischecked by inserting the proper thickness gauge between
the electrodes at the tip of the plug (see illustration). The gap between
the plugs should be the same as the one specified on the Emissions Con-
trol Information label. The gauge wire should just slide between the elec-
trodes 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 spe-
cified gap is obtained (see illustration). If the side electrode is not exactly
over the center electrode, bend it with the adjuster until it is. Check for
cracks in the porcelain insulator (if any are found, the plug should not be
used).

6 Withthe engine cool, remove the spark plug wire from one spark plug.
Pullonly on the boot at the end of the wire — do not pull on the wire. A plug
wire removal tool should be used if available (see illustration).

7 Iltcompressed airis available, useitto blow any dirt or foreign material
away fromthe spark plug hole. A common bicycle pump will also work. The
idea here is to eliminate the possibility of debris falling into the cylinder as
the spark plug is removed.

8 Place the spark plug socket over the plug and remove it from the en-
gine by turning it counterclockwise.

9  Compare the spark plug to those shown in the accompanying pho-
tos to get an indication of the general running condition of the engine.
10 Threadone of the new plugs into the hole until you can no longer turnit
with your fingers, then tighten it with a torque wrench (if available) or the
ratchet. It mightbe agoodideato slipashortlength of rubber hose over the
end ofthe plug to use-as atool to thread it into place, particularly if the cylin-
der head is made of aluminum (see illustration). The hose will grip the
plug well enough to turn it, but will start to slip if the plug begins to cross-
threadin the hole —this will prevent damaged threads and the accompany-
ing repair costs.

11 Before pushing the spark plug wire onto the end of the plug, inspect it
following the procedures outlined in Section 31.

12 Attach the plug wire to the new spark plug, again using a twisting mo-
tion on the boot until it is 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.

30.6 When removing the spark plug
wires, pull only on the boot and twist it
back-and-forth
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CARBON DEPOSITS
Symptoms: Dry sooty deposits
indicate a rich mixture or weak
ignition. Causes misfiring, hard
starting and hesitation.
Recommendation: Check for
a clogged air cleaner, high float
level, sticky choke and worn ig-
nition points. Use a spark plug
with a longer core nose for
greater anti-fouling protection.

OIL DEPOSITS
Symptoms: Oily coating
caused by poor oil control. Oil
is leaking past worn valve
guides or piston rings into the
combustion chamber, Causes
hard starting, misfiring and
hesition.

Recommendation: Correct
the mechanical condition with
necessary repairs and install
new plugs.

TOO HOT

Symptoms: Blistered, white in-
sulator, eroded electrode and
absence of deposits. Results in
shortened plug life.
Recommendation: Check for
the correct plug heat range,
over-advanced ignition timing,
lean fuel mixture, intake mani-
fold vacuum leaks and sticking
valves. Check the coolant level
and make sure the radiator is
not clogged.

PREIGNITION

Symptoms: Melted electrodes.
Insulators are white, but may
be dirty due to misfiring or fly-
ing debris in the combustion
chamber. Can lead to engine
damage.

Recommendation: Check for
the correct plug heat range,
over-advanced ignition timing,
lean fuel mixture, clogged cool-
ing system and lagﬁ of lubri-
cation.

HIGH SPEED GLAZING
Symptoms: Insulator has
yellowish, glazed appearance.
Indicates that combustion
chamber temperatures have
risen suddenly during hard ac-
celeration. Normal deposits
melt to form a conductive coat-
ing. Causes misfiring at high
speeds.

Recommendation: Install new
plugs. Consider using a colder
plug if driving habits warrant,

GAP BRIDGING
Symptoms: Combustion de-
posits lodge between the elec-
trodes. Heavy deposits accu-
mulate and bridge the elec-
trode gap. The plug ceases to
fire, resulting in a dead cyl-
inder.

Recommendation: Locate the
faulty plug and remove the de-
posits from between the elec-
trodes.

NORMAL

Symptoms: Brown to grayish-
tan color and slight electrode
wear. Correct heat range for
engine and operating condi-
tions.

Recommendation: When new
spark plugs are installed, re-
place with plugs of the same
heat range.

ASH DEPOSITS
Symptoms: Light brown de-
posits encrusted on the side or
center electrodes or both. De-
rived from oil and/or fuel addi-
tives. Excessive amounts may
mask the spark, causing misfir-
ing and hesitation during accel-
eration.

Recommendation: If exces-
sive deposits accumulate over
a short time or low mileage, in-
stall new valve guide seals to
prevent seepage of oil into the
combustion chambers. Also try
changing gasoline brands.

WORN

Symptoms: Rounded elec-
trodes with a small amount of
deposits on the firing end. Nor-
mal color. Causes hard starting
in damp or cold weather and
poor fuel economy.

Recommendation: Replace
with new plugs of the same
heat range.

DETONATION
Symf!oms: Insulators may be
cracked or chipped. Improper
gap setting techniques can
also result in a fractured insu-
lator tip. Can lead to piston
damage.

Recommendation: Make sure
the fuel anti-knock values meet
engine requirements. Use care
when setting the gaps on new
plugs. Avoid lugging the en-
gine.

SPLASHED DEPOSITS
Srmptoms: After long periods
of misfiring, deposits can
loosen when normal combus-
tion temperature is restored by
an overdue tune-up. At high
speeds, deposits flake off the
piston and are thrown against
the hot insulator, causing mis-
firing.

Recommendation: Replace
the plugs with new ones or
clean and reinstall the orig-
inals.

MECHANICAL DAMAGE
Symptoms: May be caused by
a foreign object in the combus-
tion chamber or the piston
striking an incorrect reach (too
long) plug. Causes a dead cyl-
inder and could result in piston
damage.

Recommendation: Remove
the foreign object from the en-
gine and/or install the correct
reach plug.
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CARBON TRACK

WORN OA
DAMAGED
ROTOR
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31.11b 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)

INSUFFICIENT
SPRING
TENSION

EVIDENCE
OoF

RoTon PHYSICAL
CONTACT
WITH

cap

31.12 The ignition rotor should be checked for wear
and corrosion as indicated here (if in doubt about its
condition, buy a new one)

TIF
CORRODED

NO COMPOUND ON
THIS SURFACE

COAT COMPLETE SURFACES
TOP. BOTTOM, AND EDGES
OF ROTOR BLADE TIF WATH
SILICONE COMPOUND —

ALL EXCEPT 31 3L WITH 1/32° THIOK

MULTIPOINT ROTOR

MULTIPOINT ROTOR
12 POINT)

o Fowm MULTIPOINT ROTORS DO NOT
AEQUIRE SILICONE COMPOUND

31.13 Apply silicone dielectric compound to single-point
distributor rotors

and worn, burned or loose terminals (see illustration).

12 Check the rotor for cracks and carbon tracks. Make sure the center
terminal spring tension is adequate and look for corrosion and wear on the
rotor tip (see illustration). Note: The silicone dielectric compound used
on single-point rotors darkens with age and may look like dirt or corrosion.
Do not replace a rotor just because of the dielectric compound's appear-
ance.

13 Replace the cap and rotor if damage or defects are found. Note that
the rotor is held on the shaft by two screws (some models) and on some
models is indexed so it can only be installed one way. Before installing the
cap, apply silicone dielectric compound to the rotor tip of single-point ro-
tors (see illustration).

14 Wheninstalling anew cap, remove the wires fromthe oldcapone ata
time and attach them to the new cap in the exact same location — do not
simultaneously remove all the wires from the old cap or firing order mix-
ups may occur.

32 Carburetor choke check

Refer to illustration 32.3

1 The choke only operates when the engine is cold, so this check
should be performed before the engine has been started for the day.

2  Openthe hood and remove the air cleaner cover and filterfromthe top
of the carburetor.

3 Locate the choke plate (the flat plate attached by small screws to a

pivot shaft) in the carburetor throat (see illustration).

4  Operatethe throttle linkage and make sure the plate closes complete-
ly. Startthe engine and watch the plate —when the engine starts, the choke
plate should open slightly.

5 Allow the engine to continue running at idle speed. As the engine
warms up to operating temperature, the plate should slowly open.

CHOKE PLATE

32.3 With the air cleaner housing cover removed, the choke
plate can be checked for proper operation
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SCREW

33.10 Adjusting the fast idle on a model 5200 carburetor

FAST |DLE
ADJUSTING

;
TSP UOFFT
IDLE SPEED
apiusTING screw () )

TSP DN
ICURB |DLE SPEEDI

33.15 Locations of the TSP-on and TSP-off adjusting
screws on a model 6500 carburetor

6 After a few minutes, the choke plate should be fully open to the verti-
cal position.

7 Note that the engine speed corresponds to the plate opening angle.
With the plate closed, the engine should run at a fast idle speed. As the
plate opens, the engine speed will decrease. The fast idle speed is con-
trolled by the tastidle cam, and even though the choke plate is open com-
pletely, the idle speed will remain high until the throttle plate is opened,
releasing the fastidle cam. Check the drop in idle speed as the choke plate
opens by occasionally “blipping” the throttle.

8 Ifthe choke doesn't work as described, shut off the engine and check
the shaft and linkage for deposits which could cause binding. Use a spray-
onchoke cleaning solvent to remove the deposits as you operate the link-
age. Thisshould loosenupthe linkage and the shaft and allow the choke to
work properly. If the choke still fails to function correctly, the choke bimetal
assembly is malfunctioning and the carburetor may have to be over-
hauled. Refer to Chapter 4 for carburetor overhaul information.

9 Atreqularintervals, clean and lubricate the choke shaft, the fastidle
cam and linkage and the vacuum diaphragm pulldown rod to ensure good
choke performance.

33 Idle speed check and adjustment (carbureted models)

Note: The following adjustments are for carbureted models only. Idle
speed does not require periodic adjustment on fuel-injected models. If the
procedure below conflicts with the procedure listed on the Vehicle Emis-
sion Control Information label in the engine compartment, the procedure
on the label is correct.

1 Connectan accurate tune-up tachometer to the engine, following the
manufacturer's instructions. On models so equipped, connect the ta-
chometer pickup to the TACH TEST terminal on the ignition coil. Block the
vehicle's wheels so it cannot move while adjustments are being made.

Model 5200/6500 carburetor

Refer to illustrations 33.10 and 33.15

2 The Holley/Weber Model 5200 carburetor is used on early (through
1982) four-cylinder models first sold outside California. The Model 6500, a
feedback verston of the same carburetor design, is used on Califernia
four-cylinder models through 1982.

3 Remove the air cleaner and plug all vacuum lines that were attached
to the air cleaner at the vacuum source end.

4  Apply the parking brake and block the wheels so the vehicle will not
roll.

5 Checkandadjust, if necessary, the choke and throtle linkage for free-
dom of movement.

Start the engine and run it up to normal operating temperature.
Disconnect the EGR vacuum line at the valve, and plug the line.
Where applicable, set the air conditioning to OFF.

Where applicable, remove the spark delay valve and route the prima-
ry advance vacuum signal line directly to the distributor vacuum dia-
phragm unit (advance side).

10 Place the transmission in Park (automatic) or Neutral (manual), then
run the engine at normal operating temperature, Check that the choke
piates are closed, then set the throttle so that the fast idle adjusting screw
contacts the kick-down step of the choke cam; adjust the fastidle adjusting
screw to obtain the specified fast idle rpm (see illustration).

11 Setthethrottle to the high step of the choke cam and allow the engine
to run for approximately five seconds.

12 Rotate the choke cam until the fast idle adjusting screw contacts the
choke cam kick-down step. Allow the engine speed to stabilize, then re-
check the fast idle rpm, as described in Steps 10 and 11, readjust if neces-
sary, then repeat the procedure given in the first sentence of this
paragraph to ensure the same, consistent result.

13 Allowthe engine toreturn to the normalidle, then, for automatic trans-
mission models, select Drive. Warning: Be sure the parking brake i1s set
securely and the wheels are blocked before selecting Drive. Do not accel-
erate the engine while it's in Drive, and stand to the side of the vehicle, not
in front of it. while making the following adjustments.

14 Where no TSP assembly isfitted, adjustthe curbidle screwinoroutto
obtain the specified curb idle speed, then proceed to Step 18.

15 Wherea TSP assembly is fitted, adjust the curb idle screw which con-
tacts the solenoid plunger to obtain the specified curb idle speed (the sole-
noid is energized and the plunger extended when the ignition is On) (see
illustration).

16 Now collapse the solenoid plunger by forcing the throttle linkage
against the plunger, grasping the throttle lever and solenoid housing be-
tween the thumb and index finger to alleviate movement of the solenoid
assembly position.

17 Adjustthe TSP-off adjusting screw to obtain the specified TSP-offidle
speed.

18 Open the throttle slightly to allow the solenoid plunger to extend.
19 Provided that all adjustments are now satisfactory, stop the engine,
then install the air cleaner and its associated vacuum lines.

20 Restart the engine and. if necessary, run it up to normal operating
temperature. With the engine running at 2000 rpm (approximately), select
Park (automatic transmission) or Neutral (manual transmission). Allow
five seconds (approximately) for the speed to stabilize, then let the engine
return to idle; set automatic transmission models to Drive. Recheck the
curb idle speed. and. if necessary readjust as described beginning at
Step 12.

21 Reconnect all vacuum lines as they were originally.

w0 m=-m
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33.28 Fast idle adjustment (YFA carburetor)

=

CLRE IDLE APM
ADJUSTMENT

33.35 Location of the curb idle speed adjustment screw
on a typical YFA carburetor

YFA 1V carburetor
Refer to illustrations 33.28 and 33.35

22 Thiscarburetor, infeedback and non-feedback versions, was usedon
1983 through 1986 non-turbocharged versions of the four-cylinder en-
gine. The adjustments that follow apply to both versions.

23 Warm the engine to normal operating temperature.

24 Place the transmission in Park (automatic) or Neutral (manual), then
shut the engine off.

25 Leavethe key in the Off position and make sure the air conditioner (if
so equipped) is also in the Off position.

26 Disconnect the vacuum line from the EGR valve, then plug the dis-
connected end of the line.

27 If equipped with an electric ported vacuum switch (PVS), disconnect
its wire.

28 Refertothe Vehicle Emission Information label for the correct fastidle
cam setting. Place the fast idle adjusting screw on the specified cam step
(see illustration).

29 Withouttouching the accelerator, startthe engine and letitidle. Check
fast idle speed and adjust if necessary by turning the fast idle adjusting
SCIew.

30 "Blip" the throttle and let the engine speed drop to normal idle.

31 Turn the engine off.

32 Unplug and reconnect the EGR hose. Reconnect the electric PVS
wire (if so equipped).

33 Checkthatthe transmission is stillin Park or Neutral, the engine is still
at normal operating temperature and the air conditioner is off.

34 Start the engine and let it idle. Place the transmission in the specified
gear for idle adjustment (refer to Vehicle Emission Control Information la-
bel).

35 Check curb idle speed. Adjust if necessary by turning the hex-head
adjusting screw (see illustration).

36 Place the transmission in Park or Neutral. “Blip” the throttle, then let
the engine idle.

37 Place the transmission in the gear specified for checking idle speed,
thenrecheckidle speed. Readjust as needed, then turn the engine off. Re-
connect all vacuum hoses and the PVS wire, if equipped.

1946/1946C carburetor

38 The model 1946C carburetor (see illustration) was used on Califor-
nia models equipped with the 3.3L inline six-cylinder engine. The Model
1946 carburetor was used on 49-state 3.3L models.

1980 models

Refer to illustration 33.38

39 Disconnect the vacuum hose from the EGR valve and plug the dis-
connected end of the hose. Disconnect and plug the fuel evaporative
purge hose. To do this, trace the hose from the purge valve (on or near the
evaporative emissions “charcoal” canister) to the first place where it can
be disconnected from the underhood routing: e.g., a vacuum tee connec-
tion. Disconnect the hose and plug both the hose and the open connec-
tion.

40 Warm the engine to normal operating temperature.

41 Remove the air cleaner top plate and make sure the choke is off (see
Section 32). Reinstall the air cleaner top plate.

42 Withthe engine at normal operating temperature, raise engine speed
to 2500 rpm for 15 seconds.

43 Refertothe Vehicle Emission Information label for the correct fast idle
cam setting. Place the fast idle screw on the specified cam step.

44 Letthe engine speed stabllize, then measure the engine speed (rpm).
Depending on the engine and the state of tune, it may require anywhere
from 15 seconds to two minutes for the engine speed to stabilize. This will
be indicated by a steady reading on the tachometer.

45 Repeat Step 44 three times to ensure accuracy.

46 If necessary. adjust the fast idle speed adjusting screw (see illustra-
tion 33.38).

47 Repeat the rpm check if an adjustment has been made.

48 Turn the engine off. Unplug and reconnect the EGR hose.

49 Make sure the engine is at normal operating temperature and the air
conditioner is off, -

50 Letthe engine idle and check its speed on the tachometer. Compare
to the Vehicle Emission Control Information label. If the speed fluctuates,
use the average speed.

51 Recheck each rpm range by raising the rpm to 2500 for 15 seconds,
then letting the engine speed drop back to idle. Measure the engine speed
between 15 seconds and two minutes of returning to idle. Readjust idle
speed if necessary.

AIR CLEANER
ATTACHING BRACKET
A1R HORN

CHOKE CAP
RETAINER

CHOKE
PULLDOWN
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ELECTRIC
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FAST IDLE o

SPEED J
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33.38 Details of a model 1946C carburetor
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33.68a Adjustment screws on a model 1946 carburetor
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FAST IDLE ADJUSTMENT
RPM SCREW
ADJUSTMENT (1981)
SCREW \9 \\.__,y
33.61 Locations of the adjustment screws on a model

1946 carburetor

(the model shown is equipped with an automatic
transmission and air conditioning)

52 On models without a solenoid positioner, turn the curb idle speed ad-
justing screw to obtain the specified speed.

53 On models equipped with a solenoid positioner, turn the engine off.
Collapse the solenoid plunger, then check the clearance between the
plunger and the throttle lever. Compare the clearance to the VECI label
and adjust if necessary.

54 On models with an anti-dieseling solenoid positioner (blue plastic
connector), set curb idle (TSP-on) speed by turning the TSP-on adjusting
screw. Then push the throttle lever against the TSP plunger to collapse the
plunger. Adjust the TSP-off speed by turning the curb idle speed adjusting
screw.

55 On models with an air conditioning solenoid positioner (black rubber
connector), set curb idle speed by turning the curb idle speed adjusting
screw.

56 On models with an air conditioning solenoid positioner (black rubber
connector), set the A/C-on rpm. Turn on the air conditioner. Move the
throttle linkage so the TSP plunger can extend, then release the throttle
linkage. Disconnect the A/C compressor wire at the compressor, then ad-
just A/C-on speed by turning the TSP-on adjusting screw.

57 Turn off the air conditioner and reconnect the compressor wire.

58 Unplug and reconnect the fuel evaporative purge hose.

1981 and 1982 models

Refer to illustrations 33.61, 33.68a, 33.68b and 33.68¢c
58 Warm the engine to normal operating temperature, then place the
transmission in Neutral or Park.

60 Disconnect the vacuum hoses from the EGR valve and canister

purge valve. Plug the disconnected ends of the hoses.
61 Place the fast idle rpm adjustment screw on the second step of the
fast idle cam (see illustration).
62 Checkthe engine speedon the tachometer. If necessary, use the fast
idle adjustment screw to adjust the speed to the fast idle speed specified
on the Vehicle Emission Control Information label in the engine compart-
ment.

63 Unplug and reconnect the EGR and canister hoses.
64 Make sure the engine is still at normal operating temperature and the
transmission is still in Neutral or Park.

65 On 1981 models, turn the air conditioner and heater off.
66 On 1982 models, set the heater to Heat, set the blower on High and
turn on the high beam headlights.
67 Place the transmission in the gear specified on the Vehicle Emission
Control Information label. Set the parking brake.
68 Checkthecurbidle speed and adjustif necessary (seeillustrations).

PraSIRETNN

TSP-OFF
ADJUSTMENT
SCREW

? CURB IDLE

ADJUSTMENT
SCREW

33.68b Adjustment screws on a model 1946 carburetor
(the model shown is equipped with an automatic
transmission, but no air conditioning)

ALY [

CURB IDLE ADJUSTMENT
SCREW-Man Trami, Non-AC

TSP.OFF ADJUSTMENT
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I ACON ADJUSTMENT
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33.68c Adjustment screws on a model 1946 carburetor (the model
shown is a Canadian model equipped with a manual transmission)




1-50

Chapter 1 Tune-up and routine maintenance

33.91 A typical fast idle adjusting screw used on a

model 2150-2V carburetor

69 On 1982 models, measure the dashpot clearance (see illustration
33.68d). It should be 0.100-inch. Adjust if necessary.

70 Turn off the headlights, blower and heater.

71 On 1982 models, place the transmission in Park or Neutral,

72 Make sure the engine is still at normal operating temperature.

73 Unplug the TSP electrical connector.

74 Place the transmission in the gear specified on the Vehicle Emission
Control label.

75 Check the TSP-off idle speed and compare it to the Vehicle Emission
Control label. Adjust as needed with the TSP-off adjustment screw.

76 Place the transmission in Park or Neutral and “blip” the throttle. Let
the engine idle, place the transmission in the specified gear and recheck
the curb idle speed. Readjust if necessary,

77 Connect the electrical connector to the TSP.

78 On all air conditioned 1981 models and 1982 air conditioned Cana-
dian models, set the air conditioner for maximum cooling.

79 Disconnect the air conditioning compressor clutch wire.

80 Place the transmission in the specified position and check A/C-on
speed. Adjust as needed.

81 Reconnect the compressor wire and turn off the air conditioner. Con-
nect the hoses to the canister purge valve and EGR valve.

2150-2V carburetor

Refer to illustrations 33.91, 33.92a and 33.92b

82 Warm the engine to normal operating temperature. Shut the engine
off and remove the air cleaner. The air cleaner assembly must be in posi-
tion when engine speeds are measured.

83 Apply the parking brake and block the rear wheels.

B4 Checkandadjust, if necessary, the choke and throttle linkage for free-
dom of movement,

85 Where applicable, turn the air conditioner to Off.

86 Disconnectthe evaporative purge line fram the carburetor and plugit.
87 Disconnect the EGR vacuum hose and plug it. If the vehicle is
equipped with a ported vacuum switch (PVS), do not disconnect the EGR
hose.

88 Disconnect the distributor vacuum hose from the advance side of the
distributor and plug the hose.

89 Follow the vacuum hose from the Thermactor (air pump) dump valve
to the carburetor and disconnect the dump valve vacuum hose nearest the
carburetor. Plug the original vacuum source and connect the dump valve
directly to manifold vacuum.

90 Withthetransmissionin Park (automatic) or Neutral (manual) and the
choke plate fully open, run the engine at 2500 rpm for 15 seconds. Place
the fastidle lever on the fast idle cam step specified on the Vehicle Emis-
sion Information label. Allow the engine speed to stabilize (10 to 15 sec-
onds) and measure the fast idle rpm.

91 Repeatthe procedure three times and adjust the fastidle rpm if not as
specified (see illustration),

92 Before adjusting the curb idle, it is necessary to determine which of
the various throttle positioners and engine speed control devices the car-
buretor is equipped with (see illustrations).

93 Make all adjustments after adjusting the fast idle speed by following
the procedure described in steps 82 through 91,

94 On vehicles without air conditioning or other solenoid devices, the
curb idle is adjusted by turning the curb idle speed adjusting screw.

95 Ifthe carburetorisequipped with a dashpot to control the throttle clos-
ing, the dashpot plunger must be collapsed with the engine off. Check the
clearance between the plunger and the throttle lever pad and adjust, if
necessary, to the specifications on the Vehicle Emission Control label.
Each time the curb idle is adjusted, the dashpot clearance must also be
adjusted.

SOLENOID
DASHPOT

DASHPOT CLEARANCE
NOT ADJUSTABLE

AC ADJUSTING
SCREW

| CURB IDLE SPEED
l ADJUSTING SCREW

33.92a A solenoid-dashpot throttle positioner
used on model 2150-2V carburetors
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CURB IDLE SPEED
ADJUSTING SCREW

33.92b A solenoid throttle positioner used on model
2150-2V carburetors

33.102 Fast idle speed adjustment on a model
4180C-4V carburetor

96 On anti-dieseling solenoid (TSP) equipped vehicles, the curb idle
speed is adjusted by collapsing the TSP plunger by forcing the throttle le-
ver pad against the plunger. The curb idle speed is then adjusted by turn-
ing the curb idle speed adjusting screw.

97 If equipped with air conditioning, dashpot and TSP, turn the air condi-
tioning off and measure the curb idle speed. Adjust to the curb idle speed
listed on the Emissions Control Information label by turning the curb idle
speed adjusting screw. Turn the engine off, collapse the TSP plunger and
checkthe clearance between the plunger and the throttle lever pad. To ad-
just. turn the long screw which is part of the assembly mounting bracket.
98 Reconnectall vacuum lines and Thermactor hoses to their proper lo-
cations and reinstall the air cleaner.

4180C-4V carburetor
Refer to illustration 33.102

99 Place the transmission in Neutral or Park.

100 Warm the engine to normal operating temperature.

101 Disconnect the vacuum hose from the EGR valve. Plug the discon-
nected end of the hose,

102 Place the fastidle adjusting screw on the specified step of the fast idle
cam (see illustration). Refer to the Vehicle Emission Control Information
labelfor the specified step and fast idle speed. Using the screw, adjust the
fast idle speed if necessary.

103 Rev the engine momentarily, place the fastidle adjusting screw back
on the specified step of the fast idle cam and recheck fast idle speed.
Readjust if necessary.

104 Unplug and reconnect the EGR vacuum hose.

105 Make sure the transmission is still in Neutral or Park and that the en-
gine is still at normal operating temperature.

106 Place the air conditioning/heat selector in the Off position.

107 Disconnectthe vacuum hose from the throttle kicker onthe carburetor
and plug the disconnected end of the hose.

108 Place the transmission in the specified gear (see the Vehicle Emis-
sion Control Information label).

109 Check curb idle speed on the tachometer. Adjust if necessary to the
speed listed on the Vehicle Emission Control label by turning the curb idle
speed adjusting screw,

110 Place the transmission in Neutral or Park and “blip” the throttle mo-
mentarily.

111 Place the transmission back in the specified gear and recheck curb
idle speed. Readjust if necessary.

112 Unplug and reconnect the throttle kicker vacuum hose.

113 Whenever engine idle speed must be changed by more than 50 rpm,
readjust the AQOD lever at the carburetor (see Chapter 7).

FAST IDLE WP

LEVER FEEDBACK MOTOR

{7200 V.V, ONLY}

33.115 Fast idle speed adjustment on carburetor
models 2700VV and 7200VV

2700VV/7200VV carburetor

Refer to illustrations 33.115 and 33.123

114 Disconnect the vacuum hose from the EGR valve and plug the dis-
connected end of the hose.

115 With the choke off and the engine at normal operating temperature,
raise engine speed to 2500 rpm for 15 seconds. Place the fast idle adjust-
ing screw on the specified step of the fastidle lever (see illustration). Re-
fer to the Vehicle Emission Control Information label for the specified step
and fast idle speed.

116 Let engine speed stabilize, then measure the engine speed (rpm).
Depending upon the engine and the state of tune, it may require anywhere
from 15 seconds to 2 minutes for the engine speed (number of rpm) to sta-
bilize.

117 Repeat the above step three times to ensure accuracy.

118 Adjust fast idle speed, if necessary, by turning the fast idle screw.
119 Repeat the rpm check if an adjustment has been made.

120 Turn the engine off.

121 Disconnectand plug the fuel evaporative purge hose. Todo this, trace
the hose from the purge valve (located on or near the evaporative emis-
sions "charcoal” canister) to the first place where it can be disconnected
from the underhood routing, eg: vacuum tee connection. Disconnect the
hose and plug both the hose and the open connection.
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33.123 The various types of throttle positioners used on carburetor models 2700VV and 7200VV

122 Check the engine fast idle speed as described in Steps 115
through 117

123 The method of curb idle adjustment is determined by the type of
throttle positioning device installed on the carburetor (see illustration).
The adjustment procedures are as follows:

a) 2700VV carburetors with solenoid positioners must be in Drive
whenthe curbidle rpmis checked. The curbidle is adjusted by turn-
ing the adjustment screw in the bracket
On vehicles with no solenoids or positioners, turn the throttle stop
adjustment screw to obtain the specified curb idie rpm
On dashpot equipped carburetors, adjust the curb idle speed with
the throttle stop adjustment screw. Turn the engine off, collapse the
dashpot plunger and measure the distance between the throttle le-
ver pad. Adjust to the specifications on the Emissions Control Infor-
mation label if necessary. Start the engine and check the curb idle
speed. repeating the procedure until the proper curb idle speed is
obtained
On 7200VV carburetors equipped with vacuum-operated throttle
modulator (VOTM), turn the throttle stop screw counterclockwise
and recheck. If the curb idle rpm is below specifications. shut off
the engine and turn the throttle stop screw a full turn clockwise
Startthe engine and recheck the curbidle, repeating the procedure
until the idle is within specifications.

124 Reconnect all vacuum hoses.

b

c
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34 Windshield wiper blade check and replacement

Refer to iflustrations 34.5 and 34.16

1 Road film can build up on the wiper blades and effect their efficiency,
so they should be washed regularly with a mild detergent solution.

GUIDE NOTCH

1 FIND ROTCH

ON ONE SIDE
4 TWIST A
PULL-UP

3 BOW THE FRAME
FORCE DOWN

5 [ISENGAGE THE
DTHER GUIDES

BLADE REPLACEMENT

LIFT THE SPRING LOCK
10 REMOVE THE BLADE 4
FROM THE WIPER ARM

2 NON SLIP
SURFACE

VIEW &

34.5 Windshield wiper blade assembly replacement (Tridon type)

Check

2  The windshield wiper and blade assembly should be inspected peri-
odically. Even if you don't use your wipers, the sun and elements will dry
out the rubber portions, causing them to crack and break apart. If inspec-
tion reveals hardened or cracked rubber, replace the wiper blades. If in-
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34.16 Windshield wiper blade element replacement (Trico type)
spection reveals nothing unusual, wet the windshield, turn the wipers on, 11 Lift the blade off the surface and let it hang slack.

allowthemto cycle severaltimes, then shutthemoff. An unevenwiper pat-
tern across the glass or streaks over clean glass indicate that the blades
should be replaced.

3 The operation of the wiper mechanism can loosen the fasteners, so
they should be checked and tightened, as necessary, at the same time the
wiper blades are checked (see Chapter 12 for further information regard-
ing the wiper mechanism),

Blade assembly replacement (Tridon blades)

4  Parkthe wiper blades in a convenient position to be worked on. To do
this, run the wipers, then turn the ignition key to Off when the wiper blades
reach the desired position.

5 Liftthe blade slightly from the windshield. Pull up on the spring lock to
release the blade (see illustration) and take the blade off. Caution: Do
not pull too hard on the spring lock or it will be distorted.

6 Push the new blade assembly onto the arm pivot pin. Make sure the
spring lock secures the blade to the pin. |

Blade element replacement (Tridon blades)

7 Remove the wiper blade from the arm.

B Locate one of the 7/16-inch removal notches in the blade assembly.
Thereis a notch ateach end of the blade, approximately one inch from the
end (see illustration 34.5).

9 Stand the blade on a non-slippery surface, then press down on the
upper end of the blade enough to bow it slightly. Caution: Do not press
down hard enough to break the blade.

10 Take firm hold of the blade element's plastic backing strip. Pull up on
the element and twist it counterclockwise at the same time, so the plastic
backing strip snaps out of the retaining tab on the end of the blade.

12 Slide the plastic backing strip down the blade until the removal notch
aligns with the next retaining tab. Twist the element slightly to pop it out of
the blade.

13 Repeat Step 12 with the remaining tabs to remove the blade.

14 Toinstall, reverse steps 12 and 13. Be sure the element engages all
six retaining tabs in the wiper blade.

Blade element replacement (Trico blades)

15 Remove the wiper blade from the arm (see Step 20 below).

16 Inser a flat-bladed screwdriver 1/8-inch or less into the space be-
tween the element and rubber backing strip (see illustration). While
pressing the screwdriver down and inward, twist it clockwise to separate
the element from the retaining tab.

17 Slide the element out of the other retaining tabs.

18 Slide the new element into four of the five retaining tabs.

Twist the element into the fifth retaining tab to secure it.

19 Make sure the new element is secured by all five tabs, then install the
wiper blade on the arm.

Blade assembly replacement (Trico blades)

20 Trico metal blades have a rectangular release hole above the wiper
arm mounting pin.

21 Park the wiper blades in a convenient position to be worked on. Todo
this, run the wipers, then turn the ignition key to Off when the wiper blades
reach the desired position,

22 Letthe blade assembly rest on the windshield and insert a small flat-
bladed screwdriver into the release hole (see illustration 33.16). Push
down on the coil spring inside the hole and pull the wiper blade from the
arm.

23 Push the new blade onto the pivot pin until it locks.
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35 Owner safety checks

1 Most of these checks can be easily done while the vehicle is being
driven, simply by paying attention to the specified items. The checks are
intended to make the vehicle owner aware of potential safety problems be-
fore they occur.

2 Checkthe seatbelts for wear, fraying and cuts. Make sure the buckles
latch securely and that the automatic retractors function correctly. Do not
try to repair seatbelts; always replace them if any problems are found.
3 Make sure the ignition key cannot be removed when the transmission
isin any gear other than Park (automatic) or Reverse (manual). Make sure
the steering column locks when the key is removed from the ignition. It
may be necessary to rotate the steering wheel slightly to lock the steering
column.

4 Check the parking brake. The easiest way to do this is to park on a
steep hill, setthe parking brake and note whether it keeps the vehicle from
rolling.

5 Ifequipped with automatic transmission, also check the Park mecha-
nism. Place the transmission in Park, release the parking brake and note
whether the transmission holds the vehicle from rolling. If the vehicle rolls
while in Park, the transmission should be taken to a qualified shop for re-
pairs.

6 Ifequipped with an automatic transmission. note whether the shiftin-
dicator shows the proper gear. If it doesn't, refer to Chapter 7 for linkage
adjustment procedures.

7 Ifequipped with automatic transmission, make sure the vehicle starts
only in Park or Neutral. If it starts in any other gear, refer to Chapter 7 for
switch adjustment procedures.

8 On 1985 and later models equipped with a manual transmission, the

starter should operate only when the clutch pedal is pressed to the floor. If
the starter operates when it shouldn't. refer to Chapter B for clutch safety
switch service.

9 Make sure the brakes do not pull to one side while stopping. The
brake pedal should feel firm, but excessive effort should not be required to
stopthe vehicle. If the pedal sinks too low. if you have to pump it more than
once to get a firm pedal, or if pedal effort is too high, refer to Chapter 9 for
repair procedures. A squealing sound from the front brakes may be
caused by the pad wearindicators. Referto Chapter 9 for pad replacement
procedures.

10 Rearview mirrors should be clean and undamaged. They should hold
their position when adjusted.

11 Sunvisors should hold their position when adjusted. They should re-
main securely out of the way when lifted off the windshield.

12 Make sure the defroster blows heated air onto the windshield. If it
doesn't, refer to Chapter 3 for heating system service,

13 Thehornshould sound with aclearly audible tone every time itis oper-
ated. If not, refer to Chapter 12.

14 Make sure windows are clean and undamaged.

15 Turn on the lights, then walk around the vehicle and make sure they
wark, Check headlights in both the high beam and low beam positions.
Checkthe turn indicators for one side of the vehicle, then for the other side.
If possible, have an assistant watch the brake lights while you push the
pedal. If no assistantis available, the brake lights can be checked by back-
ing up to a wall or garage door, then pressing the pedal. There should be
two distinct patches of red light (three for models equipped with a high
mount brake light) when the brake pedal is pressed.

16 Make sure locks operate smoothly when the key is turned. Lubricate
locks if necessary with Ford Lock Lubricant or an equivalent product.
Make sure all latches hold securely.
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Specifications
General >
Cylinder numbers (front-to-rear) ........................... 1-2-3-4
FINGOIIET s moesnmmens s srsiamive sHRe @SR CRETEE & 1-3-4-2
Camshaft
Lobe lift (intake and exhaust)

1979 throUgh 1982 - owmassn aumissn Bieasa Dl L L 0.2437 in

1983,1984and 19910n . ... ... .. 0.2381in

1985 Nrotgh 1990 . wwsammu s ennm e i e S Ui S TR s 0.400in

Allowable lobe liftloss .. ...... ... ..o 0.005 in max
Endplay

Standard ... 0.001 to 0.007 in

RUnoU Mt oima s i s sy e S Faiaiam o 5o s 1
OOCORTOURE M 51ores:s o mmmmmanimemome e« B, o n e
Journal-to-bearing (oil) clearance

SHANAAT s coisan srammnss s e sare a5 S

Torque specifications
Camshaft sprocketbolt . ....... ... ... ... ... ...
Crankshaft pulley/sprocket bolt

1979through 1986 .. ... ... .. ...

1987 othrough 1890 & covw sy Lol e Wy s R evevsn 45

THINON oo trmmmnnns et 80 s 0 A 00 T s o
Camshaft retaining plate bolt
Alxiliary:shaft SprocketBolt . .. .o s vsees meesemsmmsmie o
Auxiliary shaft retaining plate screws
Tiing:belt oUter €aVEr BolS . . . . vvue o vsse mmisneen e e v
Timing belt tensioner adjustmentbolt ... ....................
Timing belt tensioner pivotbolt . ........... ... ...c0oovin...
Camshaftcoverbolts .................... ...
Camshatft cover shield bolt (if equipped)
Cylinder head bolts

SUIBH T i ioimimnt o e ioe s e i o 09 S RS R e s

SUOPIZ: 5005 1 0 vim 51w mimcn o e o e S S AR B
FIYWREBEDOMS o oocvomi s cvmamins s amtiao s e e e s s

0.009in

1.77131t0 1.7720 in

0.005 in (total indicator reading)
0.0005 in

0.001 to 0.003 in
0.006 in
0.000 to 0.010 in below front face of bearing tower

Ft-Ibs (unless otherwise indicated)
50 to 71

100-120
103-133
114-151
6to9
28 to 40
6t09
B6to9
14 to 21
2810 40
6to8
28 to 40

50 to 60
801to 90
56 to 64
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Torque specifications (continued)

Intake manifold bolts
1978 through 1986
Step 1
DVOEER (0, by 61950 0 P e e ) i 2 SR TR Bopagans
1987 through 1988
= =1 o T
Exhaust manifold bolts
1979 through 1986
Step 1
D 2 .
1987 on (except 1991 on 2.3L four-cylinder engines)
Step 1
AP s vvning Frss Sr e R Tr DR E TE A S A S
1991 and later 2.3L four-cylinder engines
Regular bolts
Step 1
SO i s e R R e R
Studtypebolts . ... ... .. .
Heat shield nuts (1991 on 2.3L four-cylinder engines)
Qil pan-to-engine block bolts
1979 through 1986
Small bolts
Largebolts: win oo ive s G s EREnis A S e
1987 on (except 1991 on 2.3L four-cylinder engines)
1991 on 2.3L four-cylinderengines . ......................
Oil pan-to-transmission bolts (1991 on 2.3L four-cylinder engines)

Ft-lbs (unless otherwise indicated)

5t07

14 to 21
1510 22
20to 29

60 to 84 in-lbs
16 to 23

178 to 204 in-lbs
2010 30

1510 17
20 to 30
20 to 33
20 to 29

72 to 96 in-lbs
96 to 120 in-Ibs
120 to 162 in-lbs
120 to 144 in-lbs

O] s T SR A e b e e s e e et 30 to 36
BHOD 2. e soaminm oo smnirsrs e e A S S G /AR SR 30to 39
Qilpumpbolts . . ... o e 14 to 21
Oil pump pick-UPTUBB UL ..« vomansiminsowsie svmeis 2o 14 to 21
Engine mount-to-block bolts
FITHHhrOUGN 1981 v sonmsmsa s s wamidn e cawss 35to B0
FOBE: (ot 5 b e mom prres s ot e 8 5 BT AR 1B R S P, b 40 10 55
1983 through 1987 v civvniim amman s eianas s v 33to 45
1988 on -
Except convertible e camaus wsiaiis s S neaa W 331045
Convertible ... ... e e 2510 35
Engine mount-to-frame nuts and bolts
1979 through 1981 . . .. e 40 to B0
TEB2: snvmmviamin it wrs s ST A e P 70 to 90
1B e 57 to 65
1084 v vmsia swiiass CRSEE RS TR FE 50 to 65
1985
Ntk s mmn e n Erre s ST AT i S S 80to 106
Turbo
Bolt- s orinmmea e SReai SR S R i T 33to 45
UL L e e 50 to 65
TOBE: e s s A i i ) fa S 2 M A G A TR 4510 55
1987 on
Bl o it g S S N T S 45to 63
Y 15 oo e O L e w2 AT RS ) GO D B 80 to 106
Engine mount-to-bracketbolt ............ ... .. .. o L 65 to 85
1 General information 2  Repair operations possible with the engine in the vehicle

This Part of Chapter 2 is devoted to in-vehicle repair procedures for
the 2.3L Over Head Camshaft (OHC) four-cylinder engine.

Information concerning engine removal and installation, as well as en-
gine block and cylinder head overhaul, is in Part E 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 included in this Part
of Chapter 2 will not apply.

The specifications included in this Part of Chapter 2 apply only to the
engine and procedures in this Part. The specifications necessary for re-
building the block and cylinder head are found in Part E.

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 pressure 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 re-
move the hood to improve access to the engine as repairs are performed
(refer to Chapter 11 if necessary).

If vacuum, exhaust, oil or coolant leaks develop, indicating a need for
gasket or seal replacement, the repairs can generally be made with the
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3.6 Turn the crankshaft until the TC mark on the pulley is
aligned with the pointer on the timing belt cover — note that
in this illustration the crankshaft must be turned just a
little more to align the mark with the pointer

4.7 Exploded view of camshaft cover and related
components (typical)

engine in the vehicle. The intake and exhaust manifold gaskets, oil pan
gasket, camshaftcover gasketandcylinder head gasket are all accessible
with the engine in place. The crankshaft oil seals can also be replaced
without removing the engine.

Engine components such as the intake and exhaust manifolds, the oil
pan, the oil pump, the auxiliary shaft, the water pump, the starter motor,
the alternator, the distributor and the fuel system components can be re-
moved for repair with the engine in place.

Since the cylinder head can be removed without pulling the engine,
camshaft and valve component servicing can also be accomplished with
the engine in the vehicle,

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 rec-
ommended because of the cleaning and preparation work that must be
done to the components involved.

5 Remove the distributor cap as described in Chapter 1.

6 Turnthe crankshaft (see Paragraph 3 above) until the ignition timing
mark for TDC on the crankshaft pulley is aligned with the timing pointer on
the belt cover (see illustration).

7  Therotorshould now be pointing directly at the mark you made earlier
on the distributor. If it isn't, the piston is at TC on the exhaust stroke.

8 To get the piston to TDC on the compression stroke, turn the crank-
shaft one complete turn (360-degrees) clockwise. The rotor should now
be pointing at the mark. When the rotoris pointing atthe number one spark
plug wire terminal in the distributor cap (which is indicated by the mark on
the distributor) and the ignition timing marks are aligned, the number one
piston is at TDC on the compression stroke.

9  Afterthe number one piston has been positioned at TDC on the com-
pression stroke, TDC for any of the remaining cylinders can be located by
turning the crankshaft and following the firing order (refer to the Specifica-
tions).

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

4  Camshaft cover — removal and installation

Refer to illustration 3.6

1 Top Dead Center (TDC) is the highest paint 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 are referenced to the number one piston at TDC
on the compression stroke.

2 Positioning the piston(s) at TDC is an essential part of many proce-
dures such as in-vehicle valve train service, timing belt replacement and
distributor removal.

3 Inorderto bring any piston to TDC, the crankshaft must be turned us-
ing one of the methods outlined below. When looking at the front of the en-
gine, normal crankshaft rotation is clockwise. Caution: Turning the
crankshaft backwards may cause the timing belt to jump teeth.

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

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

c) Ifanassistantis available to turn the ignition switch to the Start po-
sition in short bursts, you can get the piston close to TDC without
aremote starter switch. Use a socket and breaker bar as described
in Paragraph a) to complete the procedure.

4  Locate the number one spark plug wire terminal in the distributor cap,
then mark the distributor base directly under the terminal.

Refer to illustration 4.7

1 Disconnect the negative cable from the battery.

2 Non-Turbo - remove the air cleaner (see Chapter 4).

3  Turbo —detach the air duct from the turbocharger and throttle body
(Chapter 4).

4 Remove the PCV tube from the camshaft cover (Chapter 6).

5 On EFl-equipped models, remove the throttle body (Chapter 4).

6 Removethe plugwiresfromthe plugs and detach the wire holderfrom
the camshaft cover.

7 Remove the bolts and studs and separate the cover from the engine
(seeillustration). lt may be necessary to break the gasket seal by tapping
the cover with a soft-face hammer. If it's really stuck, use a knife, gasket
scraper or chisel to remove it, but be very careful notto damage the gasket
sealing surfaces of the cover or head. Don't lose the sealing grommets.
8 Place cleanrags in the camshaft gallery to keep foreign material out
of the engine.

9 Remove all traces of gasket material from the cover and head. Be
careful not to nick or gouge the surfaces. Clean the mating surfaces with
lacquer thinner or acetone.

10 Reinstall the cover with a new gasket — apply Ford adhesive no.
7AZ-19B508-A (or an equivalent oil-resistant sealant) to the mating sur-
faces of the cover and head. The tabs on the gasket mustfitinto the slotsin
the cover. Install the bolts and tighten them to the specified torque in a
criss-cross pattern.

11 Reinstallthe throttle body (Chapter 4) and the remaining components
previously removed or disconnected.

12 Run the engine and check for vacuum and oil leaks.




2A -4

Chapter 2 Part A Four-cylinder engine

AR LINE
AND ADAPTER

5.8 Valve components — note that in this
view the camshaft lobe is contacting the
cam follower (arrow), which compresses
the valve spring and opens the valve — for
work described in Section 5 the valve
should be closed, with the cam lobe

5.17 Ford valve stem seal tool

pointing up, away from the follower

5.7 While compressed air holds the
valve closed, a special tool is used to
collapse the spring so the cam follower B

and lash adjuster can be removed C Valve

A Cam follower
Lash adjuster

D Valve spring
E  Valve keepers

5 \Valve seals and springs — replacement

Refer to illustrations 5.7, 5.8 and 5.17

Note: Broken valve springs and defective valve stem seals can be re-
placed without removing the cylinder head. Two special tools and a com-
pressed air source are normally required to perform this operation, so read
through this Section carefully and rent or buy the tools before beginning
the job. If compressed air isn't available, a length of nylon rope can be
usedto keep the valves from falling into the cylinder during this procedure.
1 Refer to Section 4 and remove the camshaft cover.

2 Remove the spark plug from the cylinder which has the defective
component. If all of the valve stem seals are being replaced, all of the
spark plugs should be removed (Chapter 1).

3 Turn the crankshaft until the piston in the affected cylinder is at top
dead center onthe compression stroke (refer to Section 3 forinstructions).

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 (1-3-4-2).

4 Thread an adapter into the spark plug hole 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 compression gauges utilize a
screw-in fitting that may work with your air hose quick-disconnect fitting.
5 Apply compressed air to the cylinder. The valves for that cylinder
should be held in place by the air pressure. Ifthe valve faces orseatsarein
poor condition, leaks may prevent the air pressure from retaining the
valves — refer to the alternative procedure below.

6 Ifyoudon'thave accesstocompressedair, an alternative method can
be used. Position the piston at a point just before TDC on the compression
stroke, then feed a long piece of nylon rope through the spark plug hole
until it fills the combustion chamber. Be sure to leave the end of the rope

BELT COVER
OUTER

\

SCREW AND WASHER — g9 ®)
A
SCREW.PAN HEAD P

SHOULDER TIGHTEN

CRANKSHAFT
PULLEY

6.10a Timing belt cover installation details
(1979 through 1990)

6.10b Timing belt cover installation details
(1991 and later models)
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hanging out of the engine so it can be removed easily. Use a large breaker
bar and socket to rotate the crankshaft in the normal direction of rotation
until slight resistance is felt.

7 Stuffshop rags into the cylinder head holes near the valves to prevent
parts and tools from falling into the engine, then use a valve spring com-
pressor to compress the spring (see illustration).

8  With the spring compressed, slide the cam follower over the lash ad-
juster to remove it (see illustration). Also remove the lash adjuster.

9  Stillcompressing the spring, remove the keepers. Release the valve
spring tool and remove the spring retainer, damper assembly and valve
spring.

10 Remove and discard the valve stem seal. Note: If air pressure fails to
holdthe valve in the closed position during this operation, the valve face or
seatis probably damaged. If so, the cylinder head will have to be removed
for additional repair operations.

11 Wrap a rubber band or tape around the top of the valve stem so the
valve will not fall into the cylinder, then release the air pressure.

12 Inspectthe 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 dam-
aged. 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. Lubri-
cate the valve stem with engine oil and install a new umbrella type guide
seal, if used.

15 Place the plastic installation cap over the end of the valve stem.

16 Start the valve stem seal carefully over the cap and push the seal
down until the jacket touches the top of the guide.

17 Removethe plastic cap and use the installation tool (see illustration)
or two screwdrivers to bottom the seal on the valve guide.

18 Installthe valve spring, damper and retainer, compress the spring and
install the keepers.

19 Install the lash adjuster and cam follower,

20 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.
Caution: Do not turn the crankshaft backwards to release the rope. Turn-
ing the crankshaft backwards will cause the timing belt to jump teeth.

21 Reinstall the various components removed.

22 Startand run the engine, then check for oil leaks and unusual sounds
coming from the camshaft cover area.

6 Timing belt — removal, installation and adjustment

Refer to iflustrations 6.10a, 6.10b, 6.11a, 6.11b, 6.24 and 6.27
Disconnect the negative cable from the battery.

Remove the fan shroud (Chapter 3).

Remove the fan and the water pump pulley (Chapter 3).

Remove the drivebelts (Chapter 1).

Drain the cooling system (Chapter 1) and remove the upper radiator
hose (Chapter 3).

6 Remove the thermostat housing and gasket (Chapter 3).

7 Position the number one piston at top dead center on the compres-
sion stroke (Section 3). Caution: Always turn the crankshaft in the direc-
tion of normal rotation (clockwise, viewed from the front). Backward
rotation may cause the timing belt to jump teeth. DO NOT turn the crank-
shaft during this procedure, after the number one piston is at TDC, until
after the timing belt is reinstalled!

8  Make sure the distributor rotor is pointing at the number one plug wire
terminal.

9 Remove the crankshaft drivebelt pulley and belt guide.

10 On 1979 through 1990 models, remove the four bolts and one screw
and detach the outer timing belt cover (see illustration). On 1991 and lat-
er models, remove the one bolt, then carefully release the eight cover in-
terlocking tabs and detach the outer timing belt cover (see illustration).
11 Loosenthe belt tensioner adjustment bolt, then position spreader tool
no. T74P-6254-A on the tensioner pin and retract the belt tensioner (see
illustrations). If the special tool is not available, a prybar wedged be-

L5  —A  I b I
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6.11b A special Ford tool, or a prybar, can be used to release
the tension on the timing belt

tween the roll pin and tensioner may work. Tighten the adjustment bolt to
hold the tensioner in the retracted position.

12 Remove the timing beltand inspectitfor wear and damage. If it's worn
ordamaged, replace the belt. Caution: Ifin doubt about the belt condition,
install a new one. If the belt breaks during engine operation, extensive
damage may occur!

13 Check the sprockets for wear, cracks and burrs on the teeth. If the
sprockets are worn or damaged, they can be detached after removing the
mounting bolts. Make sure the new sprockets are installed correctly (see
illustration 6.11a). Tighten the mounting bolts to the torque listed in this
Chapter's Specifications. Note: Install a new camshaft sprocket bolt or
use Teflon sealing tape on the old bol.

14 Make sure the valve timing mark on the camshaft sprocket is aligned
with the pointer on the engine case. Install the timing belt over the crank-
shaft sprocket, then over the auxiliary shaft sprocket.

15 Pullthe beltup (pulling slack from between the auxiliary and camshatft
sprockets) and install it on the camshaft sprocket in a counterclockwise
direction so no slack will be between the two sprockets. Align the belt fore
and aft on the sprockets.

16 Loosen the tensioner adjustment bolt to allow the tensioner to move
against the belt. If the spring does not have enough tension to move the
roller against the belt (the belt hangs loose), it may be necessary to insert
tool no. T74P-6254-A or a prybar between the tensioner and pin and push
the roller against the belt. Tighten the bolt to the torque listed in this Chap-
ter's Specifications. Note: The spring cannot be used to set belt tension. A
wrench must be used on the tensioner assembly.

17 Remove the spark plugs. Slowly rotate the crankshaft two complete
turns in the direction of normal rotation to make sure the belt is seated and
to remove any slack. While turning the crankshaft, feel and listen for valve-
to-piston contact. Don't force the crankshaft —if binding is felt, recheck all
work or seek professional advice!

18 Tighten the tensioner adjustment and pivot bolts to the specified
torque. Recheck the alignment of the valve timing marks.

19 On 1979 through 1990 models, install the timing belt outer cover and
tighten the bolts to the torque listed in this Chapter's Specifications. On
1991 and later models, snap the cover into place, making sure all inter-
locking tabs are engaged properly, then install the one bolt and tighten to
the torque listed in this Chapter’s Specifications.

20 The remaining installation steps are the reverse of removal. Be sure
to tighten the crankshaft pulley/sprocket bolt to the specified torque.

21 Bring the number one piston to top dead center on the compression
stroke (Section 3).

22 Remove the distributor cap and make sure the distributor rotor is
pointing at the number one spark plug wire terminal.

23 Remove the access plug from the timing belt cover.

24 Look through the access hole in the belt cover to be sure that the tim-
ing mark on the camshatft sprocket is lined up with the pointer (see illus-
tration).

6.24 Before starting the engine, remove the plug from the belt
cover and recheck the timing marks

TIMING POINTER MUST
INDEX WITH TIMING
MARK ON SPROCKET

ACCESS
PLUG

D.‘
)
g DISTRIBUTOR ROTOR MUST

ALIGN WITH NO. 1 FIRING
POSITION

TDC TIMING MARK ON COVER MUST
ALIGN WITH MARK ON PULLEY

6.27 If the marks are aligned as shown here, the valve timing
is correct (which means the timing belt has been
installed correctly)

25 Make sure the timing mark on the crankshaft pulley aligns with the
TDC mark on the belt cover.

26 Reinstall the belt cover access plug.

27 Ifthe marks don't align as described (see illustration), recheck the
timing belt installation.

7 Camshaft and followers — removal, inspection
and installation

Refer to illustrations 7.9 and 7.12

Removal

1 Disconnect the negative cable from the battery.

2 Remove the camshaft cover, the timing belt cover and the timing belt
(Sections 4 and 6). Unbolt the alternator bracket from the cylinder head
and push it aside.

3 Remove the spring clip from the hydraulic valve lash adjuster end of
each cam follower.
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7.9 The camshaft retaining plate is held in place with
two screws

4 Usingavalve spring compressor, compress the valve spring and slide
outthe cam follower (see Section 5 if necessary). Keep the cam followers
in order so they can be reinstalled in their original locations.

5 Liftoutthe hydraulic lash adjusters, keeping each one with its respec-
tive cam follower.

6 Remove the camshaft sprocket mounting bolt and washer. A long
screwdriverplaced through one of the holes in the sprocket will prevent the
camshaft from turning.

7 Draw off the sprocket with a puller, then remove the belt guide.

8 Remove the sprocket locating pin from the end of the camshaft.

9 Remove the camshaft retaining plate from the rear bearing pedestal
(see illustration).

10 Raise the vehicle and support it securely on jackstands.

11 Position a floor jack under the engine. Place a block of wood on the
jack pad. Remove the left and right engine mount bolts and nuts. Raise the
engine as high as it will go. Place blocks of wood between the engine
mounts and frame brackets and remove the jack. Warning: DO NOT
place your hands under the engine where they would be crushed if the jack
failed!

12 Usingahammer and a brass or aluminum drift, drive the camshaft out
toward the front of the engine, taking the front seal with it (see illustra-
tion). Be very careful not to damage the camshatt bearings and journals
as it's pushed out.

Inspection

Camshaft and bearings

13 After the camshatt has been removed from the engine, cleaned with
solvent and dried, inspect the bearing journals for uneven wear, pits and
galling. If the journals are damaged, the bearing inserts in the head are
probably damaged as well. Both the camshaft and bearings will have to be
replaced with new ones. Measure the inside diameter of each camshatft
bearing and record the results (take two measurements, 90-degrees
apart, at each bearing).

14 Measure the camshaft bearing journals with a micrometer to deter-
mine if they're excessively worn or out-of-round. If they're more than
0.005-inch out-of-round, the camshaft should be replaced with a new one.
Subtract the bearing journal diameters from the corresponding bearing in-
side diameter measurements to obtain the oil clearance. If it's excessive,
new bearings must be installed. Note: Camshaft bearing replacement re-
quires special tools and expertise that place it outside the scope of the do-
it-yourselfer. Take the head to an automotive machine shop to ensure that
the job is done correctly.

16 Check the camshaft lobes for heat discoloration, score marks,
chipped areas, pitting and uneven wear. If the lobes are in good condition
the camshaft can be reused.

16 Make sure the camshaft oil passages are clear and clean.

17 To check the thrust plate for wear, install the camshaft in the cylinder
head and position the thrust plate at the rear. Using a dial indicator, check
the total end play by tapping the camshaft carefully back-and-forth. If the
end play is outside the specified limit, replace the thrust plate with a new
one.
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7.12 Camshaft and related components — exploded view

Cam followers

18 Check the faces of the cam followers (which bear on the cam lobes)
for signs of pitting, score marks and other forms of wear. They should fit
snugly on the pivot bolt.

18 Inspect the face which bears on the valve stem. If it's pitted, the cam
follower must be replaced with a new one.

20 If excessive cam follower wear is evident (and possibly excessive
cam lobe wear), it may be due to a malfunction of the valve drive lubrica-
tion tube. If this has occurred, replace the tube and the cam follower. If
more than one cam follower is excessively worn, replace the camshaft, all
the cam followers and the lubrication tube. This also applies where exces-
sive cam lobe wear is found.

21 During any operation which requires removal of the camshaft cover,
make sure that oil is being discharged from the lubrication tube nozzles by
cranking the engine with the starter motor.

Instaliation

22 Liberally coatthe camshaftjournals and bearings with engine assem-
bly lube or moly-base grease, then carefully install the camshatft in the cyl-
inder head.

23 Install the retaining plate and screws.

24 Lubricate the new camshaft oil seal with engine oil and carefully tap it
into place at the front of the cylinder head with a large socket and a ham-
mer. Make sure it enters the bore squarely and seats completely.

25 Install the belt guide and pin at the front end of the camshaft, then
carefully tap on the sprocket.

26 |Install a new sprocket bolt or use Teflon sealing tape on the threads of
the old one.

27 Coatthe hydraulic lash adjusters with engine assembly lube or moly-
base grease, then install them in their original locations.

28 Coat the camshaft lobes and cam followers with engine assembly
lube or moly-base grease.

29 Install the timing belt (Section 6).

30 Compresseach valve spring and position each cam follower on its re-
spective valve end and adjuster. Install the retaining spring clips.

31 Install the remaining components previously removed.

8  Auxiliary shaft — removal, inspection and installation

Refer to illustration 8.4

1 Detachthe negative battery cable from the battery. Remove the large
bolt from the front of the crankshaft and pull the drivebelt pulley off. Re-
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move the bolts/screws and detach the outer timing belt cover (see illus-
tration 6.10).

2 Loosenthe auxiliary shaft sprocket bolt (see illustration 6.11a). If the
shaft turns, immobilize the sprocket by inserting a large screwdriver or
3/8-inch drive extension through one of the sprocket holes. Detach the
timing belt (Section 6).

3 Pull off the sprocket (a puller may be required) and remove the pin
from the shaft.

4 Remove the three bolts and detach the auxiliary shaft cover (see il-
lustration).

5 Remove the screws and detach the retaining plate.

6 Withdrawthe shaft. If it's tight, reinstall the bolt and washer. Use a pry-
bar and spacer block to pry out the shaft. Be extremely careful notto dam-
age the bearings as you pull the shaft out of the block.

7 Examine the auxiliary shaft bearing for pits and score marks. Re-
placement must be done by a dealer service department or a repair shop
(although it's easy to remove the old bearing, correct installation of the
new one requires special tools). The auxiliary shaft may show signs of
wear on the bearing journal or the eccentric. Score marks and damage to
the bearing journals cannot be removed by grinding. Ifin doubt, ask adeal-
er service department to check the auxiliary shaft and offer advice on re-
placement. Examine the gear teeth for wear and damage. If either is
evident, a replacement shaft must be obtained.

8 Dipthe auxiliary shaft in engine oil before installing it in the block. Tap
it in gently with a soft-face hammer to ensure that it's seated. Install the
retaining plate and the auxiliary shaft cover.

9 Theremainder of the procedure is the reverse of removal. Make sure
thatthe auxiliary shaft pinis in place before installing the sprocket. Tighten
the sprocket mounting bolt to the torque listed in this Chapter's Specifica-
tions.
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10.8 Intake manifold and related components — exploded view

9 Front oil seals — replacement

Note: The camshaft, crankshaft and auxiliary shaft oil seals are all re-
placed the same way, using the same tools, after the appropriate sprocket
has been removed. When replacing the sprockel(s), always use a new
Ford bolt or clean out the oil hole and use Teflon tape on the old bolt.

1 Disconnect the negative battery cable from the battery.

2 Toremove the camshaft or auxiliary shaft sprockets, referring to Sec-
tion 7 or 8. Ford manufactures a special puller designed for this purpose.
3 Toremove the crankshaft sprocket, use Ford tool no. T74P-6306-A or

a gear puller.

4  Ford tool no. T74P-6700-B or equivalent may be used to remove all
the seals. When using the tool, be sure the jaws are gripping the thin edge
of the seal very tightly before operating the screw portion of the tool. If the
tool isn't available, a hammer and chisel may be used to remove the
seal(s) if care is exercised.

5 Clean the seal bore and shaft surface prior to installation of the new
seal. Apply a thin layer of grease to the outer edge of the new seal(s).
6 Install the seal(s) with Ford tool no. T74P-6150A. If the special tool
isn't available, you may be able to use a large deep socket and a hammer
or a short piece of pipe, the sprocket bolt and a large flat washer.

7  Install the components removed to gain access to the seals.

8 Ifthe front cover (see illustration 8.4) is removed for any reason, re-
install it without the seal. Before tightening the bolts, center the cover with
Ford tool T74P-6019-B or equivalent, then install the seal as described
previously.

10 Intake manifold — removal and installation

Refer to illustrations 10.8, 10.13a and 10.13b

1 Relieve the fuel system pressure (Chapter 4).

2 Disconnect the negative battery cable from the battery.
3 Drain the cooling system (Chapter 1).
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10.13a Intake manifold bolt TIGHTENING sequence — 1979 10.13b Intake manifold TIGHTENING sequence — 1986 and
through 1985 models later models
4 Remove the air cleaner and ducts (Chapter 4). Removal

5 Label and disconnect the vacuum hoses from the throttle body and
emissions devices attached to the intake manifold.

6 Remove the throttle body, fuel injection wiring harness, fuel rail and
upper intake manifold (Chapter 4).

7 Remove the four bottom mounting bolts from the intake manifold.

8 Remove the four upper mounting bolts from the manifold. Note that
the front two bolts also secure the engine lifting “eye” (see illustration).
9 Detach the manifold from the engine.

10 Cleanthe manifold and head mating surfaces and check the manifold
for cracks. Note: The mating surfaces of the head and manifold must be
perfectly clean when the manifold is installed. Gasket removal solvents in
aerosal cans are available at most auto parts stores and may be helpful
when removing old gasket material that's stuck to the head and manifold.
Be careful not to scrape or gouge the sealing surfaces.

11 Clean and oil the manifold mounting bolts.

12 Position the new intake manifold gasket on the manifold.

13 Positionthe intake manifold and gasket, along with the lifting “eye”, on
the head, install the fasteners and tighten them in sequence, in two steps,
to the torque listed in this Chapter's Specifications (see illustrations).
14 The remainder of installation is the reverse of removal.

15 Reconnect the battery and refill the cooling system.

16 Startthe engine and letit run while checking for coolant, fuel and vac-
uum leaks.

11 Exhaust manifold — removal and installation

Refer to illustrations 11.10a, 11.10band 11.11

1 Disconnect the negative battery cable from the battery.

2 On 1991 and later models, remove the air cleaner and the air duct as-
sembly (Chapter 4).

3  Remove the turbocharger (vehicles so equipped) (Chapter 4).

4 Disconnect the EGR tube at the exhaust manifold and loosen the
EGR valve.

5 On vehicles so equipped, disconnect the EGO sensor from the ex-
haust manifold (see Chapter 6).

6 Remove the exhaust pipe-to-manifold bolts and carefully move the
exhaust pipe out of the way.

7 Remove the mounting bolts and detach the exhaust manifold and lift-
ing “eye” from the engine. On vehicles so equipped, remove the heat
shield. Note: Sorme vehicles are equipped with a combination of bolt types
(regular and stud-type). Note the location of these different bolts as they
must be reinstalled in the correct location during installation.

8 Clean the manifold and cylinder head mating surfaces with a gasket
scraper, them wipe them off with a cloth saturated with lacquer thinner or
acetone. Clean the bolt threads with a wire brush.

Installation

9 Using a new gasket, install the manifold and the bolts attaching it to
the cylinder head. Make sure the lifting “eye" is attached to the rear of the
manifold. On vehicles with different types of bolts, make sure there in-
stalled in the correct location.

10 On 1979 through 1980 models, in the sequence shown, tighten the
bolts (in two or three steps) to the torque listed in this Chapter's Specifica-
tions (see illustrations).

11 On 1991 and later models, tighten the regular bolts and then the stud
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bolts to the torque listed in this Chapter's Specifications (seeillustration).
12 Attach the exhaust pipe and tighten the bolts securely.

13 Onvehicles so equipped, install the heat shield and tighten the nuts to
the torque listed in this Chapter's Specifications.

14 The remainder of installation is the reverse of removal. Run the en-
gine and check for exhaust leaks.

12 Cylinder head - removal and installation

Refer to illustrations 12.31 and 12.33

Removal

1 Beginthe procedure by positioning the number one piston attop dead
center (TDC) on the compression stroke (see Section 3).

2 Drainthe cooling system (Chapter 1). Remove the air cleaner assem-
bly and the air duct.

3 Remove the bolt retaining the heater hose to the camshaft cover.

4 Detach the distributor cap from the distributor.

5 Label and detach the spark plug wires from the spark plugs and re-
move the distributor cap and wires as an assembly. Remove the spark
plugs.

6 Label and disconnect all vacuum hoses attached to the components
on the head.

7 Remove the engine oil dipstick tube by pulling it straight out.

8 Remove the camshaft cover (Section 4).

9 Remove the intake manifold bolts (Section 10).

10 Loosenthe alternator mounting bolts, remove the belt from the pulley
and remove the bracket bolts.

11 Remove the upper radiator hose.

12 Remove the timing belt front cover.

13 Make sure the valve timing is correct (Section 6, Steps 21

through 25), then loosen the timing belt tensioner (Section 6).

14 Remove the timing belt from the camshaft and auxiliary shaft sprock-
ets.

15 Remove the exhaust manifold mounting bolts (Section 11). The man-
ifold itself can remain in place.

16 Remove the timing belt tensioner bolts.

17 Remove the timing belt tensioner spring stop from the cylinder head.
18 Disconnect the oil pressure sending unit lead wire at the left rear cor-
ner of the head.

19 Refer to Section 10 and remove the intake manifold.

20 Using a new head gasket, outline the cylinders and bolt pattern on a
piece of cardboard. Be sure to indicate the front of the engine for refer-
ence. Punch holes at the bolt locations.

11.11  Exhaust manifold mounting details — 1991 and

later models
1A Spark plug 48  Regular bolt
2  Exhaust manifold 5 EGO sensor
3 Lifting “eye" 7 Guide pin
CAMSHAFT 90° 14.0-14.5 mm

TO PAN RAIL (0.55-0.57 INCHll
CAMSHAFT -
6250

SECTION B

12.31 Be sure to turn the camshaft until the pin is in the five
o’'clock position as shown here before installing the head

21 Loosen the cylinder head mounting bolts in 1/4-turn increments until
they can be removed by hand.

22 Store the bolts in the cardboard holder as they're removed —this will
ensure that they're reinstalled in their original locations.
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12.33 Cylinder head bolt TIGHTENING sequence

23 Lift the head off the engine. If it's stuck, don't pry between the head
and block. Instead, rap the head with a soft-face hammer or a block of
wood and a hammer to break the gasket seal.

24 Place the head on a block of wood to prevent damage to the gasket
surface. Refer to Part E for cylinder head disassembly and valve service
procedures. s

Installation

25 If a new cylinder head is being installed, transfer all external parts
from the old cylinder head to the new one.

26 The mating surfaces of the cylinder head and block must be perfectly
clean when the head is installed.

27 Use a gasket scraper to remove all traces of carbon and old gasket
material, then clean the mating surfaces with lacquer thinner or acetone. If
there's oil on the mating surfaces when the head is installed, the gasket
may not seal correctly and leaks may develop. Use a vacuum cleaner to
remove any debris that falls into the cylinders.

28 Check the block and head mating surfaces for nicks, deep scratches
and other damage. If damage is slight, it can be removed with a file: if it's
excessive, machining may be the only alternative.

29 Use a tap of the correct size to chase the threads in the head bolt
holes. Mount each boltin a vise and run a die down the threads to remove
corrosion and restore the threads. Dirt, corrosion, sealant and damaged
threads will affect critical head bolt torque readings.

30 Position the new gasket over the dowel pins in the block.

31 Make a mark on the cylinder head indicating the position of the pin in
the end of the camshaft. Turn the camshaft until the pinisin the five o’clock
position —this must be done to avoid damage to the valves when the head
is installed (see illustration).

32 Carefully position the head on the block without disturbing the gasket.
33 Install the cylinder head bolts and tighten them in sequence (see il-
lustration) to the torque listed in this Chapter's Specifications.

34 Return the camshaft to its original position (with the pin aligned with
the mark you made on the head).

35 Theremainder ofinstallation is the reverse of the removal procedure.
36 Change the engine oil and filter (Chapter 1).

13 0Oil pan - removal and installation

1978 through 1990 models

Note: Some 1986 through 1990 models have a one-piece oil pan gasket.
Others have a four-piece gasket. Be sure to obtain the correct type for your
engine.
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13.16 One-piece oil pan gasket installation details — models
through 1990

Removal

1 Position number one piston at Top Dead Center (see Section 3). This
willalso position the number four piston atthe top of its travel, so the oil pan
will clear the rear part of the crankshaft during removal.

2  Disconnect the negative battery cable from the battery.

3 Raise the vehicle and support it securely on jackstands.

4 Drain the cooling system (Chapter 1). Remove the fan and shroud
and disconnect both hoses from the radiator (Chapter 3).

5 Drain the oil and remove the oil filter (Chapter 1).

6 Disconnect the oil pan-mounted low oil level sensor, if equipped.

7 Referto Section 17 and detach the engine mounts so the engine can
be raised.

8 Usingablock of wood to protect the oil pan, carefully raise the engine
as far as it will safely go with a jack. Then place blocks of wood between
the mounts and the subframe brackets. Warning: Don 't place any part of
your body under the engine/transmission when it's supported only by a
jack!

9 Remove the bolt retaining the flex coupling to the steering gear. Un-
bolt the steering gear from the chassis and position it forward and down.
10 Remove the chassis stiffening brace (vehicles so equipped).

11 Unbolt the sway bar (see Chapter 10) and lower it out of the way.
12 Remove the starter motor (Chapter 5).

13 Remove the oil pan bolts and reinforcements,

14 Break the gasket seal by striking the pan with a rubber hammer, then
detach the pan from the block. If the pan hangs up on the oil pump or pick-
uptube and can'tbe removed, unbolt the pump and pick-up tube assembly
from the engine and drop it into the pan (see Section 14).

15 Remove all traces of old gasket material and sealant with a gasket
scraper, then clean the pan and block mating surfaces with lacquer thinner
or acetone. They must be perfectly clean to prevent oil leaks after the pan
is installed. Remove and clean the oil pump pick-up screen.

Installation

Models with a one-piece gasket

Refer to illustration 13.16

16 Attach the oil pan gasket to the pan with Ford adhesive
D7AZ-19B508-A or equivalent. Use a dab of RTV sealant at the corners
(see illustration).

Models with a four-piece gasket
Refer to illustration 13.17

17 Apply Ford sealer (D7AZ-19B508-A or equivalent) to the block-to-
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front cover and rear bearing cap-to-block joints. Position the end seals in
place and press the tabs into the block (see illustration).

All models

18 If the oil pump and pick-up tube were removed, install them. If they
had to be removed for clearance to remove the pan, wait until the pan is
lifted into place (Step 21).

19 Install two guide pins (supplied with the gasket set), as shown in the
illustrations.

20 Install the oil pan and bolts (and reinforcement strips, if equipped).
Remove the guide pins. Install the remaining bolts and tighten them to the
torque listed in this Chapter's Specifications (follow a clockwise pattern).
21 The remaining Steps are the reverse of removal.

22 Replace the oil filter, oil and coolant.

23 Run the engine and check for leaks.

24 Remove the jackstands and lower the vehicle.

1991 and later models

Removal

25 Disconnect the negative battery cable from the battery.

26 Remove the air cleaner outlet tube at the throttle body (Chapter 4).
27 Drain the engine oil and remove the oil filter (Chapter 1).

28 Raise the vehicle and support it securely on jackstands.

29 Remove the engine oil dipstick.

30 Remove the starter (Chapter 5).

31 Disconnect the exhaust manifold tube to the inlet pipe bracket. Dis-
connect the catalytic converter at the inlet pipe (Chapter 4).

32 Referto Section 17 and detach the engine mounts so the engine can
be raised.

33 Using a block of wood to protect the oil pan carefully raise the engine
as far as it will go with a jack. Then place blocks of wood between the
mounts and the sub-frame brackets. Warning: Don't place any part of
your body under the engine/transmission when it's supported only by a
Jjack!

34 Remove the two oil pan-to-transmission bolts, then remove the trans-
mission (Chapter 7).

35 Remove the flywheel (Section 15).

36 Remove the oil cooler lines from the retainer on the engine block (au-
tomatic transmission vehicles),

37 Remove the oil pan bolts.

38 Break the gasket seal by striking the pan with a rubber hammer, then
detach it from the block and lower the pan in the chassis.

39 Remove the oil pumpdrive and pickup tube assembly from the engine
and drop it into the pan (Section 14). Remove the oil pan.

40 Remove all traces of old gasket material and silicone sealant with a
gasket scraper, then clean the pan and block mating surface with lacquer
thinner or acetone. They must be perfectly clean to prevent oil leaks after
the pan is installed. Remove the oil pump pick-up screen.

Installation

Refer to illustration 13.41

41 Apply silicone gasket and sealant, Ford E3AZ-19562-A to the six
places on the engine block as shown (see illustration).

42 Install the oil pan gasket onto the oil pan and press it into the groove.
The gasket should be retained in the oil pan by press-fit only — not with the
aid of an adhesive.

43 Place the oil pump drive and pickup tube assembly into the oil panin
its correct orientation to the engine.

44 Move the oil pan into position in the chassis. Install the oil pump drive
and pickup tube assembly onto the engine (Section 14).

