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About this manual 

INTRODUCTION 0-5 

ITS PURPOSE 

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

We hope you use the manual to tackle the work yourself. For many 
simpler jobs, doing it yourself may be quicker than arranging an 
appointment to get the vehicle into a shop and making the trips to 
leave it and pick it up. More importantly, a lot of money can be saved 
by avoiding the expense the shop must pass on to you to cover its 
labor and overhead costs. An added benefit is the sense of satisfaction 
and accomplishment that you feel after doing the job yourself. 

USING THE MANUAL 

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

numbered Sections. Each Section consists of consecutively numbered 
paragraphs. 

At the beginning of each numbered Section you will be referred to 
any illustrations which apply to the procedures in that Section. The ref- 
erence 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. 
When it's necessary to refer to another Chapter, the reference will be 
given as Chapter and Section number. Cross references given without 
use of the word “Chapter” apply to Sections and/or paragraphs in the 
same Chapter. For example, “see Section 8” means in the same Chap- 
ter. 

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

Even though we have prepared this manual with extreme care, nei- 
ther 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. 

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 Focus 

The front-drive design features unitized construction and 4-wheel 
independent suspension. Models are available in 2-door, 4-door and 

station wagon body styles. 
The transversely mounted four-cylinder engine drives the front 

~wheels through a five-speed manual, a six-speed manual or four-speed 

automatic transaxle by way of unequal length driveaxles. The rack-and- 
pinion steering gear is mounted behind the engine and is available 
with power assist. Brakes are discs at the front and drum-type at the 
rear with vacuum assist. Rear disc brakes are optional. 
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Vehicle identification numbers 

Modifications are a continuing and unpublicized process in vehicle 
manufacturing. Since spare parts lists and manuals are compiled on a 
numerical basis, the individual vehicle numbers are necessary to cor- 

rectly identify the component required. 

VEHICLE IDENTIFICATION NUMBER (VIN) 

This very important identification number is stamped on a plate 
attached to the dashboard inside the windshield on the driver's side of 
the vehicle (see illustration). The VIN also appears on the Vehicle Cer- 
tificate of Title and Registration. It contains information such as where 
and when the vehicle was manufactured, the model year and the body 
style. 

VIN ENGINE AND MODEL YEAR CODES 

Two particularly important pieces of information found in the VIN 
are the engine code and the model year code. Counting from the left, The Vehicle Identification Number (VIN) is visible from outside 

the engine code letter designation is the 8th digit and the model year the vehicle through the driver's side of the windshield 
code designation is the 10th digit. 

On the models covered by this manual the VEHICLE CERTIFICATION LABEL 
engine codes are: 

ie ee) ee ee ee eet Yee 2.0L SPI The Vehicle Certification Label is attached to the driver's side door 
DYMO, Sea iP: (bee pies arteeaae A Ton: 9 OL Zetec pillar (see illustration). Information on this label includes the name of 

Fay etait heen s oe An as Sb oS GSS SVT Duratec the manufacturer, the month and year of production, the Gross Vehicle 

Ne NO se Ra 2005 2.0L Weight Rating (GVWR), the Gross Axle Weight Rating (GAWR) and the 
pat SEs ae aan Se 2.3L certification statement. 

On the models covered by this manual the ENGINE NUMBER 
model year codes are: 

Deprital Ghitrire teh ne pce ear 2002 : The engine number is stamped onto a machined pad on the exter- 
Ci eae cs aa pe a aeRO NE 2003 nal surface of the engine block. There's also an identification label 
ens RNAs 5 he: ak RM A sreacah RMS 2004 that’s usually on the timing belt cover. 

GVWR LB GAWR FRT LB GAWR RR 

KG KG The Certification label is located 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY BUMPER on the left front door post 
ANO THEFT PREVENTION STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN LAS Meg 5 ARE 
ABOVE, 7 Vehicle identification number and 

vehicle type 

Paint code 

Body type code 

BODY VR mupa. | INT.TRIM | TAPE Trim code 

Radio 

Axle ratio 

Transaxle code 

Production month/day/year 

EXTERIOR PAINT COLORS 
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Booster battery (jump) starting 

Observe these precautions when using a booster battery to start a 
vehicle: 

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

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

c) Your eyes should be shielded. Safety goggles are a good idea. 
d) Make sure the booster battery is the same voltage as the dead 

one in the vehicle. 

€) The two vehicles MUST NOT TOUCH each other! 
f) Make sure the transaxle is in Neutral (manual) or Park (auto- 

matic). 

g) If the booster battery is not a maintenance-free type, remove the 

vent caps and lay a cloth over the vent holes. 

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

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

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

Dead battery Booster battery 

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

Buying parts - 3 

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

Retail auto parts stores: Good auto parts stores will stock fre- 
quently needed components which wear out relatively fast, such as 
clutch components, exhaust systems, brake parts, tune-up parts, etc. 
These stores often supply new or reconditioned parts on an exchange 
basis, which can save a considerable amount of money. Discount auto 
parts stores are often very good places to buy materials and parts 
needed for general vehicle maintenance such as oil, grease, filters, 
spark plugs, belts, touch-up paint, bulbs, etc. They also usually sell 

tools and general accessories, have convenient hours, charge lower 
prices and can often be found not far from home. 

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

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

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

There are a number of techniques involved in maintenance and 
repair that will be referred to throughout this manual. Application of 
these techniques will enable the home mechanic to be more efficient, 
better organized 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 work- 
ing with fasteners. Almost all of them use a locking device of some 
type, either a lockwasher, locknut, locking tab or thread adhesive. All 
threaded fasteners should be clean and straight, with undamaged 
threads and undamaged corners on the hex head where the wrench fits. 
Develop the habit of replacing all damaged nuts and bolts with new 
ones. Special locknuts with nylon or fiber inserts can only be used 
once. If they are removed, they lose their locking ability and must be 
replaced with new ones. 

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

lf 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 sur- 
face (such as aluminum), thin sheet metal or plastic. 

Fastener sizes 

For a number of reasons, automobile manufacturers are making 
wider and wider use of metric fasteners. Therefore, it is 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 diame- 
ter, thread pitch and length. For example, a standard 1/2 - 13 x 1 bolt 
is 1/2 inch in diameter, has 13 threads per inch and is 1 inch long. An 
M12 - 1.75 x 25 metric bolt is 12 mm in diameter, has a thread pitch of 
1.75 mm (the distance between threads) and is 25 mm long. The two 

bolts are nearly identical, and easily confused, but they are not inter- 
changeable. 

In addition to the differences in diameter, thread pitch and length, 
~ metric 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 

Maintenance techniques, tools and working facilities 

the grade or strength of the bolt, which is an indication of the amount 

of torque that can be applied to it. The greater the number of slashes, 

the greater the strength of the bolt. Grades 0 through 5 are commonly 

used on automobiles. Metric bolts have a property class (grade) num- 
ber, 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 auto- 

mobiles. 
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. 

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 met- 

ric. However, it should be noted that SAE technically refers to a non- 
metric fine thread fastener only. Coarse thread non-metric fasteners are 

referred to as USS sizes. 
Since fasteners of the same size (both standard and metric) may 

have different strength ratings, be sure to reinstall any bolts, studs or 
nuts removed from your vehicle in their original locations. Also, when 
replacing a fastener with a new one, make sure that the new one has a 
strength rating equal to or greater than the original. 

Tightening sequences and procedures 

Most threaded fasteners should be tightened to a specific torque 
value (torque is the twisting force applied to a threaded 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 end of each Chapter. Be 
sure to follow the torque recommendations closely. For fasteners not 
assigned a specific torque, a general torque value chart is presented 
here as a guide. These torque values are for dry (unlubricated) fasten- 
ers threaded into steel or cast iron (not aluminum). As was previously 
mentioned, the size and grade of a fastener determine the amount of 
torque that can safely be applied to it. The figures listed here are 
approximate for Grade 2 and Grade 3 fasteners. Higher grades can tol- 
erate 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 
sequence to avoid warping the component. This sequence wil! nor- 
mally be shown in the appropriate Chapter. If a specific pattern is not 
given, the following procedures can be used to prevent warping. 

Initially, the bolts or nuts should be assembled finger-tight only. 
Next, they should be tightened one full turn each, in a criss-cross or 
diagonal pattern. After each one has been tightened one full turn, return 
to the first one and tighten them all one-half turn, following the same 
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Grade 1 or 2 Grade 5 

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

Identification Grade 

Hex Nut 
Property 
Class 9 

fas = : 

Identification 

. 

i 
Bil 

Arabic 9 

Lm 
Hex Nut 
Property 
Class 10 

6 Dots 

Standard hex nut 
. Strength markings 

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 char- 
acteristics 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 

Arabic 10 

Metric hex nut 
strength markings 

Class Class 
8.8 

Metric stud strength markings 

disassembled parts out on a clean surface in the order that they were 
removed. It may also be helpful to make sketches or take instant photos 
of components before removal. 

When removing fasteners from a component, keep track of their 
locations. Sometimes threading a bolt back in a part, or putting the 
washers and nut back on a stud, can prevent mix-ups later. If nuts and 

bolts cannot be returned to their original locations, they should be kept 

in a compartmented box or a series of small boxes. A cupcake or muf- 
fin tin is ideal for this purpose, since each cavity can hold the bolts and 
nuts from a particular area (i.e. oil pan bolts, valve cover bolts, engine 
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Metric thread sizes Ft-Ibs Nm 

ptt eee 6 to 9 9 to 12 

14 to 21 19 to 28 

28 to 40 38 to 54 

50 to 71 68 to 96 

80 to 140 109 to 154 

5 to8 7 to 10 

12 to 18 17 to 24 

22 to 33 30 to 44 

25 to 35 34 to 47 

6 to 9 9 to 12 

12 to 18 17 to 24 

14 to 20 19 to 27 

22 to 32 30 to 43 

27 to 38 37 to 51 

40 to 55 55 to 74 

40 to 60 55 to 81 

55 to 80 75 to 108 

Standard (SAE and USS) bolt dimensions/grade marks 

G 
L Tr 

D 

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

mount bolts, etc.). A pan of this type is especially helpful when work- 
ing on assemblies with very small parts, such as the carburetor, alter- 
nator, 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. 

Metric bolt dimensions/grade marks 

P — Property class (bolt strength) 
L Length (in millimeters) 

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

Gasket sealing surfaces 

Throughout any vehicle, gaskets are used to seal the mating sur- 
faces between two parts and keep lubricants, fluids, vacuum or pres- 
sure contained in an assembly. 

Many times these gaskets are coated with a liquid or vaste: type 
gasket sealing compound before assembly. Age, heat and pressure can 
sometimes cause the two parts to stick together so tightly that they are 
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Micrometer set 

very difficult to separate. Often, the assembly can be loosened by strik- 
ing it with a soft-face hammer near the mating surfaces. A regular ham- 
mer can be used if a block of wood is placed between the hammer and 
the part. Do not hammer on cast parts or parts that could be easily 
damaged. With any particularly stubborn part, always recheck to make 
sure that every fastener has been removed. 

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

After the parts are separated, the old gasket must be carefully 
scraped off and the gasket surfaces cleaned. Stubborn gasket material 
can be soaked with rust penetrant or treated with a special chemical to 
soften it so it can be easily scraped off. A scraper can be fashioned 
from a piece of copper tubing by flattening and sharpening one end. 
Copper is recommended because it is usually softer than the surfaces 
to be scraped, which reduces the chance of gouging the part. Some 
gaskets can be removed with a wire brush, but regardless of the 
method used, the mating surfaces must be left clean and smooth. If for 
some reason the gasket 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 

If the vehicle is equipped with air conditioning, do not discon- 
nect any of the A/C hoses without first having the system 
depressurized by a dealer service department or a service sta- 
tion. 

Hose removal precautions closely parallel gasket removal precau- 
tions. Avoid scratching or gouging the surface that the hose mates 

against or the connection may leak. This is especially true for radiator 

hoses. Because of various chemical reactions, the rubber in hoses can 
bond itself to the metal spigot that the hose fits over. To remove a hose, 

~ first loosen the hose clamps that secure it to the spigot. Then, with 

slip-joint pliers, grab the hose at the clamp and rotate it around the 

Dial indicator set 

spigot. Work it back and forth until-it is completely free, then pull it off. 
Silicone or other lubricants will ease removal if they can be applied 
between the hose and the outside of the spigot. Apply the same lubri- 
cant to the inside of the hose and the outside of the spigot to simplify 
installation. 

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

lf 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 com- 
pared to the spiraling costs of professional auto maintenance and 
repair, it is a wise one. 

To help the owner decide which tools are needed to perform the 
tasks detailed in this manual, the following tool lists are offered: Main- 
tenance 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 sim- 
pler jobs performed on a vehicle. Then, as confidence and experience 
grow, the owner can tackle more difficult tasks, buying additional tools 
as they are needed. Eventually the basic kit will be expanded into the 
repair and overhaul tool set. Over a period of time, the experienced do- 

it-yourselfer will assemble a too! set complete enough for most repair 
and overhaul procedures and will add tools from the special category 
when it is felt that the expense is justified by the frequency of use. 

Maintenance and minor repair tool kit 

The tools in this list should be 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) 
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Adjustable wrench, 8 inch Hacksaw and assortment of blades 

Spark plug wrench with rubber insert Tire pressure gauge 

Spark plug gap adjusting tool Grease gun 
Feeler gauge set Oil can 
Brake bleeder wrench Fine emery cloth 
Standard screwdriver (5/16-inch x 6 inch) Wire brush 
Phillips screwdriver (No. 2 x 6 inch) Battery post and cable cleaning tool 

Combination pliers - 6 inch Oil filter wrench 

Dial caliper Hand-operated vacuum pump 

Damper/steering wheel puller General purpose puller Hydraulic lifter removal tool 
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Funnel (medium size) 
Safety goggles 
Jackstands (2) 
Drain pan 

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

Repair and overhaul tool set 

These tools are essential for anyone who plans to perform major 
repairs and are in addition to those in the maintenance and minor repair 

tool kit. Included is a comprehensive set of sockets which, though 
expensive, are invaluable because of their versatility, especially when 
various extensions and drives are available. We recommend the 1/2- 
inch drive over the 3/8-inch drive. Although the larger drive is bulky 
and more expensive, it has the capacity of accepting a very wide range 
of large sockets. Ideally, however, the mechanic should have a 3/8-inch 

drive set and a 1/2-inch drive set. 

Valve spring compressor Valve spring compressor Ridge reamer 

_ Cylinder hone Ring compressor 

Ring removal/installation tool 

Brake hold-down spring tool 
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Clutch plate alignment tool 

Brake cylinder hone 

Socket set(s) 
Reversible ratchet 
Extension - 10 inch 
Universal joint 

Torque wrench (same size drive as sockets) 
Ball peen hammer - 8 ounce 
Soft-face hammer (plastic/rubber) 
Standard screwdriver (1/4-inch x 6 inch) 
Standard screwdriver (stubby - 5/16-inch) 
Phillips screwdriver (No. 3 x 8 inch) 
Phillips screwdriver (stubby - No. 2) 
Pliers - vise grip 

Pliers - lineman’s 
Pliers - needle nose 
Pliers - snap-ring (internal and external) 
Cold chisel - 1/2-inch 
Scribe 
Scraper (made from flattened copper tubing) 
Centerpunch 
Pin punches (1/16, 1/8, 3/16-inch) 
Steel rule/straightedge - 12 inch 
Allen wrench set (1/8 to 3/8-inch or 4mm 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 
Oe a chuck capacity of 3/8-inch and a set of good quality drill 

, bits. 

Special tools 

The tools in this list include those which are not used regularly, are 
expensive to buy, or which need to be used in accordance with their 
manufacturers instructions. Unless these tools will be used frequently, 
it is not very economical to purchase many of them. A consideration 
would be to split the cost and use between yourself and a friend or 
friends. In addition, most of these tools can be obtained from a tool 
rental shop on a 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 too! cannot be 
purchased or borrowed, the work should be turned over to the dealer 
service department or an automotive repair shop. 

Valve spring compressor 

Piston ring groove cleaning tool 
Piston ring compressor 

Piston ring installation too! 
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 

| Tap and die set 
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Buying tools 

For the do-it-yourselfer who is just starting to get involved in vehi- 
cle maintenance and repair, there are a number of options available 
when purchasing tools. If maintenance and minor repair is the extent of 
the work to be done, the purchase of individual tools is satisfactory. If, 
on the other hand, extensive work is planned, it would be a good idea 
to purchase a modest tool set from one of the large retail chain stores. 
A set can 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 too! box can be pur- 
chased 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 
respect. Keep them clean and in usable condition and store them prop- 
erly when not in use. Always wipe off any dirt, grease or metal chips 
before putting them away. Never leave tools lying around in the work 
area. Upon completion of a job, always check closely under the hood 
for tools that may have been left there so they won't get lost during a 
test drive. 

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

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

HOW TO REPAIR DAMAGED THREADS 

Sometimes, the internal threads of a nut or bolt hole can become 
stripped, usually from overtightening. Stripping threads is an all-too- 
common occurrence, especially when working with aluminum parts, 
because aluminum is so soft that it easily strips out. 

Usually, external or internal threads are only partially stripped. After 
they've been cleaned up with a tap or die, they'll still work. Sometimes, 
however, threads are badly damaged. When this happens, you've got 
three choices: 

1) Drill and tap the hole to the next suitable oversize and install a 
_ larger diameter bolt, screw or stud. 

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

already threaded to the original size. Then you simply arill a hole 

fo the specified size, then run the threaded plug into the hole with 

a bolt and jam nut. Once the plug is fully seated, remove the jam 
nut and bolt, 

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

and thread pitch. 

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

WORKING FACILITIES 

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

It is understood, and appreciated, that many home mechanics do 
not have a good workshop or garage available, and end up removing an 
engine or doing major repairs outside. It is recommended, however, 

that the overhaul or repair be completed under the cover of a roof. 
A clean, flat workbench or table of comfortable working height is an 

absolute 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 
required for tools, as well as the lubricants, fluids, cleaning solvents, 
etc. 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 disposable. To help keep the area under the vehicle clean, a large 
cardboard box can be cut open and flattened to protect the garage or 
shop floor. 

Whenever working over a painted surface, such as when leaning 
over a fender to service something under the hood, always cover it with 
an old blanket or bedspread to protect the finish. Vinyl covered pads, 
made especially for this purpose, are available at auto parts stores. 
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Jacking and towing ; 

JACKING 

The jack supplied with the vehicle should be used only for raising 
the vehicle when changing a tire or placing jackstands under the frame. 

Never work under the vehicle or start the engine when this jack 
is being used as the only means of support. 

The vehicle should be on level ground with the wheels blocked and 
the transaxle in Park (automatic) or Neutral (manual). If a tire is being 
changed, loosen the lug nuts one-half turn and leave them in place 
until the wheel is raised off the ground. Make sure no one is in the 

The jack supplied with the vehicle fits over the rocker 
panel flange 

vehicle as it’s being raised off the ground. 
Place the jack under the side of the vehicle at the jacking point 

nearest the wheel to be changed (see illustration). 

e»Note: The jacking point has a notch for the jack. 

+t CAUTION: 

Never place the jack under the rear trailing arms. 

lf you’re using a floor jack, place it beneath the crossmember at the 

front or rear (see illustrations). 

Under the rear crossmember, place the jack only at the center of 
the crossmember, or the crossmember could be damaged. 

Operate the jack with a slow, smooth motion until the wheel is raised 
off the ground. If you're using jackstands, position them beneath the 
support points along the front or rear side sills. Remove the lug nuts, 
pull off the wheel, install the spare and thread the lug nuts back on with 
the beveled sides facing in. Tighten snugly, but wait until the vehicle is 
lowered to tighten completely. 

Lower the vehicle, remove the jack and tighten the lug nuts (if loos- 
ened or removed) in a criss-cross pattern. If possible, tighten them with 

a torque wrench (see Chapter 1 for the torque figures). If you don’t have 
access to a torque wrench, have the nuts checked by a service station 
or repair Shop as soon as possible. Retighten the lug nuts after 500 
miles. 

If the vehicle is equipped with a temporary spare tire, remember that 
it is intended only for temporary use until the regular tire can be 
repaired. Do not exceed the maximum speed that the tire is rated for. 

ON BOTH SIDE SILLS 

Hoisting points 
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fap SS 

( IV & ‘4 

SS 

Rear floor jack jacking point 

SAFETY STAND POSITIONS 

ON FRONT SIDE SILL 

: a f\ CROSSMEMBER oy (f 

ON REAR SIDE SILL 

Jack stand positions (the jack supplied with the vehicle can also be placed in these positions) 

TOWING 

The vehicle must be towed with the front (drive) wheels off the 
ground to prevent damage to the transaxle. If the vehicle must be towed 
backward, place the front wheels on a dolly. 

CAUTION: 

Don’t use the hook loops under the vehicle for towing (they’re 
intended only for use as tie-downs). 
NS ES ST TI SITE LL TLE LEG ET AA LEDER 

A wheel lift is recommended. A flatbed truck can also be used. In 
this case, pull the vehicle onto the truck towards the front, using J- 
hooks at the front suspension control arms with the points turned 
down. 

While towing, the parking brake must be released and the transaxle 
must be in Neutral. The steering must be unlocked (ignition switch in 
the OFF position). Don’t exceed 50 mph (35 mph on rough roads). 

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

LENGTH (distance) 
Inches (in) X 25.4 =Millimeters (mm) X 0.0394 =Inches (in) 
Feet (ft) xX 0.305 =Meters (m) X 3.281 = Feet (ft) 
Miles X 1.609 = Kilometers (km) xX 0:62:13 = Miles 

VOLUME (capacity) 
Cubic inches (cu in; in’) 
Imperial pints (Imp pt) 
Imperial quarts (Imp gt) 
Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 

MASS (weight) 
Ounces (oz) : X 28.35 =Grams (g) X 0.035  =Ounces (oz). 
Pounds (lb) © X 0.454 =Kilograms (kg) X 2.205 =Pounds (Ib) 

FORCE 
Ounces-force (ozf; 0z) xX 0.278 =Newtons (N) xX 3.6 = Ounces-force (ozf; oz) 
Pounds-force (Ibf; |b) X 4.448 = Newtons (N) X 0.225  =Pounds-force (Ibf; |b) 
Newtons (N) X 0.1 =Kilograms-force (kgf; kg) Xx 9.81 = Newtons (N) 

PRESSURE 
Pounds-force per square inch 0.070 = Kilograms-force per square X 14.223 = -Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) centimeter (kgf/cm?; kg/cm?) (psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 0.068 = Atmospheres (atm) X 14.696 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; |b/in?) 
Pounds-force per square inch 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 6.895 = Kilopascals (kPa) 0.145 = Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) 0.01 = Kilograms-force per square 98.1 = Kilopascals (kPa) 

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

TORQUE (moment of force) 
Pounds-force inches X 1.152 = Kilograms-force centimeter : = Pounds-force inches 
(Ibf in; Ib in) (kgf cm; kg cm) (Ibf in; Ib in) 
Pounds-force inches X 0.113 =Newton meters (Nm) : = Pounds-force inches 
(Ibf in; Ib in) (Ibf in; Ib in) 
Pounds-force inches X 0.083 = Pounds-force feet (Ibf ft; Ib ft) = Pounds-force inches 
(Ibf in; Ib in). (Ibf in; Ib in) 
Pounds-force feet (Ibf ft; Ib ft) |X 0.138 = Kilograms-force meters : = Pounds-force feet (Ibf ft; Ib ft) 

(kgf m; kg m) 
Pounds-force feet (Ibf ft: Ib ft) 1.356 =Newton meters (Nm) ‘ = Pounds-force feet (Ibf ft; Ib ft) 
Newton meters (Nm) 0.102 = Kilograms-force meters ; = Newton meters (Nm) 
er (kgf m; kg m) 
VAR AH 

Inches mercury (in. Hg) X 3.377 = Kilopascals (kPa) X 0.2961 =Inches mercury . 
Inches mercury (in. Hg) X 25.4  =Millimeters mercury (mm Hg) X 0.0394 = Inches mercury 

POWER ——# _ ___ ESS. _ LL 
Horsepower (hp) xX 745.7 =Watts (W) X 0.0013 =Horsepower (hp) 

16.387 = Cubic centimeters (cc; cm’) X 0.061 =Cubic inches (cu in; in’) 
0.568 = Liters (I) x 1.76 
1.137 = Liters (I) xX 0.88 Imperial quarts (Imp qt) 
1.201 =US quarts (US qt) X 0.833 Imperial quarts (Imp qt) 
0.946 = Liters (I) X 1.057. =US quarts (US qt) 
4.546 = Liters (I) X 0.22  <=Imperial gallons (Imp gal) 
1.201 =US gallons (US gal) X 0.833 =Imperial gallons (Imp gal) 
3.785 = Liters (I) X 0.264 =US gallons (US gal) x KKK KK KK 

VELOCITY (speed) t—ADPAAAAWPAA 
Miles per hour (miles/hr; mph) X 1.609 = Kilometers per hour (km/hr; kph) X 0.621 = Miles per hour (miles/hr; mph) 

FUEL CONSUMPTION ® tA 
Miles per gallon, Imperial (mpg) X 0.354 = Kilometers per liter (km/I) X 2.825 =Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) X 0.425 = Kilometers per liter (km/l) X 2.352 =Miles per gallon, US (mpg) 

TEMPERATE Aaa AAH 
Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 

*/t is common practice to convert from miles per gallon (mpg) to liters/100 kilometers (\/ 100km), 
where mpg (Imperial) x /100 km = 282 and mpg (US) x 1/100 km == 235 
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DECIMALS TO MILLIMETERS FRACTIONS TO DECIMALS TO MILLIMETERS 

Decimal Decimal Fraction | Decimal mm Fraction | Decimal mm 

12.7000 1/64 0.0156 0.3969 33/64 0.5156 13.0969 
12.9540 1/32 0.0312 0.7938 17/32 0.5312 13.4938 
13,2080 3/64 0.0469 1.1906 35/64 0.5469 13.8906 

13,4620 
13.7160 
13.9700 1/16 0.0625 1.5875 9/16 0.5625 14.2875 

14.2240 
14.4780 
14.7320 5/64 0.0781 1.9844 37/64 0.5781 14.6844 
14.9860 3/32 0.0938 2.3812 19/32 0.5938 15.0812 

7/64 0.1094 2.7781 39/64 0.6094 15.4781 

15.2400 
15.4940 
15.7480 
16.0020 
16.2560 
16.5100 
16.7640 
17.0180 
17.2720 
17.5260 

1/8 0.1250 3.1750 5/8 0.6250 15.8750 

0.1406 3.5719 0.6406 16.2719 
0.1562 3.9688 0.6562 16.6688 
0.1719 4.3656 0.6719 17.0656 

0.1875 4.7625 0.6875 17.4625 

0.2031 5.1594 0.7031 17.8594 
17.7800 0.2188 5.5562 0.7188 18.2562 
18.0340 0.2344 5.9531 0.7344 18.6531 
18.2880 
18.5420 
18.7960 0.2500 6.3500 0.7500 19.0500 
19.0500 
19.3040 
19.5580 0.2656 6.7469 0.7656 19.4469 
19.8120 0.2812 7.1438 0.7812 19.8438 
20.0660 0.2969 7.5406 0.7969 20.2406 

20.3200 
20.5740 0.3125 7.9375 0.8125 20.6375 

21.8280 

ay ee 0.3281 8.3344 0.8281 21.0344 
‘ 0.3438 8.7312 0.8438 21.4312 

21.5900 
21.8440 0.3594 9.1281 0.8594 21.8281 

22.0980 
22.3520 
22.6060 0.3750 9.5250 0.8750 22.2250 

0.3906 9.9219 0.8906 22.6219 
0.4062 10.3188 0.9062 23.0188 
0.4219 10.7156 0.9219 23.4156 

0.4375 11.1125 0.9375 23.8125 

0.4531 11.5094 0.9531 24.2094 
0.4688 11.9062 0.9688 24.6062 
0.4844 12.3031 0.9844 25.0031 

0.5000 12.7000 1.0000 25.4000 
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Automotive chemicals and lubricants . 3 

A number of automotive chemicals and lubricants are available for use dur- 
ing 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 recommended for use on 
electrical components. 

Brake system cleaner is used to remove brake dust, grease and brake 
fluid from the brake system, where clean surfaces are absolutely necessary. It 

leaves no residue and often eliminates brake squeal caused by contaminants. 
Electrical cleaner removes oxidation, corrosion and carbon deposits 

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

Demoisturants remove water and moisture from electrical components 
such as alternators, voltage regulators, electrical connectors and fuse blocks. They 
are non-conductive and non-corrosive. 

Degreasers are heavy-duty solvents used to remove grease from the out- 
side 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 oil is the lubricant formulated for use in engines. It normally con- 
tains a wide variety of additives to prevent corrosion and reduce foaming and 
wear. Motor oil comes in various weights (viscosity ratings) from 0 to 50. The rec- 
ommended weight of the oil depends on the season, temperature and the 
demands on the engine. Light oil is used in cold climates and under light load 

conditions. Heavy oil is used in hot climates and where high loads are encoun- 
tered. Multi-viscosity oils are designed to have characteristics of both light and 
heavy oils and are available in a number of weights from 5W-20 to 20W-50. 

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

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

High-temperature wheel bearing grease is designed to withstand the 
extreme temperatures encountered by wheel bearings in disc brake equipped 
vehicles. It usually contains molybdenum disulfide (moly), which is a dry-type 
lubricant. 

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

Assembly lube is a special extreme pressure lubricant, usually contain- 
ing moly, used to lubricate high-load parts (such as main and rod bearings 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 contam- 
ination problems, such as in locks. The dry graphite will lubricate metal parts 
while remaining uncontaminated by dirt, water, oil or acids, It is electrically con- 
ductive and will not foul electrical contacts in locks such as the ignition switch. 

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

Heat-sink grease is a special electrically non-conductive grease that is 
used for mounting electronic ignition modules where it is essential that heat is 

transferred away from the module. 

SEALANTS 

RTV sealant is one of the most widely used gasket compounds. Made 

from silicone, RTV is air curing, it seals, bonds, waterproofs, fills surface irregu- 
larities, 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 sealant is much \ike RTV in that it can be used either to seal 
gaskets or to form gaskets by itself. It remains flexible, is solvent resistant and 
fills surface imperfections. The difference between an anaerobic sealant and an 
RTV-type sealant is in the curing. RTV cures when exposed to air, while an anaer- 
obic sealant cures only in the absence of air. This means that an anaerobic sealant 
cures only after the assembly of parts, sealing them together. 

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

CHEMICALS 

Anti-seize compound prevents seizing, galling, cold welding, rust and 
corrosion in fasteners. High-temperature 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 vibrat- 

ing 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 treatments 
that claim to reduce internal engine friction. It should be noted that most oil man- 
ufacturers 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 and varnish that 
build up on carburetor, fuel injection and intake parts. They also serve to break 
down carbon deposits that form on the inside surfaces of the combustion cham- 
bers. Some additives contain upper cylinder lubricants for valves and piston 
rings, and others contain chemicals to remove condensation from the gas tank. 

MISCELLANEOUS 

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

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

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

Waxes and polishes are used to help protect painted and plated surfaces 
from the weather. Different types of paint may require the use of different types of 
wax and polish. Some polishes utilize a chemical or abrasive cleaner to help 
remove the top layer of 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 introduced. These non-wax polishes are usually easier to 
apply and last longer than conventional waxes and polishes. 
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Regardless of how enthusiastic you may be about getting on with the job at 
hand, take the time to ensure that your safety is not jeopardized. A moment's lack 
of attention can result in an accident, as can failure to observe certain simple safe- 
ty precautions. The possibility of an accident will always exist, and the following 
points should not be considered a comprehensive 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 approved jack- 
stands to support the weight of the vehicle and place them under the recommend- 
ed lift 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 transmission is in 
Neutral (or Park where applicable) and the parking brake is set. 

DON’T remove the radiator cap from a hot cooling system - let it cool or cover it 

with a cloth and release the pressure gradually. 

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

DON’T touch any part of the engine or exhaust system until it has cooled suffi- 
ciently to avoid burns. 

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

DON’T inhale brake lining dust - it is potentially hazardous (see Asbestos below). 

DON’T allow spilled oil or grease to remain on the floor - wipe it up before some- 

one slips on it. 

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

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

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

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

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

DO wear eye protection when using power tools such as a drill, sander, bench 
grinder, etc. and when working under a vehicle. 

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

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

job. 

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

DO carry out work ina 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 children and 

pets. 

DO remember that your vehicle's safety affects that of yourself and others. If in 

doubt on any point, get professional advice. 

ASBESTOS 

Certain friction, insulating, sealing, and other products - such as brake lin- 
ings, brake bands, clutch linings, torque converters, gaskets, etc. - may contain 
asbestos. Extreme care must be taken to avoid inhalation of dust from such prod- 
ucts, since it is hazardous to health. If in doubt, assume that they do contain 

asbestos. 

FIRE 

Remember at all times that gasoline is highly flammable. Never smoke or 
have any kind of open flame around when working on a vehicle. But the risk does 

not end there. A spark caused by an electrical short circuit, by two metal surfaces 
contacting each other, or even by static electricity built up in your body under cer- 

tain conditions, can ignite gasoline vapors, which in a confined space are highly 
explosive. Do not, under any circumstances, use gasoline for cleaning parts. Use 

an approved safety solvent. 
Always disconnect the battery ground (-) cable at the battery before working on 

any part of the fuel system or electrical system. Never risk spilling fuel on a hot 
engine or exhaust component. It is strongly recommended that a fire extinguisher 

suitable for use on fuel and electrical fires be kept handy in the garage or work- 
shop at all times. Never try to extinguish a fuel or electrical fire with water. 

FUMES 

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

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

Never run the 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 out- 
side 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 normal- 
ly 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. 

lf possible, loosen the filler caps or cover when charging the battery from an 
external source (this does not apply to sealed or maintenance-free batteries). Do 
not charge at an excessive rate or the battery may burst. 

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

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

HOUSEHOLD CURRENT 

When using an electric power tool, inspection light, etc., which operates on 
household current, always make sure that the tool is correctly connected to its 
plug and that, where necessary, it is properly grounded. Do not use such items in 

damp conditions and, again, do not create a spark or apply excessive heat in the 
vicinity of fuel or fuel vapor. 

SECONDARY IGNITION SYSTEM VOLTAGE 

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

CONTENTS 

Section Symptom 

Engine 

Engine will not rotate when attempting to start 
Engine rotates but will not start 
Starter motor operates without rotating engine 
Engine hard to start when cold 
Engine hard to start when hot 
Starter motor noisy or excessively rough in engagement 
Engine starts but stops immediately 
Engine lopes while idling or idles erratically 
Engine misses at idle speed 

10 Engine misses throughout driving speed range 
11 Engine stalls 
12 Engine lacks power 
13 Engine backfires 
14 Pinging or knocking engine sounds during acceleration or uphill 
15 Engine diesels (continues to run) after switching off 

CHECK ENGINE light on See Chapter 4B 

OOnNOnHP WPM — 

Engine electrical system 

16 Battery will not hold a charge 
17 Ignition light fails to go out 
18 — Ignition light fails to come on when key is turned on 

Fuel system 

19 Excessive fuel consumption 
20 Fuel leakage and/or fuel odor 

Cooling system 

21 Overheating 
22  Overcooling 
23 External coolant leakage 
24 Internal coolant leakage 
25 Coolant loss 
26 Poor coolant circulation 

Clutch 

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

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

29 Grabbing (chattering) as clutch is engaged 
30 — Squeal or rumble with clutch fully disengaged (pedal depressed) 
31 Clutch pedal stays on floor 

Manual transaxle 

32 Knocking noise at low speeds 

33 Noise most pronounced when turning 
34 Clunk on acceleration or deceleration 
35 Noisy in Neutral with engine running 
36 Noisy in all gears 
37 Noisy in one particular gear 
38 — Slips out of gear 

Section Symptom 

39 Difficulty in engaging gears 
40 Leaks lubricant 

Automatic transaxle 

41 General shift mechanism problems 
42 Transaxle will not downshift with accelerator pedal pressed 

to the floor 

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

44 Fluid leakage 
45 Transaxle lubricant brown or has a burned smell 

Driveaxles 

46 Clicking noise in turns 
47 Knock or clunk when accelerating after coasting 
48 Shudder or vibration during acceleration 
49 Vibration at highway speeds 

Rear axle 

50 Noise 

Brakes 

51 Vehicle pulls to one side during braking 
52 Noise (high-pitched squeal with the brakes applied) 
53 Excessive brake pedal travel 
54 Brake pedal feels spongy when depressed 
55 Excessive effort required to stop vehicle 

56 Pedal travels to the floor with little resistance 
57 Brake pedal pulsates during brake application 
58 Dragging brakes 

59 Grabbing or uneven braking action 
60 Parking brake does not hold 

Suspension and steering systems 

61 Vehicle pulls to one side 
62 Shimmy, shake or vibration 
63 Excessive pitching and/or rolling around corners or during braking 
64 Excessively stiff steering 

65 Excessive play in steering 
66 Lack of power assistance 

67 Excessive tire wear (not specific to one area) 
68 Excessive tire wear on outside edge 
69 Excessive tire wear on inside edge 
70 Tire tread worn in one place 
71 Wheel makes a thumping noise 
72 Steering wheel does not return to the straight-ahead position 
73 Abnormal noise at the front end 
74 Wander or poor steering stability 
75 Erratic steering when braking 
76 Suspension bottoms 
77 Cupped tires 
78 Rattling or clicking noise in rack and pinion 
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This section provides an easy reference 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; i.e. Engine, Cooling System, etc., and also refer to the 
Chapter 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 
simplest solution and working through to the most complex - and never 
overlook 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 over- 
sights. 

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 system to make sure that they don't fail as well. If a particular 
fuse continues to blow, find out why - don't just go on replacing fuses. 
Remember, failure of a small component can often be indicative of 
potential failure or incorrect functioning of a more important component 
or system. 

ENGINE 

1 —_ Engine will not rotate when attempting to start 

1 Battery terminal connections loose or corroded. Check the cable 
terminals at the battery. Tighten the cable or remove corrosion as nec- 
essary. 

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 func- 
tion, the battery is discharged. 

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

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

5 Starter motor pinion jammed in flywheel ring gear. If manual 
transaxle, place transaxle in gear and rock the vehicle to manually turn 
the engine. Remove starter (Chapter 5) and inspect pinion and flywheel 
at earliest convenience. 

6 Starter solenoid faulty (Chapter 5). 
7 Starter motor faulty (Chapter 5). 
8 Ignition switch faulty (Chapter 12). 

2 __ Engine rotates but will not start 

1 Fuel tank empty. 
2 Fault in the fuel injection system (Chapter 4). 
3 Battery discharged (engine rotates slowly). Check the operation 

of electrical components as described in the previous Section. 
4 Battery terminal connections loose or corroded (see previous 

Section). 
5 Fuel pump inertia switch disabled (frequently occurs after a colli- 

sion - even a minor one) or fuel pump faulty (Chapter 4). 
6 Excessive moisture on, or damage to, ignition components (see 

Chapter 5). 
7 Worn, faulty or incorrectly gapped spark plugs (Chapter 1). 
8 Broken, loose or disconnected wiring in the starting circuit (see 

previous Section). 

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

3 Starter motor operates without rotating engine 

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

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

4 Engine hard to start when cold 

1 Battery discharged or low. Check as described in Section 1. 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 

5 —_ Engine hard to start when hot 

1 Air filter clogged (Chapter 1). 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
3 Corroded battery connections, especially ground (see Chapter 1). 

6 Starter motor noisy or excessively rough in 
engagement 

1, Pinion or flywheel gear teeth worn or broken. Remove the cover 
at the rear of the engine (if 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 coil or alternator. 
2 Low fuel pressure. Check the fuel pump (see Chapter 4). 
3 Fault in the ignition system RUN circuit or ignition switch (see 

Chapter 12). 
4 Vacuum leak at the gasket surfaces of the intake manifold. Make 

sure all mounting bolts/nuts are tightened securely and all vacuum 
hoses connected to the manifold are positioned properly and in good 
condition. 

8 — Engine lopes while idling or idles erratically 

1 Vacuum leakage. Check the mounting bolts/nuts at the intake 
manifold for tightness. Make sure all vacuum hoses are connected and 
in good condition. Use a stethoscope or a length of fuel hose held 
against your ear to listen for vacuum leaks while the engine is running. 
A hissing sound will be heard. A soapy water solution will also detect 
leaks. 

2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
3 Leaking EGR valve or plugged PCV valve (see Chapters 1 and 4). 
4 Air filter clogged (Chapter 1). 
5 Fuel pump not delivering sufficient fuel to the fuel injection sys- 

tem (see Chapter 4). 
6 Leaking head gasket. Perform a compression check (Chapter 2). 
7 Camshaft lobes worn (see Chapter 2). 

9 Engine misses at idle speed 

1 Spark plugs worn, fouled, or not gapped properly (Chapter 1). 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
3 Faulty spark plug wires (Chapter 1). 

10 Engine misses throughout driving speed range 

1 Fuel filter clogged and/or impurities in the fuel system (Chap- 
ter 1). 

2 Faulty or incorrectly gapped spark plugs (Chapter 1). 
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Fault in the fuel or electrical systems (Chapters 4 and 5). 
Incorrect ignition timing (Chapter 5). 

Faulty coil-pack (Chapter 5). 
Defective spark plug wires (Chapter 1). 
Faulty emissions system components (Chapter 4). 

8 Low or uneven cylinder compression pressures. Perform a com- 
pression test (Chapter 2). 

9 Weak or faulty ignition system (Chapter 5). 
10 Vacuum leaks at the intake manifold or vacuum hoses (see Sec- 

tion 8). 

11 Engine stalls 

~S OD oO] & OO 

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

2 Coil-pack or plug wires-damp or damaged (Chapter 5). 
3 Fault in the fuel system or sensors (Chapters 4). 
4 Faulty emissions system components (Chapter 4). 
5 Faulty or incorrectly gapped spark plugs (Chapter 1). Also check 

the spark plug wires (Chapter 1). 
6 Vacuum leak at the intake manifold or vacuum hoses. Check as 

described in Section 8. 

12 Engine lacks power 

Fault in the fuel or electrical systems (Chapters 4 and 5). 
Faulty or incorrectly gapped spark plugs (Chapter 1). 
Faulty coil (Chapter 5). 
Brakes binding (Chapter 1 and Chapter 9). 
Automatic transaxle fluid level incorrect (Chapter 1). 
Clutch slipping (Chapter 6). 
Fuel filter clogged and/or impurities in the fuel system (Chapter 1). 
Emissions control system not functioning properly (Chapter 4). 
Use of substandard fuel. Fill the tank with the proper octane fuel. 

10 Low or uneven cylinder compression pressures. Perform a com- 
pression test (Chapter 2). 

OmonN DNB WP 

13 Engine backfires 

1 Emissions system not functioning properly (Chapter 4). 
2 Fault in the fuel or electrical systems (Chapters 4 and 5). 
3 Faulty secondary ignition system, faulty plug wires or coil pack 

(Chapters 1 and 5). 
4 Fault in the engine contro! system (Chapter 4). 
5 Vacuum leak at the intake manifold or vacuum hoses. Check as 

described in Section 8. 
6 Valves sticking (Chapter 2) 

14 Pinging or knocking engine sounds during 
acceleration or uphill 

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

2 Fault in the fuel or electrical systems (Chapters 4 and 5), 
3 Improper spark plugs. Check the plug type. Also check the plugs 

and wires for damage (Chapter 1). 
4 Faulty emissions system (Chapter 4). 
5 Vacuum leak. Check as described in Section 8. 

15 Engine diesels (continues to run) after switching off 

1 Fault in the fuel or electrical systems (Chapters 4 and 5). 
2 Excessive engine operating temperature. Probable causes of this 

are a malfunctioning thermostat, clogged radiator, faulty water pump 
(see Chapter 3). 