45 Install the oil pan and bolts. Tighten the oil pan bolts tight enough to
compress the cork/rubber oil pan gasket to the block, but loose enough to
allow movement of the oil pan relative to the cylinder block.

46 Install the flywheel (Section 15).

47 |Install the transmission (Chapter 7).

48 Using a block of wood to protect the oil pan carefully raise the engine
sufficiently until the wood blocks between the mounts and the sub-frame
brackets can be removed, then remove them.

49 Lowerthe engine, refer to Section 17 and attach the engine mounts.
50 Install the two oil pan-to-transmission bolts and tighten to the Step 1
torque listed in this Chapter's Specifications. Loosen these two bolts one-
half turn.
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14.2  Oil pump mounting details

51 Tighten all other oil pan flange bolts to the torque listed in this Chap-
ter's Specifications.

52 Tighten the two oil pan-to-transmission bolts to the Step 2 torque
listed in this Chapter’s Specifications.

53 Installthe oil cooler lines onto the retainer on the engine block (auto-
matic transmission vehicles).

54 The remaining Steps are the reverse of removal.

55 Replace the oil filter and add oil (Chapter 1).

56 Run the engine and check for leaks.

57 Remove the jackstands and lower the vehicle.-

5 Install the pump intermediate shaft with the collar end in the engine
block. Be sure the shaft seats in the distributor. Hold the shaft in place and
install the pump and oil pan (see Section 12). Be sure to tighten the bolts to
the torque listed in this Chapter's Specifications.

6 Addoiltothe engine (Chapter 1), then start it and be sure the oil pres-
sure comes up. If it doesn’t come up within 10 or 15 seconds, shut off the
engine immediately and find the cause of the problem. Caution: Contin-
ued running of the engine without oil pressure will severely damage the
moving parts!

7  Check for oil leaks.

14  Qil pump - removal and installation

15 Flywheel - removal and installation

Refer to illustration 14.2

1 Remove the oil pan as described in Section 13.

2 Remove the nut securing the pick-up tube to the engine, then remove
the bolts securing the pump to the engine. Remove the pump and pick-up
tube as an assembly, then separate them when they're off the engine (see
illustration). The pump intermediate shaft should drop out of the bottom
of the distributor shaft as the pump is removed.

3 Ifthereisany possibility that the pumpis faulty orif an engine overhaul
is being performed, replace the pump. Caution: A faulty pump can ruin an
otherwise good engine.

4  Prime the pump before installation. Hold it with the pick-up tube up
and pour a few ounces of clean oil into the inlet screen. Turn the pump dri-
veshaft by hand until oil comes out the outlet.

Refer to illustration 15.4

1 Raise the vehicle and support it securely on jackstands, then refer to
Chapter 7 and remove the transmission. If it's leaking, now would be a very
good time to replace the front pump seal/O-ring (automatic transmission
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 a center-punch to make alignment marks on the flywheel and
crankshaft to ensure correct alignment during reinstallation.

4  Remove the bolts that secure the flywheel to the crankshaft (see il-
lustration). If the crankshaft turns, wedge a screwdriver through the start-
er opening to jam the flywheel.

APPLY FORD POLYETHYLENE GREASE
DOAZ-19584-A OR EQUIVALENT
TO CRANKSHAFT PILOT HOLE

FLYWHEEL AND PRESSURE PLATE
FRICTION SURFACES MUST BE
FREE OF DIRT, GREASE AND OIL
PRIOR TO INSTALLTION

ROLLER PILOT
BEARING

REAR COVER
PLATE
REINFORCING

PL
AUTOMATIC TRANSMISSION ~ATE

FLYWHEEL AND PRESSURE PLATE
FRICTION SURFACES MUST BE
FREE OF DIRT, GREASE AND OIL
PRIOR TO INSTALLTION

INSTALL WITH SEAL TOWARD
TRANSMISSION

FLYWHEEL

CLUTCH DISC

PRESSURE 15.4 Flywheels and
FLATE related components -
exploded view

MANUAL TRANSMISSION
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-
FRONT OF ENGINE
CYLINDER BLOCK L

LUBRICATE SEAL AND
SEAL MATING SURFACE
WITH OIL

SEAL
INSTALLER

(INSTALL WITH SPRING
SIDE TOWARD ENGINE)

WOTE AEAN FACE OF SEAL MUST B WiTHik 0 177 mm (0 005 INCH| OF THE REAR FACEL OF THE BLOCK

16.5 A special Ford tool is recommended to install the
rear main oil seal

5 Remove the flywheel from the crankshaft. Since the flywheel is fairly
heavy, be sure to support it while removing the last bolt.

6 Clean the flywheel to remove grease and oil. Inspect the surface for
cracks, rivet grooves, burned areas and score marks. Light scoring canbe
removed with emery cloth. Check for cracked and broken ring gear teeth.
Lay the flywheel on a flat surface and use a straightedge to check for war-
page.

7  Clean and inspect the mating surfaces of the flywheel and the crank-
shaft. Ifthe crankshaft rear seal is leaking, replace it before reinstalling the
flywheel.

8 Position the flywheel against the crankshaft. Be sure to align the
marks made during removal. Note that some engines have an alignment
dowel or staggered bolt holes to ensure correct installation. Before install-
ing the bolts, apply thread locking compound to the threads.

9 Wedge a screwdriver through the starter motor opening to keep the
flywheel from turning as you tighten the bolts to the torque listed in this
Chapter's Specifications.

10 Theremainder of installation is the reverse of the removal procedure.

16 Rear crankshaft oil seal — replacement

Refer to illustration 16.5

1 Removethe transmission and all other components necessary, such
as the clutch and pressure plate, to get at the oil seal in the back of the
engine (Chapters 7 and 8).

2 Remove the flywheel (Section 15).

3 Use a small punch to make two holes on opposite sides of the seal
and install small sheet metal screws in the holes. Pry on the screws with
two large screwdrivers until the seal is removed from the engine. It may be
necessary to place small blocks of wood against the block to provide a ful-
crum point for prying. Caution: Be careful not to scratch or otherwise dam-
age the crankshatft oil seal surface.

4 Apply athin film of engine oil to the outer edge of the new seal and the
seal bore in the block, as well as the seal lips.

5 Position the seal on Ford special tool no. T82L-6701-A or its equiva-
lent, then position the tool and seal at the rear of engine (see illustration).
Install the seal with the spring side toward the engine. Alternate tightening
of the bolts to seat the seal in the block.

6 Ifthespecialsealinstalleris notavailable, work the sealinto place and
tap it gently into the bore with a soft-face hammer. Use the drive end of a

Four-cylinder engine

17.8 Engine mount details — typical

socket extension, or other blunt, smooth object, to ease the lip of the seal
over the end of the crankshaft.
7  Theremainder of installation is the reverse of the removal procedure.

17 Engine mounts — check and replacement

1 Engine mounts seldom require attention, but broken or deteriorated
mounts should be replaced immediately or the added strain placed on the
driveline components may cause damage or wear.

Check

2 During the check, the engine must be raised slightly to remove the
weight from the mounts.

3 Raise the vehicle and support it securely on jackstands, then position
a jack under the engine oil pan. Place a large block of wood between the
jack head and the oil pan, then carefully raise the engine just enough to
take the weight off the mounts. Warning: DO NOT place any part of your
body under the engine when it's supported only by a jack!

4  Check the mounts to see if the rubber is cracked, hardened or sepa-
rated from the rnetal plates. Sometimes the rubber will split right down the
center.

5 Check for relative movement between the mount plates and the en-
gine or frame (use a large screwdriver or pry bar to attempt to move the
mounts). If movement is noted, lower the engine and tighten the mount
fasteners.

6 Rubberpreservative should be applied to the mounts to slow deterio-
ration.

Replacement

Refer to illustration 17.8

7  Disconnectthe negative battery cable from the battery, then raise the
vehicle and support it securely on jackstands (if not already done).

8 Remove the fasteners and detach the mount from the frame bracket
(see illustration).

9 Raise the engine slightly with a jack or hoist (make sure the fan
doesn't hit the radiator or shroud). Remove the mount-to-block nuts/bolts
and detach the mount.

10 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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!
CYLINDER NUMBERING AND FIRING ORDER AND ROTATION
DISTRIBUTOR LOCATION
CLOCKWISE
@' DISTRIBUTOR
®
@ CAPCLIP
POSITION
®
FRONT @ *

FIRING ORDER — 1-5-36-2-4

Cylinder numbers and firing order

1 General Information

This part of Chapter 2 is devoted to repair procedures for the inline six-
cylinder engine. The latter Sections in this part of Chapter 2 cover the re-
moval and installation procedures. All information concerning engine
block and cylinder head servicing can be found in Part E of this Chapter.

Many repair procedures included in this part are based on the assump-
tion the engine is still installed in the vehicle. Therefare, if this information
is 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
engine and procedures found here. For specifications regarding engines
other than the inline six-cylinder, see Part A, C or D, whichever applies.
Part E of Chapter 2 contains the specifications necessary for engine block
and cylinder head rebuilding procedures.

The 3.3 liter six-cylinder engine is an inline design, with overhead
valves operated by hydraulic lifters and pushrods.

The camshaft is located to the right of the crankshaft and is driven by
the crankshaft via a multi-link timing chain. The camshatt rides on four re-
placeable bearings.

The crankshaft is held in place by seven main bearings. Each main
bearing consists of two replaceable sections.

The engine is lubricated by a pressurized oiling system, Qil is held in
the oil pan where it's splashed on lower engine surfaces, as well as being
pumped to the top of the engine (to the valve train), then forced down
through the other components of the engine until it returns to the oil pan.

Because various components rub against one another, a certain
amount of wear will take place. The rate of component wear depends on
the cleanliness of the oil and filter and the replacement of all other filters
at the specified intervals. Oversize components are available to prolong
the operational life ofthe engine. They include oversize pistons, pushrods,
valve guides and connecting rod and main bearings.

2  Repair operations possible with the engine in the vehicle

Many major repair operations can be accomplished without remaving
the engine from the vehicle.

Clean the engine compartment and the exterior of the engine with
some type of degreaser before any work is done. It'll make the job easier
and help keep dirt out of the internal areas of the engine.

Depending on the components involved, it may be helpful to remove
the hood to improve access to the engine as repairs are 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, cylinder
front (timing) cover gasket, oil pan gasket, crankshaft oil seals and cylin-
der head gasket are all accessible with the engine in place.

Exterior engine components, such as the intake and exhaust man-
ifolds, the oil pan (and the oil pump), the water pump, the starter motor,
the alternator, the distributor and the fuel system components can be re-
moved for repair with the engine in place.

Since the cylinder head can be removed without pulling the engine,
valve component servicing can also be accomplished with the engine in
the vehicle. Replacement of the camshaft, timing chain and sprockets is
also possible with thé 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 rec-
ommended because of the cleaning and preparation work that must be
done to the components involved.

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

Note: The following procedure is based on the assumption the spark plug
wires and distributor are correctly installed. If you are trying to locate TDC
to install the distributor correctly, piston position must be determined by
feeling for compression at the number one spark plug hole, then aligning
the ignition timing marks as described in Step 8.
1 TopDead Center (TDC) is the highest point in the cylinder each piston
reaches as it travels up-and-down when the crankshaft turns. Each piston
reaches TDC on the compression stroke and again on the exhaust stroke,
but TDC generally refers to piston position on the compression stroke.
2 Positioning the piston(s) at TDC is an essential part of many proce-
dures such as rocker arm removal, camshaft and timing chain/sprocket
removal and distributor 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 detaching the coil wire from the center terminal of
the distributor cap and grounding it on the block with a jJumper wire. Re-
move the spark plugs (see Chapter 1).
4 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 rotation 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.
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b) A remote starter switch. which may save some time, can also be
used. Follow the instructions included with the switch, Once the
pistonis close to TDC, use a socket and ratchet as described in the
previous paragraph.

c) Ifanassistantis available to turn the ignition switch to the Start po-
sition in short bursts. you can get the piston close to TDC without
a remote starter switch. Make sure the assistant is out of the ve-
hicle, away from the ignition switch, then use a socket and ratchet
as described in Paragraph a) to complete the procedure.

5 Notethe position of the terminal for the number one spark plug wire on
the distributor cap. Ifthe terminal isn't marked. follow the plug wire from the
number one cylinder spark plug to the cap.

6 Use afelt-tip pen or chalk to make a mark on the distributor body di-
rectly under the terminal.

7 Detach the cap from the distributor and set it aside (see Chapter 1 if
necessary).

8 Turn the crankshaft (see Paragraph 3 above) until the notch in the
crankshaft pulley is aligned with the 0 on the timing plate (located at the
front of the engine).

9 Lookatthe distributor rotor —it should be pointing directly at the mark
you made on the distributor body.

10 Ifthe rotor is 180-degrees off, the number one piston is at TDC on the
exhaust stroke.

11 To get the piston to TDC on the compression stroke, turn the crank-
shaft one complete turn (360-degrees) clockwise. The rotor should now
be pointing at the mark on the distributor. When the rotor is pointing at the
number one spark plug wire terminal in the distributor cap and the ignition
timing marks are aligned, the number one piston is at TDC on the com-
pression stroke

12 Afterthe number one piston has been positioned at TDC on the com-
pression stroke, TDC far any of the remaining pistons can be located by
turning the crankshaft and following the firing order. Mark the remaining
spark plug wire terminal locations on the distributor body just like you did
for the number one terminal, then number the marks to correspond with
the cylinder numbers. As you turn the crankshaft, the rotor will also turn,
When it's pointing directly at one of the marks on the distributor, the piston
for that particular cylinder is at TDC on the compression stroke.

4  Rocker arm cover and rocker arms — removal and installation

Refer to illustrations 4.4, 4.5, 4.8a, 4.8b, 4.10 and 4.14

Removal

1 Remove the air cleaner assembly and the crankcase ventilation sys-
tem (Chapter 6).

2 Remove the accelerator cable bracket.

3 Remove the rocker arm cover bolts and separate the rocker arm cov-
er from the engine. Discard the rocker arm cover gasket.

4  Loosen the rocker arm shaft bolts 1/2-turn at a time in the recom-
mended sequence (see illustration).

5 Removetherocker arm shaftassembly (seeillustration). Make sure
the pushrods are identified before removal so they can be returned to the
same location during installation.

6 Remove the pushrods.

Installation

7 Apply moly-base grease or engine assembly lube to both ends of the
pushrods and to the valve stem tips.

4.4 When removing or installing the rocker arm shaft,
loosen or tighten the bolts in the sequence shown here

BOLT

SUPPORT-

I
ﬁ't' J’x’j)‘

|

SHAFT

SUPPORT BOLT HOLES

‘J)j_g

FRONT OF ENGINE

ROCKER ARM

SPRING

fy e

SPRING WASHER

4.5 Rocker arm shaft components — exploded view
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4.8a Lubricate the pushrod ends with
moly-base grease or engine assembly
lube before installation

. = " = —= — , oo

4.14 Make sure all gasket surfaces are clean before installing the
rocker arm cover — if the cover flange is distorted (this usually
happens around the bolt holes), use a hammer and block of wood
to flatten and restore it

AIR LINE AND ADAPTER TOOL-TE5P6513-A

5.4 Use an air line adapter and compressed air to hold the valve
closed while compressing the valve spring

4.8b Make sure the pushrods are
engaged in the rocker arms before
installing the bolts

4,10 Tighten the rocker arm shaft bolts
to the specified torque

8 Install the pushrods (see illustrations) and position the rocker arm
shaft assembly on the cylinder head.

9 Install and tighten all the rocker arm support bolts 1/2-turn atatime in
the recommended sequence (see illustration 4.4) until the supports con-
tact the cylinder head.

10 Tighten the bolts to the specified torgue in the same seguence (see
illustration)

11 Check the valve clearance following the procedure in Chapter 2,
Part E.

12 Clean the rocker arm cover and cylinder head gasket surfaces.

13 Install a new gasket in the cover. Make sure all the gasket tangs are
engaged in the notches provided in the cover.

14 Install the cover {see illustration) and tighten the bolts in two steps.
First tighten the bolts to five ft-Ibs. then retighten them to five ft-lbs again
two minutes later.

15 Install the accelerator cable bracket.

16 Install the crankcase ventilation system and air cleaner assembly.

5 Valve spring, retainer and seal — replacement

Refer to illustrations 5.4 and 5.10

Note: Broken valve springs and defective valve stem seals can be re-
placed without removing the cylinder head. Two special fools and a com-
pressedairsource are normally requiredto 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
usedto keep the valves from falling into the cylinder during this procedure.
1 Referto Section 4 and remove the rocker arm cover from the cylinder
head

2 Remove the spark plug from the cylinder which has the detective
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 centeron the compression stroke (referto Section 3 forinstructions).
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 Threadan adapterinto the spark plug hole (seeillustration) and con-
nectan air hose from a compressed air source to it. Most auto parts stores
can supply the air hose adapter. Note: Many cylinder compression
gauges utilize a screw-in fitting that may work with your air hose quick-dis-
connect fitting.
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AIR LINE SEAL
5.10 Removing the umbrella-iype valve stem seal - when
installing the new seal, the open end must face the cylinder head

5 Loosenthe rocker arm shaft support bolts until valve spring tension is
relieved. Slide the rocker arms to the side and restrain them with pieces of
wire, then remove both pushrods from the cylinder to be serviced. Note: /f
allthe valve stem seals must be replaced, remove the rocker arm assem-
bly (refer to Section 4).

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 positioning the number one’piston at TDC is still
atfachedto the bolt in the crankshaft nose, it could cause damage or injury
when the crankshaft moves.

7 The valves should be held in place by the air pressure. If the valve
faces or seats are in poor condition, leaks may prevent air pressure from
retaining the valves — refer to the alternative procedure below.

8 Ifyoudon'thave accesstocompressed air, analternative method can
be used. Position the piston at a point just before TDC on the compression
stroke, then feed a long piece of nylon rope through the spark plug hole
until it 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 turn the crankshatt in the normal direction of rotation until
slight resistance is felt.

9 Stuft shop rags into the cylinder head holes above and below the
valves to prevent parts and tools from falling into the engine, then use a
valve spring compressor to compress the spring. Remove the keepers
with small needle-nose pliers or a magnet. Note: A couple of different
lypes of tools are available for compressing the valve springs with the
head in place. One type grips the lower spring coils and presses on the
retainer as the knob is turned, while the other type (see illustration 5.4)
utilizes the rocker arm shaft for leverage. Both types work very well, al-
though the lever type is usually less expensive.

10 Remove the spring retainer sleeve and valve spring, then remove the
umbrella-type guide seal (see illustration). Note: If air pressure fails to
hold the valve in the closed position during this operation, the valve face or
sealis probably damaged. If so, the cylinder head will have to be removed
for additional repair operations.

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

12 Inspectthe valve stem for damage. Rotate the valve in the guide and
check the end for eccentric movement, which would indicate 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 dam-
aged. 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, turn the crankshaft in the normal
direction of rotation until slight resistance is felt.

15 Lubricate the valve stem with engine oil and install a new seal.

16 Install the spring and sleeve in position over the valve.

17 Installthe valve spring retainer. Compress the valve spring and care-
tully position the keepers in the groove. Apply a small dab of grease to the
inside of each keeper to hold it in place.

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 Referto Section 4 and install the rocker arm assembly and pushrods.
21 Install the spark plug(s) and hook up the wire(s).

22 Refer to Section 4 and install the rocker arm cover.

23 Startand runthe engine, then check for oil leaks and unusual sounds
coming from the rocker arm cover area.

6 Cylinder head — removal and installation

Refer to illustration 6.30

Removal

Note: Ifthe engine has been removed from the vehicle, you can skip Steps
1 through 14.

1 Drain the cooling system (Chapter 1).

2 Remove the air cleaner and hoses/ducts leading to the air cleaner.
3 Detach the PCV valve from the rocker arm cover and remove the
valve.

4 Remove the vent hose from the intake manifold inlet tube.

5 Disconnect the fuel line leading from the fuel pump to the carburetor.
6 Detach all vacuum lines from the carburetor.

7  Disconnectthe choke cable at the carburetor and position it out of the
way.

8 Disconnectthe accelerator cable or accelerator linkage from the car-
buretor. Remove the return spring.

9 Disconnect the kickdown link at the carburetor.

10 Remove the upper radiator hose from the thermostat outlet.

11 Remove the heater hose at the coolant outlet elbow.

12 Remove the nuts securing the exhaust pipe to the exhaust manifold
and support the pipe out of the way.

13 Mark the wires leading to the coil and disconnect them. Remove the
coil bracket bolt and secure the coil and bracket out of the way.

14 Remove the rocker arm cover (Section 4).

15 Remove the rocker arm shaft assembly (Section 4).

16 Remove the pushrods. Label them so they can be reinstalled in their
original locations — a numbered box or rack will keep them organized.
17 Disconnect the spark plug wires at the spark plugs.

18 Loosen the cylinder head bolts in 1/4-turn increments until they can
be removed by hand. If you have an engine hoist or similar device handy,
attach eyelet bolts at the ends of the head in the holes provided and lift the
head off the engine block. If equipment of this nature isn't available, have a
helper available and carefully pry the head up, off the block. Caution: Do
not wedge any tools between the cylinder head and block gasket mating
surfaces.

19 Turn the cylinder head upside-down and place it on a workbench.
Note: New and rebuilt cylinder heads are commonly available for engines
at dealerships and auto parts stores. Due to the fact that some specialized
tools are necessary for disassembly and inspection of the head, and re-
placement parts may not be readily available, it may be more practical and
economical for the home mechanic to purchase a replacement head and
Install it.

20 Another alternative atthis pointis to take the cylinder head to an auto-
motive machine shop or shop specializing in cylinder heads and exchange
it or leave it for an overhaul.

21 If the complete engine is being overhauled at this time, however, it
may be wise to wait until the other components have been inspected.
22 Ifyou're attempting to repair a part of the cylinder head assembly, or it
you're going to inspect the components yourself, refer to Chapter 2,
Part E.
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6.30 Cylinder head bolt TIGHTENING sequence
(reverse the sequence when loosening the bolts)

Installation

23 The mating surfaces of the head and block must be perfectly clean
when the head is installed.

24 Use a gasket scraper to remove all traces of carbon and old gasket
material, then clean the mating surfaces with lacquer thinner or acetone. If
there's oil on the mating surfaces when the head is installed, the gasket
may notseal correctly and leaks may develop. When working on the block,
it's a good idea to cover the litters with shop rags to keep debris out of
them. Use a shop rag or vacuum cleaner to remove any debris that falls
into the cylinders.

25 Check the block and head mating surfaces for nicks, deep scratches
and other damage. If damage is slight, it can be removed with a file; if it's
excessive, machining may be the only alternative.

26 Use a tap of the correct size to chase the threads in the head bolt
holes. Dirt, corrosion, sealant and damaged threads will affect torque
readings.

27 Position the new gasket over the dowel pins in the block. Some gas-
kets are marked TOP or THIS SIDE UP to ensure correct installation.
28 Carefully position the head on the block without disturbing the gasket.
29 Usingthe previously installed lifting hooks (or a helper), carefully low-
erthe cylinder headinto place onthe block. Don't move the head sideways
or scrape it across the block, as it can dislodge the gasket and/or damage
the mating surfaces.

30 Coatthecylinder head bolt threads with light engine oil and thread the
bolts into the block. Tighten them in the recommended sequence (see il-
lustration). Work up to the final torque in three steps to avoid warping the
head.

31 Installthe pushrods, the rocker arm assembly and the rocker arm cov-
er (Section 4).

32 The remaining steps are the reverse of the removal procedure.

33 Start the engine and allow it to reach operating temperature. Shut it
off, allow itto cool completely, then retorque the head bolts. Note: Be sure
to read the instructions with the new head gasket. Some gaskets do not
require retorquing — the instructions with the gasket should be followed if
they differ from the instructions here.

7  Manifolds — removal and installation

Refer to illustration 7.7

Removal

1 Remove the air cleaner assembly and related parts.

2 Tagallwires and vacuum hoses to simplify installation. On later mod-
els, alight-off catalystis bolted directly to the outlet of the exhaust manifold
and must be disconnected from the manifold flange.

3 Remove or disconnect the EGR tube and all other emission compo-
nents which would interfere with the removal of the manifold.

4  Remove the manifold mounting bolts/nuts. It may be necessaryto ap-
ply penetrating oil to the threads.

5 Detach the manifold.

Installation
6 Clean the mating surfaces of the manifold and cylinder head.

INSTRUCTIONS

INSTALL 3/8-16 STUD & WASHER ASSEMBLY — HOLES NUMBERED 4 & 5
TORQUE TO SPECIFICATIONS,
3/816 X 2.62 BOLT - HOLES 3-6-7-8 TORQUE TO SPECIFICATIONS.

3/8-16 X 1.12 BOLT — HOLES 1-2-9-10-11 TORQUE TO SPECIFICA-
TIONS.

EXHAUST MANIFOLD

7.7 Exhaust manifold bolt TIGHTENING sequence

7 Install a new gasket, if applicable, Position the manifold on the cylin-
der head and install the bolts/nuts. Tighten the bolts/nuts in sequence to
the specified torgue (see illustration).

8 Position the light-off catalyst unit on the exhaust manifold.

9 Install and tighten the mounting nuts.

10 Install or connect the emission component vacuum hoses and wires
previously disconnected.

11 Install the air cleaner assembly and related parts.

12 Start the engine and check for leaks at the manifold(s).

8  Cylinder front cover and timing chain — removal
and installation

Refer to illustration 8.5

Removal

1 Drain the cooling system and disconnect the hoses. Remove the
cooling fan, drivebelts and the crankshaft and water pump drive pulleys.
2 Remove the front cover-to-engine block and oil pan bolts. Carefully
pry the cover away from the engine block at the top. Do not nick or gouge
the mating surface of the engine block.

3 Scrapeall gasket material and sealant off the engine block and cover
mating surfaces, then clean them with lacquer thinner or acetone.

4  Before removing the timing chain and sprockets, the chain deflection
must be checked as follows:

a) Turnthe crankshaft counterclockwise and take up the slack on the
left side of the chain.

b) Establish a reference point to the left of the timing chain. Measure
the distance from the reference point to the center of the left run of
the chain.

c) Turnthe crankshaft clockwise and take up the slack in the right run
of the timing chain.

d) Press the slack chain in the left run toward the center with your
thumb and measure the distance from the reference point to the
center of the slack chain on the left run.

e) Subtract the smaller figure from the larger and the difference will
be the total deflection. Note: If timing chain deflection is greater
than 1/4-inch, the timing chain and sprockets must be replaced.
Never replace just the chain ar sprockets, replace them as a set.

5 Rotate the crankshaft until the two timing marks on the sprockets are
aligned (see illustration).

6 Remove the camshaft sprocket bolt and pull both sprockets away
from the front of the engine.

7  Cleanthe chain and sprockets in solvent if you have decided to reuse
them. Inspect the sprocket teeth for damage and wear and the chain for a
distinctive wear pattern. If a wear pattern exists on the chain or the sprock-
ets, we recommend that you install new parts.
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8.5 The camshaft and crankshaft
sprocket timing marks (arrows) must be
aligned with each other

during installation

Installation

8 Position the camshaft and crankshaft sprockets in the chain with the
timing marks on the sprockets aligned.

9  Slide the two sprockets, complete with the timing chain, onto the ends
of the crankshaft and camshaft.

10 Installthe camshaft sprocket bolt and tighten itto the specified torque.
11 Before installing the front cover, check the condition of the oil seal. If
the seal is dried out or been leaking, it must be replaced (see Section 13).
12 Apply RTV-sealanttothe new frontcover gasket and position the gas-
ket on the cover. Coat all exposed portions of the gasket with sealant.
13 Installthe cover. To preventdamage to the seal as it passes over the
Woodruff key on the crankshaft, place a thin-wall socket over the crank-
shaft end. Make sure the outside diameter of the socket is less than the
inside diameter of the seal

14 Tightenall mounting bolts to the specified torque in three or four equal
steps. Follow a criss-cross pattern to avoid warping the cover

9  Lifters and camshaft — removal, inspection and installation

Lifters
Refer to illustrations 9.4, 9.8a, 9.8b and 9.8¢c

1 A noisy valve lifter can be isolated when the engine is idling. Hold a
mechanic’s stethoscope or a length of hose near the location of each valve
while listening at the other end. Another method is to remove the rocker
armcover and, withthe engine idling, touch each of the valve spring retain-
ers,one atatime. If avalve lifter is defective, it'll be evident from the shock
felt at the retainer each time the valve seats,

2 The mostlikely causes of noisy valve lifters are dirt trapped inside the
lifter and lack of oil flow, viscosity or pressure. Before condemning the lift-
ers, check the oil for fuel contamination, correct level, cleanliness and cor-
rect viscosity.

Removal

3 Remove the cylinder head and gasket as described in Section 6.

4 There are several ways to extract the lifters from the bores in the
block. A special tool designed to grip and remove lifters (see illustra-
tion)is manufactured by many tool companies and is widely available, but
itray notbe required in every case. On newer engines without a lot of var-
nish 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 in the top of

9.4 Special tools are available for
removing lifters, but they aren't
always necessary

9.8a If the bottom of any lifter is worn
concave, scratched or galled, replace
the entire set with new ones

9.8b The foot of each lifter should be slightly convex - the side
of another lifer can be used as a straightedge to check it; if it
appears flat, it's worn and must not be reused

each lifter. Caution: Don't use pliers to remove the lifters unless you
intend to replace them with new ones (along with the camshatt). The pliers
may damage the precision machined and hardened lifters, rendering them
useless.

5 Beforeremoving the lifters, arrange to store them in a clearly labelled
box to ensure they're reinstalled in their original locations. Remove the lift-
ers and store them where they won't get dirty.

Inspection and installation

6 Parts for valve lifters are not available separately. The work required
to remove them from the engine again if cleaning is unsuccessful out-
weighs any potential savings from repairing them.

7 Clean the lifters with solvent and dry them thoroughly without mixing
them up.

8 Checkeach lifter wall, pushrod seat and foot for scuffing, score marks
and uneven wear (seeillustration). Each lifter foot (the surface that rides
on the cam lobe) must be slightly convex, although this can be difficult to
determine by eye (seeillustration). If the base of the lifter is concave, the
lifters and camshaft must be replaced. If the lifter walls are damaged or




9.8¢ Check the pushrod seat (arrow) in the top of each
lifter for wear

worn (which isn'tvery likely), inspect the lifter bores in the engine block as
well. If the pushrod seats (see illustration) are worn, check the pushrod
ends.

9 If new lifters are being installed, a new camshaft must also be in-
stalled. If the camshaft is replaced, then install new lifters as well. Never
install used lifters unless the original camshatft is used and the lifters can
be installed in their original locations! When installing lifters, make sure
they're coated with moly-base grease or engine assembly lube. Soak new
lifters in oil to remove trapped air.

Camshaft

Refer to illustration 9.21

Removal

10 Remove the front cover, but leave the timing chain and sprockets in
place.

11 Check the camshaft endplay before removing the camshaft. Install a
dialindicator on the tront of the engine so the plunger of the indicator rests
on the end of the camshaft. Push the camshaft as far to the rear of the en-
gine block as it will go and zero the indicator. Push the camshaftto the front
of the block as far as it will go and record the movement indicated on the
dial indicator. This is the endplay. If the endplay exceeds the service limit
given in the specifications, the thrust plate will have to be replaced.

12 Remove the timing chain and sprockets (Section 8).

13 Remove the bolts and detach the camshaft thrust plate.

14 Carefully pull the camshaft out of the block. Don't damage the bear-
ings with the cam lobes.

Inspection

15 After the camshaft has been removed from the engine, cleaned with
solventanddried, 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.

16 Measure the bearing journals with a micrometer to determine if
they're excessively worn or out-of-round.

17 Checkthe camshaftlobes and bearing journals for heatdiscoloration,
score marks, chipped areas, pitting and unevenwear. If the lobes and jour-
nals are in good condition, the camshaft can be reused.

18 Check the bearings in the block for wear and damage. Look for gall-
ing, pitting and discolored areas.

19 The inside diameter of each bearing can be determined with a small
hole gauge and outside micrometer or an inside micrometer. Subtract the
camshatft bearing journal diameter(s) from the corresponding bearing in-
side diameter(s) to obtain the bearing oil clearance. If it's excessive, new
bearings will be required regardless of the condition of the originals.

20 Camshaft bearing replacement requires special tools and expertise
that place it outside 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.

9.21 Apply moly-base grease or engine assembly lube to the
lobes and journals on the camshaft prior to installation

Installation

21 Camshaft installation is the reverse of removal. Coat the cam bear-
ings and journals with a thick, even layer of moly-base grease or engine
assembly lube (see illustration).

10 Oil pan and oil pump - removal and installation

Refer to illustrations 10.25 and 10.29

Note: This procedure is for removal and installation of the oil pan with the
engine in the vehicle only. Ifthe engine has been removed for an overhaul,
follow Step 11 and Steps 13 through 27.

Removal .

1 Drainthe engine oil and disconnect the negative cable at the battery.
Remove the oil dipstick.

2  Drain the cooling system.

3 Remove the radiator as described in Chapter 3.

4  Raise the vehicle and support it securely on jackstands. Disconnect
the starter cable at the starter.

5 Remove the starter from the bellhousing.

6 Remove the four nuts and bolts attaching the sway bar to the chassis
and allow the sway bar to hang down.

7 Remove the K-brace.

8 Remove the bolt retaining the flex coupling to the steering gear. Un-
bolt the steering gear from the chassis and position it forward and down.
9 Remove the engine frontinsulator-to-support bracket retaining nuts.
Loosen the two rear engine support bolts.

10 Raise the front of the engine with a jack. Place a thick wooden block
between the jack and the oil pan.

11 Place 1-1/4-inch wood blocks between the front support insulators
and the supporting brackets.

12 Place a jack beneath the transmission and raise it just enough to pro-
vide removal clearance for the oil pan.

13 Lower the engine onto the spacer blocks and remove the jack.

14 Remove the oil pan bolts.

15 Lower the pan to the crossmember,

16 Remove the two oil pump inlet tube-to-oil pump retaining bolts.

17 Remove the oil pump inlet assembly and allow it to rest in the oil pan.
18 Remove the oil pan fromthe vehicle. It may be necessary to rotate the
crankshaft for the counterweights to clear the pan.

19 Clean all old gasket material from the mating surfaces of the block
and the pan.

Installation

20 Remove the rear main bearing cap oil pan seal.
21 Remove the timing cover oil pan seal.




Chapter 2 Part B 3.3 liter inline six-cylinder engine

2B-9

FRONT SEAL

QIL PAN GASKET

REAR SEAL

10.25 Oil pan gaskets and seals

3/B-16 NUT
TIGHTEN TO
SPECIFICATIONS

OIL PUMP ASSY,

INTERMEDIATE
DRIVESHAFT

FRONT OF ENGINE _

b

10.29 Oil pump installation details

22 Clean all mating surfaces and seal grooves.

23 |Install a new oil pan-to-front cover oll seal.

24 |nstall a new rear main bearing cap seal.

25 Install new oil pan side gaskets on the block (see illustration). Apply
a thin coat of RTV-sealant to both sides of the gaskets.

26 Make sure the tabs on the front and rear seals fit properly into the mat-
ing slots in the oil pan side seals. A small amount of RTV-sealant at each
joint will help prevent leaks at these critical spots.

27 Clean the inlet tube and screen assembly and place it in the oil pan.
28 Position the oil pan underneath the engine.

29 Lifttheinlettube and screen assembly from the oil pan and secureitto
the oil pump with a new gasket (see illustration). Tighten the two retain-
ing bolts to the specified torque.

30 Attachthe oil panto the engine block and install the bolts. Tighten the
bolts to the specified torque. starting from the center and working out in
gach direction.

31 Raise the engine with a jack and a block of wood underneath the ol
pan and remove the wood spacers previously installed under the support
brackets.

32 Lowerthe engine to the correct installed position and install the front
and rear engine mount bolts/nuts.

33 Theremainder of installation is the reverse of the removal procedure.
34 Startthe engine and check carefully for leaks at the oil pan gasket sur-
faces.

11 Flywheel/driveplate — removal, inspection and installation

This procedure is essentially the same for all engines. Refer to Part A
and follow the procedure outlined there.

12 Engine mounts — check and replacement

This procedure is essentially the same for all engines. Refer to Part A
and follow the procedure outlined there

13 Crankshatft oil seals — replacement

Front seal

Refer to illustrations 13.6a and 13.6b

Note: The factory recommends special tools for proper seal installation.
Drain the coolant and engine oil (Chapter 1).

Remove the radiator.

Remove the crankshaft pulley and the timing cover (Section 6).
Drive out the oil seal with a pin punch.

Clean out the recess in the cover,

[ & 3 - S I AN B
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13.6a The factory recommends special tools for installation
of the front crankshaft oil seal in the timing cover

6 Coatthe outer edge of the new seal with grease and install it using the
special tools designed for this operation (see illustration). As an alterna-
tive, a large piece of pipe or a socket can be used to push the new seal in
(seeillustration). However, use extreme caution as the seal can be dam-
aged easily. Drive in the seal until it's completely seated in the recess.
Make sure the spring is properly positioned within the seal.

7 The rest of installation is the reverse of the removal procedure.

Rear seal 1

Note: /f rear crankshaft oil seal replacement is the only operation being
performed, it can be accomplished with the engine in the vehicle. If, how-
ever, the oil seal is being replaced along with the rear main bearing. the
engine must be removed.

8 Disconnect the negative battery cable from the battery, then remove
the starter.

9 Remove the transmission (Chapter 7),

10 On manual transmission equipped vehicles, remove the pressure
plate, disc and cluich assembly. On automatic transmission equipped ve-

13.6b If the special tools aren't available, the seal can be
installed with a section of pipe or a socket that has the same
outside diameter as the seal

hicles, remove the driveplate.

11 Remove the flywheel and engine rear cover plate, Note: Some mod-
els incorporate a two-piece, split-lip seal which requires removal of the
rear main bearing cap. If this is the case with your vehicle, refer to the pro-
cedure in Chapter 2, Part E. One-piece seals can be serviced as follows:
12 Use an awl to punch two holes in the seal. Punch the holes on oppo-
site sides of the crankshaft, just above the bearing cap-to-engine block
junction.

13 Thread a sheet metal screw into each punched hole.

14 Use two large screwdrivers or small pry bars to pry against both
screws at the same time, removing the seal. Blocks of wood placed
against the engine will provide additional leverage.

15 Be very careful when performing this operation — do not damage the
seal contact surfaces,

16 Clean the seal recess in the rear of the engine block and the main
bearing cap.

17 Inspect and clean the oil seal contact surface of the crankshaft.

18 Coat the new oil seal with engine oil.

19 Coat the crankshaft with engine oil.

20 Startthe sealinto the cavity in the back of the engine with the seal lip
facing forward, using the special drive tool. Make sure the tool stays in
alignment with the crankshaft until the tool contacts the block. See Step 6
far seal installation alternatives.

21 Install the engine rear cover plate.

22 Atftach the flywheel (or driveplate) to the crankshaft.

23 Theremainder of installation is the reverse of the removal procedure.
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SteP 3 e
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1.6497 to 1.6505 in
1.6347 to 1.6355 in
1.6197 to 1.6205 in
1.6047 to 1.6055in
0.005in

0.0003 in

1.6515t0 1.6523 in
1.6365 to 1.6373 in
1.62151t0 1.6223 in
1.6065 to 1.6073 in
0.006to 0.010in

Ft-lbs
30 to 36
121015
9210 103

2910 40
40 to 51
65 to 80
27 to 49
25to 35
47 to 51
12to0 15
121015

Jtob
6to 11
11t 15
15t0 18°
7t09
12to 15
7to10
dto s
43 to 49

engine in the vehicle. The intake and exhaust manifold gaskets, timing
cover gaskets, oil pan gasket, crankshaft oil seals and cylinder head gas-
kets are all accessible with the engine in place.

This Part of Chapter 2 is devoted to in-vehicle repair procedures for Exterior engine components, such as the intake and exhaust man-

the 2.8 liter VB engine. Allinformation concerning engine removal and in-
stallation and engine block and cylinder head overhaul can be found in
Part E 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 E of Chapter 2 contains the Specifi-
cations necessary for cylinder head and engine block rebuilding.

2 Repair operations possible with the engine in the vehicle

ifolds, the oil pan (and the oil pump), the water pump, the starter motor,
the alternator, the distributor and the fuel system components can be re-
moved for repair with the engine in place,

Since the cylinder heads can be removed without pulling the engine,
valve component servicing can also be accomplished with the engine in
the vehicle. Replacement of the camshaft and timing gears is also possi-
ble 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 rec-
ommended because of the cleaning and preparation work that must be
done to the components involved.

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

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

Note: The following procedure is based on the assumption that the spark

sometype of degreaser before any workis done. Itwill make the jobeasier ~ plug wires and distributor are correctly installed. If you are trying to locate

and help keep dirt out of the internal areas of the engine.
Depending on the components involved, it may be helpful to remove

TDC to install the distributor correctly, piston position must be determined
by feeling for compression at the number one spark plug hole, then align-

the hood to improve access to the engine as repairs are performed (refer ing the ignition timing marks as described in step 8.
to Chapter 11 if necessary). Cover the fenders to prevent damage to the 1 Top Dead Center (TDC) is the highest paint in the cylinder that each
paint. Special pads are available, but an old bedspread or blanket will also piston reaches as ittravels up-and-down when the crankshaft turns. Each

work.

piston reaches TDC on the compression stroke and again on the exhaust

If vacuum, exhaust, oil or coolant leaks develop, indicating a need for stroke, but TDC generally refers to piston position on the compression
gasket or seal replacement, the repairs can generally be made with the stroke.
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2 Positioning the piston(s) at TDC is an essential part of many proce-
dures such as rocker arm removal, camshaft and timing gear removal and
distributor removal.

3 Beforebeginning 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 detaching the coil wire from the center terminal of
the distributor cap and grounding it on the block with a jumper wire. Re-
move the spark plugs (see Chapter 1).

4 Inordertobring any piston to TDC, the crankshaft must be turned us-
ing one of the methods outlined below. When looking at the front of the en-
gine, normal crankshaft rotation is clockwise.

a) The preferred methed is to turn the crankshaft with a socket
and ratchet attached to the bolt threaded into the front of
the crankshaft.

b) A remote starter switch, which may save some time, can also be
used. Follow the instructions included with the switch. Once the
pistonisclose to TDC. use asocket and ratchet as described in the
previous paragraph.

¢) Ifanassistant is available to turn the ignition switch to the Start po-
sition in short bursts. you can get the piston close to TDC without
a remote starter switch. Make sure your assistant is out of the ve-
hicle, away from the ignition switch, then use a socket and ratchet
as described in Paragraph a) to complete the procedure.

5 Notethe position of the terminal for the number one spark plug wire on
the distributor cap. Ifthe terminalisn't marked, follow the plug wire from the
number one cylinder spark plug to the cap.

6 Use afelt-tip pen or chalk to make a mark on the distributor body di-
rectly under the terminal.

7 Detach the cap from the distributor and set it aside (see

Chapter 1 if necessary).

8 Turn the crankshaft (see Paragraph 3 above) until the notch in the
crankshaft pulley is aligned with the “TC" mark pointer on the engine front
cover.

9  Look atthe distributor rotor — it should be pointing directly at the mark
you made on the distributor body.

10 Ifthe rotoris 180-degrees off, the number one pistonis at TDC on the
exhaust stroke.

11 To get the piston to TDC on the compression stroke, turn the crank-
shaft one complete turn (360-degrees) clockwise. The rotor should now
be pointing at the mark on the distributor. When the rotor is pointing at the
number one spark plug wire terminal in the distributor cap and the ignition
timing marks are aligned, the number one piston is at TDC on the com-
pression stroke,

12 Afterthe number one piston has been positioned at TDC on the com-
pression stroke, TDC for any of the remaining pistons can be located by
turning the crankshaft and following the firing order. Mark the remaining
spark plug wire terminal locations on the distributor body just like you did
for the number one terminal, then number the marks to correspond with
the cylinder numbers. As you turn the crankshaft, the rotor will also turn.
When it's pointing directly at one of the marks on the distributor, the piston
for that particular cylinder is at TDC on the compression stroke.

4  Rocker arm cover(s) - removal and installation

1 Remove any emission control components that obstruct access to
the cover (see Chapter 6).

2 Markthe spark plug wires, then disconnect them from the spark plugs
and lay them back out of the way (see Chapter 1).

3 Detach the throttle linkage from the carburetor, if necessary.

4 Remove the rocker arm cover screws and lift the cover off. If it won't
come off easily, don't pry it loose. Make sure all screws are removed, then
tap lightly on the end of the cover with a rubber mallet or a block of wood
and a hammer to break the gasket seal

5 Clean all traces of gasket and sealer from the cover and cylinder
head. Aerosol gasket removers, available from auto parts stores, can be
used to ease gasket removal.

6 Coattherocker cover side of a new gasket with RTV sealer, then stick
the gasket to the cover.

7 Install the cover and tighten the screws evenly to the torque listed in
this Chapter's Specifications.

8 The remainder of installation is the reverse of the removal steps.

9  Run the engine and check for oil leaks.

5 Rocker arms and pushrods — removal, inspection
and installation

Removal

Refer to illustrations 5.3 and 5.4

1 Referto Section 4 and detach the rocker arm cover(s) from the cylin-
der head(s).

2 Loosenthe rocker arm shaft support bolts two turns atatime, working
from the center out, until the bolts can be removed by hand.

3 Liftthe rocker assembly and oil baffle off of the cylinder head (see il-
lustration). The pins will hold the components together.

4 Liftthe pushrods out of the engine (see illustration). Place the push-
rods in order in a holder so they can be returned to their original positions.

5.3 Lift off the rocker assembly and pushrods as shown

B
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5.4 Remove the pushrods and place them in a rack so
they can be returned to their original positions
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Rocker arm

— Pin

Spring washer

5.5 Rocker assembly — exploded view

Inspection

Refer to illustration 5.5

5 Remove the pins and disassemble the rocker arm assembly (see il-
lustration). Place the parts in order on a clean workbench.

6 Check eachrocker arm for wear, cracks and other damage, especial-
ly where the pushrods and valve stems contact the rocker arm faces.

7 Make sure the hole at the pushrod end of each rocker arm is open
Plugging can be cleared with a piece of wire.

8 Check each rocker arm bore, and its corresponding position on the
rocker shaft, for wear, cracks and galling. If the rocker arms or shaft are
damaged, replace them with new ones.

9 Inspectthe pushrods for cracks and excessive wear at the ends. Roll
each pushrod across a piece of plate glass to see if it's bent (if it wobbles,
it's bent).

10 If necessary, remove the plug from each end of the rocker shatt. Drill
into one plug and insert a long steel rod through it to knock out the other
plug. Knock out the first plug in the same manner.

11 It the rocker shaft plugs were removed, tap in new ones with a ham-
mer and suitable drift.

12 Assemble the rocker assembly (see illustration 5.5). Lubricate all
friction points with engine oil or assembly lube.

13 Installnew cotter pinsinthe ends of the rocker shaft. Be sure the rock-
er shaft notches face down when the shaft is installed.

Installation

14 Coateach end of each pushrod with assembly lube, then install them
inthe engine (seeillustration 5.4). If you are reinstalling the original push-
rods, be sure to return them to their original positions.

15 Coat the rocker arm pads with Lubriplate or equivalent.

16 Loosen the valve adjusting screws several turns.

17 Install the oil baffle and rocker assembly on the engine. The notch on
the shaft should face down.

18 Position the rocker arm ball ends in the pushrods.

19 Tighten the rocker shaft support bolts two turns at a time, from the
center out, to the torque listed in this Chapter's Specifications.

20 The remainder of installation is the reverse of removal.

21 Adjust the valve clearances (see Chapter 1).

22 Run the engine and check for leaks.

6  Valve springs, retainers and seals — replacement

Refer to illustrations 6.4, 6.9 and 6.10

Note: Broken valve springs and defective valve stem seals can be re-
placed without removing the cylinder heads. Two special tools and a com-
pressedair source are normally required to perform this operation, so read
through this Section carefully and rent or buy the tools before beginning
the job. If compressed air isn't available, a length of nylon rope can be

usedlokeep the valves from falling into the cylinder during this procedure.
1 Referto Section 4 and remove the rocker arm cover from the affected
cylinder head. If all of the valve stem seals are being replaced, remove
both rocker arm covers.

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
deadcenteron the compression stroke (referto Section 3 for instructions).
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 Threadan adapterinto the spark plug hole (seeillustration) and con-
nectan air hose from a compressed air source to it. Most auto parts stores
can supply the air hose adapter. Note: Many cylinder compression
gauges utilize a screw™in fitting that may work with your air hose quick-dis-
connect fitting.

- L

)
TOOL-T72C-6565

AIR LINE AND ADAPTER
TOOL-TE6P6513-A

6.4 Use an air line and adapter to hold the valve closed while
compressing the valve spring
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6.9 Valves and related components — exploded view

5 Remove the rocker arm assembly(ies) and pull out the pushrod(s) for
the cylinder(s) being serviced. If all of the valve stem seals are being re-
placed, all of the rocker arms and pushrods should be removed (refer to
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 positioning the number one piston at TDC is stilf
attachedto the bolt in the crankshaft nose, it could cause damage orinjury
when the crankshaft moves.

7  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 — refer to the alternative procedure below.

8 Ifyoudon'thave accesstocompressedair, analternative method can
be used. Position the piston at a point just before TDC on the compression
stroke. then feed a long piece of nylon rope through the spark plug hole
until it 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 resistance is felt.

9  Stuff shop rags into the ¢ylinder head holes above and below the
valves to prevent parts and tools from falling into the engine, then use a
valve spring compressor to compress the spring. Remove the locks with
smallneedle-nose pliers ora magnet(see illustration). Note: A couple of
differenttypes of tools are available for compressing the valve springs with
the head in place. One type grips the lower spring coils and presses on the
retainer as the knob is turned. while the other type, shown in illustration
6.4, utilizes the rocker shaft for leverage. Both types work very well, al-
though the lever type is usually less expensive.

10 Remove the spring retainer and valve spring, then remove the stem
seal with a seal removal tool (see illustration). Note: /f air pressure fails
to hold the valve in the closed position during this operation, the valve face
or seat is probably damaged. If so, the cylinder head will have to be re-
moved for additional repair operations.

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

12 Inspectthe 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 dam-
aged. 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 install a new seal.

16 Install the spring in position over the valve.

17 Install the valve spring retainer. Compress the valve spring and care

6.10 The valve stem seals are removed and installed
with this special Ford tool or equivalent

7.7 Intake manifold bolt locations and tightening sequence

fully position the locks in the groove. Apply a small dab of grease to the
inside of each keeper to hold it in place.

18 Remove the pressure from the spring tool and make sure the locks
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 Refer to Section 5 and install the rocker arm(s) and pushrod(s).

21 Install the spark plug(s) and hook up the wire(s).

22 Retfer to Section 4 and install the rocker arm cover(s).

23 Startandrun the engine, then check for oil leaks and unusual sounds
coming from the rocker arm cover area.

7  Intake manifold — removal and installation

Removal

1 Disconnect the negative battery cable from the battery.

2 Removethe air cleaner (see Chapter 4) and disconnect the accelera-
tor cable.

3 Drain the cooling system (see Chapter 1). Disconnect the radiator
hose from the thermostat housing and the by-pass hose from the intake
manifold (see Chapter 3).

4  Remove the distributor (see Chapter 5).

5 Remove the fuel filter (see Chapter 1) and fuel line.

6 Remove the rocker arm covers (see Section 4).

7 Remove the intake manifold bolts and nuts (see illustration).
Note: A special crows-foot wrench (Ford tool T72C-6513 or equivalent) is
required to loosen or tighten bolt number six when the carburetor is in-
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8.6 Exhaust manifold bolt/stud locations and
tightening sequence

stalled. If you don't have the special tool, remove the carburetor (see
Chapter 4).

8 Remove any wires, hoses or other components that would interfere
with removal, then lift the manifold off. If the manifold is stuck, tap it lightly
with a plastic mallet to break the gasket seal. If absolutely necessary, pry
the manifold off, but pry against a casting protrusion, not against any gas-
ket mating surfaces, or vacuum and oil leaks may occur.

Installation

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's stuck to the heads and manifold.
Be sure to follow the directions printed on the container.

9 Use a gaskel scraper to remove all traces of sealant and old gasket
material, then clean the mating surfaces with lacquer thinner or acetone. If
there's old sealant or oil on the mating surfaces when the manifold is in-
stalled, oil or vacuum leaks may develop. When working on the heads and
block, cover the lifter valley with shop rags to keep dirt out of the engine.
Use a vacuum cleaner to remove any gasket material that falls into the in-
take ports in the heads.

10 Use a tap of the correct size to chase the threads in the bolt holes,
thenuse compressed 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! Remove excess carbon deposits and corrosion
from the exhaust and coolant passages in the heads and manifold.

11 Coat the gasket mating surfaces with a thin layer of sealant.

12 Install the gasket. Be sure to place the tab on the right head gasket
into the cutout in the intake manifold gasket.

13 Carefully set the manifold in place while the sealant is still wet. Cau-
tion: Don'tdisturb the gasket and don't move the manifold fore-and-aft af-
ter it contacts the gasket.

14 Coat the manifold bolt bosses with sealant. Install the bolts and nuts,
then tighten them to the torque listed in this Chapter's Specifications in
four steps, following the sequence in illustration 7.7. Note: If the carbure-
toris on the manifold, Ford tool T72C-6519 will be necessary to torque bolt
number six accurately.

15 The remainder of installation is the reverse of removal.

16 Start the engine and check carefully for leaks at the intake manifold
joints.

17 Recheck the mounting bolt and nut torque.

9.10 Cylinder head bolt loosening and tightening sequence

8 Exhaust manifolds — removal and installation

Warning: The engine must be completely cool (allow it to cool for several
hours) before attempting this procedure — the exhaust manifolds remain
very hot after the engine is shut down and can cause severe burns.

Removal

Refer to illustration 8.6

1 Remove the air cleaner (see Chapter 4).

2 On the right manifold, remove the heat shroud.

3 Raise the vehicle and support it securely on jackstands, then detach
the exhaust pipe from the manifold. Discard the exhaust pipe gasket.

4 Remove the thermactor components as necessary to provide remov-
al access (see Chapter 6).

5 Disconnect the choke heat tubes from the carburetor,

6 Removethe manifold fasteners (seeillustration), then take the man-
ifold off the engine.

Installation

7 Checkthe manifold for cracks and make sure the fastener threads are
clean and undamaged. The manifold and cylinder head mating surfaces
must be clean before the manifolds are installed — use a gasket scraper to
remove all carbon deposits and/or gasket material.

8 Place a new gasket on the manifold (using two bolts to hold it in posi-
tion}, then position the manifold on the head and install the remainder of
the fasteners. Tighten them to the torque listed in this Chapter's Specitica-
tions, following the sequence shown in illustration 8.6.

9 Install a new exhaust pipe-to-manifold gasket, then tighten the pipe-
to-manifold fasteners to the torque listed in this Chapter’s Specifications.
10 The remaining installation steps are the reverse of removal,

11 Start the engine and check for exhaust leaks.

9  Cylinder heads - removal and installation

Refer to illustration 9.10

Caution: The engine must be completely cool when the heads are re-
moved. Failure to allow the engine to cool off could resultin head warpage.
Note: Ford recommends the use of guide studs to install the cylinder
heads. These can be made by cutting the heads off of a pair of extra cylin-
der head bolts, grinding a taper and cutting a screwdriver slot in the cut
ends.

Removal

1 Disconnect the negative battery cable from the battery.

2 Removethe aircleaner (see Chapter 4) and disconnect the accelera-
tor linkage.

3 Drain the cooling system (see Chapter 1),

4  Remove the distributor (see Chapter 5).

5 . Disconnect the radiator hose from the thermostat housing and the
coolant by-pass hose from the intake manifold (see Chapter 3).

6 Remove the rocker arm covers (see Section 4),
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10.11 Remove the guide sleeves from the front cover with
your fingers - the sleeve chamfers face the front cover

10.12 The front cover plate and gasket are secured with
two bolts

7 Remove the rocker arms and pushrods (see Section 5).

8 Remove the intake manifold (see Section 7).

9 Remove the exhaust manifold(s) {see Section 8).

10 Loosenthe cylinder head bolts in several stages, following the speci-
fied sequence (see illustration).

11 Remove the head bolts and lift the head off. If it is stuck, try tapping
lightly with a plastic mallet to break the gasket seal. If it won't come off, pry
carefully at a casting protrusion, but do not pry against any gasket sur-
faces or leaks may develop.

Installation

12 Themating surfaces of the cylinder heads and block must be perfectly
clean when the heads are installed. Use a gasket.scraper to remove all
traces of carbon and old gasket material, then clean the mating surfaces
with lacquer thinner or acetone. If there's oil on the mating surfaces when
the heads are installed, the gaskets may not seal correctly and leaks may
develop. When working on the block, cover the lifter valley with shop rags
to keep debris out of the engine. Use a vacuum cleaner to remove any de-
bris that falls into the cylinders.

13 Check the block and head mating surfaces for nicks, deep scratches
and other damage. |f damage is slight. it can be removed with a file — if it's
excessive, machining (must be done by an automotive machine shop)
may be the only alternative.

14 Use a tap of the correct size to chase the threads in the head bolt
holes. Mount each boltin a vise and run a die down the threads to remove
corrosion and restore the threads. Dirt, corrosion, sealant and damaged
threads will affect torque readings.

15 Installthe new gaskets on the block. The gaskets are marked FRONT
and TOP toindicate correct position. Gaskets are notinterchangeable be-
tween left and right sides.

16 Install guide studs in two of the cylinder head bolt holes (see the Note
atthe beginning of this Section for instructions on fabricating these studs).
17 Install the head over the guide studs.

18 Installhead bolts in the unoccupied holes and tighten them, using just
your fingers. Remove the guide studs, then install bolts in their holes and
tighten them with fingers.

19 Tighten the head bolts in three stages to the correct torque (see this
Chapter's Specifications). Tighten them in the order shown in illustra-
tion 9.10.

20 The remaining installation steps are the reverse of removal.

21 Run the engine and check for coolant and oil leaks.

10 Engine front cover — removal and installation

Refer to iflustrations 10.11 and 10.12

Removal

1 Remove the oil pan (see Section 14).

2  Drain the cooling system (see Chapter 1).

3 Remove the fan and radiator (see Chapter 3).

4 Remove the air conditioning compressor (if equipped) and set it
aside. DO NOT disconnect any refrigerant lines!

5 Remove the alternator and thermactor pump drivebelts (see Chap-
ter 1).

6 Remove the alternator (see Chapter 5).

7 Remove the thermactor pump (see Chapter 6).

8 Remove the water pump (see Chapter 3).

9 Remove the small outer bolts at the front of the crankshatft drivebelt
pulley and disconnect the pulley from the crankshaft.

10 Remove the front cover bolts and take the front cover off the engine. If
it's stuck, tap it gently with a plastic mallet to break the gasket seal. Do not
pry between the gasket surfaces or you may damage them and leaks may
develop.

11 Remove the front cover guide sleeves (see illustration).

12 Remove two bolts that secure the front cover plate (see illustration).
Remove the plate and gasket.

Installation

13 The mating surfaces of the cylinder block, front cover plate and front
cover must be perfectly clean when the plate and cover are installed. Use
a gasket scraper to remove all traces of carbon and old gasket material,
then clean the mating surfaces with lacquer thinner or acetone.

14 Apply a thin, even layer of sealant to the mating surfaces on the en-
gine and the rear side of the front cover plate.

15 Placethe cover plate gasketonthe engine, theninstallthe cover plate
(see illustration 10.12). Temporarily install tour of the front cover screws
to position the cover plate accurately. Install both cover plate bolts, tighten
the bolts to the torque listed in this Chapter's Specifications and remove
the four screws.

16 Install new seal rings on the guide sleeves.

17 Install the guide sleeves, without sealant, in the cylinder block, The
sleeve chamfers face the front cover.

18 Apply a thin, even coat of sealant to the gasket surface on the front
cover. Stick the gasket to the cover.

19 Place the front cover on the engine. Install all of the cover screws and
tighten them two or three turns.

20 Place a centering tool (Ford tool T74P 6019-A, or equivalent) in the
front cover oil seal hole.

21 Tighten the front cover screws to the torque listed in this Chapter’s
Specifications.

22 Remove the centering tool. The remaining installation steps are the
reverse of removal.

23 Run the engine and check for coolant and oil leaks.

11 Timing gears — check, removal and installation

Backlash and endplay check

Refer to illustrations 11.5and 11.8

1 Drain the cooling system (see Chapter 1).
2 Remove the oil pan (see Section14).
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11.5 Timing gear backlash is checked with a dial indicator
positioned against one of the camshaft gear teeth

11.11 The crankshaft timing gear is removed with a
gear puller

3 Remove the front cover (see Section 10).

4  Remove the rocker arm covers (see Section 4). Loosen the valve ad-
justing screws to relieve the valve spring tension.

5 Setupadialindicator with its pointer against one of the camshaftgear
teeth (see illustration).

6 Hold the crankshaft gear from turning and rotate the camshaft gear
against the dial indicator.

7 Note the indicator reading (gear backlash). If it is excessive (see this
Chapter's Specifications), replace the camshaft and crankshaftgearsasa
set.

8 Setupthedialindicatorto check camshaftendplay (seeillustration).
Pushthe camshaft gear back against the thrust plate and zero the dial indi-
cator.

9  Pry the camshaft gear forward against the dial indicator and note the
reading (camshaft endplay). If it is excessive (see this Chapter's Specifi-
cations), replace the camshaft thrust plate or spacerring (see Section 13),
These are available in two thicknesses.

Removal

Refer to illustrations 11.11 and 11.12

10 Remove the camshaft timing gear bolt. Tap the timing gear lightly with
a plastic mallet to separate it from the camshaft.

11 Remove the crankshatft timing gear with a gear puller (see illustra-
tion).

12 ]If necessary, remove the timing gear Woodruff keys (see illustra-
tion).

TOOL-~4207.C

11.8 Camshaft endplay is checked with a dial indicator placed
against the gear bolt boss

Installation

Refer to illustration 11.15

13 Install the Woodruff keys (if removed).

14 Install the camshaft gear and make sure it seats securely against the
spacer. Tighten the camshaft gear bolt to the correct torque (see the
torque listed in this Chapter's Specifications).

15 Install the crankshatt gear. Be sure the alignment marks on crank-
shaftand camshaft gears are positioned directly opposite each other (see
illustration).

16 The remaining installation steps are the reverse of removal.

17 Run the engine and check for leaks.

12 Valve lifters — removal, inspection and installation

Removal
Refer to illustration 12.2

1 Remove the cylinder head(s) (see Section 9).

2 There are several ways to extract the lifters from their bores. Special
tools designed to grip and remove lifters (Ford tool no. T70P-14151 or
equivalent) are manufactured by many tool companies and are widely
available, but may notbe needed in every case. On engines without a lot of
varnish buildup. the lifters can often be removed with a small magnet (see
illustration) or even with yourfingers. A machinist's scribe with abentend
can be used to pull the lifters out by positioning the point under the retainer
ring in the top of each lifter. Caution: Don't use pliers to remove the lifters
unless you intend to replace them with new ones (along with the cam-
shaft). The pliers may damage the precision machined and hardened lift-
ers, rendering them useless. On engines with a lot of siudge and varnish,
work the lifters up and down, using carburetor cleaner spray to loosen the
deposits.

3 Before removing the lifters, arrange to store them in a clearly labeled
box to ensure that they're reinstalled in their original locations.

4 Remove the lifters and store them where they won't get dirty.

Inspection

Refer to illustration 12.6

5 Clean the lifters with solvent and dry them thoroughly without mixing
them up.

6 Checkeachlifterwall, pushrod seat and foot for scuffing, score marks
and uneven wear. Each lifter foot (the surface that rides on the cam lobe)
must be slightly convex, although this can be difficult to determine by eye.
Note: Placing the foot of one lifter against the side of another may help you
determine if the foot is convex. If the base of the lifter is concave (see illus-
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11.12 Camshaft components — exploded view

11.15 Timing marks on the gears must be directly
opposite each other after the gears are installed

tration), the lifters and camshaft must be replaced. If the lifter walls are 12.2 If the lifters are not heavily coatefl with varnish, it
damaged or worn (which isn't very likely), inspect the lifter bores in the en- may be possible to remove them with a magnet
gine block as well.

7 If new lifters are being installed, a new camshaft must also be in-
stalled. If a new camshatft is installed, then use new lifters as well. Never
install used lifters unless the original camshatft is used and the lifters can
be reinstalled in their original locations!

Installation ACCEPTABLE UNACCEPTABLE

.O (CONTACT FACE

8 The original lifters, if they're being reinstalled, must be returned to CONVEX & SMOOTH)

their original locations. Coat them with moly-base grease or engine as- - Comeave
sembly lube.

10 The remaining installation steps are the reverse of removal.

9 Install the lifters in the bores. ' ’
11 Adjust the valve clearances (see Chapter 1), “ ] |

13 Camshaft - removal, inspection and installation

Camshaft lobe lift check

1 Inorder to determine the extent of cam lobe wear, the lobe lift should
be checked prior to camshaft removal. Refer to Section 4 and remove the
rocker arm covers. The rocker arm assembly must also be removed (Sec-
tion 5), but leave the pushrods in place.

12.6 Lifters in good condition should be slightly
convex - lifters worn flat or concave should be replaced
(the contours shown are exaggerated for clarity)
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Camshaft thrust plate

13.26 Install the camshaft thrust plate so it
covers the oil gallery
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14.9 Qil pan bolt locations and tightening sequence

2 Position the number one piston at TDC on the compression stroke
(see Section 3).

3 Beginning with the number one cylinder, mount a dial indicator on the
engine and position the plunger in-line with and resting on the first push-
rod.

4  Zerothedial indicator, then very slowly turn the crankshaft in the nor-
mal direction of rotation until the indicator needle stops and begins to
move in the opposite direction. The point at which it stops indicates maxi-
mum cam lobe lift.

5 Record this figure for future reference, then reposition the piston at
TDC on the compression stroke.

6 Movethedialindicatorto the remaining number one cylinder pushrod
and repeat the check. Be sure to record the results for each valve.

7 Repeatthe check for the remaining valves. Since each piston mustbe
at TDC on the compression stroke for this procedure, work from cylinder-
to-cylinder following the firing order sequence.

B  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.

Removal

9 Remove the rocker arm covers (see Section 4).

10 Remove the rocker arms and pushrods (see Section 5).

11 Remove the intake manifold (see Section 7).

12 Remove the cylinder heads (see Section 9).

13 Remove the lifters (see Section 12).

14 Remove the oil pan (see Section 14).

15 Remove the engine front cover (see Section 10).

16 Remove the camshaft timing gear bolt (see illustration 11.12).

17 Removethe camshaftthrustplate screws and take off the thrust plate.
18 Carefully pull the camshaft from the block, rotating it as you pull.
Thread along boltinto the timing gear bolt hole to actas ahandle. Use both
hands and carefully support the camshaft near the block. Work slowly and
carefully to prevent damaging the camshaft bearing surfaces during re-
moval.

19 Remove the Woodruff key and spacer ring from the camshaft.

Inspection

20 Refer to Part A, Section 7, for the camshaft and bearing inspection
procedure. Lifter inspection procedures are covered in Section 12.

Bearing replacement

21 Camshatt bearing replacement requires special tools and expertise
that place it outside the scope of the home mechanic. Take the block to an
automotive machine shop to ensure that the job is done correctly.

Installation
Refer to iflustration 13.26

22 Lubricate the camshaft bearing journals and cam lobes with moly-
base grease or engine assembly lube.
23 Slide the camshaft into the engine. Support the cam near the block

and be careful not to scrape or nick the bearings.

24 |Install the spacer ring with its chamfered side toward the camshaft.
25 |Install the camshaft Woodruff key.

26 Apply moly-base grease or engine assembly lube to the friction sur-
faces on both sides of the thrust plate. Install the thrust plate so it covers
the oil gallery (see illustration), then tighten the attaching bolts to the
torque listed in this Chapter's Specifications.

27 The remaining installation steps are the reverse of removal.

28 Beforestarting the engine, refill it with oil and install a new oil filter (see
Chapter 1),

14  Oil pan and pump - removal and installation

Refer to iflustration 14.9

Removal

1 Disconnect the négative battery cable fromrthe battery.

2 Remove the fan shroud bolts and place the shroud over the fan (see
Chapter 3).

3 If necessary for access, jack up the vehicle and place it securely on
jackstands. DO NOT get under a vehicle that is supported only by a jack!
4 Drain the engine oil and replace the drain plug (see Chapter 1).

5 Unbolt the steering gear from the crossmember (see Chapter 10).
Move the steering gear so it rests on the frame and provides removal ac-
cess for the oil pan.

6 Remove the engine mount nuts (see Section 18).

7  Placeajack beneath the engine oil pan. Use a block of wood between
the jack and engine to prevent damage. Raise the engine, place 2 X 4
wooden blocks beneath the engine mounts and lower the jack.

8 Remove the four bolts securing the rear K-braces.

9 Remove the oll pan mounting bolts (see illustration). Lower the pan
tothe frame. If itis stuck, tap it lightly with a rubber mallet to break the gas-
ket seal. Reach into the oil pan and remove the oil pump and pick-up
screen attaching bolts. Lower the oil pump. intermediate shaft and pick-up
tube into the oil pan.

10 Take the oil pan out. If necessary. rotate the crankshaft so the oil pan
clears the crankshaft throws.

Installation

11 Use agasket scraper or putty knife to remove all traces of gasket ma-
terial and sealant from the pan. block and front cover.

12 Cleanthe mating surfaces with lacquerthinner or acetone. Make sure
the block and front cover bolt holes are clean.

13 Check the oil pan flange for distortion, particularly around the bolt
holes. If necessary, place the pan on a block of wood and use a hammer to
flatten and restore the gasket surface.

14 Remove the old rubber seals from the rear main bearing cap and en-
gine front cover, then clean the grooves.

15 Install new seals. Use gasket contact adhesive to hold the seals in
place, then apply a bead of RTV sealant to the block-to-seal junctions.
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15.4 Removing the front cover oil seal
with a seal puller (cover installed on the
engine)

§ e £l e

15.7 A Ford tool is available to install
the front cover seal with the front cover
on the engine — a large socket or piece
of pipe the same diameter as the seal

S

15.14 Drive the seal in squarely and
evenly - a large socket or piece of pipe
can be used if a seal driver isn’t
available (cover removed from engine)

can also be used

16 Stick new gaskets to the engine with gasket contact adhesive.

17 Position the oil pump and inlet tube in the oil pan. Caution: Be sure
the intermediate shaft is installed in the oil pump, or the pump won't turn
when the engine is run.

18 Install the oil pump, then the oil pan. Tighten the bolts to the torque
listed in this Chapter's Specifications. Follow the seguence shown inillus-
tration 14.9.

19 The remaining installation steps are the reverse of removal.

20 |Install a new oil filter (see Chapter 1). Fill the engine with oil.

21 Run the engine and check for leaks.

15 Crankshaft oil seals - replacement

Front seal — engine front cover in place

Refer to illustrations 15.4 and 15.7

1 Drainthe cooling system and remove the drivebelts (see Chapter 1).
2 Remove the radiator (Chapter 3).

3 Remove the crankshaft drivebelt pulley.

4 Remaove the seal with a slide hammer and seal puller (see illustra-
tion). Similar tools are available from rental outlets.

5 Check the seal bore and crankshaft, as well as the seal contact sur-
face on the crankshaft pulley, for nicks or burrs. Position the new seal in
the bore with the open end of the seal facing IN.

6 A small amount of oil applied to the outer edge of the seal will make
installation easier — don't overdo it!

7 Carefully drive the sealinto the bore until it seats against the front cov-
er. Special tools are available (see illustration), but if you don't have
them, use a hammer and a socket the same diameter as the seal to drive
the seal in. Note: A piece of pipe can be used if a socket isn't available,
8 Reinstall the crankshaft pulley and tighten its bolt (see the torgue
listed in this Chapter's Specifications).

9 The remaining installation steps are the reverse of removal.

10 Run the engine and check for leaks.

Front seal — front cover removed

Refer to illustration 15.14

11 Support the front cover on wooden blocks, then drive out the seal with
a punch and hammer.

12 Check the seal bore in the front cover for nicks or burrs.

13 Apply a thin coat of clean engine oil to the outer circumference of the
seal.

14 Positionthe new seal with its lip facing IN. Drive in the new seal with a

sealdriver (seeillustration). If a seal driverisn'tavailable, use a socket or
piece of pipe the same diameter as the seal.

Rear seal

Refer to iflustrations 15.20 and 15.24

15 Remove the transmission (see Chapter 7).

16 Remove the clutch (if equipped) (see Chapter 8).

17 Remove the flywheel (see Section 16).

18 Remove the engine rear plate.

19 With a sharp awl or similar tool, punch two holes in the seal on oppo-
site sides just above the point where the main bearing cap meets the cylin-
der block.

20 Thread a sheet metal screw into each hole (see illustration). Pry
against the sheet metal screws with two large screwdrivers or small pry
bars to remove the seal. Note: If you need a fulcrum to pry against, use
smallblocks of wood. Caution: Don't scratch or gouge the crankshaft seal
surface.

21 Clean the oil seal bore in the block and main bearing cap. Check the
seal bore and crankshaft sealing surface for nicks or burrs.

22 Apply a thin coat of clean engine oil to the outer diameter of the seal.
Apply a'thin coat of Lubriplate or equivalent to the contact surfaces of the
seal and crankshaft.

23 Position the seal in the bore with its open end facing IN.

24 Drivethe seal in with a seal driver (see illustration) until it is securely
seated. Use a socket or piece of pipe the same diameter as the seal if a
seal driver isn't available.

15.20 Thread two sheet metal screws into the
crankshaft rear oil seal to pry it out
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15.24 Install the crankshaft rear oil seal with the open end facing
into the engine — use a socket or large piece of pipe if a seal
driver isn't available

16 Flywheel/driveplate — removal and installation

1 Raise the vehicle and support it securely on jackstands, then refer to
Chapter7 and remove the transmission. Ifit's leaking, now would be avery
good time to replace the front pump seal/O-ring (automatic transmission
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 acenter-punch to make alignment marks on the flywheel/drive-
plate and crankshaft to ensure correct alignment during reinstallation.

4  Remove the bolts that secure the flywheel/driveplate to the crank-
shaft. If the crankshaft turns, wedge a screwdriver through the starter
opening to jam the flywheel.

5 Remove the flywheel/driveplate from the crankshaft. Since the fly-
wheel is fairly heavy, be sure to support it while removing the last bolt.
6 Clean the flywheel to remove grease and oil, Inspect the surface for
cracks, rivetgrooves, burned areas and score marks. Light scoring canbe
removed with emery cloth. Check for cracked and broken ring gear teeth.
Lay the flywheel on a flat surface and use a straightedge to check for war-
page.

7 Clean andinspect the mating surfaces of the flywheel/driveplate and
the crankshaft. If the crankshaft rear seal is leaking, replace it before rein-

stalling the flywheel/driveplate.

8 Position the flywheel/driveplate against the crankshaft. Be sure to
align the marks made during removal. Note that some engines have an
alignment doweil or staggered bolt holes to ensure correctinstallation. Be-
fore installing the bolts, apply thread locking compound to the threads.
9  Wedge a screwdriver through the starter motor opening to keep the
flywheel/driveplate from turning as you tighten the bolts to the torque listed
in this Chapter's the torque listed in this Chapter's Specifications.