ENGINE ELECTRICAL SYSTEM 

16 Battery will not hold a charge 

1 Alternator drivebelt defective or not adjusted properly (Chapter 1). 
2 Electrolyte level low or battery discharged (Chapter 1). 
3 Battery terminals loose or corroded (Chapter 1). 
4 Alternator not charging properly (Chapter 5). 
5 Loose, broken or faulty wiring in the charging circuit (Chapter 5). 
6 Short in the vehicle wiring causing a continuous drain on battery 

(refer to Chapter 12 and the Wiring Diagrams). 
7 Battery defective internally. 

17 Ignition light fails to go out 

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

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

1 Instrument cluster warning light bulb defective (Chapter 12). 
2 Alternator faulty (Chapter 5). 
3 Fault in the instrument cluster printed circuit, dashboard wiring 

or bulb holder (Chapter 12). 

FUEL SYSTEM 

19 Excessive fuel consumption 

1 Dirty or clogged air filter element (Chapter 1). 
2 Emissions system not functioning properly (Chapter 4). 
3 Fault in the fuel or electrical systems (Chapters 4 and 5). 
4 Fault in the engine control system (Chapter 4). 
5 Low tire pressure or incorrect tire size (Chapter 1). 

20 Fuel leakage and/or fuel odor 

1 Leak in a fuel feed or vent line (Chapter 4). 
2 Tank overfilled. Fill only to automatic shut-off. 
3 Evaporative emissions system canister clogged (Chapter 4). 
4 Vapor leaks from system lines (Chapter 4). 
5 Fault in the engine control system (Chapter 4). 

COOLING SYSTEM 

21 Overheating 

1 Insufficient coolant in the system (Chapter 1). 
2 Water pump drivebelt defective or not adjusted properly (Chap- 

ter 1). 
3 Radiator core blocked or radiator grille dirty and restricted (see 

Chapter 3). 
4 Thermostat faulty (Chapter 3). 
9 Fan blades broken or cracked (Chapter 3). 
6 Fault in electric fan motor or wiring (see Chapter 3). 
7 Expansion tank cap not maintaining proper pressure. Have the 

Cap pressure tested by gas station or repair shop. 

22 Overcooling 

1 Thermostat faulty (Chapter 3). 
2 Inaccurate temperature gauge (Chapter 12). 
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23 External coolant leakage 

1 Deteriorated or damaged hoses or loose clamps. Replace hoses 
and/or tighten the clamps at the hose connections (Chapter 1). 

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

3 Leakage from radiator core or header tank. This will require the 
radiator to be professionally repaired (see Chapter 3 for removal proce- 
dures). 

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

24 Internal coolant leakage 

->Note: Internal coolant leaks can usually be detected by exam- 
ining the oil. Check the dipstick and inside of the cylinder head 
cover for water deposits and an oil consistency like that of a 
milkshake. 

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

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

25 Coolant loss 

Too much coolant in the system (Chapter 1). 
Coolant boiling away due to overheating (see Section 15). 
External or internal leakage (see Sections 23 and 24). 
Faulty expansion tank cap. Have the cap pressure tested. Sonrm — 

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 pump is working properly 
(see Chapter 3). 

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

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

4 Thermostat sticking (Chapter 3). 

CLUTCH 

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

1 Leak in the clutch hydraulic system. Check the master cylinder, 
slave cylinder and lines (see Chapter 6). 

2 Clutch plate warped or damaged (Chapter 6). 

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

1 Clutch plate oil soaked or lining worn. Remove clutch (Chap- 
ter 6) and inspect (check for a leaking rear main oil seal or transaxle 
input shaft seal). 

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

29 Grabbing (chattering) as clutch is engaged 

1 Oil on clutch plate lining. Remove (Chapter 6) and inspect. Cor- 
rect any leakage source. 

2 Worn or loose engine or transaxle mounts. These units move 

slightly when the clutch is released. Inspect the mounts and bolts 
(Chapter 2), 

3 Worn splines on clutch plate hub, Remove the clutch compo- 
nents (Chapter 6) and inspect. 

4 Warped pressure plate or flywheel. Remove the clutch compo- 
nents and inspect. 

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

1 Worn, defective or broken release bearing (Chapter 6). 
2 Worn or broken diaphragm fingers (Chapter 6). 

31 Clutch pedal stays on floor 

1 Linkage or release bearing binding. Inspect the linkage or remove 
the clutch components as necessary. 

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

MANUAL TRANSAXLE 

32 Knocking noise at low speeds 

1 Worn driveaxle constant velocity (CV) joints (see Chapter 8). 
2 Worn side gear shaft counterbore in differential case (see Chap- 

ter 7A). 

33 Noise most pronounced when turning 

Differential gear noise (see Chapter 7A). 

34 Clunk on acceleration or deceleration 

1 Loose engine or transaxle mounts (see Chapters 2 and 7A). 
2 Worn differential pinion shaft in case. 
3 Worn side gear shaft counterbore in differential case (see Chap- 

ter 7A). 
4 Worn or damaged driveaxle inner CV joints (see Chapter 8). 

35 Noisy in Neutral with engine running 

1 Input shaft bearing worn. 
2 Damaged main drive gear bearing. 
3 Worn countershaft bearings. 
4 Worn or damaged countershaft end play shims. 

36 Noisy in all gears 

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

37 Noisy in one particular gear 

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

38 Slips out of gear 

1 Damaged shift linkage. 
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Interference between the floor shift handle and console. 
Broken or loose engine mounts. 
Shift mechanism stabilizer bar loose. 
Improperly installed shifter boot. 
Damaged or worn transaxle internal components. Dm Om &S W PP 

39 Difficulty in engaging gears 

1 Clutch not releasing completely (see clutch adjustment in Chap- 

ter 1). 
2. Loose, damaged or out-of-adjustment shift linkage. Make a thor- 

ough inspection, replacing parts as necessary (Chapter 7). 

40 Leaks lubricant 

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

2 Side cover loose or gasket damaged. 
3 Driveaxle oil seal or speedometer oil seal in need of replacement 

(Chapter 7). 

AUTOMATIC TRANSAXLE 

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

41 General shift mechanism problems 

1 Chapter 7 deals with checking and adjusting the shift linkage on 
automatic transaxles. Common problems which may be attributed to 
poorly 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 selected. 
Vehicle moves when in Park. 

2 Refer to Chapter 7 to adjust the linkage. 

42 Transaxle will not downshift with accelerator pedal 
pressed to the floor 

Chapter 7 deals with adjusting the throttle cable to enable the 
transaxle to downshift properly. This requires special equipment and 
should be done by professionals. 

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

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

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

44 Fluid leakage 
ES 

1 Automatic transaxle fluid is a deep red color when new, but it can 

darken with age. Fluid leaks should not be confused with engine oil, 

which can easily be blown by air flow to the transaxle. A good way to 

tell the difference is to place a drop of transaxle fluid from the dipstick 

on aclean, lint-free paper towel, then do the same thing with a drop of 

engine oil. This will enable you to compare the two. 
2 To pinpoint a leak, first remove all built-up dirt and grime from 

around the transaxle. Degreasing agents and/or steam cleaning will 

achieve this. With the underside clean, drive the vehicle at low speeds 

50 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 leak- 

age are: 
a) Pan: Tighten the mounting bolts and/or replace the pan gasket as 

necessary (see Chapter 7). 
b) Filler pipe: Replace the rubber seal where the pipe enters the 

transaxle case. 
c) Transaxle lubricant lines: Tighten the connectors where the 

lines enter the transaxle case and/or replace the lines. 

d) Vent pipe: Transaxle overfilled and/or water in lubricant (see 

checking procedures, Chapter 1). 
e) Speedometer connector: Replace the O-ring where the 

speedometer cable enters the transaxle case (Chapter 7). 

45 Transaxle lubricant brown or has a burned smell 

Transaxle lubricant burned (see Chapter 1). 

DRIVEAXLES 

46 Clicking noise in turns 

Worn or damaged outer joint. Check for cut or damaged seals. 
Repair as necessary (Chapter 8). 

47 Knock or clunk when accelerating after coasting 

Worn or damaged inner joint. Check for cut or damaged seals. 
Repair as necessary (Chapter 8). 

48 Shudder or vibration during acceleration 

1 Worn or damaged CV joints. Repair or replace as necessary (see 
Chapter 8). 

2 Sticking CV joint assembly. Correct or replace as necessary (see 
Chapter 8). 

49 Vibration at highway speeds 

1 Qut-of-balance front wheels or tires (see Chapters 1 and 10). 
2 Out-of-round front tires (see Chapters 1 and 10). 
3 Worn CV joints (see Chapter 8). 

REAR AXLE 

50 Noise 

1 Road noise. No corrective procedures available. 
2 Tire noise. Inspect tires and check tire pressures (Chapter 1). 
3 Rear wheel bearings loose, worn or damaged (Chapter 1). 
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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 front end alignment is correct and that 
the vehicle is not loaded with weight in an unequal manner. 

91 Vehicle pulls to one side during braking 

Incorrect tire pressures (see Chapter 1), 
Front end out of alignment (have the front end aligned). 
Front or rear tires not matched to one another. 
Restricted brake lines or hoses (see Chapter 9). 

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

6 Excessive wear of brake pad material or disc on one side. Inspect 
and correct as necessary. 

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

8 Defective caliper assembly. Remove the caliper and inspect for a 
stuck piston or other damage (Chapter 9). 

wr — 

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

Disc brake pads worn out. The noise comes from the wear sensor 
(if equipped) rubbing against the disc or the actual pad backing plate 
itself if the material is completely worn away. Replace the pads with new 
ones immediately (Chapter 9). If the pad material has worn completely 
away, the brake discs should be inspected for damage as described in 
Chapter 9. 

53 Excessive brake pedal travel 

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

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

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

54 Brake pedal feels spongy when depressed 

1 Air in the hydraulic lines. Bleed the brake system (Chapter 9). 
2 Faulty flexible hoses. Inspect all system hoses and lines. Replace 

parts as necessary. 
3 Master cylinder mounting bolts/nuts loose. 
4 Master cylinder defective (Chapter 9).k 

55 Excessive effort required to stop vehicle 

1 Power brake booster not operating properly (Chapter 9). 
2 Excessively worn linings or pads. Inspect and replace if neces- 

sary (Chapter 9). 
3 One or more caliper pistons or wheel cylinders seized or sticking. 

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

and replace as required (Chapter 9). 
5 New pads or shoes installed and not yet seated. It will take a 

- while for the new material to seat against the drum (or disc). 

56 Pedal travels to the floor with little resistance 

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

2 Worn master cylinder (see Chapter 9). 
3 Loose, damaged or disconnected brake lines (see Chapter 9). 

57 ~=Brake pedal pulsates during brake application 

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

58 Dragging brakes 

1° Incorrect adjustment of brake light switch (see Chapter 9). 
2 Master cylinder pistons not returning correctly (see Chapter 9). 
3 Restricted brake lines or hoses (see Chapters 1 and 9). 
4 Incorrect parking brake adjustment (see Chapter 9). 

59 Grabbing or uneven braking action 

1 Malfunction of proportioning valve (see Chapter 9). 
2 Contaminated brake linings (see Chapter 9). 
3 Binding brake pedal mechanism (see Chapter 9). 

60 Parking brake does not hold 

Parking brake cables improperly adjusted (see Chapters 1 and 9). 

SUSPENSION AND STEERING SYSTEMS 

61 Vehicle pulls to one side 

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

ter 10). 
4 Front end in need of alignment. 
5 Front brakes dragging. Check the calipers for binding (see Chap- 

ter 9). 

62 Shimmy, shake or vibration 

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

2 Worn wheel bearings (Chapter 10). 
3 Strut dampers and/or suspension components worn or damaged 

(Chapter 10). 
4 Excessive wheel runout (see Chapter 10). 
5 Blister or bump on tire (see Chapter 10). 

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

1 Worn strut dampers (see Chapter 10). 
2 Broken or weak springs and/or suspension components. Inspect 

as described in Chapter 10. : 
3 Loose stabilizer bar (see Chapter 10). 
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64 Excessively stiff steering 

1 Lack of fluid in power steering fluid reservoir (Chapter 1). 
2 Incorrect tire pressures (Chapter 1). 
3 Front end out of alignment. 

65 Excessive play in steering 

1 Wheel bearing(s) worn (see Chapter 10). 
2 Tie-rod end loose (see Chapter 10). 
3 Rack and pinion loose (see Chapter 10). 
4 Worn or loose steering intermediate shaft (see Chapter 10). 

66 Lack of power assistance 

1 Steering pump drivebelt faulty or not adjusted properly (Chap- 
ter 1). 

2 Fluid level low (Chapter 1). 
3 Hoses or lines restricted. Inspect and replace parts as necessary. 
4 Air in power steering system. Bleed the system (Chapter 10). 

67 Excessive tire wear (not specific to one area) 

1 Incorrect tire pressures (Chapter 1). 
2 Tires out-of-balance. Have professionally balanced. 
3 Wheels damaged. Inspect and replace as necessary. 
4 Suspension or steering components excessively worn (Chap- 
| 
5 Overloaded vehicle. 
6 Tires not rotated regularly. 

68 Excessive tire wear on outside edge 

1 Inflation pressures incorrect (Chapter 1). 
2 Excessive speed in turns. 
3 Front end alignment incorrect (excessive toe-in). Have profes- 

sionally aligned. 
4 Suspension arm bent or twisted (Chapter 10). 

69 Excessive tire wear on inside edge 

1 Inflation pressures incorrect (Chapter 1). 
2 Front end alignment incorrect. Have professionally aligned. 
3 Loose or damaged steering components (Chapter 10). 

70 Tire tread worn in one place 

1 Tires out-of-balance. 
2 Damaged or buckled wheel. Inspect and replace if necessary. 
3 Defective tire (Chapter 1). 

71 Wheel makes a thumping noise 

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

72 Steering wheel does not return to the straight-ahead 

position 

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

2 Binding in balljoints (see Chapter 10). 
3 Binding in steering column (see Chapter 10). 
4 Lack of lubricant in rack and pinion assembly (see Chapter 10). 
5 Front wheel alignment (see Chapter 10). 

73 Abnormal noise at the front end 

1 Loose wheel nuts (see Chapter 1 for torque specifications). 
2 Lack of lubrication at balljoints and tie-rod ends (see Chapters 1 

and 10). 
Damaged strut mounting (see Chapter 10). 
Worn control arm bushings or tie-rod ends (see Chapter 10). 

Loose stabilizer bar (see Chapter 10). 
Loose suspension bolts (see Chapter 10). oa w 

74 Wander or poor steering stability 

1 Mismatched or uneven tires (see Chapter 10). 
2 Wheel alignment (see Chapter 10). 
3 Worn strut assemblies (see Chapter 10). 
4 Loose stabilizer bar (see Chapter 10). 
5 Broken or sagging springs (see Chapter 10). 
6 Wheel alignment (see Chapter 10). 

75 Erratic steering when braking 

1 Wheel bearings worn (see Chapter 10). 
2 Broken or sagging springs (see Chapter 10). 
3 Leaking caliper (see Chapter 9). 
4 Warped discs or drums (see Chapter 9). 

76 Suspension bottoms 

1 Overloaded vehicle. 
2 Worn strut dampers (see Chapter 10). 

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

77 ~=Cupped tires 

1 Wheels out of alignment (see Chapter 10). 
2 Worn strut dampers (see Chapter 10). 
3 Worn wheel bearings (see Chapter 1). 
4 Excessive tire or wheel runout (see Chapter 10). 
5 Worn balljoints (see Chapter 10). 

78 Rattling or clicking noise in rack and pinion 

1 Insufficient or improper lubricant in rack and pinion assembly 
(see Chapter 10). 

2 Rack and pinion attachment loose (see Chapter 10). 
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Reference to other Chapters 

Compression check - See Chapter 2B 

‘Driveaxle boot check - See Chapter 8 
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Typical engine compartment components (2.0L SPI engine shown, 2.0L Zetec-E similar) 

1 Brake/clutch fluid reservoir 6 Transaxle fluid dipstick 10 — Engine coolant expansion tank 
2 Fuse box 7 — Ignition coil pack/spark plug wires 11 Power steering fluid reservoir 
3 Air filter housing 8 — Spark plugs 12 Engine oil dipstick 
4 — Windshield washer fluid reservoir 9  Drivebelt 13 Oil filler cap 
5 Battery 
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Typical engine compartment underside components 

1 Air conditioning compressor 5 Brake hoses 9 — Drivebelt 
2 Exhaust pipe 6 Disc brake calipers 10 — Engine oil drain plug 

3 Automatic transaxle fluid pan 7 Balljoints 11 Power steering gear (rack and pinion) 
4 Front suspension strut assemblies 8 — Outer driveaxle boots a: 
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Typical rear underside components 

1 Exhaust system hanger 2 Drum brake assembly 3 Coil spring 4 Fuel tank 
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1 Ford Focus maintenance schedule 

The following maintenance intervals are based on the assumption 
that the vehicle owner will be doing the maintenance or service work, 
as opposed to having a dealer service department do the work. 
Although the time/mileage intervals are loosely based on factory rec- 
ommendations, most have been shortened to ensure, for example, that 
such items as lubricants and fluids are checked/changed at intervals 
that promote maximum engine/driveline service life. Also, subject to 
the preference of the individual owner interested in keeping his or her 

EVERY 250 MILES OR WEEKLY, 
WHICHEVER COMES FIRST 

Check the engine oil level (see Section 4) 
Check the engine coolant level (see Section 4) 

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

EVERY 3000 MILES OR 3 MONTHS, 
WHICHEVER COMES FIRST 

All items listed above plus... 

Check the power steering fluid level (see Section 6) 
Check the automatic transaxle fluid level (see Section 7) 

Change the engine oil and oil filter (see Section 8) 

EVERY 6000 MILES OR 6 MONTHS, 
WHICHEVER COMES FIRST 

All items listed above plus. . . 

Check the clutch pedal travel (see Section 9) 
Inspect and, if necessary, replace the underhood hoses 

(see Section 10) 
Check/adjust the drivebelts (see Section 11) 
Check/service the battery (see Section 12) 

EVERY 12,000 MILES OR 12 MONTHS, 
WHICHEVER COMES FIRST 

All items listed above plus. . . 
Inspect/replace the windshield wiper blades (see Section 13) 

Replace the air filter (see Section 14) 

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 encour- 
age such owner initiative. 

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

Replace the crankcase emission filter (models so equipped) (see 

Section 15) 

Check the PCV valve (see Section 15) 
Check the fuel system (see Section 16) 
Inspect the cooling system (see Section 17) 
Inspect the exhaust system (see Section 18) 
Rotate the tires (see Section 19) 
Inspect the steering and suspension components (see Section 20) 

Inspect the brake system (see Section 21) 
Check the parking brake linkage (see Section 21) 
Inspect the clutch hydraulic linkage (see Section 22) 
Check/replenish the manual transaxle lubricant (see Section 23) 

EVERY 15,000 MILES 

Replace the cabin air filter (see Section 24) 

EVERY 30,000 MILES OR 30 MONTHS, 
WHICHEVER COMES FIRST 

Replace the spark plugs (except models with platinum spark plugs) 
(see Section 25) 

Check/replace the spark plug wires and, if equipped, the distributor 

cap and rotor (see Section 26) 
Service the cooling system (drain, flush and refill) (See Section 27) 
Change the automatic transaxle fluid and filter (see Section 28) 

EVERY 60,000 MILES 

Inspect and, if necessary, replace the timing belt (see Chapter 2) 

Replace the PCV valve (see Section 15) 
Replace the spark plugs (models with platinum spark plugs) 

(see Section 25) 
Replace fuel filter (see Sction 29) 
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2 Introduction 

3 WARNING: 

The electric cooling fan on these models can activate at any 
time, even when the ignition is in the Off position. Disconnect 
the fan motor or negative battery cable when working in the 
vicinity of the fan. 

This Chapter is designed to help the home mechanic maintain the 
Ford Focus with the goals of maximum performance, economy, safety 
and reliability in mind. 

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

Servicing your 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 life. Keep in mind that it is a comprehensive plan, so maintain- 
ing some items but not others at the specified intervals will not pro- 

duce the same results. 
As you service your vehicle, you will discover that many of the pro- 

cedures can - and should - be grouped together because of the nature 
of the particular procedure you're performing or because of the close 
proximity of two otherwise unrelated components to one another. 

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

The first step in this maintenance program is to prepare yourself 
before the actual work begins. Read through all the procedures you're 
planning to do, then gather up all the parts and tools needed. If it looks 
as if you might run into problems during a particular job, seek advice 

from a mechanic or an experienced do-it-yourselfer. 

3  Tune-up general information : 

The term tune-up is 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 sched- 
ule 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. This is even more likely if a used vehicle, which has 
not received regular and frequent maintenance checks, is purchased. In 
such cases, an engine tune-up will be needed outside of the regular 
routine maintenance intervals. 

The first step in any tune-up or diagnostic procedure to help correct 
a poor running engine is a cylinder compression check. A compression 
check (see Chapter 2C) will help determine the condition of internal 
engine components and should be used as a guide for tune-up and 
repair procedures. If, for instance, a compression check indicates seri- 
ous internal engine wear, a conventional tune-up will not improve the 
performance of the engine and would be a waste of time and money. 
Because of its importance, the compression check should be done by 
someone with the right equipment and the knowledge to use it prop- 
erly. 

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

1 Fluids are an essential part of the lubrication, cooling, brake and 
windshield 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, 
fluids and capacities. at the end of this Chapter before adding fluid to 
any of the following components. 

4 Fluid level checks (every 250 miles or weekly) 

MINOR TUNE-UP 

Check all engine related fluids (see Section 4) 
Check all underhood hoses (see Section 10) 
Check and adjust the drivebelts (see Section 11) 
Clean, inspect and test the battery (see Section 12) 
Check the air filter (see Section 14) 
Check the PCV valve (models so equipped) (see Section 15) 
Check the crankcase ventilation filter (models so equipped) 

(see Section 15) 
Check the cooling system (see Section 17) 
Replace the spark plugs (see Section 25) 
Inspect the spark plug and coil wires (see Section 26) 

MAJOR TUNE-UP 

All items listed under Minor tune-up, plus 
Replace the air and crankcase ventilation filters 

(see Sections 14 and 15) 
Replace the spark plug wires (see Section 25) 
Check the fuel system (see Chapter 4) 
Replace the fuel filter (see Chapter 4) 
Check the ignition system (see Chapter 5) 
Check the charging system (see Chapter 5) 
Check the EGR system (see Chapter 6) 

e>Note: The vehicle must be on level ground when fluid levels 
are checked. Fluid level checking points are shown in the 
accompanying illustrations and the illustrations near the begin- 
ning of this Chapter. 
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4.4 The oil level should be in the Safe range - if it’s below 
the MIN or ADD mark, add enough oil to bring it up to or near 
the MAX or FULL mark 

4.2 The engine oil level is checked with a dipstick 

ENGINE OIL 

> Refer to illustrations 4.2, 4.4 and 4.6 

2 The oil level is checked with a dipstick, which is attached to the 
engine block (see illustration). The dipstick handle may be near the 
windshield washer and power steering fluid reservoirs, at the back of 
the engine or at the timing belt end of the engine. The dipstick extends 
through a metal tube down into the oil pan. 

3 The oil level should be checked before the vehicle has been dri- 
ven, or about 5 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 upper part of the engine, resulting in an inaccurate read- 
ing on the dipstick. 

4 Pull the dipstick from the tube and wipe all the oil from the end 
with a clean rag or paper towel. Insert the clean dipstick all the way 

back into the tube and pull it out again. Note the oil at the end of the 
dipstick. At its highest point, the level should be above the MIN or ADD 
mark, in the SAFE range (see illustration). 

5 It takes one quart of oil to raise the level from the MIN or ADD 
mark to the MAX or FULL mark. Do not allow the level to drop below 
the MIN or ADD mark, or oil starvation may cause engine damage. 
Conversely, overfilling the engine (adding oil above the MAX or FULL 
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 
illustration). After adding oil, wait a few minutes to allow the level to 
stabilize, then pull out the dipstick and check the level again. Add more 
oil if required. Install the filler cap and tighten it by hand only. 

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

4.6 Turn the oil filler cap counterclockwise to remove it - 
always make sure the area around the opening is clean 
before unscrewing the cap (to prevent dirt from 
contaminating the engine) 

ENGINE COOLANT 

> Refer to illustration 4.8 

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 smell. Ingestion of even 
a small amount of coolant can be fatal! Wipe up garage floor 
and drip pan coolant spills immediately. Keep antifreeze con- 
tainers covered and repair leaks in your cooling system immedi- 
ately. Antifreeze is also flammable, so keep it away from open 
flames and other heat sources. Check with local authorities on 
disposal of used antifreeze. Many communities have collection 
centers that will see that antifreeze is disposed of safely. 

Note: Non-toxic antifreeze is now manufactured and available 
at auto parts stores, but even this type should be disposed of 
properly. 



1-8 TUNE-UP AND ROUTINE MAINTENANCE 

4.8 The coolant expansion tank is 
clearly marked with LOW and FULL 
marks - make sure the level is 
slightly above the LOW mark when 
the engine is cold and at or near the 
FULL mark when the engine is 
warmed up 

8 All vehicles covered by this manual are equipped with a pressur- 
ized coolant expansion tank, located in the right rear corner of the 
engine compartment, connected by a hose to the radiator and engine 
(see illustration). 

9 The coolant level in the expansion tank should be checked regu- 
larly. 

Do not remove the pressure cap to check the coolant level when 
the engine is warm. 

The level in the expansion tank varies with the temperature of the 
engine. When the engine is cold, the coolant level should be at or 
slightly above the ADD mark on the tank. Once the engine has warmed 
up, the level should be at or near the FULL HOT mark. If it isn’t, allow 
the engine to cool, then remove the cap from the tank and add a 50/50 
mixture of ethylene glycol based antifreeze and water. 

10 Drive the vehicle and recheck the coolant level. Do not use rust 
inhibitors or additives. If only a small amount of coolant is required to 
bring the system up to the proper level, water can be used. However, 
repeated additions of water will dilute the antifreeze and water solution. 
In order to maintain the proper ratio of antifreeze and water, always top 
up the coolant level with the correct mixture. An empty plastic milk jug 
or bleach bottle makes an excellent container for mixing coolant. 

11 If the coolant level drops consistently, there may be a leak in the 
system. Inspect the radiator, hoses, filler cap, drain plugs and water 
pump (see Section 17). If no leaks are noted, have the expansion tank 
Cap pressure tested by a service station. 

12 If you have to remove the expansion tank cap, wait until the 
engine has cooled completely, then wrap a thick cloth around the cap 
and unscrew it slowly. If coolant or steam escapes, let the engine cool 
down longer, then remove the cap. 

13 Check the condition of the coolant as well. It should be relatively 
Clear. If it is brown or rust colored, the system should be drained, 
flushed and refilled. Even if the coolant appears to be normal, the corro- 
sion inhibitors wear out, so it must be replaced at the specified intervals. 

4.15 The brake fluid level should be 
kept between the MIN and MAX 
marks on the translucent plastic 
reservoir - unscrew the cap to add 
fluid; on manual transaxle models, 
the same reservoir contains the 
clutch fluid and is connected to the 
clutch master cylinder by a hose 

4.21 The windshield washer fluid 

reservoir is located at the left side 

through 2004 models, and on the 

right on 2005 models 

BRAKE/CLUTCH FLUID 

» Refer to illustration 4.15 

14 The master cylinder fluid reservoir is mounted on the engine 
compartment firewall. On manual transaxle models, the same reservoir 
is used for the brake and clutch hydraulic systems. 

15 The fluid level should be between the MAX and MIN lines on the 
side of 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 contamina- 
tion of the system as the cap is unscrewed. 

16 Add only the specified brake fluid to the reservoir (see Recom- 
mended lubricants, fluids and capacities at the end of this Chapter or 
your owner's manual). Mixing different types of brake fluid can damage 
the system. Fill the reservoir to the MAX line. 

tt WARNING: 

Brake fluid can harm your eyes and damage painted surfaces, 
so use extreme caution when handling or pouring it. Do not use 
brake fluid that has been standing open or is more than one 
year old. Brake fluid absorbs moisture from the air. Excess 
moisture can damage the braking system. 

17 While the reservoir cap is off, check the master cylinder reservoir 
for contamination. 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. 

18 After filling the reservoir to the proper level, make sure the cap is 
seated to prevent fluid leakage and/or contamination. 

19 The fluid level in the master cylinder will drop slightly as the brake 
shoes or pads at each wheel wear down during normal operation. If the 
brake fluid level drops significantly, check the entire system for leaks 
immediately. Examine all brake lines, hoses and connections, along with 
the calipers, wheel cylinders and master cylinder (see Section 21). 

20 When checking the fluid level, if you discover one or both reser- 
voirs empty or nearly empty, the brake system should be bled (see 
Chapter 9). 
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WINDSHIELD WASHER FLUID freezes. In colder climates, use windshield washer system antifreeze, 
eG CARN OMEN NTT TRE RET TSR aT ae RE available at any auto parts store, to lower the freezing point of the fluid. 
» Refer to illustration 4.21 Mix the antifreeze with water in accordance with the manufacturer's 

directions on the container. 
21 The windshield washer fluid reservoir is mounted in the engine 

compartment. On models through 2004, the reservoir is located +t CAUTION: 
between the left front fender and the air filter housing (see illustration). D li ; it will ne vehi 
On 2005 models, the reservoir is located near the right fender. 0 not use cooling system antifreeze - it will damage the vehi- 

22 |n milder climates, plain water can be used in the reservoir, but it Hida le 
should be kept no more than 2/3 full to allow for expansion if the water 

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

> Refer to illustrations 5.2, 5.3, 5.4a, 5.4b and 5.8 

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

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

3 Note any abnormal tread wear (see illustration). Tread pattern 
irregularities such as cupping, flat spots and more wear on one side 
than the other are indications of front end alignment and/or balance 
problems. If any of these conditions are noted, take the vehicle to a tire ; ar ae 
shop or service station to correct the problem. - 5.2 Usea tire tread depth indicator to monitor tire wear - 

they are available at auto parts stores and service stations 
and cost very little 

CUPPING 

Cupping may be caused by: 

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

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

@Loose, damaged or worn front 
suspension parts. 

5.3 This chart will help you determine 
the condition of the tires, the probable FEATHERING DUE 

i! i ie 

Of EXTREME CAMBER cause(s) of abnormal wear and the TO MISALIGNMENT 
corrective action necessary 
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5.4a Ifa tire loses air on a steady 
basis, check the valve core first to 
make sure it’s snug (special 
inexpensive wrenches are commonly 
available at auto parts stores) 

4 Look closely for cuts, punctures and embedded nails or tacks. 
Sometimes a tire will hold air pressure for a short time or leak down 
very slowly after a nail has embedded itself in the tread. If a slow leak 
persists, check the valve stem core to make sure it is tight (see illustra- 
tion). 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 punc- 
tures are repaired with a plug that is installed in the puncture). If a 
puncture is suspected, it can be easily verified by spraying a solution of 
soapy water onto the puncture area (see illustration). The soapy solu- 
tion will bubble if there is a leak. Unless the puncture is unusually 
large, a tire shop or service station can normally 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 can- 
not be accurately estimated by looking at a tire, especially if it's a radial. 
A tire pressure gauge is essential. Keep an accurate gauge in the glove- 

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

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

box. The pressure gauges attached to the nozzles of air hoses at gas 
stations are often inaccurate. 

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

8 Unscrew the valve cap protruding from the wheel or hubcap and 
push the gauge firmly onto the valve stem (see illustration). Note the 
reading on the gauge and compare the figure to the recommended tire 
pressure shown on the tire placard on the tire sidewall or the driver's 
side door jamb. Be sure to reinstall the valve cap to keep dirt and mois- 
ture out of the valve stem mechanism. Check all four tires and, if nec- 
essary, add enough air to bring them up to the recommended pressure. 

9 Don't forget to keep the spare tire inflated to the specified pres- 
sure (See your owner's manual or the tite sidewall). Note that the pres- 
sure recommended for the compact spare is higher than for the tires on 
the vehicle. 

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

6.2 The power steering fluid reservoir is located next to the 
coolant expansion tank - the fluid level must be between the 
LOW and FULL marks 

» Refer to illustration 6.2 

1 Check the power steering fluid level periodically to avoid steer- 
ing system problems, such as damage to the pump. 

+ CAUTION: 

DO NOT hold the steering wheel against either stop (extreme 
left or right turn) for more than five seconds. If you do, the 
power steering pump could be damaged. 

EE SE ST EE SE SS EO A EEE 

2 The power steering reservoir, located at the right rear corner of 
the engine compartment, has LOW and FULL fluid level marks on the 
Side (see illustration). The fluid level can be seen without removing the 
reservoir cap. 
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3 Park the vehicle on level ground and apply the parking brake. 
4 Run the engine until it has reached normal operating tempera- 

ture. With the engine at idle, turn the steering wheel back and forth 
about 10'times to get any air out of the steering system. Shut the 
engine off with the wheels in the straight-ahead position. 

5 Note the fluid level on the side of the reservoir. It should be 
between the two marks. 

6 Add small amounts of fluid until the level is correct. 

» Refer to illustrations 7.4 and 7.6 

1 The automatic transaxle fluid level should be carefully main- 
tained. Low fluid level can lead to slipping or loss of drive, while over- 
filling can cause foaming and loss of fluid. Either condition can cause 
transaxle damage. 

2 Since transmission fluid expands as it heats up, the fluid level 
should only be checked when the transaxle is warm (at normal operat- 
ing temperature). If the vehicle has just been driven over 20 miles the 
transaxle can be considered warm. 

+i CAUTION: 

If the vehicle has just been driven for a long time at high speed 
or in city traffic in hot weather, or if it has been pulling a trailer, 
an accurate fluid level reading cannot be obtained. Allow the 
transaxle to cool down for about 30 minutes. You can also 
check the transaxle fluid level when the transaxle 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 transaxle is 
cold. However, the cold temperature scale on the dipstick 
should be used only for reference; recheck its reading with the 
transaxle warm as soon as possible. 

3 Immediately after driving the vehicle, park it on a level surface, 
set the 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, beginning and ending in P. 

4 Locate the automatic transaxle dipstick in the engine compart- 
ment near the battery (see illustration). 

5 With the engine still idling, pull the dipstick from the tube, wipe 
it off with a clean rag, push it all the way back into the tube and with- 
draw it again, then note the fluid level. 

6 The fluid level should be between the low and full notches of the 
high temperature scale (hot range) (see illustration). If the level is low, 
add the specified automatic transmission fluid through the dipstick 
tube. Use a funnel to prevent spills. 

7 Add just enough of the recommended fluid to fill the transaxle to 
the proper level. It takes about one pint to raise the level from the lower 
notch to the upper notch 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. If the fluid is black or a dark reddish-brown color, or if it smells 

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

+ CAUTION: 

Do not overfill the reservoir. If too much fluid is added, remove 
the excess with a clean syringe or suction pump. 

7 Check the power steering hoses and connections for leaks and 
wear. 

8 Check the condition and tension of the power steering pump 

drivebelt (see Section 11). 

7.4 The automatic transaxle dipstick is located at the front 
side of the engine, next to the battery 

7.6 The fluid level should be between the notches of the 
high-temperature range; the low-temperature range should 
be used only for reference 

burned, it should be changed (see Section 28). If you are in doubt 
about its condition, purchase some new fluid and compare the two for 
color and smell. 
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8 Engine oil and filter change (every 3000 miles or 3 months) 

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

7 Drain pan - It should be fairly shallow in depth, but wide to 

prevent spills 

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

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

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

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

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

6 ‘Filter wrench - This type fits on the bottom of the filter and can be 
turned with a ratchet or breaker bar (different-size wrenches are 

available for different types of filters) 

8.7 Use a box-end wrench or six-point socket to remove the 
oil drain plug without rounding it off 

» Refer to illustrations 8.2, 8.7, 8.11 and 8.16 

1 Frequent oil changes are among the most important 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. Although some sources recommend oil filter 
changes every other oil change, a new filter should be installed every 

time the oil is changed. 
2 Make sure that you have all the necessary tools before you begin 

this procedure (see illustration). You should also have plenty of rags or 
newspapers handy for mopping up oil spills. 

3 Access to the oil drain plug and filter will be improved if the 
vehicle can be lifted on a hoist, driven onto ramps or supported by 
jackstands. 

4k WARNING: 

Do not work under a vehicle that’s supported only by a bumper, 
hydraulic or scissors-type jack - always use jackstands! 

4 |f you haven't changed the oil on this vehicle before, get under it 
and locate the oil drain plug and the oil filter. The exhaust components 
will be warm as you work, So note how they are routed to avoid touch- 
ing them when you are under the vehicle. 

5 Start the engine and allow it to reach normal operating tempera- 
ture - oil and sludge will flow out more easily when warm. Park on a 
level surface and shut off the engine when it's warmed up. Remove the 
oil filler cap. 

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 oil pan (see 
illustration), then remove the plug. It's a good idea to wear an:old glove 
while unscrewing the plug the final few turns to avoid being scalded by 
hot oil. 

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

9 After all the oil has drained, wipe off the drain plug with a clean 

8.11 The oil filter is usually on very tight and will require a 
special wrench for removal - DO NOT use the wrench to 
tighten the new filter! 
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rag. Any small metal particles clinging to the plug would immediately 
contaminate the new oil. 

10 Clean the area around the drain plug opening, reinstall the plug 
and tighten it securely, being careful not to strip the threads. 

11 Move the drain pan into position under the oil filter, located on 
the rear firewall side of the engine, near the timing belt cover (see illus- 
tration). 

12 Loosen the oil filter by turning it counter-clockwise with a filter 
wrench, Any standard filter wrench will work. 

13 Sometimes the oil filter is screwed on so tightly that it cannot be 
loosened. If it is, punch a metal bar or long screwdriver directly through 
it, as Close to the engine as possible, and use it as a lever to turn the 
filter. Be prepared for oil to spurt out of the canister as it is 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 tilt the 
open end up to prevent the oil inside the filter from spilling out. 

ck WARNING: 

The engine may still be hot, so be careful. 

15 Using a clean rag, wipe off the mounting surface on the block. 
Make sure the old gasket does not remain stuck to the mounting sur- 
face. 

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 manufactur- 
ers recommend tightening the filter by hand only (follow the tightening 
procedure on the filter canister or packing box). 

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 3-1/2 quarts of new oil to the engine (see Section 4 if neces- 
sary). Use a funnel to.prevent oil from spilling onto the top of the 
engine. Wait a few minutes to allow the oil to drain into the pan, then 
check the level on the dipstick. If the oil level is in the Safe range, 
install the filler cap. 

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

19 Start the engine and run it for about a minute. While the engine is 
running, look under the vehicle and check for leaks at the oil pan drain 
plug and around the oil filter. If either one is leaking, stop the engine 
and tighten the plug or filter slightly. 

20 Stop the engine, 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 pre- 
sent state and should be recycled. Check with your local auto parts 
store, disposal facility or environmental agency to see if they will accept 
the oil for recycling. After the oil has cooled it can be drained into a 
container (capped plastic jugs, topped bottles, milk cartons, etc.) for 
transport to one of these disposal sites. Don't dispose of the oil by 
pouring it on the ground or down a drain. 

9 Clutch pedal freeplay check (every 6000 miles or 6 months) 

1 Measure pedal height from the floorboard to the top center of the 
pedal pad. Depress the clutch pedal by hand until resistance is first 
felt, then measure the difference between the two measurements. 

2 The pedal freeplay should be 10 mm or less. If the freeplay is 
greater, there may be a problem with the clutch assembly. The clutch 

3k WARNING: 

Replacement of air conditioning hoses must be left to a dealer 
service department or air conditioning shop that has the equip- 
ment to depressurize the system safely. Never remove air con- 
ditioning components or hoses until the system has been 
depressurized. 

GENERAL 

1 High temperatures under the hood can cause the deterioration of 

10 Underhood hose check and replacement (every 6000 miles or 6 months) 

pedal itself is not adjustable. 
3 Check the clutch fluid level (see Section 4). If the fluid level is 

correct, Refer to Chapter 6 for analysis of the clutch pressure plate 
and/or disc. 

the rubber and plastic hoses used for engine, accessory and emission 
systems operation. Inspect the hoses periodically for cracks, loose 
clamps, material hardening and leaks. 

2 Information specific to the cooling system hoses can be found in 

Section 17. 
3 Most (but not all) hoses are secured to the fittings with clamps. 

Where clamps are used, check to be sure they haven't lost their ten- 
sion, allowing the hose to leak. If clamps aren’t used, make sure the 
hose has not expanded and/or hardened where it slips over the fitting, 
allowing it to leak. 
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PCV SYSTEM HOSE 

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

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

Vacuum hoses 

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

7 Often the only effective way to check a hose is to remove it com- 
pletely 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- 
fittings in the check. Inspect the fittings for cracks and the hose where it 
fits over each fitting for distortion, which could cause leakage. 

9 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 and fittings, listening 
for the “hissing” sound characteristic of a vacuum leak. 

sk WARNING: 

When probing with the vacuum hose stethoscope, be careful not - 
to allow your body or the hose to come into contact with moving 
engine components such as drivebelts, the cooling fan, etc. 

Fuel hose 

2 WARNING: 

Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or 
allow open flames or bare light bulbs near the work area, and 

don’t work in a garage where a gas-type appliance (such as a 
water heater or clothes dryer) is present. If you spill any fuel on 
your skin, rinse it off immediately with soap and water. When 
you perform any kind of work on the fuel tank, wear safety 
glasses and have a Class B type fire extinguisher on hand. The 
fuel system on these vehicles is under pressure. You must 
relieve this pressure before servicing the fuel lines. Refer to 
Chapter 4 for the fuel pressure relief procedure. 
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10 Check all rubber fuel lines for deterioration and chafing. Check 
especially for cracks in areas where the hose vends and just before fit- 
tings, such as where a hose attaches to the fuel tank, fuel filter or a fuel 

injection component. 
11 If any fuel lines show damage, deterioration or wear, they should 

be replaced (see Chapter 4). Be sure to use fuel line that is designed for 
use in fuel injection systems and is an exact duplicate of the original. 

12 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 the removal process. As a result, it is recommended 
that all spring-type clamps be replaced with screw clamps whenever a 

hose is replaced. 

Metal lines 

13 Sections of metal line are often used for fuel line between the fuel 
pump and fuel injection unit. Check carefully to be sure the line has not 
been bent and crimped and that cracks have not started in the line, par- 
ticularly where bends occur. 

14 Ifa section of metal fuel line must be replaced, use original 
equipment replacement line only, since other types of tubing do not 
have the strength necessary to withstand vibration caused by the 
engine. 

WARNING: - 

The fuel system pressure must be relieved before any fuel lines 
can be replaced (see Chapter 4). 

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

11 Drivebelt check and replacement (every 6000 miles or 6 months) 

» Refer to illustrations 11.4, 11.5, 11.6, 11.8a, 11.8b, 11.8c, 
11.8d and 11.9 

1 The vehicles covered by this manual use a single serpentine belt. 
The condition and tension of the drivebelt is critical to the operation of 
the engine and accessories. Excessive tension causes bearing wear, 
while insufficient tension produces slippage, noise, component vibra- 
tion and belt failure. Because of their composition and the high 
stresses to which they are subjected, drivebelts stretch and deteriorate 
as they get older. As a result, they must be periodically checked and 
adjusted. 

CHECK 
rr 

2 Asingle auxiliary drivebelt is fitted at the right-hand side of the 

engine. The length of the drivebelt varies according to whether air con- 
ditioning is fitted. An automatic adjuster is used, so checking the dri- 
vebelt tension is unnecessary, 

3 Due to their function and material make-up, drivebelts are prone 
to failure after a long period of time, and should therefore be inspected 
regularly. 

4 Since the drivebelt is located very close to the right-hand side of 
the engine compartment, it is possible to gain better access by raising 
the front of the vehicle and removing the right-hand wheel, then 
unbolting the drivebelt lower cover from the underbody (see illustra- 
tion). 