10 Theremainder of installation is the reverse of the removal procedure.

17 Engine mounts — check and replacement

Refer to illustration 17.8 '

1 Engine mounts seldom require attention, but broken or deteriorated
mounts should be replaced immediately or the added strain placed on the
driveline components may cause damage or wear.

Check

2  During the check, the engine must be raised slightly to remove the
weight from the mounts.

3 Raisethe vehicle and support it securely on jackstands, then position
a jack under the engine oil pan. Place a large block of wood between the
jack head and the oil pan, then carefully raise the engine just enough to
take the weight off the mounts. Warning: DO NOT place any part of your
body under the engine when it's supported only by a jack!

4 Check the mounts to see if the rubber is cracked, hardened or sepa-
rated from the metal plates. Sometimes the rubber will split right down the
center.

5 Check for relative movement between the mount plates and the en-
gine or frame (use a large screwdriver or pry bar to attempt to move the
mounts). If movement is noted, lower the engine and tighten the mount
fasteners.

6 Rubberpreservative should be applied to the mounts to slow deterio-
ration.

Replacement

7  Disconnectthe negative battery cable from the battery, then raise the
vehicle and support it securely on jackstands (if not already done).

8 Remove the fasteners and detach the mount from the frame (see il-
lustration).

9 Raise the engine slightly with a jack or hoist (make sure the fan
doesn't hit the radiator or shroud). Remove the mount-to-block bolts and
detach the mount.

10 Installation is the reverse of removal. Use thread locking compound
on the mount bolts and be sure to tighten them securely.

IREQD. IREQD

G

N— —
NO. 2 CROSSMEMBER
INSULATOR ASSEMBLY
—-RAH -
- 40.50 FT-L8
I55-67 N-ml T
MAIN VIEW L
% \
40-80 FT-LB ND. 2 CROSSMEMBER
VIEW ¥ 155.81 N-mf VIEW 2

NOTE WHENEVER SELF-LOCKING BOLTS OR
NUTS ARE REMOVED, THEY MUST
BE REPLACED WITH NEW SELF-LOCKING
BOLTS OR NUTS,

17.8 Engine mount details
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Specifications
V6 engine
engine

General
DISplEEeMent! .= ixen cnis swarai s e dusii s IR 3.8 liters
Cylinder numbers (front-to-rear)

Left (driver'syaides. muess sy conain. CVREUTS TR feel 4-5-6

RIight Side - .. ..o 1-2-3
EHIRGOF08E caaamn cunorion aniodias, SRIES I Taa S s 1-4-2-5-3-6

Valve stem-to-rocker arm clearance

Camshaft
Lobe lift

Theoretical valve lift @ zero lash
Intake

Endplay
Journal diameter (all)
Cam bearing inside diameter
Journal-to-bearing (oil) clearance
Journal runout limit

0.088t0 0.189 in

0.240in
0.241in

0.415in

0.417in

None (camshatt is restrained by spring)
2.051510 2.0505 in

2.0535 10 2.0525

0.001t0 0.003 in

0.002 in (runout of no. 2 or 3 relative to 1 and 4)

Journal out-of-round Bmit ... ccisi ivime s e eaa 0.001 in
COUNTERCLOCKWISE
~~KJ
FRONT ® @
OF VEHICLE O @
' @ @ CAP CLIP
POSITI
DISTRIBUTOR . o

Cylinder locations and firing order — 3.8L V6 engine
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Oil pump
Relief valve spring tension .. ........... ... ... 17110152 bs at 1.20 in
Relief valve-to-boreclearance ............. ... ... 00000 0.0017 to 0.0029 in
Gearbacklash . .. ... .. i 0.008 10 0.00121in
Gearradialclearance ........oociinscnana s iiiieaii 0.002 1o 0.0055 in
Gear height{beyond housing) ..............c.ooivriuira,. 0.0005 to 0.0055 in
Torque specifications Ft-Ibs (unless otherwise indicated)
Oamanaft SprocRetBolS: & o uian e momee womimEs DaeE G 15to0 22
Timing chain cover-to-blockbolts ... ....... ... ... ... .. ... 15t0 22
Water pump-to-timing chaincoverbolts .. ................... 1510 22
Ol panmountingbeRS c..i vy et enns bopssa bonsms s mssmo 80 to 106 In-lbs
Oil pUmMpP COVET DOIS . cinvvisimioe isimen vbsms Baimies s 18to 22
Cylinder head bolts
1983
(= o 47
SO sunss fusionm s ST S S EETE IR e 55
SlEP 3 . e e 63
] o . S TR STETE 74
SIEP D Loosen all bolts 2 or 3 turns. then repeat tightening sequence
1984 on
SlEP 1 L 37
SRR wommn crsmm: Suwiil GVEEAT SRS R, LSS 45
£ ] (=] o 52
SIDA svimeerives SRLTEET SR R T AT (R 59
SED 5 . e Loosen all balts 2 or 3 turns, then repeat tightening sequence
Rocker arm fulcrum bolts
SO imintsios e s v DA, WS S 510 11
L o b A P N R R A O (A TR A R 18 to 26
Intake manifold-to-cylinder head bolts
1983
SUEET" o i e i om0 B A TR SR W 5
Slep o TrsaeiE i e FREREE PR S LT 10
SREOD in ainsaos el oise o B T8 SR ST § AT 18
1984 on
SROD Y sioninis v rmerivrics @mimome s o B G e GGG SN 6 7
SHOP2 Cns meas e s e S S SR, SR o 15 =
SHBDD. 5imun oommasy (oo wT GO 6 AR e T BT SR i 24
Exhaust manifold BolS: . . . .. .. omeen o npre e e o mpmns s 15t0 22
Rocker arm cover-to-cylinder head
TOB3 (SCIBW) . .\ vt et e e e 36 to 61 in-lbs
198400 tROR/BIE) s s s o= 80 to 106 in-lbs
Crankshaft pulley-to-vibration damperbolts . ................. 20to 28
Vibration dampet Bolt . s vesme sonies sonmies mymsrsansmse G 93to 121
Flywheel/driveplate mountingbolts .. ........... ... ... ... 54 to 64
V8 engine
General
Displacement
1979 and FYBI0N - iiras cuainm duivite b s LAEE snias nate 5.0 liters (302 cubic inches)
1980 through 1982 . . ... .. i 4.2 liters (255 cubic inches)
Cylinder numbers (front to rear)
Left (driver's)side ......... ... ... 5-6-7-8
Right side cuucivviy cvaien sveiiss DEesaa 0 B ESRE SYEEEE sul 1-2-3-4
Firing order
EXCORE HID s o i S RN R SN A 5 1-5-4-2-6-3-7-8
D s oo g smmins ome Fomis iy IR P ey S/ o, A 1-3-7-2-6-5-4-8

FRONT

®
OF VEHICLE @
@

¥

DISTRIBUTOR

COUNTERCLOCKWISE

CAP CLIP
POSITION

Cylinder locations and firing order — V8 engines except HO
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Valve stem-to-rocker arm clearance

Desired
Except HO . o e 0.096t0 0.14in
HIE a5y T SR i S S e sassasd o 0.123t0 0.146 in
Allowable
EXCOPT HO:: Sviin iiyaiin 1878 s = sy v e o om mimmsm e memmorcn s or 007110 0.171in .
G i somines: puneios s e ks Sk s s SRR i 0.098 10 0.188 in
Timing chaindeflection .. ... ... ... ... .. ..... . ... ... .... 0.50in
Camshaft
Lobe lift
1979
IMtaKe . . e e 0.23731in
EXRAUST i numnigs s sibaiiie s e, LA s 3 0.2474in
1980 through 1982 (intake and exhaust) ....._ .. ... ....... 0.23751in
1983 on (except HO)
Intake ., e 0.2375in
EXNBUST s cvesss st e g S R 0.2474 in
1983 through 1985 (HO)
INtEKE s S o Ea SN TN e 0.2600 in
Exhaust . ... .. 0.27801in
1986 on (HO) (intake and exhaust) ... . ................... 0.2780in
Theoretical valve lift @ zero lash
1879
Intake . .. 0.3823in
EXNAUs] onmmspon crenys rYrses Sael e W 0.3980 in
1980 through 1982 (intake and exhaust) .................. 0.3753in
1983 on (except HO)
Ifake e 0.3753in
ESRAUSt cs pansomn amirin ciiann SV SEEIE S REAED 0.3909 in
1983 through 1985 (HO)
IMtake e samn et Cutiin SRENEL FREEEE 4 N T 0.4130in
Exhaust ... .. 0.4420 in
1986 on (HO) (intake and exhaust) ... ... ................. 0.44201in
Endplay
1984 through 1987
Standard ... 0.001 to 0.007 in
I L T o s e T T S e, e b b o 0,009 in
1988 on
SRR g i TG TR T e s, b8 eie e n mesmyr st 0.0005 to 0.0055 in
SOMIGBUIIMIL < s ppiemicasne saemme ey Cieaes SaEsmEes 0.009in
Journal diameter
N & ioimin irersimmmnem e s s mn eammes 53 ieiees Suus 2.0805102.0815in
N2 300639, fLm s mimioms e o8 e e R BBt epmcari Ermes 2.0655 to 2.0665 in
PNEE -0 i s s R e R R T R R e A 2.050510 2.0515in
N 4 e 2.0355 10 2.0365 in
MO T = s e R S SR FA G SN 2.020510 2.0215in
Bearing inside diameter
NOA & cmamres S hia S S ST e SR RGN Ta 3 2.0825102.0835in
NO. 2 e 2.0675 to 2.0685 in
NGB s s e i LN A SRS 2.0525 10 2.0535 in
NO. 4 2.037510 2.0385 in
NB =52 snim i s g m vt SR LB, LSO SRR i 2.0225t0 2.0235 in
Journal-to-bearing (0il) clearance
BIENAAN sommmmmnm sietins Faiees Snemiah FERpes SRR 0.001 to 0.003 in
Service Mt ... 0.006 in
BUNGEEIINE 5.5 e ms ety BREEa0n S0, Sy as ¢ Uastars 0.005 in (total indicator reading)
Out-of-round limit .. ... 0.0005 in (total indicator reading)
Camshart gearbasklashi s s oy Soimms. Segus Feisaes 0.006 to 0.011 in
Frontbearing location ... . ... ... .. ... ... 0.005 to 0.020 in below front face of block
Torque specifications Ft-lbs
Camshalt sprocket’ Dol suwvnwn e wawis fogas Fedanaes 40 to 45
Camshaft thrust plate-to-engine block bolts .. ................ 9to 12
Timing chain coverbols wuw s surwny i sy i e 121018
Cylinder head bolts
SRR i i R R S SR R A e 5510 65
SO 2 6510 72
Vibration damper-to-crankshaftbolt ........................ 70 to 90

EXNaust rantold oS o e vamsmay sormaies mimses: S s 18to 24
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Torque specifications Ft-lbs
Intake manifold-to-cylinder head bolts .. .................... 2310 25°
Oil filter insert-to-engine block adapterbolt . ........ ......... 20 to 30
Oil pan mounting bolts
1979
First step
LargeBols: « i s s A A s S 11t013
Smallbolts . ....... ... ... . 7to09
Second step
Largebolts . ... ... . ... .. . .. e 151017
BMATDONS . e e R, S 10to 12
1980 through 1987 . ... . ... ... ... . i 9to 11
TOBBION 5o vsiivnmn moniin vaiesiio SAE ST R 0 S 6to9
Oil pump mountingbolts .. ... . . ... 2210 32
Oil pick-up tube-to-oil pump bolts
1979through 1987 ... . .. 10t0 15
VABBDN v icmvtions smis s SHFAIG SRR ST R 12to 18
Oil pick-up tube-to-main bearingcapnut .. .................. 221032
Drivebelt pulley-to-vibration damperbolts . .. ............... . 3510 50
Rockerarm fulerumbolts . ........ .. ... ... ., 181025
Flywheel/driveplate mountingbolts .. .. ....... ... ... ... ..., 7510 85

" After assembly, retorque with the engine hot

1 General information

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

This Part of Chapter 2 is devoted to in-vehicle repair procedures for
the 3.8L V6 and V8 engines. All information concerning engine removal
andinstallation and engine block and cylinder head overhaul can be found
in Part E 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 E of Chapter 2 contains the

Specifications necessary for cylinder head and engine block rebuild-
ing.

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 pressure washer before any work is done. It will make the
job easier and help keep dirt out of the internal areas of the engine.

It may help to remove the hood to improve access to the engine as re-
pairs 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 gas-
kets are all accessible with the engine in place.

Exterior engine components, such as the intake and exhaust man-
ifolds, the oil pan (and the oil pump), the water pump, the starter motor,
the alternator, the distributor and the fuel system components can be re-
moved for repair with the engine in place.

Since the cylinder heads can be removed without pulling the engine,
valve component servicing can also be accomplished with the engine in
the vehicle. Replacement of the timing chain and sprockets is also possi-
ble 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 rec-
ommended because of the cleaning and preparation work that must be
done to the componets involved.

Refer to illustrations 3.6a and 3.6b

1 Top Dead Center (TDC) is the highest point in the cylinder that each
pistonreaches 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 installed on the front of
the crankshaft are referenced to the number one piston at TDC on the
compression stroke. _

2 Positioning the piston{s) at TDC is an essential part of many proce-
dures such as rocker arm removal, valve adjustment, timing chain and
sprocket replacement and distributor removal.

3 Inordertobring any pistonto TDC, the crankshaft must be turned us-
ing one of the methods outlined below. When looking at the front of the en-
gine, normal crankshaft rotation is clockwise. Warning: Before beginning
this procedure, be sure to place the transmission in Neutral and ground the
coll wire attached to the center terminal of the distributor cap to disable the
ignition system.

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

b) A remote starter switch, which may save some time, can also be
used. Attach the switch leads to the S (switch} and B (battery) ter-
minals on the starter motor. Once the piston is close to TDC, use
a socket and breaker bar as described in the previous paragraph.

c) Ifanassistantis available to turn the ignition switch to the Start po-
sition in short bursts, you can get the piston close to TDC without
aremote starter switch, Use a socket and breaker bar as described
in Paragraph a) to complete the procedure.

4 Usingateltpen, make amark on the distributor housing directly below
the number one spark plug wire terminal on the distributor cap. Note: The
terminal numbers are marked on the spark plug wires near the distributor.
5 Remove the distributor cap as described in Chapter 1.

6  Turnthe crankshaft (see Paragraph 3 above) until the zero or groove
on the vibration damper is aligned with the pointer or TDC mark (seeillus-
trations). The pointer or TDC mark and vibration damper are located low
on the front of the engine, near the pulley that turns the drivebelt.

7 Therotor should now be pointing directly atthe mark on the distributor
housing. If it isn't, the piston is at TDC on the exhaust stroke.

8 To get the piston to TDC on the compression stroke, turn the crank-
shaft one complete turn (360-degrees) clockwise. The rotor should now
be pointing atthe mark. When the rotoris pointing atthe number one spark
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3.6a Turn the crankshaft until the zero
on the vibration damper scale is directly
opposite the pointer

plug wire terminal in the distributor cap (which is indicated by the mark on
the housing) and the ignition timing marks are aligned, the number one
piston is at TDC on the compression stroke.

8  Afterthe number one piston has been positioned at TDC on the com-
pression stroke, TDC for any of the remaining cylinders can be located by
turning the crankshaft and following the firing order (refer to the Specifica-
tions).

4  Rocker arm covers — removal and installation

Removal

Refer to illustrations 4.2, 4.11 and 4.12

1 Disconnect the negative cable from the battery,

2 Note their locations. then detach the spark plug wire clips from the
rocker arm cover studs (see illustration),

3 Refer to Chapter 1 and detach the spark plug wires from the plugs.
Position the wires out of the way.

4 If so equipped, detach the diverter valve and hoses from the rocker
arm cover.

5 On vehicles with cruise control, disconnect the servo linkage at the
carburetor or throttle body and remove the servo bracket.

Right side

V6 engine

6  Position the air cleaner out of the way (Chapter 4) and remove the
PCV valve. Remove the automatic choke heat tube (carburetor equipped
vehicles only).

V8 engine

7 Remove the air cleaner assembly (Chapter 4) and disconnect the
PCV tube.

8 Remove any solenoids attached to the rocker arm cover.

9 Remove the automatic choke heat tube (carbureted models only).
10 Disconnect the EGR vacuum amplifier hoses (models so equipped).

Left side

V6 engine

11 Remove the oil filler cap and the exhaust heat control vaive vacuum
hose (see illustration) (if equipped).

12 Remove the bolts and swivel the exhaust heat control valve out of the
way (see illustration).

13 On carbureted models equipped with cruise control, detach the air
cleaner and move it out of the way. Detach the cruise control servo chain
from the carburetor. detach the servo bracket and place the bracket and
servo out of the way.

ROTATION S

3.6b Some engines may have the scale
on the timing chain cover and the timing
mark on the damper

\ TIMING

MARK

4.2 The spark plug wire routing clips
(arrow) pull off the studs

F....__: T

4.11 Remove the oil filler cap and, after disconnecting the
exhaust heat control valve vacuum hose (arrow), push it aside

4.12 Remove the bolts and swivel the exhaust heat control valve
90-degrees counterclockwise




Chapter 2 Part D 3.8L V6 and all V8 engines

5.2 The rocker arm fulcrum bolts (arrow) may not have to be
completely removed - loosen them several turns and see if the
rocker arms can be pivoted out of the way to allow
pushrod removal

5.4 A perforated cardboard box can be used to store the
pushrods to ensure that they are reinstalled in their original
locations — note the label indicating the front of the engine

V8 engine
14 On 1983 through 1985 models, remove the air cleaner assembly
(Chapter 4) and the solenoids attached to the rocker arm cover.

Both sides

15 Remove the rocker arm cover bolts/nuts, then detach the cover from
the head. Note: Ifthe coveris stuck to the head. bump one end with a block
of wood and a hammer to jar it loose. If that doesn't work, try fo slip a flex-
ible putty knife between the head and cover to break the gasket seal. Don't
pry atthe cover-to-head jointor damage to the sealing surfaces may occur
fleading to oil leaks in the future). Some rocker arm covers are made of
plastic — be extra careful when tapping or pulling on them.

Installation

16 The mating surfaces of each cylinder head and rocker arm cover must
be perfectly clean when the covers are installed. Use a gasket scraper to
remove alltraces of sealant and old gasket material, then clean the mating
surfaces with lacquer thinner or acetone. If there's sealant or oil on the
mating surfaces when the cover is installed, oil leaks may develop.

17 Clean the mounting bolt threads with a die to remove any corrosion
and restore damaged threads. Make sure the threaded holes in the head
are clean —run a tap into them to remove corrosion and restore damaged
threads. Apply a small amount of light oil to the bolt threads.

18 The gaskets should be mated to the covers before the covers are in-
stalled. Make sure the tabs on the gaskets(s) engage in the slots in the

FULCRUM

FULCRUM GUIDE

THREADED PEDESTAL

5.3 Exploded view of a rocker arm and its related components

cover(s). On engines that don't have gaskets, apply a 3/16-inch bead of
RTV sealant to the cover flange, inside of the bolt holes

19 Carefully position the cover on the head and install the bolts/nuts.
20 Tightenthe boltsinthree or four steps to the torque listed in this Chap-
ter's Specifications. Plastic rocker arm covers are easily damaged. so
don't overtighten the bolts!

21 The remaining installation steps are the reverse of removal

22 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 iflustrations 5.2, 5.3 and 5.4

1 Referto Section 4 and detach the rocker arm cover(s) from the cylin-
der head(s).

2 Beginning at the front of one cylinder head, remove the rocker arm
fulcrum bolts {(see illustration). Store them separately in marked contain-
ers to ensure that they will be reinstalled in their original locations. Note: /f
the pushrods are the only items being removed, loosen each bolt just
enough to allow the rocker arms to be rotated to the side so the pushrods
can be lifted out.

3 Liftoff the rocker arms, fulcrums and fulcrum guides (if used) (see il-
lustration). Store them in the marked containers with the bolts (they must
be reinstalled in their original locations)

4 Remove the pushrods and store them separately to make sure they
don't get mixed up during installation (see illustration)

Inspection

5 Checkeachrocker arm for wear, cracks and other damage, especial-
ly where the pushrods and valve stems contact the rocker arm faces.

6 Make sure the hole at the pushrod end of each rocker arm is open.
7  Check each rocker arm pivot area and fulcrum for wear, cracks and
galling. It the rocker arms are worn or damaged, replace them with new
ones and use new fulcrums as well.

8  Inspectthe pushrods for cracks and excessive wear at the ends. Roll
each pushrod across a piece of plate glass to see if it's bent (if it wobbles.
it's bent).
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5.12 A special tool is required to bleed down the lifters
when checking the valve stem-to-rocker arm clearance

Installation

Caution: Make sure that both lifters for each cylinder are on the base
circle of the cam lobe (both valves closed) before tightening the rockerarm
bolis.

9 Lubricatethe lower end of each pushrod with clean engine oil or moly-
base grease and install them in their original locations. Make sure each
pushrod seats completely in the lifter.

10 Apply moly-base grease to the ends of the valve stems and the upper
ends of the pushrods before positioning the rocker arms, fulcrums and
guides.

11 Apply moly-base grease to the fulcrums to prevent damage to the
mating surfaces before engine oil pressure builds up. Set the rocker arms
and guides in place. then install the fulerums and bolts.

Valve adjustment

Positive stop rocker arms
Refer to illustrations 5.12 and 5.13
Caution: 5.0L HO (high output) V8 engines have a different firing order
than4.2L V8 and 5.0L non-HO V8 engines. For this reason, the valves are
adjusted in a different sequence. The correct valve adjustment sequence
for the vehicle's engine must be used to prevent possible valve train dam-
age. 1979 through 1982 models are equipped with the non-HO 5.0L V8 or
the 4.2L V8. Some later models may be equipped with the non-HO or HO
5.0L V8. If you are uncertain which type of engine the vehicle has, read the
firing order cast into the intake manifold.
Note: Adjustment is normally only needed after valve train components
have been replaced or the valves and/or seats have been ground a con-
siderable amount.
12 Using Ford lifter bleed-down tool T70P-6513-A or equivalent (see il-
lustration), press on the rocker arm until the lifter leaks down. Check the
clearance between the valve stem and rocker arm with a feeler gauge.
Comparethe results to the Specifications and write it down for future refer-
ence. Repeat the procedure for each valve in the order shown below.
Note: The arrangement of intake and exhaust valves is as follows:
V6 engine
Left side — E-I-E-I-E-]
Right side - |-E-|-E-I-E
V8 engine
Left side — E-I-E-I-E-I-E-I
Right side — I-E-I-E-I-E-I-E

WITH NO. 1 AT TDC, AT END
OF COMPRESSION STROKE,
MAKE A CHALK MARK AT
POINTS 2 AND 3
APPROXIMATELY

90 DEGREES APART
{EXCEPT 6 CYL. ENGINES)

([EXCEPT
6CYL.
ENGINES)
TIMING POINTER

POSITION 1 -
NO. 1 AT TDC, AT
END OF COMPRESSION
STROKE

POSITION 2 —

ROTATE CRANKSHAFT
180° (ONE-HALF
REVOLUTION) CLOCKWISE,
FROM POSITION 1

(ONE REVOLUTION — 360°
ON 6 CYL, ENGINES)

POSITION 3 — (EXCEPT 6 CYL. ENGINES)
ROTATE CRANKSHAFT

(EXCEPT
6 CYL.
ENGINES)

270° (THREE-QUARTER
REVOLUTION) CLOCKWISE,
FROM POSITION 2

5.13 Crankshaft position for checking and adjusting
valve clearances

13 Position the number one piston at TDC (Section 3). This is position 1
in the accompanying illustration.
14 Check the following valves:
V6 engine
Intake —no. 1, 3and 6
Exhaust-no. 1,2 and 4
V8 engine (except HO)
Intake —no. 1,7 and 8
Exhaust—no. 1, 4 and 5
V8 engine (HO)
Intake —no. 1, 4 and 8
Exhaust-no.1,3and 7
15 Rotate the crankshaft to position 2 and check the following valves:
V6 engine
Intake —no. 2, 4 and 5
Exhaust —no. 3, 5 and 6 (this completes V&)
V8 engine (except HO)
Intake —no. 4 and 5
Exhaust - no. 2 and 6
V8 engine (HO)
Intake —no. 3 and 7
Exhaust—no. 2 and 6
16 On V8 engines only, rotate the crankshaft to position 3 and check the
following valves:
Except HO
Intake — no. 2, 3 and 6
Exhaust—no. 3, 7 and 8
HO
Intake —no. 2,5and 6
Exhaust-no. 4,5 and 8
17 Clearance can be changed by using different length pushrods, avail-
able from your dealer. If there isn't enough clearance, use a shorter push-
rod; too much clearance, use a longer one.

Adjustable rocker arms
Refer to illustration 5.20

18 Somevery early 5.0L V8 engines are equipped with adjustable rocker
arms.
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5.20 Some very early 5.0L V8 engines
have adjustable rocker arm nuts — check
the valve clearance the same way as for

positive stop rocker arms - if the
clearance is not correct, adjust by
turning the rocker arm nut,
as shown here

19 Position the number one piston at Top Dead Center on the compres-
sion stroke (see Section 3). Check the valve clearance with a feelergauge
in the same manner as for positive stop rocker arms (see illustration
5.12).

20 Ifthe valve clearance is incorrect, adjust it by turning the rocker arm
nut (see illustration).

21 Thevalve adjustment sequence is the same as the firingorder (1,5, 4,
2,6,3,7,8). Place each piston in turn at Top Dead Center on the compres-
sion stroke. Check and adjust the valves for that cylinder, then proceed to
the next cylinder.

6 Valve springs, retainers and seals — replacement

Refer to illustrations 6.4, 6.9, 6.10a and 6.10b

Note: Broken valve springs and defective valve stem seals can be re-
placed without removing the cylinder heads. Two special toals and a com-
pressedair source are normally required to perform this operation, so read
through this Section carefully and rent or buy the tools before beginning
the job. If compressed air isn't available, a length of nylon rope can be
used to keep the valves from falling into the cylinder during this procedure.
1 Referto Section 4 and remove the rocker arm cover from the affected
cylinder head. If all of the valve stem seals are being replaced, remove
both rocker arm covers.

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 (refer to Section 3 for instruc-
tions). If you're replacing all of the valve stem seals. begin with cylinder
number one and work on the valves for one cylinder at a time. Move from
cylinder-to-cylinderfollowing the firing order sequence (see this Chapter’s
Specifications).

4 Threadanadapterintothe spark plug hole (seeillustration) and con-
nect an air hose from a compressed air source to it. Most auto parts stores
can supply the air hose adapter. Note: Many cylinder compression
gauges utilize a screw-in fitting that may work with your air hose quick-dis-
connect fitting.

5 Remove the bolt, fulcrum and rocker arm for the valve with the defec-
tive part and pull out the pushrod. If all of the valve stem seals are being
replaced, all of the rocker arms and pushrods should be removed (referto
Section 5).

6 Apply compressed air to the cylinder. Warning: The piston may be
forced down by compressed air, causing the crankshatt to turn suddenly. If

6.4 This is what the air hose adapter
that threads into the spark plug hole
looks like — they're commonly available
from auto parts stores

6.9 Once the spring is depressed, the
keepers can be removed with a small
magnet or needle-nose pliers (a magnet
is preferred to prevent dropping
the keepers)

the wrench used when positioning the number one piston at TDC is still
attachedto the bolt in the crankshaft nose. it could cause damage or injury
when the crankshaft moves.

7  The valves should be held in place by the air pressure. If the valve
faces or seats are in poor condition, leaks may prevent air pressure from
retaining the valves — refer to the alternative procedure below.

8 Ifyoudon'thave accesstocompressedair, analternative method can
be used. Position the piston at a point just before TDC

on the compression stroke, then feed a long piece of nylon rope through
the spark plug hole until it 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 crankshaftin
the normal direction of rotation until slight resistance is felt.

9 Stuffshopragsinto the cylinder head holes above and below 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
smallneedle-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.

10 Remove the spring retainer or rotator, sleeve (used on some intake
valves) and valve spring assembly, then remove the umbrella-type gquide
seal (see illustrations). Note: If air pressure fails to hold the valve in the
closed position during this operation, the valve face or seat is probably
damaged. If so. the cylinder head will have to be removed for additional
repair operations,

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

12 Inspectthe 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 dam-
aged. 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
polyethylene grease, then install a new guide seal.

16 Install the spring in position over the valve.
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6.10a Valves and related components - exploded view

1 Keepers 5  Valve stem seal
2  Sleeve (intake only) 6  Intake valve

3  Retainer 7 Exhaust valve
4  Exhaust valve rotator

17 Install the valve spring retainer or rotator, Some intake valves also
have a sleeve that fits inside the retainer. 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 hoid it in place.

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 Refer to Section 5 and install the rocker arm(s) and pushrod(s).

21 Install the spark plug(s) and hook up the wire(s).

22 Refer to Section 4 and install the rocker arm cover(s).

23 Startandrun the engine, then check for oil leaks and unusual sounds
coming from the rocker arm cover area.

7 Intake manifold — removal and installation

Note: Ford recommends the use of guide pins when installing the man-
ifold. To make these, buy four extra manifold bolts. Cut the heads off the
bolts. then grind a taper and cut a screwdriver slot in the cut ends.

Removal

Carbureted models
Refer to illustration 7.10

1 Drain the cooling system (see Chapter 1).

2 Remove the air cleaner, its duct and the crankcase ventilation hose.
3 Disconnectthe crankcase ventilation hose from the rocker arm cover.
4  Disconnect the automatic choke heat tube, accelerator cable and
speed control linkage (vehicles so equipped). Remove the accelerator
cable bracket.

£ _ b,

6.10b The seal can be pulled off the guide with a pair of pliers

. ~.‘.
7.10 Intake manifold bolt locations (arrows) — typical carbureted
V8 engine

5 Label and disconnect the intake manifold vacuum lines.

6 Disconnect the ignition coil primary and high tension wires from the
coil. Remove the distributor (see Chapter 5).

7 Disconnect the fuel line from the carburetor.

8  Disconnectthe coolant hoses from the thermostat housing and intake
manifold. Disconnect the coolant temperature sending unit (see Chap-
ter 3). Note: The heater outfet and coolant by-pass tubes are pressed in
and cannot be removed.

9  The carburetor may be removed now (see Chapter 4) or left on the
intake manifold).

10 Remove the intake manifold mounting bolts (see illustration) and lift
the manifold off. If necessary, carefully pry the manifold loose from the en-
gine, but make sure all bolts and nuts have been removed first! Caution:
Don't pry between the block and manifold or between the heads and man-
ifold or damage to the gasket sealing surfaces may occur, resulting in vac-
uum and oil leaks. Pry only at manifold casting protrusions.

11 Disassemble the manifold as needed

Fuel-injected 3.8L V6 models

Refer to illustrations 7.15, 7.25 and 7.26

12 Drain tha cooling system (see Chapter 1).

13 Remove the air cleaner, intake duct and heat tube (see Chapter 4).
14 Disconnect the accelerator cable, automatic transmission cable and
speed control cable (vehicles so equipped) at the throttle body assembly.
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7.15 Stuff a rag into the intake manifold to prevent foreign

matter from entering, then unbolt the throttle cable bracket
(arrows), the emission and electrical connectors (arrows), the

compressor bracket (arrow) and the heater tube bracket (arrow).

Sl T ':.'.“.‘._. ‘.
7.26 Carefully pry up on the manifold (arrow), but don't damage
the gasket surfaces!

ot 2

15 Remove the throttle cable bracket (see illustration).

16 Disconnectthe thermactor air supply hose from the check valve at the
rear of the manifold.

17 Disconnect the fuel lines from the throttle body assembly.
Disconnectthe radiator hose from the thermostat housing and the coolant
bypass hose from the manifold (see Chapter 3).

18 Detach the heater tube and its bracket from the intake manifold. Dis-
connect the heater hose from the rear of the tube. Loosen the hose clamp
atthe heater elbow, then remove the heater tube with the hose and the fuel
lines still attached. Place the heater tube out of the way. Note: The heater
outlet and coolant by-pass tubes are pressed in, and cannot be removed.
19 Labelanddisconnectthe vacuum and emissions hoses and electrical
connectors attached to the manifold and related components (see illus-
tration 7.15).

20 Air conditioned vehicles — remove the air conditioning compressor
support bracket from the left front manifold bolt. Do not disconnect any re-
frigerant lines! -
21 Removethe EGR tube bolts and three spacer mounting screws at the
intake manifold (see Chapter 4).

INTAKE
MANIFOLD

7.25 Intake manifold bolt tightening sequence — V6 engine

22 Withthe EGR adapter and valve attached, work the EGR tube spacer
loose from the manifold. Discard the old gasket.

23 Remove the wiring bracket at the left front corner of the intake man-
ifold. Place the bracket and spark plug wires out of the way.

24 Remove the exhaust heat control valve vacuum tube mounting bolt
located at the rear of the left cylinder head. Remove the nut located on the
manifold and detach the tube.

25 Loosen the manifold mounting bolts (see illustration) in 1/4-turn in-
crements until they can be removed by hand.

26 The manifold will probably be stuck to the cylinder heads and force
may be required to break the gasket seal. A prybar can be positioned un-
der the cast-in lug nedr the thermostat housing (see illustration) to pry up
the front end of the manifold, but make sure all bolts and nuts have been
removed first! Caution: Don't pry between the block and manifold or
heads and manifold or damage to the gasket sealing surfaces may occur,
leading to vacuum and oil leaks.

Fuel-injected V8 models
Refer to illustration 7.36

27 Drain the cooling system (see Chapter 1.)

28 Remove the PCV and canister purge hoses.

29 Disconnect the accelerator cable, speed control linkage and auto-
matic transmission cable (if so equipped). Remove the accelerator cable
bracket.

30 Label and disconnect the intake manifold vacuum lines.

31 Remove the distributor (see Chapter 5).

32 Relieve the fuel system pressure (see Chapter 4) and disconnect the
fuel supply and return lines.

33 Disconnect the radiator, heater and water pump bypass hoses from
the water outlet (see Chapter 3). Disconnect the throttle body cooler
hoses. Note: The heater outlet and coolant bypass tubes are pressedin,
and cannot be removed.

34 Disconnect the electrical connectors from the coolant temperature
sending unit, aircharge temperature sensor, throttle positioner, idle speed
control solenoid, EGR sensors, fuel injectors and fuel charging assembly.
35 Remove the upper intake manifold (see Chapter 4).

36 Loosen the lower intake manifold bolts and nuts in 1/4-turn incre-
ments until they can be removed by hand (see illustration).

37 The manifold will probably be stuck to the cylinder heads and force
may be required to break the gasket seal. A prybar can be used to pry up
the manifold, but make sure all bolts and nuts have been removed first!
Caution: Don t pry between the block and manifold or the heads and man-
ifold or damage to the gasket sealing surfaces may occur, leading to vacu-
um and oil leaks. Pry only at a manifold casting protrusion.
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7.36 Intake manifold bolt tightening
sequence - fuel-injected V8 engine

Installation (all models)

Refer to illustrations 7.39 and 7.41

Note: The mating surfaces of the cylinder heads, block and manifold must
be perfectly clean when the manifold s installed. Gasket removalsolvents
inaerosol cans are available at most auto parts stores and may be helpful
when removing old gasket material that's stuck to the heads and manifold
(since the manifold and some V6 engine cylinder heads are made of alu-
minum, aggressive scraping can cause damage! Bé sure to follow direc-
tions printed on the container,

38 Ifthe manifold was disassembled, reassemble it. Use electrically con-
ductive sealant on the temperature sending unit threads. Use a new EGR
valve gasket.

39 Use a gasket scraper to remove all traces of sealant and old gasket
material, then clean the mating surfaces with lacquer thinner or acetone. If
there's old sealant or oil on the mating surfaces when the manifold is in-
stalled, oil or vacuum leaks may develop. When working on the heads and
block, cover the lifter valley with shop rags to keep debris out of the engine
(see illustration). Use a vacuum cleaner to remove any gasket material
that falls into the intake ports in the heads.

40 Use a tap of the correct size to chase the threads in the bolt holes,
then use compressed 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! Remove excessive carbon deposits and corrosion
from the exhaust and coolant passages in the heads and manifold.

41 Apply a 1/8-inch wide bead of RTV sealant to the four corners where
the manifold, block and heads converge (see illustration). Note: This
sealant sets up in 10 minutes. Do not take longer to install and tighten the
manifold once the sealant is applied, or leaks may oceur.

42 Applyasmalldabof Ford contact adhesive (partno. 07AZ-19B508-A)
orequivalenttothe manifold gasket mating surface on each cylinder head.
Position the gaskets on the cylinder heads. The upper side of each gasket
will have a TOP or THIS SIDE UP label stamped into it to ensure correct
installation.

43 Positionthe end seals on the block, then apply a 1/8-inch wide bead of
RTV sealant to the four points where the end seals meet the heads (see
illustration 7.41).

44 Make sure all intake port openings, coolant passage holes and bolt
holes are aligned correctly.

45 Carefully set the manifold in place while the sealant is still wet. Cau-
tion: Don't disturb the gaskets and don't move the manifold fore-and-aft
after it contacts the seals on the block. Make sure the end seals haven't
been disturbed.

46 Lightly oil the manitold bolts (V6 engine). Install the bolts and tighten
them to the torque listed in this Chapter’s Specifications, following the rec-
ommended sequence (see illustrations 7.25 and 7.36). Work up to the
final torque in three steps.

7.39 After covering the lifter valley, use a gasket scraper to
remove all traces of sealant and old gasket material from the head
and manifold mating surfaces

18" DIA READ DBAZ 195674
IOR BISEALER 14 JOINTS)

INTAKE MANIFOLD

YLINDER
& 2 GASKET

HEAD INTAKE

MANIFOLD SEAL

116" DIA BEAD DBEAZ 19562 4

SEAL MOUNTING IR HISEATLER 14 SEAL ENDS)

SURFACE OF CYLINDER

7.41 Apply a bead of RTV sealant to the corners where the
block, heads and manifold converge (left), then position the
gaskets and seals and apply more RTV sealant (right)

47 The remaining installation steps are the reverse of removal. Start the
engine and check carefully for oil and coolant leaks at the intake manifold
joints.

48 Recheck the mounting bolt torque,

8 Exhaust manifolds - removal and installation

Removal
Refer to illustrations 8.10, 8.12a, 8.12b and 8.12¢

1 Disconnect the negative battery cable from the battery.

2 Unplug the exhaust gas oxygen sensor (EGO) wire (if equipped) and
remove the spark plugs (Chapter 1).

3 Raise the vehicle and support it securely on jackstands.

4 Working under the vehicle, apply penetrating oil to the exhaust pipe-
to-manifold studs and nuts (they're usually rusty).

5 Remove the nuts holding the exhaust crossover pipe to the man-
ifold(s). In extreme cases you may have to heat them with a propane or
acetylene torch in order to loosen them,
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6 Remove the air cleaner assembly (Chapter 4) and heat stove tube (if
equipped) (Chapter 6).
7 Remove any cruise control brackets that are in the way.

Right side manifold

8 Remove the thermactor tube mounted between the air tube check
valve and the crossover pipe (Chapter 6).

9 On some vehicles with an automatic transmission, the dipstick and
tube must be removed.

10 Remove the outer heat stove cover (if equipped) (see illustration).

Left side manifold
11 Ifit's in the way, remove the oil dipstick and tube. Also, remove the
heat control valve (Chapter 6).

Both manifolds

12 Bend back the locking tabs (if equipped). Remove the mounting bolts
and separate the manifold(s) from the head (see illustrations). Note the
locations of the pilot bolts.

8.10 Remove the heat stove cover nuts (arrows) and lift the
cover off (V6 engine shown)

8.12a Pilot bolt location

- V6 engine, left CYLINDER HEAD

1 ASSY
exhaust manifold
SCREW AND WASHER
 ASSY 3 REQD
FRONT OF ENGINE k—/’;
LH
EXHAUST
MANIFOLD
STUD AND WASHER
ASSY 3 REQ'D
PILOT BOLT

CYLINDER HEAD

STUD AND \n\f.lSHEH
AT RERD 8.12b Pilot bolt location
— V6 engine, right

FRONT OF ENGINE exhaust manifold

SCREW AND WASHER
ASSY 3 REQ'D

RAH EXHAUST
MAMIFOLD
PILOT BOLT
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8.12c Some models are equipped with
manifold bolt locking tabs — bend these
down before removing the bolts — use
new locking assemblies on installation,
bending the tabs up to lock the bolts
in place

Installation

13 Check the manifold for cracks and make sure the bolt threads are
clean and undamaged. The manifold and cylinder head mating surfaces
must be clean before the manifolds are reinstalled <use a gasket scraper
to remove all carbon deposits and old gasket material.

14 Position the manifold and gasket (if equipped) on the head and install
the mounting bolts. Note: Exhaust manifold warpage is common on the
VE engine. Although some were built without gaskets, we recommend in-
stalling them. If you're working on a V6 engine, install the pilot bolts first
(see illustrations 7.12a and 7.12b). Sometimes it's necessary to elon-
gate the holes in the manifolds fo start the bolts — never file out the pilot bolt
holes!

15 Whentightening the mounting bolts. work from the center to the ends
and be sure to use a torque wrench. Tighten the bolts in three equal steps
until the torque listed in this Chapter's Specifications is reached.

16 The remaining installation steps are the reverse of removal.

17 Start the engine and check for exhaust leaks.

9  Cylinder heads — removal and installation

Caution: The engine must be completely cool when the heads are re-
moved. Failure to allow the engine to cool off could result in head warpage.

Removal
Refer to illustrations 9.11 and 9.13

Both cylinder heads

1 Remove the racker arm cover (Section 4).

2 Remove the pushrods (Section 5).

3 Remove the intake manifold (Section 7).

4  Remove the drivebelts (Chapter 1) and idler pulley bracket.

Left (driver’s side) cylinder head

5 Unboltthe power steering pump and tie it aside in an upright position.
Leave the hoses connected (Chapter 10).

6 Remove the A/C compressor and position it out of the way (Chap-
ter 3). DO NOT disconnect the hoses!

7 Remove the exhaust manifold (Section 8).

8 Proceed to Step 14.

Right cylinder head

9  Detach the fuel line from the clip at the front of the head (not all mod-
els).

9.11 The alternator bracket bolts
(arrows) must be removed to detach the
V6 engine right cylinder head

9.13 To avoid mixing up the V8 engine
head bolts, use a new gasket to transfer
the bolt hole pattern to a piece of
cardboard, then punch holes to
accept the bolts

10 Remove the thermactor diverter valve and pump and the crossover
tube from the rear of the head (not all models).

11 Remove the alternator bracket (see illustration).

12 Remove the exhaust manifold (Section 7).

Both cylinder heads

13 Using a new head gasket, outline the cylinders and bolt pattern on a
piece of cardboard (V8 engine only) (seeillustration). Be sure to indicate
the front of the engine for reference. Punch holes at the bolt locations.
14 Loosen the head bolts in 1/4-turn increments until they can be re-
moved by hand. Work from bolt-to-boltin a pattern that's the reverse of the
tightening sequence. Store the bolts in the cardboard holder as they're re-
moved (V8 engine only); this will ensure that the bolts are reinstalled in
their original holes. Note: V6 engine head bolts should not be reused. Re-
maove the bolts and discard them — NEW BOLTS MUST BE USED when
installing the head(s).

15 Lift the head(s) off the engine. If resistance is felt, DO NOT pry be-
tween 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. Store the heads on blocks of wood to prevent
damage to the gasket sealing surfaces.

16 Cylinder head disassembly andinspection procedures are coveredin
detail in Chapter 2, Part E.

Installation
Refer to illustrations 8.20, 9.23a and 9.23b

17 Themating surfaces of the cylinder heads and block must be perfectly
clean when the heads are installed. Use a gasket scraper to remove all
traces of carbon and old gasket material, then clean the mating surfaces
with lacquer thinner or acetone. If there's oil on the mating surfaces when
the heads are installed, the gaskets may not seal correctly and leaks may
develop. When working on the block, cover the lifter valley with shop rags
to keep debris out of the engine. Use a vacuum cleaner to remove any de-
bris that falls into the cylinders.

18 Check the block and head mating surfaces for nicks, deep scratches
and other damage. If damage is slight, it can be removed with a file — if it's
excessive, machining may be the only alternative.

19 Use a tap of the correct size to chase the threads in the head bolt
holes. Mount each boltin a vise and run a die down the threads to remove
corrosionand restore the threads (V8 engine only). Dirt, corrosion, sealant
and damaged threads will affect torque readings.
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9.20 Locating dowels (arrows) are used to position the gaskets
on the block — make sure the mark (circled) is correctly oriented
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9.23b' Cylinder head bolt tightening
sequence — V8 engines

20 Positionthe new gasket(s) over the dowel pins in the block (seeillus-
tration). Make sure it's facing the right way.

21 Carefully position the head(s) on the block without disturbing the gas-
ket(s).

22 Beforeinstallingthe new V6 engine head bolts, coat the threads of the
four short bolts with pipe sealant (Ford part no. DBAZ-1955 8-A or equiva
lent). Lightly oil the threads of the remaining V6 engine head bolts. If you're
working on a V8 engine, lightly oil the threads on all of the bolts.

23 Installthe bolts in their oniginal locations and tighten them finger tight.
Follow the recommended sequence and tighten the bolts, in two or four
steps, to the torque listed in this Chapter's Specifications (see illustra-
tions). Note: On V6 engines, after reaching the final torque, loosen all of
the head bolts two or three turns, then repeat the tightening sequence.
24 The remaining installation steps are the reverse of removal.

25 Change the engine oil andfilter (Chapter 1), then start the engine and
check caretully for oil and coolant leaks.

10 Timing chain cover — removal and installation

Removal

Refer to illustrations 10.11a, 10.11band 10.12

1 OnVéengines, referto Chapter 3 and remove the water pump. On V8
engines, perform all water pump removal steps except actual removal of

the pump. The pump may be removed or left attached to the timing chain
cover.

2 Drain the engine oil and remove the oil filter (Chapter 1).
3 Remove the crankshaft vibration damper (Section 16).
4 Unbolt and remove all accessory brackets attached to the timing

chain caver.

V6 engine only
5 Position the number one piston at TDC on the compression stroke

9.23a Cylinder head bolt
tightening sequence
- V6 engine

{Section 3), then remove the distributor as described in Chapter 5.

6 On carburetor equipped models, remove the fuel pump (Chapter 4).
7 Remove the oil pan (Section 14).

8 Unbolt the ignition timing indicator or pointer.

V8 engine only

9 Remove the oil pan-to-timing chain cover bolts.

10 Use a razor knife (thin blade) or razor blade to cut the oil pan gasket
flush with the engine block face.

All engines

11 Remove the bolts and separate the timing chain cover from the block.
Ifit's stuck, tap it gently with a soft-face hammer (see illustration). Cau-
tion: DONOT use excessive force or you may crack the cover. If the cover
is difficult to remove, double check to make sure all of the bolts are out. On
the V6 engine, the Allen head bolt under the oil filter housing is easy to
miss (see illustration).

V6 engine only

12 Removethe camshaftthrustbutton and spring assembly from the end
of the camshaft (see illustration).

13 Toremove the intermediate shaft from the cover, remove the clip from
the shaft and slide the shaft out.

Installation

14 Ifyou're working on a V8 engine, remove the circular rubber seal from
the front of the oil pan and stuff a shop rag into the oil pan opening to keep
debris out of the engine. Use a gasket scraper to remove all traces of old
gasket material and sealant from the cover, oil pan and engine block, then
clean them with lacquer thinner or acetone.

V6 engine only

Refer to illustrations 10.16a and 10.16b

15 The oil pump is mounted in the timing chain cover. See Section 15 for
oil pump information.

16 Toinstallthe intermediate shaftinthe timingchain cover, make a mark
oneinch fromthe end (seeillustration). Insert the shaft until it seats inthe
oil pump and snap the clip onto the shaft with the top of the clip just below
the mark on the shaft (see illustration),
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10.11a Gently tap the timing chain cover loose with a soft-face
hammer (V6 engine shown)

CAMSHAFT
THRUST BUTTON
AND SPRING

... then install the clip with the top just below the mark
(V6 engine only)

17 Be sure the camshaft thrust button and spring assembly is seated in
the end of the camshaft (see illustration 10.12). The small end of the
spring must face the button. Lubricate the button end.

18 Lubricate the timing chain and front crankshaft oil seal lips with en-
gine oil.

10.16b

10.11b V6 engine timing chain cover bolt locations - be
sure to remove all bolts (no. 6 is an Allen-head bolt
which is difficult to see)

=

25mm INCH—MEASURE
AND MARK

10.16a Mark the intermediate shaft one inch from theend ...

19 Apply a thin coat of RTV sealant to the block side of the new gasket,
then position it on the engine. The dowel pins will hold it in place as the
cover is installed.

20 Apply athincoatof RTV sealantto the gasket surface of the cover and
attach it to the engine. The dowel pins will position it correctly. Don’t dam-
age the seal and make sure the gasket remains in place. Make sure the
thrust button is bottomed in the camshaft hole.

21 Install the bolts finger tight. Tighten them to the torque listed in this
Chapter's Specifications only after the water pump has been installed
(some of the water pump bolts also hold the timing chain cover in place).
Note: When installing the water pump, be sure to coat the threads of bolt
number 10 (see illustration 10.11b) with sealant (see Chapter 3).

22 Install the oil pan (Section 14),

V8 engine only

23 Cuttwo sections out of a new oil pan gasket to install between the oil
pan and timing chain cover.

24 Attach the gasket sections to the oil pan with Ford Contact Adhesive
(part no. D7AZ-19B508-A) or equivalent.

25 Apply a 1/8-inch bead of RTV sealant to the oil pan-to-block joints.

26 Install a new circular rubber seal in the oil pan cutout (use Ford Con-
tact Adhesive to hold it in place).

27 Lubricate the timing chain and front crankshatft oil seal lips with en-
gine oil.

28 Apply a thin coat of RTV sealant to the block side of the new cover
gasket, then positionitonthe engine. The dowel pins will hold itin place as
the cover is installed.
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DIAL INDICATOR
TOOL 4201-C

N
11.4 A dial indicator installed to measure timing chain
deflection (V6 engine — a special cup-shaped adapter
may be needed to keep the indicator plunger from
sliding off the end of the pushrod)

29 Applyathincoatof RTV sealanttothe gasket surface of the cover and
attach it to the engine. Don't dislodge the circular rubber seal or the gas-
kets.

30 Itmay be necessary to compress the rubber seal by forcing the cover
down before installing the bolts. Temporarily slip the vibration damperonto
the crankshaft to align the cover.

31 Apply pipe sealant with Teflon to the threads, then install the bolts.
Tighten the oil pan-to-cover bolts to the torque listed in this Chapter's
Specifications while aligning the cover with the damper. Make sure the
gaskets and seal stay in place.

32 Tighten the cover-to-block bolts to the torque listed in this Chapter's
Specifications, then remove the vibration damper,

All engines

33 Install the remaining parts in the reverse order of removal,

34 Add engine oil and coolant (Chapter 1).

35 Run the engine and check for leaks.

11 Timing chain and sprockets — inspection, removal
and installation

Timing chain inspection
1 Disconnect the negative battery cable from the battery.

V6 engine

Refer to illustrations 11.4 and 11.5

2 Refer to Section 3 and position the number one piston several de-
grees before TDC on the compression stroke.

3 Remove the right rocker arm cover (Section 4).

4  Remove the number three cylinder exhaust rocker arm bolt, rocker
arm and fulerum. It's the last one on the right (passenger) side. Attach a
dial indicator to the head with the plunger in-line with and resting on the
pushrod (see illustration).

5  Turn the crankshaft clockwise until the number one piston is at TDC
(Section 3). This will take up the slack on the right side of the chain (see
illustration — view A).

6 Zero the dial indicator.

7 Slowly turn the crankshaft counterclockwise until the slightest move-
ment is seen on the dial indicator. Stop and note how far the number one
piston has moved away from TDC by looking at the ignition timing marks
(View B in illustration 11.5).

8  Ifthe mark has moved more than 6 degrees, install a new timing chain
and sprockets.

TIMING

CRANKSHAFT VIEW B

11.5 Timing chain deflection check - V6 engine

V8 engine

Refer to illustration 11.11

9 Rotate the crankshaft in a counterclockwise direction to take up the
slack in the left side of the chain.

10 Remove the timing chain cover (Section 10).

11 Establish a reference point on the block and measure from that point
to the chain (see illustration).

12 Reinstallthe vibration damper bolt. Using this bolt, turn the crankshaft
clockwise with a wrench until the slack is taken up on the right side of the
chain.

13 Force the left side of the chain out with your fingers and measure the
distance between the reference point and the chain. The difference be-
tween the two measurements is the deflection.

14 If the deflection exceeds 1/2-inch, install a new timing chain and
sprockets.

Chain and sprocket removal and installation
Refer to iflustrations 11.17, 11.22, 11.23 and 11.24

Removal

15 Make sure the number one piston is at TDC (Section 3).

16 Remove the timing chain cover (Section 10). Try to avoid turning the
crankshaft during vibration damper removal.

17 Make sure the crankshaft and camshaft sprocket timing marks are
aligned (see illustration). If they aren't, install the vibration damper bolt
and use it to turn the crankshaft clockwise until the two marks are aligned.
18 Remove the camshaft sprocket mounting bolt(s) and fuel pump ec-
centric (carburetor equipped models only).

19 Pullthe sprocket/chain off the camshaft and detach the chain from the
crankshaft sprocket. Don't lose the pin in the end of the camshaft (V8 en-
gine only).

20 The crankshaft sprocket can be levered off with two large screwdriv-
ers or a pry bar.

Installation

21 Align the keyway in the crankshaft sprocket with the Woodruff key in
the end of the crankshatft. Press the sprocket onto the crankshaft with the
vibrationdamper bolt, a large socket and some washers or tapit gently into
place until it's completely seated. Caution: If resistance is encountered,
DO NOT hammer the sprocket onto the shaft. It may eventually move into
place, butitmay be cracked in the process andfail later, causing extensive
engine damage.

22 Turnthe crankshaft until the key is facing up (12 o'clock position) (see
illustration).

23 Drape the chain over the camshaft sprocket and turn the sprocket un-
til the timing mark faces down (6 o'clock position). Mesh the chain with the
crankshaft sprocket and position the camshaft sprocket-on the end of the
cam (see illustration). If necessary, turn the camshaft so the dowel pin




Chapter 2 Part D 3.8L V6 and all V8 engines

2D - 17

11.11  Checking timing chain
deflection — V8 engine

11.17 Align the timing marks on the
crankshaft and camshaft sprockets

11.22 Position the crankshaft with the
key facing up (12 o'clock), then . ..

(arrows) as shown here before removing
the sprockets from the shafts

11.23 ... slip the chain over the crankshaft sprocket and attach

the camshaft sprocket to the camshaft

12.3a Stubborn lifters may be removed with a special slide
hammer puller

fits into the sprocket hole (VB engine) or the bolt holes in the sprocket are
aligned with the offset threaded holes in the camshaft flange (V6 engine).
24 When correctly installed, a straight line should pass through the cen-
ter of the camshatt, the camshatft timing mark (in the 6 o'clock position),
the crankshafttiming mark (inthe 12 o'clock position) and the center of the

TIMING MARKS

11.24 Correctly aligned timing marks

crankshaft (see illustration). DO NOT proceed until the valve timing is
correct!

25 Install the fuel pump eccentric (carburetor eguipped vehicles only).
26 Apply Loc-Tite to the threads and install the camshaft sprocket
bolt(s). Tighten the bolt(s) to the torque listed in this Chapter's Specifica-
tions.

27 Reinstall the remaining parts in the reverse order of removal.

12 Valve lifters — removal, inspection and installation

Removal

Refer to illustrations 12.3a, 12.3b, 12.4a and 12.4b

1 Remove the intake manifold (Section 7).

2 Remove the rocker arms and pushrods (Section 5).

3 There are several ways to extract the lifters from the bores. Special
tools designed to grip and remove lifters (Ford tool no. T70L-6500-A or
equivalent) are manufactured by many tool companies and are widely
available (see illustration), but may not be needed in every case. On




Chapter 2 Part D 3.8L V6 and all V8 engines

12.3b You may be able to remove the lifters with a magnet

newer engines without a lot of varnish buildup, the lifters can often be re-
moved with a small magnet (see illustration) or even with your fingers. A
machinist's scribe with a bent end can be used to pull the lifters out by posi-
tioning the point under the retainer ring in the top of each lifter. Caution:
Don'tuse pliers to remove the lifters unless you intend to replace them with
new ones (along with the camshaft). The pliers may damage the precision
machined and hardened lifters, rendering them useless. On engines with
a lot of sludge and varnish, work the lifters up and down, using carburetor
cleaner spray to loosen the deposits.

4  Before removing the lifters, arrange to store them in a clearly labelled
box to ensure that they're reinstalled in their original locations. Note: On
engines equipped with roller lifters, the guide retainer and guide plates
must be removed before the lifters are withdrawn (see illustration). Re-
move the lifters and store them where they won't get dirty (see illustra-
tion).

Inspection
Conventional lifters

5 The procedure forinspecting conventional lifters is in Chapter 2, part
B, Section 8.

Roller lifters

Refer to illustration 12.6

& Checkthe rollers carefully for wear and damage and make sure they
turn freely without excessive play (see illustration).

7  Theinspection procedure for conventional lifters also applies to roller
litters (see Chapter 2, part B, Section 9).

8  Unlike conventional lifters, used roller lifters can be reinstalled with a
new camshaft and the original camshatft can be used if new lifters are in-
stalled

Installation

9 The original lifters, if they're being reinstalled, must be returned to
their original locations. Coat them with moly-base grease or engine as-
sembly lube

10 Install the lifters in the bores.

11 Install the guide plates and retainer (roller lifters only).

12 Install the pushrods and rocker arms.

13 Install the intake manifald and rocker arm covers.

13 Camshaft and bearings — removal, inspection and installation

Camshaft lobe lift check

1 Inorder to determine the extent of cam lobe wear, the lobe lift should
be checked prior to camshaft removal. Refer to Section 4 and remove the

GUIDE
RETAINER

ROLLER
LIFTERS

12.4a Guide plate and retainer locations — V8 engine

rocker arm covers. The rocker arms must also be removed (Section 5), but
leave the pushrods in place.

2 Position the number one piston at TDC on the compression stroke
(see Section 3). =

3 Beginning with the number one cylinder, mount a dial indicator on the
engine and position the plungerin-line with and resting on the first pushrod
(see illustration 11.4).

4 Zerothedial indicator, then very slowly turn the crankshaft in the nor-
mal direction of rotation until the indicator needle stops and begins to
move in the opposite direction. The point at which it stops indicates maxi-
mum cam lobe lift.

5 Record this figure for future reference, then reposition the piston at
TDC on the compression stroke.

6 Movethedialindicator to the remaining number one cylinder pushrod
and repeat the check. Be sure to record the results for each valve.

7  Repeatthe check forthe remaining valves. Since each piston mustbe
at TDC on the compression stroke for this procedure, work from cylinder-
to-cylinder following the firing order sequence.

8 Afterthecheckis complete, compare the results to the Specifications,
If camshatft lobe lift is less than specified, cam lobe wear has occurred and
a new camshaft should be installed.

Removal
Refer to illustrations 13.11 and 13.12

9 Refertothe appropriate Sections and remove the pushrods, the valve
lifters and the timing chain and camshaft sprocket. The radiator should be
removed as well (Chapter 3). You also may have to remove the air condi-
tioning condenser and the grille, but wait and see if the camshaft can be
pulled out of the engine.

10 Check the V8 engine camshaft end play with a dial indicator. If it's
greater than specified. replace the thrust plate with a new one when the
camshaft is reinstalled.

11 Removethe camshaft thrust plate bolts. A T-30 Torx bit is required for
the bolts on the V6 engine (see illustration),

12 Carefully pull the camshaft out. Support the cam so the lobes don't
nick or gouge the bearings as it's withdrawn (see illustration).
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12.4b Be sure to store the lifters in an
organized manner to make sure they're
reinstalled in their original locations

12.6 The roller on roller lifters must
turn freely — check for wear and
excessive play as well

13.11 Some models use T-30 Torx
screws to retain the camshaft thrust
plate (arrows)

13.12 Carefully remove the camshaft to avoid damaging the
bearings (note that in this case the lifters are not stored in a box
because they will be discarded along with the camshaft)

Inspection
13 Reter to Part A, Section 7, for the camshatt and bearing inspection
procedure. Lifter inspection procedures for roller lifters are covered in

Section 12. Inspection procedures for conventional lifters are covered in
Part B, Section 9 of this Chapter.

Bearing replacement

14 Camshaft bearing replacement requires special tools and expertise
that place it outside the scope of the home mechanic. Take the block to an
automotive machine shop to ensure that the job is done correctly.

Installation
Refer to illustration 13.15

15 Lubricate the camshaft bearing journals and cam lobes with moly-
base grease or engine assembly lube (see illustration).

16 Slide the camshaft into the engine. Support the cam near the block
and be careful not to scrape or nick the bearings.

17 Apply moly-base grease or engine assembly lube to both sides of the
thrust plate, then position it on the block with the oil grooves in (against the
block). Install the bolts and tighten them to the torque listed in this Chap-
ter's Specifications.

18 Refer to the appropriate Sections and install the lifters, pushrods,
rocker arms, timing chain/sprocket, timing chain cover and rocker arm
covers.

19 The remaining installation steps are the reverse of removal.

13.15 Apply moly-base grease or engine assembly lube to the
camshaft lobes and journals prior to installation

20 Before starting and running the engine, change the oil and install a
new oil filter (see Chapter 1).

14 0Oil pan - removal and installation

Removal

Refer to illustrations 14.15 and 14.19

1 Disconnect the negative battery cable from the battery.

2 Remove the air cleaner assembly (Chapter 4).

3 Remove the fan shroud mounting bolts and position the shroud back
over the fan.

4 Remove the oil level dipstick and disconnect the oil level sensor
switch on the side of the oil pan (if equipped).

5 Ifsoequipped, remove the screws attaching the vacuum solenoids to
the firewall behind the engine. Position the solenoids out of the way with-
out disconnecting them.

6 It it will obstruct oil pan removal, disconnect the exhaust crossover
pipe from the manifolds (Chapter 4).

7 Drain the engine oil and remove the oil filter (Chapter 1).

8 On models with an automatic transmission, disconnect the shift link-
age where it goes from the body to the transmission (Chapter 7).

9 Onmodels with an automatic transmission, disconnect the transmis-
sion cooler lines at the radiator (Chapter 3).
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14.15 Place a block of wood between
the mount and subframe

10 Remove the four torque converter cover retaining bolts and detach
the cover.

11 Remove the starter motor (Chapter 5).

12 Disconnect the steering flex coupling and remove the two bolts at-
taching the steering gear to the subframe (Chapter 10). Let the steering
gear rest on the subframe away from the oil pan.

13 Loosenthe nuts holding the transmission mount to the crossmember,
but don't remove them completely.

14 Remove the through bolts from the front engine mounts. Place a block
of wood under the oil pan and lift the engine slightly with a jack. Caution:
When raising the engine on models with an automatic transmission, watch
the clearance between the transmission dipstick tube and the Thermactor
downstream air tube going to the catalytic converter. If the tubes contact
before adequate mount-to-subframe clearance is achieved. lower the en-
gine and remove the dipstick fube and downstream air tube. A clamp cut-
ter and crimping tool (Ford tool no. T78P-9481-A or equivalent) are
recommended to disconnect the tube from the converter.

15 Place wooden blocks between the mounts and subframe (see illus-
tration).

16 Remove the oil pan mounting bolts. Most models are equipped with a
reinforcement strip on each side of the pan which may come loose as the
bolts are removed.

17 Carefully separate the pan from the block. Don't pry between the
block and pan or damage to the sealing surfaces may result and oil leaks
could develop. Instead, dislodge the pan with a large rubber mallet or a
black of wood and a hammer.

18 If you're working on a V8 engine, reach in and remove the oil pump
and pick-up tube fasteners and allow them to drop into the oil pan (the pan
can'tbe removed with them bolted to the block — there's not enough roomy).
19 Maneuver the pan out the rear, between the subframe and transmis-
sion (see illustration).

Installation
Refer to illustrations 14.20, 14.23a, 14.23b and 14.25

Note: Severalditferent oil pan gasket configurations are found on engines
covered by this manual. Most V6 engines have a half-round rubber seal in
the rear main bearing cap groove and no gasket. RTV is usedto seal the oil
pan-lo-block and timing chain cover joints. Later model V6's have one-
piece rubber oil pan gaskets that incorporate the rear bearing cap seal,
The V& engine is equipped with rubber seals at the rear main bearing cap
and timing chain cover, while conventional gaskets are used to seal the
sides of the pan. Be sure to follow the installation instructions included with
an OEM or aftermarket gasket set — they supersede the information in-
cluded here.

20 Use a gasket scraper or putty knife to remove all traces of old gasket
material and sealant from the pan and block (see illustration).

14.19 Slip the oil pan out, turning it
slightly to clear the oil pick-up
(V6 engine)

14.20 Scrape away all traces of gasket
material and sealant, then clean the
gasket surfaces with lacquer thinner
or acetone

21 Cleanthe mating surfaces with lacquer thinner or acetone. Make sure
the bolt holes in the block are clean.

22 Check the oil pan flange for distortion, particularly around the bolt
holes. If necessary, place the pan on a block of wood and use a hammerto
flatten and restore the gasket surface.

23 Remove the old rubber seals from the rear main bearing cap and tim-
ing chain cover, then clean the grooves and install new seals (this doesn't
apply to the later model V6 engine with arubber gasket). Use RTV sealant
or gasket contact adhesive to hold the new seals in place. then apply a
bead of RTV sealant to the block-to-seal junctions. If you're working on a
VBengine, use the contact adhesive to attach the new gaskets to the block
(see illustrations).

24 If you're working on an early model V6 engine, apply a bead of RTV
sealant to the block mating surface as shown in illustration 14.23a. Note:
Aftermarket gasket sets may include a gasket for use on the early model
V6 engine — be sure to follow the instructions included with the set.

25 Therubber gasket used on the later model V6 engine should be posi-
tioned on the pan after the pan has been maneuvered back into place be-
tween the subframe and transmission (see illustration).

26 It you're working on a V8 engine, don't forget to install the oil pump
along with the pan.

27 Caretully position the pan against the block and install the bolts finger
tight (don't forget the reinforcement strips, if used). Make sure the
seal(s)/gasket(s) haven't shifted, then tighten the bolts in three steps to
the torque listed in this Chapter's Specifications. Start at the center of the
pan and work out toward the ends in a spiral pattern.

28 The remaining steps are the reverse of removal. Caution: Don't for-
get to refill the engine with oil and replace the filter before starting it (see
Chapter 1).

29 Start the engine and check carefully for oil leaks at the oil pan.

15 Oil pump - removal and installation

V6 engine

Refer to illustrations 15.2, 15.11a and 15.11b

1 The oil pump is mounted externally on the timing chain cover.

2  Detachthe oil filter (Chapter 1), then remove the oil pump cover bolts
(see illustration).

3 Detachthe coverandgasket, then remove the gears fromthe cavityin
the timing chain cover. Discard the gasket.

4 Clean and inspect the oil pump cavity. If the oil pump gear pocketin
the timing chain coveris damaged or worn, replace the timing chain cover.
5 Remove all traces of gasket matenal from the oil pump cover, then
check it for warpage with a straightedge and feeler gauges. If it's warped
more than 0.0016-inch, replace it with a new one.
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LOW OIL LEVEL
OiL PAN _ GASKET SENSOR

SCREW AND WASHER
ASSY HEX HEAD

14.23a Many V6 engines are equipped with a half-round rubber seal at the rear main bearing cap and no oil pan gasket
- RTV sealant is used at the pan-to-block and timing chain cover joint

REINFORCEMENT
| _ N RH SIDE

REINFORCEMENT
LH SIDE -

14.23b Typical V8 engine oil pan gaskets and rubber
seals — exploded view

14.25 The one-piece oil pan gasket used on later model V6

15.2 After the filter is removed, the oil pump cover bolts are engines must be slipped into place after the oil pan has been
accessible (arrows) — V6 engine only maneuvered past the transmission and subframe
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15.11b
detach the oil pick-up tube (V6 engine)

16.5 Use the recommended puller to
remove the vibration damper - if a puller
that applies force to the outer edge is
used, the damper will be damaged!

6 Toremovethepressurereliefvalve, firstdetach the timing chain cover
from the engine (Section 10). Drill a hole in the plug (see illustration
10.16b), then pry it out or remove it with a slide hammer and screw adapt-

er. Remove the spring and valve from the bore.

7 Remove all metal chips from the bore and the valve, then check them
carefully for wear, score marks and galling. If the bore is worn or damaged,

a new timing chain cover will be required. The valve should fit in the bore
with no noticeable side play or binding.

8 Ifthe spring appears to be fatigued or collapsed, replace it witha~ aw
one, The tension can be measured and compared to the Specifications to
determine its condition.

9  Apply clean engine oil to the valve and install it in the bore, small end
first. Insert the spring, then install a new plug. Carefully tap it in until it's
0.010-inch below the machined surface of the cover.

10 Intermediate shaft removal and installation is covered in Section 10.
11 The oil pump pick-up is inside the oil pan. For access, remove the oil
pan (Section 14). Remove the pick-up tube nut and the two mounting bolts
(see illustrations).

12 |Installationis the reverse ot removal. Caution: Be sure to pack the oil

... and the two bolts (arrows) to

16.6 A chisel and hammer must be
used to work the seal out of the timing
chain cover - be very careful not to
damage the cover or nick the crankshaft!

16.4 Mark the pulley and vibration

damper before removing the four bolis -

the large vibration damper bolt (arrow) is
usually very tight, so use a six-point
socket and a breaker bar to loosen it

16.8 Clean the bore, then apply a small
amount of oil to the outer edge of the
new seal and drive it squarely into the

opening with a large socket and a
hammer — don't damage the seal in the
process and make sure it's
completely seated

pump with petroleum jelly (NOT multi-purpose grease) before installing
the cover. It must fill all voids between the gears, cavity and cover. If this
isn'tdone, the pump may fail to prime when the engine is started. Install a
new cover gasket and tighten the bolts to the torque listed in this Chapter’s
Specifications in a criss-cross pattern. Use a new pick-up tube gasket and
tighten the mounting bolts securely.

V8 engine

13 Unbolt and lower the oil pan as described in Section 14

14 Remove the oil pick-up tube-to-main bearing cap nut

15 Remove the oil pump mounting bolts

16 Lower the oil pump assembly into the oil pan and lift them both out
together. If the pump is faulty, or you suspect that it's faulty. install a new
one — do not attempt to repair the original.

17 Prime the oil pump prior to installation. Pour clean oil into the pickup
and turn the pump shaft by hand.

18 Ifyou separate the pump from the pick-up tube, use a new gasket and
tighten the bolts securely when reattaching them,
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16.10 A soft-face hammer can be used to tap the vibration
damper onto the crankshaft — don't use a steel hammer!

19 Fitthe oil pump driveshaftinto the pump. It must seat all the way, DO
NOT try to force it. If it doesn't align, turn the pump slightly and try again.
20 Install the mounting bolts/nut and tighten them to the torque listed in
this Chapter's Specifications. N

16 Crankshaft oil seals — replacement

Front seal — timing chain cover in place

Refer to illustrations 16.4, 16.5, 16.6. 16.8 and 16.10

1 Removethe bolts attaching the fan shroud to the radiator and position
the shroud back over the fan.

2 Remove the fan/clutch assembly and the shroud (Chapter 3).

3 Remove the drivebelts (Chapter 1).

4  Marnthe crankshaft pulley and vibration damper so they can be reas-
sembled in the same relative position. This is important, since the damper
and pulley are initially balanced as a unit. Unbolt and remove the pulley
(see illustration).

5 Remove the bolt from the front of the crankshaft, then use a puller to
detachthe vibration damper (see illustration). Caution: Don'tuse a pull-
er with jaws that grip the outer edge of the damper. The puller must be the
type shown inthe illustration that utilizes bolts to apply force to the damper
hub only. Clean the crankshaft nose and the seal contact surface on the
vibration damper with lacquer thinner or acetone. Leave the Woodruff key
in place in the crankshaft keyway.

6 Carefully remove the seal from the cover with a small chisel and ham-
mer (see illustration). Be careful not to damage the cover or scratch the
wall of the seal bore. If the engine has accumulated a lot of miles, apply
penetrating oil to the seal-to-cover joint and allow it to soak in before at-
tempting to remove the seal.

7  Check the seal bore and crankshaft, as well as the seal contact sur-
face on the vibration damper for nicks and burrs. Position the new seal in
the bore with the open end of the seal facing IN. A small amount of oil
applied to the outer edge of the new seal will make installation easier —
don't overdo it!

8 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 out-
side diameter as the seal (a section of pipe can be used it a socket isn't
available).

9 Note: /f a new vibration damper is being installed, balance pins must
be located in the new damper in the same relative positions as the original.

16.17 |f you're very careful not to damage the crankshaft or the
seal bore, the rear seal can be pried out with a screwdriver —
normally a special puller is used for this procedure

Also, the pulley must be attached to the damper with the same orientation
to the pins as on the original. Apply moly-base grease or clean engine oil to
the seal contact surface of the vibration damper and coat the keyway
(groove) with a thin layer of RTV sealant.

10 Install the damper on the end of the crankshaft. The keyway in the
damper bore must be aligned with the Woodruff key in the crankshaft
nose. If the damper can't be seated by hand, tap it into place with a soft-
face hammer (see illustration) or slip a large washer over the bolt, install
the bolt and tighten it to push the damper into place. Remove the large
washer, then install the bolt and tighten it to the torque listed in this Chap-
ter's Specifications.

11 Install the remaining parts removed for access to the seal.

12 Start the engine and check for leaks at the seal-to-cover joint.

Front seal - timing chain cover removed

13 Use a punch or screwdriver and hammer to drive the seal out of the
cover from the back side. Support the cover as close to the seal bore as
possible. Be careful not to distort the cover or scratch the wall of the seal
bore. If the engine has accumulated a lot of miles, apply penetrating oil to
the seal-to-cover joint on each side and allow it to soak in before attempt-
ing to drive the seal out.

14 Clean the bore to remove any old seal material and corrosion. Sup-
portthe cover on blocks of wood and position the new seal in the bore with
the open end of the seal facing IN. A small amount of oil applied to the outer
edge of the new seal will make installation easier — don't overdo it!

15 Drive the seal into the bore with a large socket and hammer until it's
completely seated. Select a socket that's the same outside diameter as
the seal (a section of pipe can be used it a socket isn't available).

Rear seal

Refer to illustrations 16.17 and 16.19

16 Referto Chapter 7 and remove the transmission, then detach the fly-
wheel or driveplate and the rear cover plate from the engine (Section 17).
17 The old seal can be removed by prying it out with a screwdriver (see
illustration). Be sure to note how farit's recessed into the bore before re-
moving it; the new seal will have to be recessed an equal amount. Cau-
tion: Be very careful not to scratch or otherwise damage the crankshaft or
the bore in the housing or oil leaks could develop!