9 With the engine stopped, inspect the full length of the drivebelt 
for cracks and separation of the belt plies. It will be necessary to turn 
the engine (using a wrench or socket and bar on the crankshaft pulley 
bolt) in order to move the belt from the pulleys so that the belt can be 
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11.4 Removing the drivebelt lower cover 11.5 Twist the drivebelt to check its condition 

oat 

CRACKS RUNNING ACROSS “‘V’’ PORTIONS OF BELT 

ACCEPTABLE 

a 
MISSING TWO CRACKS RUNNING 

OR MORE PARALLEL TO ‘“‘v”’ 

ADJACENT RIBS 1/2” PORTIONS OF BELT 

OR LONGER 
11.8a To loosen the belt tensioner, insert a 3/8-inch drive 

UNACCEPTABLE ratchet or breaker bar into the tensioner hole and pull the 

handle toward the front of the vehicle 

11.6 Check the drivebeit for signs of wear like these. Very 
small cracks across the ribs are acceptable. If the cracks are 
deep, or if the drivebelt looks worn or damaged in any way, 

replace it 

inspected thoroughly. Twist the belt between the pulleys so that both 
sides can be viewed (see illustration). Also check for fraying, and glaz- 
ing which gives the belt a shiny appearance. Check the pulleys for 

nicks, cracks, distortion and corrosion. 
6 Note that it is not unusual for a ribbed belt to exhibit small cracks 

in the edges of the belt ribs, and unless these are extensive or very 
deep, belt replacement is not essential (see illustration). 

REPLACEMENT 

7 To remove the drivebelt, first raise the front of the vehicle and See 

support it on jackstands. Remove the drivebelt lower cover, which is ee 

secured by two bolts. 
8 Using a wrench on the tensioner center bolt, turn the tensioner 11.8b Drivebelt routing for the 2.0L SPI engine 

clockwise to release the drivebelt tension. Note how the drivebelt is 1 Belt tensioner 5 Airconditioning 

routed, then remove the belt from the pulleys (see illustrations). 2 Power steering pump compressor 
9 Fit the new drivebelt onto the crankshaft, alternator, power steer- 3 Alternator 6 — Crankshaft pulley 

‘ing pump, and air conditioning compressor pulleys, as applicable, then 4 Idler pulley 
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36034-1-11.08¢ 

11.8¢ Drivebelt routing for the 2.0L Zetec-E engine 

1 Alternator 5 Airconditioning 

2 Idler pulley compressor 

3 Power steering pump 6 — Crankshaft pulley 

4 Drivebelt 7 ~~ Water pump pulley 

8 Belt tensioner 

turn the tensioner counterclockwise and locate the drivebelt on the pul- 
ley. Make sure that the drivebelt is correctly seated in all of the pulley 
grooves, then release the tensioner (see illustration). 

10 Install the drivebelt lower cover and lower the car to the ground. 

TENSIONER REPLACEMENT 

11 The drivebelt tensioner is attached to the right-hand rear corner 
of the engine block (right as seen from the driver's seat). Remove the 
auxiliary drivebelt as described previously in this Section. 

12 Access to the three tensioner mounting nuts is not that easy - it 
will be a matter of personal preference whether to work from above or 
below. Unscrew the mounting nuts, and remove the tensioner from the 
engine. 

13 Spin the tensioner pulley, checking it for signs of roughness. The 
tensioner should be capable of providing significant tension when 
tested - rotate the pulley to load the spring, and check for free move- 
ment. Also inspect the tensioner pulley for signs of cracking or other 
deterioration. 

14 The tensioner is not a serviceable component - if it has failed, or 
is not keeping the belt at a satisfactory tension, a new unit must be 
installed, 

15 Installation is a reversal of removal. 

12 Battery check, 

CHECK AND MAINTENANCE 

» Refer to illustrations 12.1, 12.4, 12.8a, 12.8b, 12.8¢ 
and 12.8d 

Certain precautions must be followed when checking and ser- 
vicing the battery. Hydrogen gas, which is highly flammable, is 

maintenance and charging (every 6000 miles or 6 months) 

11.8d Drivebelt routing for the 2.3L and 2005 2.0L engines 

1 Idler pulley 4 — Crankshaft pulley 

2 Power steering pump 5 Water pump pulley 

pulley 6 Belt tensioner 

3. Air-conditioning 7 Alternator 

compressor 

NOTE: ENSURE CORRECT 
SEATING ON ALL PULLEYS. 

11.9 Be sure the belt 
is aligned with all the 
pulley grooves 

INCORRECT 

always present in the battery cells, so keep lighted tobacco and 
all other flames and sparks away from it. The electrolyte inside 
the battery is actually diluted sulfuric acid, which will cause 
injury if splashed on your skin or in your eyes. It will also ruin 
clothes and painted surfaces. When removing the battery 
ey always detach the negative cable first and hook it up 
ast! 
SS 

1 Battery maintenance is an important procedure that will help 
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12.1 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 
/ Battery post/cable cleaner - Here is another cleaning too! that 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! 

12.4 If you have a replacement 
battery that is not maintenance-free, 
remove the cell caps to check the 
water level in the battery - if the 
level is low, add distilled water only 

12.8a Battery terminal corrosion 
usually appears as light, fluffy 
powder 

ensure that you are not stranded because of a dead battery. Several 
tools are required for this procedure (see illustration). 

2 Before servicing the battery, always turn the engine and all acces- 
sories off and disconnect the cable from the negative terminal of the 
battery. 

3 A sealed (sometimes called maintenance free) battery is standard 
equipment. The cell caps cannot be removed, no electrolyte checks are 
required and water cannot be added to the cells. However, if an after- 
market battery has been installed and it is a type that requires regular 
maintenance, the following procedures can be used. 

4 Check the electrolyte level in each of the battery cells (see illus- 
tration). It must be above the plates. There’s usually a split-ring indica- 
tor in each cell to indicate the correct level. If the level is low, add 
distilled water only, then install the cell caps. 

2 CAUTION: 

Overfilling the cells may cause electrolyte to spill over during 
periods of heavy charging, causing corrosion and damage to 
nearby components. 

5 If the positive terminal and cable clamp on your vehicle's battery 
is equipped with a rubber protector, make sure that it's not torn or dam- 
aged. It should completely cover the terminal. 

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

7 Check the tightness of the battery cable clamps to ensure good 
electrical connections and inspect the entire length of each cable, look- 
ing 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 rein- 
stall them (see illustrations). Corrosion can be kept to a minimum by 
installing specially treated washers available at auto parts stores or by 
applying a layer of petroleum jelly or grease to the terminals and cable 
clamps after they are assembled. 

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

12.8b Removing the cable from a 
battery post with a wrench - sometimes 
special battery pliers are required for 
this procedure if corrosion has caused 
deterioration of the nut hex (always 
remove the ground cable first and hook 
it up last!) 
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12.8¢ Regardless of the type of tool used on the battery 
posts, a clean, shiny surface should be the result 

10 Corrosion on the carrier, battery case and surrounding areas can 
be removed with a solution of water and baking soda. Apply the mixture 
with a small brush. Let it work, then rinse it off with 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 Additional information on the battery, charging and jump starting 
can be found in Chapter 5 and the front of this manual. 

CHARGING 

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

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

13 Windshield wiper 

1 Road film can build up on the wiper blades and affect their effi- 
ciency, so they should be washed regularly with a mild detergent solu- 
tion. 

CHECK 

2 The windshield wiper and blade assembly should be inspected 
periodically for damage, loose components and cracked or worn blade 
elements. The action of the wiping mechanism can loosen bolts, nuts 
and fasteners, so they should be checked and tightened, as necessary, 
at the same time the wiper blades are checked. 
3 Ifthe wiper blade elements are cracked, worn or warped, or no 

longer clean adequately, they should be replaced with new ones. 

blade check and replacement (every 12,000 miles or 12 months) 

12.8d 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) 

15 If the battery has removable cell caps, measure the specific grav- 
ity with a hydrometer every hour during the last few hours of the charg- 
ing cycle. Hydrometers are available inexpensively from auto parts 

stores - follow the instructions that come with the hydrometer. Consider 
the battery charged when there's no change in the specific gravity read- 
ing for two hours and the electrolyte in the cells is gassing (bubbling) 
freely. The specific gravity reading from each cell should be very close 
to the others. If not, the battery probably has a bad cell(s). 

16 Some batteries with sealed tops have built-in hydrometers on the 
top that indicate the state of charge by the color displayed in the 
hydrometer window. Normally, a bright-colored hydrometer indicates a 
full charge and a dark hydrometer indicates the battery still needs 
charging. Check the battery manufacturer's instructions to be sure you 
know what the colors mean. 

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

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

13.5a To release the blade holder, push the release pin. . . 
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REPLACEMENT 

> Refer to illustrations 13.5a and 13.5b 

4 Park the 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 Push the release pin to release the blade, unhook the wiper arm 
from the blade (see illustrations) and take the blade off. Slide the new 
blade onto the wiper arm until the blade locks. Make sure the spring 
lock secures the blade to the pin. 

13.5b ... and pull the wiper blade in the direction of the 
arrow to separate it from the arm 

14 Air filter replacement (every 12,000 miles or 12 months) 

1 The air filter cannot be cleaned. If it's dirty, replace it. 

->Note: On models through 2002, the air cleaner is in the 
engine compartment. On 2003 and later 2.3L engines and all 
2005 models, the air cleaner is located in the left fenderwell. 

REMOVAL 

2.0L models (through 2004) 

» Refer to illustrations 14.2 and 14.3 

2 Remove the screws securing the air filter box lid (see illustra- 
tion). 

3 Raise the filter housing cover and pull out the filter element (see 
illustration). 

4 Installation is the reverse of the removal steps. 

2.3L and 2005 2.0L models 

5 Refer to Chapter 11 and remove the left fenderwell liner. 
6 Disconnect the electrical connector at the MAF sensor. 
7 Remove the bolts and loosen the clamp to disconnect the air 

inlet pipe. 
8 Remove the bolts and lower the air cleaner box, open the box 

and replace the filter. 
9 Installation is the reverse of the removal steps. 

INSPECTION AND INSTALLATION 

10 Inspect the rubber seal on the air cleaner element. Replace the 
element if the seal is worn or damaged. Also replace the filter if 
replacement is indicated on the maintenance schedule or if it is so dirty 
that you can’t clearly see the light from a flashlight held against the 
opposite side. 

11 Clean the inner sealing surface between the air cleaner housing 

and cover. 
{2 Before installing the new air filter, check it for deformed seals 

and holes in the paper. If the filter is marked TOP, be sure the marked 

side faces up. 
13 The remainder of installation is the reverse of the removal steps. 

14.2 Remove the cover screws (arrows) on the air filter housing 

14.3 Lift the cover and remove the filter element, taking 
note of which way it was installed 
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1 Most of the covered models have the PCV valve mounted in the 
crankcase ventilation oil separator, which is mounted low on the engine 
(follow the PCV hose from the air cleaner housing). On 2.0L SPI 
engines, the PCV valve is located in the valve cover. 

2 Allow the engine to completely cool before removing the PCV 
valve. On SPI engines, disconnect the PCV hose from the valve, then 
twist the PCV valve out of the valve cover grommet. 

3 Onall 2.3L and 2005 2.0L models, raise the front of the vehicle 
and support it securely on jackstands. Remove the under-engine splash 

shield. 
4 Refer to Chapter 2C and remove the intake manifold for access to 

the PCV valve. 
5 Disconnect the hose from the valve at the oil separator. Push in 

the two tabs and twist the PCV valve out. 
6 Onall models, test the valve by shaking it. If it doesn’t rattle, 

replace it. 

PCV FILTER REPLACEMENT 

> Refer to illustration 15.8 

7 Remove the air cleaner cover (refer to Section 14). 
8 Pull the PCV filter out of its pocket in the air cleaner housing 

15 PCV valve and filter replacement (every 12,000 miles or 12 months) 

15.8 The PCV system air filter (arrow) is located in the air 

cleaner housing - remove the air filter for access 

(see illustration). Inspect the filter and replace it if it's clogged or dam- 

aged. 

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

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

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

2 Remove the gas filler cap and inspect if for damage and corro- 
sion. The gasket should have an unbroken sealing imprint. If the gasket 
is damaged 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 fuel injection system and 
between the fuel lines and the in-line fuel filter are tight. 

You must relieve fuel system pressure before servicing fuel 
injection system components. The fuel system pressure relief 
procedure is outlined 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 a hoist is unavailable, raise the vehicle and support it on jack- 
stands. 

5 With the vehicle raised and safely supported, inspect the gas 
tank and filler neck for punctures, cracks and other damage. The con- 
nection between the filler 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 that the tank is securely attached to the vehicle. 

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. 

TS ER DO SS 

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

» Refer to illustration 17.4 

1 Many major engine failures can be attributed to a faulty cooling 
system. If the vehicle is equipped with an automatic transaxle, the 

cooling system also plays an important role in prolonging transaxle life 
because it cools the transmission fluid. 

2 The engine should be cold for the cooling system check, so per- 
form 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 cap on the coolant tank and clean it thoroughly, 
inside and out, with clean water. Also clean the filler neck on the radia- 
tor. The presence of rust or corrosion in the filler neck means the 
coolant should be changed (see Section 27). The coolant inside the 
radiator tank should be relatively clean and transparent. If it's rust col- 
ored, drain the system and refill it with new coolant. 

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

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

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

7 Ifthe coolant level has been dropping consistently and no leaks 
are detectable, have the expansion tank cap and cooling system pres- 
sure checked at a Service station. 

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

Check for a chafed area that 
could fail prematurely. 

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

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

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

17.4 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 

18 Exhaust system check (every 12,000 miles or 12 months) 

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 is not avail- 
able, raise the vehicle and support it securely on jackstands. 

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

3 Atthe same time, inspect the underside of the body for holes, 
corrosion, open seams, etc. which may allow exhaust gases to enter 
the passenger compartment. Seal all body openings with silicone 

sealant or body putty. 

4 Rattles and other noises can often be traced to the exhaust sys- 
tem, especially the mounts and hangers. Try to move the pipes, muffler 
and catalytic converter. If the components can come in contact with the 
body or suspension parts, secure the exhaust system with new mounts. 

5 Check the running condition of the engine by inspecting inside 
the end of the tailpipe. The exhaust deposits here are an indication of 
engine state-of-tune. If the pipe is black and sooty or coated with white 
deposits, the engine is in need of a tune-up, including a thorough fuel 
system inspection and adjustment. Also, the catalytic converter may be 
malfunctioning (see Chapter 4). 
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19 Tire rotation (every 12,000 miles or 12 months) 

» Refer to illustration 19.2 

1 The tires should be rotated at the specified intervals and when- 
ever uneven wear is noticed. Since the vehicle will be raised and the 
tires removed anyway, check the brakes also (See Section 21). 

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

3 Refer to the information in Jacking and towing at the front of this 
manual for the proper procedure to follow when raising the vehicle and 
changing a tire. If the brakes are to be checked, do not apply the park- 
ing brake, as stated. 

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

5 After the rotation procedure is finished, check and adjust the tire 
pressures as necessary and be sure to check the lug nut tightness. 

19.2 The recommended rotation pattern for radial tires 

20 Suspension and steering check (every 12,000 miles or 12 months) 

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

STRUT CHECK 

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

2 Push down at one corner of the vehicle, then release it while not- 
ing the movement of the body. It should stop moving and come to rest 
in a level position within one or two bounces. 

3 If the vehicle continues to move up and down or if it fails to 
return to its original position, a worn or weak strut is probably the rea- 
son. 

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

5 Raise the vehicle and support it securely on jackstands. 
6 Check the shock struts for evidence of fluid leakage. A light film 

Of fluid on the shaft is no cause for concern. Make sure that any fluid 
noted is from the shocks and not from some other source. If leakage is 
noted, replace both struts at that end of the vehicle (front or rear). 

7 Check the struts to be sure that they are securely mounted and 
undamaged. Check the upper mounts for damage and wear. If damage 
or wear is noted, replace both struts on that end of the vehicle. 

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

“ea ile FRONT SUSPENSION AND STEERING CHECK 

» Refer to illustrations 20.10a, 20.10b and 20.11 

le) 
MOVEMENT 

9 Visually inspect the steering system components for damage and 
distortion. Look for leaks and damaged seals, boots and fittings. 

10 Wipe off the lower end of the steering knuckle and control arm 
assembly. Have an assistant grasp the lower edge of the tire and move 

20.10a To check the balljoints, try to move the lower edge of 
each front wheel in and out while watching or feeling for 
movement at the top of the tire. . . 
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20.10b .. . and at the balljoint-to-steering knuckle joint (arrow) 

the wheel in and out while you look for movement at the balljoint-to- 
steering knuckle joint (see illustrations). If there is any movement, the 
balljoints must be replaced (see Chapter 10). 

11 Grasp each front tire at the front and rear edges, push in at the 
rear, pull out at the front and feel for play in the steering system com- 
ponents (see illustration). If any freeplay is noted, check the steering 
gear mounts and the tie-rod ends for looseness. If the steering gear 
mounts are loose, tighten them. If the tie-rod ends are loose, they will 
probably need to be replaced (see Chapter 10). 

FRONT WHEEL BEARING CHECK 

» Refer to illustration 20.12 

=>Note: The front wheel bearings are a “cartridge” design and 
are permanently lubricated and sealed at the factory. They 
require no scheduled maintenance or adjustment. They can, 
however, be checked for excessive play. If the following check 
indicates that either of the front bearings is faulty, replace both 
bearings. 

12 Grasp each front tire at the front and rear edges, then push in and 

20.11 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 they’re tight; if either tie-rod is 
worn or bent, replace it 

out on the wheel and feel for play (see illustration). There should be no 
noticeable movement. Turn the wheel and listen for noise from the bear- 
ings. If either of these conditions is noted, refer to Chapter 10 for the 
bearing replacement procedure. 

DRIVEAXLE CONSTANT VELOCITY (CV) JOINT 
BOOT CHECK 

13 If the driveaxle rubber boots are damaged or deteriorated, serious 
and costly damage can occur to the CV joints. 

14 It is very important that the boots be kept clean, so wipe them off 
before inspection. Check the four boots (two on each driveaxle) for 
cracks, tears, holes, deteriorated rubber and loose or missing clamps. 
Also check for grease flung around the CV joint boot area, which also 
indicates a hole in the boot. Pushing on the boot surface can reveal 
cracks not ordinarily visible (see illustration 20.12). 

15 If damage or deterioration is evident check the CV joints for dam- 
age (see Chapter 8) and replace the boot(s) with new ones. 

NO MOVEMENT 

COIL SPRING 

20.12 To check the wheel 
bearings, try to move the 
tire in and out - if any play 
is noted, or if the 
bearings feel rough or 

SHOCK STRUT 

Cv BOOT 

sound noisy when the tire 
is rotated, the bearings 
need to be replaced 

CONTROL ARM 
ASSEMBLY 
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e>Note: In addition to the specified intervals, the brake system 
should be inspected each time the wheels are removed or a 
malfunction is indicated. Because of the obvious safety consid- 
erations, the following brake system checks are some of the 
most important maintenance procedures you can perform on 
your vehicle. 

SYMPTOMS OF BRAKE SYSTEM PROBLEMS 

1 If you hear a squealing or scraping noise when the brakes are 
applied, inspect the pads immediately or expensive damage to the 
rotors could result. 

2 Any of the following symptoms could indicate a brake system 
defect: the vehicle pulls to one side when the brake pedal is depressed, 
the brakes make squealing or dragging noises when applied, brake 
pedal travel is excessive, the pedal pulsates or brake fluid leaks are 
noted (usually on the inner side of the tire or wheel). If any of these 
conditions are noted inspect the brake system immediately. 

BRAKE LINES AND HOSES 

> Refer to illustration 21.7 

=>Note: Steel tubing is used throughout the brake system, with 
the exception of flexible, reinforced hoses at the front and rear 
wheels. Periodic inspection of these hoses and lines is very 
important. 

3 Park the vehicle on level ground and turn the engine off. 
4 Remove the wheel covers. Loosen, but do not remove, the lug 

nuts. 

_ 5 Raise the vehicle and support it securely on jackstands. 
6 Remove the wheels (see Jacking and towing at the front of this 

manual, or refer to your owner's manual, if necessary). 
7 Check all brake hoses and lines for cracks, chafing of the outer — 

cover, leaks, blisters and distortion (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 immedi- 
ately. Refer to Chapter 9 for detailed information on brake system repair 
procedures. 

21.7 Check the flexible hoses at the brake calipers 

21 Brake check (every 12,000 miles or 12 months) 

FRONT DISC BRAKES 

» Refer to illustration 21.11 

->Note: All models are equipped with front disc brakes and rear 

drum brakes. 

9 If it hasn’t already been done, raise the front of the vehicle and 

support it securely on jackstands. Apply the parking brake and remove 

the front wheels. 
10 The disc brake calipers, which contain the pads, are now visible. 

Each caliper has an outer and an inner pad - all pads should be 

checked. 
11 Note the pad thickness by looking through the inspection hole in 

the caliper (see illustration). If the lining material is less than listed in 
this Chapter's Specifications, or if it is tapered from end to end, the 
pads should be replaced (see Chapter 9). Keep in mind that the lining 
material is riveted or bonded to a metal plate or shoe - the metal por- 
tion 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 discol- 
ored). If damage or wear is noted, the disc can be removed and resur- 
faced by an automotive machine shop or replaced with a new one. Refer 
to Chapter 9 for more detailed inspection and repair procedures. 

REAR DRUM BRAKES 

> Refer to illustration 21.15 

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

14 Brake dust produced by lining wear and deposited on brake 
components is hazardous to your health. DO NOT blow it out 
with compressed air and DO NOT inhale it! DO NOT use gaso- 
line 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 clean with a damp rag, dispose of the 
eben rag(s) and solvent in a covered and labeled con- 
ainer. 

21.11 The front disc brake pads can be checked easily through 
the inspection hole in each caliper - position a ruler or tape 
measure against the pads and measure the lining thickness 
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15 Note the thickness of the lining material on the rear brake shoes 
(see illustration) and look for signs of contamination by brake fluid and 
grease. If the lining material is within 1/32-inch of the recessed rivets 
or metal shoes, replace the brake shoes with new ones. The shoes 

should also be replaced if they are cracked, glazed (shiny lining sur- 
faces) 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- 
tion. Deteriorated or distorted springs, if not replaced, could allow the 
linings to drag and wear prematurely. 

17 Check the wheel cylinders for leakage by carefully peeling back 
the rubber boots. If brake fluid is noted behind the boots, the wheel 
cylinders must be replaced (see Chapter 9). 

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

19 Refer to Chapter 9 and install the brake drums. 
20 Install the wheels, remove the jackstands, lower the vehicle and 

tighten the lug nuts. 

PARKING BRAKE CHECK 

21 The parking brake cable and linkage should be periodically 
checked for damage and for wear caused by rubbing on the vehicle. 

21.15 If the lining is bonded to the brake shoe, measure the 
lining thickness from the outer surface to the metal shoe, as 
shown here; if the lining is riveted to the shoe, measure from 
the lining outer surface to the rivet head 

22 The easiest, and perhaps most obvious, method of checking the 
parking brake is to park the vehicle on a steep hill with the parking 
brake set and the transaxle in Neutral. If the parking brake cannot pre- 
vent the vehicle from rolling, refer to Chapter 9 and adjust it. 

22 Clutch hydraulic linkage inspection (every 12,000 miles or 12 months) 

1 Check the line running from the brake and clutch fluid reservoir 
to the master cylinder for leaks. Replace the line and bleed the 
hydraulic system if there’s any sign of fluid leakage (see Chapter 8). 

2 Pull back the rubber boot from the slave cylinder on the side of 

LUBRICANT LEVEL CHECK 

Note: The transaxle lubricant should not deteriorate under 
normal driving conditions. However, it is recommended that 
you check the level occasionally. 

1 Park the vehicle on a level surface. Turn the engine off, apply the 
parking brake and block the wheels. Open the hood and locate the fill 

plug on the front side of the transaxle. 
2 To protect the transaxle from contamination, wipe off any dirt or 

grease in the area around the fill plug before removing the plug. 
3 Remove the fill plug. The lubricant level should be within 5 

to 10 mm of the fill plug hole. 

23 Manual transaxle lubricant level check and change (every 12,000 miles or 12 months) 

the clutch hydraulic line and check for fluid leaks. Slight moisture 
inside the boot is acceptable, but if fluid runs out, refer to Chapter 8 
and overhaul or replace the slave cylinder. 

4 Add the proper type of transaxle lubricant, if necessary, and rein- 
Stall the plug. 

LUBRICANT CHANGE 

5 Changing the manual transaxle lubricant shouldn't be necessary 
under normal circumstances. To change the lubricant, remove the fill 
plug as described above. On models with an MTX 75 transaxle, remove 
the transaxle drain plug and drain the fluid into a suitable container. 
After the fluid has drained completely, install the drain plug and tighten 
it securely. Models with an iB5 don’t have a drain plug; you'll have to 
remove one of the driveaxles to drain the fluid. Fill the transaxle to the 
correct level with the specified lubricant. 
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24 Cabin air filter replacement (every 15,000 miles) 

» Refer to illustrations 24.3, 24.4 and 24.5 

e>Note 1: The cabin air filter on left-hand drive cars is located 
in the passenger’s side of the cowl chamber. The following pho- 
tos show filter replacement on a right-hand drive model. 

=>Note 2: 2005 models do not have a cabin air filter. 

1 Pull the windshield wiper arms away from the windshield until 
they lock in their vertical position. 

2 Open the hood. 
3 Using asmall screwdriver if necessary, release the three retaining 

catches at the front of the cowl grille panel (see illustration). 
4 Lift out the cowl grille panel (see illustration). 
5 Release the clip at either side, and lift up the cabin filter. Pull the 

filter element from the housing, and discard it (see illustration). 
6 Install the new filter using a reversal of the removal procedure, 

noting the following points: 

a) Make sure that the filter is installed with the TOP/OPEN arrow 
marking facing upwards. 

b) Clean the rubber seals on the filter access cover before replacing 

it 

c) Ensure that the filter access cover is properly seated, otherwise 
the cover seals will leak, allowing water into the car interior. 

24.4 ...and remove the panel to get at the filter 

24.3 Release the clips at the front of the cowl 

grille panel... 

24.5 Lift out the cabin air filter, noting the direction it 
was installed 

25 Spark plug replacement (see the maintenance schedule for service intervals) 

> Refer to illustrations 25.1a, 25.1b, 25.2, 25.5a, 25.5b, 25.6, 
25.9 and 25.10 

Note 1: Every time a spark plug wire is detached from a spark 
plug or the coil, silicone dielectric compound (a special grease 
available at auto parts stores) must be applied to the inside of 
each spark plug wire boot and terminal before reconnection. 
Use a small standard screwdriver to coat the entire inside sur- 
face of each boot with a thin layer of the compound. 

->Note 2: If you are reinstalling the old spark plugs, make sure 
that each one is placed in its original position. © 

1 The spark plugs are located in the center of the cylinder head on 
2.0L Zetec engines and on the front (radiator) side of the cylinder head 
on 2.0L SPI engines (see illustrations). 

e>Note: 2.3L and 2005 2.0L engines do not have spark plug 

wires. Small ignition coils are mounted directly over each spark 
plug. 

2 In most cases, the tools necessary for spark plug replacement 
include a spark plug socket which fits onto a ratchet (spark plug sock- 
ets are padded inside to prevent damage to the porcelain insulators on 
the new plugs), various extensions and a gap gauge to check and 
adjust the gaps on the new plugs (see illustration). A 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 The best approach when replacing the spark plugs is to purchase 
the new ones in advance, adjust them to the proper gap and replace the 
plugs one at a time. When buying the new spark plugs, be sure to 
obtain the correct plug type for your particular engine. This information 
can be found on the Vehicle Emission Control Information label located 
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25.2 Tools required for changing spark plugs 

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

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

3 Ratchet - Standard hand too! to fit the spark plug socket 
4 Extension - Depending on model and accessories, you may need 

special extensions and universal joints to reach one or more of the 

plugs 

5 Spark plug gap gauge - This gauge for checking the gap comes 

ina variety of styles. Make sure the gap for your engine is included 

under the hood and in this Chapter's Specifications. If differences exist 
between the plug specified on the emissions label and in the Specifica- 
tions, assume that the emissions label is correct. 

4 Allow the engine to cool completely before attempting to remove 
any of the plugs. While you are waiting for the engine to cool, check the 
new plugs for defects and adjust the gaps. 

5 The gap is checked by inserting the proper thickness gauge 
between the electrodes at the tip of the plug (see illustration). The gap 
between the electrodes should be the same as the one specified on the 
Vehicle Emissions Control Information label or the Specifications at the 
end of this Chapter. The wire should just slide between the electrodes 
with a slight amount of drag. If the gap is incorrect, use the adjuster on 
the gauge body to bend the curved side electrode slightly until the 
proper gap is obtained (see illustration). If the side electrode is not 
exactly over the center 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). 

25.1b Spark plug wire layout (2.0L SPI engine) 

25.5a 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 

25.5b 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 
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6 With the engine cool, remove the spark plug wire from one spark 
plug. Pull only on the boot at the end of the wire - do not pull on the 
wire. A plug wire removal too! should be used if available (see illustra- 
tion). On 2.3L and 2005 2.0L engines, disconnect the electrical connec- 
tor from the spark plug’s individual coil, then remove the mounting bolt 
and the coil for access to the spark plug. 

7 If compressed air is available, use it to blow any dirt or foreign 
material away from the spark plug hole. The idea here is to 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 
engine by turning it in a counterclockwise direction. 

9 Compare the spark plug with this illustration to get an indication 
of the general running condition of the engine. 

10 Coat the threads of the new plug with a thin layer of anti-seize 

———9- TWIST AND PULL 

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

A normally worn 

spark plug should 

have light tan or 

gray deposits on the 

firing tip. 

This spark plug has 

been left in the 
engine too long, as 

evidenced by the 

extreme gap- Plugs 

. with such an extreme 

gap can cause mis- 

firing and stumbling 
accompanied by a 

noticeable lack of 

power. 

A physically dam- 
_ aged spark plug may 

be evidence of 
- severe detonation in 

that cylinder. Watch 
that cylinder care- 

_ fully between ser- 
vices, as a contin- 

ued detonation will 
not only damage the 
plug, but could also 
damage the engine. 

25.9 Inspect the spark plug to determine engine running conditions 

A carbon fouled 

plug, identified by 

soft, sooty, black 
deposits, may indi- 

cate an improperly 

>» tuned vehicle. Check 

the air cleaner, igni- 

tion components and 

engine control sys- 

tem. 

An oil fouled spark 

plug indicates an 

engine with worn 

piston rings and/or 
bad valve seals 

allowing excessive 

oil to enter the 

- chamber. 

A bridged or almost 
bridged spark plug, 

identified by a build- 
up between the elec- 



TUNE-UP AND ROUTINE MAINTENANCE 1-29 

compound, being careful not to get it on the electrodes, then thread it 
into the hole until you can no longer turn it with your fingers, then 
tighten it with a torque wrench (if available) or the ratchet. It is a good 
idea to slip a short length of rubber hose over the end of the plug to 
use as a tool to thread it into place (see illustration). The hose will grip 
the plug well enough to turn it, but will start to slip if the plug begins to 
cross-thread in the hole. This will prevent damaged threads and the 
accompanying repair costs. 

11 Before pushing the spark plug wire onto the end of the plug, 
inspect it following the procedures outlined in Section 26. 

12 Attach the plug wire to the new spark plug, again using a twisting 
motion on the boot until it is seated on the spark plug. On models with 
coil-on-plug ignition, put a small dab of dielectric grease inside the 
boot end of the coil before installation 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. 

25.10 A length of snug-fitting rubber hose will save time and 
prevent damaged threads when installing the spark plugs 

26 Spark plug wire check and replacement (every 30,000 miles or 30 months) 

> Refer to illustration 26.8 

->Note: Every time a spark plug wire is detached from a spark 
plug or the coil, silicone dielectric compound (a special grease 
available at auto parts stores) should be applied to the inside of 
each boot before reconnection. Use a small standard screw- 
driver to coat the entire inside surface of each boot with a thin 
layer of the compound. 

1 The spark plug wires should be checked and, if necessary, 
replaced at the same time the new spark plugs are installed. 

Don’t touch the spark plug or coil wires with the engine run- 
ning. The moisture on your skin can conduct high ignition volt- 
age even through good wires, causing serious electrical 
shocks. 

2 The easiest way to identify bad wires is to make a visual check 
while the engine is running. In a dark, well-ventilated garage, start the 
engine and look at each plug wire. Be careful not to come into contact 
with any moving engine parts. If there is a break in the wire, you will 
see arcing or a small spark at the damaged area. If arcing is noticed, 

make a note to obtain new wires. 
3 The spark plug wires should be inspected one at a time, begin- 

ning with the spark plug for the number one cylinder (the one nearest 
the right end of the engine), to prevent confusion. Clearly label each 
original plug wire with a piece of tape marked with the correct number. 
The plug wires must be reinstalled in the correct order to ensure proper 

engine operation. 
4 Disconnect the plug wire from the first spark plug. A removal 

tool can be used (see illustration 25.6), or you can grab the wire boot, 
twist it slightly and pull the wire free. Do not pull on the wire itself, 

only on the rubber boot. 
5 Push the wire and boot back onto the end of the spark plug. It 

should fit snugly. If it doesn’t, detach the wire and boot once more and 
use a pair of pliers to carefully crimp the metal connector inside the 

wire boot until it does. 
6 Using a clean rag that's damp with solvent, wipe the entire length 

26.8 Twist the boot side-to-side to release it from the 
coilpack and check for any corrosion 

of the wire to remove built-up dirt and grease. 
7 Once the wire is clean, check for burns, cracks and other dam- 

age. Do not bend the wire sharply or you might break the conductor. 
8 Squeeze the locking tabs on the plug wire retainer to free the 

wire from the coil pack (see illustration). 

ck CAUTION: 

Don’t pull on the wire. Inspect the wire, then reinstall it. Be 
sure the wires are connected to the proper terminals. 

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

10 If new spark plug wires are required, purchase a set for your 
specific engine model. Pre-cut wire sets with the boots already 
installed are available. Remove and replace the wires one at a time to 
avoid mixups in the firing order. 
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2 WARNING: 

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

SSS SA ERTS EES DR CIEE SS TT 

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

DRAINING 

> Refer to illustration 27.4 

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 and 
recovery tank cap to vent the cooling system. 

4 Move a large container under the radiator drain to catch the 
coolant and open the drain fitting (see illustration). 

5 After the coolant stops flowing out of the radiator, move the con- 
tainer under the engine block drain plug (see illustration). 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 17 if necessary). 

7 Replace any damaged clamps or hoses. 

FLUSHING 

» Refer to illustration 27.10 

8 Once the system is completely drained, remove the thermostat 

27.4 The radiator drain fitting is located at the lower left 
corner of the radiator and is accessible from beneath the 
vehicle - unscrew it to drain the coolant 

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

from the engine (see Chapter 3). Then reinstall the thermostat housing 
without the thermostat. This will allow the system to be thoroughly 
flushed, 

9 Tighten the radiator drain plug. Turn your heating system con- 
trols to Hot, so the heater core will be flushed at the same time as the 
rest of the cooling system. 

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

11 If the radiator is severely corroded, damaged or leaking, it should 
be removed (see Chapter 3) and taken to a radiator repair shop. 

12 Remove the overflow hose from the coolant expansion tank. 
Drain the tank and flush it with clean water, then reconnect the hose. 

REFILLING 

13 Close and tighten the radiator drain. Reinstall the thermostat (see 
Chapter 3). 

14 Loosen the clamp and detach the heater hose from the engine. 
Fill the cooling system with new coolant (a 50/50 mixture of water and 
antifreeze) through the hose until it begins to flow from the fitting on 
the engine. Use a funnel inserted in the hose to prevent spills. 

15 Connect the heater hose to the fitting on the engine, then fill the 
expansion tank with the coolant mixture up to the MAX mark. 

16 Install the expansion tank cap, then run the engine at a fast idle 
until it reaches normal operating temperature (run it until the fans acti- 
vate twice). 

17 Turn the engine off and allow it to cool, then check the coolant 
level. Add coolant as necessary to bring the level up to the MAX mark. 
Check the system for leaks. 

Garden hose Upper hose 
expels water 

Radiator 

27.10 With the thermostat removed, disconnect the upper 
radiator hose and flush the radiator and engine block with a 
garden hose 
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» Refer to illustrations 28.5 and 28.9 

1 Before beginning work, purchase the specified transmission fluid 
(see Recommended lubricants and fluids at the end of this Chapter) and 
a new filter. The filter will come with a new pan gasket and seal. 

2 The fluid should be drained immediately after the vehicle has 
been driven. More sediment and contaminants will be removed with the 
fluid if it's hot. 

Fluid temperature can exceed 350-degrees F in a hot transaxle, 
so wear gloves when draining the fluid. 

3 After the vehicle has been driven to warm up the fluid, raise it 
and support it on jackstands. 

4 Position a drain pan capable of holding six quarts under the 
transaxle. Be careful not to touch any of the hot exhaust components. 

5 There is no transaxle fluid drain plug. Remove all of the pan bolts 
except for the three at the driver's side (See illustration). Unscrew the 
three remaining bolts two turns, but leave them in place to support the - 
pan. 

6 Using a plastic scraper tool to separate the silicone sealant, sep- 
arate the pan from the transaxle case and allow the fluid to drain out. 
Try not to splash fluid as the gasket seal is broken and the pan is 
detached. 

7 Once the fluid has drained, remove the three bolts and detach the 
pan. 

8 Scrape all traces of the old gasket from the pan and the transaxle 

28 Automatic transaxle fluid and filter change (every 30,000 miles or 30 months) 

case, then clean the pan with solvent and dry it with compressed air. 
DO NOT use a rag to wipe out the pan (lint from the pan could contami- 
nate the transaxle). 

9 Disconnect the transmission fluid temperature sensor electrical 
connector (see illustration). 

10 Remove the filter bolts and detach the filter. Discard the filter and 
the seal. 

11 Attach the new seal to the new filter, then bolt the filter to the 
transaxle, 

12 Apply a small bead of RTV sealant around the flange of the pan, 
then hold the pan against the transaxle case and install the bolts. 

13 Tighten the pan bolts to the torque listed in this Chapter’s Speci- 
fications in a criss-cross pattern. Work up to the final torque in three 
steps. 

4 CAUTION: 

Don’t overtighten the bolts or the pan flange could be distorted 
and leaks could result. 

14 Lower the vehicle, and allow the RTV sealant time to cure (see 
the instructions on the tube of sealant). With the engine off, fill the 
transaxle with fluid (see Section 7 if necessary). Use a funnel to prevent 
Spills. It is best to add a little fluid at a time, continually checking the 
level with the dipstick. Allow the fluid time to drain into the pan. 

15 Start the engine and shift the selector into all positions from Park 
through Low, then shift into Park and apply the parking brake. 

16 With the engine idling, check the fluid level. Lower the vehicle, 
drive it for several miles, then recheck the fluid level and look for leaks 
at the transaxle pan. 

28.5 Remove all the pan bolts except the three at the 
driver’s side front corner - after removing the other bolts, 

loosen the three bolts two turns each 

28.9 Disconnect the transaxle fluid temperature electrical 
connector (arrow) 
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29 Fuel filter replacement (every 60,000 miles or 48 months) 

Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or 
allow open flames or bare light bulbs near the work area, and 
don’t work in a garage where a gas-type appliance (such as a 
water heater or clothes dryer) is present. Since gasoline is a 
carcinogenic, wear latex gloves when there’s a possibility of 
being exposed to fuel, and, if you spill any fuel on your skin, 
rinse it off immediately with soap and water. Mop up any spills 
immediately and do not store fuel-soaked rags where they 
could ignite. When you perform any kind of work on the fuel 
system, wear safety glasses and a Class B type fire extin- 
guisher on hand. 

1 The fuel filter is mounted under the vehicle in front of the fuel 
tank. 

2 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 
before proceeding. 

Relieve the fuel pressure (see Chapter 4). There are two different 
types of quick-release fittings used on the fuel filter: a “squeeze” type 
and a “push clip” type. To disengage the “squeeze” type press the lock- 
ing tangs together. To disengage the “push clip “ type pull the locking 

tang out and push the clip through the coupling. 
Grasp the fuel hoses, one at a time, and pull them straight off the fil- 

ter. Be prepared for fuel spillage. 
5 Usea screwdriver to loosen the clamp, while noting the direction 

the fuel filter is installed. 
6 Remove the filter from the bracket and install the new filter in the 

same direction. 
7 Carefully push each hose onto the filter until it's seated against 

the collar on the fitting and locks. Make sure the hose fittings are 
locked into place by pulling on the fittings away from the filter — if they 
come off, a fire could result. 

8 Start the engine and check for fuel leaks. 
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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 

LOOK FOR 
ONE OF 

THESE LABELS 

Recommended lubricants, fluids and capacities 

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

Engine oil type 

Viscosity 

Capacity (with filter change) 

2.0L SPI engine 

2.0L Zetec-E, SVT and 2.3L engines 

Brake fluid type 

Power steering fluid type 

Automatic transaxle fluid 

Type 

Approximate capacity* 

Drain and refill 

Dry fill (complete transaxle) 

Manual transaxle lubricant 

Type 

IB5 transaxle (2.0L SPI engine) 

MTX 75 manual transaxle 

(2.0L Zetec-E engine) 

MT 285 (six-speed) 

Capacity (approximate) 

Models except MT 285 

MT 285 

Coolant 

Type 

Capacity (approximate) 

API “certified for gasoline engines” 

SW-30 

4.0 ats 

45 ats 

DOT 3 or DOT 4 heavy-duty brake fluid 

MERCON automatic transmission fluid 

MERCON V automatic transmission fluid 

3.1 gts 

6.7 qts 

Synthetic manual transaxle fluid 

MERCON V automatic transmission fluid 

Synthetic manual transaxle fluid 

2.1 qts 

1.8 gts 

50/50 mixture of ethylene glycol-based antifreeze and water 

6.1 quarts 
pm 

Drive belt deflection 

All engines Automatic tensioner 

UES 
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Brakes 

Disc brake pad lining thickness (minimum) 

Rear drum brake shoe lining thickness (minimum) 

1/16 inch 

1/32 inch 

ignition system 

Spark plug type*** 

2.0L SPI engine 

2000 

2001 and 2002 

2003 

2.0L Zetec-E engine 

2.3L engine 

Spark plug gap 

2.0L SPI engine 

2.0L Zetec-E, 2.3L and 2005 2.0L engines 

Firing order 

ig3h 

Motorcraft AGSF-34PP 

Motorcraft AGSF-34EE 

Motorcraft AGSF-34EEM 

Motorcraft AZFS-32FE 

Motorcraft AGSF-22YPC 

0.054 in 

0.051 in 

1-3-4-2 

Cylinder/coil terminal locations - 2.0L Zetec Cylinder/ccilferminal locations - 2.0L SPI 

Torque specifications 

Wheel lug nuts 

2000 

2001 and later 

Spark plugs 

Oil pan drain plug 

Manual transaxle drain plug 

IB5 

MTX 75 and MTX 285 

Manual transaxle speed sensor bolt 

Automatic transaxle drain plug 

Automatic transaxle pan bolts 

Models through 2004 

2005 
* 

(see text). 

Ft-Ibs (unless otherwise indicated) 

63 

94 

108 in-lbs 

21 

26 

33 

70 to 89 in-Ibs 

NA 

62 in-lbs 

95 in-lbs 

Measure the amount drained and add approximately the same amount. Use dipstick to determine the exact amount 

“A used belt is one that’s been run for ten minutes or more. 

*“** If the Vehicle Emission Control Information decal under the hood lists a different specification, use the decal specification. 
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Reference to other Chapters 

Compression test - See Chapter 2B 

General information 

Repair operations possible with the engine in the vehicle 

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

Valve lifter clearance - checking 

Timing belt - removal, inspection and installation 

Valve cover - removal and installation 

Camshaft oil seal - replacement 

Camshaft(s), lifters and rocker arms - removal, inspection and installation 

Valve springs, retainer and seals - replacement 

Intake manifold - removal and installation 

Exhaust manifold - removal and installation 

Cylinder head - removal and installation 

Oil pan - removal and installation 

Oil pump - removal and installation 

Flywheel/driveplate - removal and installation 

Crankshaft front oil seal - replacement 

Crankshaft rear oil seal - replacement 

Engine mounts - check and replacement 

20159 
ENGINE 
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1 General information 

This Part of Chapter 2 is devoted to in-vehicle repair procedures for 
the 2.0L SPI SOHC engine. All information concerning engine removal 
and installation and engine block and cylinder head overhaul can be 
found in Chapter 2C. 