18 Clean the crankshaft and seal bore with lacquer thinner or acetone.
Check the seal contact surface very carefully for scratches and nicks that
could damage the new seal lip and cause oil leaks. If the crankshaft is
damaged, the only alternative is a new or different crankshaft.
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”

FRONT OF ENGINE

LUBRICATE SEAL AND SEAL
MATING SURFACE WITH OIL,

CYLINDER BLOCK

SEAL INSTALLER

o~
SEAL unsnu.(\

WITH SPRING SIDE
TOWARD ENGINE)

NOTE: REAR FACE OF SEAL MUST BE WITHIN
0.127mm (0.005-INCH) OF THE REAR FACE OF THE BLOCK

16.19 Rear seal installation should be done with the special
Ford tool shown to ensure that the seal isn't damaged

19 Make sure the bore is clean, then apply a thin coat of engine oil to the
outer edge of the new seal. Apply moly-based grease to the seal lips. The
seal mustbe pressed squarely into the bore, so hammeringitinto place is
not recommended. If you don't have access to Ford tool no. T82L-6701-A
(seeillustration), you may be able to tap the seal in with a large section of
pipe and a hammer. If you must use this method, be very careful not to
damagethe seal or cranksh%nd work the seal lip carefully over the end
of the crankshatt with a blunt tool such as the rounded end of a socket ex-
tension.

20 Reinstall the engine rear cover plate, the flywheel or driveplate and
the transmission.

17 Flywheel/driveplate — removal and installation

1 Raise the vehicle and support it securely on jackstands, then refer to
Chapter 7 and remove the transmission. I it's leaking, now would be a very
good time to replace the front pump seal/O-ring

{automatic transmission 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 Look for factory paint marks that indicate flywheel-to-crankshaft
alignment. If they aren't there, use a center-punch to make alignment
marks on the flywheel/driveplate and crankshaft to ensure correct align-
ment during reinstallation.

4  Remove the bolts that secure the flywheel/driveplate to the crank-
shaft. If the crankshaft turns, wedge a screwdriver through the starter
opening to jam the flywheel.

5 Remove the flywheel/driveplate from the crankshaft. Since the fly-
wheel is fairly heavy, be sure to support it while removing the last bolt.
6 Clean the flywheel to remove grease and oil. Inspect the surface for
cracks, rivetgrooves, burned areas and score marks. Light scoring can be
removed with emery cloth. Check for cracked and broken ring gear teeth.
Lay the flywheel on a flat surface and use a straightedge to check for war-
page.

7 Clean and inspect the mating surfaces of the flywheel/driveplate and
the crankshaft. If the crankshaft rear seal is leaking, replace it before rein-
stalling the flywheel/driveplate.

8 Position the flywheel/driveplate against the crankshaft. Be sure to
align the marks made during removal. Note that some engines have an

SUPPORT ASSY
TR

NO. 2 CHOSSMEMBER

FRONT :
‘ SUPPORT ASSY 'r 7@@

ILH, |

18.8 Typical engine mounts — exploded view

alignmentdowel or staggered bolt holes to ensure correct installation. Be-
fore installing the bolts, apply Ford sealant with Teflon (D8AZ-19554-A) to
the threads.

9 Wedge a screwdriver through the starter motor opening to keep the
flywheel/driveplate from turning as you tighten the bolts to the torque listed
in this Chapter's Specifications.

10 Theremainder of installation is the reverse of the removal procedure.

18 Engine mounts — check and replacement

Refer to illustration 18.8

1 Engine mounts seldom require attention, but broken or deteriorated
mounts should be replaced immediately or the added strain placed on the
driveline components may cause damage or wear.

Check

2 During the check, the engine must be raised slightly to remove the
weight from the mounts.

3 Raisethe vehicle and supportit securely on jackstands, then position
a jack under the engine oil pan. Place a large block of wood between the
jack head and the oil pan, then carefully raise the engine just enough to
take the weight off the mounts. Warning: DO NOT place any part of your
body under the engine when it's supported only by a jack!

4 Check the mounts to see if the rubber is cracked, hardened or sepa-
rated from the metal plates. Sometimes the rubber will split right down the
center.

5  Check for relative movement between the mount plates and the en-
gine or frame (use a large screwdriver or pry bar to attempt to move the
mounts). If movement is noted, lower the engine and tighten the mount
fasteners. )

6 Rubberpreservative should be applied to the mounts to slow deterio-
ration. fi v

Replacement

7 Disconnect the negative battery cable from the battery, then raise the
vehicle and support it securely on jackstands (if not already done).

8 Removethe nuttodisconnectthe mount from the frame (seeillustra-
tion). On automatic transmission models, disconnect the shift linkage
(see Chapter 7).

9 Raise the engine slightly with a jack or hoist (make sure the fan
doesn't hit the radiator or shroud). Remove the mount-to-block bolts and
detach the mount.

10 Installation is the reverse of removal. Use thread locking compound
on the mount belts and be sure to tighten them securely.
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Specifications

Four-cylinder engine

General

Displacement . e
Cylinder compression pressure ... ....oo i iinirneins
Oil pressure (ENgINE WarM) .. - ..ot

2.3 liters
101 psi min (see accompanying chart)
40 to 60 psi at 2000 rpm

Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum
PSI PSI PSI PSI PSI PSI PSI PSI
134 101 164 123 194 145 224 168
136 102 166 124 196 147 226 169
138 104 168 126 198 148 228 171
140 105 170 127 200 150 230 172
142 107 172 129 202 151 232 174
144 108 174 131 204 153 234 175
146 110 176 132 206 154 236 177
148 m 178 133 208 156 238 178
150 113 180 135 210 157 240 180
152 114 182 136 212 158 242 181
154 115 184 138 214 160 244 183
156 17 186 140 216 162 246 184
158 118 188 141 218 163 248 186
160 120 190 142 220 165 250 187
162 121 192 144 222 166

Cylinder compression variation chart — locate your maximum compression reading on the chart and look to the right to
find the minimum acceptable compression (then compare it to your lowest reading)
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Four-cylinder engine (continued)

Cylinder head warpage limit ...... e

Valves and related components

Minimum valve marginwidth . .. .........................

Intake valve

Seatangle iy i A ST BT S8 68 e, o urre e s
Seatwidth ... .. ..
Seatrunout limit ........... .. ...

Stem diameter

e £ THLe | S N

0.0300VersiZe .. .....vviie e e

Valve stem-to-guide clearance

Standard . ... ...

Exhaust valve

Seatangle .. ...
BEatWIA 5w i s meess s S R S50
Seat runout limit .. ... .

Stem diameter

Standard .. ... e

0.0300VErSIZE . ..ot i it e e e e e

Valve stem-to-guide clearance

Standard ... ...

Valve spring

OHtOREQURIE IS v:.vv:0 s s s w5 iative o3 saass

Pressure
Standard

1979through 19B3 . .. ... ..o i
FOBAONY 0 e v oo 6] 6w P e S S T

Service limit

1979 tHroUgh TOBZ . wsvwmanires mmm s iis vawane s
OB O oo 005 1o rrar s m s £ i s B e
Installed halght .. i smsmmes i e v ee o e

Hydraulic valve lash adjuster

Diameter(standard) . ........civviiii i

Clearance in bore

72T T L T T

Crankshaft and connecting rods
Connecting rod journal
Diameter

POTD: s sy g A S S e S BN L D SN
1980through 1982 . ... ... ...t
VO8O s e R R e e LT g
Out-of-round limit . ....... .. ..o i
TAPAPIMIL: s im @i U ST T S SRR

Bearing oil clearance

DS o G T R T TS e

Connecting rod side clearance (endplay)

Standard . ...

Main bearing journal
Diameter

979 eUGRIBT0. wovmuwvnmn s s wai e e
212 5T o T s T T
TAPOT ML, cacosrsm it s s s i s i

Runout limit

1979 throUaR 1990 oowmmmeman oo siimas swds s s
1801 0N L s

Bearing oil clearance

Desired . ... s

0.003 in (in any 6 inches); 0.006 in overall

1/32in

45-degrees
0.060 to 0.080 in
0.0016 in (total indicator reading)

0.3416 to 0.3423 in
0.3566 to 0.3573 in
0.3716 t0 0.3723 in

0.0010 to 0.0027 in
0.0055 in
0.002 in

45-degrees
0.070 to 0.090 in
0.0016 in (total indicator reading)

0.3411t0 0.3418 in
0.3561 to 0.3568 in
0.3711 10 0.3718 in

0.0015 t0 0.0032 in
0.0055 in
0.002in

5/64 in

711to 79 Ibs at 1.56 in
71to 79 Ibs at 1.52 in

10-percent pressure loss at specified length
5-percent pressure loss at specified length
1-17/32t0 1-19/32 in

0.8422 to 0.8427 in

0.0007 to 0.0027 in
0.005in

2.0464 to 2.0472 in
2.046210 2.0472in
2.0465102.0472 in
0.0006 in

0.0006 in perin

0.0008 to 0.0015 in
0.0008 to 0.0026 in

0.003510 0.0105in
0.014in

2.39910 2.3982 in
2.2059t0 2.2051 in
0.0006 in per in

0.005in
0.002 in

0.0008 to 0.0015in
0.0008 to 0.0026 in
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Crankshaft endplay
BHANGANT v ira o s o S w i e R o o 500 T B WL 057 T Tt 0.004 to 0.008 in
SerVICe Mt . .. oot e e 0.012in
Cylinder bore
(12 11 1= 0= Ut 3.7795t03.7825in
Outsat-round Imit) i mprmne Curees smiem ki i s s 0.005in
TAPEPIIMIE oo mmumn @ e voame s e o s 0.010in

Pistons and rings
Piston diameter

1979
Coded red e s sy SR mr s R e 3.77801t0 3.7786 in
Codedblue . ... e s 3.7792t0 3.7798 in
1980 through 1982
Turbo
Codea retl it oy s i i s e e e Slvea e 3.7760t0 3.7766 in
Codedblue . ... . ... . e 3.7772t03.7778 in
Non-turbo
Codedred ... ... s 3.778010 3.7786 in
Codad bl o s i onen siileiss S s st 3.779210 3.7798 in
1983 on
Codadred: ... oo e i s S s s 3.7764 10 3.7770 in
COABEBIEIE <10 wruvmumim siameen ST OERS S AT ST S N 3.77761t0 3.7782 in

Piston-to-bore clearance limit (select fit)
1979 through 1982

B o o opmnnmnins om0 o Pl B0 F IR A0 A L SR T2 0.0034 to 0.0042 in
NEERIRB0 s s i SRS B EAeT S e e 0.0014 to 0.0022 in
19B3through 1980 ... p e vrieem e s v e 0.0030 to 0.0038 in
BOOY: i s s s & AT W R S 0.0024 t0 0.00338 in
1 =123 U o/ o 05 < o i BT S e SN L 0.0018 to 0.0029 in
Piston ring end gap }
Compression rings
1979 through 1991 topand bottom .. . ... oovns 0.010to 0.020 in
1992
TOP TN s vt & otiidn RRaes e sm ey Femm e S5 0.010t0 0.020 in
BOMOMTING. cvies soines s mrie v ps nin e g 8/sisiae S asiais 0.01510 0.025in
Qilring (steel rall) ....cviiiiiiiei i 0.0151t0 0.055in
Piston ring side clearance
Compression rings
Standard
1979 through 1990 «unss semivs s v oms s v vsims s - 0.002 to 0.004 in
FODTON < oeivieretro siassomsia cmm s b+ 2 toar s mi e ne e o he8 4 8 0.016t0 0.0033 in
Sanvicg TNt s a i cain e s e = sa e d el s 0.006 in
Qilring (steelrail) . ... .. s snug fit
Auxiliary shaft
ENAPlaY o i oo o sowmiie R ne e o 0.001 to 0.007 in
Bearingoilclearance ..............cooiiieniiiiiiiiiiia 0.0006 to 0.0026 in
Torque specifications® Ft-lbs
Main bearing cap bolts
1979 through 1986
ST o J O P TR 50 to 60
BlOp/@ s i o s $2BES S5 S Rl 80to 90
1987 on
Step T Ga saveiids wvais o U s SR SRR 50 to 60
BUBDD e rvmimniie o aimmen Soavi viram s N el pon s A s e 12 o 75 to 85
Connecting rod cap nuts
SIEDIT e cmaiis i is s sog s SR RS Wi s s 2510 30
(-] o - D U R 30 to 36

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

3.3L inline six-cylinder engine

General

Displacement ... savin i@asa 9 MaeiEeE i e e 3.3 liters (200 cu in)

Cylinder Compression pressure .. .......oeeuaveonaoeroon . 101 psi min (see accompanying chart)
Oil pressure (engine warm at 2000 rpm) . ... 30 to 50 psi

Cylinder head warpage limit . ....................... 0.003 in per 6 in; 0.006 in overall
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3.3L inline six-cylinder engine (continued)
Valves and related components

Minimum valve marginwidth . ............ ... ... ... .. ...

Intake valve

Seatangle —uivan c s i S T A e i rn o 5oerrerree moe
Seatwidth . ... ... ...
Seat:runoublmit = oussmimme s iy TR S et e
Stemdiameter . ............ i
Stem-to-guideclearance .. ......oovii i ..
Valve face runout limit .. ... ... ... ... ..
Valve'face angle ... covrsirssnsn seiin s s wiE I

Exhaust valve

SEAANGIE o iz s s SRR e ML
Seatwidth .. ... ...
SeatAMONtIMEt .o cemvan suese sssr a0
Stemdiameter . ........ ..
Stem-to-guideclearance .. .............oouiiiininn. ..
Valve face runout limit ... ...
Valve fate angler .. cusis e s s i £ s o0

Valve spring
Pressure

Service limit (bothvalves) . ... ... ..................
Free length (approximate) . ........ccovvnvvinionieennns
Installed height .. .o i i e e v

Valve lifter

Biametor (Standart): s o s iiniy msEn GuiE e r e

Lifter-to-bore clearance

SN oo i ST AT e T

Crankshaft and connecting rods
Connecting rod journal

Diameter (standard) .. ...t
Out-ofTound Mt ooy san s s e s e adEln:
Taperlimit ... ... ..

Bearing oil clearance

Desired ...t e

Connecting rod side clearance (endplay)

SIARHAND. < v st ST SRS e S s

Main bearing journal

D AT - s S 50 S Y et 4t s ces e e e

TapEr R oy S e e R e A o See e

Bearing oil clearance

DEBISH savnswsn said i woniai o i s e e e N

Crankshaft endplay

Standard . ...

Cylinder bore

Diameter . ...
Out-of-round service limit . ........... ..o niin....
Taperservice limit .. ... ...

Pistons and rings
Piston diameter*

Codedred .....oiiiinii i e
GCoABd DINR oo snmsimars s Rat s e e Seidain, sl s

Piston ring end gap

Compressionrings .. ........cooiioiiininr e,
O FING OIS, - vevvce srmminis e s itosa i Favpaness Sazmmeas

Piston ring side clearance
Compression rings

StANAArd = s o e R S R A S e s

1/32in

45-degrees

0.060 to 0.080 in

0.002 in (total indicator reading)
0.3100 to 0.3107 in

0.0008 to 0.0025 in

0.002 in

44-degrees

45-degrees

0.070 to 0.090 in

0.002 in (total indicator reading)
0.3098 to 0.3105 in

0.0010 to 0.0027 in

0.002in

44-degrees

51 at57 Ibs at 1.59in

14210 158 Ibs at 1.222 in

10-percent pressure loss at specified length
1.7910n

1-8/16 10 1-19/32 in

0.874010 0.8745 in

0.0007 to 0.0027 in
0.005in

2.1232t02.1240in
0.0006 in
0.0006 in per inch

0.0008 to 0.0015 in
0.0008 to 0.0024 in

0.0035t0 0.0105 in
0.014in

2.2482102.2490 in
0.0006 in
0.0006 in per inch

0.0008 to 0.0015 in
0.0008 to 0.0024 in

0.004 to 0.008 in
0.012in

3.6800 to 3.6848 in
0.005in
0.0101in

3.6784t0 3.6790 in
3.6796 to 3.6802 in
0.0013 to 0.0021 in

0.008 to 0.016 in
0.0151t0 0.055in

0.002 to 0.004 in
0.006 in
Snug fit
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Torque specifications** Ft-lbs
Mainbearingcapbolts . ....... .ot 60 to 70
Connecting rod capnuls <ovews s onvaksmavEssiEma s 21to 26

* Measured at the pin bore centerline, at 90-degrees to the pin.
** Refer to Part B for additional torque specifications.

2.8L V6 engine
General
Displacament ... &5 sadereiise i Seein frireh CHERE e 2.8 liters (2800 cc)
Cylinder COmMpPression PraSsUre .. e sin e se s s simans 101 psi min (see accompanying chart)
Oil pressure (engine warm at2000rpm) . ................... 40 to 60 psi
Cylinder head warpage limit ......................... 0.003 in per 6 in; 0.006 in overall
Valves and related components
Minimum valve marginwidth .. ....... ... . .. o oiain 1/32in
Intake valve
Seatangle: . Siisen m s S R A R B PR S 45-degrees
SEENWION e i s o 5H 250 G R S a0 203 0.060 to 0.079 in
Seatrnoubimill ... . coe s i nar e T Er e s 0.0015 in (total indicator reading)
SeMAIAMBIEr - v.ciivn savmam saaies wme s s i o v s e 0.3159 to 0.3167
Stem-to-guideclearance ... ....... ...t 0.0008 to 0.0025 in
Valvefacerunoutlimit .. ... ... ... ..ot 0.002in
Valvefaceangle ............ ... .cciiiiiiriiiinnn.. 44-degrees
Exhaust valve
Seatangle .. ... 45-degrees
Seat WITHE - s e 8 S SR R R R S 0.060 to 0.079in
Seatrunout limit . ... . e 0.002 in (total indicator reading)
Stemidiameter ;.. wuw s insilie sainie e 0.314910 0.3156 in
Stem-to-guideclearance . ................ e 0.0018 to 0.0035 in
Valve face runout limit .. ... ... s 0.002in
Valvefaceangle .......... ..., 44-degrees
Valve spring
Pressure
SEMCard ovees sovmn rmanemm S R T 60.0 to 68.0 Ibs at 1.585 in
Service IMit .. .. e 10-percent pressure loss at specified length
Frea:length{approximate).: < oasmunsis susmmmamis e 1.911in
Installed height . ... ... ... 1-37/64 to 1-39/64 in
Valve lifter
Diameter (standard) .......... ...t 0.8736t0 0.8741 in
Lifter-to-bore clearance
STAMOETTL 1 i o s i TS s AR T e £t 0.0009 to 0.0024 in
SOTVICE I i S i st S 0 A T 0.005in

Crankshaft and connecting rods
Connecting rod journal

Diametar{standard) : . .:..wooe s ivis camsmi s s 2.1252 to 2.1260
Out-of-round limit .. .. .. s 0.0006 in
Taper imit oo s s emme daeman s basmie i 0.0006 in per inch
Bearing oil clearance
DESIFRH! woaversmmmmiainmmise M s AT RS e 0.0006 to 0.0016 in
Allowable . . ... .. e 0.0005 to 0.0022 in
Connecting rod side clearance (endplay)
Standard ... ... 0.004 to 0.011 in
Senvitelimitivees cxvens o ST R R R R 0.014in
Main bearing journal
Diameter . oo sseaey sobies se s D SRR nnai R S s 2.2433t02.2441 in
Out-of-round limit ... ... . e 0.0006 in
Taperlimit s i s s S S S S s S S 0.0006 in per inch
Bearing oil clearance
BIOSIEO v e v S i P A 5 0 Y v s 0.0008 to 0.0015 in
Allowable . ... ... 0.0005 te 0.0019 in
Crankshatt endplay
BIATEIAI & 2o onmirion = e e ST 5 TS S S 8, S 3 TS 0.004 to 0.008 in
Servica imit s i s ssivar e i T iy i T I 4 0.012in
Cylinder bore
Diameter ... s 3.6614 to 3.6630 in
Out-of-round service imit: oo covccianinanmisiami s dasaes 0.005in

Taperservice limit .. ... et 0.010in
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2.8L V6 engine (continued)

Pistons and rings
Piston diameter”

Codedred ... ... s 3.6605to 3.6615 in

0.020 0 OVBISIZO - oo s wins e & i s aiudiie 3.6802to 3.6812in
Piston-to-boreclearance . . ...t 0.001 t0 0.0019in
Piston ring end gap

Compressionrings .. ......oveiiiieeeiiieaneaennn., . 0.01510 0.023 in

OMANGTENS o i & o Fea i S s SRR 0.015t0 0.055 in

Piston ring side clearance
Compression rings

Standard .. ... e 0.0020 to 0.0033 in
BOMVICE MG s e rianns mitess SRa s UeR RO 0.006 in
Ol INg . o e Snug fit
Torque specifications** Ft-lbs
Malin Bearing Bap DOME’ v comsion weisan e s i s 65to 75
Connectingrodcapnuts .. .....oiiinnnn e, 21to 25
* Measured at the pin bore centerline, at 90-degrees to the pin.
** Refer to Part C for additional torque specifications.
3.8L V6 engine
General
DISPIAGEITBNL. - i voomion w20 sgwemmi i S0 Sus s sssa s 3.8 liters (231 cu in)
Cylinder compression Pressure .. ...........ovvrrnrennennn 101 psi min (see accompanying chart)
Oil pressure (engine warm at 2500 rpm)
1983 and 1984 ... ... ... e 54 to 59 psi
TOBEON o ncviimons smmicinmne v S0a0s:arm sl s ek e E T o 5t 40 to 60 psi
Cylinder head warpage limit ......................... 0.007 in
Valves and related components
Minimum valve marginwidth . .. .......... ... ..ot 1/32in
Intake valve
SEAVANOIE © coovioims srmmms s e 5em 0TS 45-degrees
SEaRb W e e R e SR I T 0.060 to 0.080 in )
SEAtUROUTIIN o oo coimie s wmaaa A R 0.003 in (total indicator reading)
Stam diameler: v i min A S0 S04 e e e o e 0.3423 10 0.3716 in
Valve stem-to-guideclearance ..............cccciinnnnn. 0.001 to 0.0027 in
Valve face runout limit .. ........ ... ... ... ..o iiiiiiia.. 0.002in
Valve Tace angle . « s vosans samm e s s s 44-degrees
Exhaust valve
SORLANGIE. o oo ceimns s e A R S g 45-degrees
Seatwidth ... ... ... . e 0.060 to 0.080 in
Seat runoUE MK o ccomes srmmms wa e symvareeeies ia e 0.003 in (total indicator reading)
Stemdiameter .. ... ... 0.341810 0.3411in
Valve stem-to-guideclearance ...............cciviuninn. 0.0015 to 0.0032 in
Valve face runout limit .. .. .. ... . 0.002in
ValVe tea angler . wosuiin s ssmsressne s sams G5 s 44-degrees
Valve spring
Pressure (not including dampener)
1983 through 1985
VBIVBIODET i icinin mniaais o 0SS e il 2151lbs at 1.29in
Valveclosed . ... . i 751bs at 1.70 in
1986
Valveopen ... ... ... 190 Ibs 1.28 in
Valva glosett o cusmaimesns @ s i S SR 73 Ibs at 1.70in
Service Imit .. ... e 10 Ibs pressure loss at specified length
Instalted:height wuwrswsessasivms S Sl TR I 1.70t0 1.78 in
Valve lifter
Bigmetar{standard) voooms s SiSs sRE R T 0.874in
Lifter-to-bore clearance
Standard: o s S FUEE VA SR s 0 s e i 0.0007 to 0.0027 in
SUIVIEE BT 0 00 s iw e e s Siiasiics o0 Bl sl i 0.005in
Crankshaft and connecting rods
Connecting rod journal
Diameter ... ... e 2.31031t0 2.3111in
Qut-of-round limit ...... o i it e 0.0003 in

Taper imit . e 0.0003 in perin
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Bearing oil clearance

DS wa rmma anmsiis s mmn s e R T VR 0.001 to 0.0014 in
Allowable . ... .. e 0.00086 to 0.0027 in
Connecting rod side clearance (endplay)
Standard ... ... 0.0047 to 0.0114 in
Sarvige lImif. e e coranis ovdiemm Dedee 1 S W T 0.014in
Main bearing journal
AR A i o PR A b LN S A S A 2.5190t0 2.5198 in
OUEOT O IINE .o v wsissms s s srvmese o mom e s 0.0003 in
Taper limit ~ oo sosies S S Sisinia sy e o 0.0003 in per in
Bearing oil clearance
Desitet . . iy ransie s sinea AT G TT e 0.001 to 0.0014 in
AIOWADIB. v vowrins: sminmingiis s, s is-mimine Sams s eis 5 i b E e 0.0005 to 0.0023 in
Grankshalt endplay: . . 5 ven s Fie 39 miib TEdEE aunnne s 0.004 to 0.008 in
Cylinder bore
DIaMBIET . .. o 3.810in
OtBEOUNdAMI <os svsmamnmmnr s SR s TR 0.002in
Taper limit .. s 0.002 in

Pistons and rings
Piston diameter

Coded red - i uiv i iismm e Sl TR ORI ST 3.809510 3.8101 in

COgadbIUE —iovo cimamn ermomems wesimmi e s R e 3.8107 to 3.8113in

Coded yellow 560 i50es s s aresn ae Sveio s 3.811910 3.8125in
Piston-to-bore clearance limit

V9BF: oo i i savmnn GaaRt SRS ARG RRTE I 0.0014 to 0.0022 in

L o - 0.0014 to0 0.0032 in
Piston ring end gap

GOMBIESSION:IIGST mueie o rimam im Fe I So5e56S 5 50E S5 1 638 0.010 to 0.020 in

CNLEIEE ¢ o on ey ooy e zemn s 515 S A e S ARG SRR DY 0.015 1o 0.0583 in
Piston ring side clearance . .. .....vvivininnn 8o e T 0.0016 to 0.0037 in
Torque specifications* Ft-lbs
Mainbearng Capiools. sauws cosmrs e S mmminanie Saaaes saEnn 65 to 81
Connectingrod cap nUts ... ... ot ei i s 31to 36

" Note: Refer to Part D for additional torque specifications.

V8 engines

General
Displacement
Q70 AN T DERTON umic i s = e mar s e wstissnioss. pidesaises 5.0 liters (302 cu in)
1980 hrough 882 suan s S N e T SIS 4.2 liters (255 cu in)
Cylinder compression Pressure .. ........:vcnveenvreenenns 101 psi min (see accompanying chart)
Qil pressure (ENGINEWAIM) . .. ...t 40 to 65 psi at 2000 rpm
Cylinder head warpage limit ......................... 0.003 in (in any 6 inches)/0.006 in overall
Valves and related components
Minimumvalve marginwidth . ......... ... oo i 1/32in
Intake valve
SR ANGIO - ST WA A W R D 45-degrees
Seatwidth . ... o 0.060 to 0.080 in
Seat'runout Tmit ;i m Fosea SRr e DUVa s Ve S 0.002 in (total indicator reading)
Stem diameter
Standard oo senm B s R SRR T ST - 0.3416t0 0.3423 in
QOIS OVETSIZE cicmine soimminn worsimes s o 0o E AT 5 0.3566 to 0.3573 in
Q030 OVBFSIZE iviviic rainan vaiana eI TR SR T 5 0.3716 to 0.3723 in
Valve stem-to-guide clearance
SENAAIT 0o st nashd e care s SR e R e e R 0.0010 to 0.0027 in
SEPABRAIMIE 555000 maassa s e s e s s & o aiEra e e 0.005in
Valvefaceangle ............ ...t 44-degrees
Valveface runout limit ... cosmeisassavsissiaiis ensanins 0.002in
Exhaust valve
BOALANGIE =« 5 cvimin i IR A ST S 45-degrees
SeatWidth ... .. . e 0.060 to 0.080 in
Seatmanoitlimit a0 oo snmamsmim v s e i s e 0.002 in (total indicator reading)
Stem diameter
SRANHRR. oo e, F e e R A T 0.3411 t0 0.3418 in
0.0150VeISIZE ... i e 0.3561 to 0.3568 in

Ci03D:OVBISIZE: sy S ies v siiauis wFaiara Sas e s s e 0.3711 10 0.3718in
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V8 engines (continued)
Valve stem-to-guide clearance

Standand: o e R T e e T el 0.0015to 0.0032 in
Service Imit ... s 0.0055in
Valvefaceangle .. .....ciiiiiiiiiiiiiiienenrnnnnnnns 44-degrees
Valve face manout Bt . ..o« oo svmis v e e e e 0.002 in

Valve spring
Pressure (not including dampener)

Intake
1979 and 1980
Valve open ... ... ... 190to 212 Ibs at 1.36 in
Valve elosed ... :cvxcvmmmaciwins s prsiwai s e i 74t082Ibs at1.78in
1981 and 1982
VAV OPBIT .cconmie mamisinics amare d o si s e sisite o 196 to 214 Ibs at 1.36 in
Valveclosed ... ... ... i 741082 |bs at1.78in
1983
Valve open
ExcaptHO: suivas simassssmimimmm S iy sees 196 to 214 Ibs at 1.36 in
HO e 194to 214 Ibs at 1.33in
Valveclased ..o svsmma csnisiom svie e e S cr ol 74to82lbsat1.78in
1984 through 1987
Valve open
ExceptHO ... .. . 196 t0 214 Ibs at 1.36 in
HO: isrssa msmmin dvssed o i o @l a0 e d o wiids 215t0235Ibs at 1.33 in
Valve closed
EXeept HO: svaaminy S 8@ P s s naus 741082 |bs at 1.78 in
BOE v sy vssmionts wnmm s SIS e G K E e, S5EE 76to 84 Ibs at 1.79in
1988 on
VAN ORIBN. o 5 v e wovinemsisivi oo il 19 i i 9 s o s 21110230 Ibs at 1.36 in
Valveiglosed iciinasvniss mima sy o i v 741082 |bs at 1.78in
Exhaust
1979 through 1981
VBIVE GBI . 5 e o simiiaess s imvmsimetar sl st S0 0318 35 6306 190to 2101Ibs at 1.20 in
VAl lOBad i N R T a5 s e e e e 76 to 84 Ibs at 1.60 in
1982 and 1983
ValVE OB« < o v wivinm o boisitisn oo mininie o srim s o nssris s e 195t0215Ibsat1.05in _
ValVe CloSRT v v oo wmime s i smmins 5 immes 6 msmms e o p e 71to 79 Ibs at 1.60in
1984 through 1987
Valve open
ExceptHO ... ... 195t0 215 lbs at 1.05in
G wsmicea o o S R S0 o AN TR AT A0 210t0 230 bs at 1.15in
Valve closed
EXCOPUHO: & o nmninlitsingas i S st it 7110 79 Ibs at 1.60 in
HO e 7910 87 Ibs at 1.60 in
1988 on
ValVe 0PN & .ot 200to 226 Ibs at 1.15in
Valve closed - o ooumsnn s e e s s win e s 771085 1bs at 1.60 in
Valve spring pressure service limit ......................... 10-percent pressure loss at specified length
Oatolsguare imit - o csecvarimsmnme e fi el s 5/64 in
Installed height
Intake
1979 through 1987
EXCeptiFO w « i oo s e i e e S R S 1-43/64 to 1-45/64 in
HO s Not available
EOBBOM i el v e i g R T T AR e 1-3/4to 1-13/16 in
Exhaust
1979 through 1987
EXEBRE HO wrvrimvmnne coimmms om0 e« e B me@ & S 1-37/64 to 1/39/64 in
H s e Ty B O T T e IR b o Not available
TABBIONT oo om0 S R s s s S 3 SR T B EeE 1-37/64 to 1-41/64 in
Free length (approximate)
Intake
1979 through 1982 .. ... ... . e 2.04in
JOBINIOUGN TOBT: vv e <mnim samsetds v i e s b 2.05in
1088 0N .. e 2.02in
Exhaust
1978 through 1982 .. . .. ... . . . i 1.85in
1983 hrough TOB7. vum iamaua wrmmde aain s Em e Sy 1.87in

1088 0N .. 1.79in
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Valve lifter

Diameter (standard) cosiemensi s imms s dmass s alaa 0.874010 0.8745 in
Lifter-to-bore clearance
Standand. s csnsmneisin v T R e e R SR 0.0007 to 0.0027 in
Service lIMit .. ... 0.005in

Crankshaft and connecting rods
Connecting rod journal

DHAMBIBE o - ovneom. cmammmnes s u) siioresd I6181R0E 2 R RS o SR 0 i Ses 2.1228t02.1236 in
Cut-of-roundftaper limit ... .......coiiiiiiiiiiiiiiiiian, 0.0006 in per in
Bearing oil clearance
Dosited aaalis smem SRomiash it e s e et b St 0.0008 to 0.0015 in
AlIOWEDE oo saneiey ammiimrenm s i e e G die s SHRAT 0.0008 to 0.0024 in
Connecting rod side clearance (endplay)
StANAARd < v s v v s R R B 0.010to 0.020 in
Service IMit . ... ... e e 0.023in
Main bearing journal
Diameter ... ... e 2.24901t0 2.2482 in
Qut-ofrolnd imit: - cows civaes srvsns s LS Ei 0.0006 in
Taperlimit .. ... 0.0004 in perin
Runout
Standard . ... .. e 0.002in
Service M s cram comasm sommiss SR e amme v aiey 0.005in

Bearing oil clearance
1979 through 1981 (desired)

No.tljournal ... ... 0.0001 to 0.0015in
AlLOBTS ivnninsmsnasmen e ¥uniin Sueia SR s R s 0.0004 to 0.0015in
1979 through 1981 (allowable)
Mo ol cmeimeamsemeustmes ssmlin e S A 0.0001 to 0.0017 in
Allothers .. .. . e 0.0004 to 0.0021 in
1982 through 1984 (desired) <
No. T joumal . ..o e s 0.0004 to 0.0025 in
AAOTIETE oo a0 A ST ST 0.0004 to 0.0015in
1982 through 1984 (allowable)
No: 1 jeunal'w s o us s s e s ST FERET SRPRE 0.0001 to 0.0030 in
AllOthers . ... e 0.0004 to 0.0021 in
1985 on
DGR . o0 o mn coinmmn Ertases e e s ARt G SR 0.0004 to 0.0015 in
AllowWabile s ou s S % R S T SR 0.0004 to 0.0021 in
Crankshaft endplay
Sfandand :osnarssiae SR Sl R e i s e 0.004 to 0.008 in
SENVIBRIIMIE 0 ranrs omm i amm: b oommise wmises: 419 5 ey @i e 0.012in
Cylinder bore
Diameter
481 {265: U N o i S S e VR AT 3.6800 to 3.6845 in
5.0L (302 cu in)
TO7Athrough T986. iy svsia svaniss T sam el 4.0004 to 4.0052 in
VOBTION osire ovmmionss oIt 56 om0 500 B a4 £ a7s 4.0004 to 4.0048 in
Out:of-round limit: o 5imis sss i oisis s ot s s rvsis s 0.005in
TAPBEIIMNIE —oineere oriemmins miemsere s s G e e . S 8 0.010in
Pistons and rings
Piston diameter
Coded red
1STHIOUGRTTEBT v b sowomiarss drasidss)s 5 o v im (IG5 500 3.9984 to 3.9990 in
BB ON ;i Eesaiy Smmas m s s T e e 3.9972 t0 3.9980 in
Coded blue
19703rough TOBT v mivain Siveii euusvasn iy 3.9996 to 4.0002 in
FIBBION .5 vriv ocsii mrviarssie s mue S vtk 40 SE o a A S 3.9984 to 3.9992 in
Coded yellow
1979 thiraugh 1987 . e aminorae vosimms ormmms eamae s 4.0020 to 4.0026 in
TDBBON 512 x 58w o s - mrmcoma o0 w171 A1 1 8,0 B3y 8 32 181 et 3.9996 to 4.0004 in
0.003 in oversize (through 1987) ..........civiiriiinan.. 4.0008 to 4.7014 in
Piston-to-bore clearance limit
1979 through 1987 .- iwsun= assunnaaastomsmas snireie o 0.0018 to 0.0026 in
1088 0N . . e 0.0030 to 0.0038 in
Piston ring end gap
COmPression fiNGS .. oo vt e e 0.010t0 0.020 in

OIRDNG runmia reasim SSEme SRS Ty R R 52 0.01510 0.055in
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V8 engines (continued)
Piston ring side clearance
Compression rings
SERATEAID = o coire o i i R SRS SR
Service lIMit .. ...
OHRING s sisrncatsmimaiin e e R SRS SR s

Torque specifications*
Main bearingcapbolts ......... ... ... .. i
Connecting rod CaP NULS . ... ..vvviivie oo it

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

1 General information

Included in this portion of Chapter 2 are the general overhaul proce-
dures for the cylinder 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 compo-
nents and the inspection of parts.

The following Sections have been written based on the assumption
that the engine has been removed from the vehicle. For information con-
cerning in-vehicle engine repair, as well as removal and installation of the
external components necessary for the overhaul, see Parts A through D
of this Chapter and Section 7 of this Part.

The Specifications included in this Part are only those necessary for
the inspection and overhaul procedures which follow. Refer to Parts A
through D for additional Specifications.

2  Engine overhaul — general information

Refer to illustration 2.4

It's not always easy to determine when, or if, an engine should be com-
pletely overhauled, as a number of factors must be considered.

High mileage is not necessarily an indication that an overhaul is need-
ed, while low mileage doesn’t preclude the need for an overhaul. Frequen-
cy of servicing is probably the most important consideration. An engine
that's had regular and frequent oil and filter changes, as well as other re-
quired maintenance, will most likely give many thousands of miles of reli-
able service. Conversely, a neglected engine may require an overhaul
very early in its life.

Excessive oil consumption is an indication that piston rings, valve
seals and/or valve guides are in need of attention. Make sure that oil leaks
aren't responsible before deciding that the rings and/or guides are bad.
Perform a cylinder compression check to determine the extent of the work
required (see Section 3).

Check the oil pressure with a gauge installed in place of the oil pres-
sure sending unit. If it's extremely low, the bearings and/or oil pump are
probably worn out. The accompanying illustration shows the sending unit
location on 3.8L V6 engines. On four-cylinder engines, the sending unit
is on the left rear side of the cylinder head. On 2.8L V6 engines, it's at the
lower left front corner of the engine. On inline six-cylinder and V8 engines,
it's near the oil filter.

Loss of power, rough running, knocking or metallic engine noises, ex-
cessive 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 mechani-
cal work is the only solution.

An engine overhaul involves restoring the internal parts to the specifi-
cations of a new engine, During an overhaul, the piston rings are replaced
and the cylinder walls are reconditioned (rebored and/or honed). If a re-
bore is done by an automotive machine shop, new oversize pistons will
also be installed. The main bearings, connecting rod bearings and cam-
shaftbearings are generally replaced with new ones and, if necessary, the
crankshaft may be reground to restore the journals. Generally, the valves

0.002 to 0.004 in
0.006 in
Snug fit

Ft-lbs
60to 70
1910 24

2.4 On the 3.8L V6 engine, the oil pressure sending unit (arrow)
is below the power steering pump and air conditioning
compressor, which have been removed for this photo — see the
text for the location on other engines

are serviced as well, since they're usually in less-than-perfect condition at
this point.

While the engine is being overhauled, other components, such as the
distributor, starter and alternator, can be rebuilt as well. The end result
should be a like-new engine that will give many trouble-free miles. Note:
Critical cooling system components such as the hoses, drivebelts, ther-
mostatand waterpump MUST be replaced with new parts when an engine
is overhauled. The radiator should be checked carefully to ensure that it
isn'tclogged or leaking (see Chapter 3). Also, we don't recommend over-
hauling the oil pump — always install a new one when an engine is rebuilt.

Before beginning the engine overhaul, read through the entire proce-
dure to familiarize yourself with the scope and requirements of the job.
Overhauling an engine isn't difficult if you follow all of the instructions care-
fully, have the necessary tools and equipment and pay close attention to
all specifications; however, it can be time consuming. Plan on the vehicle
beingtied up for a minimum of two weeks, especially if parts mustbe taken
to an automotive machine shop for repair or reconditioning. Check on
availability ot 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 auto-
motive machine shop will handle the inspection of parts and offer advice
concerning reconditioning and replacement. Note: Always wait until the
engine has been completely disassembled and all components, especial-
lythe engine block, have been inspected before deciding what service and
repair operations must be performed by an automotive machine shop.
Since the block’s condition will be the mafor factor to consider when deter-
mining whether to overhaul the original engine or buy a rebuift one, never
purchase parts or have machine work done on other components until the
block has been thoroughly inspected. As a generalrule, time s the primary
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.




Chapter 2 Part E General engine overhaul procedures

2E-11

4 3 : e i e
3.6 A gauge with a threaded fitting for the spark plug hole is

preferred over the type that requires hand pressure to maintain
the seal during the compression check

3 Compression check

Refer to illustration 3.6

1 Acompression check will tell you what mechanical condition the up-
perend (pistons, rings, valves, head gaskets) of your engine is in. Specifi-
cally, it can tell you if the compression is down due to leakage caused by
worn piston rings, defective valves and seats or g blown head gasket.
Note: The engine must be at normal operating temperature and the bat-
tery must be fully charged for this check. Also, if the engine is equipped
with a carburetor, the choke valve must be all the way open to get an accu-
rate compression reading (if the engine's warm, the choke should be
open).

2  Beginby cleaning the area around the spark plugs before you remove
them (compressed air should be used, if available, otherwise a small
brush or even a bicycle tire pump will work). The idea is to prevent dirt from
getting into the cylinders as the compression check is being done.

3 Remove all of the spark plugs from the engine (see Chapter 1).

4 Block the throttle wide open.

5 Detachthe coil wire from the center of the distributor cap and ground it
on the engine block. Use a jumper wire with alligator clips on each end to
ensure a good ground.

6 Installthe compression gaugeinthe numberone spark plug hole (see
illustration).

7 Crankthe engine over at least seven compression strokes and watch
the gauge. The compression should build up quickly in a healthy engine.
Low compression on the first stroke, followed by gradually increasing
pressure on successive strokes, indicates worn piston rings. A low com-
pression reading on the first siroke, which doesn't build up during succes-
sive 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 read-
ing obtained.

8 Repeat the procedure for the remaining cylinders and compare the
results to this Chapter's Specifications.

9 Addsome engine oil (about three squirts from a plunger-type oil can)
to each cylinder, through the spark plug hole, and repeat the test.

10 Ifthe compressionincreases after the oil is added, the piston rings are
definitely worn. If the compression doesn't increase significantly, the leak-
age 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 ap-
pearance of coolant in the combustion chambers or the crankcase would
verify this condition.

12 Ifone cylinderis 20 percent lower than the others, and the engine has

a slightly rough idle, a worn exhaust lobe on the camshaft could be the
cause.

13 If the compression is unusually high, the combustion chambers are
probably coated with carbon deposits. If that's the case, the cylinder
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 automo-
tive repair shop. This test will pinpoint exactly where the leakage is occur-
ring and how severe it is.

4  Engine rebuilding alternatives

Thedo-it-yourselferis faced with a number of options when performing
an engine overhaul. The decision to replace the engine block, piston/con-
necting 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 availabil-
ity, time required to complete the project and the extent of prior mechanical
experience on the part of the do-it-yourselfer.

Some of the rebuilding alternatives include:

Individual parts — If the inspection procedures reveal that the engine
block and most engine components are in reusable condition, purchasing
individual parts may be the most economical alternative. The block, crank-
shaft and piston/connecting rod assemblies should all be inspected care-
fully. Even if the block shows little wear, the cylinder bores should be
surface honed.

Crankshaft kit — This rebuild package consists of a reground crank-
shaft and a matched set of pistons and connecting rods. The pistons will
already be installed on the connecting rods. Piston rings and the neces-
sary bearings willbe included in the kit. These kits are commonly available
for standard cylinder bores, as well as for engine blocks which have been
bored to a regular oversize.

Short block — A short block consists of an engine block with a crank-
shaft and piston/connecting rod assemblies already installed. All new
bearings are incorporated and all clearances will be correct. The existing
camshaft, valve train components, 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), rocker arm cover(s), camshaft and valve train
components, 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.

5 Engine removal — methods and precautions

If you've decided that the engine must be removed for overhaul or ma-
jor repair work, several preliminary steps should be taken.

Locating a place to work is extremely important. Adequate work space,
along with storage space for the vehicle, will be needed. If a shop or ga-
rage isn't available, atthe very least a flat, level, clean work surface made
of concrete or asphalt is required.

Cleaning the engine compartment and engine before beginning the re-
moval procedure will help keep tools clean and organized.

An engine hoist or A-frame will also be necessary. Make sure the
equipmentis rated in excess of the combined weight of the engine and ac-
cessories. Safety is of primary importance, considering the potential haz-
ards involved in lifting the engine out of the vehicle.

If the engine is being removed by a novice, a helper should be avail-
able. Advice and aid from someone more experienced would also be help-
ful. There are many instances when one person cannot simultaneously
perform all of the operations required when lifting the engine out of the ve-
hicle.

Plan the operation ahead of time. Arrange for or obtain all of the tools
and equipment you'll need prior to beginning the job. Some of the equip-
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mentnecessary to perform engine removal and installation safely and with
relative ease are (in addition to an engine hoist) a heavy duty floor jack,
complete sets of wrenches and sockets as described at the front of this
manual, wooden blocks and plenty of rags and cleaning solvent for mop-
ping up spilled oil, coolant and gasoline. If the hoist must be rented, make
sure you arrange for it in advance and perform all of the operations possi-
ble without it ahead of time. This will save you money and time.

Plan for the vehicle to be out of use for quite a while. A machine shop
will be required to perform some of the work the do-it-yourselfer can't ac-
complish without special equipment. They often have a busy schedule, so
it would be a good idea to consult them before removing the engine in or-
der 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.
Seriousinjury can result from careless actions. Plan ahead, take yourtime
and a job of this nature, although major, can be accomplished success-
fully.

6 Engine — removal and installation

Refer to illustration 6.5 and 6.26

Warning: The air conditioning system is under high pressure! Have a
dealer service department or service station discharge the system before
disconnecting any air conditioning system hoses or fittings.

Removal

1 Refer to Chapter 4 and relieve the fuel system pressure (EFI
equipped vehicles only), then disconnect the negative cable from the bat-
tery.

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.

4 Drain the cooling system (see Chapter 1).

5 Labelthe vacuum lines, emissions system hoses, wiring connectors,
ground straps and fuel lines, to ensure correct reinstallation, then detach
them. Pieces of masking tape with numbers or letters written on them work
well (see illustration). If there's any possibility of confusion, make a
sketch of the engine compartment and clearly label the lines, hoses and
wires.

6 Label and detach all coolant hoses from the engine.

7 Remove the cooling fan, shroud and radiator (see Chapter 3).

8 Remove the drivebelts (see Chapter 1).

9 Warning: Gasoline is extremely flammable, 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 nearthe vehicle. Also, don't
work in a garage if a natural gas appliance with a pilot light is present. Dis-

6.26 Support the transmission after engine removal by slipping
a pipe through the frame holes and threading two bolts into the
transmission (arrows)

connect the fuel lines running from the engine to the chassis (see Chap-
ter 4). Plug or cap all open fittings/lines.

10 Disconnectthe throttle linkage (and TV linkage/speed control cable, if
equipped) from the engine (see Chapter 4).

11 On power steering equipped vehicles, unbolt the power steering
pump (see Chapter 10). Leave the lines/hoses attached and make sure
the pump is kept in an upright position in the engine compartment (use
wire or rope to restrain it out of the way).

12 On air conditioned models, unbolt the compressor (see Chapter 3)
and set it aside. Do not disconnect the hoses.

13 Drain the engine oil (Chapter 1) and remove the filter.

14 Remove the starter motor (see Chapter 5).

15 Remove the alternator (see Chapter 5).

16 Unbolt the exhaust system from the engine (see Chapter 4).

17 |fyou're working on a vehicle with an automatic transmission, refer to
Chapter 7 and remove the torque converter-to-driveplate fasteners.

18 Support the transmission with a jack. Position a block of wood be-
tween them to prevent damage to the transmission. 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.

20 Rollthe hoistinto position and connect the sling to it. Take up the slack
inthe sling or chain, but don't lift the engine. Warning: DO NOT place any
part of your body under the engine when it's supported only by a hoist or
other lifting device.

21 Remove the transmission-to-engine block bolts.

22 Remove the engine mount-to-frame bolts.

23 Recheckto be sure nothing is still connecting the engine to the trans-
mission or vehicle. Disconnect anything still remaining.

24 Raise the engine slightly. Carefully work it forward to separate it from
the transmission. If you're working on a vehicle with an automatic trans-
mission, 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. Check carefully to make sure nothing is
hanging up.

25 Remove the flywheel/driveplate and mount the engine on an engine
stand.

26 Followingengine removal, place a pipe across the frame and support
the transmission with bolts (see illustration).

Installation

27 Check the engine and transmission mounts. If they're worn or dam-
aged, replace them.

28 If you're working on a manual transmission equipped vehicle, install
the clutch and pressure plate (see Chapter 7). Now is a good time to install
a new clutch.
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29 Carefully lower the engine into the engine compartment — make sure
the engine mounts line up.

30 If you're working on an automatic transmission equipped vehicle,
guide the torque converter into the crankshaft following the procedure out-
lined in Chapter 7.

31 Ifyou're working on a manual transmission equipped vehicle, apply a
dab of high-temperature grease to the input shaft and guide it into the
crankshatt pilot bearing until the bellhousing is flush with the engine block.
32 Install the transmission-to-engine bolts and tighten them securely.
Caution: DO NOT use the bolts to force the transmission and engine to-
gether!

33 Reinstall the remaining components in the reverse order of removal.
34 Add coolant, oil, power steering and transmission fluid as needed.
35 Runthe engine and check for leaks and proper operation of all acces-
sories, then install the hood and test drive the vehicle.

36 Have the air conditioning system recharged and leak tested.

7  Engine overhaul - disassembly sequence

1 It'smucheasiertodisassemble and work on the engine if it's mounted
on aportable 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 Ifastandisn'tavailable, 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 overhayl yourself. These in-
clude:

Alternator and brackets

Emissions control components

Distributor, spark plug wires and spark plugs

Thermostat and housing cover

Water pump

Turbocharger (some four-cylinder engines)

EFl components or carburetor

Intake/exhaust manifolds

Oil filter

Engine mounts

Clutch and flywheel/driveplate

Engine rear plate

Note: When removing the external components from the engine, pay
close attention to details that may be helpful or important during installa-
tion. Note the installed position of gaskets, seals, spacers, pins, brackets,
washers, bolts and other small items.

4  If you're obtaining a short block, which consists of the engine block,
crankshaft, pistons and connecting rods all assembled, then the cylinder
head(s), oil pan and oil pump will have to be removed as well. See Engine
rebuilding alternatives for additional information regarding the different
possibilities to be considered.

5 If you're planning a complete overhaul, the engine must be disas-
sembled and the internal components removed in the following order:

Four-cylinder engine
Clutch and flywheel or driveplate
Camshaft cover
Intake and exhaust manifolds
Timing belt/sprockets and covers
Cylinder head
Camshaft and related components
Auxiliary shaft
Oil pan
Cylinder front cover (front crankshaft oil seal housing)
Oil pump
Piston/connecting rod assemblies
Crankshaft and main bearings

Inline six-cylinder engine
Clutch and flywheel or driveplate
Intake and exhaust manifolds
Rocker arm cover
Rocker assembly and pushrods
Timing chain cover
Timing chain and sprockets
Lifters
Camshaft
Oil pan
QOil pump
Piston/connecting rod assemblies
Crankshaft and main bearings

2.8L V6 engine
Clutch and flywheel or driveplate
Rocker arm covers
Rocker assemblies and pushrods
Intake and exhaust manifolds
Cylinder heads
Oif pan
Oif pump
Engine front cover and front plate
Timing gears
Lifters
Camshaft
Pistons and connecting rods
Crankshaft and main bearings

3.8L V6 and all V8 engines
Clutch and flywheel or driveplate
Rocker arm covers
Intake and exhaust manifolds
Rocker arms and pushrods
Valve lifters
Cylinder heads
Timing chain cover
Timing chain and sprockets
Camshaft
Oil pan
Oil pump (V8 engine only)
Piston/connecting rod assemblies
Crankshaft and main bearings

6 Before beginning the disassembly and overhaul procedures, make
sure the following items are available. Also, refer to Engine overhaul —
reassembly sequence for a list of tools and materials needed for engine
reassembly.

Common hand tools

Small cardboard boxes or plastic bags for storing parts

Gasket scraper

Ridge reamer

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

8 Cylinder head - disassembly

Refer to illustrations 8.3, 8.4 and 8.5

Note: New and rebuilt cylinder heads are commonly available for most en-
gines at dealerships and auto parts stores. Due to the fact that some spe-
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8.3 Use a valve spring compressor to 8.4
compress the spring, then remove the
keepers from the valve stem

cialized tools are necessary for the disassembly and inspection proce-
dures, and replacement 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 disassemble, inspect and recondi-
tion the original(s).

1 Cylinder head disassembly involves removal of the intake and ex-
haust valves and related components. If they're still in place, remove the
rocker arm nuts, pivot balls and rocker arms from the cylinder head studs
(3.8L V6 and V8 engines only). 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 separate and re-
installed in the same valve guides they are removed from.

3 Compressthe 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, sleeve (if used), the spring and the
spring seat (if used).

4  Pullthe 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 whet-
stone (see illustration).

5 Repeatthe procedure forthe remaining valves. Rememberto keepall
the parts for each valve together so they can be reinstalled in the same
locations (see illustration).

6 Once the valves and related components have been removed and
stored in an organized manner, the head should be thoroughly cleaned
and inspected. If a complete engine overhaul is being done, finish the en-
ginedisassembly procedures before beginning the cylinder head cleaning
and inspection process.

9 Cylinder head — cleaning and inspection

Refer to illustrations 9.12a, 9.12b, 9.14, 9.15, 9.16, 9.17, 9.18 and 9.19
1 Thorough cleaning of the cylinder head(s) and related valve train
components, followed by a detailed inspection, will enable you to decide
how much valve service work must be done during the engine overhaul.
Note: Ifthe engine was severely overheated, the cylinder head is probably
warped (see Step 12).

Cleaning

2 Scrape all traces of old gasket material and sealing compound off the
head gasket, intake manifold and exhaust manifold sealing surfaces. Be
very careful not to gouge the cylinder head. Special gasket removal sol-
vents that soften gaskets and make removal much easier are available at
auto parts stores.

If the valve won't pull through the

guide, deburr the edge of the stem end
and the area around the top of the

keeper groove with a file or whetstone

b

8.5 A small plastic bag, with an
appropriate label, can be used to store
the valve train components so they can
be kept together and reinstalled in the
original location

3 Remove all built up scale from the coolant passages.

4  Run a stiff wire brush through the various holes to remove deposits
that may have formed in them.

5 Runanappropriate size tap into each of the threaded holes to remove
corrosion and thread sealant that may be present. If compressed air is
available, use it to clear the holes of debris produced by this operation.
Warning: Wear eye protection when using compressed air!

6 Cleanthe exhaust manifold stud threads (V8 engine). Clean the rock-
er arm pivot stud threads (if applicable) with a wire brush.

7 Clean the cylinder head with solvent and dry it thoroughly. Com-
pressed air will speed the drying process and ensure that all holes and re-
cessedareas are clean. Note: Decarbonizing chemicals are available and
may prove very useful when cleaning cylinder heads and valve train com-
ponents. They are very caustic and should be used with caution. Be sure
to follow the instructions on the container.

8 Clean the rocker arms, fulcrums and bolts (3.8L V6 and V8 engines
only) and pushrods with solvent and dry them thoroughly (don't mix them
up during the cleaning process). Note: Some very early V8 engines may
use nuts rather than bolts. Compressed air will speed the drying process
and can be used to clean out the oil passages.

9  Cleanallthe valve springs, spring seats, keepers and retainers (or ro-
tators) 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 motorized 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

11 Inspect the head very carefully for cracks, evidence of coolant leak-
age and other damage. If cracks are found, check with an automotive ma-
chine shop concerning repair. If repair isn't possible, a new cylinder head
should be obtained.

12 Usingastraightedge andfeeler gauge, check the head gasket mating
surface for warpage (see illustrations). If the warpage exceeds the limit
listed in this Chapter’s Specifications, it can be resurfaced at an automo-
tive machine shop. Note: /fthe V6 or V8 engine heads are resurfaced, the
intake manifold flanges will also require machining.

13 Examine the valve seats in each of the combustion chambers. If
they're pitted, cracked or burned, the head will require valve service that's
beyond the scope of the home mechanic.

14 Check the valve stem-to-guide clearance by measuring the lateral
movement of the valve stem with a dial indicator attached securely to the
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9.12a Check the cylinder head gasket
surface for warpage by trying to slip a
feeler gauge under the straightedge (see
this Chapter’s Specifications for the
maximum warpage allowed and
use a feeler gauge of that thickness)

@
&

NEW VALVE

WORN VALVE

9.15 Check for valve wear at the points shown here

1 Valvetip 4  Stem (most worn area)
2  Keeper groove 5 Valve face
3  Stem (least worn area) 6 Margin

head (seeillustration). The valve must be in the guide and approximately
1/16-inch off the seat. The total valve stem movement indicated by the
gauge needle must be divided by two to obtain the actual clearance. After
this is done, if there's still some doubt regarding the condition of the valve
guides they should be checked by an automotive machine shop (the cost
should be minimal).

Valves

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 conditions indicates the
need for valve service by an automotive machine shop.

16 Measure the marginwidth on each valve (seeillustration). Any valve
with a margin narrower than specified will have to be replaced with a new
one.

9.12b Check for both "twist” and

"bulge” warpage by positioning the
straightedge diagonally as well as
straight across the gasket surface

9.14 A dial indicator can be used to

determine the valve stem-to-guide

clearance (move the valve stem as
indicated by the arrows)

VALVE MARGIN WIDTH

L RE—

NO MARGIN

9.16 The margin width on each valve must be as specified
(if no margin exists, the valve cannot be reused)

9.17 Measure the free length of each valve spring with a dial
or vernier caliper

Valve components

17 Check each valve spring for wear (on the ends) and pits. Measure the
free length and compare it to the Specifications (see illustration). Any
springs that are shorter than specified have sagged and should not be re-
used. The tension of all springs should be checked with a special fixture
before deciding that they're suitable for use in a rebuilt engine (take the
springs to an automotive machine shop for this check).




2E - 16

Chapter 2 Part E General engine overhaul procedures

9.18 Check each valve spring for squareness

18 Stand each spring on a flat surface and check it for squareness (see
illustration). If any of the springs are distorted or sagged. replace all of
them with new parts.

19 Checkthe spring retainers (or rotators) and keepers for obvious wear
and cracks. Any questionable parts should be replaced with new ones, as
extensive damage will occurif they fail during engine operation. Make sure
the rotators operate smoothly with no binding or excessive play (see illus-
tration)

Rocker arm components

20 Checkthe rocker arm faces (the areas that contact the pushrod ends
and valve stems) for pits, wear, galling, score marks and rough spots,
Check the rocker arm pivot contact areas and fulcrums (3.8L V6 and V8
engines) or shafts (3.3L and 2.8L) as well. Look for cracks in each rocker
arm and bolt (or nut on some very early V8 engines).

21 Inspect the pushrod ends for scuffing and excessive wear. Roll each
pushrod on a flat surface, like a piece of plate glass, to determine if it's
bent.

22 Check the rocker arm studs in the cylinder heads (if applicable) for
damaged threads and secure installation.

23 Any damaged or excessively worn parts must be replaced with new
ones.

24 If the inspection process indicates that the valve components are in\
generally poor condition and worn beyond the limits specified, which is
usually the case in an engine that's being overhauled, reassemble the
valves in the cylinder head and refer to Section 10 for valve servicing rec-
ommendations.

Cam followers (four-cylinder engine)

25 Clean all the parts thoroughly. Make sure all oil passages are open.
26 Inspect the pad at the valve end of the follower and the camshaft end
pad for indications of scuffing or abnormal wear. If the pad is grooved, re-
place the follower. Do not attempt to true the surface by grinding.

10 Valves - servicing

1 Because of the complex nature of the job and the special tools and
equipment needed, servicing of the valves, the valve seats and the valve
guides, commonly known as a valve job, should be done by a professional.
2 The home mechanic can remove and disassemble the head, do the
initial cleaning and inspection, then reassemble and deliver it to a dealer
service department or an automotive machine shop for the actual service
work. Doing the inspection will enable you ‘o see what condition the head
and valvetrain components are in and will ensure that you know what work
and new parts are required when dealing with an automotive machine
shop.

3 Thedealer service department, or automotive machine shop, will re-
move the valves and springs, recondition or replace the valves and valve

9.19 The exhaust valve rotators can be checked by turning the
inner and outer sections in opposite directions — feel for smooth
movement and excessive play

seats, recondition the valve guides, check and replace the valve springs,
spring retainers or rotators and keepers (as necessary), replace the valve
seals with new ones, reassemble the valve components and make sure
theinstalled spring heightis correct. The cylinder head gasket surface will
also be resurfaced if it's warped.

4  Afterthevalve job has been performed by a professional. the head will
be in like-new condition. When the head is returned, be sure to clean it
again before installation on the engine to remove any metal particles and
abrasive grit that may still be present from the valve service or head resur-
facing operations. Use compressed air, if available, to blow out all the oil
holes and passages.

11 Cylinder head — reassembly

Refer to illustrations 71.4 and 11.9

1 Regardless of whether or not the head was sent to an automotive re-
pair shop for valve servicing, make sure it's clean before beginning reas-
sembly.

2 If the head was sent out for valve servicing, the valves and related
componeniswill already be in place. Beginthe reassembly procedure with
Step 9.

3 On all except four-cylinder engines, lubricate and install the valves,
then install new seals on each of the valve quides. Using a hammer and
deep socket, gently tap each seal into place until it's seated on the guide,
Don'ttwist or cock the seals during installation or they will not seat properly
on the valve stems.

4  Onfour-cylinder engines, install the valves, then install the valve stem
seals. Slipthe plastic installation cap (see illustration) over the end of the
valve stem to allow the seal to pass over the grooves in the valve stem.
After installation, remove the plastic cap and push the seal down until it's
fully seated.

5 Beginning at one end of the head, lubricate and install the first valve,
Apply moly-base grease or clean engine oil to the valve stem,

6 Dropthe spring seat or shim(s) over the valve guide and set the valve
spring, retainer (or rotator) and sleeve (if used) in place.

7  Compress the springs with a valve spring compressor and carefully
install the keepers in the upper groove, then slowly release the compres-
sor and make sure the keepers seat properly. Apply a small dab of grease
to each keeper to hold it in place if necessary.

8 Repeatthe procedure for the remaining valves. Be sure to return the
corhponents to their original locations — don't mix them up!

9 Check the installed valve spring height with a ruler graduated in
1/32-inchincrements or a dial caliper. If the head was sent out for service
work, the installed height should be correct (but don't automatically as-
sumethatitis). The measurementis taken from the top of each spring seat
or shim(s) to the bottom of the retainer (see illustration). If the height is
greaterthanthe figure listed in this Chapter's Specifications, shims can be
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PLASTIC INSTALLATION CAP
(OIL SURFACE OF CAP TO
FACILITATE SEAL INSTALLATION)

TOOL-TTIP8571-A
SHOULD CONTACT
SHOULDER

SEAL JACKET

VALVE GUIDE
STEP NO. 1

STEP NO. 2 STEPNO. 3

STEP NO. 1—- WITH VALVES IN HEAD PLACE PLASTIC INSTALLATION CAP
OVER END OF VALVE STEM.

STEP NO. 2- START VALVE STEM SEAL CAREFULLY OVER CAP, PUSH
SEAL DOWN UNTIL JACKET TOUCHES TOP OF GUIDE.

STEP NO. 3— REMOVE PLASTIC INSTALLATION CAP. USE INSTALLATION

TOOL-T738671-A OR SCREWDRIVERS TO BOTTOM
SEAL ON VALVE GUIDE.

11.4 The plastic installation cap must be used to cover
the valve stems on the four-cylinder engine when
installing the new valve seals

added under the springs to correct it. Caution: Don't, under any circum-
stances, shim the springs to the point where the installed height is less
than specified.

10 On 3.8L V6 and VB engines, apply moly-base grease to the rocker
arm faces and the fulcrums, then install the rocker arms and fulcrums on
the cylinder head studs.

12 Pistons/connecting rods — removal

Refer to illustrations 12,1, 12.3 and 12.6

Note: Prior to removing the piston/connecting rod assemblies, remove the
cylinder head(s), the oil pan and the oil pump (except 3.8L V6 models) by
referring to the appropriate Sections in Chapter 2.

1 Useyourfingernailto feel if aridge has formed atthe upper limit of ring
travel (about 1/4-inch down from the top of each cylinder). If carbon depos
its or cylinder wear have produced ridges, they must be completely re-
moved with a special tool (see illustration). Follow the manufacturer’s in-
structions provided with the tool. Failure to remove the ridges before
attempting to remove the piston/connecting rod assemblies may resultin

121
remove the ridge from the top of each
cylinder — do this before removing
the pistons!

A ridge reamer is required to

& - 2
12.3 Check the connecting rod side
clearance with a feeler gauge as shown

{

UNDERSIDE OF
SPRING RETAINER

) S

- SURFACE OF
* SPRING PAD
-/

N ——

11.9 Be sure to check the valve spring installed height
for each valve (the distance from the top of the
seat/shims to the underside of the retainer)

piston breakage. Note: Do not let the tool cut into the ring travel area more
than 1/32-inch.
2  Afterthe cylinder ridges have been removed, turn the engine upside-
down so the crankshaft is facing up.
3 Betorethe connecting rods are removed, check the endplay with feel-
r gauges. Slide them between the first connecting rod and the crankshatft
throw until the play is removed (see illustration). The endplay is equal to
the thickness of the feeler gauge(s). If the endplay exceeds the service
limit, new connecting rods will be required. If new rods (or a new crank-
shatt) are installed, the endplay may fall under the specified minimum (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 connecting 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
numberofindentationsoneachrodandcap (1,2, 3, etc., dependingonthe
engine type and cylinder they're associated with).
5 Loosen each of the connecting rod cap nuts 1/2-turn at a time until
they can be removed by hand. Remove the number one connecting rod
cap and bearing insert. Don't drop the bearing insert out of the cap.
6 Slipashort length of plastic or rubber hose over each connecting rod
cap bolt to protect the crankshaft journal and cylinder wall as the piston is
removed (see illustration).
7 Remove the bearing insert and push the connecting rod/piston as-
sembly out through the top of the engine. Use a wooden hammer handle to
push on the upper bearing surface in the connecting rod. If resistance is
felt, double-check to make sure that all of the ridge was removed from the
cylinder.

12.6 To prevent damage to the
crankshaft journals and cylinder walls,
slip sections of rubber or plastic hose

over the rod bolts before removing
the pistons
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13.1 Checking crankshaft endplay 13.3 Checking crankshaft endplay 13.4a Use a center punch or number
with a dial indicator with a feeler gauge stamping dies to mark the main bearing
caps to ensure installation in their
original locations on the block (make the
punch marks near one of the bolt heads)

13.4b The arrow on the main bearing 14.1 The core plugs should be 14.8 All bolt holes in the block —

cap indicates the front of the engine removed with a puller - if they're driven particularly the main bearing cap and
into the block, they may be impossible head bolt holes — should be cleaned and
to retrieve restored with a tap (be sure to remove

debris from the holes after this is done)
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14.10 A large socket on an extension 15.4a Measure the diameter of each 15.4b The ability to “feel” when the
can be used to drive the new core plugs cylinder just under the wear ridge (A), at telescoping gauge is at the correct point

into the bores the center (B) and at will be developed over time, so work

the bottom (C) slowly and repeat the check until you're

satisfied the bore measurement
is accurate
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8 Repeat the procedure for the remaining cylinders.

9 After removal, reassemble the connecting rod caps and bearing in-
serts in their respective connecting rods and install the cap nuts finger
tight. Leaving 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 17
for additional information).

13 Crankshaft — removal

Refer to illustrations 13.1, 13.3, 13.4a and 13.4b

Note: The crankshaft can be removed only after the engine has been re-
moved from the vehicle. It's assumed that the flywheel or driveplate, vibra-
tiondamper, timing chain or gears, oil pan, oil pump and piston/connecting
rod assemblies have already been removed. The cylinder front cover (oil
seal housing) on four-cylinder engines must also be removed.

1 Beforethe crankshaft is removed, check the endplay. Mount a dial in-
dicator with the stemin line with the crankshaft and just touching one of the
crank throws (see illustration).

2  Pushthe crankshaft all the way to the rear and zero the dial indicator.
Next, pry the crankshatt to the front as far as possible and check the read-
ing on the dial indicator. The distance that it moves is the endplay. If it's
greater than limit listed in this Chapter's Specifications, check the crank-
shaft thrust surfaces for wear. If no wear is evident, new main bearings
should correct the endplay.

3 Ifadialindicatorisn't available, feeler gauges can be used. Gently pry
or push the crankshatft all the way to the front of the engine. Slip feeler
gauges between the crankshaft and the front face of the thrust main bear-
ing to determine the clearance (see illustration).

4  Checkthe main bearing caps to see if they're marked to indicate their
locations. They should be numbered consecutively from the front of the
enginetotherear. Ifthey aren't, mark them with number stamping diesora
center-punch (seeillustration). Main bearing caps generally have a cast-
in arrow, which points to the front of the engine (see illustration). Loosen
the main bearing cap bolts 1/4-turn at a time each, until they can be re-
moved by hand. Note if any stud bolts are used and make sure they're re-
turned to their original locations when the crankshatt is reinstalled.

5 Gently tap the caps with a soft-face hammer, then separate them from
the engine block. If necessary, use the bolts as levers to remove the caps.
Try not to drop the bearing inserts if they come out with the caps.

6  Carefully lift the crankshaft out of the engine. It may be a good idea to
have an assistant available. since the crankshatt is quite heavy. With the
bearing inserts in place in the engine block and main bearing caps, return
the caps to their respective locations on the engine block and tighten the
bolts finger tight.

15.4c The gauge is then measured with a micrometer to
determine the bore size

14 Engine block - cleaning

Refer to illustrations 14.1, 14.8 and 14.10

Caution: The core plugs (also known as freeze plugs or soft plugs) may be
difficultorimpossible to retrieve if they 're driven into the block coolant pas-
sages. Note: Ifyou 're working on a four-cylinder engine, remove the auxil-
iary shaft before cleaning the block (see Chapter 2A).

1 Drillasmall hole in the center of each core plug and pull them out with
an auto body type dent puller (see illustration).

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 sur-
faces.

3 Remove the main bearing caps.and separate 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 re-
tapped. Use new plugs when the engine is reassembled.

5 Ifthe engineis extremely dirty it should be taken to an automotive ma-
chine shop to be steam cleaned or hot tanked.

6 Afterthe blockis returned, clean all oil holes and oil galleries one more
time. Brushes specifically designed for this purpose are available at most
auto parts stores. Flush the passages with warm water until the water runs
clear, dry the block thoroughly and wipe all machined 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 galleries. Warning:
Wear eye protection when using compressed air!

7 Ifthe blockisn'textremely dirty or sludged up, you cando anadequate
cleaning job with hot soapy water and a stiff brush. Take plenty of time and
do a thorough job. Regardless of the cleaning method used, be sure to
clean all oil holes and galleries very thoroughly, dry the block completely
and coat all machined surfaces with light oil.

8 The threaded holes in the block must be clean to ensure accurate
torque readings during reassembly. Run the proper size tap into each of
the holes to remove rust, corrosion, thread sealant or sludge and restore
damaged threads (see illustration). If possible, use compressed air to
clear the holes of debris produced by this operation. Now is a good time to
cleanthe threads on the head bolts and the main bearing cap bolts as well.
9 Reinstall the main bearing caps and tighten the bolts finger tight.
10 After coating the sealing surfaces of the new core plugs with Perma-
tex no. 2 sealant, install them in the engine block (see illustration). Make
sure they're driven in straight and seated properly or leakage could result.
Specialtools are available for this purpose, but alarge socket, with an out-
side diameter that will just slipinto the core plug, a 1/2-inch drive extension
and a hammer will work just as well.

11 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 tightened securely.

12 Ifthe engine isn't}oing to be reassembled right away, cover it with a
large plastic trash bag to keep it clean.

15 Engine block — inspection

Refer to illustrations 15.4a, 15.4b and 15.4c

1 Before the block is inspected, it should be cleaned as described in
Section 14.

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. |f 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 Specifi-
cations.
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i = ’R.f'_\_\;
16.3a A “bottle brush” hone Lill
produce better resulis if you've never
honed cylinders before

16.3b The cylinder hone should leave
a smooth, crosshatch pattern with the
lines intersecting at approximately a

17.4a The piston ring grooves can
be cleaned with a special tool, as
shown here, . ..

60-degree angle

...or asectionofa
broken ring

17.4b

6 Ifthe required precision measuring tools aren't available, the piston-
to-cylinder clearances can be obtained, though not quite as accurately,
using feeler gauge stock. Feeler gauge stock comes in 12-inch lengths
and various thicknesses and is generally available at auto parts stores.
7 Tocheckthe clearance, select a feeler gauge and slipitinto the cylin-
der 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 cylinder (with the feeler gauge in
place) with moderate pressure.

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 limits given in this Chapter's Specifications,
havethe engine block rebored and honed at an automotive machine shop.
If a rebore is done, oversize pistons and rings will be required.

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 main-
tained properly, then they don't have to be rebored. Honing is all that's nec-
essary (see Section 16).

17.10 Check the ring side clearance 17.11
with a feeler gauge at several points
around the groove

Measure the piston diameter at
a 90-degree angle to the piston pin and
in line with it

16 Cylinder honing

Refer to illustrations 16.3a and 16.3b

1 Priorto engine reassembly, the cylinder bores must be honed so the
new piston rings will seat correctly and provide the best possible combus-
tion 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 rea-
sonable fee.

2 Before honing the cylinders, install the main bearing caps and tighten
the bolts to the torque listed in this Chapter's Specifications.

3 Twotypesofcylinder hones are commonly available —the flex hone or
“bottle brush” type and the more traditional surtacing hone with spring-
loaded stones. Both will do the job. but for the less experienced mechanic
the “bottle brush” hone will probably be easier to use. You'l also need
some kerosene or honing oil, rags and an electric drill motor. Proceed as
follows:

a) Mount the hone in the drill motor, compress the stones and slip it
into the first cylinder (see illustration). Be sure to wear safety
goggles or a face shield!

b) Lubricate the cylinder with plenty of honing oil, turn on the drill and
move the hone up-and-down in the cylinder at a pace that will pro-
duce a fine crosshatch pattern on the cylinder walls. Ideally, the
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crosshatch lines shouldintersect at approximately a 60-degree angle
(see illustration). Be sure to use plenty of lubricant and don't take
off any more material than is absolutely necessary to produce the
desired finish. Note: Piston ring manufacturers may specify a
smaller crosshatch angle than the traditional 60-degrees — read
and follow any instructions included with the new rings.

c) Don't withdraw the hone from the cylinder while it's running. In-
stead, shut off the drill and continue moving the hone up-and-down
inthe cylinder until it comes to a complete stop, then compress 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 re-
maining cylinders.

4  Afterthe honing jobis complete, chamfer the top edges of the cylinder
bores with a small file so the rings won't catch when the pistons are in-
stalied. Be very careful notto 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 dur-
ing 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
galleries and flush them with running water.

6 Afterrinsing, dry the block and apply a coat of light rust preventive oil
to all machined surfaces. Wrap the block in a plastic trash bag tokeep it
clean and set it aside until reassembly.

17 Pistons/connecting rods — inspection -

Refer to illustrations 17.4a, 17.4b, 17.10and 17.11

1 Beforetheinspection process can be carried out, the piston/connect-
ing 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  Scrapealltraces of carbon from the top of the piston. A handheld wire
brush or a piece of fine emery cloth can be used once the majority of the
deposits have been scraped away. Do not, under any circumstances, use
awire 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
fromthe ring grooves. If atoolisn't available, a piece broken off the ald 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 assem-
blies with solvent and dry them with compressed air (if available). Make
sure the oil return holes in the back sides of the ring grooves are clear.
6 Ifthe 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 sur-
faces and slight looseness of the top ring in its groove. New piston rings,
however. should always be used when an engine is rebuilt.

7 Carefully inspect each piston for cracks around the skirt, at the pin
bosses and at the ring lands.

8  Look for scoring and scuffing on the thrust faces of the skirt, holes in
the piston crown and burned areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been suffering from overheating
and/or abnormal combustion, which caused excessively high operating
temperatures. The cooling and lubrication systems should be checked
thoroughly. A hole in the piston crown is an indication that abnormal com-
bustion (preignition) was occurring. Burned areas atthe edge of the piston
crown are usually evidence of spark knock (detonation). If any of the
above problems exist, the causes must be corrected or the damage will

occur again. The causes may include intake air leaks, incorrect fuel/air
mixture, incorrect ignition timing and EGR system 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 corrected or the problem may persist in the rebuilt engine.
10 Measure the piston ring side clearance by laying a new piston ring in
eachring groove and slipping afeelergauge 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
clearance is greater than the figure listed in this Chapter’s Specifications,
new pistons will have to be used.

11 Check the piston-to-bore clearance by measuring the bore (see Sec-
tion 15) and the piston diameter. Make sure the pistons and bores are cor-
rectly matched. Measure the piston across the skirt, at a 90-degree angle
to and in line with the piston pin (see illustration). Subtract the piston di-
ameter from the bore diameter to obtain the clearance. If it's greater than
specified, the block will have to be rebored and new pistons and rings in-
stalled.

12 Checkthe piston-to-rod clearance by twisting the piston and rodin op-
posite directions. Any noticeable play indicates excessive wear, which
mustbe 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 rea-
son, they should be taken to an automotive machine shop. While they are
there have the connecting rods checked for bend and twist, since automo-
tive machine shops have special equipment for this purpose. Note: Un-
less new pistons and/or connecting rods must be installed. do not
disassemble the pistons and connecting rods.

14 Check the connecting rods for cracks and other damage. Temporarily
remove the rod caps, lift out the old bearing inserts, wipe the rod and cap
bearing surfaces clean and inspect them for nicks, gouges and scratches.
After checking the rods, replace the old bearings, slip the caps into place
and tighten the nuts finger tight. Note: If the engine is being rebuilt be-
cause of a connecting rod knock, be sure to install new rods.

18 Crankshaft - inspection

Refer to illustrations 18.1, 18.3, 18.6 and 18.8

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 (seeillustration)
and flush them with solvent.

2  Checkthe main and connecting rod bearing journals for uneven wear,
scoring, pits and cracks.

18.1 Use a wire or stiff plastic bristle brush to clean the oil
passages in the crankshaft
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18.3 Rubbing a penny lengthwise on
each journal will reveal its condition - if
copper rubs off and is embedded in
the crankshaft, the journais should

be reground —

i CAATERS OF POCKETS BRIGHT [POLISHED!
ECTION:

FATIGUE FAILURE IMPROPER SEATING

SCRATCHES OVEALAY

WIPED OUT

DIAT IMBEDDED
INTO BEARING MATERIAL

SCRATCHED BY DIRT LACK OF OIL

LU

OVERLAY GONE RADIUS RIDE
FROM ENTIRE SUAFACE

EXCESSIVE WEAR TAPERED JOURNAL

19.1 Typical bearing failures

3 Rubapennyacross each journal several times (see illustration). If a
journal picks up copper from the penny, it's too rough and must be re-
ground.

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 magnafluxed to reveal hidden cracks —an automotive machine
shop will handle the procedure.

6 Using a micrometer, measure the diameter of the main and connect-
ing rod journals and compare the results to this Chapter's Specifications
(see illustration). By measuring the diameter at a number of points
around each journal's circumference, you'll be able to determine whether
ornotthe journalis out-of-round. Take the measurement ateach end of the
journal, near the crank throws, to determine if the journal is tapered,

7 Ifthecrankshaft journals are damaged, tapered, out-of-round orworn
beyond the limits given in the Specifications, have the crankshaft re-
ground by an automotive machine shop. Be sure to use the correct size
bearing inserts if the crankshaft is reconditioned.

8 Checkthe oil seal journals at each end of the crankshaft for wear and
damage. If the seal has worn a groove in the journal, or if it's nicked or
scratched (see illustration), the new seal may leak when the engine is

18.6 Measure the diameter of each 18.8 If the seals have worn grooves
crankshaft journal at several points to
detect taper and out-of-round conditions

in the crankshaft jeurnals, or if the seal
contact surfaces are nicked or
scratched, the new
seals will leak

reassembled. In some cases, an automotive machine shop may be able to
repairthe journal by pressing on athin sleeve. If repairisn’tfeasible, a new
or different crankshaft should be installed.

9 Reter to Section 19 and examine the main and rod bearing inserts.

19 Main and connecting rod bearings — inspection

Refer to illustration 13.1

1 Even though the main and connecting rod bearings should be re-
placed with new ones during the engine overhaul, the old bearings should
be retained for close examination, 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. Re-
gardless of the cause of bearing tailure, 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
outon a clean surtace in the same general position as their location in the
engine. This willenable you to match any bearing problems with the corre-
sponding crankshaft journal,

4 Dirtand other foreign particles get into the engine in a variety of ways.
Itmay be leftinthe engine during assembly, oritmay 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. Abrasives are sometimes left in engine components atter recon-
ditioning, especially when parts are notthoroughly cleaned using the prop-
er 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 spotlessly clean during
engine assembly. Frequent and regular engine oil and filter changes are
also recommended.

5 Lackoflubrication (orlubrication breakdown) has a number of interre-
lated causes. Excessive heat (which thins the oil), overloading (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 lubrication breakdown. Blocked oil passages, which usually
are the result of misaligned oil holes in a bearing shell, will also oil starve a
bearing and destroy it. When lack of lubrication is the cause of bearing fail-
ure, the bearing material is wiped or extruded from the steel backing of the
bearing. Temperatures may increase to the point where the steel backing
turns blue from overheating.

6 Driving habits can have a definite effect on bearing life. Full throttle,
low speed operation (lugging the engine) puts very high loads on bearings,
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which tends to squeeze out the oil film. These loads cause the bearings to
flex, which produces fine cracks in the bearing face (fatigue failure). Even-
tually the bearing material will loosen in pieces and tear away from the
steel backing. Short trip driving leads to corrosion of bearings because in-
sufficient engine heat is produced to drive off the condensed water and
corrosive gases. These products collectin the engine oil, forming acid and
sludge. As the oil is carried to the engine bearings, the acid attacks and
corrodes the bearing material.

7 Incorrect bearing installation during engine assembly will lead to
bearing failure as well. Tight fitting bearings leave insufficient bearing oil
clearance and will result in oil starvation. Dirt or foreign particles trapped
behind a bearing insert result in high spots on the bearing which lead to
failure.

20 Engine overhaul - reassembly sequence

1 Beforebeginning engine reassembly, make sure you have allthe nec-
essary new parts, gaskets and seals as well as the following items on
hand:

Common hand tools

A 1/2-inch drive torque wrench

Piston ring installation toof

Piston ring compressor

Vibration damper instaliation 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 Inordertosavetime and avoid problems, engine reassembly mustbe
done in the following general order:

Four-cylinder engine
Piston rings
Crankshaft and main bearings
Piston/connecting rod assemblies
Oil pump
Cylinder front cover (front crankshaft oil seal housing)
Oil pan
Auxiliary shaft
Camshaft and related components
Cylinder head
Timing belt/sprockets and covers
Intake and exhaust manifolds
Camshaft cover
Clutch and flywheel or driveplate
Inline six-cylinder engine
New camshaft bearings (must be done by an automotive
machine shop)
Piston rings
Crankshaft and main bearings
Piston/connecting rod assemblies
Oil pump
Oil pan
Camshaft
Lifters
Timing chain and sprockets
Timing chain cover
Rocker assembly and pushrods
Rocker arm cover
Intake and exhaust manifolds
Clutch and flywheel or driveplate

2.8L V6 engine

New camshaft bearings (must be done by an automotive
machine shop)

Piston rings

Crankshaft and main bearings
Pistons and connecting rods
Camshaft

Lifters

Timing gears

Engine front plate and front cover
Oil pump

Oil pan

Cylinder heads

Intake and exhaust manifolds
Rocker assemblies and pushrods
Rocker arm covers

Clutch and flywheel or driveplate

3.8L V6 and all V8 engines

New camshaft bearings (must be done by an automotive
machine shop)

Piston rings
Crankshaft and main bearings
Piston/connecting rod assemblies
Oil pump (V8 engine only)
Oil pan
Camshatft
Timing chain and sprockets
Timing chain cover
Cylinder heads
Valve lifters
Rocker arms and pushrods
Intake and exhaust manifolds
Rocker arm covers
Clutch and flywheel or driveplate

21 Piston rings — installation

Refer to illustrations 21.3, 21.4, 21.5, 21.9a, 21.9band 21.12

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 17).

2 Lay out the piston/connecting rod assemblies and the new ring sets
so the ring sets will be matched with the same piston and cylinder during
the end gap measurement and engine assembly.

3 Insertthe top (number one) ring into the first cylinder and square it up
with the cylinder walls by pushing it in with the top of the piston (see illus-
tration). The ring should be near the bottom of the cylinder. at the lower
limit of ring travel.

21.3 When checking piston ring end gap, the ring must be
square in the cylinder bore (this is done by pushing the ring down
with the top of a piston as shown)
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21.4 With the ring square in the 21.5
cylinder, measure the end gap with a
feeler gauge

If the end gap is too small,
clamp a file in a vise and file the ring
ends (from the outside in only) to

21.9a Installing the spacer/expander
in the oil control ring groove

enlarge the gap slightly

21.9b DO NOT use a piston ring installation tool when
installing the oil ring side rails

4 Tomeasure the end gap, slip feeler gauges between the ends of the
ring until a gauge equal to the gap width is found (see illustration). The
feeler gauge should slide between the ring ends with a slight amount of
drag. Compare the measurement to this Chapter's Specifications. If the
gap is larger or smaller than specified, double-check to make sure you
have the correct rings before proceeding.

5 Ifthegapistoosmall, it mustbe enlarged orthe ring ends may come in
contact with each other during engine operation, which can cause serious
damage to the engine. The end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the file in a vise equipped with
softjaws, slip the ring over the file with the ends contacting the file face and
slowly move the ring to remove material from the ends. When performing
this operation, file only from the outside in (see illustration).

6 Excess end gap isn't critical unless it's greater than 0.040-inch.
Again, double-check to make sure you have the correct rings for your en-
gine.

7 Repeatthe procedure for each ring that will be installed in the first cyl-
inder and for each ring in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

8 Once the ring end gaps have been checked/corrected, the rings can
be installed on the pistons.

9 The oil control ring (lowest one on the piston) is usually installed first.
It's composed of three separate components. Slip the spacer/expander
into the groove (see illustration). If an anti-rotation tang is used, make

21.12 Installing the compression rings with a ring expander —
the mark (arrow) must face up

sure it's inserted into the drilled hole in the ring groove. Next, install the
lower side rail. Don't use a piston ring installation tool on the oil ring side
rails, as they may be damaged. Instead, place one end of the side rail into
the groove between the spacer/expander and the ring land, hold it firmly in
place and slide a finger around the piston while pushing the rail into the
groove (seeillustration). Next, install the upper side railinthe same man-
ner.

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. Note: Always
follow the instructions printed on the ring package or box — different man-
ufacturers 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 the top of the piston, then slip the ring into the middle groove
on the piston (see illustration). Don't expand the ring any more than nec-
essary to slide it over the piston.

13 Install the number one (top) ring in the same manner. Make sure the
mark is facing up. Be caretul not to confuse the number one and number
two rings.

14 Repeat the procedure for the remaining pistons and rings.
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22.5 Upper main bearing in position 2211
(flanged thrust bearing shown) — the oil
hole in the bearing must align with the

oil hole(s) in the block

22.12b Bearing cap numbers indicate cap position (counting
from the front of the engine) — the arrow points to the
front of the engine

22 Crankshaft — installation and main bearing
oil clearance check

Refer to illustrations 22.5, 22.11 22.12a, 22.12band 22.15

1 Crankshaft installation is the first step in engine reassembly. It's as-
sumed at this point that the engine block and crankshaft have been
cleaned, inspected and repaired or reconditioned.

2 Position the engine with the bottom facing up.

3 Removethe main bearing cap bolts and lift outthe caps. Lay them out
in the proper order to ensure correct installation,

4 If theyre still in place, remove the original bearing inserts from the
block and the main bearing caps. Wipe the bearing surfaces of the block
and caps with a clean, lint-free cloth. They must be kept spotlessly clean.

Main bearing oil clearance check

5 Clean the back sides of the new main bearing inserts and lay one in
each main bearing saddle in the block. If one of the bearing inserts from
each set has a large groove in it, make sure the grooved insert is installed
inthe block. Lay the other bearing from each setinthe correspondingmain
bearing cap. Make sure the tab on the bearing insert fits into the recess in
the block or cap

Caution: The oil holes in the block must line up with the oil holes in the
bearing insert (see illustration). Do not hammer the bearing into place
anddon tnick or gouge the bearing faces. No lubrication should be used at
this time.

6 Theflangedthrustbearing (seeillustration 22.5) mustbe installed in
the third cap and saddle (all except 3.3 six-cylinder engine) or fifth cap
and saddle (3.3L six-cylinder engine}.

Lay the Plastigage strips
(arrow) on the main bearing journals,
parallel to the crankshaft centerline

Installing the center main
bearing cap

22.15 Compare the width of the crushed Plastigage to the
scale on the envelope to determine the main bearing oil clearance
(always take the measurement at the widest point of the
Plastigage); be sure to use the correct scale — standard
and metric ones are included

7 Clean the faces of the bearings in the block and the crankshaft main
bearing journals with a clean, lint-free cloth.

8 Checkorcleanthe oil holes in the crankshaft, as any dirt here can go
only one way — straight through the new bearings.

9  Once you're certain the crankshaft is clean, carefully lay it in position
in the main bearings.

10 Before the crankshaft can be permanently installed, the main bearing
oil clearance must be checked.

11 Cut 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 Cleanthe faces of the bearings in the caps and install the caps in their
respective positions (don't mix them up) with the arrows pointing toward
the front of the engine (see illustrations). Don't disturb the Plastigage.
13 Starting with the center main and working out toward the ends, tighten
the main bearing cap bolts, in three steps, to the torque listed in this Chap-
ter's Specifications. Don't rotate the cranksharft at any time during this op-
eration.

14 Remove the bolts and carefully lift off the main bearing caps. Keep
them in order. Don't disturb the Plastigage or rotate the crankshaft. It any
of the main bearing caps are difficult to remove, tap them gently from side-
to-side with a soft-face hammer to loosen them.

15 Compare the width of the crushed Plastigage 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.
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A

LUBRICATE SEAL AND SEAL FRONT OF ENGINE
MATING SURFACE WITH OIL, /

CYLINDER BLOCK

SEAL INSTALLER

L q M
SEAL (INSTALL

WITH SPRING SIDE
TOWARD ENGINE)

NOTE: REAR FACE OF SEAL MUST BE WITHIN
0.127mm (0.005-INCH) OF THE REAR FACE OF THE BLOCK

23.3a Rear seal installation should be done with the
special Ford tool to ensure that the seal isn't damaged

23.3b On 2.8L V6 engines, drive the rear bearing wedge
seals into place as shown

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

SEAL HALVES TO PROTRUDE BEYOND
PARTING FACES THIS DISTANCE TO FRONT
ALLOW FOR CAP TO BLOCK ALIGNMENT | OF ENGINE

VIEW LOOKING AT PARTING
FACE OF SPLIT, LIP.-TYPE
CRANKSHAFT SEAL

HEAR FACE OF REAR
MAIN BEARING CAP
AND CYLINDER BLOCK

23.5a Rear oil seal installation — early V8 engines — apply
sealant to the areas of the seal indicated by the hatch marks

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
thatdifferentinserts are needed, make sure that no dirt or oil was between
the bearing inserts and the caps or block when the clearance was mea-
sured. If the Plastigage was wider at one end than the other, the journal
may be tapered (refer to Section 18).

17 Carefully scrape all traces of the Plastigage material off the main
bearing journals and/or the bearing faces. Use your fingernail or the edge
of a credit card — don't nick or scratch the bearing faces.

Final crankshaft installation

18 Carefully lift the crankshaft out of the engine.

19 Cleanthebearingfacesinthe block, then apply a thin, uniform layer of
moly-base grease or engine assembly lube to each of the bearing sur-
faces. Be sure to coat the thrust faces as well as the journal face of the
thrust bearing. On engines equipped with split-type (two-piece) rear main
oil seals, install the seal together with the rear main bearing cap (see Sec-
tion 23).

AREAR BEARING
CAP

REAR OIL
SEAL

APPLY SEALER AS SHOWN
SEE NOTE BELOW

LOCATING TAB
[REMOVE ON 3.BL
V-6 ENGINE}

FRONT OF ENGINE

UPPER AND LOWER
SEAL ENDS TO BE
FLUSH IN BLOCK
AND CAP

JOURNAL WITH
LUBRIPLATE

SEALEA NOTE CLEAN THE AREA WHERE SEALER

IS TO BE APPLIED BEFORE INSTALLING THE SEALS.

USE FORD SPOT REMOVER B7A-18521-A OR EQUIVALENT
AFTER THE SEALS ARE IN PLACE, APPLY A 1/16 INCH
BEAD OF DBAZ-19562-4 OR -B SEALER AS SHOWN
SEALER MUST NOT CONTACT SEALS

23.5b Rear oil seal installation — early four-cylinder and
3.8L V6 engines

20 Make sure the crankshaft journals are clean. then lay the crankshaft
back in place in the block.

21 Clean the faces of the bearings in the caps. then apply lubricant to
them.

22 Install the caps in their respective positions with the arrows pointing
toward the front of the engine.

23 |Install the bolts.
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FROM FORWARD FACE
OF SLINGER GROOVE

TO REAR FACE OF
BLOCK

REAR FACE
OF BLOCK - ’

APPLY 1/16" DIA. BEAD OF
C3AZ-19562-A (OR -8) SEALER.IN
SHADED AREA OF CYLINDER BLOCK
PRIOR TO ASSEMBLY OF BEARING
CAP — (BOTH SIDES)

DO NOT PERMIT SEALER

TO GET ON I.D. OF SPLIT LIP

SEAL

SEALER APPLICATION SKETCH
SPLIT LIP TYPE SEAL SHOWN
BASIC APPLICATION AREAS FOR
OTHER SEAL INSTALLATIONS
ARE THE SAME.

APPLY 1/16" DIA. BEAD OF C3AZ-19562-A (OR -B)
SEALER AS INDICATEC ON BEARING

CAP — [BOTH SIDES) LEAVE 1/8" GAP

FOR SEALER
EXPANSION

23.7a Rear oil seal and bearing cap sealant application — early V8 engines

APPLY SEALER TO THESE SURFACES

23.7b Rear oil seal and bearing cap sealant
application — 2.8L V6 engines

24 Tighten all except the thrust bearing cap bolts to the specified torque
{work from the center out and approach the final torque in three steps).

25 Tighten the thrust bearing cap bolts to 10-to-12 fi-Ibs.

26 Tap the ends of the crankshaft forward and backward with a lead or
brass hammer to line up the main bearing and crankshatft thrust surfaces.
27 Retighten all main bearing cap bolts to the specified torque, starting
with the center main and working out toward the ends.

28 On manual transmission equipped models, install a new pilot bearing
in the end of the crankshaft (see Chapter 8).

29 Rotate the crankshaft a number of times by hand to check for any ob-
vious binding.

30 Thefinal stepisto check the crankshaft endplay with a feeler gauge or
adialindicator as described in Section 13. The endplay should be correctif
the crankshaft thrust faces aren't worn or damaged and new bearings
have been installed.

31 If you are working on an engine with a one-piece rear main oil seal,
refer to Section 23 and install the new seal.

23 Rear main oil seal installation

Block/main bearing cap counterbore

Refer to illustrations 23.3a and 23.3b

1 Clean the bore in the block/cap and the seal contact surface on the
crankshaft. Check the crankshaft surface for scratches and nicks that
could damage the new seal lip and cause oil leaks. If the crankshaft is
damaged. the only alternative is a new or different crankshaft.

2 Apply a light coat of engine oil or multi-purpose grease to the outer
edge of the new seal. Lubricate the seal lip with moly-base grease or en-
gine assembly lube.

3 Press the new seal into place with the special tool (if available) (see
illustration). The seal lip must face toward the front of the engine. If the
special tool isn't available, carefully work the seal lip over the end of the
crankshaft and tap the seal in with a hammer and punch until it's seated in
the bore. On 2.8L V6 engines, drive in new wedge seals alongside the rear
main bearing cap (see illustration).

Split-type (two-piece) seal

Refer to illustrations 23.5a, 23.5b, 23.7a and 23.7b

4 Inspectthe rear main bearing cap and engine block mating surfaces,
as well as the seal grooves, for nicks, burrs and scratches. Remove any
defects with a fine file or deburring tool.

5 Install one seal section in the block with the lip facing the front of the
engine (see illustration). On V8 engines, leave one end protruding from
the block approximately 1/4 to 3/8-inch and make sure it's completely
seated. On 2.3L and 3.8L engines, position both ends of the seal flush with
the block, and the locating tabs to the rear (see illustration). On 3.8L en-
gines, remove the locating tabs.

6 Repeatthe proceduretoinstallthe remaining seal half inthe rearmain
bearing cap. On V8 engines, leave the opposite end of the seal protruding
from the cap the same distance the block seal is protruding from the block.
On 2.3L and 3.8L engines, position both ends flush with the bearing cap.
7 During final installation of the crankshaft (after the main bearing oil
clearances have been checked with Plastigage as described in Section
22), apply athin, even coat of anaerobic-type gasket sealant to the shaded
areas of the cap and/or block (seeillustrations). Don't getany sealanton
the bearing face, crankshaft journal, seal ends or seal lips. Also,lubricate
the seal lips with moly-base grease or engine assembly lube.
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SEGMENT GAPS TO BE APPROXIMATELY
BO® AWAY FROM EXPANDER GAP AND
NOT IN AREA OF SKIRT

PISTON NOTCH TO FRONT
OF ENGINE AT INSTALLATION

£ expanDER

INSTALL PISTON INTO BLOCK £
WITH RING GAPS AS FOLLOWS SEGMENT
EXPANDER — TO FRONT OF PISTON

SEGMENT — TO REAR OF PISTON

24.5a Ring gap position - four-cylinder engine

24 Pistons/connecting rods — installation and rod bearing oil
clearance check

Refer to illustrations 24.5a, 24.5b, 24.9, 24.11, 24,13 and 24.17

1 Before installing the piston/connecting rod assemblies, the cylinder
walls must be perfectly clean, the top edge of each cylinder must be cham-
fered, and the crankshaft must be in place.

2 Removethe cap fromthe 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 Cleantheback side of the new upper bearing insert, thenlay itin place
inthe connecting rod. Make sure the tab on the bearing fits into the recess

OIL RING SPACER

OlL RING A OIL RING
SEGMENT SEGMENT

a Pin Bore
o) Piston ©
COMPRESSION RING * COMPRESSION RING

Front of Engine

24.5b Ring gap position — six-cylinder and V8 engines

in the rod. Don't hammer the bearing insert into place and be very caretul
not to nick or gouge the bearing face. Don't lubricate the bearing at this
time,

4 Clean the back side of the other bearing insert and install it in the rod
cap. Again, make sure the tab on the bearing fits into the recess in the cap,
and don't apply any lubricant. It's critically important that the mating sur-
faces of the bearing and connecting rod are perfectly clean and oil free
when they're assembled.

5 Positionthe piston ring gaps at intervals around the piston (see illus-
trations).

6  Slip a section of plastic or rubber hose over each connecting rod cap
bolt.

7 Lubricate the piston and rings with clean engine oil and attach a piston
ring compressor 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  Withthe arrow or notches on top of the piston (seeillustration) facing
the front of the engine, gently insert the piston/connecting rod assembly
into the number one cylinder bore and rest the bottom edge of the ring
compressor on the engine block.

24.9 The notch or arrow in the top of each piston must face the
FRONT of the engine as the pistons are installed

24.11 Drive the piston gently into the cylinder bore with the
end of a wooden or plastic hammer handle
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2413 Lay the Plastigage strips on each rod bearing journal,
parallel to the crankshaft centerline

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 connecting rod into
place on the crankshaft journal. The piston rings may try to pop out of the
ring compressor just before entering the cylinder bore, so keep some
downward pressure on the ring compressor. Work slowly, and if any resis-
tance is felt as the piston enters the cylinder, stop immediately. Find out
what's hanging up and fix it before proceeding. Do not, for any reason,
force the piston into the cylinder — you might break a ring and/or the piston.
12 Oncethe piston/connecting rod assembly is installed, the connecting
rod bearing oil clearance must be checked before the rod cap is perma-
nently bolted in place.

13 Cutapiece of the appropriate size Plastigage slightly shorter than the
width of the connecting rod bearing and lay it in place on the number one
connecting rod journal, paralle! with the journal axis (see illustration).
14 Clean the connecting rod cap bearing face, remove the protective
hoses from the connecting rod bolts and install the rod cap. Make sure the
mating mark on the cap is on the same side as the mark on the connecting
rod.

15 Install the nuts and tighten them to the torque listed in this Chapter's
Specifications, working up toitinthree steps. Note: Use a thin-wall socket
to avoid erroneous torque readings that can result if the socket is wedged
between the rod cap and nut. If the socket tends to wedge itself between
the nutandthe cap, lift up on it slightly until it no longer contacts the cap. Do
not rotate the crankshaft at any time during this operation.

16 Removethe nuts and detach the rod cap. being very careful not to dis-
turb the Plastigage.

17 Compare the width of the crushed Plastigage 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 differentinserts are needed. make sure that no dirt or oil was between
the bearing inserts and the connecting rod or cap when the clearance was
measured. Also, recheck the journal diameter, If the Plastigage was wider
atone end than the other, the journal may be tapered (refer to Section 18).

Final connecting rod installation

19 Carefully scrape all traces of the Plastigage material off the rod jour-
nal and/or bearing face. Be very careful not to scratch the bearing — use
your fingernail or the edge of a credit card.

20 Make sure the bearing faces are perfectly clean, then apply a uniform
layer of clean moly-base grease or engine assembly lube to both of them,

o' OL #00° HO4 (3M18) i-8dH 350
*:?:;I“HI?OD OL 200 HO4 (Q3d) 1-"dH 38N i

10

24.17 Measuring the width of the crushed Plastigage to
determine the rod bearing oil clearance (be sure to use the
correct scale — standard and metric ones are included)

You'll have to push the piston into the cylinder to expose the face of the
bearing insert in the connecting rod — be sure to slip the protective hoses
over the rod bolts first.

21 Slide the connecting rod back into place on the journal, remove the
protective hoses from the rod cap bolts, install the rod cap and tighten the
nuts to the specified torque. 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 foreach cylin-
der.
c) The notchesormark onthe piston must face the front of the engine.
d) Lubricate the cylinder walls with clean oil.
e) Lubricate the bearing faces when installing the rod caps after the
oil clearance has been checked.

24 After all the piston/connecting rod assemblies have been properly in-
stalled, rotate the crankshaft a number of times by hand to check for any
obvious binding.
25 Asafinal step, the connecting rod endplay must be checked. Referto
Section 12 for this procedure.
26 Compare the measured endplay to the Specifications to make sure
it's correct. If itwas correct before disassembly and the original crankshaft
androds were reinstalled, it should still be right. If new rods or a new crank-
shaft were installed, the endplay may be inadequate. If so, the rods will
haveto be removed andtaken to an automotive machine shop for resizing

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 system dis-
abled (see Section 3), crank the engine until oil pressure registers on the
gauge or the light goes out.

3 Installthe spark plugs, hook up the plug wires and restore the ignition
system functions (see Section 3).

4  Start the engine. It may take a few moments for the fuel system to
build up pressure, butthe engine should start without a great deal of effort,
Note: If backfiring occurs through the carburetor or throttle body, recheck
the valve timing and ignition timing.
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5  Afterthe engine starts, it should be allowed to warm up to normal op-
erating temperature. While the engine is warming up, make a thorough
check for fuel, oil and coolant leaks.

6  Shut the engine off and recheck the engine oil and coolant levels.
7 Drive the vehicle to an area with minimum traffic, accelerate at full
throttle from 30 to 50 mph, then allow the vehicle to slow to 30 mph with the
throttle closed. Repeat the procedure 10 or 12 times. This will load the pis-
ton rings and cause them to seat properly against the cylinder walls.
Check again for oil and coolant leaks.

8 Drive the vehicle gently for the first 500 miles (no sustained high
speeds) and keep a constant check on the oil level. Itis not unusual for an
engine to use oil during the break-in period.

9 At approximately 500 to 600 miles, change the oil and filter.

10 For the next few hundred miles, drive the vehicle normally. Do not
pamper it or abuse it.

11 After 2000 miles, change the oil and filter again and consider the en-
gine broken in.
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Specifications

Thermostat opening temperature
3.3L six-cylinder engine

SEASI00PEN i s mobia sspmes w i TR 193 to 200-degrees F

Fullyopen . ... . o 212-degrees F

2.8L V6 engine
Starts to open o i . 192 to 198-degrees F
Fully open . : ; i e n dois See 226-degrees F

3.8L V6 engine
Starts to open . . R RRSEG e bR G 183 to 200-degrees F
Fullyopen ... ... ... .. . e o 221-degrees F

4.2L V8 engine
Starts toopen . : L . . 188 to 195-degrees F
FUIVOPEN: s o5 isaiam insia s iddes i PR soaEss sewm 221-degrees F

5.0L V8 engine !through 1988]
SIAASIDOEEN wu Sunids SEEG DGR ST S 193 to 200-degrees F
FUMYODBET _rpovny covrrns rmmdies ousmeims wowsismis SHeasn s 221-degrees F
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5.0L V8 engine (1989 on)
Starts 1o OPeN . ... .. 188 to 195-degrees F
FUNVOPBN' 1o wramsiiieines consmn iamids CREoes ©osems 221-degrees F

Blower motor current draw and voltage

1979
Without air conditioning
Low speed
ATNPE: . innen nasyen Fusiins s s S sE s Saem s 4
VOIS L 580 5 bmimimin w mim rm i pms e o ot en st Bargetan T
Medium speed
AT DS s 5
NOUS-. oo mise s e A @ SRR TR ST 9
High speed
AR wusims st s e DS e FS RS SPRas S 7
VoS o e 12.8
With air conditioning
Low speed
AMIPS e ersrameasiiite T e ST Femuels ST e
Volts . 39
Medium low speed
AITIDS e 8
VOIS 2o =iz covbema, souitiens S S S e L S D e 5 6.2
Medium high speed
AMDS . cxias SERIes Sl 8 i R R e 13
VoS o e 8.9
High speed
PINEB ) s Siasrs B @mes SHenom o SR eI e T 23
VOHSE o s Son S e iR T e e i 81 8 Ay cmcr 12.8
1980
Without air conditioning
Low speed
AMIPET; F5riia G5 SiaE AR st e e ooy wspines 36
VOB i iy smmmaimmiss wis S Sob sk s SHR e AR S s S 46
Medium speed -
AMPE -, s wamui s o s ess i e Bt csren 1 53
Volts .o e 7.4
High speed
L 8.5
NOIS s i oics srmismsin: et e RS o AR, D s S50 12.8
With air conditioning
Low speed
AMIDS e 4
VOIS s mseoiesimbimis e s vinacs i s, s2limen SLaReET AR 3.9
Medium low speed
AIMBS = iR T RS T ST YRS SR 8
Mol . e 6.2
Medium high speed
AMPS 13
NORS vy i A S S TG SRS SRS L I 8.9
High speed
AMPS oS PEIRIEE GRS FETEE SRS O e 23
VOIS i s £aimmreime B SIS sHomwi s e Te e 12.8
1981
Without air conditioning
Low speed
ARIEE s e i e wninine ssmiess Shoudime DIRAIE S AT e 2.0
VOMESE 3 & im0 5 s st o1 v s A1ty s ArgE AL L 55
Medium speed
AMIDS oo e 53
VOIS i saman Seavies SRensEs Womiass S S e S 7.4
High speed
AMPS ica weommena Paenmn SRR SFEERIT SRR TR S0 8.5
Volts .« 12.8
With air conditioning
Low speed
AMPS es roowys swmsss FRESHE WD RS S8 4
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Medium low speed

Amps S b ca b : S RN PEyE B

Volts . ... ..... . ;WX B TR RO RS 6.2
Medium high speed

Amps . PG AT bR e MR LR S 13

MOHS 8.9
High speed

AT DS e 23

VOIS  siimen somumian sovins RNERes SYREEE R O SR 12.8

1982 through 1885
Without air conditioning

Low speed
AMIBS rormiy SHEsin SOREET SEUEASS R RG ST 3.6
Volts .. .. .~ e 4.6
Medium speed
Amps ... .. e 53
VEMS oo & e s Sinines SLEEiat PRI alnea 7.4
High speed
AIMPS: arsanins G SRS A FUET RS SR 85
Volts - ; ; e . 12.8
With air conditioning
Low speed
AMPE: S50E PP STV EFEng S ST SRR S 3.5t05.0
Volts | [ % BT R ST AR 351045
Medium low speed
WIS voimie paiaiess omsemm s samvFEaEIa s d T wees Fres 6to8
VOIS &oanai Soaalea omeleiis o einlie By vlE e 55t07.0
Medium high speed
Amps . T iy P AP i Ry oty (R e o 10to 14
Volts . i NI e SRR S SO S PR 7510105
High speed -
Amps Kiw SAFEEE CEHIGE GRS WA aTH S e 15 to 22°
MOHS | e e 11to14
1986 on
Without air conditioning
Low speed
Amps |, e 2.2
Valls s s i AR AT BT R 5.1
Medium speed
Amps S ne I SRR ERGES SAES 3.7
Volts . ... ... ... ... e 7.3
High speed
Amps L e 9.2
VOIS siimamesns ssmavan SHrdm SRt mei S 12.8
With air conditioning
Low speed
Amps e 35t05.0
Volts T AT EEE T R S A R A S 35t045
Medium low speed
AMPS (=3 creiEs s RS CYASET Seeans Saadi ; 6108
Volts . T e LI AT EXMEAEE IR a5 551070
Medium high speed
AIMIS e 10to 14
VollS e Sorees GEesma s aAn I SIS R IS 7.51010.5
High speed
AMPS i cmalss (e RS EEs VDTS IR R 161022
Volts . v Vi BT SN S S RS TR i 11to 14
*16 to 22 on 1985 models
Torque specifications Ft-lbs
Fan pulley-to-hub bolts (through 1989} . ... ... ... ... ... ..., 121018
Fan clutch-to-water pump bolts (1990 5.0LV8) ............... 1510 22
Thermostat housing bolts
2 3L fauricYliNBeriEAgING . .~ 4 vuevmy sommes sapmms srmr e 14 to 21
2BLVEenging e rovusl Snvsl o FETEE RS, D 121015
B BLEhCOVINGErBRAGING' 1w sivaisse s i e danemswwmns & amms o 1210 18

3.8L V6 engine s S SR S R 15to0 22
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V8 engine
THROUGN PBBT 1535 SRR 10 st S it i in e ore et 91012
YOBBOM coenivacamigns s s srwimE et wois 121018
Water pump-to-block bolts
2. 3L Tour-coindBrenging -« «u.evws sorcawmanie v s 14 10 21
28LVBengine ... .. ... ... 7109
3.3L six-cylinderengine . ...........o..0c0. .. 12t0 18
38LVBengine ............ ... . .... . 1510 22
VBONGING' vovaiss praciss eiemsiin e d et Snim s2wies eI 121018

1 General information

Engine cooling system

Allvehicles covered by this manual employ a pressurized engine cool-
ing system with thermostatically controlled coolant circulation. Animpeller
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.

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
temperature, the thermostat opens and allows hot coolant to travel
through the radiator, where it's cooled before returning to the engine.

The cooling system is sealed by a pressure type radiator cap. which
raises the boiling point of the coolant and increases the cooling efficiency
ofthe radiator. If the system pressure exceeds the cap pressure relief val-
ue, the excess pressure in the system forces the spring-loaded valve in-
side the cap off its seat and allows the coolant to escape through the
overflow tube into a coolant reservair. When the system cools. the excess
coolant is automatically drawn from the reservoir back into the radiator.
Thecoolant reservoirdoes double duty: As the point at which fresh coolant
is added to the cooling system to maintain the proper fluid level and as a
holding tank for coolant when it expands from the normal heat of engine
operation.

This type of cooling system is known as a closed design because cool-
ant that escapes past the pressure cap is saved and reused.

Heating system

The heating system consists of a blower fan and heater core located
inthe heater box, the hoses connecting the heater core to the engine cool-
ing system and the heater/air conditioning control assembly on the dash-
board. Hot engine coolant is circulated through the heater core. When the
heater mode is activated, a flap door opens to expose the heater box to
the passenger compartment. A fan switch on the control assembly acti-
vates 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. acom-
pressor mounted on the engine. a receiver-drier (accumulator) which con-
tains a high pressure relief valve and the plumbing connecting all of the
above components.

A blower fan forces the warmer air of the passenger compartment
throughthe evaporator core (sort of aradiator-in-reverse). transferring the
heat from the air to the refrigerant. The liquid refrigerant boils off into low
pressure vapor, taking the heat with it when it leaves the evaporator,

2  Antifreeze - general information

Warning: Do not allow antifreeze to come in contact with your skin or
painted surfaces of the vehicle. Rinse off spills immediately with plenty of

water. Antifreeze is highly toxic if ingested. Never leave antifreeze lying
around in an open container or in puddles on the floor; children and pets
are atiracted by it's sweet smell and may drink it. Check with local authori-
ties about disposing of used antifreeze. Many communities have collec-
tion centers which will see that antifreeze is disposed of safely.

The coaling system should be filed with a water/ethylene glycol based
antifreeze solution. which will prevent treezing down to at least -20-de-
grees 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 least ev-
ery other year (see Chapter 1), The use of antitreeze solutions for periods
of longer then two years is likely to cause damage and encourage the for-
mation of rust and scale in the system. If your tap water 1s “hard,” use dis-
tilled water with the antifreeze.

Betore adding antifreeze to the system, check all hose connections.
because antifreeze tends to search out and leak through very minute
openings. Engines do not normally consume coolant. Therefore, if the lev-
el goes down find the cause and correct it.

The exact mixture of antifreeze-to-water which you should use de-
pends on the relative weather conditions. The mixture should contain at
least 50-percent antifreeze, but should never contain more than 70 per-
centantifreeze. Consult the mixture ratio chart on the antifreeze container
betore adding coolant, Hydrometers are available at most auto parts
stares to test the ratio of antifreeze to water, Use antifreeze which meets
specification ESE-M37B44-A (part No. E2FZ-19549-A) or equivalent.

3  Thermostat - check and replacement

Warning: Do not remove the radiator cap, drain the coolant or replace the
thermostat until the engine has cooled completely.

Check

1 Before assuming the thermostat is to blame for a cooiing system
problem, check the coolant level, drivebell tension (see Chapter 1) and
temperature gauge operation.

2 Ifthe engine seems to be taking a long time to warm up (based on
heateroutputortemperature gauge operation), the thermostatis probably
stuck open. Replace the thermostat with a new one.

3 lfthe engine runs hot, use your hand to check the temperature of the
upper radiator hose (lower radiator hose on 2.8L V6 models). It 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. Re-
place the thermostat. 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 Troubleshooting Section at the
front of this manual for cooling system diagnosis.

Replacement

Refertoillustrations 3.11a, 3.11b, 3. 11¢,.3.11.d, 3. 11e. 3.12a. 3.12b, 3. 14
and3.16

5 Disconnect the negative battery cable from the battery.

6 Drain the cooling system (see Chapter 1). If the coolant is relatively
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3.11¢ 3.3L six-cylinder engine thermostat housing

3.11b 2.8L V6 water pump and thermostat installation

new or in good condition (see Chapter 1), save it and reuse it. Warning:
Do not leave the drained coolant where itis accessible to children or pets —
they are attracted by its sweet smell. Ingesting even a small amount of
coolant can be fatal!

7  Follow the appropriate radiator hose to to the engine to locate the
thermostat housing. On all except 2.8L V6 engines, this is the upper hose.
On 2.8L V6 engines, follow the lower hose.

B8 Loosen the hose clamp, then detach the hose from the fitting. If it's
stuck, grasp it near the end with a pair of adjustable pliers and twist it o
break the seal, then pullit ofi. If the hose is old or deteriorated, cut it off and
install a new one. Oninline engines, detach the small hose from the fitting
in the same manner.

3 On V8 engines, the distributor vacuum diaphragm may block access
to the thermostat. If so, remove the distributor cap and rotor, then remove
the diaphragm retaining screws and take the diaphragm out.

10 |Ifthe outer surface of the large fitting that mates with the hose is dete-
riorated (corroded, pitted, etc.) it may be damaged further by hose remov-
al. If it is, the thermostat housing will have to be replaced.

11 Remove the bolts and detach the housing (see illustrations). If the
coveris stuck, tap it with a soft-faced hammer to jar it loose. Be prepared
for some coolant to spill as the gasket seal is broken. On most models, the
thermostat will come away from the engine with the housing.

R

3.11d A top view of a V6 thermostat housing shows the
locations of the bolts (arrows)

X/ | THERMOSTAT
| HOUSING

N
FRONT OF
VEHICLE

3.11e Thermostat housing location (typical V8)
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RECESS

BRIDGE

3.12a On some models, locking flats secure the thermostat . . .

12 Note how it's installed (which end is facing away from the engine}.
then remove the thermostat. On most models, the thermostat is secured
by locking flats or locating ears (see illustrations). If this is the case. ro-

tate the thermostat to release it trom the housing. Do not pry the thermo-
stat out or it will be damaged.

13 Stuffaraginto the engine opening, then remove all traces of old gas
ket material and sealant from the housing and engine with a gasket scrap-
er. Remove therag from the opening and clean the gasket mating surfaces
with lacquer thinner or acetone.

14 On 2.3L four-cylinder engines, be sure to rotate the thermostat so the
heater tube opening is uncbstructed (see illustration).

15 On models with locking flats or locking ears, install the thermostat in
the housing, then rotate the thermaostat to lock it in position (see illustra-
tions 3.12a and 3.12b).

16 OnV8models with athermostat bleeder valve, the valve should be up
(see illustration).

17 Gaskets may be plain or precoated with adhesive. On precoated gas-
kets, peel the protective paper away from the adhesive. Coat plain gas-
kets on both sides with a thin, even layer of gasket sealant.

18 Install the thermostat gasket on the thermostat housing (2 8L V6) or
on the engine (all others).

19 Install the thermostat housing evenly and tighten the bolts to the
torgue listed in this Chapter's Specifications.

20 Reattach the hose(s) to the thermostat housing and tighten the hose
clamp(s) securely.

21 On V8 engines, install the distributor vacuum diaphragm, cap and ro-
tor (if removed)

22 Refill the cooling system (see Chapter 1)

23 Start the engine and allow it to reach normal operating temperature,
then check for leaks and proper thermostal operation (as described in
steps 2 through 4).

3.12b ... while on others, it's secured

by locating ears

TAS AND 5LOT
ORIENTATION

4.6a A Ford special tool is available to
undo the transmission cooler
quick-disconnect fittings

3.14 On four-cylinder models, rotate
the thermostat until the heater tube
opening is unobstructed

4.6b Use two wrenches when removing
the transmission cooler lines to avoid
damaging the fittings

BLEEDER VALVE

3.16 On V8 models with a thermostat
bleeder valve, the bleeder valve
must be up

4.8 Removing the upper radiator
mounting bolts (inline six-cylinder
model shown)




Chapter 3 Cooling, heating and air conditioning systems

3-7

FRONT OF
VEHICLE

WIRING
CONNECTOR

COOLING FAN
CONTROLLER
{LOCATED UNDER
INSTRUMENT
PANEL BETWEEN
STEERING COLUMN
AND “A" PILLAR)

. B87 | CIRCLIT

ACCLUTCH COIL

6 BB3| CIRCINT

5 228| CIRCUIT

4 57 | CIRCUIT

3 g IWoT, SWIECSI'}I_L%%?FDAP

\“‘i C SIGNAL (5
e > 2 ) 68 | CIRCWUIT
CONNECTOR 1 45 | CIRCUIT

5.2 The fan controller on most models is located under the
instrument panel, near the steering column

4  Radiator — removal and installation

Refer to illustrations 4.6a. 4.6b, 4.8 and 4.9

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

1 Disconnect the negative battery cable from the battery.

2 Drain the cooling system (see Chapter 1). It the coolant is relatively
new or in good condition, save it and reuse it. Warning: Be sure to store
coolant where children and pets can't get to it. It's sweet smell attracts
them. Ingesting even a small amount can be fatal!

3 Loosenthe hose clamps, then detach the radiator hoses from the fit-
tings. If they're stuck, grasp each hose near the end with a pair of adjust-
able 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,

4 Disconnect the reservoir hose from the radiator filler neck.

5 Onvehicles equipped with a flex-blade or clutch-type fan, detach the
shroud from the radiator and slide the shroud toward the engine.

6 Ifthe vehicle is equipped with an automatic transmission, disconnect
the coolerlines from the radiator (see illustration). Use atlare-nutwrench
so the nut isn't rounded off and hold the fitting with a backup wrench so it
isn'tdamaged. Use adrip panto catch spilled fluid. Onvehicles with quick-
disconnect oil cooler line fittings, a special disconnecting tool is available
from Ford (see illustration).

7 Plugthe lines and fittings. A very small amount of dirt can cause auto-
matic transmission failure.

8 Remove the radiator mounting bolts (see illustration)

9  Carefully lift the radiator out (see illustration). Don't spill coolant on
the vehicle or scratch the paint.

10 With the radiator removed, it can be inspected for leaks and damage.
If it needs repair, have a radiator shop or dealer service department per-
form the work as special technigues are required.

11 Bugs and dirt can be removed from the radiator with compressed air
and a soft brush. Don't bend the cooling fins as this is done,

12 Check the radiator mounts for deterioration and make sure there's
nothing in them when the radiator is installed.

13 Installation is the reverse of the removal procedure.

14 Afterinstallation, fillthe cooling system with the proper mixture of anti-
freeze and water. Refer to Chapter 1 if necessary.

15 Startthe engine and check for leaks. Allow the engine to reach normal
operating temperature, indicated by the upper radiator hose becoming hot
(all except 2.8L V86) or by the lower radiator hose becoming hot (2.8L V8).
Recheck the coolant level and add more if required.

16 |If you're working on an automatic transmission equipped vehicle,
check and add fluid as needed.

5 Electric cooling fan and motor - check, removal
and installation

1 TheElectrodrive cooling fan system is installed on 1980 and later tur-
bocharged 2.3L engines, as well as on 1982 and later non-turbocharged
2.3L engines. It utilizes an electrically-driven fan motor which is triggered
by a coolant temperature sensor. Turbocharged, carbureted vehicles also
have a temperature sensor in the base of the carburetor which switches
the tan on when carburetor temperature reaches 155-degrees F. On air
conditioned vehicles, the fan operates whenever the A/C compressor is
engaged, regardless of coolanttemperature. Warning: On some vehicles
the fan may come on automatically, even with the ignition Off. DO NOT
place your hands or tools where they may be struck by the fan if it starts
moving suddenly! If possible, disconnect the negative cable from the bat-
tery when working near the fan.

Check
Refer to illustration 5.2

2 The fan controller (1981 and later models, except Fuel Economy
Leader) is located under the instrument panel near the steering column
(see illustration).

3 To test the motor, unplug the electrical connector at the motor. Con-
nect one jumper wire from the motor positive terminal to the battery posi-
tive terminal. Connect the other jumper wire from the motor negative
terminal to ground. If the fan still does not work, replace the motor,

4  Ifthe motortested OK, the fault lies in the coolant temperature switch,
thefan controller, the EEC system (see Chapter 6) or the wiring which con-
nects these components. Carefully check all wiring and connections. If no
obvious problems are found, further diagnosis should be done by a Ford
dealer service department or repair shop.

Removal and installation
Refer to illustrations 5.7 and 5.8

5 Disconnect the negative cable from the battery.
6 Detachthetfanwiring harnessfromits clip, then unplug the connector.
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5.8 The electrodrive cooling fan is secured to the motor by a
retainer clip

7 Remove the fan mounting screws (see illustration) and take the fan
assembly out.

8 Remove the retainer clip (see illustration) and take the fan off the
motor shaft. Note: If the motor shaft is burred, remove the burr before at-
temnpting to remove the fan.

9 Remove the fan motor-to-bracket nuts, then separate the motor from
the bracket. |

10 Installation is the reverse of the removal procedure.

6  Engine-mounted cooling fan — check and replacement

Warning: DONOT stand in line with an engine-mounted cooling fan while
the engine is running!

Flex-blade fan

Refer to illustration 6.3

1 A flex-blade fan is used on 1979 through 1981 models. Flexible
blades are riveted to a central stamped hub. The blades flatten out at high
engine speeds, reducing drag for lower noise and lower fuel consumption.
2  Check the fan carefully for cracks or separation of the blades from the
hub. Replace the fan if any cracks or separation are found, no matter how

ENGINE COOLING
FAN ASSEMBLY -

WATER PLMP
PULLEY SPACER

LOCK
WASHER

FAN
ATTACHING
BOLT

6.3 A typical flex-blade fan and related components

minor the problem may appear. A defective flex-blade fan can break apart
in operation, creating a serious safety hazard.

3 Toremove the fan, detach the fan shroud from the radiator and push
the shroud over the fan. Unbolt the fan and spacer from the water pump
pulley (see illustration), then lift the fan, spacer and shroud out of the en-
gine compartment.

4 Toinstall the fan, reverse the removal procedure. Tighten the bolts to
the torque listed in this Chapter's Specifications.

Clutch-type fan
Refer to illustrations 6.10a, 6.10b and 6. 11

5 Theclutch-type fan employs rigid blades with an aluminum fan clutch
at the center (hub). Check the fan carefully for cracks, especially around
the base of each blade. Replace a cracked fan immediately.
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FAN ASSY BOLT AND
TYPICAL WASHER ASSY
5/16 x 24

FAN DRIVE CLUTCH
BOLT AND WASHER ASSY TYPICAL
ASSY 5/16 x 18

6.10a A typical clutch-type fan — exploded view (plastic fan shown)

= ., =4

6.10b Remove the four bolts (arrows) to separate the fan from 6.11 When the fan clutch is removed, store it with this side down
the clutch (steel fan shown) (arrow)

RADIATOR PRESSURE CAP 6 Check the clutch for fluid leakage. Replace the clutch if it has been

leaking.

7 Try to move the fan blades in a front-to-rear direction. If the blades

wobble, replace the fan clutch.

8  Spinthe fan by hand. The fan should resist spinning (more when the

engine is hot). If it spins freely or won't spin at all, replace the tan clutch.

9 Toremovethe fan, detach the fan shroud from the radiator and pushiit

[ N over the fan. Unbolt the fan and clutch from the water pump pulley, then lift

TRANSFER HOSE the fan, clutch and shroud out of the engine compartment.

10 To separate the clutch from the fan, remove the attaching bolts (see

illustrations).

@ 11 Ifthe fanis stored, be sure to place the marked side down (see illus-
tration).

12 Toinstallthe fan. reverse the removal procedure. Tighten the bolts to
! the torque listed in this Chapter's Specifications.
]
@ N
7  Coolant reservoir — removal and installation
AESERVOIR " Refer to illustrations 7.2a and 7.2b

1 Disconnect the overflow hose at the radiator neck.
7.2a Coolant recovery reservoir (early models) t2h:"mD)etach the reservoir from the inner fender or bracket (see illustra-
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8.4a Coolant temperature sending unit (2.3L
four-cylinder engine)

3 Lift the reservoir out.
4 Installation is the reverse of removal.

8 Coolant temperature sending unit — check and replacement

Warning: The engine must be completely cool before removing the send-
ng unit,

Caution: Do not ground the sending unit wire directly to the engine. This
may damage the gauge or instrument voltage regulator.

B.4b Coolant temperature sending unit (3.3L
six-cylinder engine)

Check

Refer to illustrations 8.4a, 8.4b, 8.4c and 8.4d

1 Itthe coolant temperature gauge is inoperative, check the fuses first
(see Chapter 12).

2 Ifall gauges have similar problems (high readings, low readings, er-
ratic readings), the instrument voltage regulator may be at fault. This
shouid be tested by a dealer service department or qualified electrical
shop.

3 Ifthe temperature indicator shows excessive temperature after run-
ning a while, see the Troubleshooting Section in the front of this manual.
4 If the temperature gauge indicates "Hot" shortly after the engine is
started cold, or if it does not indicate any increase in temperature, discon-
nect the wire at the coolant temperature sending unit (see illustrations).




Chapter 3 Cooling, heating and air conditioning systems

3-1

TO FRONT OF VEHICLE

TO FRONT

OF VEHICLE Q

8.4c Coolant temperature sending unit (3.8L V6 engine)

5 Turn the ignition key to On, but don't start the engine. Connect a
10-ohm resistor to the disconnected wire, then ground the resistor to the
engine. The temperature gauge should indicate in the Hot range.

6 Repeat Step 4 using a 73-chm resistor. The gauge should indicate in
the Cold range.

7 It the gauge indicated properly in Steps 5 and 6. the sending unit is
bad. Replace it.

8  lIfthe gauge did not indicate properly in Steps 5 and 6, the circuit may
be open orthe gauge may be faulty. See Chapter 12 for additionalinforma-
tion.

Replacement

9  With the engine complete cool. remove the cap from the radiator to
release any pressure, thenreplace the cap. This reduces coolant loss dur
ing sending unit replacement.

10 Disconnect the electrical connector from the sending unit.

11 Prepare the new sending unit for installation by applying electrically
conductive sealant (Ford D8AZ-19554-A or equivalent) to the threads.
12 Unscrew the sending unit from the engine (see illustrations 8.4a,
84b, B.4c and 8.4d) and quickly install the new one to prevent coolant
loss.

13 Tighten the sending unit securely and reconnect the electrical con-
nector.

14 Refill the cooling system and run the engine. Check for leaks and
proper gauge operation.

9  Water pump — check and replacement

1 Afailureinthe water pump cancause overheating and serious engine
damage due to overheating.

Check

2 There are three ways fo check the operation of the water pump while
it's installed on the engine. If the pump is defective, it should be replaced
with a new or rebuilt unit.

\ TO FRONT
OF VEHICLE

9.9 Once the fan is removed, the water pump pulley can
be slipped off the shaft by hand (3.8L V6 engine shown,
others similar)

3 With the engine running at normal operating temperature, squeeze
the upper radiator hose. If the water pump is working properly. a pressure
surge should be felt as the hose Is released. Warning: Keep your hands
away from the fan blades!

4 Water pumps are equipped with weep or vent holes. If a failure occurs
inthe pump seal, coolant will leak from the hole. In most cases you'll need
aflashlightto find the hole on the water pump from underneath to check for
leaks.

5 Ifthe 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. Don't mistake drivebelt slippage.
which causes a squealing sound, for water pump bearing failure.

Replacement

Refer to iflustrations 9.9, 9.10, 9.13a, 9.13b, 9.13¢c, 9.13d and 9.19
Warning: Wait until the engine is completely cool before beginning this
procedure.

6 Disconnect the negative battery cable from the battery.

7 Drain the cooling system (see Chapter 1). If the coolant is relatively
new or in good condition, save it and reuse it

8 Remove the cooling fan and shroud (see Section 5 or Section 6).

9 Removethedrivebelts (see Chapter 1) and the pulley at the end of the
water pump shaft (see illustration).
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9.10 Loosen the clamps, then twist the hoses (arrows) to detach
them from the pump fittings (3.8L V6 engine shown)

WATER PUMP

0" RING

HOUSING

THERMOSTAT

GASKET

9.13b 2.8L V6 engine water pump and thermostat
installation details

10 Loosen the clamps and detach the hoses from the water pump (see
illustration). 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. It the hoses
are deteriorated, cut them off and install new ones.

11 Remove all accessory brackets from the water pump. When remov-
ing the power steering pump and air conditioning compressor, don't dis-
connect the hoses, Tie the units aside with the hoses attached.

12 2.3L four-cylinder engine — remove the outer timing belt cover (see
Chapter 2A).

OUTLET CONNECTION 8594

THERMOSTAT OUTLET
SCREW AND SIDE TO RADIATOR
WASHER

2 REQ'D

L

SEALS TO BE FLUSE
WITH TOP
OF COVER

APPLY DBAZ-19554-A -
SEALER TO FASTENERS pponT
PRIOR TO ASSEMBLY  Of VEHICLE

BELT COVER INNER

9.13a Water pump and related components — exploded
view (2.3L four-cylinder engine)

13 Remove the bolts and detach the water pump from the engine (see
illustrations). Note the locations ot the various lengths and difierent types
of bolts as they're removed to ensure correct installation
14 Cleanthe boltthreads and the threaded holes inthe engine to remove
corrasion and sealant
15 Comparethe new pumptothe old one to make sure they areidentical.
16 Remove alltraces of old gasket matenal from the engine with a gasket
scraper
17 Clean the engine and new water pump mating surfaces with lacquer
thinner or acetone.
18 Apply athincoatof RTV gasket sealant to ihe engine side of the water
pump gasket. Position the new gasket on the engine.
19 Prior to installation. treat the water pump bolts as follows:
2.3L four-cylinder engine — coat all bolts with Teflon sealant (Ford
DBAZ-19554-A or equivalent)
2.8L V6 and 3.3L six-cylinder engines
clean and free of corrosion

make sure the bolts are

9.13¢c The water pump mounting bolts on a 3.3L six-cylinder
engine (arrows) — one bolt on the bottom is obscured by
the pump

9.13d Note the locations of all bolts and studs during removal
(3.8L V6 engine shown)
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9.19 On 3.8L V6 models, apply sealant to the threads of
this bolt (arrow)

3.8L V6 engine —coat only one bolt (seeillustration) with Teflon sea-
lant (Ford DBAZ-13554-A or equivalent). Lightly oil the remaining
bolts.
V8 engines — lightly oil all bolts,
20 Apply a thin layer of RTV sealant to the gasket mating surface of the
new pump, then carefully mate the gasket and pump. Slip a couple of bolis
through the pump mounting holes to hold the gasket in place.
21 Install the remaining bolts (if they also hold an accessory bracket in
place, be sure to reposition the bracket at this time). Tighten them ta the
torque listed in this Chapter's Specifications in 1/4-turn increments. Don't
overtighten them or the pump may be distorted.
22 Reinstall all parts removed for access to the pump
23 Refillthe cooling system and check the drivebelt tension (see Chap-
ter 1). Run the engine and check for leaks.

10 Heater — general information

The heater circulates engine coolant through a small radiator (heater
core) in the passenger compartment. Air is drawn in through an opening
in the cowl, then Blown (by the blower motor) through the heater core to
pick up heat. The heated air is blended with varying amounts of unheated
air to regulate its temperature. The heated air is then blown into the pas-
senger compartment. Various doors in the heater control the flow of air to
the floor, instrument panel and defroster outlets.

11 Blower motor circuit — electrical testing

1979 through 1981 models

Refer to illustration 11.2

1 Make sure the battery is fully charged and the fuse is not blown (see
Chapter 12). Also check the connections at the blower motor and resistor
assembly to be sure they're tight and not corroded.

2 Connectthe positive lead of a voltmeter to the blower motor electrical
connector (orange/black wire) at the blower motor resistor assembly (see
illustration).

3 Connect the negative lead of the voltmeter to a good ground (bare
metal) on the vehicle frame.

4  Place the temperature control lever in the middle of its travel.

5 Place the heater function control lever in the Heat position.

6 Place the ignition key in the On position.

7 Movethe blower switch through each of its positions and note the volt-
age readings. Compare with the Specifications at the front of this Chapter.
If the voltage readings are correct, but the blower motor won't work or
doesn’'t work correctly, either the blower motor or the wiring to the blower
motor is faulty. If there are no voltage readings, and the connections and
fuseare good, the problem s probably in the wiring. If only one or two of the
readings are too high or too low, and all connections in the circuit are tight

VOLTAGE TEST CONNECTIONS

RESISTOR
ASSY

GROUND

CURRENT DRAW TEST CONNECTIONS

FASTON TAB

11.2  Blower motor voltage and current draw test connections (1979 through 1981 models)
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11.16 Blower motor voltage and current draw test connections (1982 and later models)
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Heater control assembly installation details (1979 through 1986 models)

and not corroded, the problem is probably in the resistor assembly. Re-
move the two screws, pull it out of the blower case and check it visually,
8  Turnoffthe key and disconnect the voltmeter. Leave the temperature
control and function control levers where they are.

9 Disconnectthe blower motor electrical connector (orange/black wire}
from the resistor assembly terminal.

10 Connectthe positive lead of an ammeter to the male connector termi-
nal on the resistor assembly.

11 Connectthe negative lead of the ammeter to the electrical connector.
If necessary, insert a male connector terminal into the connector so the
ammeter clip will have something to attach t6.

12 Turn the key to the On position.

13 Movethe blower switch through each of its positions and note the am-
meter readings. Current draw should be as shown in the Specifications in
the front of this Chapter. Ifit's higher in all switch positions, and all connec-
tions are good, the problem is probably the blower motor. It the current

draw is too high or too low in only one or two switch positions. the problem
is likely in the resistor assembly.

1982 and later models
Refer to illustration 11.16

14 Check the fuse and all connections in the circuit for looseness and
corrosion. Make sure the battery is fully charged. Move the temperature
leveror knob to the Warm position. Move the tunction control lever or knob
to the Floor position. Note: On early production 1985 models. the function
control lever may have a Heat position instead of a Floor position

15 Withthe transmission in Park, the parking brake securely set and the
wheels blocked. start the engine.

16 Connectavoltmetertothe blower motorconnector (seeillustration)

17 Move the blower switch through each ot its positions and note the volt-
age readings. Compare with the Specifications at the front of this Chapter,
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12.3a Heater control cable attachments at the
heater case (1979 through 1986 models)
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12.3b Control cables on early models are connected to
and disconnected from the case with a special tool
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CABLE END RETAINER
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PUSH CABLE END RETAINER INTO
WIRE BRACKET UNTIL LATCHED WITH BRACKET

It there is voltage, but the blower motor does not operate or if all readings
are higher than specified, the blower motor is probably faulty,

18 Disconnect the voltmeter and turn off the engine.

19 Leave the temperature lever or knob in the Warm position and move
the function control lever or knob to the Heat position.

20 Disconnect the electrical connector from the blower motor resistor,
Connect a jumper wire between the lower terminal of the resistor and the
black wire's terminal in the electrical connector (see illustration 11.16).
21 Connectan ammeter between the top terminal of the resistor and the
orange wire's terminal in the electrical connector.

22 Start the engine.

23 Move the blower switch through each of its positions and note the am-
meter reading. Compare with the Specifications at the front of this Chap-
ter. If the readings are too high, and all connections are good. the blower
motoris probably faulty. If the readings are too high or too low in only one or
two switch positions, the resistor assembly is probably faulty.

12 Heater control assembly - removal and installation

1979 through 1986 models
Refer to illustrations 12.1, 12.3a, 12.3b and 12.5

1 Remove three screws from the top edge of the instrument cluster trim
panel. Liftthe panel's lower locking tabs out of their slots, then remove the
trim panel (see illustration).

2 Remove four screws that secure the control assembly to the instru-
ment panel. Pull the control assembly out from the panel.

3  Detach the function and temperature cables from the heater case
(see illustrations).

Disconnect the electrical connectors for the blower switch and control as-
sembly illumination.

4 Pullthe control assembly out, together with the function and tempera-
ture cables.
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12.10a Heater control assembly mounting screws —
1987 through 1989 models

5 Remaovethe spring nut that secures the function cable end loop to the
function control lever. Depress the white locking tang on the function cable
housing, then detach the function cable from the control assembly (see
illustration).

6 Detach the temperature control cable in the same manner as the
function control cable.

7  Install the control assembly by reversing Steps 1 through 7. Position
the wire coils on the cable ends so they face away from the bases of the
lever tangs (see illustration 12.5).

1987 and later models
Refer to illustrations 12.10a, 12.10b, 12.11a and 12.11b

8 Disconnect the negative battery cable from the battery.
9 Unsnap the control assembly trim panel from the instrument panel.

10 Remove the control assembly mounting screws (see illustrations).
Pull the control assembly out of the instrument panel.

11 Disconnect the electrical connectors, temperature control cable and
vacuum harness from the control assembly (see illustrations).

12 If necessary, the control knobs can be pulled off.

13 Installationis the reverse of Steps 8 through 12. Caution: Don'ttry to
thread the vacuum harness retaining nuts onto their posts. Push the nuts
on,

13 Blower motor switch — replacement

1 Remove the control assembly (see Section 12).
2 Disconnect the blower switch electrical connectors.
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12.10b Heater control assembly
mounting details - 1990 and later

A/C-heater control assembly
Screw

Blower motor speed selector knob
Temperature selector knob
Function selector knob

Instrument panel

Nut

NG U bWy~

A/C FUNCTION & TEMPERATURE
CONTROL VALVE ASSEMBLY

A/C VACUUM HOSE
HARNESS & BLOCK ASSEMBLY

INSTRUMENT PANEL
SOCKET & BULB ASSY

g

A/C TEMPERATURE
CONTROL SYSTEM
BRACKET

A/C FAN CONTROL
SWITCH ASSEMBLY

12.11a Heater control assembly — exploded
view (1987 through 1989 models)
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12.11b Heater control assembly — exploded
view (1990 models)
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3 On1979through 1986 models, detach the control lever tang from the
knob with a screwdriver and remove the knob.

4 0On 1987 and later models, pull the knob off.

5 Remove the switch attaching screw(s) and take the switch out.

6 Installation is the reverse of removal.

14 Heater control cables - adjustment

Refer to illustration 14.1
1 Before installing the cable:
a) Slip a small screwdriver blade into the wire coil on the end of the
cable (see illustration).
b) Use pliers to slide the self-adjusting clip along the cable until it is
about one inch from the wire loop.
c) Install the cable (see Section 15).

2  If the cable is already installed:

a) Move the control lever or knob to the Cool position.

b) On vehicles equipped with control levers (not rotating knobs),

move the function control lever to the Off position.

3 liequipped with control levers, place the temperature control leverin
the Warm paosition and the function control lever in the Def position to ad-
just the cable.
4  |f equipped with rotating control knobs, quickly rotate the knob to the
Warm position to adjust the cable.

15 Heater control cables — replacement

1 Detach the cable housing from the heater case. On 1979 through
1986 models, use the special tool or equivalent (see Section 12).

2  Slip the self-adjusting clip off the crank arm at the heater case.

3 Remove the heater control assembly (see Section 12).
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4 Detach the cable from the control assembly and take it out.
5 Install the cable by reversing Steps 1 through 4. Adjust the cable as
described in Section 13.

16 Blower motor - replacement (1979 through 1984 models)

Without air conditioning
Refer to illustrations 16.1, 16.8 and 16.9
1 Remove one screw to detach the right register duct from its mounting

bracket (see illustration).
2 Remove two screws and detach the ventilator control assembly from
the lower edge of the instrument panel.
3 Remove the glovebox liner.
4 Remove the ventilator grille mounting pins, then take the grille out of
the ventilator.
5 Remove the right register duct.
6 Remove the four ventilator assembly screws. One screw is easily ac-
cessible. Access to the other screws is as follows:

a) Upper left screw — through the glovebox opening
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16.8 Blower motor wheel installation details
(1979 through 1986 models)
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16.11 Air inlet duct and blower housing assembly
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b) Lower right screw — through the ventilator grille opening
c) Upper right screw —through the register duct opening, using along
extension

7  Remove the ventilator assembly to the right and down and take it out
from under the instrument panel.
8 Remove the hub clamp spring (see illustration) and pull the blower
wheel off its shaft.
9 Remove the blower motor mounting screws (see illustration). Pull
the motor out, disconnect its wiring connector and remove the motor,

10 Installationis the reverse of removal. Position the hub clamp springin
relation to the tlat on the motor shaft as shown in illustration 16.8.

With air conditioning
Refer to illustrations 16.11 and 16.18

11 Remove the glovebox liner. Reach through the opening and discon-
nect the vacuum hose from the outside-recirc door vacuum motor (see il-
lustration).
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16.18 Air inlet duct and blower housing assembly — exploded view (1979 through 1984 models with air conditioning)

12 Remove the bolt securing the lower right side of the instrument panel
to the cowl. Remove the trim panel from the right side of the passenger
footwell.

13 Remove the screw that secures the top of the support brace to the air
inlet nut.

14 Disconnect the blower motor wiring at the inline electrical connector.
15 Removethe nutthatsecures the blower housing lower support brack-
el to the evaporator case.

16 Removethe screw thatsecures the top of the airinletduct to the evap-
orator case.

17 Fullthe airinletduct and blower housing assembly down to separate it
from the evaporator case.

18 Remove the four screws that secure the blower mounting plate to the
housing assembly (see illustration). Lift the blower and wheel out of the
housing. Caution: Do not separate the mounting plate from the blower
motor.

19 If necessary, remove the spring clamp from the blower shaft and pull
the blower whee! off.

20 Ifthe blower wheel was removed from the shaft, slide it onto the shaft,
Position the outer edge of the blower wheel 3 5/8-inches from the motor
mounting plate. Secure the blower wheel with a new spring clamp, posi-
tioned so its ends are 90-degrees from the flat on the motor shaft (see il-
lustration 16.18).

21 Place the blower motor on the housing. Position the flat side of the
motor flange toward the blower outlet.

22 Install the blower motor attaching screws through the motor flange
into the housing.

23 Tape the blower motor wiring to the air inlet duct so it won't be in the

way when the motor is installed.

24 Place the air inlet duct and blower housing assembly in its installed
position on the evaporator case. Slip the flange at the top of the blower
outlet into its opening in the evaporator case.

25 Place the blower housing lower bracket on its stud. install the nut on
the stud to secure the housing to the bracket. Note: Route the blower mo-
tor wiring toward the passenger's side of the evaporator case.

26 Connectahand vacuum pump to the fitting on the outside-recirc door
vacuum motor. Apply vacuum to hold the outside-recirc door open, then
spinthe blowerwheel by hand. There should be nointerference. If there s,
correct the problem before continuing.

27 Connect the blower motor electrical connector.

28 Installthe screw that secures the top of the air inlet duct to the evapo-
rator case.

29 Connect the vacuum hose to the vacuum motor.

30 Install the glovebox liner

31 Installthe bolt securing the lower right side of the instrument panel to
the cowl. Install the trim panel on the right side of the passenger's side
footwell.

17 Blower motor - replacement (1985 and 1986 models)

Without air conditioning

Refer to illustration 17.2

1 Remove the glovebox.

2 Remove six screws that secure the lower duct to the upper duct and
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17.2 Heater assembly (1985 and 1986 models)
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WHEEL
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heater case (see illustration).

3 Remove the hub clamp spring (see illustration 16.8) and pull the
blower wheel off its shaft.

4 Remove the blower motor mounting screws (see illustration 16.9).
Pull the motor out, disconnect its wiring connector and remove the motor.
5 Installation is the reverse of removal. Position the hub clamp spring

ends 90-degrees from the flat on the motor shaft (see illustration 16.8),

With air conditioning

6 Replacement of the blower motor on 1985 and 1986 models with air
conditioning is the same as for 1979 through 1984 models with air condi-
tioning (see Section 16).
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AN PLATE FSbOMHL to detach its retaining tabs from the instrument panel. Pull the glovebox

out and let it hang down.

SUGIERMOTOR M ER: 2  Disconnect the blower motor cooling hose and electrical connector.
3 Remove the four blower rmotor mounting screws and take the moior
out (see illustration).

4 Ifnecessary, separate the blower wheel from the motor. Remove the
spring clamp (1987 models) or push nut (1988 and later models).

BLOWER HOUSING 5  If the blower wheel was removed from the motor, use a new spring
clamp or push nut to secure it. On models with a spring clamp, position the

spring clamp ends 90-degrees from the flat on the motor shatt.

6 Make sure both ends of the blower motor cooling hose are securely

attached.

7 Connectthe electrical connector. Reposition the blower motor and in-

stall the mounting screws.

8 Install the glovebox.

19 Heater core - replacement (1979 through 1986 models)

Without air conditioning
Refer to illustration 19.6

1 Partially drain the cooling system (see Chapter 1).

2 Loosen the clamps on the heater hoses at the engine compartment

18.3 Blower motor installation details (1987 and later models) side of the firewall. Twist the hoses and carefully separate them from the
heater core tubes.

3  Plug or cap the heater core tubes so coolant won't be spilled in the

engine compartment when the heater core is removed.

4  Place a plastic sheet on the vehicle floor to prevent stains in case

coolant spills.

Refer to illustration 18.3 5 Remove the glovebox liner.

1 Openthe glovebox door. Squeeze the sides of the glovebox together 6 Remove the instrument panel-to-cow| brace (see illustration),

18 Blower motor — replacement (1987 and later models)
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19.6 Heater core installation details (1979 through 1986 models)
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19.23 Air conditioner/heater assembly — exploded view (1979 through 1986 models)
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19.28 Air conditioner/heater assembly and related
components (1979 through 1986 models)

7 Place the temperature lever in the Warm position.

8 Remove four heater core cover screws (see illustration 19.6), then
remove the heater core cover through the glovebox opening.

9  Working in the engine compartment, loosen the three stud nuts that
secure the heater case. Push the heater core tubes toward the passenger
compartment to detach the heater core from the heater case.

10 Workingin the passenger compartment, pull the heater core through
the glovebox opening.

11 Position the heater core with the tubes on top, then slide it through the
glovebox opening into the heater case.

12 Install the heater core cover and tighten its retaining screws.

13 Tighten the three stud nuts securely.

14 Install the instrument panel-to-cow! brace.

15 Install the glovebox liner.

16 Uncap or unplug the heater core tubes, then reconnect the hoses.
17 Fill the cooling system (see Chapter 1). Run the engine, check for
leaks and test the heater.

With air conditioning
Refer to illustrations 19.23 and 19.28

Warning: The air conditioning systemis under high pressure. Do not loos-
en any hose fittings or remove any components until after the system has
been discharged by a dealer service department or service station. Al-
ways wear eye protection when disconnecting air conditioner system fit-
tings.

18 Remove the instrument panel (see Chapter 11).

19 After having the air conditioning system discharged, disconnect the
high and low pressure hoses. Use backup wrenches on the hose fittings to
prevent damage.

20 Cap or plug the disconnected hose ends and fittings to keep out dirt
and moisture.

21 Partially drain the cooling system (see Chapter 1), then disconnect
the heater hoses from the heater core. Cap or plug the heater core tubes
so coolant won't spill into the passenger compartment during removal,
22 Disconnectthe black vacuum hose at the inline check valve in the en-
gine compartment.

23 Theairinletduct and blower housing assembly (see illustration) has
a brace which is secured to the cowl top panel by a screw. Remove the
SCrew.

24 Disconnectthe electrical connectors from the blower motor and resis-
tor.

25 Inthe engine compartment. remove two nuts that secure the evapora-
tor case to the dash panel.

26 In the passenger compartment, remove the remaining evaporator
case bracket screws, two at the cowl top panel and one below the evapo-
rator case.

27 Carefully separate the evaporator case from the dash panel and with-
draw it into the passenger compartment.

28 Remove the five screws and take off the heater core access cover
(see illustration).

29 Take the heater core out of the case. If necessary, remove the seals
from the heater core.

20 Heater core — replacement (1987 and later models)

Refer to illustrations 20.4 and 20.11

Warning: The air conditioning system is under high pressure. Do not loos-
en any hose fittings or remove any components until after the system has
been discharged by a dealer service department or service station. Al-
ways wear eye protection when disconnecting air conditioning system fit-
tings.