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. Chapter 2C contains the Specifi- 
cations necessary for cylinder head and engine block rebuilding. 

2 Repair operations possible with the engine in the vehicle 

Many major repair operations can be accomplished without remov- 
ing the engine from the vehicle. 

Clean the engine compartment and the exterior of the engine with 
some type of degreaser before any work is done. It will make the job 
easier and help keep dirt out of the internal areas of the engine. 

Depending on the components involved, it may be helpful to 
remove the hood to improve access to the engine as repairs are per- 
formed (see 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. 

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

head gasket are all accessible with the engine in place. 
Exterior engine components, such as the intake and exhaust mani- 

folds, the oil pan, the water pump, the starter motor, the alternator, and 
the fuel system components can be removed for repair with the engine 

in place. 
Since the cylinder head can be removed without pulling the engine, 

valve component servicing can also be accomplished with the engine 
in the vehicle. Replacement of the timing belt is also possible with the 
engine in the vehicle. 

In extreme cases caused by a lack of necessary equipment, repair 

or replacement of piston rings, pistons, connecting rods and rod bear- 

ings is possible with the engine in the vehicle. However, this practice is 

not recommended 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 

» Refer to illustration 3.5 

1 Top Dead Center (TDC) is the highest point in the cylinder that 
each piston reaches as it travels up-and-down when the crankshaft 
turns. Each piston reaches TDC on the compression stroke and again 
on the exhaust stroke, but TDC generally refers to piston position on 
the compression stroke. 

2 Positioning the piston(s) at TDC is an essential part of many 
procedures such as rocker arm removal, camshaft and timing belt 
removal. 

3 Before beginning this procedure, be sure to place the transaxle 
in Neutral and apply the parking brake or block the rear wheels. Also, 
disable the ignition system by disconnecting all four spark plug wires 
from the plugs and grounding them on the engine using jumper wires 
with alligator clips. Remove the spark plugs (see Chapter 1). 

VR 
SENSOR 

CRANKSHAFT 
WHEEL 

3.5 Align the ninth tooth from the missing tooth with the 
VR sensor 

4 In order to bring any piston to TDC, the crankshaft must be 

turned using one of the methods outlined below. When looking at the 
drivebelt end 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. 

b) A remote starter switch, which may save some time, can also be 
used. Follow the instructions included with the switch. Once the 
piston is close to TDC, use a socket and ratchet as described in 
the previous paragraph. 

c) If an assistant is available to turn the ignition switch to the Start 
position in short bursts, you can get the piston close to TDC 

without a remote starter switch. Make sure your assistant is out 
of the vehicle, away from the ignition switch, then use a socket 
and ratchet as described above to complete the procedure. 

e>Note: The 2.0L SPI engine is not equipped with a distributor. 
Piston position must be determined by feeling for compression 
at the number one spark plug hole, then aligning the crankshaft 
wheel and VR sensor as described in the next Step. 

5 The crankshaft pulley has 35 teeth, evenly spaced every 10- 
degrees around the pulley, and a gap where a 36th tooth would be. The 
gap is located at 90-degrees before top dead center (BTDC). Turn the 
crankshaft (see Step 4) until you feel compression at the number one 
spark plug hole, then turn it slowly until the ninth tooth from the miss- 
ing tooth on the crankshaft wheel is aligned with the variable reluc- 
tance (VR) sensor (see illustration). 

->Note: If the valve cover is removed, you can verify the num- 
ber one piston is at TDC by checking the number one cylinder 
rocker arms - they should feel slightly loose and not be putting 
any pressure on the valves (the valve springs should not be 
compressed). 
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6 After the number one piston has been positioned at TDC on the 
compression stroke, TDC for any of the remaining pistons can be 
located by turning the crankshaft and following the firing order. Make a 
mark 180-degrees (18 teeth on the crankshaft pulley) from the TDC 
position. Rotate the crankshaft 180-degrees to set the next cylinder in 

the firing order (1-3-4-2) at TDC. For example, rotating the crank- 
shaft 180-degrees clockwise from the number one TDC position 
will set the number three piston at TDC. Rotating the crankshaft 
another 180-degrees clockwise (back to where it was for number one) 
will set the number four piston at TDC, etc. 

4 Valve lifter clearance - checking 

> Refer to illustration 4.4 

4k CAUTION: 

Be sure to perform this procedure after a valve job or whenever 
the camshaft, rocker arms or rocker arm supports (fulcrums) 
are replaced. Insufficient clearance can cause the valves to 
remain open all the time, resulting in rough running and expen- 
sive engine damage. Also, excessive clearance (usually caused 
by worn components) can result in noise in the valve cover area 
(clattering) and reduced engine performance. 

CHECK COLLAPSED 
TAPPET CLEARANCE 
USING A FEELER 

4.4 lf you have access to this special tool, use it to put 

pressure against each lifter (tappet) and collapse it 
completely, then measure the clearance between the valve 
tip and the rocker arm 

1 The valve stem-to-rocker arm clearance must be within specifi- 

cation with the valve lifter completely collapsed. 
2 To check the clearance, crank the engine with the ignition off 

until the number one cylinder is at Top Dead Center (TDC) on the com- 
pression stoke. With the spark plug removed and your finger over the 
hole, the compression can be felt. 

3 Mark the crankshaft pulley with chalk or white paint at TDC 
and 180 degrees opposite (see Section 3). 

4 The hydraulic lifter should be slowly bled down until it is com- 
pletely collapsed (see illustration). If the clearance is insufficient, check 
with an automotive machine shop to determine the best way to solve 
the problem (usually, resurfacing the valve stem(s) and/or replacing the 
valve(s) and/or valve seat(s) are the options available). If the clearance 
is excessive, check the following components for wear: 

a) Rocker arms 
b) Rocker arm supports (fulcrums) 
c) Hydraulic lifters 
d) Valve tips 
@) Camshaft lobes 

5 With the number one piston at TDC on the compression stroke, 
check the following valves: 

No. 1 intake, No. 1 exhaust 
No. 2 intake 

6 Rotate the crankshaft clockwise 180-degrees and check the fol- 
lowing valves: 

No. 3 intake, No. 3 exhaust 

7 Rotate the pulley clockwise 180-degrees (back to the original 
position) and check the following valves: 

No. 4 intake, No. 4 exhaust 
No. 2 exhaust 

5 Timing belt - removal, inspection and installation 

» Refer to illustrations 5.2, 5.4a, 5.4b, 5.5a through 5.5d, 5.6, 
5.9, 5.114 and 5.11b 

REMOVAL AND INSPECTION 

1 Disconnect the cable from the negative terminal of the battery. 
Raise the vehicle and support it securely on jackstands. Remove the 

right front wheel. 
2 Remove the accessory drivebelt (see Chapter 1). Remove the dri- 

vebelt tensioner center bolt and remove the tensioner (see illustration). 

5.2 The drivebelt tensioner is secured by a single mounting 
bolt and comes off as an assembly 
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5.5a Turn the crankshaft with a 

socket and breaker bar on the 

pulley bolt 

3 Remove the power steering pump reservoir and set it aside (see 
Chapter 10). Unbolt the coolant expansion tank and set it aside with 
the hoses still connected (see Chapter 3). 

INSTALLED TIMING BELT LOCATION OF 
KEYWAYS 

CYLINDER HEAD 
TIMING MARK 

CAM SPROCKET 
TIMING POINTER 

TENSIONER CHECK TENSION 
ATTACHING HERE 
BOLT 

A OIL PUMP 
See TIMING MARK 

CRANK SPROCKET 
TIMING POINTER BELT-TIMING A 

CRANKSHAFT 
SPROCKET —+ 

CRANKSHAFT AT T.D.C. (CRANK TIMING MARK AND CAMSHAFT 
SPROCKET SPROCKET TIMING POINTER ALIGN- 
TIMING POINTER ALIGNED WITH ED WITH CYLINDER HEAD TIMING 
OIL PUMP MARK). 

5.50 Timing belt alignment details 

5.4b ... and the lower nuts and bolts 

5.5b Align the mark on the 5.5¢ ... and the mark on the 
crankshaft sprocket with the notch in 
the oil pump housing... 

camshaft sprocket with the mark on 
the cylinder head 

4 Remove the timing belt cover (see illustrations). 

> Note: It may be necessary to remove the engine mount to get 
the cover out. If so, support the engine under the oil pan with a 
jack and block of wood and refer to Section 18 for engine mount 
details. 

9 Use a socket and breaker bar on the crankshaft damper bolt (see 
illustration) and rotate the engine clockwise until the timing mark on 
the camshaft pulley is aligned with the one on the cylinder head and 
the crankshaft pulley mark is aligned with the TDC mark on the oil 
pump housing (see illustrations). 

6 Loosen the belt tensioner bolt, pry the tensioner to one side and 
retighten the bolt to hold the tensioner in position (see illustration). 

7 Remove the spark plugs (see Chapter 1). 
8 Securely block the rear wheels so the vehicle can't roll. Jack up 

the front end and place it securely on jackstands, then remove the 
splash shield from the passenger's side of the vehicle. 

9 Hold the crankshaft from turning with a chain wrench or strap 
wrench. Remove the crankshaft damper bolt (see illustration), then 
remove the damper. 

10 Remove the timing belt. 
11 If you're installing a new belt, be sure it’s the correct type. Belts 

with squared or rounded teeth are used in production (see illustration). 
The two types are not interchangeable. Inspect the belt's condition (see 
illustration). Also, check the water pump (see Chapter 3) and replace it, 
if necessary. 
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5.6 Pry the tensioner to the left with 
an 8mm Allen wrench (left arrow), 
then slip a 1/8-inch drill bit into the 
hole (right arrow) to lock the 
tensioner in the released position 

INSTALLATION 

12 Check to make sure the timing marks on the camshaft and crank- 
shaft sprockets are still properly aligned. 

13 Starting at the crankshaft, install a new belt in a counterclockwise 
direction over the pulleys. Be sure to keep the belt span from the crank- 
shaft to the camshaft tight while installing it over the remaining pulleys. 

14 Loosen the belt tensioner attaching bolt so the tensioner snaps 
into place against the belt. 

15 Install-the crankshaft damper and bolt and tighten it to the torque 
listed in this Chapter’s Specifications. 

16 Rotate the crankshaft two complete revolutions clockwise and 
stop on the second revolution at the point where the crankshaft 
sprocket returns to the TDC position (see illustration 5.5b). Verify that 
the camshaft sprocket is also at TDC (see illustration 5.5c). If it isn’t, 
the belt has jumped a tooth and the installation procedure will have to 
be repeated. 

17 Tighten the tensioner attaching bolt to the torque listed in this 
Chapter’s Specifications. 

18 The remainder of installation is the reverse of the removal steps. 

6 Valve cover - removal and installation 

5.9 Hold the crankshaft damper with 
a chain wrench or strap wrench and 
unscrew the bolt (if a chain wrench is 
used, wrap a section of old drivebelt 
around the damper to protect it) 

5.114 The timing belt may have 
squared or rounded teeth - if you 
replace the belt, be sure to use the 
same type that’s on the engine 

Few Separation 

Tooth missing 

Fiber worn 

5.11b Check the timing belt for cracked or missing teeth. If 
the belt is cracked or worn, check the pulleys for nicks and 
burrs. Wear on one side of the belt indicates pulley 
misalignment problems 

» Refer to illustration 6.3 

1 Disconnect the PCV hose from the valve cover. 
2 Detach both spark plug wire looms from the valve cover and 

position them out of the way. 
3 Remove the valve cover bolts, then lift off the cover and gasket 

(see illustration). If the cover is stuck, bump it lightly with a rubber 
mallet to break the gasket seal. 
4 Installation is the reverse of the removal steps. Make sure the 

gasket surfaces on the cylinder head and valve cover are perfectly clean 

(wiping them with a rag soaked in lacquer thinner or acetone may 
help). Press the new gasket firmly into the groove in the valve cover 
(don’t use any sealant on the gasket). Tighten the cover bolts evenly to 
the torque listed in this Chapter's Specifications. 

6.3 Three bolts (arrows) secure the valve cover 
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‘7 Camshaft oil seal - replacement 

» Refer to illustration 7.6 

1 Disconnect the negative cable from the battery. 
2 Remove the accessory drivebelt (see Chapter 1). 
3 Remove the engine timing belt (see Section 5). 
4 Insert a suitable bar through the camshaft pulley to lock it, 

remove the retaining bolt and withdraw the sprocket. 
5 Using a suitable hooked tool, pry the seal out. 
6 Apply a light coat of clean engine oil to the lip of the new seal. 

Place the seal in place and draw it into position, using a long bolt the 

CAMSHAFT SEAL same thread size as the pulley bolt and a suitable driver piece such as 
REPLACER a large socket (see illustration). 

7 Reinstall the sprocket and tighten the bolt to the torque listed in 

this Chapter’s Specifications. 

7.6 Installing the camshaft oil seal - if the special tool 8 The remainder of installation is the reverse of the removal steps. 
(shown here, available at most auto parts stores) is not 
available, try using a large socket 

8 Camshaft(s), lifters and rocker arms - removal, inspection and installation 

> Refer to illustrations 8.5a, 8.5b, 8.5c and 8.8 2 Remove the air cleaner intake duct (see Chapter 4). 
3 Remove the valve cover (See Section 6). 

REMOVAL 4 Remove the drivebelt (see Chapter 1). 
Nore bashin, 1a. ee 5 Remove the flange bolts and remove the fulcrums, rocker arms, 

1 Disconnect the negative cable from the battery. lifter guide retainer, lifter guides and lifters (see illustrations). Keep the 

BOLT (8) 

LIFTER RETAINER 
GUIDE (4) PLACES - 
NOTCH TOWARD FRONT 
(EXHAUST SIDE) LIFTER GUIDE 

4) PLACES TAB 
WARD FRONT 

(EXHAUST SIDE) 

LIFTER #7 . 8.5b The rocker arms are mounted 

LIFTER #8~ epi diagonally, in parallel rows 
ROLLER LIFTER 
#8 

LIFTER #1 

LIFTER #2 

FRONT OF ENGINE 

LIFTER #4 

LIFTER #3 

8.5a Rocker arms and lifters - exploded view 

8.5¢ Remove the bolt (arrow), then lift out 
the fulcrum and rocker arm 
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8.8 Camshaft sprocket installation details 

components in their originally installed sequence by marking them with 
a piece of numbered tape or by using a suitable sub-divided box (such 
as an egg carton). If the lifters are not marked with color codes, be sure 
to mark each lifter so you know which end faces the front of the engine, 
since you must reinstall the lifters so they rotate in the same direction 
they originally did. 

6 Remove the ignition coil pack (see Chapter 5). 
7 Remove the timing belt (see Section 5). 
8 Passa rod or large screwdriver through one of the holes in the 

camshaft pulley to lock it and unscrew the sprocket bolt. Remove the 
sprocket (see illustration). 
9 Remove the two bolts and pull out the camshaft thrust plate. 
10 Remove the cup plug from the transaxle end of the cylinder head. 
11 Carefully withdraw the camshaft from the transaxle end of the 

cylinder head. 

INSPECTION 

» Refer to illustrations 8.15, 8.17a, 8.17b and 8.17c 

12 Check each lifter for wear on the camshaft contact surface 
and cylinder head contact surface. Replace worn lifters. 

13 Inspect the camshaft for wear, particularly on the lobes. Look for 
places where the hardened surface of the lobe is flaking off, scored or 
showing excessive wear. Replace the camshaft if any of these condi- 
tions exist. Pitting isn’t cause for replacement unless it occurs at the toe 
(the highest point of the cam lobe). 

14 Using a micrometer, measure the camshaft bearing journals (the 
raised round areas). Compare your measurements with this Chapter's 
Specifications. If the measurements are out of specification, replace the 

-camshaft. 
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6.35mm , 6.35mm NO PITTING 

ALLOWED IN 

DIMENSION A MINUS 
DIMENSION B EQUALS 
THE CAM LOBE LIFT 

8.15 Subtract the base circle measurement (B) from the lobe 
height (A) to get the camshaft lobe lift 

8.17a Check the rocker arm surfaces that contact the valve 

stem and lifter... 

15 Measure each cam lobe at points A and B (see illustration). 
Compare the difference between the two measurements to the lobe lift 
listed in this Chapter’s Specifications. If it's not within specification, 
replace the camshaft. 

16 Measure the camshaft bearing bore diameter in the cylinder head 
and compare with that listed in this Chapter’s Specifications. If it’s 
excessive, have the bearing bores machined to accept an oversized 
camshaft. 

17 Inspect each rocker arm for wear at the points where it rides on 
the lifter, fulcrum and valve stem (see illustrations). Replace any rocker 
arms or fulcrums that show excessive wear. Replace rocker arms and 
fulcrums as pairs. Do not replace just a fulcrum or rocker arm. 

8.17b ... the fulcrum seats in the rocker arms... . 
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8.17c .. . and the fulcrums themselves for wear and galling 

INSTALLATION 

» Refer to illustration 8.22 

18 Installing the camshaft, lifters and rocker arms is the reverse of 

removal, but observe the following points. 
19 Lubricate the camshaft bearings and lobes with engine assembly 

lube before inserting the camshaft into the cylinder head. Rotate the 
camshaft as it’s inserted and be careful not to nick or gouge the bearing 
surfaces. 

20 A new oil seal should always be installed after the camshaft has 
been installed (see Section 7). Apply thread locking compound to the 
pulley bolt threads. Reinstall the pulley and tighten the bolt to the 
torque listed in this Chapter’s Specifications. 

21 Install and adjust the timing belt as described in Section 5. 

INSTALLATION — ROLLER TAPPET ASSEMBLIES 

COLOR CODE ON TAPPET 
OIL FEED 
IN CYLINDER 

COLOR CODE 

OIL FEED HOLES 
IN CYLINDER HEAD 

= 

TAPPET OIL FEED HOLE 
(TYPICAL) INTO TAPPET 

~~ ENGINE 

8.22 The color code dots on the lifters must be lined up 

opposite the oil feed holes in the cylinder head for 
proper lubrication 

22 Lubricate the hydraulic lifters with engine oil before inserting 

them into their original bores. Position the lifters with their guide flats 
parallel to the centerline of the camshaft and the color code dots oppo- 
site the oil feed holes (see illustration). Install the guides, retainers, 
rocker arms and fulcrums in their original positions, then install the 
bolts and tighten them to the torque listed in this Chapter’s Specifica- 
tions. 

23 If any components are being replaced, check the collapsed tap- 
pet clearance, as described in Section 4. 

Q Valve springs, retainers and seals - replacement 

» Refer to illustrations 9.4, 9.8a, 9.8b and 9.15 

e>Note: Broken valve springs and defective valve stem seals 
can be replaced without removing the cylinder head. Special 
tools and a compressed air source are normally required to per- 
form this operation, so read through this Section carefully and 
rent or buy the tools before beginning the job. 

1 Refer to Section 6 and remove the valve cover from the cylinder 
head. 

2 Remove the spark plug from the cylinder that has the defective 
component. If all of the valve stem seals are being replaced, all of the 
spark plugs should be removed. 

3 Turn the crankshaft until the piston in the affected cylinder is at 
top dead center on the compression stroke (see Section 3 for instruc- 
tions). If you're replacing all of the valve stem seals, begin with cylin- 
der 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 Specifications). 

4 Thread an adapter into the spark plug hole (see illustration) and 
connect an air hose from a compressed air source to it. Most auto 
parts stores can supply the air hose adapter. 

e>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. 

9.4 This is what the air hose adapter that threads into the 
spark plug hole looks like - they’re commonly available from 
auto parts stores 

3k WARNING:. 
The piston may be forced down by compressed air, causing the 
crankshaft to turn suddenly. If the wrench used when position- 
ing the number one piston at TDC is still attached to the bolt in 
the crankshaft nose, it could cause damage or injury when the 
crankshaft moves. 
SS EI SE a PS STS SS ASTETOE 
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9.8a The recommended valve spring 
compressor is a lever type that pivots 
on the rocker arm fulcrum nut or 
bolt head 

0 CAUTION: 

Expensive engine damage may occur if the crankshaft is turned 
separately from the camshaft. If the timing belt is not installed, 
be careful not to let air pressure turn the crankshaft. 

6 The valves should be held in place by air pressure. If they aren't, 
the valves and faces are in such poor condition that the cylinder head 
should be removed so they can be inspected. 

7 Remove the bolt, fulcrum and rocker arm for the valve with the 
defective part. If all of the valve stem seals are being replaced, all of the 
rocker arms should be removed (see Section 8). 

8 Compress the valve spring with a lever-type compressor, pivot- 
ing on the fulcrum nut or bolt head (see illustration). Remove the keep- 
ers (see illustration), spring retainer and valve spring, then remove the 
guide seal. 

->Note: If air pressure fails to hold the valve in the closed posi- 
tion during this operation, the valve face or seat is probably 
damaged. If so, the cylinder head will have to be removed for 
additional repair operations. 

9 Wrap a rubber band or tape around the top of the valve stem 
so the valve won't fall into the combustion chamber, then release 

10. Intake manifold - removal and installation 

> Refer to illustrations 10.7 and 10.10 

ok WARNING: 

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

e>Note: This engine is equipped with IMRC, or Intake Manifold 
Runner Control, which changes the intake tract for better torque 
at lower speeds. It is mounted between the intake manifold and 
the cylinder head, using the same studs. 

9.8b Use a valve spring compressor to 
compress the springs, then remove the 
keepers from the valve stem with a 
magnet or small needle-nose pliers 

9.15 Apply a small dab of grease to 
each keeper as shown here before 
installation - itll hold them in place on 
the valve stem as the spring is released 

the air pressure. 
10 Inspect the valve stem for damage. Rotate the valve in the guide 

and check the end for eccentric movement, which would indicate that 
the valve is bent. 

11 Move the valve up-and-down in the guide and make sure it 
doesn't bind. If the valve stem binds, either the valve is bent or the 
guide is damaged. In either case, the head will have to be removed for 
repair. 

12 Reapply air pressure to the cylinder to retain the valve in the 
closed position, then remove the tape or rubber band from the valve 
stem. 

13 Lubricate the valve stem with engine oil and install a new guide 
seal. Use the installation tool provided with the new seal to prevent 
damage to the seal. 

14 Install the lower seat and valve spring in position over the valve. 
15 Install the valve spring 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 hold it in place (see illustration). 

16 Remove the pressure from the spring tool and make sure the 
keepers are seated. 

17 The remainder of installation is the reverse of the removal steps. 
18 Start and run the engine, then check for oil leaks and unusual 

sounds coming from the valve cover area. 

1 Relieve the fuel system pressure (see Chapter 4). 
2 Clamp-off the coolant hose to the intake manifold, then detach 

the hose from its fitting on the manifold. 
3 Disconnect the negative cable from the battery. 
4 Remove the air cleaner intake tube (see Chapter 4). 
5 Disconnect the electrical connectors for the crankshaft position 

sensor and camshaft position sensor (see Chapter 5) and the fuel 
injector harness (located at the passenger's side strut tower). If the 
IMRC is being removed, disconnect the IMRC electrical connector, 
located at the left end of the IMRC. 

6 Disconnect the fuel lines (see Chapter 4). 
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10.7 Detach the accelerator cable from the throttle cam - on 

automatic transaxle models, disconnect the kickdown cable 

as well 

7 Detach the accelerator cable (and kickdown cable on automatic 
transaxle models) from the throttle lever (see illustration). Remove the 
cable bracket from the intake manifold. 

8 Disconnect the vacuum hoses from the fuel pressure regulator, 
intake manifold, brake booster, EVAP solenoid valve and the pressure 
feedback sensor. 

9 Unscrew the EGR tube from the EGR valve at the fitting below the 
valve, and remove the engine oil dipstick tube from the engine. Dis- 
connect the electrical connectors at the TPS and IAC valve. 

10 Remove the intake manifold brace (see illustration) and the 
bolts/nuts that secure the manifold. Slide the manifold off the studs 
and remove the gasket. The IMRC can remain in place on the intake 
studs. 

11 Using a scraper, clean all traces of old gasket and sealant from 
the mating surfaces of the intake manifold and cylinder head. 

11 Exhaust manifold - removal and installation 

> Refer to illustrations 11.3 and 11.6 

-»Note: Because of the heating and cooling cycles exhaust 
components (particularly exhaust manifolds) are subjected to, 

11.3 Remove the exhaust manifold heat shield nuts (arrows) 
and remove the shield 

10.10 Unbolt the intake manifold brace 

4 CAUTION: 

The cylinder head and manifold are made of aluminum, which 
can easily be scratched or gouged. Be very careful when using 
the scraper. Aerosol gasket removal solvents are commonly 
available from auto parts stores and may prove helpful. 

12 Clean the intake manifold studs, then apply a light coat of clean 
engine oil to the threads. It's best to replace the IMRC-to-cylinder head 
gasket at this time. Pull the IMRC off the studs, install the IMRC gas- 
ket, then slide the IMRC back onto the studs. 

13 Slip anew intake manifold gasket over the studs. Install the 
manifold and tighten the nuts evenly to the torque listed in this Chap- 
ter’s Specifications. 

14 The remainder of installation is the reverse of the removal steps 
15 Check the coolant level and add some, as necessary, to bring it 

to the appropriate level (see Chapter 1). 

fasteners frequently become frozen and are difficult to remove. 
Apply penetrating oil to the threads and allow it to soak in 
before removal. Tapping lightly on the fastener head may help 
the oil penetrate. When installing the exhaust manifold, apply 
anti-seize compound to the fasteners so they'll be easier to 
remove next time. 

1 Disconnect the negative cable from the battery. 

2 Disconnect the electrical connector from the heated oxygen sen- 
Sor. 

3 Remove the nuts securing the exhaust manifold heat shield (see 
illustration). It will help to apply a little penetrating oil to the studs 
before beginning. 

4 Remove the cooling fan and shroud (see Chapter 3). 
9 Disconnect the catalytic converter in-take pipe from the exhaust 

manifold. Remove the nuts and studs that secure the EGR tube to the 
exhaust manifold. 

6 Remove the exhaust manifold attaching nuts and slip the mani- 
fold off the studs (see illustration). Remove the gasket. 

7 Using a scraper, clean all traces of old gasket and carbon from 
the manifold and its mounting surface on the cylinder head. 



2.0L SPIENGINE 2A-11 

+t CAUTION: 

The cylinder head is made of aluminum, which can easily be 
scratched or gouged. Be very careful when using the scraper. 
Aerosol gasket removal solvents are commonly available from 
auto parts stores and may prove helpful. 

(RPL TR SAE OPS SIP ST SE SS RR BESS 

8 Position a new gasket on the studs. Install the manifold and 
tighten its mounting nuts evenly to the torque listed in this Chapter’s 
Specifications. 

9 Install the heat shield and tighten its nuts to the torque listed in 
this Chapter’s Specifications. 

10 The remainder of installation is the reverse of the removal steps. 

11.6 Exhaust manifold mounting details 

A Catalytic converter-to-exhaust manifold nuts 
B EGR tube fasteners 

C Exhaust manifold-to-cylinder head nuts 

12 Cylinder head - removal and installation 

> Refer to illustrations 12.15, 12.19 and 12.20 

2k CAUTION: 

The engine must be completely cool before beginning this pro- 
cedure. 

->Note: The following procedure describes removing the cylin- 
der head with the intake and exhaust manifolds attached, which 
may be easier if all you need to do is replace the head gasket. 
However, if you’re planning to do any cylinder head servicing 
(such as a valve job), it will probably be easier to first discon- 
nect the intake and exhaust manifolds from the cylinder head, 
tying them out of the way so the head can be removed sepa- 
rately (see Sections 10 and 11). 

REMOVAL 
1 Place the No. 1 piston at top dead center (TDC) (see Section 3). 
2 Relieve the fuel system pressure and disconnect the fuel supply 

line at the fuel rail (see Chapter 4). 
3 Remove the battery (see Chapter 5). 
4 Drain the cooling system (see Chapter 1). 
5 Remove the air cleaner and its outlet tube (see Chapter 4). 
6 Label and disconnect the vacuum hoses from the fitting on the 

intake manifold, and at the fuel pressure regulator, EGR valve, PCV 
valve and idle air control valve. Refer to Section 10 and remove the 
intake manifold brace. 

7 Label and disconnect all electrical connectors attaching the 
cylinder head to the engine and vehicle. Disconnect the two large PCM 
connectors located near the power steering fluid reservoir. 

8 Disconnect the throttle cable (and cruise control cable if 
equipped) from the throttle lever. Detach the cable bracket from the 
manifold. 

9 Disconnect the heated oxygen sensor electrical connector at the 
cooling fan shroud. 
-.10 Remove the engine oil dipstick tube from the engine. 

11 Remove the accessory drivebelt, alternator and air conditioning 

12.15 Cylinder head bolt TIGHTENING sequence - when 
removing the head, loosen in the reverse order 

compressor (see Chapters 1, 5 and 3). Loosen the single nut and four 
lower bolts that secure the accessory bracket to the engine by four 
turns each. Remove the bracket's front uppermost bolt. 

12 Detach the exhaust manifold from the catalytic converter (see 
Chapter 4). While in the exhaust manifold area, disconnect the electri- 
cal connectors at the block for the knock sensor and engine oil pres- 
sure switch. 

13 Remove the timing belt and valve cover (See Sections 5 and 6). 
14 Disconnect the coolant hoses from the thermostat housing and 

throttle body (see Chapter 3). 
15 Loosen the cylinder head bolts in the opposite order of the tight- 

ening sequence (see illustration). Loosen in several stages. 
16 Remove and discard the cylinder head bolts. The bolts are a 

stretch type that must be replaced with new ones whenever they're 
removed. 

17 Remove the cylinder head with the intake and exhaust manifolds 
attached. 

18 Remove the old gasket. 
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12.19 Remove the cylinder head locating dowels from 

the block 

12.20 Stuff rags into the cylinder bores to keep debris from 
falling down where you can’t retrieve it, then carefully scrape 
all old gasket material from the mating surface on the block 
(clean the cylinder head surface as well) 

19 Note the locations of the cylinder head dowels, then remove them 

(see illustration). 

20 Remove all traces of old gasket material from the head and cylin- 

der block mating surfaces (see illustration). Clean the surfaces with a 

rag soaked in lacquer thinner or acetone. 

4 CAUTION: 

The cylinder head is made of aluminum and can easily be 
scratched or gouged, so scrape carefully. Gasket removal sol- 
vents are commonly available at auto parts stores and may 
prove helpful. 

SS 

Note: It’s a good idea to check the cylinder head gasket sur- 
face for warpage while the head is off the vehicle. This proce- 
dure, as well as other information on cylinder head servicing, is 

in Chapter 2C. 

INSTALLATION 

21 Place a new head gasket on the cylinder block and then locate the 
cylinder head on the dowels. 

CAUTION: 

If you’ve replaced any dowels, make sure they’re completely 
seated in the block. Also make sure they don’t protrude as high 
as the combined height of the head gasket and the recess in the 
cylinder head. If the dowels protrude too far, the head will not 
seat properly against the gasket. 

22 Apply a thin coat of clean engine oil to the threads of new cylin- 
der head bolts. Install the bolts and tighten them in the stages listed in 
this Chapter’s Specifications, followihg the proper tightening sequence 
(see illustration 12.15). 

23 The remainder of installation is the reverse of the removal steps. 
24 Run the engine and check for leaks. 

13 Oil pan - removal and installation 

» Refer to illustrations 13.5 and 13.13 

1 Disconnect the negative cable from the battery. 
2 Securely block the rear wheels so the vehicle won't roll, then jack 

up the front and place it securely on jackstands. DO NOT get under a 
vehicle that’s supported only by a jack! 

3 Drain the engine oil (see Chapter 1). 
4 Remove the catalytic converter (see Chapter 4). Note that the 

bracket that supports the rear end of the converter outlet pipe bolts to 
the oil pan. Remove this bracket. 

5 Remove the bolts securing the axleshaft bracket to the engine, 
and the bolt securing the coolant tube to the oil pan (see illustration). 

6 Unbolt the oil pan from the engine and lower it clear. If it's stuck, 
bump it gently with a rubber mallet. Don’t pry between the pan and 
engine block or the mating surfaces may be damaged. Also, don’t lose 
the oil pan-to-transaxle spacers. 

7 Remove the gasket from the oil pan. 
8 Unbolt the oil strainer from the oil pump, if necessary (see Sec- 

tion 14). 
9 Using a plastic scraper, clean all traces of old gasket from the 

mating surfaces of the oil pan and engine block. Be extremely careful 
not to scratch or gouge the delicate aluminum gasket surfaces on the 
oil pan. Gasket removal solvents are available at auto parts stores and 

13.5 Remove the coolant tube bolt (arrow) 
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may prove helpful. Wipe the gasket surfaces clean with a rag soaked in 
lacquer thinner or acetone. Thoroughly clean the threads of the oil pan 
bolts. 

10 Install the oil strainer, using a new gasket. Tighten the bolts 
securely. 

11 Install a new oil pan gasket in the pan. Be sure the tabs are 
pressed all the way into the gasket channel in the pan. 

12 Apply a 1/8-inch bead of silicone sealant to the corners of the 
block and to the points where the oil pump meets the crankshaft rear 
seal retainer. 

Note: The oil pan must be installed within 10 minutes after 
the sealant is applied. 

13 Position the oil pan on the engine. Install the pan-to-engine bolts 
and tighten them to the torque listed in this Chapter’s Specifications, 
following the specified sequence (see illustration). 

14 Retighten the oil pan-to-transaxle bolts to the torque listed in this 
Chapter’s Specifications. 

15 The remainder of installation is the reverse of the removal steps. 
16 Check oil level on the dipstick (see Chapter 1). Run the engine 

and check for leaks. 

14 Oil pump - removal and installation 

OIL PAN BOLT TIGHTENING SEQUENCE 
ASSEMBLY 

FRONT OF ENGINE 

13.13 Oil pan bolt/nut TIGHTENING sequence - 1 and 5 are 
nuts on studs 

» Refer to illustrations 14.16 and 14.17 

1 Disconnect the negative cable from the battery. 
2 Place the number one cylinder at top dead center (TDC) on the 

compression stroke (see Section 3). 
3 Remove the drivebelt (see Chapter 1). Remove the drivebelt ten- 

sioner. 
4 Place a jack beneath the engine to support it. Use a block of 

wood between the jack and oil pan to protect the pan. 
5 Remove the damper from the right engine mount. Unbolt the 

mount from the bracket, loosen the mount through-bolt and pivot the 

mount away from the engine. 
6 Remove the timing belt cover (see Section 5). 
7 Pivot the engine mount back into position and reattach it to the 

engine. Remove the jack from beneath the engine. 
8 Loosen the timing belt tensioner bolt, pry the tensioner toward 

the rear of the engine and tighten the bolt to hold the tensioner in this 
position. 

9 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that’s supported only by a jack! 

10 Remove the splash shield from the passenger's side of the vehi- 
cle. 

11 Remove the catalytic converter (see Chapter 4). 
12 Remove the oil pan (see Section 13). 
13 Remove the oil filter (see Chapter 1). 
14 Remove the crankshaft damper and timing belt (see Section 5). 

Remove the timing belt pulley and guide from the crankshaft. 
15 Remove the crankshaft position sensor (see Chapter 5). 
16 Unbolt the oil pump from the engine (see illustration). Take off 

the oil pump and gasket. 
17 Unbolt the screen and cover assembly from the pump (see illus- 

tration). 
~~ 48 Remove and discard the crankshaft front oi! seal from the pump. 

14.16 The oil pump is secured to the engine by six bolts 

19 Using a gasket scraper, carefully clean all traces of old gasket 
from the pump, screen and engine. Be very careful not to scratch or 
gouge the gasket mating surfaces. Gasket removal solvents are avail- 
able from auto parts stores and may prove helpful. Wipe the mating 

surfaces clean with a rag soaked in lacquer thinner or acetone. 
20 Lubricate the outer edge of a new crankshaft seal with light 

engine oil, then install the seal. Lubricate the seal lip with light engine 
oil. To install the seal, place the oil pump on wood blocks, and drive 

the new seal into place with a hammer and socket that's slightly smaller 
in diameter than the outer edge of the seal. 

21 Place the oil pump gasket on the pump. Pour oil into the pump 

and rotate its shaft to prime it, then position the pump on the engine. 
Use a small screwdriver, inserted through the oil pick-up hole, to guide 
the pump drive gear onto the crankshaft and make sure the pump seats 
securely against the block. Don't install the oil strainer until the pump 
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BOTTOM SEALING 
SURFACE 

OIL PUMP ASSEMBLY 

SECTION A 
(AFTER ASSEMBLY) 

SCREEN & 
COVER ASSEMBLY 

14.17 Oil pump details 

OIL PUMP 
ASSSEMBLY 

SEAL ASSEMBLY 
FRONT 

BOLT (2) 

is correctly installed on the engine. 24 Install the timing belt guide on the crankshaft with its flanged 
22 Install the oil pump mounting bolts and tighten them evenly to side away from the timing belt. 

the torque listed in this Chapter’s Specifications. Make sure the oil 25 The remainder of installation is the reverse of ihe removal steps. 
pump gasket doesn’t extend below the sealing surface on the cylinder Be sure to follow the timing belt installation and alignment mark check- 
block. ing procedures in Section 5. 

23 Install the oil screen, using a new gasket, then tighten its bolts to 26 Fill the engine with oil and check its level (see Chapter 1). Run 
the torque listed in this Chapter’s Specifications. the engine and check for oil leaks. 

15 Flywheel/driveplate - removal and installation — 

» Refer to illustrations 15.4a, 15.4b and 15.9 

1 Raise the vehicle and support it securely on jackstands, then 
refer to Chapter 7 and remove the transaxle. If it's leaking, now would 
be a very good time to replace the transaxle input shaft seal or torque 
converter-to-transaxle seal. 

2 Remove the pressure plate and clutch disc (see Chapter 8) (man- 
ual transaxle equipped vehicles). Now is a good time to check/replace 
the clutch components. 

3 Use a center-punch to make alignment marks on the 
flywheel/driveplate and crank-shaft to ensure correct alignment during 
reinstallation. 

4 Remove the bolts that secure the flywheel/driveplate to the 
crankshaft (see illustrations). If the crankshaft turns, wedge a screw- 
driver through the starter opening to jam the flywheel. 

5 Remove the flywheel/driveplate 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 
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 warpage. 

7 Clean and inspect the mating surfaces of the flywheel/driveplate 
and the crankshaft. If the crankshaft rear seal is leaking, replace it 
before reinstalling the flywheel/driveplate. 

BOLT (6) &, 

15.4a Driveplate mounting details - models with 
automatic transaxle 
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NOTE: 
LINE UP MARK ON 
FLYWHEEL WITH UNTAPPED 
HOLE IN CRANKSHAFT 
FLANGE 

15.4b Flywheel mounting 
details - models with 

manual transaxle 

DOWEL PIN 
MUST BE 
BOTTOMED IN 
FLYWHEEL (3) PLACES 

8 Position the flywheel/driveplate against the crankshaft. Be sure to 
align the marks made during removal. Note that some engines have an 
alignment dowel or staggered bolt holes to ensure correct installation. 
Before 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 Specifications. Tighten the bolts in the 
specified pattern (see illustration). 

10 The remainder of installation is the reverse of the removal proce- 
dure. 

15.9 Tighten the flywheel/driveplate bolts in this sequence 

16: Crankshaft front oil seal - replacement 

1 Disconnect the negative cable from the battery. Section 5). 
2 Remove the drivebelt (see Chapter 1). 7 Using a suitable hooked tool, pry out the oil seal from the oil 
3 Securely block the rear wheels so the vehicle won't roll, then jack pump housing. 

up the front and place it securely on jackstands. DO NOT get under a 8 Apply a coat of light engine oil to the lip of the new seal and 
vehicle that's supported only by a jack! press it into position using a seal replacer tool, if available. If not, tap 

4 Remove the splash shield from the passenger's side of the vehi- the seal into position with a socket with an outside diameter slightly 
Cle. smaller than the outside diameter of the seal. 

5 Remove the crankshaft damper and timing belt (see Section 5). 9 The remainder of installation is the reverse of the removal steps. 
6 Remove the timing belt pulley and guide from the crankshaft (see Be sure to follow the timing belt installation procedures in Section 5. 



2A-16 2.0L SPI ENGINE 
em SL AT RDI SSUES SE OS ESBS ARS ST CP NR RISES: CDOS BO BST TS TSE I OE LL 

17 Crankshaft rear oil seal - replacement 

> Refer to illustrations 17.5 and 17.7 

1 Disconnect the battery negative cable. 
2 Remove the transaxle (see Chapter 7). 
3 On automatic transaxle models, remove the driveplate (see Sec- 

tion 15). 
4 On manual transaxle models, remove the flywheel (see Sec- 

tion 15). 
5 Pry the old seal out of the seal retainer using a seal removal tool 

oOo 

C7) CRANKSHAFT 
REAR 

£ OIL SEAL 
a 

CoM 
U 

cm 

17.5 Pry the seal out with a screwdriver wrapped ina rag 

(if available) or a screwdriver with its tip protected by a rag (see illus- 

tration). 
6 Onall models, coat the lip of the new seal with clean engine oil. 
7 Press the new seal into position. If the seal retainer is removed 

from the engine, use a block of wood and a hammer. If the retainer is 
still on the engine, use a special tool, available at most auto parts 

stores (see illustration). 
8 The remainder of installation is the reverse of the removal steps. 
9 Run the engine and check for oil leaks. 

CRANKSHAFT REAR 
SEAL REPLACER 

17.7 A special tool like this should be used to install the 
rear seal 

18 Engine mounts - check and replacement 

» Refer to illustrations 18.3, 18.9a, 18.9b and 18.9c 

1 Engine mounts seldom require attention, but broken or deterio- 
rated 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 (see illustration). 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 
separated from the metal. 

5 Check for relative movement between the mount and the engine 
or frame. Use a large screwdriver or prybar to attempt to move the 
mounts. If movement is noted, lower the engine and tighten the mount 
fasteners. 