1 Remove the center console and instrument panel (see Chapter 11).
2  Ifthe vehicleis air conditioned, disconnect the liquid line and accumu-
lator/receiver-drier inlet tube from the evaporator core at the dash panel.
Disconnect the high and low pressure hoses (be sure to use a backup
wrenchsothefittings aren'tdamaged duringremoval). Capthe hoses, line
and tube to keep out dirt and moisture.

3 Drain the cooling system (see Chapter 1) and detach the heater
hoses from the heater core at the firewall. Cap or plug the hoses.
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20.4 Heater/evaporator case installation details
(1987 and later models)
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4  Remove the screw that secures the air inlet duct/blower housing as-
sembly to the cowl top panel (see illustration).

5 Workinginthe engine compartment, disconnect the black heater vac-
uum supply hose from the inline check valve.

6 Remove the two heater case stud nuts from the engine compartment
side of the firewall.

7 Workingin the passenger compartment, disconnect the blower motor
electrical connector from the motor and resistor block. Disconnect the
blower motor ground wire.

8 Onvehicles without air conditioning, remove the screw that secures
the heater case suppori bracket to the cowl top panel.

9  Onvehicles with air conditioning, remove the two screws that secure
the evaporator case support brackets to the cowl top panel.

10 Remove the remaining screw that secures the lower part of the heater
case to the dash panel. Carefully pull the heater case away from the dash
panel and withdraw it into the passenger compartment.

11 Remove the screws from the heater core cover (see illustration). Lift
the cover off and remove the heater core and seal from the case.

12 If necessary, take the seal off of the heater core tubes.

13 Installationis the reverse of removal. Run the engine, check for leaks
and test the heater.

21 Air conditioning system — check and maintenance

Refer to illustration 21.10

Warning: The air conditioning systemis under high pressure. Do not loos-
en any hose fittings or remove any components until after the system has

been discharged by a dealer service department or service station. Al-
ways wear eye protection when disconnecting air conditioning system fit-
tings.

1 The following maintenance checks should be performed on a regular
basis to ensure that the air conditioner continues to operate at peak effi-
ciency.

a) Checkthecompressordrivebelt. Ifit's worn or deteriorated. replace
it (see Chapter 1).

b) Check the drivebelt tension and, if necessary, adjust it (see Chap-
ter 1).

c) Checkthe system hoses. Look for cracks, bubbles, hard spots and
deterioration. Inspect the hoses and all fittings for oil bubbles and
seepage. lfthere's any evidence of wear, damage or leaks, replace
the hose(s).

d) Inspect the condenser fins for leaves, bugs and other debris. Use
a “fin comb” or compressed air to clean the condenser.

e) Make sure the system has the correct refrigerant charge.

2 It's a good idea to operate the system for about ten minutes at least
once a month, particularly during the winter. Long term non-use can cause
hardening, and subsequent failure, of the seals.

3 Becauseof the complexity of the air conditioning system and the spe-
cial equipment necessary to service it, in-depth troubleshooting and re-
pairs are not included in this manual. However, simple checks and
component replacement procedures are provided in this Chapter. For
more complete information on the air conditioning system, refer to the
Haynes automotive heating and air conditioning manual.

4 Themostcommon cause of poor cooling is simply a low system refrig-
erant charge. If a noticeable drop in cool air output occurs, one of the fol-
lowing quick checks will help you determine if the refrigerant level is low.
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20.11 Heater/evaporator case — exploded view
(1987 and later models)

Checking the refrigerant charge

5 Warm the engine up to normal operating temperature.

6 Place the air conditioning temperature selector at the coldest setting
and putthe blower at the highest setting. Open the doors (to make sure the
air conditioning system doesn't cycle off as soon as it cools the passenger
compartment),

7 With the compressor engaged — the clutch will make an audible click
and the center of the clutch will rotate.

8 Feel for a temperature differential in the system, as described in
Step 9 or 10 below.

9  On 1979 through 1981 models (receiver-drier system), feel the inlet
and outlet pipes atthe compressor. One side should be cold and one hot. If
there's no perceptible difference between the two pipes, there's some-
thing wrong with the compressor or the system. It mightbe a low charge —it
might be something else. Take the vehicle to a dealer service department
or an automotive air conditioning shop.

10 On 1982 and later models (accumulator system), feel the evaporator
inlet pipe between the orifice tube and the accumulator with one hand
while placing your other hand on the surface of the accumulator housing
(see illustration). If both surfaces feel about the same temperature and if
both teel alittle cooler than the surrounding air, the refrigerant levelis prob-
ably okay. If the inlet pipe has frost accumulation or feels cooler than the
accumulator surface, the refrigerant charge is low. Add refrigerant. Fur-
ther inspection of the system is beyond the scope of the home mechanic
and should be left to a professional.

Adding refrigerant

11 Buy an automotive charging kit at an auto parts store. A charging kit
includes a 14-ounce can of refrigerant, a tap valve and a short section of

SPRING LOCK
COUPLING

LIQUID
LINE

FIXED ORIFICE

TUBE LOCATION
(SERVICE REPLACEMENT
KIT AVAILABLE)

21.10 A typical accumulator-type air conditioning system

hose that can be attached between the tap valve and the system low side
service valve. Because one can of refrigerant may not be sufficient to bring
the system charge up to the proper level, it's a good idea to buy a few addi-
tional cans. Make sure that one of the cans contains red refrigerant dye. If
the system s leaking, the red dye will leak out with the refrigerant and help
you pinpoint the location of the leak. Warning: Never add more than three
cans of refrigerant to the system,

12 Hook up the charging kit to the low side of the system by following the
manufacturer's instructions. Warning: DO NOT hook the charging kit
hose to the system high side!

13 Warmupthe engine andturn on the air conditioner. Keep the charging
kit hose away from the fan and other moving parts.

14 If the system in your vehicle is an accumulator type:

a) Addrefrigerantto the low side of the system until both the accumu-
lator surface and the evaporator inlet pipe feel about the same tem-
perature. Allow stabilization time between each addition,

b) Once the accumulator surface and the evaporator inlet pipe feel
about the same temperature, add the contents remaining in the
can.

15 Ifthe systemin your vehicle is areceiver-drier type, place a thermom-
eterin the dashboard vent nearest the evaporator and add refrigerant until
the indicated temperature is around 40 to 45-degrees F.

22 Air conditioning system compressor — removal
and installation

Refer to illustrations 22.3, 22.5a, 22.5b and 22.5¢

Warning: The air conditioning system is under high pressure. DO NOT
disassemble any part of the system (hoses, compressor, line fittings, etc.)
until after the system has been depressurized by a dealer service depart-
ment or service station.

Note: The accumuiator (see Section 24) should be replaced whenever the
compressor is replaced.

1 Have the air conditioning system discharged (see Warning above).
2 Disconnect the negative battery cable from the battery.
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22.3 The air conditioning compressor on a V6 model (other
models similar)

A Electrical connector B Refrigerant line connections

3 Disconnect the compressor clutch electrical connector (see illustra-
tion).

4 Remove the drivebelt (see Chapter 1).

5 Disconnectthe refrigerant lines from the rear of the compressor. Plug
the open fittings to prevent entry of dirt and moisture. On vehicles having
‘spring lock” type couplings, slip the special tool of the proper size over the
fitting, push the tool into the spring lock and pull the tubing out of the fitting
(see illustrations).

6  Unboltthe compressor from the mounting brackets and lift it out of the
vehicle.

7 It anew compressor is being installed, follow the directions with the
compressor regarding the draining of excess oil prior to installation.

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 specifically made for air conditioning system use and lubricate them
with refrigerant oll.

10 Have the system evacuated, recharged and leak tested by the shop
that discharged it.

23 Air conditioning system condenser — removal
and installation

Warning: The air conditioning system is under high pressure. DO NOT
disassemble any part of the system (hoses, compressor, line fittings, etc.)

Y

22.5a Slip the proper size tool over the

22.5b ... close the tool and push

until after the system has been depressurized by a dealer service depart-
ment or service station,

Note: The accumulator (see Section 24) or receiver/drier (see Section 25)
should be replaced whenever the condenser is replaced.

1979 through 1981 models (receiver/drier system)
Refer to illustration 23.5

1 Have the air conditioning system discharged (see Warning above).
2 Remove the battery (see Chapter 5).

3 Remove the radiator grille (see Chapter 11).

4  Position the ambient cutoff link out of the way.

5 Disconnect the refrigerant lines from the condenser (see illustra-
tion).

6 Unboltthe condenser from the radiator support and lift it out. together
with the receiver/drier.

7 Installation is the reverse of removal. If the new condenser does not
include a receiver/drier, install one. Use new O-rings, lubricated with air
conditioning refrigerant oil, at the condenser line fittings and to install the
new receiver/drier.

8 Takethe vehicle back tothe shopthat dischargedit. Have the air con-
ditioning system evacuated, charged and leak tested.

1982 and later models (accumulator system)
Refer to illustration 23.12

Note: Whenever the condenser is replaced, the accumulator/drier must
be replaced also.

9 Have the air conditioning system discharged (see Warning above).
10 Drain the radiator (see Chapter 1),

11 Remove the battery and its heat shield (see Chapter 5).

12 Disconnect the refrigerant lines from the condenser (see illustra-
tion). The lines use spring-lock couplings, which require a special Ford
tool for connection and disconnection.

13 Detach the fan shroud and lay it back out of the way.

14 Disconnect the upper radiator hose. Remove the radiator retaining
clamps and tilt the radiator back.

15 Remove both condenser mounting screws and lift the condenser out.
16 Cap or plug the condenser and line openings to keep out dirt and
moisture.

17 Installation is the reverse of removal. Transfer the rubber isolators
from the old condenser to the new one. Add one fluid ounce of clean refrig-
erant oil to the condenser.

18 Take the vehicle back to the shop that discharged it. Have the air con-
ditioning system evacuated, charged and leak tested.

22.5¢

... then pull the line off

fitting with the tang facing the itin, ...

spring lock, . ..
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23.5 Air conditioning condenser installaticn details — 1979 through 1981 models

23.12 Air conditioning condenser
installation details —
1982 and later models

Condenser assembly
U-nuts

Screws

Lower mounting

bracket assembly

Lower mounting

bracket assembly

Upper mounting

bracket assemblies

Air conditioning tag

SLC clip

SLC clip

Radiator support
Refrigerant line connection
Refrigerant line connection
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24  Air conditioning system accumulator — removal
and installation

Refer to illustration 24.3

Warning: The air conditioning system is under high pressure. DO NOT
disassemble any part of the system (hoses, compressor, line fittings. etc.)
until after the system has been depressurized by a dealer service depart-
ment or service station.

1 Have the air conditioning system discharged (see Warning above).
2  Disconnect the negative battery cable from the battery.

o e ¥
24.3 Details of the air conditioning accumulator

A Electrical connector C  Holddown bracket pinch bolt

B Refrigerant line connection

3 Unplug the electrical connector from the pressure switch near the top
of the accumulator (see illustration).

4 Disconnect the refrigerant line from the accumulator. Use a back-up
wrench to prevent twisting the tubing.

5  Plug the open fittings to prevent entry of dirt and moisture.

6 Loosen the holddown bracket pinch bolt and lift the accumulator out.
7 If a new accumulator is being installed, remove the Schrader valve
and pour the oil out info a measuring cup, noting the amount. Add fresh
refrigerant oil to the new accumulator equal to the amount removed from
the old unit plus one ounce.

8  Installation is the reverse of removal.

9 Takethe vehicle back to the shop that discharged it. Have the air con-
ditioning system evacuated, charged and leak tested.

25 Air conditioning system receiver/drier — removal
and installation

Warning: The air conditioning system is under high pressure, DO NOT
disassemble any part of the system (hoses, compressor, line fittings, etc.)
until after the system has been depressurized by a dealer service depart-
ment or service station.

A receiver/drier is used on 1979 through 1981 models.

Have the air conditioning system discharged (see Warning above).

Remove the radiator grille (see Chapter 11).

Position the ambient cutoff switch out of the way.

Disconnect the refrigerant lines from the receiver/drier (see illustra-
ion 23.5).

Remove the receiver/drier attaching screws and take it off the con-
denser.

7 Installation is the reverse of removal.

8 Takethevehicle backtothe shopthatdischarged it. Have the air con-
ditioning system evacuated, charged and leak tested.

o W n =

o =
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Contents
Air cleaner housing — removal and installation . .:........... .. 8 Fuel lines and fittings —replacement . ... .. ........ ... ... ... 3
Airfilter replacement ... ... ... i See Chapter 1 Fuel pressure relief procedure (fuel-injected models) .. ......... 2
Carburetor — diagnosis, removal, overhaul and installation ... ... 10 Euelpimp:=ChBek, oo mavai: pommes auissaindsine Susisiss (s 4
Carburetor chokecheck ........................ See Chapter 1 Fuel pump —removal and installation . ...................... 7
Central Fuel Injection (CFl) system — Fuel Systemchack oo s Faian nmamaEs ; See Chapter 1

componentreplacement .. ..., ... 13 Fueltank —cleaningand repair .. ...t . 6
Electronic Fuel Injection (EF!) system — component Fuel tank — removal and installation . ....................... 5

replacement (four-cylinderengine) ....................... 15 Generalinformation .. ... ... e 1
Exhaustsystemicheck v, vuuui st e See Chapter 1 Sequential Electronic Fuel Injection {SEFI) and Electronic
Exhaust system servicing — general information .. . ............ 17 Fuel Injection (EFI) systems — component replacement ... .. .. 14
Fuelfilterreplacement ... ...... . oooocoiiiiin See Chapter 1 Throtile.cable —replacement . o uniuive vvaa s uv v i 9
Fuel injection systems — general information . ................ 11 Turbocharger — removal and installation .. ................... 16
Fuel injection system — pressurecheck ..................... 12 Underhood hose check and replacement . .......... See Chapter 1
Specifications
Fuel pressure
Carburetedmadels i iy o e s seiiles s 6 to 8 psi
Central FuslInechbnLER sapommmmmransmeme simmee s 14.5 psi
EFl and SEF| fuel-injectionsystems .. .. ... ... ... ... ... ..., 30 to 45 psi
Torque specifications Ft-lbs
Carburetor-to-intake manifold nuts/bolts

Model- 52D0/6000 wrin cmimmn el avEe S RS § 10to 14

Model YFA 1V 1310 14

MOdEI2TS0BY) Lumman conman cnams c9aids SReELR iR ReE 14 to 16

Model 7200-VV . e 121015

Model 41BO-CAV :uiibisan Csieays svasds rears biisE aas 14 to 20
Mechanical fuel pump-to-block bolts

2.3 YOUEEYIMTIETE oy i s 2T e ST AR 14 to 21

33Lsix-cylinder ... 121018

PRI s s BRSO S BRI S T ST SEAE IR 121015

VB o sosinnem s © 55wz s S G e SRR o 1910 27

Fuel charging assembly-to-intake manitold nuts (CFl-equipped models)
1984 and 1985 ooiis v sanemiw siomsmm o meie ssames o
TEBE G o 8 S BO 0 S s o 8 030 S R e e Sheleae, 5

10
12t0 15
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Torque specifications (continued) Ft-lbs
V8 engines with SEFI
Upper intake manifold-to-lower intake manifold bolts
TRBTY wovivieso smmmmiesi esitiisie st s afas a4 SLa o o e RS 1510 22
PO BB O 0 1 00 BRI R ene et i s s pam e g 121018
Lower intake manifold-to-cylinder headbolts . ................ 231025
Air intake throttle body mountingnuts . .. .. ... ... ......... 1210 18

FREITAIDONS . s sammpans s e anica, PvinTEs 5550

Four-cylinder engines with EFI
Lower intake manifold mounting bolts

70to 105 in-Ibs

1984 and 1985 ity i e iaiii creee e s aein m s meeie e 12to 15
TBBE? 1. cinire pomimassnies eimimimi e cenis i m SaiEiiE < N S 14 to 21
D O e ST 0 S st e B e e 1510 22
Fuel supply manifold mounting bolts
1984and 1985 .. ... ... ... ... 121015
TIBBANATIBT comwnvasomomassesi e o M e, Tt 1510 22
10BB 0N e 14 10 21
Upper intake manifold-to-lower intake manifold bolts ... ... .. ... 15to 22
Turbocharger
Carbureted engines

Compressorhousingbolts . ............................

Turbing houSING BORS! . i v vmsm s sommn sisese s

Outlet elbow and wastegate assembly bolts ., . .............
EFIl engines

145 to 165 in-lbs
164 to 181 in-lbs
164 to 181 in-lbs

Exhaust pipe-to-exhaust manifoldbolts .. ............... .. 2510 35
Turbocharger-to-exhaust manifoldnuts . .................. 2810 40
OQutlet elbow-to-turbochargerhousing . .. .................. 141015

1 General information

Fuel system

The fuel system consists of the fuel tank, the fuel pump, an air cleaner
assembly, either a carburetor or a fuel injection system and the various
steel, plastic and/or nylon lines and fittings connecting everything togeth-
er.

Models covered by this manual are equipped with one of four general
types of fuel systems: carburetor; Central Fuel Injection (CFI); Bosch/Ford
Electronic Fuel Injection (EFI); and Sequential Electronic Fuel Injection
(SEFI). To identify the system which applies to your vehicle, refer to Sec-
tions 8, 10, 11 and 13.

The fuel pump on carburetor equipped models is a mechanical type
mounted on the engine block and driven off the camshaft. Early fuel-in-
jected models have a low-pressure pump mounted inside the fuel tank and
ahigh pressure pump mounted on the chassis. In later years, fuel-injected
models have only a single high-pressure pump installed inside the fuel
tank.

The turbocharger used on some early four-cylinder engines is a draw-
through type which pulls air and fuel through a one-barrel carburetor. The
later turbocharger blows air into an electronic fuel injection system. The
turbocharger used with the Mustang SVO includes an intercooler and
boost control system.

Exhaust system

All models are equipped with one (four and inline six-cylinder) or two
(V6 and V8) exhaust manifolds, a catalytic converter, an exhaust pipe and
a muffler. Any component of the exhaust system can be replaced. See
Chapter 6 for further details regarding the catalytic converter.

2 Fuel pressure relief procedure (fuel-injected models)

Rerer to illustration 2.1

1 The fuel pump switch — sometimes called the “inertia switch” — which
shuts off fuel to the engine in the event of a collision, affords a simple and
convenientmeans by which fuel pressure can be relieved before servicing

LOCATION OF SWITCH ON 2-DOOR
MUSTANG/CAPRI SEDANS

TRUNK

SPARE TIRE
WELL

MUSTANG CAPRI SEDANS

2.1 On most models, the fuel pump switch assembly is located
in the luggage compartment - the reset button (arrow) must be
pushed in to reactivate the switch/pump

fuel injection components. The switch is located in the luggage compart-
ment, in a variety of locations (see illustration) and is usually covered by
the carpet which comes up the sides of the trunk. In some cases the wiring
from the fuel pump to the fuel pump switch can be traced to help locate
the switch.

2 Unplug the inertia switch electrical connector.

3 Startthe engine and allow itto run until it stops. This should take only a
few seconds.

4  Thefuelsystem pressureis now relieved. When you're finished wark-
ing on the fuel system, simply plug the electrical connector back into the
switch and push the reset button on the top of the switch (see illustra-
tion 2.1).
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SHIPPING TAB
0" RINGS

BODY

SPACERS

3.5 An exploded view of the hairpin clip type push
connect fitting

3  Fuel lines and fittings — replacement

Refer to illustrations 3.5, 3.9, 3.10, 3.13, 3.14 and 3.26

Warning: The fuel system pressure must be relieved before disconnect-
ing fuellines and fittings on fuel-injected models (see Section 2). Gasoline
isextremely flammable, 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 work area. Also, don't work in a garage where a
natural gas appliance such as a water heater or clothes dryer is present.

Push connect fittings — disassembly
and reassembly

1 Ford uses two different push connect fitting designs. Fittings used
with 3/8 and 5/16-inch diameter lines have a “hairpin” type clip; fittings
used with 1/4-inch diameter lines have a "duck bill" type clip. The proce-
dure used for releasing each type of fitting is different. The clips should be
replaced whenever a connector is disassembled.

2 Disconnect all push connect fittings from fuel system components
such as the fuel filter, the carburetor/fuel charging assembly, the fuel tank,
etc. before removing the assembly.

3/8 and 5/16-inch fittings (hairpin clip)

3 Inspect the internal portion of the fitting for accumulations of dirt. If
more than a light coating of dust is present, clean the fitting before disas-
sembly.

4 Some adhesion between the seals in the fitting and the line will occur
over a period of time. Twist the fitting on the line, then push and pull the
fitting until it moves freely.

5 Remove the hairpin clip from the fitting by bending the shipping tab
down until it clears the body (see illustration). Then, using nothing but
your hands, spread each leg about 1/8-inch to disengage the body and
push the legs through the fitting. Finally, pull lightly on the triangular end of
the clip and work it clear of the line and fitting. Remember, don't use any
tools to perform this part of the procedure.

6 Grasp the fitting and hose and pull it straight off the line.

7 Do not reuse the original clip in the fitting. A new clip must be used.

PUSH UNTIL

CLICK IS HEARD

3.9 Reassembling push connect fittings

8 Beforereinstalling the fitting on the line, wipe the line end with a clean
cloth. Inspect the inside of the fitting to ensure that it's free of dirt and/or
obstructions.

9 To reinstall the fitting on the line, align them and push the fitting into
place. When the fitting is engaged, a definite click will be heard. Pull on the
fitting to ensure that it's completely engaged (see illustration). To install
the new clip, insert it into any two adjacent openings in the fitting with the
triangular portion of the clip pointing away from the fitting opening. Using
yourindex finger, push the clip in until the legs are locked on the outside of
the fitting.

1/4-inch fittings (duck bill clip)

10 The duck bill clip type fitting consists of a body, spacers, O-rings and
the retaining clip (see illustration). The clip holds the fitting securely in
place on the line. One of the two following methods must be used to dis-
connect this type of fitting.

11 Before attempting to disconnect the fitting, check the visible internal
portion of the fitting for accumulations of dirt. If more than a light coating of
dust is evident, clean the fitting before disassembly.

12 Some adhesion between the sealsin the fitting and line will occur over
a period of time. Twist the fitting on the line, then push and pull the fitting
until it moves freely.

13 The preferred method used to disconnect the fitting requires a special
tool. Todisengage the line from the fitting, align the slot in the push connect
disassembly tool (Ford Part No. T82L-9500-AH or equivalent tool) with ei-
ther tab on the clip (90-degrees from the slots on the side of the fitting) and
insert the tool (see illustration). This disengages the duck bill from the

B D

3.10 A push connect fitting with a duck bill clip

3.13 Duck bill clip fitting disassembly using
the special Ford tool
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3.14 Pulling off the duck bill clip type push connect fitting

line. Note: Some fuel lines have a secondary bead which aligns with the
outer surface of the clip. The bead can make tool insertion difficult. If nec-
.essary. use the alternative disassembly method described in Step 16.
14 Holding the tool and the line with one hand, pull the fitting off (see il-
lustration). Note: Only moderate effort is necessary if the clip is properly
disengaged. The use of anything other than your hands should not be re-
quired.
15 Afterdisassembly, inspect and clean the line sealing surface. Alsoin-
spect the inside of the fitting and the line for any internal parts that may
have been dislodged from the fitting. Any loose internal parts should be
immediately reinstalled (use the line to insert the parts).
16 The alternative disassembly procedure requires a pair of small ad-
justable pliers. The pliers must have a jaw width of 3/16-inch or less.
17 Align the jaws of the pliers with the openings in the side of the fitting
and compress the portion of the retaining clip that engages the body. This
disengages the retaining clip from the body (often one side of the clip will
disengage betore the other — both sides must be disengaged).
18 Pullthe fitting off the line. Note: Only moderate effort is required if the
retaining clip has been properly disengaged. Do not use any tools for this
procedure.
19 Once thefitting is removed from the line end, check the fitting and line
for any internal parts that may have been dislodged from the fitting. Any
loose internal parts should be immediately reinstalled (use the line to in-
sert the parts).
20 The retaining clip will remain on the line. Disengage the clip from the
line bead to remove it. Do not reuse the retaining clip — install a new one!
21 Before reinstalling the fitting, wipe the line end with a clean cloth.
Check the inside of the fitting to make sure that it's free of dirt and/or ob-
structions.
22 Toreinstallthe fitting, align it with the line and push itinto place. When
the fitting is engaged, a definite click will be heard. Pull on the fitting to en-
sure that it's fully engaged.
23 Installthe new replacementclip by inserting one of the serrated edges
on the duck bill portion into one of the openings. Push on the other side
until the clip snaps into place.

Spring lock couplings - disassembly
and reassembly

24 The fuel supply and return lines used on EF| engines utilize spring
lock couplings at the engine fuel rail end instead of plastic push connect
fittings. The male end of the spring lock coupling, which is girded by two
O-rings, is inserted into a female flared end engine fitting. The coupling is
secured by a garter spring which prevents disengagement by gripping the
flared end of the female fitting. On later models, a cup-tether assembly
provides additional security.

25 Todisconnect the 1/2-inch (12.7mm) spring lock coupling supply fit-
ting, you will need to obtain a spring lock coupling tool D87L-9280-B or its
equivalent; for the 3/8-inch (9.52mm) return fitting, get tool D87L-9280-A
or its equivalent.

26 Study the accompanying illustrations carefully before detaching ei-
ther spring lock coupling fitting (see illustration).

4  Fuel pump — check

Mechanical fuel pump (carburetor equipped models)
1 Ifaproblem occursin the fuel pumpitself. it will normally either deliver
no fuel at all or not enough to sustain high engine speeds or loads.

2 When an engine develops a lean (fuel starved) condition, the fuel
pump is often to blame, but the same symptoms will be evident if the car-
buretor float bowlfilter is clogged. A lean condition will also occur if the car-
buretor is malfunctioning, the fuel lines and hoses are leaking, kinked or
restricted or the electrical system is shorting out or malfunctioning.

General check
3 If the fuel pump is noisy:

a) Checkforloose fuel pump mounting bolts and. if necessary, tighten
them to the specified torque. Replace the gasket if necessary.

b) Check for loose or missing fuel line mounting clips. Loose or miss-
ing clips will sound louder when you are sitting inside the vehicle
than when standing outside of it. Tighten the clips on the fuel lines
if necessary.

c) Check for a worn, or sticking fuel pump pushrod.

4 Before assuming a fuel pump is defective:

a) Be sure the tank has fuel in it.

b) Be sure the fuel filter is not plugged. If it hasn't been changed re-
cently, install a new one.

c¢) Inspectallrubber hoses from the fuel pump to the fuel tank for kinks
and cracks. With the engine idling, check all fuel lines and rubber
hoses and connections from the fuel pump to the fuel tank for fuel
leaks. Tighten any loose connections and replace kinked, cracked
or leaking fuel lines or hoses as required. Leaking or kinked lines
or hoses will severely affect fuel pump performance.

d) Inspect the fuel pump inlet and outlet connections for fuel leaks.
Tighten them if necessary.

e) Inspect the fuel pump diaphragm crimp (the area where the
stamped steel section is attached to the casting) and the breather
hole(s) in the casting for evidence of fuel or oil leakage. Replace
the pump it it's leaking.

Output (capacity) test

Warning: Gasoline is extremely flammable so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also, don't
work in a garage if a natural gas appliance such as a water heater or
clothes dryer is present.

5 Remove the air cleaner assembly (see Section 8).

6 Carefullydisconnectthe fuelline at the fuelfilterinlet (see Chapter 1).
7 Attachasection of rubber fuel hose to the end of the disconnected line
with hose clamps and route the end of the hose into an approved gasoline
container (1/2-liter or 1 pint minimum). Note: /t may be necessary to attach
asection of hose to the disconnected fuel line in order to reach the contain-
er. Disconnect the high tension wire from the coil and ground it on the en-
gine with a jumper wire. Crank the engine over about 10 revolutions. The
fuel pump should deliver at least 1/3-pint of fuel.

8 If the output is adequate, perform the pressure test below.

9 Ifthe output is less than specified, repeat the test with a remote fuel
supply. Detach the hose from the fuel pump inlet line and attach a separate
sectionoffuelhose to the line with a hose clamp. Route the end of the hose
into the remote fuel supply (an approved gasoline container at least half
full of fuel) and repeat the procedure in Step 7. It the output is now as speci-
fied, the problem is either a plugged in-tank filter or a kinked or leaking fuel
hose. Make the necessary repairs.

Pressure test

10 Connect a fuel pressure gauge (0 to 15 psi) to the fuel filter end of the
line.

11 Start the engine — it should be able to run for over 30 seconds on the
fuel in the carburetor bowl — and read the pressure after ten seconds.
Compare your reading to the specified pressure,
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[TO DISCONNECT COUPLING |

CAUTION — RELIEVE FUEL PRESSURE BEFORE
DISCONNECTING COUPLING

cur

REMOVE CLIP FROM COUPLING

@

USE SPECIFIED TOOL:
TOOL OR -9280-A — INCH
EQUIVALENT oy i

D87L-9280-B — 1/2 INCH

FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER
CAGE OPENING TO RELEASE THE GARTER SPRING.

®

PUSH TOOL INTO
CAGE OPENING

NOTE: SPECIFIED
TOOL WILL FIT
AROUND RUBBER
COVERED FUEL LINE.

PUSH THE TOOL INTO THE CAGE OPENING TO
RELEASE THE FEMALE FITTING FROM THE GARTER
SPRING

USE ONLY SPECIFIED FUEL
RESISTANT O-RINGS
(COLOR: BROWN)

CLEAN FITTINGS WITH SOLVENT. CHECK FOR
MISSING OR DAMAGED O-RINGS. REPLACE
MISSING O-RINGS. IF EITHER O-RING

IS DAMAGED, REPLACE BOTH O-RINGS.

GARTER SPRING

TO ENSURE COUPLING ENGAGEMENT, PULL ON
FITTING AND VISUALLY CHECK TO BE SURE
GAATER SPRING IS OVER FLARED END OF
FEMALE FITTING

®

PULL THE COUPLING MALE AND FEMALE FITTINGS
APART

®

@

REMOVE THE TOOL FROM THE DISCONNECTED
SPRING LOCK COUPLING

FEMALE

RUBBER  O.RINGS ARE SHOWING
HOSE

3.26 Connecting and disconnecting spring lock coupling fittings - later models use a tethered clip to secure the lines
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NOTE:

SAE-10W-40 ENGINE OIL

MAY BE USED AS

AN ASSEMBLY AID NO OTHER MATERIAL
MAY BE USED.

INSTALL RETAINER

2 REQ'D

2 REQ'D

5.5 Typical fuel tank and fittings

12 If pump pressure is not as specified, install a new fuel pump (refer to
Section 7).
13 Reconnect the fuel lines and install the air cleaner.

Electric fuel pump

14 An electric fuel pump malfunction will usually result in a loss of fuel
flow and/or pressure thatis often reflected by a corresponding drop in per-
formance. If you suspect an electric fuel pump problem, disconnect the
wire harness from the pump(s) (see Section 7), attach a fused jumper be-
tween the battery and the pump and carefully listen to the pump. If it's not
running. replace it. If it is running, then the problem lies within the fuel
pump circuit or elsewhere (see Troubleshooting). Diagnosis of this circuit
is beyond the scope of the home mechanic. Take the vehicle to a dealer
and have the fuel pump circuit checked by a professional.

5  Fuel tank — removal and installation

Refer to illustration 5.5

Note: Don't begin this procedure until the gauge indicates that the tank is
empty or nearly empty. If the tank must be removed when it's full (forexam-
ple, ifthe fuel pump malfunctions), siphon any remaining fuel from the tank
prior tu removal,

Warning: Gasoline is extremely flammable so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also, don't
work in a garage if a natural gas appliance such as a water heater or
clothes dryer is present.

1 Onfuel-injected models, relieve the fuel pressure (refer to Section 2.
2  Detach the cable from the negative terminal of the battery.

3 Raise the vehicle and support it securely on jackstands.

4 Unless the vehicle has been driven far enough to completely empty
thetank. it's agoodideato siphon the residus. fuel out before removing the
tank from the vehicle. Siphon or pump the fuel out through the fuel filler
pipe. On US models, a small diameter hose may be necessary because of
the small trap door installed in the fuel filler pipe to prevent vapors from
escapingdunng refueling. fuel-injected models have reservoirs inside the
tank to maintain fuel near the pump pick-up during vehicle cornering ma-
neuvers and when the fuel level is low. The reservoirs could prevent si-
phon tubes or hoses fram reaching the bottom of the fuel tank. This
situationcan be overcome by repositioning the siphon hose several times.
5 Removethe filler neck bracket bolt securing the fuel filler neck and the
breather hose to the fuel tank (see illustration)

6 If possible. disconnect the fuel and vapor lines (on some models. the
fittings are on top of the tank and cannot be reached until the tank is partial-
ly lowered),

7 Remove the electric fuel pump (if equipped) and sending unit wire
harness clips with a screwdriver. The harness connector is on top of the
tank andinaccessible. Since nointermediate connection pointis provided,
the harness cannot be disconnected from the fuel sender until the tank is
partially lowered.

8 Placeafloorjack underthe tank and position a block of wood between
the jack pad and the tank. Raise the jack until it's supporting the tank.

9 Remove the bolts or nuts from the front ends of the fuel tank straps
(see illustration 5.5). The straps are hinged at the other end so you can
swing them out of the way

10 Lower the tank far enough to unpiug the wiring harness.

11 Slowly lower the jack while steadying the tank. Remove the tank from

* the vehicle.

12 It you're replacing the tank, or having it cleaned or repaired, refer to
Section 6.
13 Refer to Section 7 to remove and install the fuel pump/sending unit,
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e 4 *w i ,
7.1 When disconnecting a metal fuel
line from the pump, use a flare nut
wrench and a backup wrench to
prevent damage

14 Installationis the reverse of removal. SAE 10W-40 engine oil can be
used as an assembly aid when pushing the fuel filler neck back into the
tank.

6  Fuel tank — cleaning and repair

1 Repairsto the fuel tank or filler neck should be performed by a profes-
sional with the proper training to carry out this critical and potentially dan-
gerous work. Even after cleaning and flushing, explosive fumes can
remain and could explode during repair of the tank.

2 Ifthefuel tank is removed from the vehicle, it should not be placed in
an area where sparks or open flames could ignite the fumes coming out of
the tank. Warning: Be especially careful inside a garage where a natural
gas appliance 1s located because the pilot ight could cause an explosion!

7  Fuel pump —removal and installation

Warning: Gasoline is extremely flammable so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also. don't
work in a garage If a natural gas appliance such as a water heater or
clothes dryer is present.

Mechanical fuel pump (carburetor equipped models)
Refer to illustrations 7.1 and 7.6

1 Loosen the threaded fuel line fittings (at the pump) with the proper
size wrench (a flare nut wrench is recommended), then retighten them un-
til they're just snug (see illustration). Don't remove the lines at this time.
The outlet line is pressurized, so protect your eyes with safety goggles or
wrap the fitting with a shop rag. then loosen it carefully.

2 Loosen the mounting bolts two turns. Use your hands to loosen the
fuel pumpifit's stuck to the block (do not use a tool - you could damage the
pump). If you cannot loosen the pump by hand, have an assistant operate
the starter while you keep one hand on the pump. As the camshaft turns, it
willoperate the pump—-when the pump teels loose, stop turning the engine
over.

3 Disconnect the fuel lines from the pump. Be sure to use a backup
wrench.

4  Remove the fuel pump bolts and detach the pump and gasket. Dis-
card the old gasket.

5 Remove all old gasket material and sealant from the engine block. If
you're installing the original pump, remove all the old gasket material from
the pump mating surface as well. Wipe the mating surfaces of the block
and pump with a cloth saturated with lacquer thinner or acetone.

7.6  When installing the fuel pump, apply
white grease to the rocker arm; use RTV
sealant to hold the gasket in place

7.12 Be sure to use a brass punch or

wood dowel when loosening the lock

ring on the electric fuel pump/sending
unit (a spark from a steel punch or
hammer could cause an explosion!)

6 Insertthe bolts through the pump (to use as a guides for the new gas-
ket) and place the gasket in position on the fuel pump mounting flange
{use RTV sealant to hold the gasket in place). Position the fuel pump on
the block (make sure the pump arm engages the camshaft properly) (see
illustration). Tighten the bolts a little at a time until they're at the specified
torque.

7 Attach the fuel lines to the pump. Start the threaded fitting by hand to
avoid cross-threading it. Tighten the outlet nut securely. If any of the hoses
are cracked, hardened or otherwise deteriorated, replace them at this
time.

8 Start the engine and check for fuel leaks for two minutes.

9 Stopthe engine and check the fuel line connections for leaks by run-
ning a finger under each fitting. Check for oil leaks at the fuel pump mount-
ing gasket.

Electric in-tank fuel pump (fuel-injected models)
Refer to illustrations 7.12 and 7.15

10 Relieve the fuel system pressure (refer to Section 2).

11 Remove the fuel tank (refer to Section 5).

12 Using a brass punch or wood dowel only, tap the lock ring counter-
clockwise until it's loose (see illustration).

13 Carefully pull the fuel pump/sending unit assembly from the tank.
14 Remove the old lock ring gasket and discard it.

15 If you're planning to reinstall the original fuel pump/sending unit, re-
move the strainer by prying it off with a screwdriver (see illustration),

L

i ¥ "\

7.15 If you're replacing the pump, this step isn’t necessary, but if
you're going to reinstall the old pump, remove the strainer and

clean it with solvent
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8.2 An exploded view of a typical air cleaner
assembly for a V8 engine equipped with a
carburetor or Central Fuel Injection (CFl)

washitin clean solvent, then push it back onto the metal pipe on the end of
the pump. If you're installing a new pump/sending unit, the assembly will
include a new strainer.

16 Clean the fuel pump mounting flange and the tank mounting surface
and seal ring groove.

17 Instaliation is the reverse of removal. Apply a thin coat of heavy
grease to the new lock ring gasket to hold it in place during assembly.

Electric chassis-mount fuel pump
(fuel-injected models)

18 Depressurize the fuel system as outlined in Section 2 and raise the
vehicle with a hoist.

19 Disconnect the electrical connectors from the body harness and re-
move the inlet and outlet lines from the fuel pump.

20 The fuel pump may now be removed from the assembly by bending
the tab out and sliding the pump out of the retaining ring.

21 Remove the electrical wiring harness from the assembly by inserting
ascrewdriver or knife between the connector and retaining clip and sliding
the connector towards the pump inlet.

22 Wheninstalling, make sure the fittings on the pump have gaskets in
place, that the gaskets are properly positioned and that the fittings have
been tightened properly.

23 Checkthe wiring harness boots to make sure they are pushed into the
pump terminals far enough to seal and check that the wire terminals are
pushed onto the pump terminals all the way.

24 Wrap the fuel pump retaining ring around the fuel pump. Locate the
slotinthe ring so that it faces the bracket base and push the pump and ring
assembly into the bracket. Make sure the tab onthe ring contacts the tab of
the bracket and that the bracket tabs do not contact the pump case. When
the pump is inserted into the bracket as far as possible and the wiring har-

ness comes out the bottom of the ring, bend the rear tab to prevent the
pump from sliding out.

25 Connectthefuellinestothe pump assembly, then attach the electrical
harness connector to the body electrical connector.

26 Start the vehicle, check for proper operation of the pump and look for
leaks.

8  Air cleaner housing — removal and installation

Carburetor and CFl equipped models

Refer to illustration 8.2

Note: The air cleaner housing assemblies used with carburetors and CF/
are basically similar.

1 Detach the cable from the negative terminal of the battery.

2 Detachthe fresh air inlet tube from the mouth of the air cleaner hous-
ing assembly snorkel (see illustration).

3 Clearly label and detach all vacuum hoses, lines and electrical con-
nectors as necessary from the air cleaner housing assembly.

4 Remove the wing nut and grommet (if equipped) from the air cleaner
housing and remove the cover.

5 Removethe aircleanerfilter element. Inspect it for signs of dust or dirt
leaking through holes in the filter material or past the end seals (see Chap-
ter 1).

6  Lift the air cleaner housing assembly off.

7 Installation is the reverse ot removal.

EFl and SEFI equipped models

Note: Because the air cleaner housing assemblies on EFl and SEF/ fuel
systemns are virtually identical, the following procedure applies to both of
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A gy 5
9.2 A typical throttle cable/accelerator pedal installation —to
separate the cable from the pedal, pull back on the cable while
pushing forward on the upper end of the pedal, then lift the cable
up and out of the slot in the pedal arm

them. However, it is a general guideline and small but insignificant differ-
ences may be noted

V8 engine

8 Detach the cable from the negative terminal of the battery.

9 Disconnectthe air outlet tube from the air cleaner assembly (see Sec-
tion 16 in Chapter 1).

10 Unclipthe upper half of the air cleaner housing assembly and remove
it

11 Remove the air cleaner filter element.

12 Remove the aircleaner housing assembly mounting nuts and detach
the assembly.

13 |fyouwishtoremove orreplace the resonator (which is located on the
other side of the fender apron), simply remove the mounting nuts and de-
tach it.

14 |Installation is the reverse of removal.

Four-cylinder engine

15 Detach the cable from the negative terminal of the battery.

16 Remove the wing nut from the air cleaner housing cover (see Sec-
tion 16 in Chapter 1)

17 Remove the air cleaner cover and the filter element.

18 Remove the air cleaner housing assembly mounting screws from the
floor of the assembly.

19 Slightly raise the housing assembly, loosen the hose clamp and re-
move the air cleaner outlet tube which connects to the vane air meter
(electronic air control sensor)

20 Remove the air cleaner housing assembly.

21 Installation is the reverse of removal

9  Throttle cable — replacement

Refer to illustrations 8.2 and 8.3

1 Remove the air intake duct and air cleaner housing assembly (see
Section 8), if necessary

2 Detach the cable snap-in nylon bushing from the accelerator pedal
arm (see illustration).

3 Removethe cable housing from the firewall by removing the two bolts
(see illustration).

4 Detach the cable from the bracket on the engine.

5 Detach the throttle cable and, if equipped, cruise control cable as-
sembly from the throttle lever by inserting a screwdriver between the cable
assembly and the throttle lever and twisting the screwdriver.

9.3 To detach the throttle cable from the firewall, simply remove
the two bolts

6 Separate the cruise control cable (if equipped) from the accelerator
cable by removing the clip attaching them.

7 Installation is the reverse of removal.

10 Carburetor — diagnosis, removal, overhaul and installation

Warning: Gasoline is extremely flammable, so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also, don't
work in a garage if a natural gas appliance such as a water heater or
clothes dryer is present.

Diagnosis
1 Athorough road test and check of carburetor adjustments should be
done before any major carburetor service work. Specifications for some
adjustments are listed on the Vehicle Emissions Control Information label
found in the engine compartment.
2 Some performance complaints directed atthe carburetor are actually
aresult of loose, out-of-adjustment or malfunctioning engine or electrical
components. Others develop when vacuum hoses leak, are disconnected
or are incorrectly routed. The proper approach to analyzing carburetor
problems should include a routine check of the following items:
a) Inspectallvacuum hoses and actuators for leaks and correctinstal-
lation (see Chapter 6).
b) Tighten the intake manifold nuts/bolts and carburetor mounting
nuts evenly and securely.
c) Perform a cylinder compression test (see Chapter 2).
d) Clean or replace the spark plugs as necessary.
e) Check the spark plug wires,
f) Inspect the ignition primary wires and check the vacuum advance
operation. Replace any defective parts.
g) Check the ignition timing according to the instructions printed on
the Emissions Control Information label.
h) Check the fuel pump pressure.
i) Check the heat control valve in the air cleaner for proper operation
(see Chapter 6).
i) Check/replace the air filter element.
k) Check the PCV system (see Chapter 6).
3 Carburetor problems usually show up as flooding, hard starting, stall-
ing, severe backfiring, poor acceleration and lack of response to idle mix-
ture screw adjustments. A carburetor that is leaking fuel and/or covered
with wet looking deposits definitely needs attention.
4 Diagnosing carburetor problems may require that the engine be
started and run with the air cleaner off. While running the engine without
the air cleaner, backfires are possible. This situation is likely to occur if the
carburetor is malfunctioning, but just the removal of the air cleaner can
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lean the fuel/air mixture enough to produce an engine backfire. Warning:
Do not position any part of your body, especially your face, directly over the
carburetor during inspection and servicing procedures!

Removal

5 Remove the air cleaner housing assembly (see Section 8).

6 Disconnect the throttle cable from the throttle lever (see Section 9).
7 It your vehicle is equipped with an automatic transmission, discon-
nect the TV rod from the throttle lever (see Chapter 7).

8 Note: To simplify installation, label all vacuum hoses and fittings be-
fore removing them. Disconnect all vacuum hoses and the fuel line from
the carburetor. Use a backup wrench on the fuel inlet fitting when remov-
ing the fuel line to avoid changing the float level,

9 Label the wires and terminals, then unplug all wire harness connec-
tors at the carburetor.

10 Remove the mounting nuts and detach the carburetor from the intake
manifold. Remove the carburetor mounting gasket and, if equipped,
spacer. Place a rag inside the intake manifold cavity to prevent dirt and
debris from falling down into the engine while the carburetor is removed.

Overhaul

11 Onceit'sdeterminedthatthe carburetor needs adjustment oran over-
haul, several options are available. If you're going to attempt to overhaul
the carburetor yourself, first obtain a good quality carburetor rebuild kit
(which willinclude all necessary gaskets, internal parts, instructions and a
parts list). You'll also need some special solvent and a means of blowing
out the internal passages of the carburetor with air,

12 Because carburetor designs are constantly modified by the manufac-
turer in order to meet increasingly more stringent emissions regulations, it
isn't feasible for us to do a step-by-step overhaul of each type. You'll re-
ceive a detailed, well illustrated set of instructions with any carburetor
overhaul kit: they will apply in a more specific manner to the carburetor on
your vehicle.

13 Another alternative is to obtain a new or rebuilt carburetor. They are
readily available from dealers and auto parts stores. Make absolutely sure
the exchange carburetor is identical to the original. A tag is usually at-
tached to the top of the carburetor. It will aid in determining the exact type
of carburetor you have. When obtaining a rebuilt carburetor or a rebuild kit,
take time to make sure that the kit or carburetor matches your application
exactly. Seemingly insignificant difterences can make a large difference in
the performance of your engine,

14 If you choose to overhaul your own carburetor, allow enough time to
disassemble the carburetor carefully, soak the necessary parts in the
cleaning solvent (usually for at least one-half day or according to the in-
structions listed on the carburetor cleaner) and reassembile it, which will
usually take much longer than disassembly. When disassembling the car-
buretor, match each part with the illustration in the carburetor kit and lay
the parts outin order on a clean work surface. Overhauls by inexperienced
mechanics can result in an engine which runs poorly or not at all. To avoid
this, use care and patience when disassembling the carburetor so you can
reassemble it correctly.

Installation

15 Clean the gasket mating surfaces of the intake manifold and the car-
buretor to remove all traces of the old gasket. Remove the rag from the
manifold. Place the spacer, if equipped, and a new gasket on the intake
manifold. Position the carburetor on the gasket and spacer and install the
mounting nuts. To prevent distortion or damage to the carburetor body
flange, tighten the nuts to the specified torque in several steps.

16 The remaining installation steps are the reverse of removal.

11 Fuel injection systems — general information

Central Fuel Injection (CFl) system

The Central Fuel Injection (CFl) system is a single point, pulse time
modulated injection system. Fuel is metered into the air intake stream in
accordance with engine demands by two solenoid injection valves
mounted in a throttle body on the intake manifold.

Fuelis supplied from the fuel tank by a low pressure, electric fuel pump

mountedinthe fueltank. The fuelis filtered and sent to the air throttle body,
where a regulator maintains the fuel delivery pressure at a nominal value
of 14.5 psi. A pair of injector nozzles are mounted vertically above the
throttle plates and connected in series with the fuel pressure regulator. Ex-
cess fuel supplied by the pump but not needed by the engine is returned
to the fuel tank by a steel fuel return line.

The fuel charging assembly consists of five individual components
which perform the fuel and air metering function. The throttle body assem-
bly is attached to the conventional carburetor mounting pad on the intake
manifold and houses the air control system, fuel injector nozzle, fuel pres-
sure regulator, fuel pressure diagnostic valve, cold engine speed control
and throttle position sensor.

Air flow to the engine is controlled by a single butterfly valve mounted
in a two piece, die-cast aluminum housing called a throttle body. The but-
terfly valve is identical in configuration to the throttie plates of a conven-
tional carburetor and is actuated by a similar pedal and linkage
arrangement.

The fuel injector nozzle is mounted vertically above the throttle plate
and is an electro-mechanical device which meters and atomizes the fuel
delivered to the engine. The injector valve body consists of a solenoid ac-
tuated ball and seat valve assembly.

An electrical control signal from the EEC electronic processor acti-
vates the solenoid, causing the ball to move off the seat and allowing fuel
to flow. The injector flow orifice is fixed and the fuel supply is constant.
Therefore, fuel flow to the engine is controlled by how long the solenoid
is energized.

The pressure regulator is integral to the fuel charging main body near
the rear of the air horn surface. The regulator is located so as to nullify the
effects of the supply line pressure drops. Its design is such that it is not
sensitive to back pressure in the return line to the tank.

A second function of the pressure regulator is to maintain fuel supply
pressure upon fuel pump shutdown. The regulator functions as a down-
stream check valve and traps the fuel between itself and the fuel pump.
The constantfuel pressure level after engine shutdown precludes fuel line
vapor formation and allows for rapid restarts and stable idle operation im-
mediately thereatter,

Itregulates the fuelpressure to the injector nozzles at a constant nomi-
nal value of 14.5 psi.

The throttle actuator controls idle speed by modulating the throttle le-
ver for the required air flow to maintain the desired engine rpm for any op-
erating condition, from an idling cold engine to a warm engine at normal
operating temperature. Anidle tracking switcn (ITS) determines when the
throttle lever has contacted the actuator, signalling the need to control en-
gine rpm. The DC motor extends or retracts a linear shaft through a gear
reduction system. The motor direction is determined by the polarity of the
applied voltage.

A throttle position sensor (non-adjustable) is mounted to the throttle
shafton the choke side of the fuel charging assembly and is used to supply
a voltage output proportional to the change in the throttle position. The TP
sensor is used by the computer (EEC) to determine the operation mode
(closed throttle. part throttle and wide open throttle) for selection of the
proper fuel mixture, spark and EGR at all engine speeds and loads.

Electronic Fuel Injection (EFI) and Sequential
Electronic Fuel Injection (SEFI)

Refer to illustration 11.12

Two basically similar electronic fuel injection systems are used on
many of the models covered by this manual.

The Sequential Electronic Fuel Injection (SEFI) system and the Elec-
tronic Fuel Injection (EFI) system are known as multi-point, pulse time,
speed density control designs. On the SEF| system (see illustration),
fuel is metered into each intake port in sequence with the engine firing or-
der in accordance with engine demand through eight injectors mounted
on atuned intake manifold. On the EF| system used with the 2.3L four-cy-
linder engine, fuelis metered into the intake air stream in accordance with
engine demand through four injectors mounted on a tuned intake man-
ifold. A blow-through turbocharger system is utilized on the Mustang SVO
to reduce fuel delivery time, increase turbine energy available and elimi-
nate compressor throttling.
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11.12 The main components of
the Sequential Electronic
Fuel Injection (SEFI) system
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On both systems, an on-board Electronic Engine Control (EEC-IV)
computer accepts inputs from various engine sensors to compute the re-
quired fuel flow rate necessary to maintain a prescribed air/fuel ratio
throughout the entire engine operational range. The computer then out-
puts a command to the fuel injectors to meter the approximate quantity of
fuel.

The EEC-IV engine control system also determines and compensates
for the age of the vehicle and its uniqueness. The system automatically
senses and compensates for changes in altitude and, on models with a
manualtransmission, permits push-starting, should it become necessary.

The fuel delivery systems for both designs are similar. An electric in-
tank fuel pump forces pressurized fuel through a series of metal and plas-
tic lines and an inline fuel filter/reservoir to the fuel charging manifold
assembly. The early SEF| system utilizes two pumps — a low pressure unit
inthe tank and a high pressure model mounted outside the tank. The later
SEFI system uses a single high-pressure pump mounted inside the tank.

The fuel charging manifold assembly incorporates electrically actu-
ated fuel injectors directly above each intake port. When energized, the
injectors spray a metered quantity of fuel into the intake air stream.

Aconstant fuel pressure drop is maintained across the injector nozzles
by a pressure regulator. The regulator is connected in series with the fuel
injectors and is positioned downstream from them. Excess fuel passes
through the regulator and returns to the fueltank through a fuel return line.

On the SEFI, each injector is energized once every other crankshaft
revolution in sequence with engine firing order. On the EFI, the injectors
are energized every crankshaft revolution; on models through 1988, all
four injectors are energized at once, while on 1989 and later models. the
injectors are energized in pairs (1-4 and 2-3). The period of time that the
injectors are energized (known as "on time” or “pulse width") is controlled
by the EEC computer. Air entering the engine is sensed by speed, pres-
sure and temperature sensors. The outputs of these sensors are pro-
cessed by the EEC-V computer. The computer determines the needed
injector pulse width and outputs a command to the injector to meter the
exact quantity of fuel.

On the turbocharged four-cylinder, all injectors are energized simulta-
neously, once every crankshaft revolution. Air entering the engine is mea-
sured by a vane airflow meter located between the air cleaner and the
turbocharger. The airtlow is then compressed by the turbocharger before
introductioninto anintercooler (only on SVO models) and then into the fuel
charging manifold. This airflow information, combined with input from sev-
eral otherengine sensors, enables the computer to determine the required
fuelflow rate necessary to maintain a prescribed air/fuel ratio for the given
engine operation. The computer calculates the necessary injector pulse

width and outputs a command to the injector to meter the right amount of
fuel.

12 Fuel injection system — pressure check

Refer to illustration 12.1

Warning: Gasoline is extremely flammable, so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also, don't
work in a garage if a natural gas appliance such as a water heater or
clothes dryer is present.

1 With a Ford T80L-9974-B fuel pressure gauge (or equivalent) and
adapter T85L-9974-A (or equivalent), the fuel pressure of any fuel-in-
jected vehicle covered by this manual can be measured easily and quickly.
All fuel-injected versions of this vehicle are equipped with Schrader
valves. On CFl-equipped models, the Schrader valve is located on the fuel
charging (throttle body) assembly (see illustration). On EFI| and SEFI
models, the Schrader valve is on the fuel rail.

N A _‘f‘ y = :
12.1 This Schrader valve fitting (arrow) on the fuel charging
assembly of the Central Fuel Injection (CFl) system can be used
to relieve fuel pressure (only if you have the special Ford

pressure gauge and adapter) and to measure pressure with the
Ford or any equivalent gauge (with the correct adapter)
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13.6 Explcded view of a typical CFl assembly

Fuel charging main 18  Fuelinjector upper O-ring
body assembly 19 Fuel injector lower O-ring
1 Screw 11 Fuel pressure regulator screw 20  Fuelinjector assembly
2  ISC motor 12 Fuel pressure regulator (TP sensor side)
3 Transmission lever spring assembly 21 Fuelinjector upper O-ring
4 Connector bracket screw 13 Pressure regulator O-ring 22  Fuel injector lower O-ring
5  Throttle position sensor screw 14 Pressure regulator gasket 23 Wiring assembly screw
6  Throttle position sensor 15  Fuel injector retaining screw 24  Fuel injector wiring assembly
7 Throttle body screws 16 Fuel injector retainer 25  Pressure relief valve cap
8  Throttle body assembly 17 Fuelinjector assembly 26  Schrader fuel pressure relief
9  Fuel charging body gasket (throttle side) valve assembly

2 The special Ford fuel pressure gauge/adapter assembly is designed
torelieve fuel pressure, as well as measure it. through the Schrader valve.
If you have this gauge, you can use this method as an alternative to the
procedure for fuel pressure relief outlined in Section 2. Warning: DONOT
attempt to relieve fuel pressure through the Schrader valve without this
special setup!

3 To attach the gauge, simply remove the valve cap, screw on the
adapter and attach the gauge to the adapter.

4  Startthe engine and allow it to reach a steady idle. Note the indicated
fuel pressure reading and compare it to the pressure listed in this Chap-
ter's Specifications.

5 |If the indicated fuel pressure is lower than specified, the problem is
probably either a leaking fuel line, a malfunctioning fuel pump or a leaking
injector. If the pressure is higher than specified, the cause could be a
blocked tuel line or a stuck fuel pressure regulator.

13 Central Fuel Injection (CFl) system — component replacement

Warning: Gasoline is extremely flammable, so extra precautions must be
taken when working on any part of the fuel system. DO NOT smoke or al-
low open flames or bare light bulbs in or near the work area. Also, don't
work in a garage if a natural gas appliance such as a water heater or
clothes dryer is present.

CFl assembly

Refer to illustration 13.6

1 When buying replacement parts for the CF| assembly, always check
the number on the identification tag on the side of the CFl assembly to
make sure that you are getting the right parts.

2 Relieve the fuel system pressure (see Section 2). Detach the cable
from the negative terminal of the battery.

3 Remove the air cleaner housing assembly (see Section 8).

4 Detach the throttle cable and, if equipped, cruise control cable fitting
from the throttle lever (see Section 9).

5 Ityourvehicleis equipped with an automatic transmission, detach the
downshift rod.

6 Unplug the electrical connectors to the fuel injectors, the ldle Speed
Control (ISC) and the Throttle Position (TP) sensor (see illustration).

7 Remove the fuel line bracket bolt.

8 Usingabackupwrench, detachthe fuel feed and return lines. Note: /f
either line proves difficult to pull out, carefully wiggle it up and down — do
not strike the lines with a tool or attempt to pry them loose or you may dent
them.

9  Detach the PCV hose.

10 Remove the four mounting nuts,

11 Installation is the reverse of remaoval.

Idle Speed Control (ISC) motor

12 Detachthe cable from the negative terminal of the battery and unplug
the electrical connector from the ISC motor.

13 Remove the downshift lever return spring.

14 Remove the two mounting bolts and detach the ISC motor.

15 Installation is the reverse of removal.

Throttle Position (TP) sensor

Note: It is not necessary to remove the CFl assembly to replace the TP
sensor.

Removal

16 Detach the cable from the negative terminal of the battery.

17 Unplugthe wire harness electrical connector from the TP sensor con-
nector.

18 Remove the TP sensor electrical connector bracket retaining screw
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Fuel injector

Refer to illustration 13.27

25 Remove the CFl assembly from the intake manifold (see above).
26 Remove the air cleaner stud.

27 Remove the four throttle body-to-main body screws and separate the
throttle body and main body assemblies (see illustration 13.6). Caution:
Do not remove the three screws which attach the pressure regulator to the
main body assembly (see illustration).

28 Clearly mark the injectors with respect to their orientation to the
throttle lever and TP sensor. Caution: The injectors must not be mixed up
during reassembly.

29 Unplugtheinjector electrical connectors. Pullon the connector plugs,
not on the wires.

30 Remove the fuel injector retainer screw and retainer.

31 Carefully pull up on the injector while using a twisting motion.

32 Discard the old O-rings and replace them with new ones. Use a light
grade oil to lubricate the new O-rings before installing them.

33 Installation is the reverse of removal,

13.27 Do not remove these three screws (arrows) — they attach
the pressure regulator to the fuel charging assembly

and detach the bracket and connector from the throttle body.

19 Remove the TP sensor retaining screws (see illustration 13.6). 14 Sequential Electronic Fuel Injection (SEFI) and Electronic
20 Slide the throttle position sensor off the throttle shaft. Fuel Injection (EFI) systems — component replacement
Installation

21 Holding the throttle sensor with the wire harness facing up and to the Upper intake manifold and air intake throttle bady
left, slide it onto the throttle shaft.

22 Rotate the throttle position sensor clockwise until it's aligned with the Refer to illustrations 14.2a, 14.2b and 14.8
screw holes on the throttle body. Install the retaining screws and tighten Removal

them securely. 1 Detach the cable from the negative terminal of the battery.
23 Install the throttle position sensor wiring harness bracket bolt. 2 Unplugthe electrical connectors at the air bypass valve, throttle posi-
24 The remainder of installation is the reverse of removal. tion sensor and EGR position sensor (see illustrations).

14.2a An exploded view of the
Sequential Electronic Fuel
Injection (SEFI) assembly
used on the V8 engine

19  EGR valve gasket

20 EGR valve and position sensor
21 PCVvalve

22 PCVgrommet

23  Crankcase vent element

24  Lower intake manifold

25  Thermostat housing gasket

1 Schrader valve 26  Thermostat
2  Schrader valve cap 27  Thermostat housing
3 Fuel rail assembly mounting bolt
4 O-ring seal 28  Engine coolant outlet
5 Fuel pressure regulator gasket connector assembly
6 Fuel pressure regulator 29  Heater water supply
7 Upper manifold cover and return tube
8  Upper manifold cover 30 EEC coolant
mounting screw temperature sensor
9 Upper intake manifold 31 Upper to lower
mounting bolt (long) manifold gasket
10  EGR spacer gasket 32  Upper intake manifold
11 EGR spacer mounting bolt (short)
12 TP sensor connector 33  Decorative end cover
13 TP sensor mounting screw 34  Plug-cap
14 Throttle Position (TP) sensor 35  Upper intake manifold
15  Throttle air bypass valve 36  Fuel pressure regulator
16  Throttle air bypass valve retaining screw
gasket 37  Fuel rail assembly
17 Throttle body assembly mounting bolt

18  Throttle body gasket 38  Fuelinjector
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14.2b The SEFI throttle body assembly on a V8 engine

3 Detach the throttle linkage (see Section 9) and transmission linkage
(see Chapter 7) from the air intake throttle body.

4  Detach the throttle cable/downshift cable bracket from the intake
manifold (see Section 9) and position the bracket and cables out of the
way.

5 Clearly label, then detach, the vacuum lines to the upper intake man-
ifold vacuum tree, the EGR valve and the fuel pressure regulator.

6 Detachthe PCV system by disconnecting the hose from the fitting on
the rear of the upper manifold.

7 If equipped, detach the canister purge line or lines from the throttle
body and detach the EGR spacer coolant lines from the EGR spacer.

B Remove the six upper intake manifold retaining bolts (see ‘llustra-
tion).

9 Remove the upper intake manifold and throttle body as an assembly
from the lower intake manifold.

Installation

10 Be sure toclean and inspect the mounting faces of the lower and up-
perintake manifolds before positioning the new gasket on the lower intake
mounting face. The use of alignment studs may be helpful. Install the up-
perintake manifold and throttle body assembly on the lower manifold. En-
sure that the gasket remains in place (if alignment studs are not used).
Install the six upper intake manifold retaining bolts and tighten to the speci-
fied torque. Installation is otherwise the reverse of removal.

Air intake throttle body

Removal

11 Detach the cable from the negative terminal of the battery.

12 Detach the throttle position sensor and throttle air bypass valve con-
nectors.

13 If equipped, remove the PCV vent closure hose at the throttle body.
14 Remove the four throttle body mounting nuts (see illustration
14.2b).

15 Carefully separate the air throttle body from the EGR spacer.

16 Remove and discard the gasket between the throttle body and the
EGR spacer.

Installation

17 Cleanthe gasket mating surfaces. If scraping is necessary, be careful
not to damage the gasket surfaces or allow material to drop into the man-
ifold. Installation is the reverse of removal. Be sure to tighten the throttle
body mounting nuts to the specified torque.

COVER PLATE

UPPER INTAKE

LOWER INTAKE

\ MANIFOLD

14.8 An exploded view of the upper intake manifold
assembly of an SEFI| system on a V8 engine
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14.21 The Throttle Position (TP) sensor, mounting
screws and connector

Throttle Position (TP) sensor

Refer to illustration 14.21

18 Detach the cable from the negative terminal of the battery.

18 Detach the throttle position sensor from the wiring harness.

20 Scribe areference mark across the edge of the sensor and the throttle
body to ensure correct position during installation.

21 Remove the two throttle position sensor mounting screws (see illus-
tration).

22 Remove the throttle position sensor,

23 |Installation is the reverse of removal. Be sure to tighten the screws
securely.

Air bypass valve assembly

24 Detach the cable from the negative terminal of the battery.

25 Detach the air bypass valve assembly from the wiring harness.

26 Remove the two air bypass valve retaining bolts.

27 Remove the air bypass valve and gasket.

28 Clean the gasket mating surface. If scraping is necessary, be careful
nottodamage the air bypass valve or throttie body gasket surfaces or drop
material into the throttle body.

29 Installationis essentially the reverse of removal. Be sure totighten the
bolts securely.
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14.34 An exploded view of the SEFI fuel rail assembly
on a V8 engine

Fuel rail assembly

Refer to illustration 14.34

Removal

30 Relieve the fuel pressure (see Section 2).

31 Detach the cable from the negative terminal of the battery.

32 Remove the upper manifold assembly (see above),

33 Usingthe special spring lock coupler tool D87L-9280-A or equivalent,
disconnect the crossover fuel hose from the fuel rail assembly.

34 Remove the four fuel rail assembly retaining bolts (two on each side)
(see illustration).

35 Carefully disengage the fuel rail from the fuel injectors and remove
the tuel rail. Note: It may be easier to remove the injectors with the fuel rail
as an assembly.

36 Usearocking, side-to-side motion while lifting to remove the injectors
from the fuel rail.

Instaliation

37 Ensure that the injector caps are clean and free of contamination.
38 Placethe fuelinjector fuel rail assembly over each of the injectors and
seatthe injectorsinto the fuel rail. Ensure that the injectors are well seated
inthe fuel rail assembly. Note: /It may be easier to seat the injectors in the

fuel rail and then seat the entire assembly in the lower intake manifold.
39 Secure the fuel rail assembly with the four retaining bolts and tighten
them to the specified torque.

40 The remainder of installation is the reverse of removal.

Fuel pressure regulator

Removal

41 Relieve the system fuel pressure (see Section 2).

42 Detach the cable from the negative terminal of the battery.

43 Remove the vacuum line at the pressure regulator,

44 Remove the three Allen retaining screws from the regulator housing.
45 Remove the pressure regulator assembly, gasket and O-ring. Dis-
card the gasket and inspect the O-ring for signs of cracks or deterioration.
46 If scraping is necessary, be careful not to damage the fuel pressure
regulator or fuel supply line gasket surfaces.

Installation

47 Lubricate the fuel pressure regulator O-ring with engine oil. Note:
Never use silicone grease. It will clog the injectors.

48 Ensurethatthe gasketsurfaces of the fuel pressure regulator and fuel
rail assembly are clean.

49 Install the O-ring and new gasket on the regulator.

50 Install the fuel pressure regulator on the fuel rail assembly. Tighten
the three screws securely.

51 The remainder of installation is the reverse of removal.

Fuel injector

Refer to illustrations 14.55, 14.56 and 14.57

Removal

52 Relieve the system fuel pressure (see Section 2).

53 Remove the upper intake manifold assembly (see above).

54 Remove the fuel rail assembly (see above).

55 Carefully remove the electrical harness connectors from the individu-
al injectors as required (see illustration).

56 Grasping the injector body, pull up while gently rocking the injector
from side-to-side (see illustration).

57 Inspecttheinjector O-rings (two perinjector) for signs of deterioration
(see illustration). Replace as required.

58 Inspect the injector plastic “hat" (covering the injector pintle) and
washer for signs of deterioration. Replace as required. If the hat is miss-
ing, look for it in the intake manifold.

Installation

59 Lubricate the new O-rings with light grade oil ESE-M2C39-F or equiv-
alent and install two on each injector. Note: Do not use silicone grease. It
will clog the injectors.

60 Using a light, twisting motion, install the injector(s).

61 The remainder of installation is the reverse of removal.

ELECTRICAL
OR

INJECTOR

14.55 Be careful when unplugging the
electrical connector from a fuel injector

14.56 The proper way to remove an
injector from the intake manifold is to
grasp the body and pull up while gently

LOWER
INTAKE
MANIFOLD

PINTLE PROTECTION
CAP (PLASTIC 'HAT")

14.57 Note the proper location of the
two injector O-rings, the washer and the
plastic hat that protects the pintle

rocking the injector from side-to-side
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15.1a An exploded view of the
EFI system used on the 2.3L

four-cylinder engine (1990 and earlier
model shown, later models similar

1 Throttle body assembly
2  Throttle body retaining nut
3  Throttle body retaining stud
4  Throttle body to intake
manifold gasket 20  Secondary throttle control
5  Upper to lower manifold screw lever washer
6  Upper to lower manifold stud 21 Secondary throttle control
7 Intake upper manifold lever spacer
8 TP sensor bracket retaining screw 22  Secondary throttle control
9 TP sensor retaining screw lever spacer
10  Throttle Position (TP) sensor 23  Carburetor throttle return spring
11 Throttle Position (TP) sensor 24 Accelerator pump bushing
gasket 25  Upper-to-lower intake manifold 33 Regulator assembly
12  Air bypass valve retaining screw gasket 34  Fuel regulator gasket
13  Air bypass valve 26 Lower intake manifold assembly 35  Fuel pressure regulator O-ring seal
14 Air bypass valve gasket 27  Nipple 36  Fuel rail to lower manifold screw
15  Idle screw spring 28  Fuel pressure regulator screw 37 Injector assembly
16  Throttle stop screw 29  Fuel rail manifold assembly 38  Lower intake manifold-to-engine
17 Throttle body retaining bolt 30 Fuel pressure relief valve assembly gasket
18  Secondary throttle rod 31 Valvecap 39  Lifting eye
19  Throttle control lever 32  Fuel injector electrical connector 40  Fuel pulse dampener
assembly (automatics) wire harness 41  Fuel pulse dampener screw

15 Electronic Fuel Injection (EFI) system — component
replacement (four-cylinder engine)

Refer to illustrations 15.1a and 15.1b

While the appearance and design of the various components of this
systemvary somewhat from those in the previous Section, the procedures
there will apply to this system as well. Exploded and assembled views of
the four-cylinder engine fuel system are included here to help identify and
locate the components (see illustrations).

16 Turbocharger — removal and installation

EFI models

Removal

Refer to illustrations 16.1 and 16.10

1 Theturbocharger is mounted low on the right side of the engine (see
illustration). Make sure the engine has cooled overnight (or for several
hours) before beginning work on the turbocharger.

2  Detach the cable from the negative terminal of the battery. Drain the
engine coolant (see Chapter 1).

3  |ftheturbochargeris not equipped with anintercooler, remove the two
bolts retaining the throttle body discharge tube to the turbocharger and
loosen the hose clamp on the inlet hose.

4  Ifthe turbocharger is equipped with an intercooler, loosen the upper
and lower clamps securing the hoses to the intercooler. Detach the aspira-
tor hoses atthe intercooler and loosen the bolts securing the bracket to the
intercooler housing. Pull the upper front bracket pins out of the lower
bracket, rotate the housing clockwise to disengage the upper rear bracket,
then remove the intercooler together with the upper brackets.

5 Clearly label, then disconnect, the vacuum hoses and tubes.

6 Detach the PCV tube from the turbocharger air inlet elbow.

7 If the turbocharger is not equipped with an intercooler, remove the
throttle body discharge tube and hose as an assembly.

8 Ifthe turbocharger is equipped with an intercooler (Mustang SVO),
loosen the clamp and detach the air inlet tube from the inlet elbow.

9  Disconnectthe electrical ground wire and turbocharger air inlet elbow
and remove the air inlet elbow. Discard the old gasket.

10 Remove the water connections and fittings from the turbo center
housing (see illustration). Note: Some coolant will drair from the engine
block.




Chapter 4 Fuel and exhaust systems

4-17

AIR THROTTLE
BODY ASSY
FUEL EGR VALVE

PRESSURE
REGULATOR

15.1b An assembled view of the EFI system used on
the 2.3L four-cylinder engine (1990 and earlier model
shown, later models similar)

11 Remove the turbocharger oil supply.

12 Detach the oxygen sensor connector at the turbocharger.

13 Raise the vehicle and place it securely on jackstands.

14 Disconnectthe exhaust pipe by removing the two exhaust pipe-to-tur-
bocharger bolts.

15 Remove the two bolts from the oil return line located below the turbo-
charger. Do not kink or damage the line as it is removed.

16 Remove the lower turbocharger bracket-to-block stud.

17 Lower the vehicle.

18 Remove the front lower turbocharger retaining nut.

19 Simultaneously, remove the three remaining nuts while sliding the tur-
bocharger off the studs.

20 Remove the turbocharger assembly from the vehicle.

Bearing clearance check

21 Manually move the turbocharger blade shaft assembly as far in one
direction as possible. Spin the shaft by hand.

22 Manually move the shaft in the opposite direction as far as possible
and spin the shaft again.

23 If neither the turbine blade nor the compressor blade contacts any
portion of their respective housings, the bearings are still good.

24 If either blade comes in contact with the housing, the bearings are
worn and the turbocharger should be replaced.

Installation

25 Apply pipe sealantwith Teflon DBAZ-19554-A or equivalent to the wa-
ter inlet 90-degree elbow fitting. Install the fitting in the turbocharger as-
sembly center housing. Tighten it securely and rotate it clockwise so that
the fitting is within 5 degrees of vertical, pointing down.

26 Position a new turbocharger gasket on the mounting studs. Make
sure that the bead faces out.

27 Install the turbocharger assembly on the mounting studs. Note: Use
four new mounting studs.

28 Install the turbocharger bracket on the two lower studs. Start the two
lower retaining nuts followed by the two upper retaining nuts.

29 Raise the vehicle and place it securely on jackstands.

30 Install the lower bracket-to-block bolt. Tighten it securely.

31 Install a new oil return line gasket. Bolt the oil return line fitting to the
turbocharger and tighten it securely.

16.1 The turbocharger used with EFl models is located on the
right side of the engine - it’s bolted directly to the exhaust
manifold where it can take full advantage of the hot exhaust gases
that it uses to spin the turbine

TUBE ASSY
WATER OUTLET

TUBE ASSY
WATER INLET

CLamP

16.10 The various coolant tube assemblies connected
to the EFI turbocharger

32 Connect the water inlet tube assembly to the inlet fitting at the turbo-
charger assembly. Tighten the hose clamp securely.

33 Installthe exhaust pipe and tighten the retaining nuts to the specified
torque.

34 Lower the vehicle.

35 Using four new nuts, tighten the turbocharger-to-exhaust manifold
nuts to the specified torque.

36 Apoly pipe sealant with Teflon D8AZ-19554-A or equivalent and in-
stall the water fittings in the turbocharger center housing. Tighten se-
curely.

37 Connect the water tube assemblies to the fitting on the turbocharger
and tighten it securely. Be sure to use a backup wrench to hold the water
outlet fitting while tightening.

38 Use a new gasket and install the compressor inlet elbow.
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39 Attach the air inlet tube to the turbocharger inlet elbow. Tighten the
hose clamp securely.

40 Install the PCV tube fitting and tighten the clamp securely.

41 Attach all vacuum lines.

42 Connect the oxygen sensor.

43 Connect the electrical ground wire to the air inlet elbow.

44 |nstall the turbocharger oil supply line. Tighten the fitting securely.
45 Installthe turbocharger intercooler assembly. Tighten the clamps and
the nut securely.