6 Rubber preservative should be applied to the mounts to slow 
deterioration. 

REPLACEMENT 

7 Disconnect the negative battery cable from the battery. 
8 Support the engine with a jack (see illustration 19.3). 

18.3 Support the engine with a jack and block of wood 
whenever you remove the mount fasteners 
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18.9a The front engine mount mounting bolts (arrows) 

9 Remove the fasteners and detach the mount from the engine and 
chassis (see illustrations). 

10 Installation is the reverse of the removal! procedures with the fol- 
lowing additions. 

11 Use thread locking compound on the mount bolts and tighten the 
bolts securely. 

18.9c Remove the through-bolt (A) and the frame bolt (B) to 
remove the transaxle mount 
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Specifications 

General 

Type Inline four-cylinder, SOHC 

Engine VIN code P 

Displacement 2.0 liters (121 cubic inches) 

Bore 3.34 inches 

Stroke 3.46 inches 
Firing order 423-49 Cylinder/coilferminal locations - 

2.0L SPI 

Cylinder head and valve train 

Rocker arm ratio 1.65:1 

Valve lifters 

Diameter (standard) 

Clearance in bore 

Standard 

Service limit 

Roundness 

Collapsed lifter gap 

Lifter bore diameter 

0.8740 to 0.8745 inch 

0.0009 to 0.0026 inch 

0.005 inch 

0.0005 inch 

0 to 0.177 inch 

0.8766 +/- 0.0006 inch 

—__—_—_————————————————————————————————— 

Camshaft 

Camshaft journal diameter 

Lobe lift 

Allowable lobe lift loss 

Theoretical valve lift (measured at valve end 

of rocker arm) 

Endplay 

Standard 

Service limit 

Journal-to-bearing (oil) clearance 

Runout limit 

Out-of-round limit 

Assembled gear face runout 

Crankshaft 

Camshaft 

1.8020 to 1.8030 inch 

0.245 inch 

0.005 inch 

0.405 inch 

0.0008 to 0.0078 inch 

0.0078 inch 

0.0013 to 0.0033 inch 

0.005 inch (runout of center bearing relative to No. 1 and No. 5) 
0.003 inch 

0.026 inch 

0.011 inch 
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Torque specifications Ft-Ibs (unless otherwise indicated) 

Camshaft sprocket bolt ihe 

Camshaft position sensor 180 in-lbs 

Camshaft thrust plate-to-head bolts 89 in-Ibs 

Crankshaft damper bolt 88 

Cylinder head bolts* (in sequence - see illustration 12.15) 

Step 1 YA 

Step 2 Loosen 1/2 turn 

Step 3 oy 

Step 4 Tighten 1/4 turn from Step 3 

Step 5 Tighten 1/4 turn from Step 4 

Exhaust manifold nuts 20 

Flywheel/driveplate bolts 60 

Intake manifold nuts 

Step 1 120 in-Ibs 

Step 2 Tighten 1/4 turn 

Oil pan drain plug See Chapter 1 

Oil pan baffle bolts 18 

Oil pan-to-block bolts 18 

Oil pump-to-block bolts 120 in-Ibs 

Oil screen bolts 89 in-Ibs 

Rocker arm bolt 18 

Valve cover bolts 80 in-lbs 

Timing belt tensioner attaching bolt 18 

“Cylinder head bolts are torque-to-yield design. Always replace them with new ones whenever they are removed. 
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Notes 
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Section | 

1 General information 

2 Compression test - description and interpretation ? ()L /ETEG-E ae 

3 Top Dead Center (TDC) for Number 1 piston - locating 

4 Valve cover - removal and replacement aN] Ne 

5 Valve clearances - checking and adjustment 

6 Crankshaft pulley - removal and installation 

7 Timing belt covers - removal and installation 

8 Timing belt - removal, installation and tensioning 

9 Timing belt tensioner and sprockets - removal and installation 

10 Camshaft oil seals - replacement 

11 Camshafts and cam followers - removal, inspection and installation 

12 Cylinder head - removal and installation 

13 Oil pan - removal and installation 

14 Oil pump - removal, inspection and installation 

15 Oil pressure warning light switch - removal and installation 

16 Crankshaft oil seals - replacement 

17 Flywheel - removal, inspection and installation 

18 Engine/transaxle mounts - inspection and installation 

Reference to other Chapters 

Auxiliary drivebelt check and replacement - See Chapter 1 

Cylinder head - overhaul - See Chapter 2C 

Engine oil and filter change - See Chapter 1 

Engine/transmission - removal and installation - See Chapter 2C 
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1. General information 

HOW TO USE THIS CHAPTER 

This Part of Chapter 2 is devoted to repair procedures possible while 
the engine is still installed in the vehicle. Since these 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, 
some of the preliminary dismantling steps outlined will not apply. 

Information concerning engine/transmission removal and replace- 
ment and engine overhaul, can be found in Part C of this Chapter. 

ENGINE DESCRIPTION 

The Zetec-E engine is of sixteen-valve, double overhead camshaft 
(DOHC), four-cylinder, in-line type, mounted transversely at the front of 
the vehicle, with the transmission on its left-hand end. Apart from the 
plastic timing belt covers, fiberglass intake manifold and the cast-iron 
cylinder block/crankcase, all major engine castings are of aluminum 
alloy. The engine differs from previous generations of the Zetec in that 
it has a cast aluminum alloy lower crankcase that is bolted to the 
underside of the cylinder block/crankcase, with a pressed-steel oil pan 
bolted under that. This arrangement offers greater rigidity than the nor- 
mal oil pan arrangement, and helps to reduce engine vibration. 

The crankshaft runs in five main bearings, the center main bearing’s 
upper half incorporating thrustwashers to control crankshaft endplay. 
The connecting rods rotate on horizontally-split bearing shells at their 
big-ends. The pistons are attached to the connecting rods by wrist pins 
that are an interference fit in the connecting rod small-end eyes. The 
aluminum alloy pistons are fitted with three piston rings: two compres- 
sion rings and an oil control ring. After manufacture, the cylinder bores 
and piston skirts are measured and classified into three grades, which 
must be carefully matched together to ensure the correct piston/cylin- 
der clearance; no oversizes are available to permit reboring. 

The intake and exhaust valves are each closed by coil springs; they 
operate in guides that are shrink-fitted into the cylinder head, as are the 
valve seat inserts. 

The two camshafts are driven by the same toothed timing belt, each 
operating eight valves via conventional cam followers with shims. Each 
camshaft rotates in five bearings that are line-bored directly in the 
cylinder head and the (bolted-on) bearing caps; this means that the 
bearing caps are not available separately from the cylinder head, and 
must not be interchanged with caps from another engine. 

The water pump is bolted to the right-hand end of the cylinder 
block, inboard of the timing belt, and is driven with the steering pump 
and alternator by a multi-ribbed auxiliary drivebelt from the crankshaft 
pulley. 

When working on this engine, note that Torx-type (both male and 
female heads) and hexagon socket (Allen head) fasteners are widely 
used; a good selection of sockets, with the necessary adapters, will be 
required, so that these can be unscrewed without damage and, on 
reassembly, tightened to the torque wrench settings specified. 

The Duratec engine is a high-performance version of the Zetec four- 
cylinder, installed only in the SVT models. Many of the components 
have been redesigned for increased performance, but repair procedures 
are very similar to those for the Zetec-E. One significant difference is 
that the intake camshaft of the Duratec engine has a Variable Camshaft 
Timing assembly and the intake manifold is of a two-piece design with 
variable-length runners. 

LUBRICATION SYSTEM 

Lubrication is by means of an eccentric-rotor trochoidal pump, which 
is mounted on the crankshaft right-hand end, and draws oil through a 
Strainer located in the oil pan. The pump forces oil through an externally- 
mounted full-flow cartridge-type filter. From the filter, the oil is pumped 
into a main gallery in the cylinder block/crankcase, from where it is dis- 
tributed to the crankshaft (main bearings) and cylinder head. 

The connecting rod bearings are supplied with oil via internal 
drillings in the crankshaft. Each piston crown is cooled by a spray of 
oil directed at its underside by a jet. These jets are fed by passages off 
the crankshaft oil supply galleries, with spring-loaded valves to ensure 
that the jets open only when there is sufficient pressure to guarantee a 
good oil supply to the rest of the engine components; where the jets 
are not fitted, separate blanking plugs are provided so that the pas- 
Sages are sealed, but can be cleaned at overhaul. 

The cylinder head is provided with two oil galleries, one on the 
intake side and one on the exhaust, to ensure constant oi! supply to the 
camshaft bearings and cam followers. A retaining valve (inserted into 
the cylinder head’s top surface, in the middle, on the intake side) pre- 
vents these galleries from being drained when the engine is switched 
off. The valve incorporates a ventilation hole in its upper end, to allow 
air bubbles to escape from the system when the engine is restarted. 

While the crankshaft and camshaft bearings receive a pressurized 
supply, the camshaft lobes and valves are lubricated by splash, as are 
all other engine components. 

REPAIR OPERATIONS POSSIBLE WITH THE ENGINE IN 
THE VEHICLE 

The following major repair operations can be accomplished without 
removing the engine from the vehicle. However, owners should note 
that any operation involving the removal of the oil pan requires careful 
forethought, depending on the level of skill and the tools and facilities 
available; refer to the relevant text for details. 

a) Compression pressure - testing. 
b) Valve cover - removal and installation. 

c) Timing belt covers - removal and installation. 
d) Timing belt - replacement. 
e) Timing belt tensioner and sprockets - removal and installation. 
f) Camshaft oil seals - replacement. 
g) Camshafts and cam followers - removal and installation. 
h) Cylinder head - removal, overhaul and installation. 
i) Cylinder head and pistons - Decarbonizing. 
|) Oil pan - removal and installation. 
k) Crankshatt oil seals - replacement. 
!) Oil pump - removal and installation. 
m) Piston/connecting rod assemblies - removal and installation (but 

see note below). 
n) Flywheel - removal and installation. 
0) Engine/transmission mounts - removal and installation. 

e*Note: It is possible to remove the pistons and connecting rods 
(after removing the cylinder head and oil pan) without removing 
the engine. However, this is not recommended; work of this 
nature is more easily and thoroughly completed with the engine 
removed from the vehicle, as described in Chapter 2D. 

Clean the engine compartment and the exterior of the engine with 
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some type of degreaser before any work is done (and/or clean the 
engine using a steam cleaner). It will make the job easier and will help 
to keep dirt out of the internal areas of the engine. 

Depending on the components involved, it may be helpful to 

1 When engine performance is down, or if misfiring occurs which 
cannot be attributed to the ignition or fuel systems, a compression test 
can provide diagnostic clues as to the engine's condition. If the test is 

performed regularly, it can give warning of trouble before any other 
symptoms become apparent. 

2 The engine must be fully warmed-up to normal operating tem- 
perature, the oil level must be correct, the battery must be fully charged 
and the spark plugs must be removed. The aid of an assistant will also 
be required. 

3 Disable the ignition system by disconnecting the ignition coil’s 
electrical connector. 

4 Referring to Chapter 12, identify and remove the fuel pump fuse 
from the fusebox. Now start the engine and allow it to run until it stalls. 
lf the engine will not start, at least keep it cranking for about 10 sec- 
onds. The fuel system should now be depressurized, preventing 
unburned fuel from soaking the catalytic converter as the engine is 
turned over during the test. 

5 Install a compression tester to the Number 1 cylinder spark plug 
hole - the type of tester which screws into the plug thread is to be pre- 
ferred. 

6 Have an assistant hold the throttle wide open and crank the 
engine on the starter motor; after one or two revolutions, the compres- 
sion pressure should build up to a maximum figure and then stabilize. 
Record the highest reading obtained. 

7 The compression will build up fairly 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 
compression on the first stroke which does not rise on successive 
strokes, indicates leaking valves or a blown head gasket (a cracked 

3 Top Dead Center (TDC) for Number 1 piston - locating : 

> Refer to illustrations 3.5a, 35.b, 3.6, 3.7a, 3.7b and 3.7c 

1 Top dead center (TDC) is the highest point of the cylinder that 
each piston reaches as the crankshaft turns. Each piston reaches its 
TDC position at the end of its compression stroke, and then again at 
the end of its exhaust stroke, For the purpose of engine timing, TDC on 
the compression stroke for the Number 1 piston is used. The Number 1 
cylinder is at the timing belt end of the engine. Proceed as follows. 

2 Disconnect the battery negative cable (see Chapter 1). 
3 Remove all the spark plugs as described in Chapter 1, then 

remove the valve cover as described in Section 4. 
4 Using a wrench or socket on the crankshaft pulley bolt (remove 

the panel in the fenderwell liner for access), rotate the crankshaft clock- 
wise until the intake valves for the Number 1 cylinder have opened and 
just closed again. 

5 The camshafts each have a machined slot at the transmission 
end of the engine; both slots will be completely horizontal, and at the 
same height as the cylinder head machined surface, when the engine is 

at TDC on the Number 1 cylinder. Ford service tool 303-376 is used to 
chieck this position, and to positively locate the camshafts in position. 
Fortunately, a substitute tool can be made from a strip of metal 5 mm 

2 Compression test - description and interpretation 

remove the hood, to improve access to the engine as repairs are per- 
formed (refer to Chapter 11 if necessary). Cover the wings to prevent 
damage to the paint; special covers are available, but an old bedspread 
or blanket will also work. 

cylinder head could also be the cause). Deposits on the underside of 
the valve heads can also cause low compression. Record the highest 
gauge reading obtained, then repeat the procedure for the remaining 

cylinders. 

8 Due to the variety of testers available, and the fluctuation in 
starter motor speed when cranking the engine, different readings are 
often obtained when carrying out the compression test. For this reason, 
specific compression pressure figures are not quoted by Ford. How- 
ever, the most important factor is that the compression pressures are 
uniform in all cylinders, and that is what this test is mainly concerned 
with. 

9 If the pressure in any cylinder is considerably lower than the oth- 
ers, add a teaspoonful of clean oil into that cylinder through its spark 
plug hole and repeat the test. 

10 If the addition of oil temporarily improves the compression pres- 
sure, this indicates that bore or piston ring wear is responsible for the 
pressure loss. No improvement suggests that leaking or burnt valves, 
or a blown head gasket, may be to blame. 

11 A low reading from two adjacent cylinders is almost certainly 
due to the head gasket having blown between them; the presence of 
coolant in the engine oil will confirm this. 

12 If one cylinder is about 20 percent lower than the others and the 
engine has a slightly rough idle, a worn camshaft lobe or faulty cam 
follower/shim could be the cause. 

13 If the compression is unusually high, the combustion chambers 
are probably coated with carbon deposits. If this is the case, the cylin- 
der head should be removed and decarbonized. 

14 On completion of the test, install the spark plugs, then reconnect 
the ignition system coil and install the fuel pump fuse. 

3.5a Turn the engine so that the camshaft end slots 
are aligned... 

thick (while the strip’s thickness is critical, its length and width are not, 
but should be approximately 180 to 230 mm long by 20 to 30 mm 
wide) (see illustrations). 
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3.5b ... then insert the metal strip into the slots to locate 
and set the shafts to TDC 

6 A TDC timing hole is provided on the front of the cylinder block 
to permit the crankshaft to be located more accurately at TDC. The 
blanking plug is located behind the catalytic converter, and access is 
not easy - also, take care against burning if the engine is still warm 
(see illustration). 

7 Unscrew the timing pin blanking plug and screw in the timing 
pin (Ford service tool 303-620); this tool is obtainable from Ford deal- 
ers or a tool supplier. An alternative pin can be made from an M10 
diameter bolt, cut down so that the length from the underside of the 
bolt head to the tip is exactly 63.4 mm (see illustrations).-It may be 
necessary to slightly turn the crankshaft either way (remove the tool 
from the camshafts first) to be able to fully insert the timing pin. 

8 Turn the engine forwards slowly until the crankshaft comes into 
contact with the timing pin - in this position, the engine is set to TDC 
on the Number 1 cylinder. 

3.6 Remove the 

timing hole 
blanking plug - 
catalytic converter 
removed for clarity 

9 Before rotating the crankshaft again, make sure that the timing 
pin is removed. When operations are complete, do not forget to install 
the blanking plug. ' 

10 If the timing pin is not available, insert a length of wooden dowel 

(about 150 mm/6 in long) or similar into the Number 1 spark plug hole 
until it rests on the piston crown. Turn the engine back from its TDC 
position, then forward (taking care not to allow the dowel to be trapped 
in the cylinder) until the dowel stops rising - the piston is now at the 
top of its compression stroke and the dowel can be removed. 

11 There is a ‘dead’ area around TDC (as the piston stops rising, 
pauses and then begins to descend) which makes it difficult to find the 
exact location of TDC by this method; if accuracy is required, either 
carefully establish the exact mid-point of the dead area (perhaps by 
using a dial gauge and probe), or refer to Step 5. 

12 Once the Number 1 cylinder has been positioned at TDC on the 
compression stroke, TDC for any of the other cylinders can then be 
located by rotating the crankshaft clockwise 180° at a time and follow- 
ing the firing order (see Specifications). 

3.7a Home-made (left) and genuine 
(right) timing pins the hole... 

3.7b Insert the timing pin in BilG. ak . and screw it fully into position 

4 Valve cover - removal and installation . 

» Refer to illustrations 4.3, 4.4, 4.5, 4.6a and 4.6b 

REMOVAL 

1 Disconnect the battery negative cable (see Chapter 5). 

2 Where applicable, disconnect the ground cable and power steer- 
ing pipe support bracket from the cylinder head rear support 
plate/engine lifting eye. Move the pipe to one side. 

3 Unscrew the four bolts securing the plastic timing belt upper 
cover to the cylinder head (see illustration). It will not be possible to 
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4.3 Unscrew the timing belt upper 
cover bolts (arrows) 

4.4 Disconnect the crankcase 

breather hose from the cover 
4.5 Twist the spark plug wire boots, 
then remove the plug wires from the 
spark plugs 

4.6a Remove the retaining bolts (arrows) . . . 

completely remove the cover, as the engine/transmission right-hand 
mounting restricts this; however, once unbolted, the cover can be 
moved to one side to permit the removal of the valve cover. 

4 Disconnect the crankcase breather hose from the valve cover fit- 
ting (see illustration). On SVT models, disconnect the electrical con- 
nector from the VCT solenoid, at the engine side of the upper timing 
cover. 

5 Unplug the spark plug wires from the spark plugs and withdraw 
them, unclipping the leads from the cover (see illustration). On SVT 
models, first remove the screws and the spark plug wire cover. On 
models with coil-on-plug ignition, disconnect the electrical connectors 
at the coils, then unbolt and remove the individual coils. 

6 Working progressively, unscrew the valve cover retaining bolts, 
noting the (captive) spacer sleeve and rubber seal at each, then with- 
draw the cover (see illustrations). 

7 Discard the cover gasket; this must be replaced whenever it is 
disturbed. Check that the sealing faces are undamaged and that the 
rubber seal at each bolt hole is serviceable; replace any worn or dam- 
aged seals. 

INSTALLATION 

8 On installation, clean the cover and cylinder head gasket faces 

4.6b ... and lift off the valve cover 

carefully, then fit a new gasket to the cover, ensuring that it is located 
correctly by the rubber seals and spacer sleeves. 

9 Install the cover to the cylinder head, ensuring as the cover is 
tightened that the gasket remains seated. 

10 Working in a diagonal sequence from the center outwards, first 
tighten the cover bolts by hand only. Once all the bolts are hand-tight, 
go around once more in sequence, and tighten the bolts to the specified 
torque wrench setting. 

11 Install the spark plug wires, clipping them into place so that they 
are correctly routed; each is numbered and can also be identified by the 
numbering on its respective coil terminal. On SVT models, replace the 
spark plug wire cover. On models with coil-on-plug ignition, reinstall 
the coils, using a small amount of dielectric grease inside the boot end, 
then connect the electrical connectors to each coil. 

12 Reconnect the crankcase breather hose and install the timing belt 
upper cover bolts. Reconnect the VCT solenoid connector on SVT mod- 
els. 

13 Reconnect the ground cable and power steering pipe to the 
engine lifting eye, and reconnect the battery. On completion, run the 
engine and check for signs of oil leakage. 
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5 Valve clearances - checking and adjustment 

e>Note: For DIY purposes, note that while checking the valve 
clearances is an easy operation, changing the shims requires 
the use of a Ford special tool - owners may prefer to have this 
work carried out by a Ford dealer. 

CHECKING 

> Refer to illustration 5.3 

1 Remove the valve cover as described in Section 4. 
2 Set the Number 1 cylinder to TDC on the compression stroke as 

described in Section 3. The intake and exhaust cam lobes of the Num- 
ber 1 cylinder will be pointing upwards (though not vertical) and the 
valve clearances can be checked. 

3 Working on each valve in turn, measure the clearance between 
the base of the cam lobe and the shim using feeler gauges (see illus- 
tration). Record the thickness of the blade required to give a firm slid- 
ing fit on all four valves of the Number 1 cylinder. 

4 Now turn the crankshaft clockwise through 180° so that the 
valves of cylinder Number 3 are pointing upwards. Measure and record 
the valve clearances for cylinder Number 3. The clearances for cylin- 
ders 4 and 2 can be measured after turning the crankshaft through 
180° each time. Any measured valve clearances that do not fall in the 
specified range (see Specifications) must be adjusted. 

ADJUSTMENT 

->Note: Use of the Ford special tool is highly recommended, as 
the design of the camshafts and cylinder head and the lack of 
space mean that it would not be possible to use a screwdriver 
or similar tool to depress the cam follower without serious risk 
of damage to the cylinder head. The only alternative is to mea- 
sure the clearances very carefully (measure each several 
times, record the clearances measured, and take the average 
as determining the true value. Access can then be gained to the 
shims by removing the camshafts (see Section 11) so that all 
relevant shims can be changed without the need for special 
tools. This approach requires very careful, methodical work if 
the camshafts are not to be removed and replaced several 
times. 

5 If adjustment is required, the shim thicknesses must be changed 

5.3 Check the valve clearances with a feeler gauge of the 
specified thickness 

by depressing the cam follower and removing the old shim, then fitting 

a new one. 
6 Before changing a shim, the piston for the relevant cylinder 

needs to be lowered from its TDC position by turning the crankshaft 
approximately 90° clockwise. If this is not done, the piston will be too 
close to the valve to allow the cam follower to be depressed, and there 
is a risk of the valve being bent. 

7 Ford technicians use service tool 303-563A, which is bolted 
onto the cylinder head above each camshaft in turn using two of the 
camshaft bearing cap bolt locations - a spacer 8 x 12 mm (or equiva- 
lent thickness of 8 mm washers) may be required to allow the tool to 
be bolted onto the head. Locate the operating end of the tool onto the 
cam follower and operate the handle to depress the cam follower. 

8 Take great care not to scratch or otherwise damage the cam fol- 
lower and its housing. Remove the shim with a small screwdriver or 
magnetic probe, taking care not to scratch or damage the cam follower, 
then slowly release the pressure applied to the tool. Do not rotate the 
camshaft while a shim is removed - the risk of damage to the cam lobe 
and/or cam follower is too great. 

9 Record the thickness of the shim (in mm) which is engraved on 
the side facing away from the camshaft. If the marking is missing or 
illegible, a micrometer will be needed to establish shim thickness. 

10 If the valve clearance was too small, a thinner shim must be 
installed. If the clearance was too large, a thicker shim must be 
installed. When the shim thickness and the valve clearance are known, 
the required thickness of the new shim can be calculated as follows: 

Sample calculation - clearance too small 

Desired clearance (A) = 0.15 mm 
Measured clearance (B) = 0.09 mm 
Shim thickness found (C) = 2.55 mm 
Thickness required (D) = C +B-A=2.49mm 

Sample calculation - clearance too large 

Desired clearance (A) = 0.30 mm 
Measured clearance (B) = 0.36 mm 
Shim thickness found (C) = 2.19 mm 
Thickness required (D)=C +B-A =2.25mm 

11 Depress the cam follower again, and press the correct shim into 
the recess in the cam follower with the thickness marking facing down- 
wards. Ensure that the shim is properly located in the cam follower, 
and apply a smear of clean oil to it. 

12 When all the clearances of the first cylinder’s valves have been 
set, rotate the crankshaft through two full turns clockwise to settle the 
shims. Return the cylinder to TDC on the compression stroke and 
recheck the valve clearances. Repeat the procedure from step 10 
onwards if any are still incorrect. 

13 Repeat the process for the remaining cylinders, turning the 
crankshaft to bring each in turn first to the TDC position and then 90° 
after TDC, as described above. 

14 It will be helpful for future adjustment if a record is kept of the 
thickness of shim fitted at each position. The shims required can be 
purchased in advance once the clearances and the existing shim thick- 
nesses are known. It is permissible to interchange shims between cam 
followers to achieve the correct clearances, but it is not advisable to 
turn the camshaft with any shims removed, since there is a risk that the 
cam lobe will jam in the empty cam follower. : 

15 When all the clearances are correct, remove the tool, then install 
the valve cover as described in Section 4. 
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.6 Crankshaft pulley - removal and installation 

REMOVAL 

> Refer to illustrations 6.4a and 6.4b 

1 Remove the auxiliary drivebelt - either remove the drivebelt com- 
pletely, or just secure it clear of the crankshaft pulley, depending on the 
work to be carried out (see Chapter 1). 

2 Ifthe pulley is being removed as part of another procedure (such 
as timing belt replacement) it will be easier to set the engine to TDC now 
(as described in Section 3) before removing the crankshaft pulley bolt. 

3 The crankshaft must now be held or locked to prevent its rotation 
while the pulley bolt is unscrewed. Two holes are provided in the front 
face of the pulley, for use with a forked holding tool (with a bolt at each 
end of the forks, to locate in the holes). Such a tool can easily be fabri- 
cated from metal strips, but if preferred, proceed as follows: 

a) If the engine/transaxle is still installed in the vehicle, select high 
gear and have an assistant apply the brakes hard. 

b) Ifthe engine/transaxle has been removed but not yet separated, 
remove the starter motor (see Chapter 5) and lock the flywheel 
ring gear by jamming it with a screwdriver against the bellhous- 
ing. 

c) If the engine/transaxle has been removed and separated, use the 
method shown in Section 17, for removing the flywheel. 

e>Note: NEVER use the timing pin as a means of locking the 
crankshaft - it is not strong enough for this, and will shear off. 
Always ensure that the timing pin is removed before the crank- 
shaft pulley bolt (or similar fasteners) is slackened or tightened. 

4 Unscrew the pulley bolt and remove the pulley, noting which way 
round it is fitted (see illustrations). 

INSTALLATION 

5 The manufacturer does not require that a new pulley bolt be 
installed; however, note that it is tightened to a very high torque. Given 
its important role, it would be worth replacing the bolt when installing 
the pulley, especially if it is known to have been loosened previously. 

6 Installation is the reverse of the removal procedure; ensure that 

7 Timing belt covers - removal and installation 

UPPER COVER 

Removal 

> Refer to illustrations 7.1a, 7.1b, 7.2, 7.3a, 7.3b, 7.4, 7.5a, 
7.5b, 7.5c, 7.6, 7.7a and 7.7b 

1 To improve access to the cover, remove the coolant expansion 
tank mounting bolt, unclip it at the rear, and move the tank to one side 
without disconnecting the hoses (see illustrations). Remove the drive- 
belt and drivebelt idler pulley (see Chapter 1). 

6.4b .. . and remove the crankshaft pulley 

the pulley’s keyway is aligned with the crankshaft’s locating key. Tighten 
the pulley bolt to the specified torque setting, locking the crankshaft 
using the same method as for loosening. 

7.1a Unscrew the expansion tank mount bolt (arrow) .. . 
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7.1b ... and unclip the tank at 7.2 Lift out the power steering 
the rear fluid reservoir 

7.3a Unscrew the timing belt upper 
cover bolts at the front... 

7.3b ... and at the rear (arrows) 

2 Unclip the power steering fluid reservoir from its location, and 
move it aside, again without disturbing the hoses (see illustration). 

3 Unscrew the four bolts and withdraw the upper cover as far as 
possible (see illustrations). To remove the upper cover completely, the 
engine must be supported, as the right-hand engine mount must be 
removed. 

4 Position a jack at the timing belt end of the oil pan, with a large 

7.4 Jack and block of wood supporting the engine 

block of wood between the oil pan and the jack head, and raise the jack 
So that the weight of the engine is supported (see illustration). 

5 Mark the fitted position of the engine mounting on the inner 
fender before removing it. Progressively loosen and remove the 
nuts/bolts, then lift off the right-hand mounting (see illustrations). 

6 To completely remove the cover, the engine right-hand mounting 
Studs must be unscrewed - these have Torx end fittings, so they can be 

7.5a Engine right-hand mount nuts/bolts (arrows) 7.5b Loosen the nuts and bolts... 
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mount studs 

7.7b ... then lift off the cover 

unscrewed using a suitable socket (see illustration). 
7 Unclip the cylinder head temperature sensor wiring plug attached 

to the rear of the cover, then lift off the upper cover and remove it (see 
illustrations). 

Installation 

8 Installation is the reverse of the removal procedure. Tighten the 
mounting studs securely, align the engine mounting with the marks 
made before removal, and tighten all bolts to the specified torque set- 
ting. 

MIDDLE COVER 

Removal 

> Refer to illustrations 7.15a, 7.15b and 7.16 

9 Unbolt the coolant expansion tank, unclip it from the fender, and 
position it to one side without disconnecting the hoses. 

10 Unclip the power steering fluid reservoir from its location, and 
move it aside, again without disturbing the hoses. 

11 Support the engine using a floor jack and large block of wood 
beneath the oil pan. Unbolt the engine right-hand mount. 

12 Loosen the water pump pulley bolts. 
~ 43 Remove the auxiliary drivebelt (see Chapter 1). 

7.6 Unscrew and remove the engine 

7.15a Unbolt and remove the water 

pump pulley... 

7.7a Unclip the wiring plug at the 
rear of the cover... 

7.15b ... and the auxiliary drivebelt 
idler pulley 

14 Remove the timing belt upper cover as described previously in 
this Section. 

15 Unbolt the water pump pulley, and also the auxiliary drivebelt 
idler pulley (see illustrations). 

16 Unscrew the four middle cover bolts (one of which is a Torx 
type - note its location) and withdraw the cover (see illustration). 

7.16 Remove the timing belt middle cover 
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7.19a Unscrew the bolts (arrows)... 7.19b ... and remove the timing 7.22 Remove the inner shield 
belt lower cover (cylinder head removed for clarity) 

Installation cover edges engage correctly with each other, and note the torque set- 

17 Installation is the reverse of the removal procedure. Ensure the tings specified for the various fasteners. 
cover edges engage correctly with each other, and note the torque set- 
tings specified for the various fasteners. INNER SHIELD/COVER 

LOWER COVER Removal 

"PRS eGR SE Saky by sek on. py pape » Refer to illustration 7.22 

Rea 21 Remove the timing belt, its tensioner components and the 

18 Remove the crankshaft pulley (see Section 6). 22 The shield is secured to the cylinder head by two bolts at the 

19 Unscrew the cover's securing bolts and withdraw it (see illustra- top; unscrew these and withdraw the shield (see illustration). 

tions). Installation 
Installation 23 Installation is the reverse of the removal procedure; note the 

20 Installation is the reverse of the removal procedure. Ensure the torque settings specified for the various fasteners. 

8 Timing belt - removal, installation and tensioning 

e>Note: To carry out this operation, a new timing belt (where REMOVAL 
applicable), a new valve cover gasket and some special tools 
(see text) will be required. 

» Refer to illustrations 8.3, 8.11a, 8.11b and 8.12 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Apply the parking brake, then jack up the right-hand front wheel, 

and support the vehicle on an axle stand (see Jacking and towing). 
3 Remove the fasteners securing the right-hand front fenderwell 

liner in position, and withdraw the liner for access to the auxiliary dri- 
vebelt and crankshaft pulley (see illustration). Also unbolt and remove 
the auxiliary drivebelt lower cover. 

4 Loosen the three water pump pulley bolts while the drivebelt is 
still installed. 

9 Remove the crankshaft pulley as described in Section 6, then 
unbolt and remove the timing belt lower cover, referring to Sec- 
tion 7 if necessary. Also unbolt and remove the water pump pulley. 
Once this has been done, the car can be lowered if preferred. 

6 Remove the timing belt upper and middle covers as described in 
Section 7. 

7 Remove the valve cover as described in Section 4. 
8.3 Remove the right-hand front fenderwell liner 
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8.11a Unscrew the bolt... 

8 Set the engine to TDC on the Number 1 cylinder, as described in 
Section 3. For this operation, the timing pin described must be used to 
ensure accuracy. Once the spark plugs have been removed, cover their 
holes with clean rags, to prevent dirt from dropping in. 

9 Before removing the timing belt, note that Ford service 
tool 303-376 will be needed, to set the camshafts to their TDC position. 
Fortunately, a substitute tool can be made from a strip of metal 5 mm 
thick (while the strip’s thickness is critical, its length and width are not, 
but should be approximately 180 to 230 mm long by 20 to 30 mm 
wide) (see illustration 3.5b). 

10 If the timing belt is to be re-used (and this is not recommended), 
mark it with paint to indicate its direction of rotation (clockwise, viewed 
from the timing belt end of the engine). 

11 Loosen the timing belt tensioner bolt, and turn the tensioner 
clockwise, using an Allen key in the hole provided. Now unscrew the 
bolt and unhook the tensioner from the inner shield (see illustrations). 

12 Ensuring that the sprockets are turned as little as possible, slide 
the timing belt off the sprockets and pulleys, and remove it (see illus- 
tration). 

13 If the timing belt is not being installed right now (or if the belt is 
being removed as part of another procedure, such as cylinder head 
removal), temporarily install the engine right-hand mount and tighten 
the bolts securely. 

14 If the old belt is likely to be reinstalled, check it carefully for any 
Signs of uneven wear, splitting, cracks (especially at the roots of the 
belt teeth). 

15 Even if a new belt is to be installed, check the old one for signs 
of oil or coolant. If evident, trace the source of the leak and rectify it, 
then clean the engine timing belt area and related components to 
remove all traces of oi! or coolant. Do not simply install a new belt in 
this instance, or its service life will be greatly reduced, increasing the 
risk of engine damage if it fails in service. 

16 Always replace the belt if there is the slightest doubt about its 
condition. As a precaution against engine damage, the belt must be 
replaced as a matter of course at the intervals given in Chapter 1; if the 
car's history is unknown, the belt should be replaced irrespective of its 
apparent condition whenever the engine is overhauled. 

17 Similarly check the belt tensioner, replacing it if there is any 
doubt about its condition. Check also the sprockets and pulleys for 
signs of wear or damage (and particularly cracking), and ensure that the 
tensioner and guide pulleys rotate smoothly on their bearings; replace 
any worn or damaged components. 

8.11b ... then unhook and remove 

the timing belt tensioner 
8.12 When removing the timing belt, 

ensure the sprockets do not turn 

->Note: It is considered good practice by many professional 
mechanics to replace tensioner and guide pulley assemblies as 
a matter of course, whenever the timing belt is replaced. 

Installation 

> Refer to illustrations 8.19, 8.25a, 8.25b and 8.26 

18 Without turning the crankshaft more than a few degrees, check 
that the engine is still set to TDC on the Number 1 cylinder - i.e., that 
the timing pin is still inserted. 

19 The TDC position of the camshafts must now be set, and for this, 
the camshaft sprocket bolts must be loosened. A holding tool will be 
required to prevent the camshaft sprockets from rotating while their 
bolts are slackened and retightened; either obtain Ford service 
tool 205-072, or fabricate a substitute as follows. Find two lengths of 
steel strip, one approximately two feet long and the other about eight 
inches long, and three bolts with nuts and washers; one nut and bolt 
forming the pivot of a forked tool, with the remaining nuts and bolts at the 
tips of the ‘forks’, to engage with the sprocket spokes (see illustration). 

e>Note 1: Do not use the camshaft setting tool (whether genuine 
Ford or not) to prevent rotation while the camshaft sprocket 
bolts are loosened or tightened; the risk of damage to the 
camshaft concerned and to the cylinder head is far too great. 
Use only a forked holding tool applied directly to the sprockets, 
as described. 

8.19 Use a sprocket holding tool while loosening the 
camshaft sprocket bolts 
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8.25a Use an Allen key to set the tensioner pointer in the 
center of the square window... . 

->Note 2: As an alternative, the camshaft can be held with a 
large open-end wrench on the hex portion of the camshaft while 
loosening the sprocket bolts. 

20 Loosen the camshaft sprocket bolts, ensuring that the camshafts 
are turned as little as possible as this is done. The bolts should be 
loose enough that the sprockets are free to turn on the shafts. It is 
essential that the bolts are left loose until the timing belt has been 
installed and tensioned, otherwise the valve timing will not be accurate. 

21 The tool described in Step 9 is now required. Rest the tool on the 
cylinder head mating surface, and slide it into the slot in the left-hand end 
of both camshafts. The tool should slip snugly into both slots while rest- 
ing on the cylinder head mating surface. if one camshaft is only slightly 
out of alignment, rotate the camshaft gently and carefully until the tool 
will fit. Once the camshafts are set at TDC, the positions of the sprockets 
are less important - they can move independently of the camshafts, to 
allow the timing belt to be accurately installed and tensioned. 

22 When installing the belt, note that the tensioner must not be 
installed until after the belt is fully positioned around the sprockets and 
pulley(s). 

23 Install the timing belt; if the original is being reinstalled, ensure 
that the marks and notes made on removal are followed, so that the belt 
is installed to run in the same direction. Starting at the crankshaft 
sprocket, work counterclockwise around the guide pulley(s) and 
camshaft sprockets. Ensure that the belt teeth engage correctly with 
those on the sprockets. 

24 Any slack in the belt should be kept on the tensioner side - the 
‘front’ run must be kept taut, without altering the position of the crank- 
shaft or the camshafts. If necessary, the camshaft sprockets can be 
turned slightly in relation to the camshafts (which remain fixed by the 
aligning tool). 

25 When the belt is a good fit on the sprockets and guide pulley(s), 
the belt tensioner can be installed. Hook the tensioner into the timing 
belt inner shield, and insert the bolt loosely. Using the Allen key, turn 
the tensioner counterclockwise until the arrow is aligned with the mark 
or square hole on the bracket, then tighten the tensioner bolt to its 
specified torque (see illustrations). 

e>Note: The timing belt tensioner automatically adjusts the ten- 
sion by internal spring forces - checking the tension once set, 
for instance, by depressing or twisting the timing belt, will not 
give a meaningful result. 

26 Tighten both camshaft sprocket bolts to the specified torque, 
holding the sprockets stationary using the tool described in Step 19 
(see illustration). 

27 Remove the camshaft aligning tool and the timing pin. Temporar- 

8.25b .. . then hold it while the tensioner bolt is tightened 

to the specified torque 

ily install the crankshaft pulley, and rotate the crankshaft through two 
full turns clockwise to settle and tension the timing belt, returning to 

the position described in Section 3. Check that the timing pin can be 
fully installed, then install the camshaft aligning tool; it should slip into 
place as described in Step 21. If all is well, proceed to Step 30. 

28 If one camshaft is only just out of line, attach the forked holding 
tool to its sprocket, adjust its position as required, and check that any 
slack created in the belt has been taken up by the tensioner; rotate the 
crankshaft two turns clockwise and install the camshaft aligning too! to 
check that it now fits as it should. If all is well, proceed to Step 29. 

29 If either camshaft is significantly out of line, use the holding tool 
described in Step 19 above to prevent its sprocket from rotating while 
its retaining bolt is loosened - the camshaft can then be rotated care- 
fully until the camshaft aligning too! will slip into place; take care not to 
disturb the relationship of the sprocket to the timing belt. Without dis- 
turbing the sprocket’s new position on the camshaft, tighten the 
sprocket bolt to its specified torque setting. Remove the camshaft align- 
ing tool and timing pin, and rotate the crankshaft two more turns clock- 
wise, and install the tool to check that it now fits as it should. 

30 The remainder of the reassembly procedure is the reverse of 
removal, noting the following points: 

a) Make sure that the timing pin and camshaft aligning tool are 
removed. 

b) When replacement the engine right-hand mount, remember to 
install the timing belt upper cover. 

c) Tighten all fasteners to the specified torque settings. 

8.26 Tighten the camshaft sprocket bolts to the specified torque 
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TENSIONER 

1 Removing the tensioner should only be attempted as part of the 
timing belt replacement procedure, described in Section 8, While it is 
possible to reach the tensioner when only the timing belt upper and 
middle covers have been removed (see Section 7), the whole timing 
belt procedure must be followed, to ensure that the valve timing is cor- 
rectly reset once the belt's tension has been disturbed. 

2 Remove and check the tensioner as described in Section 8. 

e>Note: It is considered good practice by many professional 
mechanics to replace tensioner assemblies as a matter of 
course, whenever the timing belt is replaced. 

3 Once the old tensioner has been removed as described, the new 
tensioner can be installed in its place during the belt replacement pro- 
cedure - there are no special procedures involved in setting the new 
tensioner. 

CAMSHAFT AND CRANKSHAFT SPROCKETS 

Removal 

> Refer to illustrations 9.5a, 9.5b, 9.6a, 9.6b and 9.6c 

e>Note: On SVT models, the intake camshaft sprocket incorpo- 
rates the hydraulic VCT actuator. 

4 As with the tensioner, removing any of the sprockets involves 
releasing the timing belt tension, so the whole timing belt procedure 
(see Section 8) must be followed. While it may be possible to remove 
the sprockets once their respective covers have been removed (see Sec- 
tion 7), the complete timing belt removal/replacement procedure must 
be followed, to ensure that the valve timing is correctly reset once the 
belt's tension has been disturbed. 

5 With the timing belt removed, the camshaft sprockets can be 
detached once their retaining bolts have been loosened as described in 
Section 8; although not essential, it is good working practice to mark 
the sprockets for position (see illustrations). 

6 The crankshaft sprocket can be pulled off the end of the crank- 
shaft once the crankshaft (grooved) pulley and the timing belt have 
been removed. Note the FRONT marking identifying the sprocket’s out- 
board face and the thrustwasher behind it; note which way the thrust- 
washer is installed (see illustrations). Note the sprocket-locating 
Woodruff key; if this is loose, it should be removed for safe storage 

9 Timing belt tensioner and sprockets - removal and installation 

9.5b ... and remove the camshaft sprockets 

with the sprocket. 
7 Check the sprockets as described in Section 8. 

Installation 

8 Installation is the reverse of the removal procedure. Install and 
tension the timing belt as described in Section 8. 

_ 9.6a Crankshaft sprocket 
FRONT marking the crankshaft 

9.6b The sprocket simply slides off 9.6c Remove the thrustwasher 
if necessary 
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9.11 Remove the timing belt guide pulley (timing belt 
already removed) 

10 Camshaft oil seals - replacement 

TIMING BELT GUIDE PULLEY(S) 

Removal 

» Refer to illustration 9.11 

9 To remove the upper guide pulley, remove the timing belt upper 

and middle covers as described in Section 7. 
10 To remove the lower guide pulley (early models only), remove the 

timing belt lower cover as described in Section 7. 

11 Loosen the guide pulley bolt, and withdraw the pulley from the 
belt (see illustration). Care must be taken as the pulley is removed, so 
that the timing belt does not come off the sprockets. On early models, if 
both pulleys are to be changed, it may be advisable to only remove one 

at a time, if possible. 
12 Check the condition of the pulley(s) as described in Section 8. 

e>Note: It is considered good practice by many professional 
mechanics to replace guide pulley assemblies as a matter of 
course, whenever the timing belt is replaced. 

Installation 

13 Installation is the reverse of the removal procedure; tighten the 
pulley bolts to the specified torque setting. 

> Refer to illustrations 10.6a and 10.6b 

1 Remove the timing belt as described in Section 8, and take off 
the camshaft sprocket(s) as required, as described in Section 9. Even if 
only one seal is leaking, it is prudent to replace both at the same time. 

2 Try prying the seal out first, but take care not to damage the 
head, bearing cap, or camshaft, as this will result in further leaks, even 
with a new seal. An alternative is to drill a small hole in the seal, thread 
in a small self-tapping screw, and use pliers on the screw head to pull 
the seal out. 

3 If the seal proves difficult to remove, unbolt the camshaft right- 
hand bearing cap and withdraw the defective oil seal: note that the cap 
is fitted using sealant, which must be cleaned off, and fresh sealant 
applied when replaced. On SVT models, there is one large bearing cap 
that fits over both camshafts, and also contains the oil passageway and 
solenoid for the VCT assembly. 

4 Clean the seal housing and polish off any burrs or raised edges, 

10.6a Fit the seal, lips inwards, using your fingers . . . 

which may have caused the seal to fail in the first place. Where applic- 

able, install the bearing cap, using sealant and tightening the cap bolts 
as described in Section 11. On SVT models, whenever the front bear- 
ing cap is removed, replace the oil seal surrounding the oil feed pas- 
sage to the VCT. 

5 To fit a new seal, Ford recommend the use of their service 
tool 303-039, with a bolt (10 mm thread size, 70 mm long) and a 
washer, to draw the seal into place when the camshaft bearing cap is 
bolted down; a substitute is to use a suitable socket. 

6 Grease the seal lips to ease installation, then fit it over the end of 
the camshaft using your fingers. Draw or tap the seal into place until it 
is flush with the housing/bearing cap outer edge (see illustrations). 

7 Install the sprocket to the camshaft, tightening the retaining bolt 
loosely. 

8 The remainder of the reassembly procedure, including checking 
the camshaft alignment (valve timing) and setting the timing belt ten- 
sion, is as described in Section 8. 

10.6b ... then tap it home using a large socket 



REMOVAL 

> Refer to illustrations 11.3, 11.4a, 11.4b, 11.5a and 11.5b 

1 Remove the timing belt as described in Section 8. 
2 Remove the camshaft sprockets as described in Section 9; while 

both are the same and could be interchanged, it is good working prac- 
tice to mark them so that each is replaced only to its original location. 

3 All the camshaft bearing caps have a single-digit identifying 
number etched on them. The exhaust camshaft’s bearing caps are num- 
bered in sequence 0 (right-hand cap) to 4 (left-hand cap), the intake's 5 
(right-hand cap) to 9 (left-hand cap). Each cap is to be fitted so that its 
numbered side faces outwards, to the front (exhaust) or to the rear 
(intake) (see illustration). If no marks are present, or they are hard to 
see, make your own - the bearing caps must be replaced in their origi- 
nal positions. 

4 Working in the sequence shown, loosen the camshaft bearing cap 
bolts progressively by half a turn at a time (see illustration). Work only 
as described, to release gradually and evenly the pressure of the valve 
Springs on the caps. 

5 Withdraw the caps, noting their markings and the presence of the 
locating dowels, then remove the camshafts and withdraw their oil seals 
(see illustrations). The intake camshaft can be identified by the refer- 

11.4a Camshaft bearing cap loosening sequence - loosen 
each pair of bolts (arrows) in the sequence 

11.5a Remove the bearing caps. . . 

11 Camshafts and cam followers - removal, inspection and installation 

11.5b ... then lift out the camshafts 
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11.3 The Number 2 
camshaft bearing 
marking 

ence lobe for the camshaft position sensor; therefore, there is no need 
to mark the camshafts. 

6 Obtain sixteen small, clean containers, and number them 1 to 16. 
Using a rubber suction tool (such as a valve-lapping tool), withdraw 
each cam follower in turn and place them in the containers. Do not 
interchange the cam followers, or the rate of wear will be much 
increased. Make sure the shims remain with their corresponding cam 
followers, to ensure correct replacement. 

36034-11.4b HAYNES 

11.4b Camshaft bearing cap loosening sequence on SVT 
models — loosen each pair of bolts in the sequence 

11.8 Measure the cam follower 

outside diameter at several points 
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11.11 Check that 
the camshaft 
bearing oilways are 
not blocked with dirt 
like this one (arrow) 

11.20b . .. then install the camshafts... 

INSPECTION 

> Refer to illustrations 11.8 and 11.11 

7 With the camshafts and cam followers removed, check each for 
signs of obvious wear (scoring, pitting, etc) and for roundness and 
replace if necessary. 

8 Measure the outside diameter of each cam follower - take mea- 
surements at the top and bottom of each cam follower, then a second 
set at right-angles to the first; if any measurement is significantly differ- 
ent from the others, the cam follower is tapered or oval (as applicable) 
and must be replaced (see illustration). If the necessary equipment is 
available, measure the inside diameter of the corresponding cylinder 
head bore. No manufacturer's specifications were available at time of 
writing; if the cam followers or the cylinder head bores are excessively 
worn, new cam followers and/or a new cylinder head may be required. 

9 If the engine's valve components have sounded noisy, it may be 
just that the valve clearances need adjusting. Although this is part of 
the routine maintenance schedule in Chapter 1, the extended checking 
interval and the need for dismantling or special tools may result in the 
task being overlooked. 

10 Visually examine the camshaft lobes for score marks, pitting, 
galling (wear due to rubbing) and evidence of overheating (blue, discol- 
ored areas). Look for flaking away of the hardened surface layer of each 
lobe. If any such signs are evident, replace the component concerned. 

11 Examine the camshaft bearing journals and the cylinder head 
bearing surfaces for signs of obvious wear or pitting. If any such signs 
are evident, consult an automotive machine shop for advice. Also check 
that the bearing oilways in the cylinder head are clear (see illustration). 

12 Using a micrometer, measure the diameter of each journal at sev- 

11.20a Lubricate the camshaft bearing surfaces... . 

eral points. If the diameter of any one journal is less than the specified 
value, replace the camshaft. 

13 To check the bearing journal running clearance, remove the cam 
followers, use a suitable solvent and a clean lint-free rag to clean care- 
fully all bearing surfaces, then install the camshafts and bearing caps 
with a strand of Plastigage across each journal. Tighten the bearing cap 
bolts in the given sequence (see Installation) to the specified torque 
setting (do not rotate the camshafts), then remove the bearing caps and 
use the scale provided to measure the width of the compressed strands. 
Scrape off the Plastigage with your fingernail or the edge of a credit 
card - don’t scratch or nick the journals or bearing caps. 

14 If the running clearance of any bearing is found to be worn to 
beyond the specified service limits, install a new camshaft and repeat 
the check; if the clearance is still excessive, the cylinder head must be 
replaced. 

15 To check camshaft endplay, remove the cam followers, clean the 
bearing surfaces carefully and install the camshafts and bearing caps. 
Tighten the bearing cap bolts to the specified torque wrench setting, 
then measure the endplay using a dial indicator mounted on the cylin- 
der head so that its tip bears on the camshaft right-hand end. 

16 Tap the camshaft fully towards the gauge, zero the gauge, then 
tap the camshaft fully away from the gauge and note the gauge reading. 
If the endplay measured is found to be at or beyond the specified ser- 
vice limit, install a new camshaft and repeat the check; if the clearance 
is still excessive, the cylinder head must be replaced. 

INSTALLATION 

> Refer to illustrations 11.20a, 11.20b, 11.20c, 11.21, 11.22a, 
11.22b, 11.23a, 11.23b, 11.27, 11.29a and 11.29b 

17 As a precaution against the valves hitting the pistons when the 
camshafts are replaced, remove the timing pin and turn the engine . 
approximately 90° back from the TDC position - this should move all 
the pistons an equal distance down the bores. This is only a precaution 
- if the engine is known to be at TDC on the Number 1 cylinder, and the 
camshafts are replaced as described below, valve-to-piston contact 
should not occur. 

18 On reassembly, liberally oil the cylinder head cam follower bores 
and the cam followers. Carefully install the cam followers to the cylin- 
der head, ensuring that each cam follower is replaced to its original 
bore, and is the correct way up. Some care will be required to enter the 
cam followers squarely into their bores. Make sure that the shims are 
installed in their previously-noted positions. 
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11.20c ... ensuring that the slot at 
the transmission end is 
approximately horizontal 

19 It is highly recommended that new camshaft oil seals are 
installed, as a precaution against later failure - it would seem a false 
economy to install old seals, especially since they may not seal, having 
been disturbed. The new seals are installed after the caps are tightened 
- see Section 10. 

20 Liberally oil the camshaft bearings (not the caps) and lobes. 
Ensuring that each camshaft is in its original location, install the 
camshafts, locating each so that the slot in its left-hand end is approxi- 
mately parallel to, and just above, the cylinder head mating surface (see 
illustrations). Check that, as each camshaft is laid in position, the metal 
strip TDC setting tool will fit into the slot. 

21 Ensure that the locating dowels are pressed firmly into their 
recesses and check that all mating surfaces are completely clean, 
unmarked and free from oil. Apply a thin film of suitable sealant (Ford 
recommends a sealant to specification WSK-M4G348-A5) to the mating 
surfaces of each camshaft’s right-hand bearing cap (see illustration). 

22 Apply a little oil to the camshaft as shown, then install each of 
the camshaft bearing caps to its previously-noted position, so that its 
numbered side faces outwards, to the front (exhaust) or to the rear 
(intake) (see illustrations). 

23 Ensuring that each cap is kept square to the cylinder head as it is 
tightened down and working in the sequence shown, tighten the 
camshaft bearing cap bolts slowly and by one turn at a time, until each 
cap touches the cylinder head (see illustration). 

24 Next, go round again in the same sequence, tightening the bolts 

to the specified Stage 1 torque setting. 
25 With all the bolts tightened to the Stage 1 torque, go round in 

sequence once more, tightening them to the Stage 2 torque setting. 
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11.23a Camshaft bearing cap tightening sequence 

11.21 Apply sealant to each of the 
bearing caps at the timing belt end 

11.22a Apply a little oil to the 
camshaft surface... 

11.22b ... then 

install the camshaft 

bearing caps 

26 Wipe off all surplus sealant, so that none is left to find its way 
into any oilways. Follow the sealant manufacturer's instructions as to 
the time needed for curing; usually, at least an hour must be allowed 
between application of the sealant and starting the engine (including 
turning the engine for further reassembly work). 

27 Once the caps are fully tightened, it makes sense to check the 
valve clearances before proceeding - assuming that the Ford tool 
described in Section 5 is not available, the camshafts have to be 
removed to allow any of the shims to be changed. Turning the 
camshafts with the timing belt removed carries a risk of the valves hit- 
ting the pistons, so (if not already done) remove the timing pin and turn 
the crankshaft 90° counterclockwise first. Set the camshafts to TDC on 
the Number 1 cylinder using the setting tool (see Section 8) to estab- 
lish a starting point, then proceed as described in Section 5 (see illus- 

[86034-17.23b HAYNES] .23b HAYNES' 

11.23b Camshaft bearing cap tightening sequence - 
SVT models 
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tration). When all the clearances have been checked, bring the crank- 
Shaft back to TDC, and install the timing pin. 

28 Install new camshaft oil seals as described in Section 10. 
29 Using the marks and notes made on dismantling to ensure that 

each is replaced to its original camshaft, install the sprockets to the 
camshafts, tightening the retaining bolts loosely (see illustrations). 

+k CAUTION: 

On SVT models, the VCT actuator/sprocket must go on the intake 
camshaft. 

30 The remainder of the reassembly procedure, including replace- 
ment of the timing belt and setting the valve timing, is as described in 
Section 8. On completion (if not already done), check and adjust the 
valve clearances as described in Section 5. 

11.29a Install the 

camshaft sprockets. . . 

Note: The procedure below describes removing the cylinder 
head without the intake manifold, which was found to be the 
easiest option in practice - the intake manifold can be unbolted 
from the head, and moved rearwards to allow the head to be 
withdrawn. If preferred, however, the intake manifold may be 
removed completely as described in Chapter 4. 

REMOVAL 

> Refer to illustrations 12.7, 12.8a, 12.8b, 12.8c, 12.10a, 
12.10b, 12.10c, 12.11a, 12.11b, 12.12a, 12.12b, 12.152, 
12.15b, 12.16, 12.17, 12.18, 12.19a, 12.19b, 12.23 and 12.24 

1 Referring to Chapter 12, identify and remove the fuel pump fuse 

12.7 Disconnect the camshaft 
position sensor wiring plug 

12.84 Use a screwdriver to pry out 
the wire clips. . . 

11.27 Set the camshafts to TDC using the metal strip in the 

slotted ends 

11.29b ... and 
secure with the 
retaining bolts, 
tightened only 
loosely at this stage 

12 Cylinder head - removal and installation 

from the fusebox. Now start the engine and allow it to run until it stalls. 
If the engine will not start, at least‘keep it cranking for about 10 sec- 
onds. The fuel system should now be depressurized. 

2 Disconnect the negative battery terminal (see Chapter 5). 
3 Drain the cooling system as described in Chapter 1. It is prefer- 

able when removing the cylinder head for the front wheels to remain on 
the ground as much as possible, as this makes working on the top of 
the engine easier. Also, once the right-hand engine mount has been 
removed (for removing the timing belt), the engine must be further 
supported if the front of the car is raised. 

4 Remove the timing belt as described in Section 8, and the 
camshafts as described in Section 11. 

5 Temporarily install the engine right-hand mount, tightening the 

12.8b ... recover the clips using a 
magnetic tool... 
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12.8c ... then lift off the injector 
wiring busbar 

bolts securely. Also install the valve cover, to protect the top of the 
engine until the cylinder head bolts are removed. 

6 Remove the air cleaner intake duct, and disconnect the accelera- 
tor cable, using the information in Chapter 4A. On 2003 and later non- 
SVT models, disconnect the EGR pipe and remove the EGR valve (see 
Chapter 4). 

7 Disconnect the wiring plug from the camshaft position sensor, 
located at the rear of the head, at the transmission end (see illustration). 
On SVT engines, remove the engine-lifting bracket at the intake mani- 
fold. 

8 Using a small screwdriver, pry up and remove the four wire clips 
(one on each injector) securing the injector wiring busbar - use a mag- 
netic holding tool to prevent the wire clips falling down the back of the 
engine as they are removed. Lift off the wiring busbar, and move it to 
the rear (see illustrations). 

9 The intake manifold is secured by seven bolts, and a stud and 
nut at either end. Note that the right-hand nut also secures a wiring 
support bracket - unclip the wiring before removing the bracket. Loosen 
and remove the manifold nuts and bolts. On SVT models, disconnect 
the IMRC (intake manifold runner control) cable and the knock sensor 
connector. 

10 The manifold cannot easily be removed from the end studs, so 
the studs themselves must be unscrewed from the cylinder head - Torx 
end fittings are provided to make unscrewing the studs easier. Remove 
the studs, and move the manifold fully to the rear, clear of the head (see 
illustrations). Note that a set of four new intake manifold gaskets should 
be obtained for replacement. 

12.10a The intake manifold is located 
on studs (arrow indicates one) .. . 

12.10b ... which must be 

unscrewed and removed... 

12.10c ... before moving the manifold assembly rearwards 
away from the head 

e>Note: On SVT models, the intake manifold is a two-piece 
design. Separate the outer manifold to gain access to the 
mounting bolts/studs for the inner manifold. 

11 Remove the alternator as described in Chapter 5. This is neces- 
sary, since the alternator mounting bracket is attached to the head, and 
one of the bracket bolts can only be taken out with the alternator 
removed. To improve access, disconnect the large injection harness 
multi-plug and the cylinder head temperature wiring plug above the 

12.11a Disconnect the cylinder head 
temperature wiring plug... 

12.11b ... then unclip and separate 
the injection harness multi-plug 

12.12a Unbolt the ground wire from 
the engine lifting eye 
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12.12b Unscrew and remove the 12.15a Unscrew the three 12.15b .. . and remove the 
cylinder head temperature sensor bolts (arrows) . . . thermostat housing from the head 

12.16 Unbolt one of the power 12.17 Dipstick tube securing 12.18 Unbolt the power steering 
steering fluid pipe brackets nut (arrow) pump bracket 

alternator (see illustrations). 15 There are two options regarding the thermostat housing - either 
12 Disconnect the ground wire attached to the engine rear lifting disconnect the hoses from it (noting their positions), or unscrew the 

eye. To avoid damaging it, unscrew and remove the cylinder head tem- three bolts and detach the housing from the head (see illustrations). If 
perature sensor (see illustrations). the latter option is chosen, the hoses can remain in place, but a new 

13 Unbolt and remove the alternator mounting bracket, which is housing O-ring seal must be obtained for replacement. 
secured by three bolts and one nut. Alternatively, remove just the single 16 At the front of the head, unbolt and separate the power steering 
bolt securing the bracket to the head, leaving the bracket in place. fluid pipe support brackets at either end (see illustration). Move the 

14 Remove the ignition coil as described in Chapter 5. pipe forwards, clear of the head, but do not strain the pipe too much. 
17 Remove the nut securing the upper end of the dipstick tube, and 

move the tube away from the head (see illustration). 
18 Remove the power steering pump as described in Chapter 10 (the 

fluid pipes need not be disconnected, providing the pump is supported, 
Clear of the engine). Unbolt the power steering pump mounting bracket, 
which is secured by three bolts and one nut, and remove the bracket 
from the head (see illustration). 

19 Unscrew the bolts securing the exhaust manifold heat shield, and 
lift the shield off (see illustrations). It is quite likely that difficulty will be 
experienced removing the bolts, as corrosion may have effectively 
rounded-off the bolt heads - be sure to use a close-fitting socket or 
box-end wrench. If the bolts cannot be removed, as a last resort, the 
heat shield will have to be destroyed to remove it - take care, however, 
that the wiring for the oxygen sensor (located just below the heat 
shield) is not damaged during this operation. 

20 The front section of the exhaust (which includes the catalytic 
12.194 Unscrew the four bolts (arrows) . . . 



12.19b ... and remove the heat shield 

converter) must now be removed as described in Chapter 4, leaving the 
exhaust manifold attached to the head. 

21 Before loosening the cylinder head bolts, check around the head 
to ensure that there is nothing still attached to it, nor anything else that 
would interfere with the head being lifted off. Move any wiring or hoses 
aside as necessary. 

22 Although it is unlikely to be relevant in the case of the DIY 
mechanic, it should be noted that, according to Ford, the cylinder head 
should not be removed until it has cooled to ambient temperature. 

23 Using a Torx key or socket (TX 55 size), loosen the ten cylinder 
head bolts progressively and by half a turn at a time, working in 
the reverse order of the sequence shown for tightening (see illustra- 
tion 12.42). Remove the bolts, and store them carefully if they are to be 
re-used (see illustration). Ford states that the bolts may be re-used 
twice only - if there is any doubt about this, it is preferable to obtain a 
complete set of new bolts for replacement. 

24 Lift the cylinder head away; use assistance if possible, as it is a 
heavy assembly (see illustration). 

25 If the head is stuck, be careful how you choose to free it. Remem- 
ber that the cylinder head is made of aluminum alloy, which is easily 
damaged. Striking the head with tools carries the risk of damage, and 
the head is located on two dowels, so its movement will be limited. Do 
not, under any circumstances, lever the head between the mating sur- 
faces, as this will certainly damage the sealing surfaces for the gasket, 
leading to leaks. Try rocking the head free, to break the seal, taking care 

not to damage any of the surrounding components. 
26 Once the head has been removed, recover the gasket from the 

two dowels, and discard it. 

INSPECTION 

->Note: For dismantling the cylinder head, and other procedures 
relating to the valves, refer to Chapter 2D. 

27 The mating faces of the cylinder head and cylinder block must be 
perfectly clean before replacement the head. Use a hard plastic or wood 

scraper to remove all traces of gasket and carbon; also clean the piston 

crowns. 
28 Take particular care during the cleaning operations, as aluminum 

alloy is easily damaged. Also, make sure that the carbon is not allowed 
to enter the oil and water passages - this is particularly important for 
the lubrication system, as carbon could block the oil supply to the 
engine's components. Using adhesive tape and paper, seal the water, oil 
and bolt holes in the cylinder block. 
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12.24 Lift off the cylinder head 

29 To prevent carbon entering the gap between the pistons and 
bores, smear a little grease in the gap. After cleaning each piston, use a 
small brush to remove all traces of grease and carbon from the gap, 
then wipe away the remainder with a clean rag. 

30 Check the mating surfaces of the cylinder block and the cylinder 
head for nicks, deep scratches and other damage. If slight, they may be 
removed carefully with a file, but if excessive, replacement is necessary 
as it is not permissible to machine the surfaces. 

31 If warpage of the cylinder head gasket surface is suspected, use a 
straight-edge to check it for distortion. Refer to Part C of this Chapter if 
necessary. 

32 Ford states that the cylinder head bolts can be re-used twice, but 
they should be checked carefully before doing so. Examine the threads 
in particular for any signs of damage. If any of the thread inside the 
cylinder head holes has been removed with the bolts, seek expert 
advice before proceeding. Lay the bolts out next to each other, and 
compare their length - if any one has stretched, so that it is longer than 
the rest, it should not be re-used, and it is probably advisable to 
replace all the bolts as a set. If there is any doubt as to the condition of 
the bolts, install new ones - the cost of a set of bolts is nothing com- 
pared to the problems which may be caused if a bolt shears or strips 
when being tightened. 

33 If the cylinder head bolts are re-used, paint or scribe the top of 
each bolt with a single dot or line, as a reminder if the head has to be 
removed at a later date. 
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12.37a Lay the new head gasket in position over 
the dowels... 

INSTALLATION 

> Refer to illustrations 12.37a, 12.37b, 12.40, 12.41, 12.42, 
12.43 and 12.44 

34 Wipe clean the mating surfaces of the cylinder head and cylinder 
block. Check that the two locating dowels are in position in the cylinder 
block. 

35 The cylinder head bolt holes must be free from oil or water. This 
is most important, because a hydraulic lock in a cylinder head bolt hole 
can cause a fracture of the block casting when the bolt is tightened. 

36 The new head gasket is selected according to a number cast on 
the front face of the cylinder block, in front of the Number 1 cylinder. 
Consult a Ford dealer or your parts supplier for details - if in doubt, 
compare the new gasket with the old one. 

37 Position a new gasket over the dowels on the cylinder block sur- 
face, so that the TOP/OPEN mark is uppermost; where applicable, the 
‘tooth’ (or teeth, according to engine size) should protrude towards the 
front of the vehicle (see illustrations). 

38 Temporarily install the crankshaft pulley and rotate the crankshaft 
counterclockwise so that the Number 1 cylinder’s piston is lowered to 
approximately 20 mm before TDC, thus avoiding any risk of valve/pis- 
ton contact and damage during reassembly. 

12.40 Cylinder head locating dowels (arrows) 

12.37b .. . head gasket ‘teeth’ should be at the front of 

the block 

39 As the cylinder head is such a heavy and awkward assembly to 
install, it is helpful to make up a pair of guide studs from two 10 mm 
(thread size) studs approximately 90 mm long, with a screwdriver slot 
cut in one end - two old cylinder head bolts (if available) with their 
heads cut off would make a good starting point. Screw these guide 
studs, screwdriver slot upwards to permit removal, into the bolt holes at 
diagonally-opposite corners of the cylinder block surface (or into those 
where the locating dowels are fitted); ensure that approximately 70 mm 
of stud protrudes above the gasket. 

40 Install the cylinder head, sliding it down the guide studs (if used) 
and locating it on the dowels (see illustration). Unscrew the guide studs 

(if used) when the head is in place. 
41 Ford does not state whether or not the cylinder head bolts should 

be oiled when replaced, but experience suggests that coating the 
threads with a little light oil is useful - do not apply more than a light 
film of oil, however (see illustration). Fit the cylinder head bolts care- 
fully, and screw them in by hand only until finger-tight. 

42 Working progressively and in the sequence shown, first tighten 
all the bolts to the specified Stage 1 torque setting (see illustration). 

43 With all the bolts tightened to Stage 1, tighten them further in 
sequence to the Stage 2 torque setting (see illustration). 

44 Stage 3 involves tightening the bolts through an angle, rather 
than to a torque. Each bolt in sequence must be rotated through the 

12.41 Apply a light coating of oil to the cylinder head 
bolt threads 
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12.42 Cylinder head bolt tightening sequence 

specified angle - special angle gauges are available from tool outlets, 
but a 90° angle is equivalent to a quarter-turn, and this is easily judged 
by assessing the start and end positions of the socket handle or torque 
wrench (see illustration). 

45 Once all the bolts have been tightened to Stage 3, no subsequent 
tightening is necessary. 

46 Before proceeding with replacement, turn the crankshaft forwards 
to TDC, and check that the setting tools described in Section 3 can be 
inserted. Do not turn the engine more than necessary while the timing 
belt is removed, or the valves may hit the pistons - for instance, if the 
engine is accidentally turned past the TDC position, turn it back slightly 
and try again - do not bring the engine round a full turn. 

47 Replacement of the other components removed is a reversal of 
removal, noting the following points: 

a) Install the catalytic converter with reference to Chapter 4 if neces- 
sary, using new gaskets. 

b) Install the camshafts as described in Section 11, and the timing 
belt as described in Section 8. 

c) Tighten all fasteners to the specified torque, where given, and use 
new gaskets. 

12.44 ... then through the Stage 3 angle, here using an 
angle gauge 

d) Ensure that all hoses and wiring are correctly routed, and that 
hose clips and wiring connectors are securely installed. 

€) Refill the cooling system as described in Chapter 1. 
f) Check all disturbed joints for signs of oil or coolant leakage once 

the engine has been restarted and warmed-up to normal operating 
temperature. 

13 Oil pan - removal and installation | 

REMOVAL 

e»Note: The full procedure outlined below must be followed so 
that the mating surfaces can be cleaned and prepared to 
achieve an oil-tight joint on reassembly. 

1 Apply the parking brake, then jack up the front of the vehicle and 
support it on axle stands (see Jacking and towing). 

2 Referring to Chapter 1 if necessary, drain the engine oil, then 
clean and install the engine oil drain plug, tightening it to the specified 
torque wrench setting. Although not strictly necessary as part of the 
dismantling procedure, owners are advised to remove and discard the 
oil filter, so that it can be replaced with the oil. On 2002 and later mod- 
els, remove the catalytic converter (see Chapter 4A). 

3 Aconventional oi! pan gasket is not used, and sealant is used 
instead. 
4 Progressively unscrew the oil pan retaining bolts. Break the joint 

by striking the oil pan with the palm of the hand, then lower the oil pan 
away, turning it as necessary to clear the exhaust system. 

5 Unfortunately, the use of sealant can make removal of the oil pan 
more difficult. Take care when levering between the mating faces, oth- 

erwise they will be damaged, resulting in leaks when finished. With 
care, a putty knife can be used to cut through the sealant. 

INSTALLATION 

> Refer to illustrations 13.7a, 13.7b, 13.8, 13.9, 13.11 
and 13.12 

6 On reassembly, thoroughly clean and degrease the mating sur- 
faces of the cylinder block/crankcase and oil pan, removing all traces 
of sealant, then use a clean rag to wipe out the oil pan and the engine's 
interior. 

7 Ford recommends that ten M6x20 mm studs are used when 
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13.8 Apply a bead of sealant 

13.12 Tighten the oil pan bolts to the Stage 2 torque 

13.7b Studs in place, ready for oil pan installation (seen 
with engine removed) 

13.9 Install the oil pan over the studs 

replacing the oil pan, to ensure that it is aligned correctly. If this is not 
done, some of the sealant may enter the blind holes for the oil pan 
bolts, preventing the bolts from being fully screwed in. Obtain ten suit- 
able studs, and cut a slot across the end of each, so that they can be 
unscrewed; install them to the locations indicated (see illustrations). 

8 Apply a 1/8-inch wide bead of sealant to the oil pan flange so 
that the bead is approximately 3/16-inch from the outside edge of the 
flange. Make sure the bead is around the inside edge of the bolt holes 
(see illustration). 

->Note: The oil pan must be installed within 10 minutes of 
applying the sealant. 

9 Install the oil pan over the studs, and insert six of the oil pan 
bolts into the available holes, tightening them by hand only at this 
Stage (See illustration), 

10 Unscrew the studs, then install the rest of the oil pan bolts. 
11 Tighten all the bolts to the specified Stage 1 torque, in the 

sequence shown (see illustration). 
12 When all the oil pan bolts have been tightened to Stage 1, go 

round again in sequence, and tighten the bolts to the Stage 2 setting 
(see illustration). 

13 Lower the car to the ground. Wait at least 1 hour for the sealant 
to cure (or whatever time is indicated by the sealant manufacturer) 
before refilling the engine with oil. Trim off the excess sealant with a 
sharp knife. If removed, fit a new oil filter with reference to Chapter 1. 
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REMOVAL 

e>Note: While this task is theoretically possible when the 
engine is in place in the vehicle, in practice, it requires so 
much preliminary dismantling and is so difficult to carry out due 
to the restricted access, that owners are advised to remove the 
engine from the vehicle first. Note, however, that the oil pump 
pressure relief valve can be removed with the engine in place - 
see Step 9. 

1 Remove the timing belt (see Section 8). On 2003 and later mod- 
els, refer to Chapter 3 and unbolt and set aside the air conditioning 
compressor, without disconnect the lines, then remove the compressor 
mounting bracket from the engine. 

2 Withdraw the crankshaft sprocket and the thrustwasher behind it, 
noting which way the thrustwasher is fitted (see Section 9). 

3 Remove the oil pan (see Section 13). On 2003 and later models, 
remove the drivebelt tensioner. 

4 Unscrew the two bolts securing the oil pump pick-up/strainer pipe 
to the base of the lower crankcase, and withdraw it. Discard the gasket. 

5 Progressively unscrew and remove the ten bolts securing the 
lower crankcase to the base of the engine. Remove the lower crankcase, 
and recover any spacer washers, noting where they are installed, as 
these must be used on replacement. Recover the gasket, and remove 
any traces of sealant at the joint with the oil pump. 

6 Unbolt the pump from the cylinder block/crankcase. Withdraw 
and discard the gasket, then remove the crankshaft right-hand oil seal. 
Thoroughly clean and degrease all components, particularly the mating 
surfaces of the pump, the oil pan and the cylinder block/crankcase. 

INSPECTION 

» Refer to illustrations 14.7a, 14.7b, 14.10, 14.11, 14.124 
and 14.12b 

7 Unscrew the Torx screws and remove the pump cover plate; not- 
ing any identification marks on the rotors, withdraw the rotors (see 
illustrations). 

8 Inspect the rotors for obvious signs of wear or damage, and 
replace if necessary; if either rotor, the pump body, or its cover plate are 
scored or damaged, the complete oil pump assembly must be replaced. 

9 The oil pressure relief valve can be disassembled, if required, with- 

14.10 Oil pump pressure relief 
_ Valve components (seen with oil 
pump removed) 

14 Oil pump - removal, inspection and installation 

14.11 Tighten the relief valve cover 
plug securely 

14.7b ... and withdraw the rotors, noting which way they 
are facing 

out disturbing the pump. With the vehicle parked on firm level ground, 
apply the parking brake securely and raise its front end, supporting it 
securely on axle stands. Remove the front right-hand wheel and auxiliary 
drivebelt cover (see Chapter 1) to provide access to the valve. 

10 Unscrew the threaded plug and recover the valve spring and 
plunger (see illustration). 

11 Reassembly is the reverse of the disassembly procedure; ensure 
the spring and valve are reinstalled the correct way and tighten the 

14.12a Oil the housing and rotors as 
they are installed 
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14.12b Tighten the oil pump cover bolts securely 

threaded plug securely (see illustration). 
12 When reassembling the oil pump, oil the housing and compo- 

nents as they are installed; tighten the oil pump cover bolts securely 
(see illustrations). 

INSTALLATION 

> Refer to illustrations 14.14a, 14.14b, 14.15, 14.19a, 14.19b, 
14.20, 14.21, 14.22a, 14.22b and 14.22c 

13 The oil pump must be primed on installation, by pouring clean 
engine oil into it and rotating its inner rotor a few turns. 

14 Rotate the pump’s inner rotor to align with the flats on the crank- 
shaft, then install the pump (and new gasket) and insert the bolts, tight- 
ening them lightly at first (see illustrations). 

15 Using a suitable straight-edge and feeler gauges, check that the 
pump is both centered exactly around the crankshaft and aligned 
squarely so that its (oil pan) mating surface is exactly the same amount 
- between 0.015 and 0.031-inch - below that of the cylinder 
block/crankcase on each side of the crankshaft (see illustration). Being 
careful not to disturb the gasket, move the pump into the correct posi- 
tion and tighten its bolts to the specified torque setting. 

16 Check that the pump is correctly located; if necessary, unbolt it 
again and repeat the full procedure to ensure that the pump is correctly 
aligned. 

17 Install a new oil pump housing oil seal (see Section 16). 
18 Apply a little RTV sealant to the joints between the oil pump and 

14.14b ... then install the oil pump, and tighten the 
bolts loosely 

cylinder block. 

»>Note: Once this sealant has been applied, the lower 
crankcase must be installed and the bolts fully tightened within 
10 minutes. 

19 Install the new gasket in place, then raise the lower crankcase 
into position and loosely secure with the bolts (see illustrations). 

20 The lower crankcase must now be aligned with the cylinder block 

14.15 Check the alignment of the oil pump with the crankcase 14.19a Fit the new gasket. . . 
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14.19b . . . then install the lower crankcase 14.20 Check the alignment of the lower crankcase and 
engine block 

14.21 Tighten the lower crankcase bolts to the specified 14.22a Using a new gasket... 
torque 

before the bolts are tightened. Using a straight-edge and feeler gauges, 22 Using grease to stick the gasket in place on the pump, install the 

check the alignment of the end faces (see illustration). pickup/strainer pipe, tightening the retaining bolts to the specified 
21 Tighten the lower crankcase bolts to the specified torque, ensur- torque (see illustrations). 

ing that the alignment with the cylinder block is not lost (see illustra- 23 The remainder of reassembly is the reverse of the removal proce- 
tion). dure; refer to the relevant text for details where required. 

14.226 ete install the oil pump pickup/strainer pipe . . . 14.22c ...and tighten the bolts to the specified torque 
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REMOVAL 

» Refer to illustrations 15.4a and 15.4b 

1 The switch is screwed into the rear of the cylinder block, next to 
the oil filter. 

2 With the vehicle parked on firm level ground, open the hood and 
disconnect the negative battery cable (see Chapter 5). 

3 Raise the front of the vehicle and support it securely on axle 
stands. 

15 Oil pressure warning light switch - removal and installation 

4 Unplug the wiring from the switch and unscrew it; be prepared 

for some oil loss (see illustrations). 

INSTALLATION 
ES 

5 Installation is the reverse of the removal procedure; apply a thin 
smear of suitable sealant to the switch threads, and tighten it securely. 
Check the engine oil level and top-off as necessary (see Chapter 1). 
Check for correct warning light operation, and for signs of oil leaks 
once the engine has been restarted and warmed-up to normal operating 

temperature. 

15.4a Disconnect the wiring plug... 

16 Crankshaft oil seals - replacement 

e»Note: Don’t try to pry these seals out without removing the oil 
pump or seal carrier - the seals are too soft, and the amount of 
space available is too small, for this to be possible without 
considerable risk of damage to the seal housing and/or the 
crankshaft journal. Follow exactly the procedure given below. 

OIL PUMP HOUSING OIL SEAL 

» Refer to illustrations 16.2 and 16.7 

1 Remove the oil pump (see Section 14). 
2 Drive the oil seal out of the pump from behind; if care is taken, 

the seal can be pried out with a screwdriver (see illustration). 
3 Clean the seal housing and crankshaft, polishing off any burrs or 

raised edges, which may have caused the seal to fail in the first place. 
4 Install the oil pump (see Section 14). Grease the lips and periph- 

ery of the new seal to ease installation. 

15.4b ... then unscrew and remove the oil pressure 
warning light switch 

16.2 Pry out the oil seal from the oil pump housing 
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16.15a Using a new gasket... 

5 Jo fit a new seal, Ford recommends the use of their service 
tool 21-093A, with the crankshaft pulley bolt, to draw the seal into place. 

6 One of the problems with installing the new seal is that the seal 
lips may catch on the edge of the crankshaft, which will ruin the seal. A 
plastic tube or bottle of the right size can be used to overcome this 
problem, by slipping the plastic over the crankshaft, sliding the seal in 
place, then pulling the plastic tube out. 

7 As long as:the seal is kept square, it can usually be seated using 
hand pressure only, but if preferred, a socket of suitable size could be 
used to tap the seal home (see illustration). 

8 The remainder of reassembly is the reverse of the removal proce- 
dure; refer to the relevant text for details where required. Check for 
signs of oil leakage when the engine is restarted. 

FLYWHEEL END OIL SEAL 

» Refer to illustrations 16.13, 16.15a, 16.15b, 16.16a, 16.16b, 
16.184 and 16.18b 

9 Remove the transmission as described in Chapter 7, and the 
~ clutch assembly as described in Chapter 8. 

10 Unbolt the flywheel (see Section 17). 

16.13 Pry out the crankshaft rear oil seal 

16.15b ... position the oil seal carrier, and tighten 
the bolts loosely 

11 Remove the oil pan (see Section 13). 
12 Unbolt the oil seal carrier; remove and discard its gasket. 
13 Supporting the carrier evenly on wooden blocks, drive the oil 

seal out of the carrier from behind; if care is taken, the seal can be pried 
out with a screwdriver (see illustration). 

14 Clean the seal housing and crankshaft, polishing off any burrs or 
raised edges, which may have caused the seal to fail in the first place. 
Clean also the mating surfaces of the cylinder block/crankcase and car- 
rier, using a scraper to remove all traces of the old gasket - be careful 
not to scratch or damage the material of either - then use a suitable sol- 
vent to degrease them. 

15 Position the carrier, complete with the new gasket (see illustra- 
tions). 

16 Using a suitable straight-edge and feeler gauges, check that the 
carrier is both centered exactly around the crankshaft and aligned 
squarely so that its (oil pan) mating surface is exactly the same amount 
- between 0.015 and 0.013-inch - below that of the cylinder 
block/crankcase on each side of the crankshaft. Being careful not to 
disturb the gasket, move the carrier into the correct position and tighten 
its bolts to the specified torque setting (see illustrations). 

17 Check that the carrier is correctly located; if necessary, unbolt it 
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16.16a Check the alignment of the oil seal carrier using 
feeler gauges... 

again and repeat the full procedure to ensure that the carrier is correctly 
aligned. 

18 Ford's recommended method of seal installation is to use service 
tool 303-291, with two flywheel bolts to draw the seal into place. If this 
is not available, make up a guide from a thin sheet of plastic (perhaps 
cut from a plastic bottle) (see illustrations). Lubricate the lips of the 
new seal and the crankshaft shoulder with grease, then offer up the 
seal, with the guide feeding the seal’s lips over the crankshaft shoulder. 

16.16b ... then tighten the bolts to the specified torque 

Press the seal evenly into its housing by hand only and use a soft- 
faced mallet gently to tap it into place until it is flush with the surround- 
ing housing. 

19 Wipe off any surplus oil or grease; the remainder of the reassem- 
bly procedure is the reverse of dismantling, referring to the relevant text 
for details where required. Check for signs of oil leakage when the 
engine is restarted. 

16.18a Slide the oil seal on using a plastic bottle. . . 16.18b ... ora plastic strip wrapped around the crankshaft 

17 Flywheel - removal, inspection and installation 

REMOVAL 

» Refer to illustration 17.4 

1 Remove the transaxle as described in Chapter 7A. Now is a good 
time to check components such as oil seals and replace them if neces- 
sary. 

2 Remove the clutch as described in Chapter 6. Now is’a good 
time to check or replace the clutch components and release bearing. 

3 Use a center-punch or paint to make alignment marks on the fly- 

wheel and crankshaft to make replacement easier - the bolt holes are 
slightly offset, and will only line up one way, but making a mark elimi- 
nates the guesswork (and the flywheel is heavy). 

4 Hold the flywheel stationary using one of the following methods: 

a) Ifan assistant is available, insert one of the transaxle mounting 
bolts into the cylinder block, and have the assistant engage a 
wide-bladed screwdriver with the starter ring gear teeth while the 
bolts are loosened. 

b) Alternatively, a piece of angle-iron can be engaged with the ring 
gear, and located against the transaxle mounting bolt. 
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17.4 One method of jamming the flywheel ring gear to 
prevent rotation 

¢) A further method is to fabricate a piece of flat metal bar with a 
pointed end to engage the ring gear - fit the tool to the transaxle 
bolt, and use washers and packing to align it with the ring gear, 

then tighten the bolt to hold it in position (see illustration). 

5 Loosen and remove each bolt in turn and ensure that new 
replacements are obtained for reassembly; these bolts are subjected to 
severe stresses and so must be replaced, regardless of their apparent 
condition, whenever they are disturbed. 

6 Withdraw the flywheel, remembering that it is very heavy - do 
not drop it. 

INSPECTION 

7 Clean the flywheel to remove grease and oil. Inspect the surface 
for cracks, rivet grooves, burned areas and score marks. Light scoring 
can be removed with emery cloth. Check for cracked and broken ring 
gear teeth. Lay the flywheel on a flat surface and use a straight-edge to 

check for warpage. 
8 Clean and inspect the mating surfaces of the flywheel and the 

crankshaft. If the oil seal is leaking, replace it (see Section 16) before 
replacing the flywheel. If the engine has covered a high mileage, it may 
be worth installing a new seal as a matter if course, given the amount 

17.10a Place the flywheel into position. . . 

of work needed to access it. 
9 While the flywheel is removed, carefully clean its inboard (right- 

hand) face, particularly the recesses that serve as the reference points 
for the crankshaft speed/position sensor. Clean the sensor's tip and 
check that the sensor is securely fastened. 

INSTALLATION 

> Refer to illustrations 17.10a, 17.10b and 17.11 

10 On installation, ensure that the engine/transaxle adapter plate is 
in place (where necessary), then install the flywheel on the crankshaft 
so that all bolt holes align - it will fit only one way - check this using 
the marks made on removal. Install the new bolts, tightening them by 
hand (see illustrations). 

11 Lock the flywheel by the method used on dismantling. Working 
in a diagonal sequence to tighten them evenly and increasing to the 
final amount in two or three stages, tighten the new bolts to the speci- 
fied torque setting (see illustration). 

12 The remainder of reassembly is the reverse of the removal proce- 
dure; refer to the relevant text for details where required. 

- 17.10b ... and secure with the new bolts 17.11 Tighten the flywheel bolts to the specified torque 
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INSPECTION 

1 The engine/transaxle mounts seldom require attention, but bro- 
ken or deteriorated mounts should be replaced immediately, or the 
added strain placed on the driveline components may cause damage or 
wear. 

2 During the check, the engine/transaxle must be raised slightly, to 
remove its weight from the mounts. 

3 Apply the parking brake, then jack up the front of the vehicle and 
support it on axle stands (see Jacking and towing). Remove the engine 
under shield, if equipped. Position a jack under the oil pan, with a 
large block of wood between the jack head and the oil pan, then care- 
fully raise the engine/transaxle just enough to take the weight off the 
mounts. 

4 Check the mounts to see if the rubber is cracked, hardened or 
separated from the metal components. Sometimes, the rubber will split 
right down the center. 

5 Check for relative movement between each mount's brackets and 
the engine/transaxle or body (use a large screwdriver or lever to 
attempt to move the mountings). If movement is noted, lower the 
engine and check the mount nuts and bolts for tightness. 

18 Engine/transaxle mounts - inspection and replacement 

REPLACEMENT 

» Refer to illustrations 18.9a, 18.9b, 18.9c, 18.10a, 18.10b, 
18.10c, 18.10d, 18.114 and 18.11b 

6 The engine mounts can be removed if the weight of the engine/ 
transaxle is supported by one of the following alternative methods. 

7 Either support the weight of the assembly from underneath using 
a jack and a suitable piece of wood between the jack and the oil pan (to 
prevent damage), or from above by attaching a hoist to the engine. A 
third method is to use a suitable engine support fixture (these can be 
rented) with end pieces that will engage in the water channel on each 
side of the hood opening. Using an adjustable hook and chain con- 
nected to the engine, the weight of the engine and transaxle can then 
be taken from the mounts. 

8 Once the weight of the engine and transaxle is suitably sup- 
ported, any of the mounts can be unbolted and removed. 

9 To remove the engine right-hand mount, first mark the positions 
of the three bolts relative to the mount plate. Unscrew the three bolts 
securing the mount to the inner fender, and the two nuts securing it to 
the engine. Lift off the mount completely (see illustrations). 

18.9¢ ... then take off the mount completely 18.10a Engine left-hand mount nuts (arrows) 
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18.10b Unscrew the nuts and lift off the upper section. . . 18.10c ... then unscrew a further three nuts (arrows)... 

10 To remove the left-hand mount, first remove the battery and bat- 
tery tray as described in Chapter 5, then loosen the clips and remove 
the air intake duct. Unscrew the five mount nuts (noting that the center 
one is larger than the rest) from the engine left-hand mount, then lift off 
the upper bracket (see illustrations). Unscrew the three nuts and remove 
the lower half of the mount from the transaxle (see illustrations). 

11 To remove the engine rear mount/link, apply the parking brake, 
then jack up the front of the vehicle and support it on axle stands (see 
Jacking and towing). Unscrew the through-bolts and remove the engine 
rear mount link from the bracket on the transaxle and from the bracket 
on the underbody (see illustrations). Hold the engine stationary while 
the bolts are being removed, since the link will be under tension. 

->Note: The two through-bolts are of different lengths - if the 
bolts are replaced in the wrong positions, the rearmost bolt will 
interfere with the steering rack. 

12 Replacement of all mounts is a reversal of the removal procedure. 
Do not fully tighten the mount nuts/bolts until all of the mounts are in 
position. Check that the mount rubbers do not twist or distort as the 18.10d ... and remove the lower section from the transaxle 
mount bolts and nuts are tightened. The final tightening should be done 
when the full weight of the engine/transaxle is on the mounts. 