46 Fill and bleed the cooling system (see Chapter 1).

47 Connect the cable to the negative terminal of the battery.

48 Start the engine and check for leaks.

Carbureted models
Refer to illustrations 16.57 and 16.63

49 Disconnect the negative battery cable from the battery.

50 Remove the two nuts which hold the turbocharger heat shield to the
turbine housing and remove the shield.

51 Raise the vehicle and position it securely on jackstands.

52 Remove the four bolts which attach the crossover pipes to the turbo-
charger. Remove the crossover pipe at that end.

53 Disconnect the exhaust pipe from the check valve located just above
the catalytic converter.

54 Remove the bolts which attach the crossover pipes to the exhaust
manifold. Loosen and lower the crossover pipe. Remove the exhaust pipe
retaining bolts at the inlet of the rear catalytic converter.

55 Remove the rear turbocharger brace bolts and the brace.

56 Remove the jackstands and lower the vehicle. Remove the air clean-
er and duct assembly. Place a shop rag over the carburetor mouth to pre-
vent dirt and parts from falling in.

57 Disconnect the oil supply line from the turbocharger central housing
(see illustration).

58 Disconnect the two hoses from the wastegate actuator diaphragm.
58 Remove the accelerator cable and its two mounting bolts from the in-
take manifold.

60 Disconnect the turbocharger vacuum line at the intake manifold.

61 Remove the engine oil dipstick bracket bolt to provide removal ac-
cess.

62 Loosenthe flange nutgatboth ends of the EGR tube, then remove the
tube.

63 Remove three nuts and one bolt that secure the turbocharger to the
intake manifold (see illustration).

64 Label and detach any remaining vacuum hoses.

65 Lift the turbocharger out of the engine compartment.

66 Installationis the reverse of removal. Use new O-rings, lightly coated
with clean engine oil, at the following points:

a) Compressor inlet-to-manifold joint
b} Compressor outlet-to-manifold joint
c) Qildrain line adapter-to-intake manifold joint

17 Exhaust system servicing — general information

Warning: /nspection and repair of exhaust system components should be
done only after enough time has elapsed after driving the vehicle to allow
the system components to cool completely. Also, when working under the
vehicle, make sure it is securely supported on jackstands.

1 Theexhaust system consists of the exhaust manifold(s), the catalytic
converter, the muffler, the tailpipe and all connecting pipes, brackets,
hangers and clamps. The exhaust system is attached to the body with
mounting brackets and rubber hangers. It any of the parts are improperly
installed, excessive noise and vibration will be transmitted to the body.
2 Conductregularinspections of the exhaust system to keep it safe and
quiet. Look for any damaged or bent parts, open seams,

holes, loose connections, excessive corrosion or other detects which
could allow exhaust fumes to enter the vehicle. Deteriorated exhaust sys-
temcomponents should notbe repaired; they should be replaced with new
parts.

3 |t the exhaust system components are extremely corroded or rusted
together, welding equipment will probably be required to remove them.
The convenient way to accomplish this is to have a muffler repair shop re-
move the corroded sections with a cutting torch. If. however, you want to
save money by doing it yourseif (and you don't have a welding outfit with a
cutting torch), simply cut off the old components with a hacksaw. If you
have compressed air, special pneumatic cutting chisels can also be used.
If you do decide to tackle the job at home. be sure to wear safety goggles to
protect your eyes from metal chips and work gloves to protect your hands.
4 Hereare some simple guidelines to follow when repairing the exhaust
system:

a) Work from the back to the front when removing exhaust system
components.

b) Apply penetrating oil to the exhaust system component fasteners
to make them easier to remove.

c) Use new gaskets, hangers and clamps when installing exhaust
systems components.

d) Apply anti-seize compound to the threads of all exhaust system
fasteners during reassembly,

e) Be sure to allow sufficient clearance between newly installed parts
and all points on the underbody to avoid overheating the floor pan
and possibly damaging the interior carpet and insulation. Pay par-
ticularly close attention to the catalytic converter and heat shield.
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16.57 Turbocharger connections — carbureted turbo models
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1 General information

The engine electrical systems include allignition, charging and starting
components. Because of their engine-related functions, these compo-
nents are considered separately from chassis electrical devices like the
lights, instruments, etc.

Be very careful when working on the engine electrical components.
They are easily damaged if checked, connected or handled improperly.
The alternator is driven by an engine drivebelt which could cause serious

5000 ohms per inch
5000 ohms per foot

0.8to 1.6 ohms
7.7 to 10.5 K-ohms
0.8to 1.6 ohms

0.3to 1.0 ohms
B.0 to 11.5 K-ohms

See the Vehicle Emissions Control Information label in the
engine compartment

1/2in
1/4 in

injury if your hands, hair or clothes become entangled in it with the engine
running. Both the starter and alternator are connected directly to the bat-
tery and could arc or even cause a fire if mishandled, overloaded or
shorted out.

Never leave the ignition switch on for long periods of time with the en-
gine off. Don't disconnect the battery cables while the engine is running.
Correct polarity must be maintained when connecting battery cables from
another source, such as another vehicle, during jump starting. Always dis-
connect the negative cable first and hook it up last or the battery may be
shorted by the tool being used to loosen the cable clamps.
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2.2 Toremove the battery, detach both cables (negative first)
and remove the battery hold-down bolt and clamp (arrow)

Additional safety related information on the engine electrical systems
can be found in Safety first near the front of this manual. It should be re-
ferred to before beginning any operation included in this Chapter.

2  Battery — removal and installation

Refer to illustration 2.2

Note: On models equipped with the Distributorless (DIS) Ignition System,
some precautions must be taken after disconnecting the battery cable(s).
When the battery cable(s) has been disconnected and reconnected, some
abnormal drive symptoms may occur while the EEC processor within the
ignition system relearns its adaptive strategy. The vehicle may needto be
driven 10 miles or more to relearn the strategy. Caution should be taken
during this period of time.

1 Disconnect both cables from the battery terminals. Caution: Always
disconnect the negative cable firstand hook it up last or the battery may be
shorted by the tool being used to loosen the cable clamps.

2 Locate the battery hold-down clamp at the base of the battery (see
illustration). Remove the bolt and the hold-down clamp.

3 Lift out the battery. Special straps that attach to the battery posts are
available — lifting and moving the battery is much easier if you use one.

4 Installation is the reverse of removal.

3 Battery — emergency jump starting

Refer to the Booster battery (jump) starting procedure at the front of
this manual.

4  Battery cables — check and replacement

1 Periodically inspect the entire length of each battery cable for dam-
age, cracked or burned insulation and corrosion. Poor battery cable con-
nections can cause starting problems and decreased engine
performance.

2 Checkthe cable-to-terminal connections at the ends of the cables for
cracks, loose wire strands and corrosion. The presence of white, fluffy de-
posits under the insulation at the cable terminal connection is a sign that
the cable is corroded and should be replaced. Check the terminals for dis-
tortion, missing mounting bolts and corrosion.

3 Whenreplacing the cables, always disconnectthe negative cable first
and hook it up last or the battery may be shorted by the tool used to loosen
the cable clamps. Evenif only the positive cable is being replaced, be sure
to disconnect the negative cable from the battery first,

6.2 To use a calibrated ignition tester (available at most auto
parts stores), simply disconnect a spark plug wire, attach the
wire to the tester, clip the tester to a convenient ground (like a
rocker arm cover bolt) and operate the starter — if there's
enough power to fire the plug, sparks will be visible
between the electrode tip and the tester body

4  Disconnect and remove the cable. Make sure the replacement cable
is the same length and diameter.

5 Cleanthe threads of the relay or ground connection with a wire brush
to remove rust and corrosion. Apply a light coat of petroleum jelly to the
threads to prevent future corrosion.

6 Attach the cable to the relay or ground connection and tighten the
mounting nut/bolt securely.

7 Before connecting the new cable to the battery, make sure that it
reaches the battery post without having to be stretched. Clean the battery
posts thoroughly and apply a light coat of petroleum jelly to prevent corro-
sion.

8 Connect the positive cable first, followed by the negative cable.

5 Ignition system — general information

Distributor type (Duraspark Il and TFI-IV)

The ignition system is a solid state electronic design consisting of an
ignition module, coil, distributor, the spark plug wires and the spark plugs.
Mechanically, the system is similar to a breaker point system, except that
the distributor cam and ignition points are replaced by an armature and
magnetic pickup unit. The coil primary circuit is controlled by an amplifier
module.

When the ignition is switched on, the ignition primary circuit is ener-
gized. When the distributor armature “teeth” or “spokes” approach the
magnetic coil assembly, a voltage is induced which signals the amplifier
to turn off the coil primary current. A timing circuit in the amplifier module
turns the coil current back on after the coil field has collapsed.

Whenit's on, current flows from the battery through the ignition switch,
the coil primary winding, the amplifier module and then to ground. When
the current is interrupted, the magnetic field in the ignition coil collapses,
inducing a high voltage in the coil secondary windings. The voltage is con-
ducted to the distributor where the rotor directs it to the appropriate spark
plug. This process is repeated continuously.

All vehicles are equipped with a gear driven distributor with a die cast
base housing a "Hall Effect” vane switch stator assembly and a device for
fixed octane adjustment. However, there are a few differences between
earlier Canadian and US distributors.

Duraspark distributors have a two piece cap. When removing the cap,
the upper half is removed, then the rotor is removed, then the lower half
of the cap is removed. TFI-1V distributors have a conventional one piece
cap.

The distributors on earlier Canadian vehicles are equipped with cen-
trifugal and vacuum advance mechanisms which control the actual point
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of ignition based on engine speed and load. As engine speed increases,
two weights move out and alter the position of the armature in relation to
the distributor shaft, advancing the ignition timing. As engine load in-
creases (when climbing hills or accelerating, forexample), adrop inintake
manifold vacuum causes the base plate to move slightly in the opposite
direction (clockwise) under the action of the spring in the vacuum unit, re-
tarding the timing and counteracting the centrifugal advance. Under light
loads (moderate steady speeds, for example), the comparatively high in-
take manifold vacuum acting on the vacuum advance diaphragm causes
the base plate assembly to move in a counterclockwise direction to pro-
vide a greater amount of timing advance.

Early models may be equipped with Duraspark | (DSI) or Duraspark
11 (DSII) ignition modules. Most 1983 and 1984 models are equipped with
the standard Duraspark |l ignition module. Later models use the Thick
Film Integrated IV (TFI-IV) ignition module, which is housed in a molded
thermoplastic box mounted on the base of the distributor. The important
difference between the DSl and TFI-IV modules is that the TFI-IV module
is controlled by the Electronic Engine Control IV (EEC-1V), while the Du-
raspark | and || modules are not.

The TFI-IV/EEC-IV type distributor is similar to the Duraspark |l model
but has neither a centrifugal nor a vacuum advance mechanism (advance
is handled by the computer instead). The TFI-IV module does, however,
include a "push start” mode that allows push starting of the vehicle if nec-
essary.

Distributorless (DIS) type

The 1992 2.3L four-cylinder engines are equipped with the Distributor-
less Ignition System (DIS) that is a solid state electronic design. It consists
of a crankshaft timing sensor, EDIS module, one ignition coil pack, the
spark angle portion of the EEC IV, the spark plug wires and the spark
plugs. This engine features a twin spark plug cylinder head and is
equipped with an ignition coil for each pair of spark plugs.

This ignition system does not have any moving parts (no distributor)
and all engine timing and spark distribution is handled electronically. This
system has fewer parts that require replacement and provide more accu-
rate spark timing. During engine operation, the EDIS ignition module cal-
culates spark angle and determines the turn-on and firing time of the
ignition coil.

The crankshafttiming sensoris a variable reluctance-type sensor con-
sisting of a 36-tooth trigger wheel with one missing tooth that is incorpo-
rated into the crankshaft front damper. The signal generated by this
sensor is called a Variable Reluctance Sensor signal (VRS) and it pro-
vides the base timing and engine RPM information to the EDIS ignition
modules. The main function of the EDIS module is to synchronize the igni-
tion coils so they are turned on an off in the proper sequence for accurate
spark control.

6 Ignition system — check

Refer to illustration 6.2

Warning: Because of the very high secondary (spark plug) voltage gener-
ated by the ignition system, extreme care should be taken when this check
is done.

Distributor type ignition system (Duraspark Il and
TF11V)

Calibrated ignition tester method

1 Ifthe engine turns over but won't start, disconnect the spark plug lead

from any spark plug and attach itto a calibrated ignition tester (available at

most auto parts stores). Make sure the tester is designed for Ford ignition

systems if a universal tester isn't available.

2 Connectthe clip on the tester to a bolt or metal bracket on the engine

(seeillustration), crank the engine and watch the end of the tester to see

if bright blue, well-defined sparks occur.

3 It sparks occur, sufficient voltage is reaching the plug to fire it (repeat

the check at the remaining plug wires to verify that the distributor cap and

rotor are OK). However, the plugs themselves may be fouled, so remove

and check them as described in Chapter 1 or install new ones.

4 If no sparks or intermittent sparks occur, remove the distributor cap
and check the cap and rotor as described in Chapter 1. If moisture is pres-
ent, dry out the cap and rotor, then reinstall the cap and repeat the spark
test.

5 Ifthere'sstillno spark, detach the secondary coil wire from the distrib-
utor cap and hook it up to the tester (reattach the plug wire to the spark
plug), then repeat the spark check.

6 If no sparks occur, check the primary (small) wire connections at the
coil to make sure they're clean and tight. Refer to Section 7 and check the
ignition coil supply voltage circuit. Make any necessary repairs, then re-
peat the check again.

7 If sparks now occur, the distributor cap, rotor, plug wire(s) or spark
plug(s) (or all of them) may be defective.

8 |Ifthere's still no spark, the coil-to-cap wire may be bad (check the re-
sistance with an ohmmeter and compare it to the Specifications). If a
known good wire doesn't make any difference in the test results, the igni-
tion coil, module or other internal components may be defective.

Alternative method

Note: If you're unable to obtain a calibrated ignition tester, the following
method will allow you to determine if the ignition system has spark, but it
won't tell you if there's enough voltage produced to actually initiate com-
bustion in the cylinders.

9 Remove the wire from one of the spark plugs. Using an insulated tool,
hold the wire about 1/4-inch from a good ground and have an assistant
crank the engine. :

10 Ifbright blue, well-defined sparks occur, sufficient voltage is reaching
the plug to fire it. However, the plug(s) may be fouled, so remove and
check them as described in Chapter 1 or install new ones.

11 Ifthere’s no spark, check the remaining wires in the same manner. A
few sparks followed by no spark is the same condition as no spark at all.
12 If no sparks occur, remove the distributor cap and check the cap and
rotor as described in Chapter 1. If moisture is present, dry out the cap and
rotor, then reinstall the cap and repeat the spark test.

13 If there's still no spark, disconnect the secondary coil wire from the
distributor cap, hold itabout 1/4-inch from a good engine ground and crank
the engine again.

14 If no sparks occur, check the primary (small) wire connections at the
coil to make sure they're clean and tight.

15 |f sparks now occur, the distributor cap, rotor, plug wire(s) or spark
plug(s) (or all of them) may be defective.

16 Ifthere's still no spark, the coil-to-cap wire may be bad (check the re-
sistance with an ohmmeter and compare it to the Specifications). If a
known good wire doesn't make any difference in the test results, the igni-
tion coil, module or other internal components may be defective. Refer fur-
ther testing to a Ford dealer or qualified electrical specialist.

Distributorless (DIS) ignition system

Calibrated ignition tester method
Note: Disconnect the spark plugs for this test from the exhaust side only.

17 Ifthe engine turns over but won't start, disconnect the spark plug lead
from any spark plug and attach it to a calibrated ignition tester (available at
most auto parts stores). Make sure the tester is designed for Ford ignition
systems if a universal tester isn't available.

18 Connectthe clip on the tester to a bolt or metal bracket on the engine
(seeillustration 6.2), crank the engine and watch the end of the tester to
see if bright blue, well-defined sparks occur.

19 If sparks occur, sufficient voltage is reaching the spark plug to fire it
(repeat the check at the remaining plug wires to verify that all the ignition
coils and wires are functioning). However, the plugs themselves may be
fouled, so remove and check them as described in Chapter 1 orinstall new
ones.

20 Ifnosparks orintermittent sparks occur, there's a problem in the igni-
tion system. Check for abad spark plug wire by swapping wires. Refer fur-
ther testing to a Ford dealer or qualified electrical specialist.

Alternative method
Note: /f you're unable to obiain a calibrated ignition tester, the following
method will allow you to determine if the ignition system has spark, but it
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]
CONNECTION

7.4 To replace the ignition coil, detach the cable from the
negative terminal of the battery, unplug the coil primary
connection, detach the coil secondary lead and remove

both coil bracket bolts

won't tell you if there's enough voltage produced to actually initiate com-
bustion in the cylinders.

Note: Disconnect the spark plugs for this test from the exhaust side only.
21 Remove the wire from one of the spark plugs. Using aninsulated tool,
hold the wire about 1/4-inch from a good ground and have an assistant
crank the engine.

22 Itbright blue, well-defined sparks occur, sufficient voltage is reaching
the plug to fire it. However, the plug(s) may be fouled, so remove and
check them as described in Chapter 1 or install new ones.

23 Ifthere's no spark, check the remaining wires in the same manner. A
few sparks followed by no spark is the same condition as no spark at all. If
there's spark at some wires but not at others, bad spark plug wires may be
the problem. Swap the wires and re-test to see if the wires are the problem.
24 Ifthere's still no sparks orintermittent sparks, there's a problemin the
ignition system. Refer further testing to a Ford dealer or qualified electrical
specialist.

7  lgnition coil — check and replacement

Distributor type ignition system (Duraspark Il
and TFI-IV)

Refer to illustration 7.4

Check

1 With the ignition off, disconnect the wires from the coil. Connect an
ohmmeter across the coil primary (small wire) terminals. The resistance
should be as listed in this Chapter's Specifications. If not, replace the coil.
2 Connect and chmmeter between the negative primary terminal and
the secondary terminal (the one that the distributor cap wire connects to).
The resistance should be as listed in this Chapter's Specifications. If not,
replace the coil.

Replacement

3 Detach the cable from the negative terminal of the battery.

4  Detach the wires from the primary terminals on the coil (some coils
have asingle electrical connector for the primary wires) (see illustration).
5  Unplug the coil secondary lead.

6 Remove both bracket bolts and detach the coil.

7 Installation is the reverse of removal.

Distributorless (DIS) ignition system

Note: Checking the DIS coil is beyond the scope of the home mechanic.
Remove the coil as described below and take it to a dealer service depart-
ment for diagnosis.

8 Disconnect the negative cable from the battery.
9 Squeeze the locking tab of the ignition coil wire retainer by hand and
remove the spark plug lead from the ignition coil assembly with a twisting
and pulling motion. DO NOT just pull on the wires to disconnect them. Dis-
connect all spark plug leads.
10 Disconnectthe engine wiring harness from the ignition coil assembly.
11 Remove the three bolts securing the ignition coil to the mounting
bracket on the engine.
12 Installationis the reverse of the removal procedure with the following
additions:
a) Priorto installing the spark plug lead into the ignition coil, coat the
entire interior of the rubber boot with Silicone Dielectric Compound
(Ford part No. D7AZ-19A133-A) or equivalent.
b) Insert each spark plug wire into the proper terminal of the ignition
coil. Push the wire into the terminal and make sure the boots are
fully seated and both locking tabs are engaged properly.

8 Distributor — removal and installation

Removal

1 Unplug the primary lead from the coil.

2 Unplug the electrical connector for the module. Follow the wires as
they exit the distributor to find the connector,

3 Note the raised “1" on the distributor cap. This marks the location for
the number one cylinder spark plug wire terminal.

4 Remove the distributor cap (see Chapter 1) and turn the engine over
until the rotor is pointing toward the number one spark plug terminal (see
the locating TDC procedure in Chapter 2).

5 Make a mark on the edge of the distributor base directly below the ro-
tor tip and in line with it (if the rotor on your engine has more than one tip,
use the center one for reference). Also, mark the distributor base and the
engine block to ensure that the distributor is installed correctly.

6 Remove the distributor hold-down bolt and clamp, then pull the dis-
tributor straight up to remove it. Be careful not to disturb the intermediate
driveshaft. Caution: DO NOT turn the engine while the distributor is re-
moved, or the alignment marks will be useless.

Installation

7 Insertthe distributorinto the engine in exactly the same relationship to
the block that it was in when removed.

8 Tomesh the helical gears on the camshaft and the distributor, it may
be necessary to turn the rotor slightly. If the distributor doesn't seat com-
pletely, the hex shaped recess in the lower end of the distributor shaft is not
mating properly with the oil pump shaft. Recheck the alignment marks be-
tween the distributor base and the block to verify that the distributor is in
the same position it was in before removal. Also check the rotorto seeifit's
aligned with the mark you made on the edge of the distributor base. Note:
If the crankshaft has been moved while the distributor is out, locate Top
Dead Center (TDC) for the number one piston (see Chapter 2) and posi-
tion the distributor and rotor accordingly.

9 Place the hold-down clamp in position and loosely install the bolt.
10 Install the distributor cap and tighten the cap screws securely.

11 Plug in the module electrical connector.

12 Reattach the spark plug wires to the plugs (if removed).

13 Connect the cable to the negative terminal of the battery.

14 Checktheignitiontiming (referto Section 9) and tighten the distributor
hold-down bolt securely.

9  Ignition timing - check and adjustment

Note 1: Ignition timing on the distributorless (DIS) ignition system s preset
and cannot be checked or adjusted.

Note 2: Always check the Vehicle Emission Control Information (VECI)
label on your vehicle to see if a different procedure is specified. The VEC/
label contains detailed information which is specific to your vehicle,

1 Applythe parking brake and block the wheels. Place the transmission
in Park (automatic) or Neutral (manual). Turn off all accessories (heater,
air conditioner, etc.).
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YELLOW GROMMET

BLUE GROMMET

10.2 Duraspark |l ignition systems will have one or the other of the above ignition modules — the one on the left, known as a Universal
Ignition Module (UIM), has three electrical connectors; the one on the right is the standard Duraspark | or Il module with two connectors

10.6 To remove the TFI-IV ignition
module from the distributor base,
remove the two screws (arrows), . . .

2  Startthe engine and warm it up. Once it has reached operating tem-
perature, turn it off.

3 If you have a vehicle with a DSI or DSII ignition system (see Sec-
tion 5), disconnect the vacuum hoses from the distributor vacuum ad-
vance unit and plug the hoses.

4 Ifyou have a later model vehicle with an EEC-IV system, unplug the
single wire connector located immediately above the harness connector
for the module.

5 Connect an inductive timing light and a tachometer in accordance
with the manufacturer’s instructions. Caution: Make sure that the timing
light and tach wires don't hang anywhere near the electric cooling fan or
they may become entangled in the fan biades when the fan begins to ro-
tate.

6 Locate the timing marks on the crankshaft puiiey (see Chapter 2).
7  Start the engine again.

8 Pointthe timing light at the pulley timing marks and note whether the
specilied timing mark (see the VECI label) is aligned with the timing point-
er on the front of the timing chain/belt cover.

9 Ifthe proper mark isn't aligned with the stationary pointer, loosen the
distributor hold-down bolt. Turn the distributor clockwise (to retard timing)
or counterclockwise (to advance timing) until the correct timing mark on
the crankshaft pulley is aligned with the stationary pointer. Tighten the dis-
tributor hold-down bolt securely when the timing is correctand recheck itto
make sure it didn't change when the bolt was tightened.

10 Turn off the engine.

11 Pluginthe single wire connector (TFI-IV-equipped vehicles) or attach
the vacuum hoses (DSI- or DSlI-equipped vehicles).

12 Restart the engine and check the idle speed. The specified rpm for

10.7 ... then pull the module straight
down to detach the spade terminals
from the stator connector

10.8 Be sure to wipe the back side of
the module clean and apply a film of
dielectric grease (essential for cool

operation of the module) - DO NOT use

any other type of grease!

eachvehicle is different (see your VECI Label). On vehicles with an adjust-
able idle speed, see Chapter 1 for adjustment procedure. On engines
equipped with automatic idle speed control, idle rpm is not adjustable. If
the idle rpm is not within the range specified on your VECI label, take the
vehicleto adealer service departmentor repair shop. Adjustment requires
specialized test equipment and procedures that are beyond the scope of
the home mechanic.

13 Turn off the engine.

14 Remove the timing light and tachometer.

10 Ignition module - replacement

Caution: The ignition module is a delicate and relatively expensive elec-
tronic component. Failure to follow the step-by-step procedures could re-
sultindamage to the module and/or other electronic devices, including the
EEC-IV microprocessor itself. Additionally, all devices under computer
control are protected by a Federally mandated extended warranty. Check
with your dealer before attempting to replace them yourself.

Duraspark | and Il ignition module

Refer to illustration 10.2

1 Detach the cable from the negative terminal of the battery.

2 Vehicles equipped with a Duraspark | or Il system may have either the
standard Duraspark | or |l module or the universal ignition module (see il-
lustration). If your vehicle is equipped with the standard module, unplug
both connectors; if your vehicle is equipped with the UIM module, unplug
all three connectors.
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11.13  Rotate the crankshatft so the
outer vane on the crankshaft pulley hub
assembly engages both sides of the
Crankshaft Hall Effect Sensor Positioner

3 Remove the mounting screws and detach the module.
4 Installation is the reverse of removal.

TFI-1V ignition module

Refer to illustrations 10.6, 10.7 and 10.8

5 Removethedistributor from the engine (refer to Section 8) if access to
the module is blocked.

6 Remove the two module mounting screws with a 1/4-inch drive
7/32-inch deep socket (see illustration).

7 Pulistraight down on the module to disconnect the spade connectors
from the stator connector (see illustration).

8 Whetheryou are installing the old module or a new one, wipe the back
side of the module clean with a soft, clean rag and apply a film of silicone
dielectric grease to the back side of the module (see illustration).

9 Installation is the reverse of removal. When plugging in the module,
make sure that the three terminals are inserted all the way into the stator
connector.

EDIS ignition module

Refer to illustration 10.12

10 Disconnect the negative cable from the battery.

11 Disconnect the electrical connector from the EDIS ignition module.
12 Remove the screws securing the EDIS module to the lower intake
manifold (see illustration).

13 Installation is the reverse of the removal procedure. Prior to installing
the EDIS module onto the manifold, apply about a 1/32-inch of Silicone
Dielectric Compound (Ford part No. D7AZ-19A133-A) or equivalent to the
mounting surface of the module.

11 Crankshaft timing sensor (DIS ignition systems) — removal
and installation

Removal

Refer to illustration 11.6

1 Disconnect the negative cable from the battery.

2 Disconnectthe crankshaft timing sensor electrical connector fromthe
engine main wiring harness.

3  Pryout the red retaining clip and remove the four wires, then remove
the large electrical connector from the crankshafttiming sensor assembly.
4 Remove the accessory drivebelts, the crankshaft pulley assembly
and the timing belt outer cover (see Chapter 2A).

5 Rotatethe crankshaft so the keywayis at the ten o'clock position. This
will locate the vane window of both the inner and outer vane cups (part of
the crankshaft pulley hub assembly) over the crankshaft timing sensor as-
sembly.

6 Remove the two bolts securing the crankshatt timing sensor assem-

bly to the cylinder block (see illustration).

7 Remove the bolt securing the wiring harness plastic retainer to the
mounting bracket. Carefully slide the wiring harness out from behind the
timingbeltinner cover and remove the crankshafttiming sensor assembly.

Installation

Refer to illustration 11.13

8 Ifanewcrankshafttiming sensor assembly is beinginstalled, remove
the large electrical connector fromit. Ifinstalling the old assembly, the con-
nector is already removed.

9 Slide the electrical wire harness behind the timing belt inner cover,
10 Installthe crankshafttiming sensorassembly into place andinstallthe
two bolts finger tight at this time.

11 Install the large electrical connector onto the harness. Caution: En-
sure the fourwires are installed in the proper location within the connector.
If installed incorrectly the sensor will NOT operate correctly.

12 Connect the electrical connector to the engine main wiring harness.
13 Rotate the crankshaft so the outer vane on the crankshaft pulley hub
assembly engages both sides of the Crankshaft Hall-Effect Sensor Posi-
tioner (Ford part No. TB9P-6316-A), or equivalent (see illustration).
Tighten the crankshaft timing sensor assembly mounting bolts.

14 Rotate the crankshaft so the outer vane on the crankshaft pulley hub
assembly no longer engages the positioner tool, then remove the tool.
15 Installthe wire harness plastic retainer, install the bolt and tighten se-
curely. If a new retainer was installed, trim off the excess.

16 Installthe timing belt outer cover, the crankshaft pulley assembly and
the accessory drive belts (see Chapter 2A).

17 Attach the negative cable to the battery.

12 Charging system — general information and precautions

The charging system includes the alternator, either an internal or an
external voltage regulator, a charge indicator or warning light, the battery,
a fusible link and the wiring between all the components. The charging
system supplies electrical power for the ignition system. the lights, the ra-
dio, etc. The alternator is driven by a drivebelt at the front of the engine.

The purpose of the voltage regulator is to limit the alternator’s voltage
to a preset value. This prevents power surges, circuit overloads, etc., dur-
ing peak voltage output. On EVR (external voltage regulator) systems, the
regulatoris mounted on the right fender apron of the vehicle. On IAR (inte-
gral alternator/regulator) systems, a solid state regulator is housed inside
a plastic module mounted on the alternator itself.

The fusible link is a short length of insulated wire integral with the en-
gine compartment wiring harness. The link is four wire gauges smaller in
diameterthan the circuit it protects. Production fusible links and their iden-
tification flags are identified by the flag color. Refer to Chapter 12 for addi-
tional information on fusible links.
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13.2 To measure battery voltage, attach
the voltmeter leads to the battery
terminals ~ to measure charging

voltage, start the engine

The charging system doesn't ardinarily require periodic maintenance.
However, the drivebelt, battery and wires and connections should be in-
spected at the intervals outlined in Chapter 1.

Be very careful when making electrical circuit connections to a vehicle
equipped with an alternator and note the following:

a) When reconnecting wires to the alternator from the battery, be sure

to note the polarity.

b) Before using arc welding equipment to repair any part of the ve-
hicle, disconnect the wires from the alternator and the battery ter-
minals.

¢) Never start the engine with a battery charger connected.

d) Alwaysdisconnectbothbatteryleadsbeforeusingabatterycharger.

13 Charging system — check

Refer to illustration 13.2

1 Itamalfunction occurs in the charging circuit, do notimmediately as-
sume that the alternator is causing the problem. First check the following
items:

a) The battery cables where they connect to the battery. Make sure

the connections are clean and tight.
b) The battery electrolyte specific gravity. If it is low, charge the bat-
tery.

c) Check the external alternator wiring and connections.

d) Check the drivebelt condition and tension (see Chapter 1).

e) Check the alternator mounting bolts for tightness.

f) Run the engine and check the alternator for abnormal noise.
2 Using a voltmeter, check the battery voltage with the engine off. It
should be approximately 12-volts (see illustration).
3 Startthe engine and check the battery voltage again. It should now be
approximately 14 to 15-volts.
4 If the indicated voltage reading is less or more than the specified
charging voltage, replace the voltage regulator. If replacing the regulator
fails to restore the voltage to the specified range, the problem may be with-
in the alternator.
5 Duetothe special equipment necessary to test or service the alterna-
tor, it is recommended that if a fault is suspected the vehicle be takento a
dealer or a shop with the proper equipment. Because of this, the home me-
chanic should limit maintenance to checking connections and the inspec-
tion and replacement of the brushes.
6 The ammeter (1979 through 1986 models) on the instrument panel
indicates charge or discharge — current passing into or out of the battery.
Withthe electrical equipment switched on and the engine idling, the gauge
needle may show a discharge condition. At fast idle or at normal driving

14.2 To remove the alternator, unplug 14.3
the electrical connectors (arrows), . ..

. . . remove the drivebelt, remove
the strut bolit (upper left arrow), swing
the strut out of the way and remove both
alternator mounting bolts (arrows)

speeds the needle should stay on the charge side of the gauge, with the
charged state of the battery determining just how far over (the lower the
battery state of charge, the farther the needle should swing toward the
charge side).

7 The voltmeter on the instrument panel (1987 and later models) indi-
cates battery voltage with the key on and engine off, and alternator output
when the engine is running.

8 The charge light on the instrument panel illuminates with the key on
and engine not running, and should go out when the engine runs.

9 Ifthe gauge does not show a charge when it should or the alternator
light (if equipped) remains on, there is a fault in the system. Before inspect-
ingthe brushes or replacing the alternator, the battery condition, alternator
belt tension and electrical cable connections should be checked.

14 Alternator — removal and installation

Refer to illustrations 14.2 and 14.3

1 Detach the cable from the negative terminal of the battery.

2 Unplug the electrical connectors from the alternator and (if your
charging systemis equipped with an IAR type alternator) the voltage regu-
lator (see illustration).

3 Loosen the alternator bolts (see illustration) and detach the drive-
belt.

4 Remove the adjustment and pivot bolts and separate the alternator
from the engine.

5 Installation is the reverse of removal.

6 After the alternator is installed, adjust the drivebelt tension (refer to
Chapter 1).

15 Alternator brushes - replacement (EVR type alternator)

Note: Internal replacement parts for alternators may not be readily avail-
able in your area. Check into availability before proceeding.

Rear terminal alternator
Refer to illustrations 15.2, 15.5a, 15.5b and 15.7

1 Remove the alternator as described in Section 14.

2 Scribealine across the length of the alternator housing to ensure cor-
rect reassembly (see illustration).

3 Remove the housing through bolts and the nuts and insulators from
the rear housing. Make a careful note of all insulator locations.

4  Withdraw the rear housing section from the stator, rotor and front
housing assembly.
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15.2 Scribe a line across the alternator
housing for alignment reference

15.7 Insert a paper clip through the hole in the back to retain
the brushes

5 Remove the brushes and springs from the brush holder assembly,
which is located inside the rear housing (see illustrations).

6 Checkthe length of the brushes against the wear dimensions givenin
the Specifications and replace the brushes with new ones if necessary.
7 Install the springs and brushes in the holder assembly and retain
them in place by inserting a piece of stiff wire through the rear housing and
brush terminal insulator (see illustration). Make sure enough wire pro-
trudes through the rear housing so it can be withdrawn at a later stage.
8  Attach the rear housing, rotor and front housing assembly to the sta-
tor, making sure the scribed marks are aligned.

9 Installthe housing through bolts and rear end insulators and nuts but
do not tighten the nuts at this time.

10 Carefully extract the piece of wire from the rear housing and make
sure that the brushes are seated on the slip ring. Tighten the through bolts
and rear housing nuts.

11 Install the alternator as described in Section 14.

Side terminal alternator
Refer to illustration 15.18

12 Remove the alternator as described in Section 14 and scribe a mark
on both end housings and the stator for ease of reassembly.

13 Remove the through bolts and separate the front housing and rotor
from the rear housing and stator. Be careful that you do not separate the
rear housing and stator.

14 Use asolderingiron to unsolder and disengage the brush holder from
therear housing. Remove the brushes and springs from the brush holders.
15 Removethe two brush holder attaching screws and lift the brush hold-
er from the rear housing.

g

15.5a Remove the bolts and detach the
brush holder and the brush in the holder

15.5b Remove the rear field housing nut
(orange) to detach the remaining brush

GROUND
EYELET
BRUSH

BARUSH HOLDER

STIFF WIRE

BRUSH PIN
HOLE SEAL

BRUSH
TERMINAL
INSULATOR

WIRING
EYELET

15.18 A piece of stiff wire is used to hold the brushes in
place on a side terminal alternator

16 Remove any sealing compound from the brush holder and rear hous-
ing.

17 Inspect the brushes for damage and check their dimensions against
the Specifications. If they are worn, replace them with new ones.

18 To reassemble, install the springs and brushes in the brush holders,
inserting a piece of stiff wire to hold them in place (see illustration).

19 Placethe brush holderin position in the rear housing, using the wire to
retract the brushes through the hole in the rear housing.

20 Installthe brush holder attaching screws and push the holder toward
the shaft opening as you tighten the screws. Caution: The rectifier can be
overheated and damaged if the soldering is not done quickly. Press the
brush holder lead onto the rectifier lead and solder them in place.

21 Place the rotor and front housing in position in the stator and rear
housing. After aligning the scribe marks, install the through bolts.

22 Turn the fan and pulley to check for binding in the alternator.

23 Withdraw the wire which is retracting the brushes and seal the hole
with waterproof cement. Caution: Do not use RTV-type sealer on the
hole.

16 External Voltage Regulator (EVR) — replacement

1 Detach the cable from the negative terminal of the battery.

2 Locate the voltage regulator on the right side of the engine compart-
ment.

3  If necessary, remove the battery or air cleaner duct to gain access to
the voltage regulator.
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17.3 To detach the voltage
regulator/brush holder assembly,
remove the four screws (arrows)

Unplug the electrical connector from the voltage regulator.
Remove the regulator mounting bolts.

Remove the regulator.

Installation is the reverse of removal.

~ ;s

17 Voltage regulator/alternator brushes — replacement
(IAR-type alternator)

Refer to illustrations 17.3, 17.5and 17.9

1 Remove the alternator (refer to Section 13).

2  Set the alternator on a clean workbench.

3 Remove the four voltage regulator mounting screws (see illustra-
tion).

4  Detach the voltage regulator.

5 Detach the rubber plugs and remove the brush lead retaining screws
and nuts to separate the brush leads from the holder (see illustration).
Note that the screws have Torx heads and require a special screwdriver.
6 Afternotingthe relationship of the brushes to the brush holder assem-
bly, remove both brushes. Don't lose the springs.

7 Ifyou'reinstalling a new voltage regulator, insert the old brushes into
the brush holder of the new regulator. If you're installing new brushes, in-
sert them into the brush holder of the old regulator. Make sure the springs
are properly compressed and the brushes are properly inserted into the
recesses in the brush holder.

8 Install the brush lead retaining screws and nuts.

9 Insertashort section of wire, like a paper clip, through the hole in the
voltage regulator (see illustration) to hold the brushes in the retracted po-
sition during regulator installation.

10 Carefullyinstallthe regulator. Make sure the brushes don't hangup on
the rotor.

11 Install the voltage regulator screws and tighten them securely.

12 Remove the wire or paper clip.

13 Install the alternator (reter to Section 14).

18 Starting system — general information

The function of the starting system is to crank the engine to start it. The
system is composed of the starter motor, starter relay, battery, switch and
connecting wires.

Turning the ignition key to the Start position actuates the starter relay
through the starter control circuit. The starter relay then connects the bat-

17.5 To remove the brushes from the
voltage regulator/brush holder
assembly, detach the rubber plugs from
the two brush lead wire screws and
remove both screws (arrows)

17.9 Before installing the voltage
regulator/brush holder assembly, insert a
paper clip as shown to hold the brushes
in place during installation — after
installation, simply pull the paper clip out

tery to the starter. The battery supplies the electrical energy to the starter
motor, which does the actual work of cranking the engine.

Vehicles equipped with an automatic transmission have a Neutral start
switch in the starter control circuit, which prevents operation of the starter
unless the shift lever is in Neutral or Park. The circuit on vehicles with a
manual transmission prevents operation of the starter motor unless the
clutch pedal is depressed.

Never operate the starter motor for more than 30 seconds at a time
without pausing to allow it to cool for at least two minutes. Excessive
cranking can cause overheating, which can seriously damage the starter.

19 Starter motor and circuit — in-vehicle check

Note: Before diagnosing starter problems, make sure the battery is fully
charged.

General check

1 If the starter motor doesn’t turn at all when the switch is operated,
make sure the shift lever is in Neutral or Park (automatic transmission) or
the clutch pedal is depressed (manual transmission).

2 Makesurethe battery is charged and that all cables at the battery and
starter relay terminals are secure.

3  If the starter motor spins but the engine doesn't turn over, then the
drive assembly in the starter motor is slipping and the starter motor must
be replaced (see Section 20).

4 If, whenthe switch is actuated, the starter motor doesn't operate at all
but the starter relay operates (clicks), then the problem lies with either the
battery, the starter relay contacts or the starter motor connections.

5 Ifthe starter relay doesn't click when the ignition switch is actuated,
either the starter relay circuit is open or the relay itself is defective. Check
the starter relay circuit (see the wiring diagrams at the end of this book) or
replace the relay (see Section 21).

6 Tocheckthe starter relay circuit, remove the push-on connector from
the relay wire. Make sure that the connection is clean and secure and the
relay bracket is grounded. If the connections are good, check the opera-
tion of the relay with a jumper wire. To do this, place the transmission in
Park (automatic) or Neutral (manual). Remove the push-on connector
from the relay. Connect a jumper wire between the battery positive termi-
nal and the exposed terminal on the relay. If the starter motor now oper-
ates, the starter relay is okay. The problemis in the ignition switch, Neutral
start switch, starter/clutch switch, or in the starting circuit wiring (look for
open or loose connections).

7 Ifthe starter motor still doesn't operate, replace the starter relay (see
Section 21).
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19.13 The four test lead connections for the starter
cranking circuit test

8  If the starter motor cranks the engine at an abnormally slow speed,
firstmake sure the battery is fully charged and all terminal connections are
cleanand tight. Also check the connections at the starter relay and battery
ground. Eyelet terminals should not be easily rotated by hand. Also check
for a short to ground. If the engine is partially seized, or has the wrong vis-
cosity oil in i, it will crank slowly.

Starter cranking circuit test

Refer to illustration 19.13

Note: To determine the location of excessive resistance in the starter cir-
cuit, perform the following simple series of tests.

9 Disconnect the ignition coil wire from the distributor cap and ground it
on the engine.

10 Connect a remote control starter switch from the battery terminal of
the starter relay to the S terminal of the relay.

11 Connect a voltmeter positive lead to the starter motor terminal of the
starter relay, then connect the negative lead to ground.

12 Actuatetheignition switch and take the voltmeter readings as soon as
a steady figure is indicated. Do not allow the starter motor to turn for more
than 30 seconds at a time. A reading of 9-volits or more, with the starter
motor turning at normal cranking speed, is normal. If the reading is 9-volts
or more but the cranking speed is slow, the motor is faulty. If the reading is
less than 9-volts and the cranking speed is slow, the relay contacts are
probably burned.

13 Make the test connections as shown (see illustration). Refer to this
illustration as you perform the following four tests.

14 Operate the ignition switch and take the voltmeter readings as soon
asasteady figure isindicated. Don't allow the starter motor to turn for more
than 30 seconds at a time.

15 The voltage drop in the circuit will be indicated by the voltmeter (put
the voltmeter on the 0-to-2 volt range). The maximum allowable voltage
drop should be:

a) 0.5-volt with the voltmeter negative lead connected to the starter
terminal and the positive lead connected to the battery positive ter-
minal (Connection 1 in illustration 19.13).

b) 0.1-volt with the voltmeter negative lead connected to the starter
relay (battery side) and the positive lead connected to the positive
terminal of the battery (Connection 2).

c) 0.3-volt with the voltmeter negative lead connected to the starter
relay (starter side) and the positive lead connected to the positive
terminal of the battery (Connection 3).

d) 0.3-voltwith the voltmeter negative lead connected to the negative
terminal of the battery and the positive lead connected to the en-
gine ground (Connection 4).

20.6 The starter motor lower mounting bolt (arrow)
(upper bolt not visible)

20 Starter motor — removal and installation

Refer to illustration 20.6

1 Detach the cable from the negative terminal of the battery.

2 Raise the vehicle and support it securely on jackstands.

3 Disconnect the large cable from the terminal on the starter motor.
4 1979 models —remove four bolts that secure the crossmember under
the transmission bellhousing. Remove the screw that secures the flex
couplingto the steering gear. Detach the flex coupling and puli the steering
gear down.

5 4.2L V8 engines —remove the wishbone brace.

6 Remove the starter motor mounting bolts (see illustration) and de-
tach the starter from the engine.

7 Itnecessary, turn the wheels to one side to provide removal access.
8 Installation is the reverse of removal.

21 Starter relay — removal and installation

Refer to illustration 21.2

1 Detach the cable from the negative terminal of the battery.

2 Labelthe wires and the terminals then disconnect the Neutral safety
switch wire (automatics only), the battery cable, the fusible link and the
starter cable from the relay terminals (see illustration).

3 Remove the mounting bolts and detach the relay.

4 |Installation is the reverse of removal.

21.2 To remove the starter relay, detach the Neutral safety
switch wire (if equipped with an automatic), the fusible link, the
battery positive lead and the starter motor leads (arrows), then
remove the relay mounting bracket bolts (arrows)
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1 General information

Refer to illustration 1.7

To prevent pollution of the atmosphere from incompletely burned and
evaporating gases, and to maintain good driveability and fuel economy.
anumber of emission control systems are incorporated. They include the:

Microprocessor Control Unit (MCU) system
Electronic Engine Control (EEC-IV) system
Exhaust Gas Recirculation (EGR) system
Managed Thermactor Air (MTA) system

Fuel evaporative emission control system
Positive Crankcase Ventilation (PCV) system
Infet air temperature control system

Catalytic converter

On vehicles equipped with EEC-IV, all of these systems are linked, di-
rectly or indirectly, to the EEC-IV system.

The Sections in this Chapter include general descriptions, checking
procedures within the scope of the home mechanic and component re-
placement procedures (when possible) for each of the systems listed
above.

Before assuming that an emissions control system is malfunctioning,
check the fuel and ignition systems carefully. The diagnosis of some emis-
sion control devices requires specialized tools, equipment and training. If
checking and servicing become too difficult or if a procedure is beyond
your ability, consult a dealer service department.

Thisdoesn't mean, however, that emission control systems are partic-
ularly difficult to maintain and repair. You can quickly and easily perform
many checks and do most (if not all) of the regular maintenance at home
with common tune-up and hand tools. Note: The most frequent cause of
emissions problems is simply a loose or broken vacuum hose or wire, 50
always check the hose and wiring connections first.

Pay close attention to any special precautions outlined in this Chapter.
It should be noted that the illustrations of the various systems may not ex-
actly match the system installed on your vehicle because of changes
made by the manufacturer during production or from year-to-year.

A Vehicle Emissions Control Information label is located in the engine
compartment (see illustration). This label contains important emissions
specifications and adjustment information, as well as a vacuum hose
schematic with emissions components identified. When servicing the en-
gine oremissions systems, the VECI label in your particular vehicle should
always be checked for up-to-date information.

— -y
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1.7 The Vehicle Emission Control Information (VECI) label,
normally located on the top of the cooling fan shroud, contains
essential and specific information (like spark plug type, the
proper ignition timing procedure for your vehicle and a vacuum
hose routing schematic) that applies to the emissions-related
devices on your vehicle
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2 Electronic Engine Control (EEC-IV) system

Refer to illustrations 2.1a, 2.1b, 2.1c and 2.1d

General description

1 All vehicles equipped with TFI-IV electronic ignition systems (see
Chapter 5) are also equipped with the Electronic Engine Control (EEC-IV)
system (see illustrations). The EEC-IV system consists of an onboard
computer, known as the Electronic Control Assembly (ECA), and the infar-
mation sensors, which monitor various functions of the engine and send
datatothe ECA. Based on the data and the information programmed into
the computer's memory, the ECA generates output signals to control vari-
ous engine functions.

2 The ECA, located inside the dashboard to the left of the steering col-
umn, is the "brain” of the EEC-IV system. It receives data from a number of
sensors and other electronic components (switches, relays, etc.). Based
onthe information it receives, the ECA generates output signals to control
various relays, solenoids and other actuators (see below). The ECA is
specifically calibrated to optimize the emissions, fuel economy and drive-
ability of your vehicle.

3 Because of a Federally-mandated extended warranty (five years or
50,000 miles at the time this manual was written) which covers the ECA.
the information sensors and all components under its control, and be-
cause any owner-induced damage to the ECA, the sensors and/or the
control devices may void the warranty, it isn't a good idea to attempt diag-
nosis or replacement of the ECA at home. Take your vehicle to a dealer
service department if the ECA or a system component malfunctions.

Information input sensors

Note: Not all of the following devices will be on your vehicle. Your VEC!
label is the most specific and accurate source of information for determin-
ing what sensors are on your vehicle.

4 When battery voltage is applied to the compressor clutch, a signal is
sentto the ECA, which interprets the signal as an added load created by
the A/C compressor and increases engine idle speed accordingly to com-
pensate.

5 The Air Charge Temperature sensor (ACT), threaded into a runner of
the intake manifold, provides the ECA with fuel/air mixture temperatui 2 in-
formation. The ECA uses this information to correct fuel flow and control
fuel flow during cold enrichment (cold starts).

6 The EGR Valve Position Sensor (EVP), located on the EGR valve,
tells the ECA the position of the EGR valve.

7  The Engine Coolant Temperature (ECT) sensor, which is threaded
into a coolant passage in the front of the intake manifold next to the ther-
mostat housing, monitors engine coolant temperature. The ECT sends
the ECA a constantly varying voltage signal which influences ECA control
of the fuel mixture, ignition timing and EGR operation.

8  The Manifold Absolute Pressure (MAP) sensor, mounted on the fire-
wall, measures the absolute pressure of the mixture in the intake manifold
and sends a signal to the ECA that is proportional to absolute pressure.
9 Theexhaustgas oxygen sensors (EGO), which are threaded into the
exhaust manifolds, constantly monitor the oxygen content of the exhaust
gases. A voltage signal which varies in accordance with the difference be-
tween the oxygen content of the exhaust gases and the surrounding atmo-
sphere is sent to the ECA. The ECA converts this exhaust gas oxygen
content signal to the fuel/air ratio, compares it to the ideal ratio for current
engine operating conditions and alters the signal to the injectors accord-
ingly.

10 The Profile Ignition Pick-up (PIP), integral with the distributor, informs
the ECA of crankshatft position and speed. The PIP assembly consists of
an armature with four windows and four metal tabs that rotate past a stator
assembly (the Hall Effect switch).

11 The Throttle Position Sensor (TPS), which is mounted on the side of
the throttle body (see Chapter 4) and connected directly to the throttle
shaft, senses throttle movement and position, then transmits an electrical
signal to the ECA. This signal enables the ECA to determine when the
throttle is closed, in its normal cruise condition or wide open.

Output devices

Note: Not all of the following devices will be on your vehicle. Also, the loca-
tion and appearance of the following devices may differ somewhat on your
vehicle from those illustrated and/or described below. Your VEC! label is
the most specific and accurate source of information for determining what
devices are on your vehicle.

12 The A/C and cooling fan controller module is operated by the ECA,
the coolant temperature switch and the brake light switch. The controller
module provides an output signal which controls operation of the A/C com-
pressor clutch and the engine cooling fan.

13 The EEC power relay, which is activated by the ignition switch, sup-
plies battery voltage to the ECA when the switch is on.

14 The canister purge solenoid (CANP), located in the left front corner of
the engine compartment, switches manifold vacuum to operate the canis-
terpurge valve when a signal is received from the ECA. Vacuum opens the
purge valve when the solenoid is energized.

15 The EGRcontrol solenoid. located in the left front corner of the engine
compartment, switches manifold vacuum to operate the EGR valve on
command from the ECA. Vacuum opens the EGR valve when the solenoid
Is energized.

16 The EGR shut-off solenoid is an electrically operated vacuum valve
located between the manifold vacuum source and the EGR valve. A con-
trolled vacuum bleed is located between the solenoid and the EGR valve.
This vacuum bleed is a Backpressure Variable Transducer (BVT). These
two devices operate the EGR valve for optimum performance. Solenoid
switch vacuum is also supplied to the canister purge valve.

17 The EGRventsolenoid opens the EGR control solenoid vacuum line.
When the vent solenoid is energized, the control solenoid opens the EGR
valve.

18 The feedback control solenoid regulates the idle, off idle and main
system fuel/air ratios in accordance with signals from the ECA.

19 Thesolenoid operatedfuelinjectors are located in the throttle body on
vehicles with Central Fuel Injection and in the intake ports of vehicles
equippedwith EFlor SEFI. The ECA controls the length of time the injector
Is open. The "open” time of the injector determines the amount of fuel de-
livered. Forinformation regarding injector replacement, referto Chapter 4.
20 Thefuelpumprelay (usedonfuelinjectedvehicles)is activated by the
ECA with the ignition switch in the On position. When the ignition switch is
turned to the On position, the relay is activated to supply initial line pres-
sure to the system. For information regarcing fuel pump check and re-
placement, refer to Chapter 4.

21 The Idle Speed Control (ISC) motor changes idle speed in accor-
dance with signals from the ECA. For information regarding ISC replace-
ment, refer to Chapter 4.

22 Theshiftindicator light tells the driver when to shift gears for optimum
fuel economy. The ECA signals it to light up in accordance with the infor-
mation it receives regarding engine speed and manifold vacuum levels.
23 The Thermactor Air By-Pass (TAB) solenoid provides a vacuum sig-
nal to the by-pass valve in response to signals from the ECA. the TAB
valve then by-passes the thermactor air pump to the atmosphere. For in-
formation regarding the thermactor system, refer to Section 4 in this Chap-
ter.

24 The Thermactor Air Diverter (TAD) solenoid provides a vacuum sig-
nal to the diverter valve in response to signals from the ECA. The TAD
valve then diverts thermactor pump air to either the exhaust manifold or
the catalytic converter. For more information regarding the thermactor
system, refer to Section 5 in this Chapter.

25 The TFI-IV ignition module (see Chapter 5), mounted on the side of
the distributor base, triggers the ignition coil and determines dwell. The
ECA uses a signal from the Profile Ignition Pick-Up to determine crank-
shaftposition. Ignition timing is determined by the ECA, whichthen signals
the module to fire the coil. For further information regarding the TFI-IV
module, refer to the appropriate Section in Chapter 5.

26 The throttle kicker solenoid is a two-port valve with an atmospheric
vent. Avacuumdiaphragmis used to maintain nominalidle speed oncom-
mand from the ECA. For further information regarding the throttie kicker,
refer to the appropriate Section in Chapter 4.

27 The Wide Open Throttle (WOT) A/C cut-out circuit is energized by the
ECA when a WOT condition is detected. During WOT. power to the A/C
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2.1a EEC-IV component locations — 2.3L carbureted Turbo
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compressor clutch is disconnected until sometime after partial throttle op-
eration resumes. For further information regarding the WOT A/C cut-out,
refer to Chapter 4.

28 The Mass Air Flow (MAF) sensor. used on 1988 and later California
5.0L engines, measures the mass of air flowing into the engine in grams
per second. The MAF sensor uses a thermistor (an electrical resistor
whose resistance changes with temperature). The ECU maintains a volt-
age signal across the thermistor. As air flows into the engine, it cools the
thermistor and causes the voltage flowing through it to drop. The ECU
measures this voltage drop and converts itinto a measurement of air flow.

Checking

29 Because of the specialized test equipment needed to check the sen-
sors and output devices, diagnosis of these devices is well beyond the
scope of the heme mechanic. If engine performance deteriorates, take the
vehicle to a dealer service department to have the EEC-IV system
checked.

Component replacement

Note: Because of the Federally-mandated extended warranty which cov-
ers the ECA, the information sensors and the devices it controls, check
with your dealer about warranty coverage. Once the warranty has expired,
you may wish to perform some of the following component replacement
procedures yourself after having the problem diagnosed by a dealer ser-
vice department or repair shop. Refer to illustrations 2.1a. 2.1b, 2.1c and
2.1d for component locations.

Air Charge Temperature (ACT) sensor

30 Detach the cable from the negative terminal of the battery.

31 Locate the ACT sensor in the intake manifold.

32 Unplug the electrical connector from the sensor.

33 Remove the sensor with a wrench.

34 Wrap the threads of the new sensor with thread-sealing tape to pre-
vent air leaks.

35 |Installation is the reverse of removal.

EGR Valve Position (EVP) sensor

36 Detach the cable from the negative terminal of the battery.
37 Locate the EVP sensor on top of the EGR valve.

38 Unplug the electrical connector from the sensor.

39 Remove the three mounting bolts and detach the sensor.
40 Installation is the reverse of removal.

Engine Coolant Temperature (ECT) sensor

41 Detach the cable from the negative terminal of the battery.

42 Locate the ECT sensoron the intake manifold, next to the thermostat
housing.

43 Unplug the electrical connector from the sensor.

44 Remove the sensor with a wrench.

45 Wrap the threads of the new sensor with thread-sealing tape to pre-
vent coolant leakage,

46 Installation is the reverse of removal.

Manifold Absolute Pressure (MAP) sensor

47 Detach the cable from the negative terminal of the battery.
48 Locate the MAP sensor on the firewall.

49 Unplug the electrical connector from the sensor.

50 Detach the vacuum line from the sensor.

51 Remove the mounting screws and detach the sensor.

52 Installation is the reverse of removal.

Exhaust Gas Oxygen (EGO) sensor

53 Detach the cable from the negative terminal of the battery.

54 Locate the EGO sensor on the exhaust manifold.

55 If it's more convenient, raise the vehicle and support it securely on
jackstands.

56 Unplug the electrical connector from the sensor.

57 Remove the sensor with a wrench

58 Coatthe threads of the new sensor with anti-seize compound to pre-
vent the threads from welding themselves to the manifold.

59 |nstallation is the reverse of removal.

Throttle Position (TP) sensor

60 Don'tattemptto replacethe TP sensor! Specialized calibration equip-
ment is necessary to adjust the switch once it's installed, making adjust-
ment beyond the scope of the home mechanic.

Canister Purge Solenoid

61 Detach the cable from the negative terminal of the battery.

62 Locate the canister purge solenoid in the engine compartment.
63 Unplug the electrical connector from the solenoid.

64 Label the vacuum hoses and ports, then detach the hoses.

65 Remove the solenoid.

66 Installation is the reverse of removal.

Vacuum control solenoids

67 Detach the cable from the negative terminal of the battery.

68 If necessary, remove the coolant reservoir (see Chapter 3).

69 Locate the vacuum control solenoids to be replaced (refertothe VECI
label).

70 Unplug the electrical connector from the solenoid.

71 Label the vacuum hoses and ports, then detach the hoses.

72 Remove the solenoid/bracket screws and detach the solenoid.

73 |Installation is the reverse of removal.

Mass air flow (MAF) sensor

74 The mass air flow sensor is mounted in the air intake duct.

75 Disconnect the negative battery cable from the battery.

76 Disconnect the MAF sensor electrical connector.

77 Detachthe air cleaner duct and MAF sensor from the air cleaner and
from the throttle body. Remove the mounting screws and take the MAF
sensor out of the engine compartment.

78 Installation is the reverse of removal.

3  Microprocessor Control Unit (MCU) system

General description
Refer to illustrations 3.1a and 3.1b

1 The MCU system is used on 1980 2.3L engines, as well as 1981
through 1983 2.3L, 4.2L and 5.0L engines. The MCU, which controls the
system, is located in the left rear corner of the engine compartment (see
illustrations).

2 Early MCU systems use four input sources: An exhaust gas oxygen
(EGO) sensor, a wide-open throttle (WOT) vacuum switch, an idle track-
ing switch and an engine rpm signal. The early system controls the feed-
back carburetor (and thus the air-fuel ratio) and the Thermactor (air
injection) system.

3 Later MCU systems include a knock sensor, coolant temperature
switches and additional vacuum switches. The later systems control can-
ister purge, spark retard and a throttle kicker solenoid, in addition to the
earlier system's functions.

4  The MCU systemis similar to the EEC-1V system, but doesn't control
ignition timing.

Information input sensors

5 The oxygen sensor works in the same way as the EEC-IV oxygen
sensor. It's a galvanic generator, mounted in the exhaust system near the
engine, which produces a voltage signalin response to the oxygen content
of the exhaust gas. It transmits the signal to the MCU, which uses itto reg-
ulate the feedback solenoid in the carburetor. A signal ot approximately
0.4 volt or less indicates an excessive amount of oxygen (lean fuel mix-
ture). A signal of approximately 0.6 volt or more indicates an insufficient
amount of oxygen (rich fuel mixture).

6 The wide open throttle vacuum switch is actuated by manifold vacu-
um. When the engine is idling at normal operating temperature, the cool-
ant temperature sensing vacuum valve routes vacuum to the switch to
keep it open. When the throttle opens past a certain point, the switch
closes and sends an electrical signal to the MCU.
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VACUUM REGULATOR
SOLENOID

3.20 The vacuum regulator solenoid is normally mounted to
the engine compartment firewall

FUEL
CONTROL
SOLENOID

3.25 The fuel control solenoid is mounted to the carburetor

7 Theidle tracking switch is mounted on the carburetor. It indicates pro-
longed idling or deceleration to the MCU.

8  The tach input signal is sent from the ignition coil's primary circuit to
the MCU. Itis used by the MCU to prevent over-correction or excessively
sudden changes when it adjusts the air-fuel ratio.

9 Coolant temperature switches indicate engine temperature to the
MCU

10 Vacuum switches indicate throttle position to the MCU, as well as pre-
venting the Thermactor system from causing backfires.

Output devices

11 The canister purge solenoid, which is similar to the EEC-IV solenoid,
lets manifold vacuum purge fuel vapor from the evaporative emission can-
ister.

12 The Thermactor air solenoids direct air flow from the Thermactor
pump upstream, downstream or into the atmosphere.

13 The vacuum regulator solenoid regulates vacuum to the air-fuel mix-
ture control diaphragm on the Model 6500 teedback carburetor used with
early 2.3L four-cylinder engines.

14 The fuel control solenoid is mounted directly on the YFA carburetor
used on later 2.3L engines. It uses an electrical signal, rather than vacu-
um, to control fuel mixture.

15 The feedback carburetor actuator is mounted on the Model 7200 VV
(variable venturi) carburetor used with V8 engines. It controls the air bleed
jetin the carburetor to regulate fuel mixture.

16 Thethrottle kicker solenoid and actuator are used to open the throttle
slightly under specified conditions.

Checking

17 As with the EEC-IV system, MCU system diagnosis is beyond the
scope of the home mechanic. If engine performance deteriorates, perform
the basic electrical and mechanical checks: Compression, vacuum line
condition and connections, ignition system condition and carburetor idle
adjustment. If these checks don't find the cause, have the MCU system
tested by a dealer service department or other qualified specialist.

Component replacement

18 Exhaust gas oxygen sensors, coolant temperature sensors and the
canister purge solenoid are replaced in the same manner as EEC-IV sys-
tem components (see Section 2).

Vacuum regulator solenoid
Refer to illustration 3.20

19 Disconnect the negative battery cable from the battery.

20 Disconnect the solenoid electrical connector (see illustration).

21 Label and disconnect the solenoid vacuum lines. Check the lines to
make sure they are in good condition: if not, replace them.

22 Detachthe solenoid from the engine compartmentwall and take it out.
23 |Installation is the reverse of removal.

Fuel control solenoid

Refer to illustration 3.25

24 Disconnect the negative battery cable from the battery.

25 Disconnect the solenoid electrical connector (see illustration).
26 Detach the solenoid from the carburetor.

27 Installation is the reverse of removal.

Feedback actuator (V8 engines)
28 This is part of the complicated 7200VV carburetor. Removal and in-
stallation are beyond the scope of the home mechanic.

Throttle kicker solenoid

29 Throttle kicker solenoids are mounted on the carburetor in a position
where they can contact the throttle linkage.

30 Disconnect the negative battery cable from the battery.

31 If necessary, detach the solenoid bracket from the carburetor.

32 Loosen the solenoid locknut. Unscrew the solenoid, making sure to
write down the number of turns required.

33 Install the solenoid. turning it the same number of turns required for
removal.

34 The remainder of installation is the reverse of removal.

4  Exhaust Gas Recirculation (EGR) system

General description

1 The EGR system is designed to reintroduce small amounts of ex-
haust gas into the combustion cycle, thus reducing the generation of ox-
ides of nitrogen (NOx) emissions. The amount of exhaust gas
reintroduced and the timing of the cycle is controlled by various factors
such as engine speed, altitude, manifold vacuum, exhaust system back-
pressure. coolant temperature and throttle angle. All EGR valves are vac-
uum actuated (the vacuumdiagram for your particular vehicle is shown on
the Vehicle Emissions Control Information [VECI] label in the engine com-
partment). Three types of EGR valves are used on these vehicles: the
ported valve, the integral backpressure valve and the electronic type.
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4.25 An electronic EGR valve and its related
components — exploded view

Ported valve (four-cylinder engine)

2 The ported EGR valve is operated by a vacuum signal from the EGR
port, which actuates the valve diaphragm. As the vacuum increases suffi-
ciently to overcome the spring, the valve is opened, allowing EGR flow.
The amount of flow is contingent upon the tapered pintle or the poppet po-
sition, which is affected by the vacuum signal.

Integral backpressure transducer valve (1983 US

and 1983 thru 1986 Canadian V6 engines)
3 The integral backpressure transducer EGR valve combines back-
pressure and EGR ported vacuum into one unit. The valve won't operate
on vacuum alone — it requires both inputs to operate. There are two basic
types of backpressure valves: poppet and tapered pintle.

Electronic valve

4  Theelectronic EGR valve usedin EEC-IV systems controls EGR flow
with an EGR valve position (EVP) sensor attached to the top of the valve,
The valve is operated by a vacuum signal from the dual EGR solenoid
valves or the electronic vacuum requlator which actuates the valve dia-
phragm. As supply vacuum overcomes the spring load, the diaphragm is
actuated, lifting the pintle off the seat and allowing exhaust gas to recircu-
late. The amount of flow is proportional to the pintle position. The EVP sen-
sor sends an electrical signal indicating its position to the ECA.

Checking

Ported valve

5 Make sure that all vacuum lines are properly routed (see your VECI|
label in the engine compartment), secure and in good condition (not
cracked, kinked or broken off).

6 When the engine is cold, there should be no vacuum to operate the
EGR valve. If there is vacuum, check the ported vacuum switch (PVS) or
temperature vacuum switch (TVS) and replace them as required.

7  There should be no vacuum to the valve at curb idle (engine warm).
8 There should be vacuum to the valve at 3000 rpm. If there is no vacu-
um, check the TVS and PVS and replace them as required.

9 Withthe engine at idle, apply 8 in-Hg vacuum to the valve. The valve
stem should move, opening the valve, and the engine should stall or run
roughly. If the valve stem moves but the engine doesn't respond, remove
and clean the inlet and outlet ports with a wire brush. Caution: Do not
sandblast or clean the valve with gasoline or damage will result!

10 With the engine at idle, apply 4 in-Hg vacuum to the valve, using a

hand vacuum pump. Vacuum shouldn't drop more than 1 in-Hg in 30 sec-
onds. If it does, replace the valve.
11 When the valve is suspected of leaking (indicated by a rough idle or
stalling) perform the following simple check:
a) Insert a blocking gasket (no flow holes) between the valve and
base and reinstall the valve.
b) Iftheengineidleimproves, replace the valve and remove the block-
ing gasket. If the idle doesn't improve, take the vehicle to a dealer
service department.

Integral backpressure transducer valve

12 Make sure that all vacuum lines are properly routed (see your VECI
labelin the engine compartment), all connections are secure and no vacu-
um hoses are cracked, crimped or broken.

13 Detachthe vacuum line to the EGR valve and plug it. Connect a vacu-
um pump to the EGR valve. Start the engine and let it idle. Apply six in-Hg
vacuumtothe valve. It should bleed off and the valve should not operate. If
the vacuum holds and the valve opens and stays open, i.e. the valve does
not bleed off the vacuum, replace the valve.

14 There should be no vacuum to the valve at idle under any conditions.
If there is, check the hose routing.

15 There should be no vacuum to the valve nor should the valve operate
when the engine is cold. If there is vacuum at the valve when the engine is
cold, check the ported vacuum switch (PVS) or the thermal vacuum switch
(TVS) and replace as required. (The PVSis atemperature actuated switch
that changes vacuum connections when the coolant temperature
changes; the TVS, which is used with some systems instead of the PVS,
controls vacuum to the EGR valve by responding to the temperature of the
inlet air heated by the exhaust manifold. Most PVS switches are mounted
somewhere on the intake manifold; most TVS switches are located in the
air cleaner housing. Refer to your VECI label to determine which kind of
switch you have and where it is located.)

16 There should be vacuum to the valve at 3000 rpm with a normally
warm engine. If there isn't, check back through the vacuum line from the
EGR to the vacuum source; for example, the TVS and/or the PVS may not
be opening. Check and replace as required.

17 Ifavalveis suspected of sticking, remove it from the engine and cycle
the valve by pressing carefully with your fingers against the lower trans-
ducer plate. If the valve sticks open when you release your fingers, re-
place it.

Electronic valve

Note: Aside from the following check and maintenance steps, the elec-
tronic EGR valve cannot be diagnosed or serviced by the home mechanic.
Additional checks must be done by a dealer service department,

18 Make sure the vacuum hoses are in good condition and hooked up
correctly.

19 Clean the inlet and outlet ports with a wire brush or scraper. Do not
sandblast the valve or clean it with gasoline or solvents as they will dam-
age the valve.

20 Toperform aleakage test, connect a vacuum pump to the EGR valve.
21 Apply 5-t0-6 in-Hg of vacuum to the valve.

22 Trapthe vacuum—itshould notdrop more than 1 in-Hgin 30 seconds.
23 Ifthe specified conditions are not met, the EGR valve, O-ring or EVP
must be replaced.

EGR valve replacement

Refer to illustration 4.25

24 Detach the cable from negative terminal of the battery.

25 On engines with an electronic valve, unplug the electrical connector
from the EGR valve position sensor (see illustration).

26 If your vehicle is powered by a four-cylinder engine, unscrew the
threaded fitting that attaches the EGR pipe to the EGR valve.

27 Remove the EGR valve mounting nuts and detach the valve.

28 Remove the old gasket. Be sure to thoroughly clean the gasket sur-
faces of the intake manifold (and valve, if the same valve will be rein-
stalled).

29 |f you're replacing an electronic type EGR valve but not the position
sensor, remove the sensor from the old valve (see Section 2) and install it
on the new valve.

30 Installation is the reverse of removal.
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5.26 To replace the combination air bypass/air control valve
(3.8L V6 unit shown, others similar), label, then detach,

the following:
1 Vacuum line to 4 Combination valve-to-right
control solenoid exhaust manifold hose
2  Air pump-to-combination 5  Combination valve-to-left
valve hose exhaust manifold hose

3  Vacuum line to
control solenoid

5 Managed air thermactor system

General description

1 The thermactor (air injection) exhaust emission control system re-
duces carbon monoxide and hydrocarbon contentin the exhaust gases by
injecting fresh air into the hot exhaust gases leaving the exhaust ports.
When fresh air is mixed with hot exhaust gases, oxidation is increased,
reducing the concentration of hydrocarbons and carbon monoxide and
converting them into harmless carbon dioxide and water,

2 Al of these models utilize either a conventional thermactor system
(1983 through 1986 Canadian V6 engine) or a *managed air” thermactor
system (all US models and other Canadian models). The two systems are
basically the same. The managed air thermactor system diverts thermac-
tor air either upstream to the exhaust manifold check valve or downstream
to the rear section check valve and dual bed catalyst. An extended idle air
bypass system in carburetor equipped vehicles also vents thermactor air
to the atmosphere during extended idling.

3 Onmanaged air systems, an air control valve directs the air upstream
ordownstream. An airbypass valve is usedto dumpairto the atmosphere.
Insome applications, the two valves are combinedinto a single air bypass/
control valve.

Checking

Air supply pump

4 Check and adjust the drivebelt tension (see Chapter 1).

5 Disconnect the air supply hose at the air bypass valve inlet.

6  Thepump is operating satisfactorily if air flow is felt at the pump outlet
with the engine running at idle, increasing as the engine speed is in-
creased

7 Ifthe air pump doesn't pass the above tests, replace it with a new or
rebuilt unit.

Air bypass valve

8 With the engine running at idle, disconnect the hose from the valve
outlet.

9 Remove the vacuum hose from the port and remove or bypass any
restrictors or delay valves in the vacuum hose.

10 Verify that vacuum is present in the vacuum hose by putting your fin-
ger over the end.

.

5.27 To remove the air pump (unit for a 3.8L V6 engine shown,
others similar), loosen the hose clamp (arrow) and detach the
hose to the combination valve, then remove both mounting
bolts (arrows)

11 Reconnect the vacuum hose to the port.

12 With the engine running at 1500 rpm, the air pump supply air should
be felt or heard at the air bypass valve outlet.

13 With the engine running at 1500 rpm, disconnect the vacuum hose.
Airatthe valve outlet should be decreased or shut off and air pump supply
air should be felt or heard at the silencer ports.

14 Reconnect all hoses,

15 Ifthe normally closed air bypass valve doesn't successfully pass the
above tests, check the air pump (refer to Steps 5 through 7).

16 Ifthe air pumpis operating satisfactorily. replace the air bypass valve
with a new one.

Check valve

17 Disconnect the hoses from both ends of the check valve, carefully
noting the installed position of the valve and the hoses.

18 Blow through both ends of the check valve, verifying that air flows in
one direction only.

19 Ifairflowsinbothdirections or notat all, replace the check valve with a
new one.

20 When reconnecting the valve, make sure it is installed in the proper
direction.

Thermactor system noise test
21 The thermactor system is not completely noiseless. Under normal
conditions, noise rises in pitch as the engine speed increases. To deter-
mine if noise is the fault of the air injection system, detach the drivebelt
(after verifying that the belt tension is correct) and operate the engine. If
the noise disappears, proceed with the following diagnosis. Caution: The
pump must accumulate 500 miles (vehicle miles) before the following
check is valid.
22 |f the belt noise is excessive,
a) Check for a loose belt and tighten as necessary (refer to Chap-
ter 1).
b) Check for a seized pump and replace it if necessary.
¢) Check for a loose pulley. Tighten the mounting bolts as required.
d) Check for loose, broken or missing mounting brackets or bolts.
Tighten or replace as necessary.
23 If there is excessive mechanical noise;
a) Check for an overtightened mounting bolt.
b) Check for an overtightened drivebelt (refer to Chapter 1).
¢} Check for excessive tlash on the air pump adjusting arm boss
and remove as necessary
d) Check for a distorted adjusting arm and, if necessary, replace the
arm.
24 |f there is excessive thermactor system noise (whirring or hissing
sounds):
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a) Check for aleakin the hoses (use a soap and water solution to find
the leaks) and replace the hose(s) as necessary.

b) Check for a loose, pinched or kinked hose and reassemble,

straighten or replace the hose and/or clamps as required.

c) Check fora hose touching other engine parts and adjust or reroute
the hose to prevent further contact.

d) Check foraninoperative bypass valve (referto Step 8) and replace
if necessary.

e) Checkforaninoperative check valve (referto Step 17) and replace
if necessary.

f) Check for loose pump or pulley mounting fasteners and tighten as
necessary.

g) Check for a restricted or bent pump outlet fitting. Inspect the fitting
and remove any casting flash blocking the air passageway. Re-
place bent fittings.

h) Check for air dumping through the bypass valve (only at idle). On

many vehicles, the thermactor system has been designed to dump
airatidle to prevent overheating the catalytic converter. This condi-
tion is normal. Determine that the noise persists at higher speeds
before proceeding.

i) Check for airdumping through the bypass valve (the decel and idle
dump). On many vehicles, the thermactor airis dumped into the air
cleaner or the remote silencer. Make sure that the hoses are con-
nected properly and not cracked.

25 Ifthere is excessive pump noise, make sure the pump has had suffi-
cient break-in time (at least 500 miles). Check tor a worn or damaged
pump and replace as necessary.

Component replacement

Refer to illustrations 5.26 and 5.27

26 Toreplace the air bypass valve, air supply control valve, check valve,
combination air bypass/air control valve (see illustration) or the silencer,
clearly label, then disconnect, the hoses leading to them, replace the
faulty component and reattach the hoses to the proper ports. Make sure
the hoses are in good condition. If not, replace them with new ones.

27 Toreplace the air supply pump, first loosen the engine drivebelt (see
Chapter 1), then remove the pump mounting bolts (see illustration) from
the mounting bracket. Label all wires and hoses as they're removed to fa-
cilitate installation of the new unit.