18.11a Engine rear mount through-bolts (arrows) 18.11b Remove the engine rear mount 
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General 

Engine type Four-cylinder, in-line, DOHC 

Engine VIN code 0@2@@ piers 
Zetec-E engine 3 

Duratec (SVT) engine 5 

Displacement 1989 cc (121 cubic inches) a veneers 
Bore 3.341 inches 

Stroke 3.467 inches 

Firing order 1-3-4-2 

Camshafts 

Camshaft bearing journal diameter 

Camshaft bearing journal-to-cylinder head 

running clearance 

1.022 to 1.024 inches 

0.0007 to 0.0027 inch 

Camshaft endplay 0.003 to 0.009 inch 

Valves 

Valve clearances (cold) 

Intake 0.004 to 0.007 inch 

Exhaust 0.011 to 0.013 inch 

Cylinder head 

Maximum permissible gasket surface distortion 0.004 inch 

Lubrication 

Engine oil capacity See Chapter 1 

Oil pressure (engine at operating temperature) 

At idle (800 to 850 rpm) 19 to 36 psi 

At 4000 rpm 53 to 81 psi 

Torque specifications 

Camshaft bearing cap bolts 

Zetec-E engines 

Stage 1 

Stage 2 

Duratec (SVT) engines 

Stage 1 

Stage 2 

Camshaft sprocket bolts 

Crankshaft pulley bolt 

Crankshaft rear oil seal carrier bolts 

Ft-Ibs (unless otherwise indicated) 

Cylinder head bolts (in sequence - see illustration 12.42) 

Stage 1 

Stage 2 

Stage 3 

89 in-lbs 

168 in-lbs 

89 in-lbs 

132 in-lbs 

50 

85 

15 

132 in-Ibs 

30 

Angle-tighten a further 90° 
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Torque specifications (continued) Ft-Ibs (unless otherwise indicated) 

Valve cover bolts 60 in-Ibs 

Exhaust manifold heat shield bolts 89 in-lbs 

Exhaust manifold nuts and bolts 144 in-lbs 

Flywheel bolts 83 

Intake manifold nuts and bolts 156 in-lbs 

Lower crankcase to cylinder block 

Zetec-E engine 16 

Duratec (SVT) engine 22 

Oil pick-up pipe bolts 84 in-lbs 

Oil pump-to-cylinder block bolts 88 in-lbs 

Oil pan to lower crankcase 

Stage 1 53 in-Ibs 

Stage 2 89 in-Ibs 

Spark plug cover bolts (Duratec SVT) 88 in-|bs 

Timing belt covers 

Lower cover bolts 60 in-Ibs 

Middle cover bolts 37 

Upper cover bolts 89 in-Ibs 

Timing belt guide pulley bolt We 

Timing belt tensioner bolt 18 

Transaxle-to-engine bolts 35 

Variable camshaft timing assembly (Duratec SVT) 

Bolt to camshaft 89 
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Notes 
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Reference to other Chapters 

Auxiliary drivebelt check and replacement - See Chapter 1 

Engine oil and filter change - See Chapter 1 

Engine/transmission - removal and installation - See Chapter 2D 

General information 

Repair operations possible with the engine in the vehicle 

Compression test - description and interpretation 

Top Dead Center (TDC) for No 1 piston - locating 

Camshaft cover - removal and installation ae 

Intake manifold - removal and installation as 2 | 

Exhaust manifold - removal, inspection and installation : : 

Crankshaft pulley - removal and installation ) 31 AND 2005 
Timing chain cover - removal and installation ee 

Timing chain, tensioner and guides - removal, inspection and installation ? (}| Ne | \ FS 

Camshafts and tappets - removal, inspection and installation : 

Valve clearances - checking and adjustment 

Cylinder head - removal and installation 

Oil pan - removal and installation 

Oil pump - removal, inspection and installation 

Oil filter housing - removal and installation 

Oil pressure warning light switch - removal and installation 

Crankshaft oil seals - replacement 

Flywheel/driveplate - removal, inspection and installation 

Engine/transmission mounts - inspection and replacement 
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1. General information 

HOW TO USE THIS CHAPTER 

This Part of Chapter 2 is devoted to repair procedures possible 
while the engine is still installed in the vehicle. Since these 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, some of the preliminary disassembly steps outlined will not 

apply. 
Information concerning engine/transmission removal and replace- 

ment and engine overhaul, can be found in Part C of this Chapter. 

ENGINE DESCRIPTION 

The engines covered by this Chapter are both of sixteen-valve, dou- 
ble overhead camshaft (DOHC), four-cylinder, in-line design, mounted 
transversely at the front of the vehicle, with the transmission on its left- 
hand end. 

The engine is designed for lighter weight, lower emissions and 
increased durability over the previous engines. New features include 
the plastic timing belt covers and fiberglass intake manifold. All major 
engine castings are of aluminum alloy, including the block and 
crankcase. The intake manifold is located at the radiator side of the 
engine and the exhaust to the firewall side, the opposite of the mani- 
folding on other Focus four-cylinder engines. 

The crankshaft runs in five main bearings, the center main bearing’s 
upper half incorporating thrustwashers to control crankshaft endplay. 
The connecting rods rotate on horizontally-split bearing shells at their 
big-ends. The pistons are attached to the connecting rods by wrist pins 
that are an interference fit in the connecting rod small-end eyes. The 
aluminum alloy pistons are fitted with three piston rings: two compres- 
sion rings and an oil control ring. 

Due to the precision fitting of the engine's rotating and reciprocat- 
ing internal components, the manufacturer does not supply any com- 
ponents for rebuilding or repairing the short-block. After its service life, 
the engine block and its components must be replaced as a unit only. 

The intake and exhaust valves are each closed by coil springs; they 
operate in guides that are shrink-fitted into the cylinder head, as are the 
valve seat inserts. 

The two camshafts are driven by the same toothed timing chain, 
each operating eight valves via conventional cam followers with shims. 
Previous engines used timing belts. Each camshaft rotates in five bear- 

The following major repair operations can be accomplished without 
removing the engine from the vehicle. However, owners should note 
that any operation involving the removal of the oil pan requires careful 
forethought, depending on the level of skill and the tools and facilities 
available; refer to the relevant text for details. 

a) Compression pressure - testing. 
b) Valve cover - removal and replacement. 
c) Timing chain covers - removal and replacement. 
d) Timing chain - replacement. 
é) Timing chain tensioner and sprockets - removal and replacement. 

2 Repair operations possible with the engine in the car 

ings that are line-bored directly in the cylinder head and the (bolted- 
on) bearing caps; this means that the bearing caps are not available 
separately from the cylinder head, and must not be interchanged with 

caps from another engine. 
The water pump is bolted to the right-hand end of the cylinder 

block, inboard of the timing belt, and is driven with the steering pump 
and alternator by a multi-ribbed auxiliary drivebelt from the crankshaft 

pulley. 
When working on this engine, note that Torx-type (both male and 

female heads) and hexagon socket (Allen head) fasteners are widely 
used; a good selection of sockets, with the necessary adapters, will be 
required, so that these can be unscrewed without damage and, on 
reassembly, tightened to the torque wrench settings specified. 

LUBRICATION SYSTEM 

Lubrication is by means of an eccentric-rotor pump, which is 
mounted on the bottom of the block and driven by a dedicated chain 
from the crankshaft sprocket. The pump draws oil through a strainer 
located in the oil pan, and forces it through an externally-mounted full- 
flow cartridge-type filter. From the filter, the oil is pumped into a main 
gallery in the cylinder block/crankcase, from where it is distributed to 
the crankshaft (main bearings) and cylinder head. 

The big-end bearings are supplied with oil via internal drillings in 
the crankshaft. Each piston crown is cooled by a spray of oil directed at 
its underside by a jet. These jets are fed by passages off the crankshaft 
oil supply galleries, with spring-loaded valves to ensure that the jets 
open only when there is sufficient pressure to guarantee a good oil 
supply to the rest of the engine components; where the jets are not fit- 
ted, separate blanking plugs are provided so that the passages are 
sealed, but can be cleaned at overhaul. 

The cylinder head is provided with two oil galleries, one on the 
intake side and one on the exhaust, to ensure constant oil supply to the 
camshaft bearings and cam followers. A retaining valve (inserted into 
the cylinder head’s top surface, in the middle, on the intake side) pre- 
vents these galleries from being drained when the engine is switched 
off. The valve incorporates a ventilation hole in its upper end, to allow 
air bubbles to escape from the system when the engine is restarted. 

While the crankshaft and camshaft bearings receive a pressurized 
supply, the camshaft lobes and valves are lubricated by splash, as are 
all other engine components. 

f) Camshaft oil seals - replacement. 
g) Camshafts and cam followers - removal and replacement. 
h) Cylinder head - removal, overhaul and replacement. 
/) Cylinder head and pistons - decarbonizing. 
|) Oil pan - removal and replacement. 
k) Crankshaft oil seals - replacement. 
!) Oil pump - removal and replacement. 
m) Flywheel - removal and replacement. 
n) Engine/transmission mountings - removal and replacement. 

Clean the engine compartment and the exterior of the engine with 
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some type of degreaser before any work is done (and/or clean the 
engine using a steam cleaner). It will make the job easier and will help 
to 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 per- 
formed (refer to Chapter 11 if necessary). Cover the fenders to prevent 
damage to the paint; special covers are available, but an old bedspread 
or blanket will also work. 

3 Compression test - description and interpretation 

1 When engine performance is down, or if misfiring occurs which 
cannot be attributed to the ignition or fuel systems, a compression test 
can provide diagnostic clues as to the engine's condition. If the test is 
performed regularly, it can give warning of trouble before any other 
symptoms become apparent. 

2 The engine must be fully warmed-up to normal operating tem- 
perature, the oil level must be correct, the battery must be fully charged 
and the spark plugs must be removed. The aid of an assistant will also 
be required. 

3 Disable the ignition system by disconnecting the ignition coil’s 
electrical connector. 

4 Referring to Chapter 12, identify and remove the fuel pump fuse 
from the fusebox. Now start the engine and allow it to run until it stalls. 
If the engine will not start, at least keep it cranking for about 10 sec- 
onds. The fuel system should now be depressurized, preventing 
unburned fuel from soaking the catalytic converter as the engine is 
turned over during the test. 

5 Fitacompression tester to the No 1 cylinder spark plug hole - 
the type of tester which screws into the plug thread is preferred. 

6 Have the assistant hold the throttle wide open and crank the 
engine on the starter motor; after one or two revolutions, the compres- 
sion pressure should build up to a maximum figure and then stabilize. 
Record the highest reading obtained. 

7 The compression will build up fairly 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 
compression on the first stroke which does not rise on successive 
strokes, indicates leaking valves or a blown head gasket (a cracked 
cylinder head could also be the cause). Deposits on the underside of 

4 Top Dead Center (TDC) for No 1 piston - locating 

the valve heads can also cause low compression. Record the highest 
gauge reading obtained, then repeat the procedure for the remaining 
cylinders. 

8 Due to the variety of testers available, and the fluctuation in 
starter motor speed when cranking the engine, different readings are 

often obtained when carrying out the compression test. For this reason, 
specific compression pressure figures are not quoted by Ford. How- 
ever, the most important factor is that the compression pressures are 
uniform in all cylinders, and that is what this test is mainly concerned 

with. 
9 If the pressure in any cylinder is considerably lower than the oth- 

ers, introduce a teaspoonful of clean oil into that cylinder through its 
spark plug hole and repeat the test. 

10 If the addition of oil temporarily improves the compression pres- 
sure, this indicates that bore or piston wear is responsible for the pres- 
sure loss. No improvement suggests that leaking or burnt valves, or a 
blown head gasket, may be to blame. 

11 A low reading from two adjacent cylinders is almost certainly 
due to the head gasket having blown between them; the presence of 
coolant in the engine oil will confirm this. 

12 If one cylinder is about 20 percent lower than the others and the 
engine has a slightly rough idle, a worn camshaft lobe or faulty cam 
follower/shim could be the cause. 

13 If the compression is unusually high, the combustion chambers 
are probably coated with carbon deposits. If this is the case, the cylin- 
der head should be removed and decarbonized. 

14 On completion of the test, install the spark plugs, then reconnect 
the ignition system coil and install the fuel pump fuse. 

> Refer to illustrations 4.5, 4.6, and 4.7 

1 Top dead center (TDC) is the highest point of the cylinder that 
each piston reaches as the crankshaft turns. Each piston reaches its 
TDC position at the end of its compression stroke, and then again at 
the end of its exhaust stroke. For the purpose of engine timing, TDC on 
the compression stroke for No 1 piston is used. No 1 cylinder is at the 
timing belt end of the engine. Proceed as follows. 

2 Disconnect the battery negative cable (see Chapter 1). 
3 Remove all the spark plugs as described in Chapter 1, then 

remove the valve cover as described in Section 4. 
4 Using a wrench or socket on the crankshaft pulley bolt (remove 

the panel in the fenderwell liner for access), rotate the crankshaft clock- 
wise until the intake valves for No 1 cylinder have opened and just 

closed again. 
5 The camshafts each have a machined slot at the transmission 

end of the engine; both slots will be completely horizontal, and at the 
same height as the cylinder head machined surface, when the engine is 

4.5 Slide the tool/metal bar into the slots in the ends of 

the camshafts 
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4.6 Remove the timing hole plug... 

at TDC on No 1 cylinder. Ford service too! 303-465 is used to check 
this position, and to positively locate the camshafts in position. Fortu- 
nately, a substitute tool can be made from a strip of metal 5 mm thick 
(while the strip’s thickness is critical, its length and width are not, but 
should be approximately 180 to 230 mm long by 20 to 30 mm wide) 
(see illustration). 

act CAUTION: 

Never use the camshaft alignment tool as a means to stop the 
engine from rotating or engine damage can result - use only the 
timing pin tool for this purpose. 

6 A TDC timing hole is provided on the front of the cylinder block 
to permit the crankshaft to be located more accurately at TDC. The 
blanking plug is located behind the catalytic converter, and access is 
not easy - also, take care against burning if the engine is still warm 
(see illustration). 

7 Unscrew the timing pin blanking plug and screw in the timing 
pin (Ford service tool 305-507); this tool is obtainable from Ford deal- 
ers or a tool supplier (see illustration). An alternative pin can be made 
from an M10 diameter bolt, cut down so that the length from the 
underside of the bolt head to the tip is exactly 63.4 mm. It may be nec- 

4.7 ... and insert the timing peg tool 

essary to slightly turn the crankshaft either way (remove the tool from 
the camshafts first) to be able to fully insert the timing pin. 

8 Turn the engine forwards slowly until the crankshaft comes into 
contact with the timing pin - in this position, the engine is set to TDC 
on No 1 cylinder. 

9 Before rotating the crankshaft again, make sure that the timing 
pin is removed. When operations are complete, do not forget to install 
the blanking plug. 

10 If the timing pin is not available, insert a length of wooden dowel 
(about 150 mm/6 in long) or similar into the No 1 spark plug hole until 
it rests on the piston crown. Turn the engine back from its TDC posi- 
tion, then forward (taking care not to allow the dowel to be trapped in 
the cylinder) until the dowel stops rising - the piston is now at the top 
of its compression stroke and the dowel can be removed. 

11 There is a ‘dead’ area around TDC (as the piston stops rising, 
pauses and then begins to descend) which makes it difficult to locate 
the exact location of TDC by this method; if accuracy is required, either 
carefully establish the exact mid-point of the dead area (perhaps by 
using a dial gauge and probe), or refer to paragraph 5. 

12 Once No 1 cylinder has been positioned at TDC on the compres- 
sion stroke, TDC for any of the other cylinders can then be located by 
rotating the crankshaft clockwise 180° at a time and following the firing 
order (see Specifications). 

5 Camshaft cover - removal and installation 

5.2 Disconnect the electrical connector from the camshaft 
position sensor 

REMOVAL 

» Refer to illustrations 5.2, 5.3, 5.4 and 5.8 

1 Disconnect the negative battery cable (see Chapter 1). 
2 Disconnect the electrical connector from the camshaft position 

sensor (see illustration). 
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5.3 Unclip the wiring harness from the camshaft cover 

5.8 Check the rubber seal on each valve cover bolt 

for damage 

3 Detach the wiring harness from the camshaft cover (see illustra- 
tion). 

4 Disconnect the positive crankcase ventilation (PCV) hose from 
the camshaft cover (see illustration). 

5 Unscrew the three engine upper plastic cover retaining pegs 
from the camshaft cover retaining studs. Note the position of the retain- 
ing studs. 

6 Carefully unbolt and remove the individual coils from the spark 
plugs and withdraw them, unclipping the leads from the cover. 

7 Working progressively, unscrew the cylinder head cover retaining 
bolts and withdraw the cover. 

8 Discard the cover gasket; this must be replaced whenever it is 
disturbed. Check that the sealing faces are undamaged, and that the 
rubber seal at each retaining bolt is serviceable (see illustration); renew 
any worn or damaged seals. 

INSTALLATION 

> Refer to illustrations 5.10 and 5.11 

9 On installation, clean the cover and cylinder head gasket faces 
carefully, then fit a new gasket to the cover, ensuring that it locates 

correctly in the cover grooves. 
10 Insert the retaining bolts, complete with rubber seals and spacer 

at each bolt location, then replace the cover to the cylinder head (see 

5.4 Use a pair of pliers to squeeze the clamp and remove the 
PCV hose from the valve cover 

5.10 Insert the bolts through the cover and gasket, making 
sure the gasket is fully located in its groove 

illustration). Start all bolts finger-tight, ensuring that the gasket remains 
seated in its groove. 

11 Working in the sequence shown (see illustration), tighten the 
cover bolts to the specified torque. 

5.11 Valve cover tightening sequence 
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6 . Intake manifold - removal and installation 

Gasoline is extremely flammable, so take extra precautions 
when disconnecting any part of the fuel system. Don’t smoke, 
or allow naked flames or bare light bulbs in or near the work 
area. Don’t work in a garage where a gas appliance (such as a 
clothes dryer or water heater) is installed. If you spill gasoline 
on your skin, rinse it off immediately. Have a fire extinguisher 
rated for gasoline fires handy, and know how to use it. 

REMOVAL 

» Refer to illustrations 6.4, 6.5, 6.6, 6.7a, 6.7b and 6.10 

1 Park the vehicle on firm, level ground, apply the handbrake, then 
jack up the front of the vehicle and support it on axle stands (see Jack- 
ing and vehicle support). 

2 Disconnect the battery negative cable (see Chapter 1). 

3 Refer to Chapter 3 and remove the engine cooling fans and 

shroud. 
4 From underneath the vehicle, remove the lower oil level dipstick 

tube retaining bolt, and the intake manifold lower retaining bolt (see 

illustration). 
5 Release the securing clamp and detach the air intake pipe from 

the throttle body (see illustration). 
6 On models so equipped, remove the snow shield over the throt- 

tle body. Unclip the accelerator inner cable from the throttle linkage, 
then twist the outer cable to release it from the bracket (see illustra- 

tion). 
7 Unplug the two electrical connectors from the throttle position 

(TP) sensor and the idle air control (IAC) valve (see illustrations). 
8 Carefully pull the vacuum hoses (for the brakes, the fuel pulse 

damper and the purge valve) to release them from the intake manifold. 
9 Detach the wiring harness from across the top of the intake man- 

ifold (releasing it from any relevant connectors and retaining clips, 
marking or labeling them as they are unplugged), then move the wiring 

loom to one side of the engine bay. 

6.4 Intake manifold lower 

mounting bolt 
6.5 Loosen the clamp and remove 
the air intake pipe 

6.6 Twist the outer cable to release 

it from the mounting bracket 

6.7a Disconnect the electrical connectors from the throttle 

position sensor (TPS)... 
6.7b ... and the idle air control valve (IAC) 
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6.10 Remove the oil level dipstick tube upper retaining bolt 

10 Remove the upper retaining bolt (see illustration) and withdraw 
the oil level dipstick tube out from the engine. Replace the O-ring at the 
bottom of the dipstick tube on reassembly. 

11 Unscrew the seven bolts securing the intake manifold to the 
cylinder head and withdraw it enough to disconnect the PCV hose 
behind it and the electrical connector from the knock sensor on the 
block. Take care not to damage vulnerable components such as the EGR 
pipe and valve as the manifold assembly is drawn out of the engine 
compartment. 

INSTALLATION 

> Refer to illustration 6.12 

12 Installation is the reverse of the removal procedure, noting the 

following points: 

a) When using a scraper and solvent to remove all traces of old gas- 
ket material and sealant from the manifold and cylinder head, be 
careful to ensure that you do not scratch or damage the material 
of either; the cylinder head is made of aluminum alloy, while the 
manifold is a plastic molding - any solvents used must be suit- 
able for this application. If the gasket was leaking, have the mat- 
ing surfaces checked for warpage at an automotive machine shop. 

While it may be possible to have the cylinder head gasket surface 
skimmed if necessary, to remove any distortion, the manifold 

ct WARNING: 

The engine must be completely cool before beginning this pro- 
cedure. 

b) 

c) 

d) 

é) 

f) 

g) 

h) 

Exhaust manifold - removal, inspection and installation 

6.12 Install the new EGR gasket 

must be replaced if it is found to be warped, cracked - check with 
special care around the mounting points for components such as 
the idle speed control valve and EGR pipe - or otherwise faulty. 
Provided the relevant mating surfaces are clean and flat, a new 
gasket will be sufficient to ensure the joint is gas-tight. Do not 
use any kind of silicone-based sealant on any part of the fuel sys- 

tem or intake manifold. 
Fit new gaskets to the four intake ports and one to the EGR port in 
the manifold (see illustration), then locate the manifold on the 
head and install the retaining bolts. 
Tighten the bolts evenly to the torque listed in the Specifications 

at the beginning of this Chapter. Work from the center outwards, 
to avoid warping the manifold. 
Replace the remaining parts in the reverse order of removal - 
tighten all fasteners to the torque wrench settings specified and 

fit a new O-ring seal to the bottom of the dipstick tube. 
Make sure the wiring loom is routed correctly and the connec- 
tions fitted as labeled upon removal. 
Before starting the engine, check the accelerator cable for correct 
adjustment and the throttle linkage for smooth operation. 

When the engine is fully warmed-up, check for signs of fuel, 
intake and/or vacuum leaks. 
Road test the vehicle, and check for proper operation of all dis- 

turbed components. 

REMOVAL 

» Refer to illustrations 7.4a, 7.4b, 7.5, 7.6 and 7.7 

1 Park the vehicle on firm, level ground, apply the handbrake, then 
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7.4a Remove the upper part of the exhaust manifold 
heat shield... 

7.5 Remove the two bolts from the front exhaust pipe 

jack up the front of the vehicle and support it on axle stands (see Jack- 
ing and vehicle support). 

2 Disconnect the negative battery cable (see Chapter 1). 
3 Disconnect and remove the oxygen sensor (see Chapter 4A). 
4 Undo the bolts and withdraw the upper part of the heat shield, 

then undo the two lower retaining bolts and remove the lower part from 
the exhaust manifold (see illustrations). 

7.7 The exhaust studs can be removed for more manifold- 
removal clearance using a Torx socket 

7.4b ... then remove the lower heat shield bolts (one side 
shown here) 

7.6 Remove the four bolts at the lower manifold 

support bracket f 

9 From under the vehicle, unscrew the two retaining nuts to dis- 
connect the exhaust system front down-pipe from the manifold (see 
illustration). 

6 Undo the bolts and remove the exhaust manifold lower retaining 
bracket (see illustration), 

7 Remove the nuts and detach the exhaust manifold and gasket. 
Take care not to damage vulnerable components as the manifold 
assembly is maneuvered out of the engine compartment. When remov- 
ing the manifold with the engine in the vehicle, additional clearance 
can be obtained by unscrewing the studs from the cylinder head; a 
female Torx-type socket will be required (see illustration). 

e»Note: On models with the PZEV 2.0L engine, the catalytic 
converter is part of the exhaust manifold. On these vehicles, 
you must unbolt and set aside the power steering pump and 
several other components at the rear of the engine in order to 
remove the exhaust manifold/converter from the top instead of 
the bottom. 

INSPECTION 
—_e_e_——————————— 

8 When using a scraper to remove all traces of old gasket material 
and carbon deposits from the manifold and cylinder head mating sur- 
faces, be careful to ensure that you do not scratch or damage the mate- 
rial of either component - any solvents used must be suitable for this 
application. If the gasket was leaking, check the manifold and cylinder 
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head for warpage, this may need to be done at an automotive machine 
shop, resurface if necessary. 

tok CAUTION: 

' When scraping, be very careful not to gouge or scratch the deli- 
cate aluminum alloy cylinder head. 

9 Provided both mating surfaces are clean and flat, a new gasket 
will be sufficient to ensure the joint is gas-tight. Do not use any kind of 
exhaust sealant upstream of the catalytic converter. 

INSTALLATION 

10 Installation is the reverse of the removal procedure, noting the 

following points: 
a) Fit anew manifold gasket over the cylinder head studs. 
b) Install the manifold, and tighten the nuts to the torque listed in 

the Specifications at the beginning of this Chapter. 
c) Fit a new gasket to the front pipe (where fitted). 
d) Where a catalytic converter was unbolted, use new.nuts on instal- 

lation. 

€) Run the engine, and check for exhaust leaks. 

8 Crankshaft pulley - removal and replacement 

e>Note 1: Only turn the engine in the normal direction of rota- 
tion - clockwise from the right-hand side of the vehicle. 

e>Note 2: The crankshaft pulley retaining bolt is very tight and 
Ford uses a special tool (T78P-4851-A) to lock the pulley to pre- 
vent it from turning. A new pulley retaining bolt will be required 
on installation. 

4k CAUTION: 

The pulley and crankshaft timing gear are not on a keyway, they 
are held in place by the crankshaft retaining bolt. Make sure 
the engine is set at TDC (see Section 4) before the pulley is 
removed. 

REMOVAL 

» Refer to illustration 8.3 

1 Remove the auxiliary drivebelt - either remove the drivebelt com- 
pletely, or just secure it clear of the crankshaft pulley, depending on the 
work to be carried out (see Chapter 1). 

2 Set the engine to TDC (see Section 4). 
3 The crankshaft must now be locked to prevent its rotation while 

the pulley bolt is unscrewed. If the special tool is not available proceed 
as follows: 

a) Remove the rubber plug from the transmission bellhousing or, on 
automatics, unbolt the small metal cover plate from the oil pan, 
and use a large screwdriver or similar to lock the flywheel/drive- 
plate ring gear teeth while an assistant loosens the pulley bolt; 
take care not to damage the teeth or the surrounding castings 

when using this method. 
b) If the engine/transmission has been removed and separated, lock 

the flywheel/driveplate using a locking tool (see illustration). 

4 Unscrew the pulley bolt and remove the pulley. 

INSTALLATION 

> Refer to illustration 8.6 

5 Ensure that the engine is still set to TDC as in Section 4, then 
lightly oil the seal area of the crankshaft and install the pulley. 

6 Ensure that a new retaining bolt is used (see illustration), and 
tighten it only hand-tight. 

7 Insert a one-inch-long 6mm bolt through the hole, which should 
be at the bottom when the pulley is in its TDC position, and thread it 

8.6 Always use a new bolt when installing the 
crankshaft pulley 

into the timing cover. This locates the pulley exactly in its TDC posi- 
tion. Warning: The pulley is not keyed to the crankshaft, this procedure 
is the only way to establish the proper relationship between the crank- 
shaft pulley and the engine. 

8 Have an assistant use a two-pin spanner to securely hold the 
pulley while you tighten the pulley center-bolt to Specifications. 

9 Remove the 6mm locating bolt from the pulley. The remainder of 
the installation is the reverse of the removal procedure. 
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e>Note: Only turn the engine in the normal direction of rotation 
- clockwise from the right-hand side of the vehicle. 

REMOVAL 

Refer to illustrations 9.3, 9.7, 9.9, 9.10 and 9.11 

1 Remove the camshaft cover as described in Section 5. 
2 Apply the handbrake, then jack up the front of the vehicle and 

support it on axle stands (see Jacking and vehicle support). Remove 
the right-hand front wheel and remove the splash apron from under the 
right-hand front wheelwell. 

3 Loosen the water pump pulley retaining bolts by approximately 
three turns (see illustration). 

4 Remove the auxiliary drivebelt (see Chapter 1A). 
5 Remove the power steering pump as described in Chapter 10. 
6 Remove the crankshaft pulley (see Section 8). 
7 Disconnect the crankshaft position (CKP) sensor wiring connec- 

tor (see illustration). 

8 Unscrew the retaining bolts and remove the water pump pulley. 
9 Undo the retaining bolts and move the coolant expansion tank to 

One side, disconnect the lower coolant hose if required (see illustra- 
tion). 

10 Support the engine using a floorjack and block of wood beneath 

9.7 Disconnect the electrical connector from the crankshaft 
position sensor (CKP) 

9.10 With the engine supported, 
remove the engine mount idler pulley 

9 Timing chain cover - removal and installation 

9.11 Remove the bolt and the 

the oil pan, then unscrew the nuts/bolts securing the engine/transmis- 
sion right hand mounting bracket and remove the mounting from the 
engine (see illustration). 

11 Unbolt and remove the auxiliary drivebelt idler pulley (see illus- 
tration). 

9.3 Loosen the three water pump bolts 

9.9 Unbolt and set aside the coolant expansion tank 

9.13a Apply a 3mm bead of sealant 
around the timing chain cover, 
including around the inner bolt holes 
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12 Unscrew the timing chain cover retaining bolts (noting their 
positions for installation) and withdraw the cover from the engine. 

INSTALLATION 

> Refer to illustrations 9.13a and 9.13b 

13 Installation is the reverse of the removal procedure (using the rel- 
evant Sections); note the following points: 

a) Clean the sealant from the timing cover, cylinder block and cylin- 
der head mating surfaces. When using a scraper and solvent to 

remove all traces of old gaskel/sealant from the mating surfaces, 
be careful to ensure that you do not scratch or damage the mater- 
lal of either component - any solvents used must be suitable for 

this application. If the gasket was leaking, have the mating sur- 
faces checked for warpage - this may need to be done at an auto- 
motive machine shop. 

b) Provided the relevant mating surfaces are clean and flat, apply a 
(3.0mm) bead of silicone sealant around the timing chain cover 
and the inner bolt holes (see illustration). 

e>Note: The cover must be fitted within 10 minutes of applying 
the sealant. 

¢) Tighten the timing chain cover bolts to the specified torque set- 

tings at the beginning of this Chapter, following the sequence 
shown (see illustration). 

d) Retime the engine to TDC and align the crankshaft pulley as 
described in Sections 4 and 8. 

e) Use a new O-ring on the power steering pressure hose. 
9.13b Timing chain cover tightening sequence 

10 Timing chain, tensioner and guides - removal, inspection and installation 

e>Note 1: Only turn the engine in the normal direction of rota- 
tion - clockwise (as seen from the right-hand side of the vehi- 
Cle). 

e>Note 2: The following procedure is made easier by supporting 
the engine (with a floorjack from below or an engine support 
fixture from above) and loosening or removing the motor 
mounts to allow the engine to be lowered somewhat for better 
access. 

REMOVAL 

> Refer to illustrations 10.4, 10.6, 10.7a, 10.7b and 10.8 

1 Remove the camshaft cover as described in Section 5. Refer to 
Chapter 3 and remove the coolant recovery bottle, then remove the bat- 
tery and battery tray (see Chapter 5A). 

2 Set the engine to TDC as described in Section 4. 
3 Remove the timing chain cover as described in Section 9. 
4 Loosen the timing chain tensioner by inserting a small screw- 

driver into the access hole in the tensioner and releasing the pawl 

mechanism. Press against the timing chain guide to depress the piston 
into the tensioner housing - when fully depressed, insert a locking pin 
(approximately 1.5 mm) to lock the piston in its compressed position 

(see illustration). 
5 Hold the camshafts by the hexagon on the shafts to prevent them 

from turning, using an open-end wrench. 

3 WARNING: 

Do not rely on the camshaft alignment tool at the rear of the 
camshafts to hold the cams while removing the sprockets. 
Engine damage could result. 

10.4 Push against the timing chain guide to depress the 
tensioner, then insert a 1.5mm locking pin 
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10.6 Use a large wrench on the hex 
portion of the camshafts to hold them 
while removing the sprocket bolts 

6 With the camshafts held in position, remove the camshaft 
sprocket retaining bolts and remove the camshaft sprockets and timing 
chain. Do not rotate the crankshaft at all until the final timing chain 
installation (see illustration). 

7 If required, unbolt the fixed timing chain guide and withdraw the 
tensioner timing chain guide from its pivot pin on the cylinder head 
(see illustrations). 

8 To remove the tensioner, undo the two retaining bolts and remove 
the timing chain tensioner from the cylinder block, taking care not to 
remove the locking pin (see illustration). 

9 To remove the timing chain sprocket from the crankshaft, the oil 
pump drive chain will need to be removed as described in Section 15. 
Note which way it is installed, then mark the sprocket to ensure correct 
installation. 

INSPECTION 

Note: Keep all components identified for position to ensure 
correct installation. 

10 Clean all components thoroughly and wipe dry. 
11 Examine the chain tensioner and tensioner guide for excessive 

wear or other damage. Check the guides for deep grooves made by the 
timing chain. 

10.8 With the locking pin (drill bit) 
in place, remove the bolts and 
the tensioner 

10.7a Withdraw the tensioner guide 
from the pivot pin... 

10.16 Install the timing chain 
tensioner (still in the locked 
position) to the block 

10.7b ... then remove the bolts to 
remove the fixed chain guide 

12 Examine the timing chain for excessive wear. Hold it horizontally 
and check how much movement exists in the chain links. If there is any 

doubt, compare it to a new chain. Renew as necessary. 
13 Examine the teeth of the camshaft and crankshaft sprockets for 

excessive wear and damage. 
14 Before installation the timing chain tensioner, the piston must be 

compressed and locked until installation (if not already done on 
removal). To do this, insert a small screwdriver into the access hole in 
the tensioner and release the paw! mechanism. Now lightly clamp the 
tensioner in a soft-jawed vice and slowly compress the piston. Do not 
apply excessive force and make sure that the piston remains aligned 
with its cylinder. When completely compressed, insert a locking pin/1.5 
mm diameter wire rod into the special hole to lock the piston in its 
compressed position. 

INSTALLATION i 

> Refer to illustrations 10.16, 10.17, 10.19, 10.20 and 10.22 

15 If not already fitted, slide the crankshaft drive sprocket (and 
washer, where fitted) onto the crankshaft. Ensure it is installed the same 
way round as noted on removal (see Section 15, for further information 
on installing the oil pump drive chain). 

16 Replace the tensioner to the cylinder block and tighten the retain- 

10.17 Install the timing chain guides 
to the block 
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10.19 Install the camshaft sprockets with the chain in position 10.20 While holding pressure against the tensioner with the 
guide, remove the tensioner locking pin 

ing bolts to the specified torque setting. Take care not to remove the 
locking pin (see illustration). 

17 Replace the fixed timing chain guide and tighten the two retaining 
bolts, then slide the tensioner timing chain guide back into place on the 
upper pivot pin (see illustration). 

18 Replace the intake camshaft sprocket onto the camshaft, DO NOT 
tighten the retaining bolt at this stage. 

19 With the timing chain around the exhaust camshaft sprocket 
replace the timing chain and sprocket, feeding the timing chain around 
the crankshaft drive sprocket and intake camshaft sprocket (see illustra- 
tion). 

20 With the timing chain in place, hold pressure against the ten- 
sioner guide and withdraw the tensioner locking pin. This will then ten- 
sion the timing chain (see illustration). 

21 Check that the engine is still set to TDC (as described in Sec- 
tion 4). 10.22 Use an large wrench on the hex portion to hold the 

22 Tighten both camshaft retaining bolts, to the torque setting speci- camshaft while installing the sprocket bolt 
fied in the Specifications at the beginning of this Chapter. 

Note: Use an open-end wrench on the hexagon on the and turn the engine (in the direction of engine rotation) two full turns. 
camshafts to stop them from turning (see illustration). Replace the camshaft locking plate and crankshaft timing peg to make 

23 Replace the timing chain cover as described in Section 9, and the sure the engine is still set at TDC (see Section 4 for further informa- 

crankshaft pulley as described in Section 8. tion). “anon tes 
24 Remove the camshaft locking plate and crankshaft timing peg 25 Replace the camshaft cover as described in Section 5. 

11 Camshafts and tappets - removal, inspection and installation 

e>Note: Only turn the engine in the normal direction of rotation 
- Clockwise from the right-hand side of the vehicle. Oo © O @ 

REMOVAL ie aa el a ita Ta Tit 

» Refer to illustrations 11.4, 11.5a, 11.5b, 11.6a and 11.6b ara Ml. eS), in 

1 Remove the camshaft cover as described in Section 5. eee = mei 
2 Remove the timing hole plug and insert a timing peg to position Baran 

the crankshaft at TDC (obtainable from Ford dealers (303-507) or a 
tool supplier). For further information on setting the engine to TDC, era gel AI 2) 
see Section 4. <P 

3 Remove the timing chain and camshaft sprockets as described in po 
Section 10. bas Ong Mie 

4 Working in the sequence shown (see illustration), loosen the 
camshaft bearing cap bolts progressively by half a turn at a time. Work 

11.4 Camshaft bearing cap bolt LOOSENING sequence 
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11.5a Note the identification 
marks on each of the camshaft 

bearing caps... 

11.6b Write down the thickness 

number under each tappet - different 
sizes are available 

only as described, to release gradually and evenly the pressure of the 
valve springs on the caps. 

5 Withdraw the camshaft bearing caps, noting their markings, then 
remove the camshafts. The intake camshaft can be identified by the ref- 
erence lobe for the camshaft position sensor; therefore, there is no need 
to mark the camshafts (see illustrations). 

6 Obtain sixteen small, clean containers, and number them 1 to 16. 
Using a rubber suction cup, withdraw each bucket tappet in turn and 
place them in the containers. Do not interchange the bucket tappets as 
they are of different sizes; the shim is part of the bucket tappet (see 
illustrations). Different sizes of bucket tappets are available in the event 
of wear on the valves or repair on the cylinder head assembly. 

INSPECTION 

» Refer to illustrations 11.8, 11.9, 11.11, 11.12a and 11.12b 

7 With the camshafts and tappets removed, check each for signs of 
obvious wear (scoring, pitting, etc) and for roundness, and replace if 
necessary. 

8 Measure the outside diameter of each tappet (see illustration) - 
take measurements at the top and bottom of each tappet, then a second 
set at right-angles to the first; if any measurement is significantly differ- 
ent from the others, the tappet is tapered or oval (as applicable) and 

11.5b ... and the reference lobe for 

the CMP on the intake camshaft 

11.8 Use a micrometer to measure 

the tappet diameters 

11.6a Use a rubber suction cup 
(like a valve-lapping tool) to 
remove the tappets 

11.9 Check the camshaft lobes for 
pitting, wear and score marks - if 
scoring is excessive as shown here, 
replace the camshaft 

must be replaced. If the necessary equipment is available, measure the 
inside diameter of the corresponding cylinder head bore. If the tappets 
or the cylinder head bores are excessively worn, new tappets and/or a 
new cylinder head will be required. 

9 Visually examine the camshaft lobes for score marks, pitting, 
galling (wear due to rubbing) and evidence of overheating (blue, discol- 
ored areas). Look for flaking away of the hardened surface layer of each 
lobe (see illustration). If any such signs are evident, replace the compo- 
nent concerned. 

10 Examine the camshaft bearing journals and the cylinder head 
bearing surfaces for signs of obvious wear or pitting. If any such signs 
are evident, renew the component concerned. 

11 Using a micrometer, measure the diameter of each journal at sev- 
eral points (see illustration). If any measurement is significantly differ- 
ent from the others, renew the camshaft. 

12 To check the bearing journal running clearance, remove the tap- 
pets, use a suitable solvent and a clean lint-free rag to clean carefully 
all bearing surfaces, then replace the camshafts and bearing caps with a 
Strand of Plastigage across each journal (see illustration). Tighten the 
bearing cap bolts to the specified torque wrench setting (do not rotate 
the camshafts), then remove the bearing caps and use the scale pro- 
vided to measure the width of the compressed strands (see illustration), 
Scrape off the Plastigage with your fingernail or the edge of a credit 
card - don't scratch or nick the journals or bearing caps. 
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11.11 Measure each camshaft 
journal with a micrometer 

13 If the running clearance of any bearing is found to be worn to 
beyond the specified service limits, install a new camshaft and repeat 
the check; if the clearance is still excessive, the cylinder head must be 
replaced. 

14 To check camshaft endplay, remove the tappets, clean the bearing 
Surfaces carefully, and replace the camshafts and bearing caps. Tighten 
the bearing cap bolts to the specified torque wrench setting, then mea- 
sure the endplay using a DTI (Dial Test Indicator, or dial gauge) 
mounted on the cylinder head so that its tip bears on the camshaft 
right-hand end. 

15 Tap the camshaft fully towards the gauge, zero the gauge, then 
tap the camshaft fully away from the gauge, and note the gauge reading. 
lf the endplay measured is found to be at or beyond the specified ser- 
vice limit, fit a new camshaft and repeat the check; if the clearance is 
still excessive, the cylinder head must be replaced. 

INSTALLATION 

> Refer to illustrations 11.16, 11.18, 11.20 and 11.21 

16 On reassembly, liberally oil the cylinder head tappet bores and 
the tappets (see illustration). Carefully replace the tappets to the cylin- 
der head, ensuring that each tappet is returned its original bore. Some 
care will be required to enter the tappets squarely into their bores. 

17 Turn the engine back approximately 45° so that there are no pis- 
tons at the top of the cylinders. 

18 Liberally oil the camshaft bearings and lobes (see illustration). 

11.18 Apply 
clean engine oil 
to the camshaft 
lobes and 
journals before 
installation 

11.12a Lay a strip of Plastigage on 
each camshaft journal 

11.12b Compare the width of the 
crushed Plastigage to the scale on 
the envelope to determine the 
running clearance 

11.16 Oil the tappets liberally during installation 

Ensuring that each camshaft is in its original location, replace the 
camshafts, locating each so that the slot in its left-hand end is approxi- 
mately parallel to, and just above, the cylinder head mating surface. 

19 All camshaft bearing caps have an identifying number and letter 
etched on them. The exhaust camshaft’s bearing caps are numbered in 
sequence E1 to E5 and the inlet camshaft's bearing caps 1 to 15 (see 

illustration 11.5a). 
20 Ensuring that each cap is kept square to the cylinder head as it is 

fe (ars Eos as i 
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11.20 Camshaft bearing cap bolt TIGHTENING sequence 
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11.21 Fit the camshaft tool to ensure the camshafts are in 

the TDC position 

tightened down, and working in the sequence shown (see illustration), 
tighten the camshaft bearing cap bolts slowly and by one turn at a time, 
until each cap touches the cylinder head. Next, go around again in the 
same sequence, tightening the bolts to the first stage torque setting 

specified, then once more, tightening them to the second stage setting. 
Work only as described, to impose gradually and evenly the pressure of 

the valve springs on the caps. 
21 Fit the camshaft aligning tool: it should slip into place as 

described in Section 4, paragraph 12 (see illustration). 
22 Replace the camshaft sprockets, complete with timing chain, to 

the ends of the camshafts. DO NOT tighten the camshaft sprocket 
retaining bolts at this stage. 

23 Turn the engine (in the direction of rotation) approximately 45° 
back to TDC. For further information on setting the engine to TDC, see 

Section 4. 
24 With the camshafts held in position (by using an open-ended 

spanner on the hexagon on the shaft), tighten the camshaft sprocket 

retaining bolts to the specified torque. 
25 Remove the camshaft locking plate and crankshaft timing peg 

and turn the engine (in the direction of engine rotation) two full turns. 
Replace the camshaft locking plate and crankshaft timing peg to make 
sure the engine is still set at TDC (see Section 4 for further informa- 
tion). ; 

26 Replace the timing chain cover upper and lower blanking plugs, 
coat the blanking plug threads with a suitable sealant to prevent leaks. 

27 Replace the camshaft cover as described in Section 5. 

12 Valve clearances - checking and adjustment 

->Note: Only turn the engine in the normal direction of rotation 
- clockwise from the right-hand side of the vehicle. 

CHECKING 

> Refer to illustration 12.3 

1 Remove the camshaft cover as described in Section 5. 
2 Set the engine to TDC on cylinder No 1 as described in Section 

4. The inlet and exhaust cam lobes of No 1 cylinder will be pointing 
upwards (though not vertical) and the valve clearances can be checked. 