28 If you're replacing either of the check valves on a Pulse Air System
(Thermactor [1), be sure to use a back-up wrench.

29 After the new pump is installed, adjust the drivebelts to the specified
tension (see Chapter 1).

6  Fuel evaporative emissions control system

General description
Refer to illustration 6.2

1 This system is designed to prevent hydrocarbons from being re-
leased into the atmosphere by trapping and storing fuel vapor from the fuel
tank, the carburetor or the fuel injection system.

2 Theserviceable parts of the system include a charcoal filled canister
and the connecting lines between the fuel tank, fuel tank filler cap and the
carburetor or fuel injection system (see illustration).

3 Vapor trapped in the gas tank is vented through a valve in the top of
the tank. From the valve, the vapor is routed through a single line to a car-
bon canister located on the right lower front corner of the engine compart-
ment, where it's stored until the next time the engine is started.

System checking

4  There are no moving parts and nothing to wear in the canister. Check
forloose, missing, cracked or broken fittings and check for deteriorated or
damaged hoses attached to the canister. Inspect the canister for cracks
and other damage. If the canister is damaged, replace it (see below).

5 Check for fuel smells around the vehicle. Make sure the gas capis in
good condition and properly installed.

CANISTER

CANISTER

6.2 A typical evaporative emissions control system

Component replacement

Charcoal canister

6 Locate the canister in the engine compartment.

7 Reachupabove the canister, remove the single mounting bolt and re-
move the canister.

8 Clearly label the hoses and detach them from the canister.

9 Installation is the reverse of removal.

All other components

10 Referringto the VECI label of your vehicle, locate the component you
intend to replace. 8
11 Label the hoses, then detach them and remove the component. i
12 Installation is the reverse of removal.

7  Positive Crankcase Ventilation (PCV) system

General description

1 The Positive Crankcase Ventilation (PCV) system cycles crankcase
vapors back through the engine where they are burned. The valve regu-
lates the amount of ventilating air and blow-by gas to the intake manitold
and prevents backfire from traveling into the crankcase.

2 The PCV system consists of a replaceable PCV valve, a crankcase
ventilation filter and the connecting hoses.

3 Theairsource forthe crankcase ventilation system is in the air clean-
er. Air passes through the PCV filter (in the rocker arm cover or the oil filler
cap) and through a hose connected to the air cleaner housing. On vehicles
with a PCV filter integrated into the oil filler cap, the cap is sealed at the
opening to prevent the entrance of outside air. From the oil filler cap, or
separate PCV filterin the rocker arm cover, the air flows into the rockerarm
chamber and the crankcase, from which it circulates up into another sec-
tion of the rocker arm chamber and finally enters a spring loaded regulator
valve (PCV valve) that controls the amount of flow as operating conditions
vary. The vapors are routed to the intake manifold through the crankcase
vent hose tube and fittings. This process goes on continuously while the
engine is running.
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8.3 A typical inlet air temperature control system
Checking

4 Checking procedures for the PCV system components are included
in Chapter 1.

Component replacement

5 Component replacement involves simply installing a new valve or
hose in place of the one removed during the checking procedure.

8 Inlet air temperature control system

General description

Refer to illustrations 8.3, 8.4 and 8.5

1 The inlet air temperature control system (carburetor and CFI
equipped vehicles) provides heated intake air during warm-up, then main-
tains the inlet air temperature within a 70-degrees F to 105-degrees F op-
erating range by mixing warm and cool air. This allows leaner fuel/air
mixture settings for the carburetor or CF| system, which reduces emis-
sions and improves driveability.

2 Twofresh airinlets —one warm and one cold — are used. The balance
between the two is controlled by intake manifold vacuum, a temperature
vacuum switch and a time delay valve. A vacuum motor, which operates a
heat duct valve in the air cleaner, is controlled by the vacuum switch.

8.4 A typical temperature vacuum switch (TVS) installation in
the air cleaner housing assembly cover

3 When the underhood temperature is cold, warm air radiating off the
exhaust manifold is routed by a shroud which fits over the manifold up
through a hot air inlet tube and into the air cleaner (see illustration). This
provides warm air for the carburetor or CF|, resulting in better driveability
and faster warm-up. As the underhood temperature rises, a heat duct
valve is gradually closed by a vacuum motor and the air cleaner draws air
through acold air ductinstead. The resultis a consistent intake air temper-
ature.

4  Atemperature vacuum switch (see illustration) mounted on the air
cleaner housing monitors the temperature of the inlet air heated by the ex-
haust manifold. A bimetal disc in the temperature vacuum switch orients
itself in one of two positions, depending on the temperature. One position
allows vacuum through a hose to the motor; the other position blocks vac-
uum.

5 The vacuum motor itself is regulated by a cold weather modulator
(CWM), mounted in the side of the air cleaner housing assembly, between
the temperature vacuum switch and the motor (see illustration), which
provides the motor with a range of graduated positions between fully open
and fully closed.

Checking

Note: Make sure that the engine is cold before beginning this test.

6 Always check the vacuum source and the integrity of all vacuum
hoses between the source and the vacuum motor before beginning the fol-
lowing test. Do not proceed until they're okay.

7 Apply the parking brake and block the wheels.

8 Detach, butdo notremove, the air cleaner housing and element (see
Chapter 4).

§ Turntheaircleaner housing upside down so the vacuum motordooris
visible. The door should be open. It itisn't, it may be binding or sticking.
Make sure that it's not rustedin an open or closed position by attempting to
move itby hand. If it's rusted, it can usually be freed by cleaning and oiling
the hinge. If it fails to work properly after servicing, replace it.

10 Ifthe vacuum motor dooris okay but the motor still fails to operate cor-
rectly, check carefully for aleakin the hose leading to it. Check the vacuum
source to and from the bimetal sensor and the time delay valve as well. If
no leak is found, replace the vacuum motor (see Step 26).

11 Startthe engine. If the duct door has moved or moves to the "heaton”
(closed to fresh air) position, go to Step 15.

12 Ifthe door stays in the “heat off” (closed to warm air) position, place a
finger over the bimetal sensor bleed. The duct door must move rapidly to
the “heat on” position. If the door doesn't move to the “heat on" position,
stop the engine and replace the vacuum motor (see Step 26). Repeat this
Step with the new vacuum motor.

13 With the engine off, allow the bimetal sensor and the cold weather
modulator to cool completely.

; o A e Syt . L § 1 adr = ol

8.5 A typical cold weather modulator (CWM) installation in the
air cleaner housing assembly
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8.20 To remove the TVS, label and detach the hoses, then pry off
the retaining clip with a small screwdriver

14 Restart the engine. The duct door should move to the "heat on” posi-
tion, If the door doesn't move or moves only partially, replace the TVS (see
Step 18).

15 Startand runthe engine briefly (less than 15 seconds). The ductdoor
should move to the "heat on" position,

16 Shutoff the engine and watch the duct door. It should stay in the “heat
on” position for at least two minutes.

17 If it doesn't stay in the “heat on" position for at least two minutes, re-
place the CWM (see Step 23).

Componem‘ replacement
Refer to illustrations 8.20, 8.24 and 8.28

Temperature vacuum switch (TVS)

18 Clearly label. then detach both vacuum hoses from the TVS (one is
coming from the vacuum source at the manifold and the other is going to
the vacuum motor underneath the air cleaner housing).

19 Remove the air cleaner housing cover assembly (see Chapter 4).
20 Pry the TVS retaining clip off with a screwdriver (see illustration).
21 Remove the TVS.

22 Installation is the reverse of removal.

Cold weather modulator (CWM)
23 Locate the CWM, then detach both vacuum hoses and remove the
CWM.

8.28 To remove the vacuum motor, label and detach the hoses,
then drill out the rivet (arrow) and slide out the retaining strap

8.24 To remove the CWM, label and detach the hoses, then slide
off the retaining clip and pull the CWM out of the mounting hole

24 Slide the CWM retaining clip off (see illustration) and remove the
CWM.
25 Installation is the reverse of removal.

Vacuum motor

26 Removethe air cleaner housing assembly (see Chapter 4) and place
it on a workbench.

27 Detach the vacuum hose from the motor.

28 Drill out the vacuum motor retaining strap rivet (see illustration).
29 Remove the motor.

30 Installationis the reverse of removal. Use a sheet metal screw of the
appropriate size to replace the rivet.

9  Catalytic converter

Note: Because of a Federally mandated extended warranty which covers
emissions-relatedcomponents such as the catalytic converter, check with
a dealer service department before replacing the converter at your own
expense.

General description

1 Thecatalytic converter is an emission control device added to the ex-
haust system to reduce pollutants from the exhaust gas stream. There are
two types of converters. The conventional oxidation catalyst reduces the
levels of hydrocarbon (HC) and carbon monoxide (CO). The three-way
catalyst lowers the levels of oxides of nitrogen (NOx) as well as hydrocar-
bons (HC) and carbon monoxide (CO).

Checking

2 The test equipment for a catalytic converter is expensive and highly
sophisticated. If you suspectthat the converter on your vehicle is malfunc-
tioning, take it to a dealer or authorized emissions inspection facility for
diagnosis and repair.
3 Whenever the vehicle is raised for servicing of underbody compo-
nents, check the converter for leaks, corrosion, dents and other damage.
Check the welds/flange bolts that attach the front and rear ends of the con-
verter to the exhaust system. If damage is discovered, the converter
should be replaced.
4 Although catalytic converters don't break too often, they do become
plugged. The easiest way to check for a restricted converter is to use a
vacuum gauge to diagnose the effect of a blocked exhaust on intake vacu-
um.

a) Open the throttle until the engine speed is about 2000 RPM.

b) Release the throttle quickly.

c¢) Ifthereis no restriction, the gauge will quickly drop to not more than

2 in Hg or more above its normal reading.
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d) Ifthe gauge does not show 5 in Hg or more above its normal read-
ing, or seems to momentarily hover around its highest reading for
a moment before it returns, the exhaust system, or the converter,
is plugged (or an exhaust pipe is bent or dented, or the core inside
the muffler has shifted).

Component replacement

5 Becausethe converteris welded to the exhaust system, converter re-
placement requires removal of the exhaust pipe assembly (see Chap-
ter 4). Take the vehicle, or the exhaust pipe system, to a dealer service
department or a muffler shop.
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1 General information 3 Working through the shift lever boot hole, unbolt the shitt lever from

the transmission.
4 Lift the shift lever out of the transmission (see illustration).

i h i i - o
All vehicles covered in this manual come equipped with a 4-speed or 5 Installation is the reverse of the removal steps.

5-speed manual transmission or an automatic transmission. All informa-
tion on the manual transmission s included in this Part of Chapter 7. Infor-
mation for the automatic transmission can be found in Part B of this
Chapter,

Several different manual transmissions have been used in these mod-
els. Early models were equipped with SROD, RAD or ET 4-speed trans-
missions. The 1981 through 1983 five-speed transmission is similar to
earlier four-speed designs. but incorporates an overdrive fifth gear. The
T50D transmission, used on 1984 and later models, is an all-new design. NUT

Due to the complexity, unavailability of replacement parts and the spe-
cial tools necessary, internal transmission repair procedures are not rec-
ommended for the home mechanic. The information contained within this
manual will be limited to general information and removal and installation
of the transmission assembly.

Depending on the expense involved in having a faulty transmission
overhauled, it may be an advantage to consider replacing the unit with ei-
ther a new or rebuilt one. Your local dealer or transmission shop should
be able to supply you withinformation concerning cost, availability and ex-
change policy. Regardless of how you decide to remedy a transmission
problem, you can still save considerable expense by removing and install-
ing the unit yourself.

GEAR SHIFT LEVER

2  Shift lever — removal and installation

All models except T50D
Refer to illustration 2.4

1 Place the transmission in Neutral,
2 Remove the floor trim and carpeting as necessary to gain access to 2.4 Manual transmission shift lever installation
the shift lever boot retaining screws. Remove the screws and detach the details — except T50D

shift lever boot from the floor.
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2.7 Manual transmission shift lever installation details — T50D

T50D

Refer to illustration 2.7

6 Remove the center console.

7  Remove the four shift boot-to-floor pan bolts (see illustration).

8 Remove the two mounting bolts and detach the lever assembly from
the transmission.

9 Toinstall, place the shift lever in position and install the bolts. The
bolts must be installed from the left side of the shifter only. Tighten the bolts
securely.

10 Install the shift boot and console.

3  Manual transmission — removal and installation

Removal

1 Disconnect the negative cable at the battery. Place the cable out of
the way so it cannot accidentally come in contact with the negative termi-
nal of the battery, as this would once again allow power into the electrical
system of the vehicle.

2 Frominside the vehicle, remove the shift lever (Section 2).

3 Raise the vehicle and support it securely on jackstands.

4  Disconnect the speedometer cable and electrical connections from
the transmission.

5 Removethedriveshaft (Chapter 8). Use a plastic bag to cover the end
of the fransmission to prevent fluid loss and contamination.

6 Removethe exhaustsystem components as necessary for clearance
(Chapter 4).

7 Supportthe engine. This can be done from above by using an engine
hoist, or by placing a jack (with a block of wood as an insulator) under the
engine oil pan. The engine should remain supported at all times while the
transmission is out of the vehicle.

8 Supportthe transmission with a jack — preferably a special jack made
for this purpose. Safety chains will help steady the transmission on the
jack.

9 Remove the rear transmission support-to-crossmember nuts and
bolts.

10 Remove the nuts from the crossmember bolts. Raise the transmis-
sion slightly and remove the crossmember.

11 All except ET transmissions — remove the bolts securing the trans-
mission to the clutch housing.

12 ETtransmission-remove the bolts securing the clutch housing to the
engine.

13 Make a final check that all wires and hoses have been disconnected
fromthe transmission and then move the transmission and jack toward the
rear of the vehicle until the transmission input shaft is clear of the clutch
housing or engine. Keep the transmission level as this is done.

14 Once the input shatt is clear, lower the transmission and remove it
fromunder the vehicle. Caution: Do not depress the clutch pedal while the
transmission is removed from the vehicle.

15 Theclutch components can be inspected while the transmission is re-
moved. On all except ET transmissions, it will be necessary to remove the
clutch housing from the engine (Chapter 8). In most cases, new clutch
components should be installed as a matter of course if the transmission is
removed.

Installation

16 If removed. install the clutch components (Chapter 8).

17 If removed. attach the clutch housing to the engine and tighten the
bolts to the specified torque (Chapter 8).

18 With the transmission secured to the jack as on removal, raise the
transmission into position behind the clutch housing and then carefully
slideitforward, engaging the input shaft with the clutch splines. Do notuse
excessive force toinstall the transmission —if the input shaft does not slide
into place, readjust the angle of the transmission so it is level and/or turn
the input shaft so the splines engage properly with the clutch.

19 Install the transmission-to-clutch housing bolts. Tighten the bolts to
the specified torque.

20 |Install the crossmember and transmission support. Tighten all nuts
and bolts securely.

21 Remove the jacks supporting the transmission and the engine.

22 |Installthe various items removed previously, referring to Chapter 8 for
the installation of the driveshatt and Chapter 4 for information regarding
the exhaust system components.

23 Make a final check that all wires, hoses and the speedometer cable
have been connected and that the transmission has been filled with |ubri-
cant to the proper level (Chapter 1). Lower the vehicle.

24 From inside the vehicle connect the shift lever (see Section 2).

25 Connect the negative battery cable. Road test the vehicle for proper
operation and check for leakage.

4  Manual transmission overhaul — general information

Overhauling a manual transmission is a difficult job for the do-it-your-
selfer. It involves the disassembly and reassembly of many small parts.
Numerous clearances must be precisely measured and, if necessary,
changed with select fit spacers and snap-rings. As a result, if transmission
problemsarise, itcan be removed andinstalled by a competent do-it-your-
selfer, but overhaul should be left to a transmission repair shop. Rebuilt
transmissions may be available — check with your dealer parts department
and auto parts stores. Atany rate, the time and money involvedin an over-
haul is almost sure to exceed the cost of a rebuilt unit.

Nevertheless, it's notimpossible for an inexperienced mechanic to re-
build a transmission if the special tools are available and the job is done
in a deliberate step-by-step manner so nothing is overlooked.

The tools necessary for an overhaul include internal and external
snap-ring pliers, a bearing puller, a slide hammer, a set of pin punches,
adial indicator and possibly a hydraulic press. In addition, a large, sturdy
workbench and a vise or transmission stand will be required.

During disassembly of the transmission, make careful notes of how
each piece comes off, where it fits in relation to other pieces and what
holds it in place.

Before taking the transmission apart for repair, it will help if you nave
some idea what area of the transmission is malfunctioning. Certain prob-
lems can be closely tied to specific areas in the transmission, which can
make component examination and replacement easier. Refer to the Trou-
bleshooting section at the front of this manual for information regarding
possible sources of trouble.
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1 General information A of this Chapter.

Due to the complexity of the automatic transmissions covered in this

All vehicles covered in this manual come equipped with either a manual and to the specialized equipment necessary to perform most ser-
4-speed or 5-speed manual transmission or an automatic transmission. vice operations, this Chapter addresses only those procedures concern-
All information on the automatic transmission is included in this Part of ing general diagnosis, routine maintenance, adjustment and removal and
Chapter 7. Information for the manual transmission can be found in Part installation.
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Ifthe transmission requires major repair work, it should be leftto adeal-
er service department or an automotive or transmission repair shop. You
can, however, remove and install the transmission yourself and save the
expense, even if the repair work is done by a transmission specialist.

Models covered in this manual may be equipped with any one of five
automatic transmissions. They are the C3, C4, C5, AOD and A4LD, which
are ofthe same fundamental design but with varying power handling capa-
bilities. The A4LD and AOD use electronic controls integrated into the on-
board EEC-IV system. These controls operate a piston/plate clutch in the
torque converter that eliminates converter slip when applied.

On some models Ford specifies a different grade transmission fluid
than other vehicle manufacturers, and this must be used when refilling or
adding fluid. The fluid specification for your vehicle can be found em-
bossed on the transmission fluid dipstick.

2  Diagnosis — general

Note: Automatic transmission malfunctions may be caused by five gener-
al conditions: poor engine performance, improper adjustments, hydraulic
malfunctions, mechanical malfunctions or malfunctions in the computer or
its signal network. Diagnosis of these problems should always begin with
a check of the easily repaired items: fluid level and condition (Chapter 1),
shift linkage adjustment and throttle linkage adjustment. Next, perform a
road test to determine if the problem has been corrected or if more diagno-
sisis necessary. If the problem persists after the preliminary tests and cor-
rections are completed, additional diagnosis should be done by a dealer
service department or transmission repair shop.

Preliminary checks

1 Drive the vehicle to warm the transmission to normal operating tem-
perature.

2 Check the fluid level as described in Chapter 1:

a) Ifthefluid levelis unusually low, add enough fluid to bring the level
within the designated area of the dipstick, then check for external
leaks (see below).
If the fluid level is abnormally high, drain off the excess. then check
the drained fluid for contamination by coolant. The presence of en-
gine coolantin the automatic transmission fluid indicates that a fail-
ure has occurred in the internal radiator walls that separate the
coolant from the transmission fluid (see Chapter 3).

c) Ifthefluidis foaming, drain itand refill the transmission. then check

for coolant in the fluid or a high fluid level.

3 Checkthe engineidle speed. Note: Ifthe engine is malfunctioning. do
not proceed with the preliminary checks until it has been repaired and runs
normally.
4 Check the throttle valve cable (AQOD transmission) for freedom of
movement. Adjust itif necessary (Section 3). Note: The throttle cable may
function properly when the engine is shut off and cold. but it may malfunc-
tion once the engine is hot. Check it cold and at normal engine operating
temperalure.
5 Inspectthe shift control linkage (Section 5). Make sure thatit's proper-
ly adjusted and that the linkage operates smoothly.

b

Fluid leak diagnosis

6 Mostfluid leaks are easy to locate visually. Repair usually consists of
replacing a seal or gasket, If a leak is difficult to find. the following proce-
dure may help.

7 Identity the fluid. Make sure it's transmission fluid and not engine oil or
brake fluid.

8  Tryto pinpoint the source of the leak. Drive the vehicle several miles.
then park it over a large sheet of cardboard. After a minute or two. you
should be able to locate the leak by determining the source of the fluid drip-
ping onto the cardboard. .

9 Make acareful visual inspection of the suspected component and the
area immediately around it. Pay particular attention to gasket mating sur-
faces. A mirror is often helpful for finding leaks in areas that are hard to
see.

10 Ifthe leak still cannot be found, clean the suspected area thoroughly
with a degreaser or solvent, then dry it.

11 Drive the vehicle for several miles at normal operating temperature
and varying speeds. After driving the vehicle, visually inspect the sus-
pected component again.

12 Once the leak has been located, the cause must be determined be-
fore it can be properly repaired. If a gasket is replaced but the sealing
flange is bent, the new gasket will not stop the leak. The bent flange must
be straightened.

13 Before attempting to repair a leak. check to make sure that the follow-
ing conditions are corrected or they may cause another leak. Note: Some
of the following conditions (a leaking forque converter, for instance) can-
not be fixed without highly specialized tools and expertise. Such problems
must be referred to a transmission shop or a dealer service department,

Gasket leaks

14 Check the pan periodically. Make sure the bolts are tight, no bolts are
missing, the gasket is in good condition and the pan is flat (dents in the pan
may indicate damage to the valve body inside).

15 Itthe pan gasketis leaking, the fluid level or the tluid pressure may be
too high. the vent may be plugged. the pan bolts may be too tight. the pan
sealing flange may be warped. the sealing surface of the transmission
housing may be damaged. the gasket may be damaged or the transmis-
sioncasting may be cracked or porous. It sealantinstead of gasket materi-
al has been used to form a seal between the pan and the transmission
housing, it may be the wrong sealant.

Seal leaks

16 Ifatransmission sealisleaking. the fluid level or pressure may be too
high, the vent may be plugged. the seal bore may be damaged, the seal
itself may be damaged orimproperly installed, the surface of the shaft pro-
truding through the seal may be damaged or a loose bearing may be caus-
ing excessive shatt movement.

17 Make sure the dipstick tube seal is in good condition and the tube is
properly seated. Periodically check the area around the speedometer
gear or sensor for leakage. If transmission fluid is evident, check the O-
ring for damage.

Case leaks

18 |Ifthe case itself appears to be leaking. the casting is porous and will
have to be repaired or replaced.

19 Make sure the oil cooler hose fittings are tight and in good condition.

Fluid comes out vent pipe or fill tube

20 Ifthis condition occurs. the transmission 1s overfilled, there is coolant
inthe fluid. the case is porous. the dipstick is incorrect. the vent is plugged
or the drain back holes are plugged.

3 Throttle valve (TV) linkage — description, inspection and
adjustment (AOD transmissions only)

Description

1 Thethrottle valve cable or rod used on AOD transmissions should not
be thought of as merely a "downshift” device. The TV linkage controls line
pressure. shift points. shift feel. part throttle downshifts and detent down-
shifts.

2 Ifthe TV linkage is broken, sticky or misadjusted. the vehicle will ex-
perience a number ol problems such as early andror soft upshifts and no
downshift or a harsh downshift function.

Inspection

Refer to illustration 3.3

3 Grasp the cable or rod a few inches behind where it attaches to the
throttle linkage and pull forward. The cable should slide easily through the
cable terminal (see illustration).

4 When released the cable should return to its onginal position.

5 Ifthe TVlinkage does not operate as above. the cause is misadjusted
or damaged components.
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3.9 Pry the TV cable pin out with a screwdriver

TV cable adjustment
Refer to illustrations 3.9,,3.10, 3.11 and 3.12

6 Cable adjustment on 1984 through 1986 models requires special
pressure testing equipment and should be done by a dealer service de-
partmentor qualified transmission shop. The cable on 1987 and later mod-
els can be adjusted without special equipment.

7 The engine should not be running and the throttle lever must be at its
minimum idle stop during this adjustment.

8 Remove the air cleaner cover and inlet tube from the throttle body to
provide access.

9  Prythe grooved pin on the cable assembly out of the grommet on the

PUSH OUT WHITE LOCKING
TAB FROM THIS SIDE

WHITE LOCKING TAB PUSHED OUT COMPLETELY

3.10 Use a small screwdriver to push out the white locking tab

throttle body lever with a wide bladed screwdriver (see illustration).

10 Push the white locking tab out with a small screwdriver (see illustra-

tion).

7B
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11 Make sure the plastic block with the pin and tab slides ireely on the
notched rod (see illustration). If it doesn't. the white tab may not be
pushed out far enough.

12 Hold the throttle lever firmly against the idle stop and push the
grooved pin into the grommet on the throttle lever as far as it will go (see
illustration). Make sure not to move the throttle lever away from the idle
stop during this procedure.

13 Install the air cleaner assembly.

4  Throttle Valve (TV) linkage — removal and installation

Cable type
1 Remove the air cleaner and disconnect the cable at the throttle lever
(see illustration 3.3).

sl

LTI

3.11 Check to make sure the plastic block (arrow) slides freely
on the notched rod

IMPORTANT: HOLD THE THROTTLE LEVER FIRMLY AGAINST
IDLE STOP WHILE PUSHING GROUND PIN INTO GROMMET
ENSURE THAT YOU DO NOT MOVE THROTTLE LEVER AWAY
FROM IDLE STOP

T
_ .
L) -'r"l—‘-“—'"

- f/HiHHWWfIHHI
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L 7
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GROOVED PIN FULLY INSTALLED
WHILE HOLDING THROTTLE LEVER
FIRMLY AGAINST IDLE STOP

3.12  wnue nolding we throtie lever firmly against the idle stop, push the grooved pin into the throttle lever grommet

2 Under the vehicle, disconnect the cable at the transmission,
3 Remove the cable from the vehicle.
4 Installation is the reverse of removal

Rod type
Refer to illustration 4.5

5 Disconnectthe rod atthe throttle lever and transmission (seeillustra-
tion). Remove the rod.
6 Installation is the reverse of removal.

6 Extension housing oil seal — replacement

Refer to illustrations 6.3 and 6.7

1 Raise the vehicle and support it securely on jackstands.

2 Remove the driveshaft (Chapter 8).

3 Remove the oil seal from the end of the extension housing with a seal
removing tool or Ford special tool no. T71P-7657-A. An alternative to
thesetoolsistouse awide-bladed screwdriver or chiselto remove the seal
(see illustration).

5 Shift linkage - adjustment

Refer to illustrations 5.3a and 5.3b

1 Place the selector lever in Drive (C3, C4 and C5 transmissions) or
Overdrive (AOD and A4LD transmissions). The lever must be held against
the rear Drive/Overdrive stop during the adjustment procedure.

2 Raise the vehicle and support it securely on jackstands.

3 Loosenthe nut attaching the rod or cable to the lever on the transmis-
sion (see illustrations).

4 Movethe transmission lever to the Drive or Overdrive position, which
is the second (C3, C4 and C5) or third (AOD or A4LD) detent from the full
counterclockwise position.

5  With both the selector and transmission levers now in the same posi-
tions, tighten the retaining nut securely.

6  After adjustment, check the shift selector for proper operation.

INSULATOR
ASSEMBLY

T.M. LEVER ADJ.
SCREW FOR IDLE

4.5 Typical rod-type TV cable linkage
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4 Before installing the new seal inspect the sealing surface of the uni-
versal joint yoke for scoring. If scoring is found, replace the yoke. 7  Automatic transmission — removal and installation
5 Inspect the counterbore of the housing for burrs. Remove any burrs
with emery cloth or medium grit wet-or-dry sandpaper.

6 Coat the outside (case) diameter of the seal with RTV sealant. Removal

7 Install the new seal into the extension housing (see illustration). Refer to illustrations 7.5, 7.6 and 7.14

8 The remainder of the installation is the reverse of the removal proce- 1 Disconnect the negative cable at the battery, Place the cable out of
dures. the way so it cannot accidentally come in contact with the negative termi-

e

6.3 A chisel is used here to carefully tap around the flange of the 6.7 A large socket or length of pipe of the proper diameter
oil seal and separate it from the transmission extension housing should be used to install the new oil seal (a blunt punch and

hammer can also be used to tap the new seal into the bore)
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7.5 Mark the torque converter and stud
with white paint so they can be
reinstalled in the same position

nal of the battery, as this would once again allow power into the electrical
system of the vehicle.

2  Raise the vehicle and support it securely.

3 Drain the transmission fluid (Chapter 1).

4 Remove the torque converter cover.

5 Mark one of the torque converter studs and the torque converter with
white paint so they can be installed in the same position (seeillustration).
6 Onmodels equipped with a drain plug on the torque converter, rotate
the engine untilthe drain plug is atits lowest point (see illustration). Place
a pan under the torque converter and remove the drain plug. Use a suit-
able large socket and breaker bar on the crankshatft bolt to manually turn
the engine over.

7 Remove the torque converter-to-flywheel nuts. Turn the crankshatt
bolt for access to each nut in turn. Turn the engine only in a clockwise di-
rection (as viewed from the front).

8 Remove the starter motor (Chapter 5).

9 Remove the driveshaft (Chapter 8).

10 Disconnect the speedometer cable.

11 Disconnect the electrical connectors from the transmission.

12 Onmodels so equipped, disconnect the vacuum hose from the modu-
lator.

13 Remove any exhaust components which will interfere with transmis-
sion removal (chapter 4),

14 Disconnectthe TV or kickdown linkage rod or cable from the ballstud
(see illustration).

15 Disconnect the shift linkage.

16 Supportthe engine using a jack and a block of wood under the oil pan
to spread the load.

17 Remove the rear mount to crossmember attaching bolts and the two
crossmember-to-frame attaching bolts.

18 Remove the two engine rear support-to-transmission extension
housing attaching bolts.

19 Raisethe transmission sufficiently to allow removal of the crossmem-
ber.

20 Lowerthetransmission slightly and disconnectand plug the transmis-
sion cooler lines.

21 Remove the transmission fluid filler tube.

22 Move the transmission to the rear to disengage it from the engine
block dowel pins and make sure the torque converter is detached from the
flywheel. Lower the transmission from the vehicle.

Installation
Refer to illustration 7.23

23 On C3 and A4LD transmissions, make sure prior to installation that
the torque converter hub is securely engaged in the pump. This can be
checked by measuring the distance between the outer surtace of the hub

7.6 The torque converter plug (arrow)
must be at the bottom prior to removal

7.14 Use a large screwdriver to
disconnect the TV linkage

and the transmission to make sure this dimension is as specified (see il-
lustration).

24 Raise the transmission into position, making sure to keep it level so
the torque converter does not slide forward. Connect the transmission
cooler lines.

25 Turn the torque converter to line up the drive studs with the holes in
the flywheel. The white paint mark on the torque converter and the stud
made during Step 5 must line up.

26 Move the transmission carefully forward until the dowel pins are en-
gaged and the torque converter is engaged.

27 Installthe transmission housing-to-engine bolts and nuts. Tighten the
bolts and nuts to the specified torque.

28 Install the torque converter-to-flywheel nuts. Tighten the nuts to the
specified torque. On models so equipped, install the torque converter
drain plug.

29 |Install the transmiszion mount crossmember and through-bolts.
Tighten the bolts and nuts securely.

30 Install the fluid filler tube.

31 |Install the starter.

32 Connect the hose to the vacuum maodulator (if equipped).

33 Connect the shift and TV or kickdown linkage.

34 Plug in the transmission electrical connectors.

35 |Install the torque converter cover.

36 Connect the driveshaft.

37 Connect the speedometer.

38 Adjust the shift linkage (Section 5).

39 Install any exhaust system components which were removed.

40 Lower the vehicle.

41 Fill the transmission (Chapter 1), run the vehicle and check for fluid
leaks.

8  Neutral start switch — removal, installation and adjustment

Refer to iflustrations 8.4 and 8.6

C4 and C5 transmissions

1 Jack up the vehicle and support it securely on jackstands.

2  Disconnectthe downshiftlinkage rod from the transmission downshift
lever.

3 Apply penetrating oilto the downshift lever shaft and nutand allow it to
soak for a few minutes. Remove the transmission downshift lever retain-
ing nut and lift away the lever.

4  Removethe two neutral start switch securing bolts (see illustration).
5 Disconnect the wire connector from the switch. Remove the switch.
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7.23 On C3 and A4LD transmissions, dimension A should be
as specified for the torque converter hub to be properly seated
in the pump

C3 =3/8-inch
A4LD = 7/16 ta 9/'16-inch

NEUTRAL
START
SWITCH

MANLAL
LEVER

NO 43 DRILL

8.6 Use a number 43 drill bit inserted 1/2-inch into the gauge
hole to adjust the C4 or C5 transmission neutral start switch

6 Toinstall, place the switch on the transmission and install the bolts
finger tight. Move the selector lever to Neutral position. Rotate the switch
and fit a No. 43 drill bit into the gauge pin hole (see illustration), The bit
must be inserted a tull 1/2 inch (12.3 mm). Tighten the switch securing
bolts fully and remove the drill,

7 Check that the engine starts only when the selector is in the Neutral
and Park positions.

C3, AOD and A4LD transmissions

Refer to illustration 8.10

8 Disconnect the ground cable at the battery,

9 Disconnectthe electrical connector from the neutral start switch. Ford
tool T74P-77247-A is designed to remove this switch without damaging it.
10 Carefully remove the switch (see illustration). Caution: /t is easy to
crush or puncture the walls of the switch.

11 Install the switch and tighten to the specified torque.

12 Install the electrical connector.

13 Connect the negative battery cable.

Fa
L} NEUTRAL
/ START

SWITCH

ATTACHING
BOLTS

8.4 Remove the C4 or C5 transmission neutral start switch
using a socket and extension

NEUTRAL START
SWITCH

8.10 On C3, AOD and A4LD transmissions, the neutral start
swilch can be unscrewed after unplugging it — the switch is very
fragile so a special socket is recommended for installation

14 Check that the engine starts only when the selector is in the Neutral
and Park positions.

9 Transmission mounts — check and replacement

Refer to illustration 9.2

1 Insertalarge screwdriver or prybar into the space between the trans-
mission extension and the crossmember and pry up.

2  Thetransmission should not spread excessively away from the insu-
lator (see illustration).

3 Toreplace, support the transmission with a jack and remove the two
nuts attaching the insulator to the crossmember and the two bolts attach-
ing the insulator to the transmission.
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9.2 Pry between the crossmember and the transmission to
check for movement of the mount

4 Raise the transmission and remove the insulator.
5 Installation is the reverse of the removal procedure.

10 Speedometer pinion gear and seal — replacement

1 Remove the bolt on the speedometer cable retaining bracket and re-
move the bracket and bolt as an assembly.

2 Pull the pinion gear assembly straight out of the extension housing.
3 Use a small screwdriver to remove the retaining clip from the pinion
gear and slide the gear off the cable.

4 Toreplace the O-ring use a screwdriver to remove the O-ring from the
retaining groove.

5 Lubricate the new O-ring and slide it onto the pinion shaft until it seats
in the retaining groove.

6 Install the new gear and secure with the retaining clip

7 Installthe pinion gear assembly and secure it with the retaining brack-
et and bolt.
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Contents
Axleshaft bearing —replacement ... ... . ... ..... ... .. ...... 20 Driveshaft and universal joints — description and check ... ... ... 14
Axleshaft oil seal —replacement . .......................... 19 Driveshaft — removal and installation . ............... ... ... 15
Axleshaft — removal and installation ............... ........ 18 Flywheel — removal and installation ............... See Chapter 2
Clutch cable — removal and installation ..................... 6 General iINformMIgtioN .« 0, T e s T e i haie b oo e rer o e 1
Clutch components — removal, inspection and installation . ... ... 3 Pilot bearing — inspection and replacement .................. 5
Clutch —descriptionandcheck .. .......... ... ... ... 2 Rear axle assembly — removal and installation .. ........... ... 21
Clutch hydraulic system—bleeding ........................ " Rear axle — descriptionandcheck ......................... 17
Clutch hydraulic system fluid level check . .......... See Chapter 1 Rear axle (differential) oil levelcheck ........... .., See Chapter 1
Clutch master cylinder — removal and installation . . ............ 10 Self-adjusting mechanism quadrant pawl — replacement ... .. ... 8
Clutch pedal — removal and installation . .................... 12 Self-adjusting mechanism — removal and installation ........ ... 7
Clutch release bearing — removal, inspection and installation . ... 4 Starter/clutch interlock switch — removal and installation ........ 13
Clutch slave cylinder — removal and installation ... ............ g Universal joints —replacement .. ............. ... ... ... ... 16
Specifications
Clutch —
FIATYRR o mmnm amaseid s i o v 0055 35 i s vainta fdes. See Chapter 1 i i
Slave cylinder pushrodtravel ......... ... ... ... ... .. ..... 33/64 in (13.5 mm)
Torque specifications Ft-lbs
Bellhousing-to-enginebolts . ... ....... ... ...... ... ..... 281to 38
Pressure plate-to-flywheelbolts . ...... ... ... ... ... . .. .. 12to 24
Driveshaftflange bolts ....... . ... .. .. ... ... ... ........ 70 to 95
Pedal support bracket bolt/nuts T Y T 131025
Brake booster mounting MULS. & ..cvvvvvunsevininvnvmes sasas See Chapter 9
Clutch self-adjuster quadrantnut ... ... ... ... ... ........ 171026
these components are grouped into three categories; clutch, driveshaft
1 General information andrear axle. Separate Sections within this Chapter offer general descrip-
tions and checking procedures for each of these three groups.

The information in this Chapter deals with the components from the Since nearly all the procedures covered in this Chapter involve work-

rear of the engine to the rear wheels, except for the transmission, which ing under the vehicle, make sure it's securely supported on sturdy jack-

is dealt with in the previous Chapter. For the purposes of this Chapter, stands or on a hoist where the vehicle can be easily raised and lowered.




8-2 Chapter 8 Clutch and driveline
REAR FACE OF BLOCK
AND FLYWHEEL
LUBRICATE BALL & POCKET
2REQ'D.

2.1 An exploded view of the clutch components

INSTALLED AFTER
CABLE ASSY.

LUBRICATE WITHIN .26 OF REAR
SHOULDER AFTER INSTALLING
TRANSMISSION IN HOUSING.

2 Clutch - description and check

Refer to illustration 2.1
1 All vehicles with a manual transmission use a single dry plate, dia-
phragm spring type clutch (seeillustration). The clutch disc has a splined
hub which allows it to slide along the splines of the transmission input
shaft. The clutch and pressure plate are held in contact by spring pressure
exerted by the diaphragm in the pressure plate.
2 Theclutchrelease system is operated by hydraulic pressure on some
models, while on others a mechanical system is used. The hydraulic re-
lease system consists of the clutch pedal, a master cylinder and fluid res-
ervoir, the hydraulicline, a slave cylinder which actuates the clutch release
lever and the clutch release (or throwout) bearing. The mechanical re-
lease system includes the clutch pedal with adjuster mechanism, a clutch
cable which actuates the clutch release lever and the release bearing.
3  Whenpressure is applied to the clutch pedal to release the clutch, hy-
draulic or mechanical pressure is exerted against the outer end of the
clutch release lever. As the lever pivots the shatt fingers push against the
release bearing. The bearing pushes against the fingers of the diaphragm
spring of the pressure plate assembly, which in turn releases the clutch
plate.
4 Terminology can be a problem regarding the clutch components be-
cause common names have in some cases changed from that used by the
manufacturer. For example, the driven plate is also called the clutch plate
ordisc. the clutch release bearing is sometimes called a throwout bearing.
the slave cylinder is somelimes called the operating cylinder.
5 Other than to replace components with obvious damage, some pre-
liminary checks should be performed to diagnose a clutch system failure.
aj Onvehicles with hydraulic release systems, the first check should
be of the fluid level in the clutch master cylinder. If the fluid level is
low, add fluid as necessary and inspect the hydraulic clutch system
for leaks. If the master cylinder reservoir has run dry, bleed the sys-
tem as described in Section 7 and re-test the clutch operation.
b) To check “clutch spin down time," run the engine at normal idle
speedwith the transmissionin Neutral (clutch pedal up—engaged).
Disengage the clutch (pedal down), wait nine seconds and shift the

transmission into Reverse. No grinding noise should be heard. A
grinding noise would most likely indicate a problem in the pressure
plate or the clutch disc.

¢) Tocheckforcomplete clutch release, run the engine (with the park-
ing brake applied to prevent movement) and hold the clutch pedal
approximately 1/2-inch from the floor. Shift the transmission be-
tween 1stgearand Reverse severaltimes. Ifthe shiftis not smooth,
componentfailureisindicated. Onvehicles witha hydraulicrelease
system, measure the slave cylinder pushrod travel (with the engine
stopped and the vehicle supported securely on jackstands). With
the clutch pedal depressed completely the slave cylinder pushrod
should extend 13.5 mm (33/64 inch) minimum. If the pushrod
doesn't meet this requirement. check the fluid level in the clutch
master cylinder.

d) Visually inspect the clutch pedal bushing at the top of the clutch
pedal to make sure there is no sticking or excessive wear.

e) On vehicles with mechanical release systems, a clutch pedal that
is difficult to operate is most likely caused by a faulty clutch cable
Check the cable where it enters the casing for fraying, rust or other
signs of corrosion. Ifitlooks good, lubricate the cable with penetrat-
ingoil. If pedal operationimproves, the cable is worn outand should
be replaced. If the pedal makes a raicheting noise while travelling
to the floor. the self-adjusting mechanism (used on later models
with mechanical release systems) is probably faulty. For more
diagnosis information, see Troubleshooting at the beginning of this
manual.

3  Clutch components — removal, inspection and installation

Warning: Dust produced by clutch wear and deposited on clutch compo-
nents may contain asbestos, which is hazardous to your health. DO NOT
blow it out with compressed air and DO NOT inhale it. DO NOT use gaso-
line or petroleum-based solvents to remove the dust. Brake system clean-
er should be used to flush the dust into a drain pan. After the clutch
componentis are wiped clean with a rag, dispose of the contaminated rags
and cleaner in a covered container.
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3.7 After removal of the transmission, this will be the view of the
clutch components — be sure to mark the relationship of the
pressure plate to the flywheel, if marks don’t already exist

Removal

Refer to illustration 3.7

1 Access to the clutch components is normally accomplished by re-
moving the transmission. leaving the engine in the vehicle. If, of course,
the engine is being removed for major overhaul, then the opportunity
should always be taken to check the clutch for wear and replace worn
components as necessary. The following procedures assume that the en-
gine will stay in place.

2 Referring to Chapter 7 Part A, remove the transmission from the ve-
hicle. Support the engine while the transmission is out. Preferably, an en-
gine hoist should be used to support it from above. However, if a jack is
used underneath the engine, make sure a piece of wood is used between
the jack and oil pan to spread the load. Caution: The pickup for the oil
pumpis very close to the bottom of the oil pan. If the pan is bent or distorted
in any way, engine oll starvation could occur.

3 On models with a mechanical release system, remove the rubber
dust cover and disconnect the clutch release cable from the bellhousing
andrelease lever (see Section 6). On models with a hydraulicrelease sys-
tem, remove the slave cylinder (see Section 9), but don't disconnect the
hydraulic line or the hydraulic system will have to be bled (see Section 11).
4 On all models, remove the bellhousing-to-engine bolts and then de-
tach the housing. It may have to be gently pried off the alignment dowels
with a screwdriver or prybar.

5 Theclutch fork and release bearing can remain attached to the hous-
ing for the time being.

6 To support the clutch disc during removal, install a clutch alignment
tool through the clutch disc hub (see illustration 3.16).

7 Carefully inspect the flywheel and pressure plate for indexing marks.
The marks are usually an X, an O or a white letter, If they cannot be found.
scribe marks yourself so the pressure plate and the flywheel will be in the
same alignment during installation (see illustration).

8 Turning each bolt only 1/2-turn at a time, slowly loosen the pressure
plate-to-flywheel bolts. Work in a diagonal pattern and loosen each bolt a
little at a time until all spring pressure is relieved, Then hold the pressure
plate securely and completely remove the bolts, followed by the pressure
plate and clutch disc.

Inspection

Refer to illustrations 3.12 and 3.14

9  Ordinarily, when a problem occurs in the clutch, it can be attributed to
wear of the clutch driven plate assembly (clutch disc). However, all com-
ponents should be inspected at this time.

10 Inspectthe flywheel for cracks, heat checking, grooves or other signs
of obvious defects. If the imperfections are slight, amachine shop can ma-
chine the surface flat and smooth, which is highly recommended regard-
less of the surface appearance. Refer to Chapter 2 for the flywheel
removal and installation procedure.

3.12 The clutch disc

1 Lining — this will wear down in use

2 Rivets — these secure the lining and will damage the
flywheel or pressure plate if allowed to contact the surfaces

3 Marks — "Flywheel side” or something similar

EXCESSIVE WEAR

NORMAL FINGER WEAR

EXCESSIVE WEAR

EXCESSIVE FINGER WEAR

EXCESSIVE SCORING

CLUTCH CHATTER
3.14 Replace the pressure plate if excessive or abnormal
wear is noted

11 Inspect the pilot bearing (Section 5).

12 Inspect the lining on the clutch disc. There should be at least
1/16-inch of lining above the rivet heads. Check for loose rivets. distortion,
cracks, broken springs and other obvious damage (see illustration). As
mentioned above, ordinarily the clutch disc is replaced as a matter of
course, so If in doubt about the condition, replace it with a new one.

13 Ordinarily, the release bearing is also replaced along with the clutch
disc (see Section 4).

14 Check the machined surfaces of the pressure plate (see illustra-
tion). If the surface is grooved or otherwise damaged, take it to a machine
shop for possible machining or replacement. Also check for obvious dam-
age, distortion, cracking, etc. Light glazing can be removed with medium
gritemery cloth. If a new pressure plate is indicated, new or factory-rebuilt
units are available.
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3.16 A clutch alignment tool can be purchased at most auto
parts stores and eliminates all guesswork when centering the
clutch disc in the pressure plate

Installation
Refer to illustration 3.16

15 Beforeinstallation, carefully wipe the flywheel and pressure plate ma-
chined surfaces clean. It's important that no oil or grease is on these sur-
faces or the lining of the clutch disc. Handle these parts only with clean
hands.

16 Position the clutch disc and pressure plate with the clutch held in
place with an alignment tool (see illustration). Make sure it's installed
properly {most replacement clutch plates will be marked “flywheel side” or
something similar — if not marked, install the clutch disc with the damper
springs toward the transmission).

17 Tighten the pressure plate-to-flywheel bolts only finger tight, working
around the pressure plate.

18 Center the clutch disc by inserting the alignment tool through the
splined hub and into the pilot bearing in the crankshaft. Tighten the pres-
sure plate-to-flywheel bolts a little at atime, working in a crisscross pattern
to prevent distorting the cover. After all of the bolts are snug, tighten them
to the specified torque. Remove the alignment tool.

1€ Using high temperature grease, lubricate the inner groove of the re-
lease bearing (refer to Section 4). Also place grease on the release lever
contact areas.

20 Install the clutch release bearing as described in Section 4.

21 Instalithe bellhousing and tighten the bolts to the proper torque speci-
fication.

22 Installthe transmission, slave cylinder or release cable and all com-
ponents removed previously, tightening all fasteners to the proper torque
specifications.

4  Clutch release bearing — removal, inspection and installation

Removal

1 Disconnect the negative cable from the battery,

2 Remove the transmission (Chapter 7).

3 Remove the bellhousing (Section 3).

4 Remove the clutch release lever from the ball stud, then remove the
bearing from the lever,

Inspection

5 Holdthe centerof the bearing and rotate the outer portion while apply-
ing pressure. If the bearing doesn't turn smoothly or if it's noisy, replace it
with a new one. Wipe the bearing with a clean rag and inspect it for dam-
age, wear and cracks. Don't immerse the bearing in solvent — it's sealed
for life and to do so would ruin it.

Installation

Refer to iflustration 4.6

6 Lightly lubricate with lithium base grease the clutch lever crown and
spring retention crown where they contact the bearing. Fill the inner
groove of the bearing with the same grease (see illustration).

7 Attach the release bearing to the clutch lever.

8 Lubricate the clutch release lever ball socket with high temperature
grease and push the lever onto the ball stud until it's firmly seated.

9 Applyalightcoatof high temperature grease to the face of the release
bearing, where it contacts the pressure plate diaphragm fingers.

10 Install the bellhousing and tighten the bolts to the specified torque.
11 Prior to installing the transmission, apply a light coat of grease to the
transmission front bearing retainer.

12 The remainder of the installation is the reverse of the removal proce-
dure, tightening all bolts to the specified torque.

5 Pilot bearing — inspection and replacement

Refer to illustrations 5.1. 5.5 and 5.9

1 The clutch pilot bearing is a needle roller type bearing which is
pressed into the rear of the crankshaft (see illustration). It is greased at
the factory and does not require additional lubrication. Its primary purpose
is to support the front of the transmission input shaft. The pilot bearing
should be inspected whenever the clutch components are removed from

15

LUBRICATE LEVER CROWN AND
SPRING RETENTION CROWN.

4.6 Lubricate the release bearing and lever at the points shown.

Also fill the groove in the inside diameter of the bearing

NEEOLE ROLLER
BEARING

SEAL

5.1 The pilot bearing incorporates an O-ring seal which cannot
be replaced separately. If there is any evidence that the seal has

been leaking, or if the bearing is dry, replace it — the bearing must

be installed with the seal towards the transmission,
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PULLER
T58L-101-B

5.5 One method of removing the pilot bearing requires an
internal puller connected to a slide hammer

the engine. Due to its inaccessibility, if you are in doubt as to its condition,
replace it with a new one. Note: If the engine has been removed from the
vehicle, disregard the following steps which do not apply.

2 Remove the transmission (refer to Chapter 7 Part A).

3 Remove the cluich components (Section 3).

4 Inspect for any excessive wear, scoring, lack of grease. dryness or
obvious damage. If any of these conditions are noted, the bearing should
be replaced. A flashlight will be helpful to direct light into the recess.

5 Removalcan be accomplished with aspecial puller and slide hammer
(see illustration), but an alternative method also works very well.

6 Find a solid steel bar which is slightly smaller in diameter than the
bearing. Alternatives to a solid bar would be a wood dowel or a socket with
a baolt fixed in place to make it solid.

7 Check the bar for fit - it should just slip into the bearing with very little
clearance.

8 Packthebearingandthe areabehindit (inthe crankshaft recess) with
heavy grease. Pack it tightly to eliminate as much air as possible.

9 Insert the bar into the bearing bore and strike the bar sharply with a
hammer which will force the grease to the backside of the bearing and

5.9 Pack the recess behind the pilot bearing with heavy grease

and force it out hydraulically with a steel red slightly smaller than

the bore in the bearing — when the hammer strikes the rod, the
bearing will pop out of the crankshaft

push it out (see illustration). Remove the bearing and clean all grease
from the crankshatt recess.

10 Toinstallthe new bearing, lightly lubricate the outside surface with Ii-
thium-basedgrease, thendrive itinto the recess with a soft-face hammer.
The seal must tace out (see illustration 5.1).

11 Installthe clutch components, transmission and all other components
removed previously, tightening all fasteners properly.

6  Clutch cable — removal and installation

Manually adjusted cable (early models)
Refer to illustrations 6.2, 6.3, and 6.5

1 Disconnect the negative battery cable from the battery.

2 Onallexcept3.3Linline six-cylinder models, loosen the cable locknut
and adjusting nut (see illustration). Pull the clutch cable forward out of its
bellhousing boss.

3 On3.3L models, pull the adjusting nut forward out of the rubber insu-
lator (see illustration). Turn the adjusting nut and loosen the cable until it
can be removed from the bellhousing. Don't try to turn the adjusting nut
without pulling it clear of the rubber insulator.

4 Remove the cable retaining clip at the bellhousing.

CLUTCH CABLE

ADJUSTING
NUT

LOCK NUT

6.2 On early models (except inline six-cylinder engine), remove
the clutch locknut and adjusting nut to detach the cable from the
release fork

ADJUSTING BASH
NUT L PANEL
PULL IN THIS
DIRECTION
=1 M|
CLUTCH
CABLE
RUBBER
INSULATOR
3.3L (200 C.1.D.)

6.3 On models with an inline six-cylinder engine, pull the
adjusting nut clear of the rubber insulator before trying to turn it
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6.5 Clutch cable and related components — early models with a
manually adjusted cable and without a starter/clutch
interlock switch
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BRAKE PEDAL

PAD

*CLUTCH PEDAL HEIGHT
ADJUSTMENT REQUIRED

SEAT INSULATOR
INTO DASH

3.3L ENGINE CABLE
ADJUSTMENT NUT

CABLE ASSEMBLY

5 Remove the retaining clip that secures the cable to the top of the
clutch pedal (seeillustration). Detach the cable from the pedal. then take
it out of the vehicle.

6 Installation is the reverse of the removal steps. Adjust the cable (see
Chapter 1).

Self-adjusting cable (later models)
Refer to illustration 6.7

7 Liftthe clutch pedal all the way up to disengage the pawl and quadrant
(seeillustration). Push the quadrant forward and unhook the cable from
the quadrant. Allow the quadrant to swing slowly to the rear. The quadrant
is under spring pressure — don't allow it to snap back into position.

8 Openthe hood and remove the retaining screw that holds the cable to
the dash panel.

9 If equipped, remove the screw that secures the cable bracket to the
front sidemember,

10 Raise the vehicle and support it securely on jackstands.

11 Remove the dust cover from the bellhousing.

12 Remove the retainer ring holding the cable to the bellhousing.

13 Disengage the clutch cable from the release lever:

a) Onall except 1987 and later four-cylinder engines, slide the ballon
the end of the cable through the hole in the clutch release lever and
remove the cable.

b) On 1987 and later four-cylinder engines, remove the clipand clevis
pin from the end of the cable.

14 Installation is the reverse of removal with the following notes:

a) Toinstall the cable into the adjusting assembly, lift the clutch pedal
to disengage the pawl and quadrant. Caution: The clutch pedal
must be lifted to prevent damage to the pawl and quadrant. While
pushing the quadrant forward, hook the cable over the rear of the

guadrant. Do notuse any prying toolto atiach the cable to the quad-
rant.

b) After the cable is installed, depress the clutch pedal several times
to adjust the cable.

7  Self-adjusting mechanism — removal and installation

1 Disconnect the negative battery cable from the battery.

2 Remove the steering wheel (see Chapter 10),

3 Remove the lower left instrument panel section (see Chapter 11),
t

hen remove the steering column shrouds.

4  Disconnect the hood release mechanism inside the vehicle.

5 Disconnectthe master cylinder pushrod and stoplight switch from the
brake pedal (see Chapter 9).

6 Carefully rotate the quadrant forward until you can unhook the clutch
cable from it (see illustration 6.7). Hold the quadrant and allow it to move
slowly rearward.

7 Movetheinterval wiper governor (if equipped) out of the way and dis-
connect all of the steering column electrical connectors.

8 Detach the steering column from the brake pedal bracket and let the
column rest on the floor of the vehicle

9 Unboltthe brake pedal bracket support brace from the left-hand side.
10 Remove the brake booster mounting nuts (see Chapter 9),

11 Unboltthe brake pedal support bracket from the instrument panel and
take the bracket out,

12 Remove the clutch pedal (see Section 12). Take the self-adjusting
mechanism out of the brake pedal support bracket.

13 Remove the self-adjusting mechanism shaft bushings from the brake
pedal support bracket. Inspect the bushings and replace them if they are
worn.
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6.7 Clutch cable and related components — later models with a self-adjusting mechanism and a starter/clutch interlock switch

14 Apply engine oilto the self-adjusting mechanism shaft, theninstall the
mechanism in the brake pedal support bracket.

15 Turn the quadrant toward the top of the vehicle, Align the flats on the
self-adjusting shaft with the clutch pedal flats. then install the nut and tight-
en it securely.

16 Installthe brake pedal support bracket and tighten its nuts loosely. In-
stall the bolt. Tighten the bolt, then the nuts securely.

17 The remainder of installation is the reverse of the removal steps.
18 Press the clutch pedal several times to adjust the clutch.

18 Check steering column operation.

8  Self-adjusting mechanism quadrant pawl — replacement

Refer to illustration 8.2

1 Remove the self-adjusting mechanism (see Section 7).

2 Removeboth hairpin clips. then remove the quadrant and spring (see
illustration).

3 Remove the pawl spring and pawl.

4 Apply multi-purpose grease to the pivot shafts of pawl and quadrant.
5 Install the pawl with its teeth toward the longer shaft. Position the
spring hole in the end of the arm, not beneath the arm.

& Placethe straight end of the spring in the hole (coil upward), then turn
the spring 1/2 turn to the left and place the coil over the boss.

7 Hookthe spring under the arm and install the hairpin clip to secure the
pawl.

HAIRPIN
cupP

8.2 Self-adjusting mechanism quadrant and pawl details

8 Installthe quadrant spring on the shaft. Its bent end goes in the hole in
the arm.

9  Place the quadrant on the shaft with its bottom projection under the
shaft arm. Mesh the bottom tooth of the paw! with the bottom tooth of the
quadrant.

10 Install the hairpin clip that retains the quadrant.

11 Use pliers to hook the quadrant spring behind the quadrant ear.
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9.3 Clutch slave cylinder mounting details

RESERVOIR
AND TUBE
ASSY

CLUTCH MASTER
CYLINDER

10.3 Clutch master cylinder and fluid reservoir mounting details

12 Install the self-adjusting mechanism (see Section 7).
13 Install the clutch pedal (see Section 12).

9  Clutch slave cylinder — removal and installation

Refer to illustration 9.3

1 Disconnect the cable from the negative battery terminal.

2 Raise the vehicle and support it securely on jackstands.

3 Remove the slave cylinder dust cover self-tapping screw and detach
the cover (see illustration).

4 Detachthe slave cylinder from the mounting bracket on the transmis-
sion. It may be necessary to pry it out with a screwdriver.

5 Ifthe slave cylinder must be replaced, support the cylinder and, using
asmall punch, drive out the roll pin that retains the line to the cylinder. Pull
the line off the cylinder.

6 Toinstall the slave cylinder, reverse the removal procedure. Be sure
to use a new O-ring and roll pin when reinstalling the line. If a new cylinder
1s being installed, do not remove the plastic retaining strap from the push-
rod — it is designed to break off the first time the clutch pedal is depressed.

10 Clutch master cylinder — removal and installation

Refer to illustration 10.3

1 Remove the clutch slave cylinder following the procedure described
in the preceding Section.

2  From inside the vehicle, remove the left side under dash panel and
disconnect the pushrod from the clutch pedal.

3 Unscrew the two clutch fluid reservoir nuts and lower the reservoir,
taking care not to spill any fluid (see illustration).

4  Grasp the clutch master cylinder and turn it clockwise approximately
45-degrees, then pull the cylinder from the firewall.

5 Remove the line from the master cylinder by driving out the roll pin
with a small punch.

6 Installationis the reverse of the removal procedure. Be sure to use a
new roll pin and a new O-ring where the line enters the cylinder,

11 Clutch hydraulic system — bleeding

1 Thehydraulic system should be bled of all airwhenever any partof the
system has been removed or if the fluid level has been allowed to fall so
low that air has been drawn into the master cylinder. The procedure is very
similar to bleeding a brake system.

2 Fill the master cylinder with new brake fluid conforming to DOT 3
specifications. Caution: Do not re-use any of the fluid coming from the

system during the bleeding operation or use fiuid which has been inside an
open container for an extended period of time.

3 Raise the vehicle and place it securely on jackstands to gain access
to the slave cylinder, which is located on the left side of the clutch housing.
4 Remove the dust cap which fits over the bleeder valve and push a
length of plastic hose over the valve. Place the other end of the hose into a
clear container with about two inches of brake fluid. The hose end must be
in the fluid at the bottom of the container.

5 Have an assistant depress the clutch pedal and hold it. Open the
bleedervalve on the slave cylinder, allowing fluid to flow through the hose.
Close the bleeder valve when your assistant signals that the clutch pedal
is at the bottom of its travel. Once closed. have your assistant release the
pedal.

6  Continue this process until all air is evacuated from the system, indi-
cated by a full, solid stream of fluid being ejected from the bleeder valve
eachtime and no air bubbles in the hose or container. Keep a close watch
on the fluid level inside the clutch master cylinder reservoir: if the level
drops too low, air will be sucked back into the system and the process will
have to be started all over again.

7 Install the dust cap and lower the vehicle. Check carefully for proper
operation before placing the vehicle in normal service.

12 Clutch pedal - removal and installation

1 Disconnect the cable from the negative terminal of the battery.

Remove the left side under dash panel.

If equipped. disconnect the starter/clutch interlock switch pushrod
rom the clutch pedal (see illustration 6.7).

Remove the nut that retains the clutch pedal to the pivot shaft and
wiggle the pedal off the shatt.

2
3
f
4
5 Installation is the reverse ot the removal procedure,

13 Starter/clutch interlock switch — removal and installation

Refer to illustration 13.4

Removal

1 Detach the wire harness connector from the interlock switch.

2 Remove the retaining clip from the switch rod mounting pin on the
clutch pedal.

3 Remove the interlock switch-to-bracket screws and detach the
switch.

Installation

4  Positionthe adjuster clip approximately 1-inch from the end of the rod
(see illustration).
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13.4 The adjusting clip can be repositioned closer to the switch
by compressing the barbs on the clip, separating the two halves
and sliding it toward the switch. Press the halves together to
lock the clip in place.

5 Attach the eyelet end of the rod to the pin on the clutch pedal. Install
the retaining clip.

6 With the clutch pedal all the way up, swing the switch up into place.
Install the mounting screws and tighten them securely.

7 Pushtheclutch pedalto the floor to adjust the switch. Plug in the elec-
trical connector

8 Confirm that the engine starts only when the clutch pedal is de-
pressedtothe floor. Ifitdoesn't, remove the adjusting clip from the rod and
position it closer to the switch (see illustration 13.4). Check the switch
operation again. If the engine still doesn't crank over, or cranks over when
the pedal is in the released position, replace the switch.

14 Driveshaft and universal joints — description and check

Refer to illustration 14.1

1 The driveshatt is a tube running between the transmission and the
rear end. Universal joints are located at either end of the driveshaft (see
illustration) and permit power to be transmitted to the rear wheels at vary-

ing angles.

2 Thedriveshaftfeatures a splined yoke at the front, which slips into the
extensionhousing of the transmission. This arrangement allows the drive-
shaftto slide back-and-forth within the transmission as the vehicle is in op-
eration.

3 Anoilsealis used to prevent leakage of fluid at this point and to keep
dirtand contaminants from entering the transmission. If leakage is evident
atthe frontof the driveshaft, replace the oil seal referring to the procedures
in Chapter 7.

4  The driveshaft assembly requires very little service. The universal
joints are lubricated for lite and must be replaced if problems develop. The
driveshaft must be removed from the vehicle for this procedure.

5 Since the driveshaft is a balanced unit, it's important that no under-
coating, mud, etc. be allowed to stay on it. When the vehicle is raised for
service it's a good idea to clean the driveshaft and inspect it for any ob-
vious damage. Also check that the small weights used to originally bal-
ance the driveshaft are in place and securely attached. Whenever the
driveshaft is removed it's important that it be reinstalled in the same rela-
tive position to preserve this balance.

6 Problemswiththe driveshaft are usually indicated by a noise or vibra-
tion while driving the vehicle. A road test should verity if the problem is the
driveshaft or another vehicle component:

a) On an open road, free of traffic, drive the vehicle and note the en-
gine speed (rpm) at which the problem is most evident.

b) With this noted, drive the vehicle again, this time manually keeping
the transmissionin 1st. then 2nd, then 3rd gear ranges and running
the engine up to the engine speed noted.

c) If the noise or vibration occurs at the same engine speed regard-
less of which gearthe transmissionisin, the driveshaftis not at fault
because the speed of the driveshaft varies in each gear.

d) If the noise or vibration decreased or was eliminated, visually in-
spect the driveshaft for damage. material on the shaft which would
effect balance, missing weights and damaged universal joints.
Another possibility for this condition would be tires which are out-of-
balance.

7 To check for worn universal joints:

a) On an open road, free of traffic, drive the vehicle slowly until the
transmissionis in High gear. Let off on the accelerator, allowing the
vehicle to coast, then accelerate. A clunking or knocking noise will
indicate worn universal joints.
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14.1 An exploded view of a typical driveshaft
and universal joints
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15.3 Before removing the bolts, mark the relationship of the
driveshaft flange and the differential companion flange. To
prevent the driveshaft from turning when loosening the flange
bolts, insert a screwdriver through the yoke.

b) Drive the vehicle at a speed of about 10 to 15 mph and then place
the transmission in Neutral, allowing the vehicle to coast. Listen for
abnormal driveline noises.

c) Raise the vehicle and support it securely on jackstands. With the
transmission in Neutral, manually turn the driveshaft, watching the
universal joints for excessive play.

15 Driveshaft — removal and installation

Removal

Refer to illustration 15.3

1 Disconnect the cable from the negative battery terminal.

2  Block the frontwheels. Raise the rear of the vehicle and support it se-
curely on jackstands. Place the transmission in Neutral with the parking
brake off.

3 Using white paint or a hammer and punch, place marks on the drive-
shaft flange and the differential companion flange in line with each other
(see illustration). This is to make sure the driveshaft is reinstalled in the
same position to preserve the balance.

4 Hemove the rear universal joint flange bolts. Turn the driveshatt (or
rearwheels) as necessary to bring the bolts into the most accessible posi-
tion,

5 Lower the rear of the driveshaft and then slide the front out of the
transmission,

6 Toprevent loss of fluid and contamination while the driveshaft is out,
wrap a plastic bag over the transmission housing and hold it in place with a
rubber band.

Installation

iy

7 Remove the plastic bag on the transmission and wipe the area clean.
Inspect the oil seal carefully. Procedures for replacement of this seal can
be found in Chapter 7.

B Slide the front of the driveshaft into the transmission.

9 Raise the rear of the driveshaft into position, checking to be sure that
the marks are in alignment. If not, turn the rear wheels to match the pinion
flange and the driveshaft flange.

10 Install the flange bolts, tightening them to the specified torque.

16 Universal joints — replacement

Refer to illustrations 16.2a. 16.2b, 16.4 and 16.9

Note: A press or large vise will be required for this procedure. It may be
advisable to take the driveshaft to a local dealer or machine shop where

CAP  SNAP
SEAL  peARINGS RING

[ | 14

i
16.2b A pair of needle-nose pliers can be used to remove the
universal joint snap-rings

the universal joints can be replaced for you, normally at a reasonable
charge.

1 Remove the driveshaft as outlined in the previous Section.

2 Using a small pair of pliers, remove the snap-rings from the spider
(see illustrations).

3 Supperting the driveshaft, place it in position on either an arbor press
or on a workbench equipped with a vise.

4 Place a piece of pipe or a large socket with the same inside diameter
over one of the bearing caps. Position a socket which is of slightly smaller
diameter than the cap on the opposite bearing cap (see illustration) and
use the vise or press to force the cap out (inside the pipe or large socket),
stopping just before it comes completely out of the yoke. Use the vise or
large pliers to work the cap the rest of the way out.

5 Transter the sockets to the other side and press the opposite bearing
cap out in the same manner.

6 Packthe new universal joint bearings with grease. Ordinarily, specific
instructions for lubrication will be included with the universal joint servicing
kit and should be followed carefully.

7 Position the spider in the yoke and partially install one bearing cap in
the yoke,

8 Startthe spiderinto the bearing cap and then partially install the other
cap. Alignthe spider and press the bearing caps into position, being care-
ful not to damage the dust seals.

8 Install the snap-rings. If difficuity is encountered in seating the snap-
rings, strike the driveshaft yoke sharply with a hammer. This will spring the
yoke ears slightly and allow the snap-rings to seat inthe groove (see illus-
tration).

10 Installthe grease fitting and fill the joint with grease. Be careful not to
overfill the joint. as this could blow out the grease seals,

11 Install the driveshaft, tightening the flange bolts to the specified
torque.
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16.4 To press the universal joint out of
the driveshaft yoke, set it up in a vise
with the small socket pushing the joint
and bearing cap into the large socket

If the snap-ring will not seat in the groove,
strike the yoke with a brass hammer. This will
relieve the tension that has set up in the yoke, and
slightly spring the yoke ears. This should also be

17.4 The axle identification tag is held
in place with a differential cover bolt

done if the joint feels tight when assembled.

17 Rear axle — description and check

Description
Refer to illustration 17.4

1 Therear axle assembly is a hypoid, semi-floating type (the centerline
of the pinion gear is below the centerline of the ring gear, and the outer end
of the axle shatt provides a support surtace for the rear wheel bearing).
The differential carrier is a casting with a pressed steel or plastic cover and
the axle tubes are made of steel, pressed and welded into the carrier.

2 Therear wheel bearings on early models (equipped with a 6.75-inch
ring gear) are pressed onto the axle shafts. The rear wheel bearings on
later models (equipped with a 7.5-inch or 8.8-inch ring gear) are pressed
into the axle housing.

3 Anoptional locking rear axle is also available. This differential allows
for normal differential operation until one wheel loses traction. The unituti-
lizes multi-disc clutch packs or friction cones and a speed sensitive en-
gagement mechanism which locks both axleshafts together, applying
equgl rotational power to both wheels.

4 In order to undertake certain operations, particularly replacement of
the axleshafts, it's important to know the axle identification number. This
information can be found on the Axle Identification Tag. which is located
under a differential cover-to-carrier boltin the 2 o'clock position (see illus-
tration).

Check

5 Manytimes afaultis suspected in the rear axle area when, in fact, the
problem lies elsewhere. For this reason, a thorough check should be per-
formed before assuming a rear axle problem.

6 The following noises are those commonly associated with rear axle
diagnosis procedures:

a) Road noise Is often mistaken for mechanical faults. Driving the ve-
hicle on different surfaces will show whether the road surface is the
cause of the noise. Road noise will remain the same if the vehicle
is under power or coasting.

b) Tire noise is sometimes mistaken for mechanical problems. Tires
which are worn or low on pressure are particularly susceptible to
emitting vibrations and noises. Tire noise will remain about the
same during varying driving situations, where rear axle noise will
change during coasting, acceleration, etc.

c) Engine and transmission noise can be deceiving because it will
travel along the driveline. To isolate engine and transmission
noises, make a note of the engine speed at which the noise is most
pronounced. Stop the vehicle and place the transmission in Neutral

and run the engine to the same speed. If the noise is the same. the
rear axle is not at fault.
7 Overhaul and general repair of the rear axle is beyond the scope of
the home mechanic due to the many special tools and critical measure-
ments required. Thus, the procedures listed here will involve axleshaft re-
moval and installation, axleshaft oil seal replacement, axleshaft bearing
replacement and removal of the entire unit for repair or replacement.

18 Axleshaft — removal and installation

Early models (6.75-inch ring gear)

Refer to illustrations 18.5 and 18.6

1 Park the vehicle on level ground.

2 Securely block the front wheels so the vehicle can't roll forward or
backward.

3 Jackuptherearofthe vehicle and place itsecurely on jackstands. DO
NOT get under a vehicle that is supported only by a jack!

4 Make sure the parking brake is released. then remove the brake
drum. If the drum is secured by speed nuts, remove the nuts and keep
them for re-use.

5 Removethe nuts securing the wheel bearing retainer plate (seeillus-
tration).

18.5 The wheel bearing retainer plate nuts are accessible
through the holes in the axle drive flange (brake shoes shown
removed for clarity — normally, the shoes don't have to
be removed)
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18.6 The axle shaft can be withdrawn
once the retainer plate nuts are
removed; during installation, take
care nol to damage the oil seal with
the axle shaft

6 Pullthe axleshaft out of the housing to clear the brake backing plate
(see illustration).

7 Take the axleshaft to a machine shop for bearing replacement.

8 Replace the axleshaft oil seal whenever the axleshaft is removed
(see Section 18).

9 Check for nicks or gouges in the oil seal mounting surface.

10 Usealarge socketorsealdrivertotapinanewseal. The lipofthe seal
faces into the axle housing. Tap the new seal in squarely, making sure the
seal does not tilt in its bore.

11 Carefully install the axleshaft without damaging the seal. Position the
bearing retainer plate over the studs, then install the nuts and tighten them
securely.

12 |Install the brake drum and speed nuts (if used).

13 Install the wheel. Remove the jackstands, lower the vehicle 1o the
ground and tighten the wheel nuts to specifications (see Chapter 1).

Later models (7.5-inch or 8.8-inch ring gear)

Refer to illustrations 18.17a, 18.17b, 18.18 and 18.19

14 Raise the rear of the vehicle, support it securely and remove the
wheel.

15 Remove the brake drum or rear caliper and brake disc (refer to Chap-
ter 9).

16 Removethecover fromthedifferential carrier and allow the oilto drain
into a container.

(S

18.18 Push in on the axle flange and
remove the C-lock (arrow) from the inner
end of the axleshaft

18.17a Position a large screwdriver
between the rear axle case and a ring
gear bolt to keep the differential case
from turning when removing the pinion
shaft lock bolt
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18.17b Rotate the differential case
180-degrees and slide the pinion shaft
out of the case until the stepped part of
the shaft contacts the ring gear

17 Remove the lock bolt from the differential pinion shait. Slide the
notched end of the pinion shaft out of the differential case as far as it will go
(see illustrations).

18 Pushtheouter (flanged) end of the axleshaftinand - ‘move the C-lack
from the inner end of the shaft (see illustration)

19 Withdraw the axleshaft, taking care not to damage the oil seal in the
end of the axle housing as the splined end of the axleshaft passes through
it (see illustration).

20 Installation is the reverse of removal. Tighten the lock bolt securely.
21 Refer to Chapter 1 for the proper cover installation procedure.

22 Refill the axle with the correct quantity and grade of lubricant (Chap-
ter 1).

19 Axleshaft oil seal - replacement

supporting it with one hand to prevent
damage to the seal

Refer to illustrations 19.2 and 19.3

1 Remove the axleshaft as described in the preceding Section.

2 Prytheold oil seal out of the end of the axle housing. On later models,
use a large screwdriver or the inner end of the axleshaft itself as a lever
(seeillustration). On early models, a special slide hammer puller may be
required.

18.19 Pull the axle out of the housing, 19.2 If a seal removal tool isn't

available, a prybar or even the end of the
axle can be used to pop the seal out of
the housing
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19.3 A large socket or a piece of pipe (as shown here) can be
used to install the seal — the diameter of the tool should be
slightly smaller than the outside diameter of the seal.
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20.5 A correctly-sized bearing driver must be used to drive the
bearing into the housing

3 Using a large socket as a seal driver, tap the seal into position so that
the lips are tacing in and the metal face is visible from the end of the axle
housing (seeillustration). When correctly installed, the face of the oil seal
should be flush with the end of the axle housing. Lubrncate the lips of the
seal with gear oil.

4 Installation of the axleshaft is covered in the preceding Section.

20 Axleshaft bearing — replacement

Early models (bearing on axleshaft)

1 Bearing replacement on early models with the bearing pressed onto
the axleshaft requires a hydraulic press and special tools. Remove the ax-
leshaft (see Section 18) and have a dealer service department or automo-
tive machine shop replace the bearing.

Later models (bearing in axle housing)

Refer to ilfustrations 20.3 and 20.5

2 Remove the axleshatt (refer to Section 18) and the oil seal (refer to
Section 19).

3 Abearing puller will be required or a tool which will engage behind the
bearing will have to be fabricated (see illustration).

4  Attach a slide hammer and pull the bearing out of the axle housing.

20.3 To remove the axle bearing, insert a bearing removal tool
attached to a slide hammer through the center, pull the tool up
against the back side and use the slide hammer to yank the
bearing from the axle housing

5 Cleanoutthe bearing recess and drive in the new bearing with a bear-
ingdriver (seeillustration). Lubricate the new bearing withgear lubricant.
Make sure that the bearing is tapped into the full depth of its recess.

6 Di