3 Working on each valve, measure the clearance between the base 
of the cam lobe and the bucket tappet using feeler blades (see illustra- 
tion). Record the thickness of the blade required to give a firm sliding 
fit on all the valves of No 1 cylinder. The desired clearances are given 
in the Specifications. Note that the clearances for intake and exhaust 

12.3 Measure the clearance between the base of the 

camshaft lobe and the bucket using feeler gauges 

valves are different. The intake camshaft is at the front of the engine 
and the exhaust camshaft at the rear. Record all four clearances. 

4 Now turn the crankshaft clockwise through 180° so that the 
valves of cylinder No 3 are pointing upwards. Check and record the 
four valve clearances for cylinder No 3. The clearances for cylinders 4 
and 2 can be checked after turning the crankshaft through 180° each 
time. 

ADJUSTMENT 

» Refer to illustration 12.6 

5 If adjustment is required, the bucket tappets must be changed by 
removing the camshafts as described in Section 11. 

6 If the valve clearance was too small, a thinner bucket tappet must 
be fitted. If the clearance was too large, a thicker bucket tappet must be 

12.6 Each tappet has a number engraved inside 
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fitted. The bucket tappet has a number engraved on the inside (see 
illustration), if the marking is missing or illegible, a micrometer will be 
needed to establish bucket tappet thickness. 

7 When the bucket tappet thickness and the valve clearance are 
known, the required thickness of the new bucket tappet can be calcu- 
lated as follows: 

Sample calculation - clearance too small 
Desired clearance (A) = 0.25 mm 
Measured clearance (B) = 0.20 mm 
Tappet thickness found (C) = 2.55 mm 
Thickness required (D) = C +B-A=2.50 mm 

Sample calculation - clearance too large 
Desired clearance (A) = 0.30 mm 

Measured clearance (B) = 0.36 mm 
Tappet thickness found (C) = 2.19 mm 
Thickness required (D) = C +B-A=2.25 mm 

8 With the correct thickness bucket tappets installed in the cylinder 
head, replace the camshafts as described in Section 11. 

9 Check that the valve clearances are now correct, as described in 
Steps 2 to 4. If any clearances are still not within specification then 
carry out the adjustment procedure again. 

10 It will be helpful for future adjustment if a record is kept of the 
thickness of bucket fitted at each position. The buckets required can be 
purchased in advance once the clearances and the existing bucket 

thicknesses are known. 
11 When all the clearances are correct, replace the camshaft cover 

as described in Section 5. 

13 Cylinder head - removal and installation ; 

e>Note 1: The following text assumes that the cylinder head will 
be removed with both intake and exhaust manifolds attached; 
this simplifies the procedure, but makes it a bulky and heavy 
assembly to handle - an engine hoist will be required, to pre- 
vent the risk of injury, and to prevent damage to any delicate 
components as the assembly is removed and installed. If it is 
wished to remove the manifolds first, proceed as described in 
Sections 6 and 7 of this Chapter; amend the following proce- 
dure accordingly. 

e>Note 2: Only turn the engine in the normal direction of rota- 
tion - clockwise from the right-hand side of the vehicle. 

REMOVAL 

» Refer to illustrations 13.9, 13.10, 13.11, 13.12 and 13.14 

1 With the vehicle parked on firm level ground, open the hood and 
disconnect the negative battery cable (see Chapter 1). 

2 Whenever you disconnect any vacuum lines, coolant and emis- 
sions hoses, wiring loom connectors, ground straps and fuel lines as 

13.9 Disconnect the fuel supply line from the fuel rail 

part of the following procedure, always label them clearly, so that they 
can be correctly reassembled. 

3 Drain the cooling system as described in Chapter 1. 
4 Remove the intake manifold as described in Section 6. 
5 Remove the exhaust manifold and heat shields as described in 

Section 7. 
6 Remove the camshaft cover as described in Section 5. 
7 Remove the timing chain and sprockets as described in Sec- 

tion 10. 
8 Release the pressure in the fuel system by removing the fuel 

pump fuse - see wiring diagrams in Chapter 12. Start the engine and 
allow it to run until the engine stalls. Crank the engine for approxi- 
mately 5 seconds to make sure the manifold pressure has been 
released. The fuel pump fuse can now be installed. 

9 Release the fuel feed pipe from the fuel injector rail (see illustra- 
tion), see Chapter 4A for more information. Plug or cap all open fit- 
tings, to prevent any ingress of dirt etc. 

10 Disconnect the coolant hoses from the coolant housing on the 
left-hand end of the cylinder head (see illustration). 

11 Slacken and remove the upper retaining bolt from the alternator 

13.10 Disconnect the hoses from the coolant housing 
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13.14 Cylinder head bolt LOOSENING sequence 

assembly (see illustration). 
12 Undo the securing bolt and disconnect the ground lead from the 

cylinder head above the alternator assembly (see illustration). 
13 Remove the camshafts and tappets as described in Section 11. 
14 Working in the sequence shown (see illustration), loosen the ten 

cylinder head bolts progressively and by one turn at a time. Remove 
each bolt in turn, and ensure that new ones are obtained for reassem- 
bly; these bolts are subjected to severe stresses and so must be 

replaced, regardless of their apparent condition, whenever they are 
removed. 

15 Lift the cylinder head away; get assistance if possible, as it is a 
heavy assembly. Remove the gasket and discard it, note the position of 
the dowels and any directional markings on the gasket. If resistance is 
felt, do not pry between the head and the block as damage to the mat- 
ing surfaces may result. Use a large prybar inserted into one of the 
exhaust or intake ports to rock the head, breaking the gasket seal. 

INSTALLATION 

> Refer to illustrations 13.23a and 13.23b 

16 The mating faces of the cylinder head and cylinder block must be 
perfectly clean before installing the head. Use a hard plastic or wood 
scraper to remove all traces of gasket and carbon; also clean the piston 
crowns. Take particular care, as the soft aluminum alloy is easily dam- 
aged. Also, make sure that the carbon is not allowed to enter the oil and 
water passages - this is particularly important for the lubrication sys- 

13.12 Disconnect the ground wire at the cylinder head 

PEcnieties 
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13.23a Cylinder head bolt TIGHTENING sequence 

tem, as carbon could block the oil supply to any of the engine’s compo- 
nents. Using adhesive tape and paper, seal the water, oil and bolt holes 
in the cylinder block. Clean all the pistons in the same way. 

17 Check the mating surfaces of the cylinder block and the cylinder 
head for nicks, deep scratches and other damage. If excessive, machin- 
ing may be the only alternative to replacement. 

18 If warpage of the cylinder head gasket surface is suspected, use a 
straight-edge to check it for distortion. Refer to Part D of this Chapter, if 
necessary. 

19 Wipe clean the mating surfaces of the cylinder head and cylinder 
block. Check that the locating dowels are in position in the cylinder 
block, and that all cylinder head bolt holes are free from oil. Apply a 
small dab of RTV sealant to the top of the block at the timing chain end 
of the engine. 

20 Position a new gasket over the dowels on the cylinder block sur- 
face, making sure it is fitted the correct way up. 

21 Rotate the crankshaft counter-clockwise so that No 1 cylinder’s 
piston is lowered to approximately 20 mm before TDC, thus 

avoiding any risk of valve/piston contact and damage during 
reassembly. 

22 Replace the cylinder head, locating it on the dowels. Fit the new 
cylinder head bolts; carefully enter each into its hole and screw it in, by 
hand only, until finger-tight. 

23 Working progressively and in the sequence shown, use first a 
torque wrench, then an ordinary socket extension bar and an angle 
gauge to tighten the cylinder head bolts (see illustrations). This is com- 
pleted in stages given in the Specifications Section at the beginning of 
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this Chapter. 

Note: Once tightened correctly following this procedure, the 
cylinder head bolts do not require check-tightening, and must 
not be retorqued. 

24 Reinstall the tappets, the camshafts, and the timing chain as 
described in Sections 10 and 11. 

25 The remainder of reassembly is the reverse of the removal proce- 
dure, noting the following points: 

a) See the installation procedures in the relevant Sections and 
tighten all nuts and bolts to the torque specified. 

b) Refill the cooling system, and top-up the engine oil. 

¢) Check all disturbed connections for signs of oil or coolant leak- 
age, once the engine has been restarted and warmed-up to nor- 
mal operating temperature. 13.23b Use an angle-gauge for the final stages of cylinder 

head tightening 

14 Oil pan - removal and installation 

REMOVAL Note: If the drain plug seal is damaged, a new drain plug will 
ee be required. 

> Refer to illustrations 14.4 and 14.5 Although not strictly necessary as part of the disassembly procedure, 
owners are advised to remove and discard the oil filter, so that it can be 
replaced with the oil (see Chapter 1). Refer to Section 7 and remove the 
oil dipstick tube mounting bolts and the dipstick tube. 

3 Remove the timing chain cover-to-oil pan bolts and studs, 
including the nut securing the wiring harness there. 

4 Unscrew and remove the pan-to-transmission bolts (see illustra- 
tion). 

5 Progressively unscrew the oil pan retaining bolts (see illustra- 
tion). Use a scraper to break the sealant around the oil pan, taking care 
not to damage the mating surfaces of the oil pan and cylinder block. 
Lower the oil pan and withdraw it with the engine/transmission. 

INSTALLATION 

» Refer to illustrations 14.7 and 14.9 

1 Apply the handbrake, then jack up the front of the vehicle and 
support it on axle stands (see Jacking and vehicle support). 

2 Drain the engine oil, then clean and replace the engine oil drain 
plug, tightening it to the specified torque wrench setting. 

6 Onreassembly, thoroughly clean and degrease the mating sur- 
faces of the cylinder block/crankcase and oil pan, then use a clean rag 
to wipe out the pan. 

7 Apply a3.0 mm bead of sealant to the oil pan flange so that the 
bead is around the inside edge of the bolt holes (see illustration). 

14.7 Apply a3 mm bead of RTV sealant all around the oil 

14.5 Remove all the perimeter oil pan-to-block bolts pan flange 
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14.9 Oil pan fastener TIGHTENING sequence 

e>Note: The oil pan must be installed within 4 minutes of apply- this Chapter's Specifications (see illustration). 
ing the sealant. 10 Inspect the O-ring on the end of the oil dipstick tube, and replace 

8 Lift the oil pan and insert the retaining bolts, do not tighten them if necessary before reinstalling the tube to the engine. 
at this stage. 11 Lower the car to the ground and refill the engine with oil (and 

9 Install the oil pan bolts, starting with those at the transaxle end, install a new oil filter). 
then the timing cover bolts/studs, and then the perimeter bolts to the 12 Check for signs of oil leaks once the engine has been restarted 
block. Tighten all bolts in the indicated sequence to the torque listed in and warmed-up to normal operating temperature. 

15 Oil pump - removal, inspection and installation 

e»Note 1: While this task is theoretically possible when the 
engine is in place in the vehicle, in practice, it requires so 
much preliminary disassembly, and is so difficult to carry out 
due to the restricted access, that owners are advised to remove 
the engine from the vehicle first. All the illustrations used in 
this Section are with the engine out of the vehicle and the 
engine upside down on a work bench. 

->Note 2: In addition to the new pump gasket and other 
replacement parts required, read through Section 14, and 
ensure that the necessary tools and facilities are available. 

REMOVAL 

> Refer to illustrations 15.3, 15.4, 15.5 and 15.7 

1 Remove the timing chain as described in Section 10. 
2 Remove the oil pan as described in Section 14. 
3 Undo the two bolts securing the oil pump pick-up pipe to the 15.3 Remove the two bolts securing the oil pump pickup 

pipe to the oil pump 
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15.4 Remove the chain guide mounting bolts, the chain 
guide and the tensioner 

15.5 Hold the oil pump drive sprocket with a two pin spanner, 
and remove the sprocket bolt with a socket and ratchet 

15.7 Remove the four mounting bolts and the oil 
pump assembly 

pump (see illustration). Discard the O-ring/gasket. 
4 Undo the two retaining bolts and remove the oil pump chain 

guide, then undo the retaining bolt and remove the oil pump chain ten- 
sioner (see illustration). 

5 Hold the oil pump drive sprocket to prevent it from turning and 
slacken the sprocket retaining bolt (see illustration). 

6 Undo the bolt and remove the oil pump sprocket complete with 
the oil pump drive chain. 

7 Unbolt the pump from the cylinder block/crankcase (see illustra- 
tion). Withdraw and discard the gasket. 

INSPECTION 

8 At the time of writing there was no information on the rebuilding 
of the oil pump. If there is any doubt in the operation of the oil pump, 
then the complete pump assembly should be replaced. 

INSTALLATION 

» Refer to illustrations 15.11, 15.12, 15.13 and 15.14 

9 Thoroughly clean and degrease all components, particularly the 
mating surfaces of the pump, the oil pan, and the cylinder 
block/crankcase. When using a scraper and solvent to remove all traces 
of old gasket/sealant from the mating surfaces, be careful to ensure that 
you do not scratch or damage the material of either component - any 

15.11 Use one of the retaining bolts to locate the new gasket 
in place on the oil pump 

solvents used must be suitable for this application. 
10 The oil pump must be primed on installation, by pouring clean 

engine oil into it, and rotating its inner rotor a few turns. 
11 Fit the new gasket in place on the oil pump using one of the 

retaining bolts to locate it, replace the pump to the cylinder 
block/crankcase and insert the retaining bolts, tightening them to the 
specified torque wrench setting (see illustration). 

12 Fit the new O-ring/gasket in place and replace the pump pick-up 
pipe to the pump, tightening its retaining bolts securely (see illustra- 
tion). 

15.12 Fita 
new O-ring to 
the oil pump 
pick-up tube 
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15.13 Align the flats on the oil pump driveshaft and oil pump 
sprocket when installing 

13 Install the oil pump drive chain complete with oil pump sprocket 
(see illustration) and tighten the retaining bolt to the specified torque 
setting. Hold the oil pump drive sprocket (using the same method as 
removal) to prevent it from turning when tightening the sprocket retain- 
ing bolt. 

14 Install the oil pump chain tensioner to the cylinder block, making 

16 Oil filter housing - removal and installation 

» Refer to ilustrations 16.3 and 16.5 

Note: The oil filter has coolant passing through its housing to 
help cool the engine oil. 

1 Disconnect the negative battery cable (see Chapter 1). 
2 Disconnect the wiring connector from the oil pressure switch on 

the filter housing. 
3 Unscrew the four retaining bolts from the filter housing and with- 

16.3 Remove the four mounting bolts and pull the filter 
housing from the block 

15.14 Make sure the spring on the tensioner is hooked 
behind the bolt during insta!lation 

sure the spring is located correctly (see illustration). Tighten the retain- 
ing bolt to its specified torque setting. 

15 Install the oil pump chain guide to the cylinder block, tightening 
the two retaining bolts to their specified torque setting. 

16 Install the timing chain as described in Section 10. 
17 Install the oil pan as described in Section 14. 

draw the housing from the cylinder block (see illustration), and be pre- 
pared for some oil spillage. Discard the gasket. 

4 On reassembly, thoroughly clean any gasket or sealant from the 
mating surfaces of the cylinder block and oil filter housing. 

5 Installation is the reverse of the removal procedure, using a new 
gasket between the housing and the block (see illustration). Check for 
signs of oil or coolant leaks once the engine has been restarted and 
warmed-up to normal operating temperature. 

16.5 Use one of the mounting bolts to locate the new gasket 
on the housing before installation 
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REMOVAL 

> Refer to illustration 17.1 

1 The switch is screwed into the oil filter housing on the front of 
the cylinder block (see illustration). 

2 Disconnect the negative battery cable (see Chapter 1). 
3 If required, raise the front of the vehicle, and support it securely 

on axle stands - this will give better access to the switch. 
4 Disconnect the wiring connector from the switch, and unscrew it: 

be prepared for some oil loss. 

INSTALLATION 

5 Installation is the reverse of the removal procedure; apply a thin 
smear of Suitable sealant to the switch threads, and tighten it to the 
specified torque wrench setting. Check the engine oil level, and top-up 
as necessary. Check for signs of oil leaks once the engine has been 
restarted and warmed-up to normal operating temperature. 

17 Oil pressure warning light switch - removal and installation 

17.1 The oil pressure sending unit is screwed into the oil 
filter housing 

18 Crankshaft oil seals - replacement 

TIMING CHAIN END OIL SEAL 

> Refer to illustrations 18.4a and 18.4b 

1 Remove the crankshaft pulley as described in Section 8 of this 
Chapter. 

2 Using a screwdriver, pry the old oil seal from the timing cover. 
Take care not to damage the surface of the timing cover and crankshaft. 
lf the oil seal is tight, carefully drill two holes diagonally opposite each 
other in the oil seal, then insert self-tapping screws and use a pair of 
pliers to pull out the oil seal. 

3 Wipe clean the seating in the timing cover and the nose of the 

crankshaft. 
4 Smear clean engine oil on the outer periphery and sealing lips of 

the new oil seal, then start it into the timing cover by pressing it in 
squarely. Using a large socket or metal tubing, drive in the oil seal until 

flush with the outer surface of the timing cover. Make sure the oil seal 
remains square as it is being inserted. Wipe off any excess oil (see 
illustrations). 

5 Replace the crankshaft pulley as described in Section 8 of this 
Chapter. 

TRANSAXLE END OIL SEAL 

» Refer to illustration 18.13 

->Note: The manufacturer recommends removing the oil pan 
first, to install a new rear seal and retainer. If you perform this 
replacement without removing the oil pan, make sure to use 
RTV sealant at the seal retainer-to-pan mating surface or you 
may have oil leaks later. 

6 Remove the transmission (see the relevant Part of Chapter 7). 

| 18.4a Make sure the oil seal remains square as it is being 

~~ inserted into the timing cover 

18.4b A socket of the correct size can be used to install the 

new seal 
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7 On manual transaxle models, remove the clutch assembly (see 
Chapter 6). 

8 Unbolt the flywheel/driveplate (see Section 19). 
9 Remove the oil pan (see Section 14). 
10 Undo the six retaining bolts and remove the oil seal carrier from 

the cylinder block. Where applicable, remove and discard its gasket. 

e»Note: The seal and its retainer plate are replaced as a unit - 
the seal is not available separately. 

11 Clean the seal housing and crankshaft, polishing off any burrs or 
raised edges, which may have caused the seal to fail in the first place. 
Where applicable, clean also the mating surfaces of the cylinder 
block/crankcase, using a scraper to remove all traces of the old gas- 
ket/sealant - be careful not to scratch or damage the material of either - 
then use a Suitable solvent to degrease them. 

12 Use a special sleeve to slide the seal over the crankshaft, if this is 
not available, make up a guide from a thin sheet of plastic or similar, 
lubricate the lips of the new seal and the crankshaft shoulder with oil, 
then offer up the oil seal carrier, with the guide feeding the seal’s lips 
over the crankshaft shoulder. 

13 Being careful not to damage the oil seal, move the carrier into the 
correct position, and tighten its bolts in the correct sequence to the 
specified torque wrench setting (see illustration). 

14 Wipe off any surplus oil or grease; the remainder of the reassem- 
bly procedure is the reverse of disassembly, referring to the relevant 

18.13 Oil seal retainer plate TIGHTENING sequence 

text for details where required. Check for signs of oil leakage when the 
engine is restarted. 

19 Flywheel/driveplate - removal, inspection and installation 

REMOVAL 

Refer to illustration 19.4 

1 Remove the transmission (see the relevant Part of Chapter 7). 
Now is a good time to check components such as oil seals and 

renew them if necessary. 
2 Where appropriate, remove the clutch (see Chapter 6). Now is a 

good time to check or renew the clutch components. 
3 Use a center-punch or paint to make alignment marks on the fly- 

wheel/driveplate and crankshaft, to ensure correct alignment during 
installation. 

4 Prevent the flywheel/driveplate from turning by locking the ring 
gear teeth, or by bolting a strap between the flywheel/driveplate and the 
cylinder block/crankcase (see illustration). Slacken the bolts evenly 
until all are free. 

5 Remove each bolt in turn, and ensure that new ones are obtained 
for reassembly; these bolts are subjected to severe stresses, and so 
must be replaced, regardless of their apparent condition, whenever they 
are disturbed. 

6 Withdraw the flywheel/driveplate from the end of the crankshaft. 

e»Note: Take care when removing the flywheel/driveplate as it 
is a very heavy component. Wear gloves, as the edges of the 
starter ring gear can be sharp. 

INSPECTION 

7 Clean the flywheel/driveplate to remove grease and oil. Inspect 
the surface for cracks, rivet grooves, burned areas and score marks. 
Light scoring can be removed with emery cloth. Check for cracked and 

19.4 Lock the flywheel/driveplate while the flywheel 
mounting bolts are removed 

broken ring gear teeth. Lay the flywheel/driveplate on a flat surface, and 
use a straight-edge to check for warpage. 

8 Clean and inspect the mating surfaces of the flywheel/driveplate 
and the crankshaft. If the crankshaft left-hand oil seal is leaking, 
replace it (see Section 18) before installing the fiywheel/driveplate. 

9 While the flywheel/driveplate is removed, clean carefully its 
inboard (right-hand) face. Thoroughly clean the threaded bolt holes in 
the crankshaft - this is important, since if old sealer remains in the 
threads, the bolts will settle over a period and will not retain their cor- 
rect torque wrench settings. 
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19.10 Apply thread-locking liquid to the new flywheel bolts 
during installation 

INSTALLATION 

> Refer to illustrations 19.10 and 19.11 

10 On installation, fit the flywheel/driveplate to the crankshaft so that 
all bolt holes align - it will fit only one way - check this using the 
marks made on removal. Apply suitable sealer to the threads of the new 

19.11 Tighten the new bolts using the flywheel-locking method 
used during removal to secure the flywheel/driveplate 

bolts then insert them (see illustration). 
11 Lock the flywheel/driveplate by the method used on disassembly. 

Working in a diagonal sequence to tighten them evenly, and increasing 
to the final amount in three stages, tighten the new bolts to the speci- 
fied torque (see illustration). 

12 The remainder of reassembly is the reverse of the removal proce- 
dure. 

20 Engine/transmission mounts - inspection and replacement 

GENERAL 

1 The engine/transmission 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. 

2 While separate mounts may be removed and installed individu- 
ally, if more than one is disturbed at a time - such as if the 
engine/transmission unit is‘removed from its mounts - they must be 
reassembled and their fasteners tightened in the position marked on 

removal. 
3 On reassembly, the complete weight of the engine/transmission 

unit must not be taken by the mounts until all are correctly aligned with 
the marks made on removal. Tighten the engine/transmission mounting 
fasteners to their specified torque. 

INSPECTION 

4 During the check, the engine/transmission unit must be raised 
slightly, to remove its weight from the mounts. 

5 Raise the front of the vehicle, and support it securely on axle 
stands. Position a jack under the oil pan, with a large block of wood 
between the jack head and the oil pan, then carefully raise the 
engine/transmission just enough to take the weight off the mountings. 

ck WARNING: 
DO NOT place any part of your body under the engine when it is 
supported only by a jack. 

6 Check the mounts to see if the rubber is cracked, hardened or 
separated from the metal components. Sometimes the rubber will split 
right down the center. 

7 Check for relative movement between each mount's brackets and 
the engine/transmission or body (use a large screwdriver or lever to 
attempt to move the mounts). If movement is noted, lower the engine 
and check-tighten the mounting fasteners. 

REPLACEMENT 

->Note: The following paragraphs assume the engine is sup- 
ported beneath the oil pan as described earlier. 

Right-hand mount 

» Refer to illustrations 20.10a and 20.10b 

8 Remove the coolant expansion bottle from the right-hand inner 
fender, as described in Chapter 3. 

9 Mark the position of the mounting on the vehicle, right-hand 
inner fender panel. 
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20.10a Remove the two lock-nuts 

and the three bolts. . . 

10 With the engine/transmission supported, unscrew the two locking 
nuts from the engine casing, then undo the three retaining bolts to the 
vehicle inner fender panel and withdraw the mounting from the vehicle 
(see illustrations). 

11 On installation, tighten all fasteners to the torque wrench settings 

20.10b ... and remove the RH 

mount from the vehicle 

20.12 Loosen the hose clamp and 
remove the air intake tube 

specified. Tighten the two locking nuts to the engine casing first, then 
release the hoist or jack to allow the mounting bracket to rest on the 
vehicle inner fender panel. Re-align the marks made on removal, then 
tighten the three mounting bracket-to-inner fender retaining bolts. 

Left-hand mount 

> Refer to illustrations 20.12, 20.13 and 20.14 

Note: The mount securing nuts are self-locking, and must 
therefore be replaced whenever they have been removed. 

12 Undo the retaining clip from the air intake hose (see illustration), 
then lift the complete air cleaner assembly and remove it from the vehi- 
cle (see Chapter 4A). 

13 With the transmission supported, note the position of the mount 

then unscrew the center retaining nut to release the mount from the 
transmission (see illustration). : 

14 Unscrew the four outer retaining nuts to dismantle the mount 
from the mounting bracket (see illustration). To remove the mounting 
bracket, undo the retaining bolts and remove the bracket from the left- 
hand inner fender panel. 

15 On installation, use new self-locking nuts. Re-align the mount in 
the position noted on removal, then tighten all fasteners to the specified 
torque. 

20.14 Remove the four outer bolts from the LH mount 20.164 Unscrew the center bolts at the rear engine mount. . . 
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Rear mount (roll restrictor) 

> Refer to illustrations 20.16a and 20.16b 

16 Unbolt the mount from the subframe and the transmission by 
unscrewing the mount's center bolts (see illustrations). 

17 On installation, ensure that the bolts are securely tightened to the 
specified torque. 

20.16b ... and remove the roll-restrictor mount from the 

subframe and transmission 



2C-28 2.3L AND 2005 2.0L ENGINES 

General 

Engine type Four-cylinder, in-line, DOHC 

Engine code 

2.0L N 

2.3L js 

Displacement 

2.0L 1989 cc (121 cubic inches) 

2.3L 2300 cc (140 cubic inches) 

Bore, 2.0L and 2.3L 3.447 inches 

Stroke 

2.0L 3.274 inches 

2.3L 3.703 inches 

Firing order 1-3-4-2 (No 1 cylinder at timing chain end) 

Direction of crankshaft rotation Clockwise (seen from right-hand side of vehicle) 

Camshafts 

Camshaft bearing journal diameter 0.982 to 0.983 inch 

Camshaft bearing journal-to-cylinder head 

running clearance 0.001 to 0.003 inch 

Camshaft endplay 0.003 to 0.009 inch 

Valves 

Valve clearances (cold) 

Intake 0.008 to 0.0011 inch 

Exhaust 0.010 to 0.013 inch 

Cylinder head 

Maximum permissible gasket surface distortion 0.004 inch 

Lubrication 

Engine oil capacity See Chapter 1 

Oil pressure, engine at operating temperature, 

2000 rpm 29 to 39 psi 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Air conditioning compressor mounting bolts 18 

Alternator mounting bolts 18 

Auxiliary drivebelt idler pulley 18 

Camshaft bearing cap bolts 

Step 1 hand-tight 

Step 2 62 in-lbs 

Step 3 144 in-lbs 

Camshaft sprocket bolts 48 



Torque specifications 

Catalytic converter heat shield bolts 

Catalytic converter nuts/bolts 

Catalytic converter-to-head nuts 

Water pump pulley bolts 

Water pump mounting bolts 

Crankshaft pulley bolt 

Crankshaft rear oil seal carrier bolts 

Cylinder head bolts 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Valve cover bolts 

Engine mounts: 

Left-hand mounting (transmission) 

Lower section 

Upper section 

Center nut 

Four outer nuts 

Right-hand mounting lower bracket 

Right-hand mounting upper section 

To body 

To engine 

Transaxle roll restrictor 

Flywheel bolts 

Step 1 

Step 2 

Step 3 

Intake manifold nuts and bolts 

Oil pick-up pipe bolts 

Oil pressure switch 

Power steering pump bracket bolts 

Spark plugs 

Starter motor mounting bolts 

Oil pan drain plug 

Oil pan-to-lower crankcase 

Front bolts 

Pan-to-crankcase bolts 

Oil pan-to-bellhousing bolts 

Thermostat housing 

Timing chain cover 

8mm bolts 

13mm bolts 

Timing chain tensioner bolts 

Transmission-to-engine bolts 
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Ft-lbs (unless otherwise indicated) 

89 in-Ibs 

35 

4] 

18 

89 in-|bs 

85 

89 in-lbs 

44 in-lbs 

132 in-lbs 

33 

Angle-tighten a further 90° 

Angle-tighten a further 90° 

89 in-lbs 

59 

98 

35 

41 

35 

99 

35 

37 

50 

83 

156 in-Ibs 

84 in-Ibs 

132 in-|bs 

AWE 

132 in-lbs 

18 

21 

89 in-Ibs 

18 

35 

89 in-Ibs 

89 in-lbs 

35 

89 in-lbs 

35 
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Notes 
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Cylinder head - reassembly 

Piston/connecting rod assemblies - removal : BNE NG 
10 Crankshaft - removal 
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16 Piston rings - installation 
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19 Engine - initial start-up after overhaul 
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Reference to other Chapters 

Compression - description and interpretation - See Chapter 2B 



2D-2 GENERAL ENGINE OVERHAUL PROCEDURES 

HOW TO USE THIS CHAPTER 

This Part of Chapter 2 is devoted to engine/transaxle removal and 
installation, to those repair procedures requiring the removal of the 
engine/transaxle from the vehicle, and to the overhaul of engine com- 
ponents. It includes only the Specifications relevant to those proce- 
dures. Refer to Parts A, B or C for additional Specifications, and for all 
torque wrench settings. 

GENERAL INFORMATION 

The information ranges from advice concerning preparation for an 
overhaul and the purchase of replacement parts, to detailed step-by- 
step procedures covering removal and installation of internal engine 

components and the inspection of parts. 
The following Sections have been written based on the assumption 

that the engine has been removed from the vehicle. For information 

concerning in-vehicle engine repair, as well as removal and installation 
of the external components necessary for the overhaul, see Parts A, B 

or C of this Chapter. 
When overhauling the engine, it is essential to establish first 

exactly what replacement parts are available. 

2 Engine overhaul - general information 

It's not always easy to determine when, or if, an engine should be 
completely overhauled, as a number of factors must be considered. 

High mileage is not necessarily an indication that an overhaul is 
needed, while low mileage doesn’t preclude the need for an overhaul. 
Frequency of servicing is probably the most important consideration. 
An engine that’s had regular and frequent oil and filter changes, as well 
as other required maintenance, will most likely give many thousands of 
miles of reliable service. Conversely, a neglected engine may require 
an overhaul very early in its life. 

Excessive oil consumption is an 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 worn. Perform a cylinder compression or leakdown check (Part A 
or B of this Chapter) to determine the extent of the work required. 

Loss of power, rough running, knocking or metallic engine noises, 
excessive valve train noise and high fuel consumption rates may also 
point to the need for an overhaul, especially if they're all present at the 
same time. If a full service doesn’t remedy the situation, major 
mechanical work is the only solution. 

An engine overhaul involves restoring all internal parts to the spec- 
ification of a new engine. 

e>Note: Always check first what replacement parts are available 
before planning any overhaul operation. Ford dealers, ora 
good engine reconditioning specialist/automotive parts sup- 
plier, may be able to suggest alternatives that will enable you 
to find aftermarket replacement parts. 

During an overhaul, it is usual to replace the piston rings, and to 
rebore and/or hone the cylinder bores; where the rebore is done by an 
automotive machine shop, new oversize pistons and rings will also be 
installed - all these operations, of course, assume the availability of 
suitable replacement parts. The main and connecting rod bearings are 
generally replaced and, if necessary, the crankshaft may be reground to 
restore the journals. 

Generally, the valves are serviced as well during an overhaul, since 
they're usually in less-than-perfect condition at this point. While the 
engine is being overhauled, other components, such as the starter and 
alternator, can be replaced as well, or rebuilt, if the necessary parts can 
be found. The end result should be an as-new engine that will give 

many trouble-free miles. 

e>Note: Critical cooling system components such as the hoses, 
drivebelt, thermostat and water pump MUST be replaced with 
new parts when an engine is overhauled. The radiator should 
be checked carefully, to ensure that it isn’t clogged or leaking 
(see Chapter 3). Also, as a general rule, the oil pump should be 
replaced when an engine is rebuilt. 

Before beginning the engine overhaul, read through the entire pro- 

cedure to familiarize yourself with the scope and requirements of the 
job. Overhauling an engine isn’t difficult, but it is time-consuming. 
Plan on the vehicle being off the road for a minimum of two weeks, 
especially if parts must be taken to an automotive machine shop for 
repair or reconditioning. Check on availability of parts, and make sure 
that any necessary special tools and equipment are obtained in 
advance. Most work can be done with typical hand tools, although a 
number of precision measuring tools are required for inspecting parts 
to determine if they must be replaced. Often, an automotive machine 
shop will handle the inspection of parts, and will offer advice concern- 
ing reconditioning and replacement. 

e>Note: Always wait until the engine has been completely dis- 
assembled, and all components, especially the cylinder 
block/crankcase, have been inspected, before deciding what 
service and repair operations must be performed by an automo- 
tive machine shop. Since the block’s condition will be the major 
factor to consider when determining whether to overhaul the 
original engine or buy a rebuilt one, never purchase parts or 
have machine work done on other components until the cylinder 
block/crankcase has been thoroughly inspected. As a general 
rule, time is the primary cost of an overhaul, so it doesn’t pay 
to install worn or sub-standard parts. 

As a final note, to ensure maximum life and minimum trouble from 
a rebuilt engine, everything must be assembled with care, in a spot- 
lessly-clean environment. 

e*Note: On the 2.3L and all 2005 engines, because of the fine 
tolerances in the bearing shells, no service operations are per- 
mitted on the cylinder block/crank assembly. In the event of any 
failure, the complete cylinder block, pistons and crank assem- 
bly must be replaced as a unit. 
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> Refer to illustrations 3.4a and 3.4b 

lf you've decided that an engine must be removed for overhaul or 
major repair work, several preliminary steps should be taken. 

Locating a suitable place to work is extremely important. Adequate 
work space, along with storage space for the vehicle, will be needed. If 

a workshop or garage isn't available, at the very least, a flat, level, 
clean work surface made of concrete or asphalt is required. 

Cleaning the engine compartment and engine/transaxle before 
beginning the removal procedure will help keep tools clean and orga- 
nized. 

The engine can be withdrawn by removing it complete with the 
transaxle; the vehicle's body must be raised and supported securely, 
sufficiently high that the engine/transaxle can be unbolted as a single 
unit and lowered to the ground; the engine/transaxle unit can then be 
withdrawn from under the vehicle and separated. This method is only 
recommended if the vehicle can be raised on a frame-contact type 
hoist. Alternatively, the transaxle can be removed first (as described in 
Chapter 7) and the engine can then be removed from above. In either 
case, an engine hoist or A-frame will therefore be necessary. Make sure 
the equipment is rated in excess of the combined weight of the engine 
and transaxle. Safety is of primary importance, considering the poten- 
tial hazards involved in removing the engine/transaxle from the vehicle 
(see illustrations). 

if this is the first time you have removed an engine, an assistant 
should ideally be available. Advice and aid from someone more experi- 
enced would also be useful. There are many instances when one per- 

3 Engine/transaxle removal - methods and precautions 

son cannot simultaneously perform all of the operations required when 

removing the engine/transaxle from the vehicle. 
Plan the operation ahead of time. Arrange for, or obtain, all of the 

tools and equipment you'll need prior to beginning the job. Some of 
the equipment necessary to perform engine/transaxle removal and 
installation safely and with relative ease, and which may‘have to be 
hired or borrowed, includes (in addition to the engine hoist) a heavy- 
duty floor jack, a strong pair of axle stands, some wooden blocks, and 
an engine dolly (a low, wheeled platform capable of taking the weight 
of the engine/transaxle, so that it can be moved easily when on the 
ground). A complete set of wrenches and sockets (as described in the 
beginning of this manual) will obviously be needed, together with 

plenty of rags and cleaning solvent for mopping-up spilled oil, coolant 
and fuel. If the hoist is to be rented, make sure that you arrange for it in 

advance, and perform all of the operations possible without it before- 
hand. 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 that the do-it-your- 
selfer can't accomplish without special equipment. These establish- 
ments often have a busy schedule, so it would be a good idea to 
consult them before removing the engine, to accurately estimate the 
amount of time required to rebuild or repair components that may need 
work. 

Always be extremely careful when removing and installing the 
engine/transaxle. Serious injury can result from careless actions. By 
planning ahead and taking your time, the job (although a major task) 
can be accomplished successfully. 

3.4a Make sure the lifting chains are secure... 

->Note: Read through the entire Section, as well as reading the 
advice in the preceding Section, before beginning this proce- 
dure. In this procedure, the engine and transaxle are removed 
as a unit, lowered to the ground and removed from underneath, 
then separated outside the vehicle. Following this procedure 
will require the use of a frame-contact type vehicle hoist. How- 
ever, if preferred, the transaxle can be removed from the 
engine first (as described in Chapter 7A or 7B) - this leaves the 
engine free to be lifted out from above (eliminating the need for — 
a vehicle hoist). 

4° Engine/transaxle - removal, separation and installation 

3.4b .. . and lower the engine/transaxle to the ground 

REMOVAL 

> Refer to illustrations 4.8a, 4.8b, 4.8c, 4.9a, 4.9b, 4.10, 
4.11a, 4.11b, 4.15, 4.16, 4.31a, 4.31b, 4.31c, 4.34a, 4.34b, 
4.41a and 4.41b 

1 Park the vehicle on firm, level ground, apply the parking brake 
firmly, and loosen the nuts securing both front wheels. 

2 Depressurize the fuel system as described in Chapter 4A. 
3 Drain the cooling system as described in Chapter 1. 
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4.8a Disconnect the camshaft position sensor 
(see Chapter 2A or 2B) 

4.8c ... then disconnect it 

4 Working on each side in turn, unscrew the front suspension strut 
center nuts exactly five turns each while holding the shock absorber 
center rods with an Allen key (four turns on 2005 models). 

->Note: It is important not to over-loosen the nuts - make sure 
there is still sufficient thread engaged with the nut. 

5 Remove the battery and battery tray as described in Chapter 5A. 
6 Remove the air cleaner and intake ducting as described in Chap- 

ter 4A. Unbolt and remove the air intake duct below the air cleaner, 
leading to the engine compartment front panel. Where applicable, also 
disconnect the ground cable located below the air cleaner. 

4.9a Disconnect the condenser wiring plug. . . 

7 Disconnect the accelerator cable from the throttle body, using the 
information in Chapter 4A. . 

8 Disconnect the camshaft position sensor wiring plug at the rear 
of the cylinder head, then unclip and disconnect the injection wiring 
harness connector behind the power steering fluid reservoir (see illus- 
trations). 

9 Disconnect the wiring plugs at the ignition coil (see illustrations). 
10 On manual transaxle models, unclip the shift cables from the 

location on top of the transaxle, and disconnect the wiring plug next to 
it (See illustration). 

11 At the intake manifold, disconnect the vacuum hoses from the 

4.9b ... and the coil main 
wiring plug 

4.10 Cut the cable-tie securing the 
shift cables to the transaxle - 

4.11a Disconnect the intake 

manifold vacuum hoses 
disconnect the wiring plug (arrow) 
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4.11b Note the location of the two 

charcoal canister hoses 

fuel pressure regulator and for the brake booster. Also disconnect the 
charcoal canister hoses, if applicable (see illustrations). 

12 Disconnect the knock sensor wiring plug next to the engine oil 
dipstick tube (see Chapter 2A or 2B). 

13 Referring to Chapter 5A if necessary, disconnect the wiring from 
the alternator. 

14 On models without air conditioning, disconnect the small wiring 
connector from the power steering pump. 

15 Unscrew the bolt securing the coolant expansion tank to the 
inner fender, unclip the tank at the rear, and move the tank aside without 
disconnecting the hoses (see illustration). 

16 Unclip the power steering fluid reservoir from its location, and 
lay it to one side without disconnecting the hoses - try to ensure that it 
stays upright (see illustration). 

17 Disconnect the radiator, heater and expansion tank hoses from 
the thermostat housing. On automatic transaxle models, separate the 
heater hose at the connection above the transaxle. 

18 Disconnect the radiator bottom hose and heater hose from the 
connections at the water pump. 

19 Remove the radiator fan assembly using the information in Chap- 
ter 3. 

20 Referring to Chapter 6, disconnect the fluid supply pipe for the 
clutch master cylinder at the connection on the transaxle. Be prepared 
for some fluid spillage, and plug the end of the pipe to prevent further 
fluid loss. Tie the pipe up out of the way, and wash off any spilled fluid. 

Brake fiuid is poisonous, flammable, and will attack paintwork 
and plastics. 

21 Raise the vehicle on the hoist. 
22 Remove the auxiliary drivebelt as described in Chapter 1. 
23 Trace the fluid pipes from the power steering pump under the 

car, and detach the pipe retaining bracket from the engine/transaxle 
or subframe. 

24 Unbolt the power steering pump using the information in Chap- 
ter 10, and tie it up without disturbing the pipe connections. 

25 On models with air conditioning, unbolt the air conditioning com- 
pressor using the information in Chapter 3, and tie it up out of the way. 

4.15 Unclip the coolant expansion 
tank at the rear, then move it aside 

4.16 Lift the power steering fluid 
reservoir out of its location 

i WARNING: 

The air conditioning system is under high pressure - don’t dis- 
connect the refrigerant lines. 

26 On manual transaxle models, referring to Chapter 7A if neces- 
sary, disconnect the shift cables from the transaxle levers. On models 
with the MTX 75 transaxle, disconnect the shift cables from the brack- 
ets on top of the transaxle. 

27 On automatic transaxle models, unbolt the support bracket for the 
transaxle fluid dipstick, and release the dipstick from its location. 

28 Referring to Chapter 5A, remove the starter motor. 
29 Remove both driveaxles from the transaxle, as described in 

Chapter 8. 
30 Support the engine from below, close to the engine rear mount- 

ing. Loosen the engine rear mounting bolts, and remove the mounting. 
Note that it is only necessary to support the engine as the bolts are 
loosened and removed - once the mounting has been taken off, the 
support can be carefully removed. 

31 Disconnect the wiring plugs from the following: 

a) Exhaust gas oxygen sensor (trace the wiring back from the sensor 
to the plug) (see illustration). 

4.31a Disconnect the electrical connector for the 

oxygen sensor... 
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4.31b ... the oil pressure warning 4.31c ...and the back-up 
light switch. . . light switch 

4.34b ... and disconnect the fuel lines at the firewall 

b) Oil pressure warning light switch (see illustration). 
c) Crankshaft position sensor (on the front of the engine, at the 

transaxle end). 
d) Vehicle speed sensor (on top of the transaxle). 
e) Reverse light switch (at the front of the transaxle) (see illustration). 

32 Remove the exhaust manifold as described in Chapter 4A. 
Ensure that the flexible section of the exhaust front pipe is not bent 
excessively as the manifold is removed. 

33 Remove the exhaust front section as described in Chapter 4A. 
34 Taking precautions against fuel spillage, disconnect the fuel lines 

4.40a Lower the engine clear of the mounts. . . 

4.34a Pry out the colored 

locking clip... 

at the connections into the engine compartment, prying out the colored 
locking clip with a small screwdriver. Note that the fuel supply pipe 
connection is colored white, with the return connection being red (see 
illustrations). Where applicable, disconnect the ground cable below the 
fuel line connections. 

WARNING: 

Refer to ‘Safety first!’ and the warnings in Chapter 4A when dis- 
connecting fuel lines - extreme fire risk. 

35 Disconnect the hoses from the charcoal canister, located behind 
the power steering fluid reservoir; note the positions of the hoses, for 
use when installing (see illustration 4.11b). 

e>Note: On most models the evaporative canister is mounted at 
the rear of the vehicle, near the fuel tank. 

36 Connect a hoist and raise it so that the weight of the engine and 
transaxle are just supported. Arrange the hoist and sling so that the 
engine and transaxle are kept level when they are being withdrawn from 
the vehicle. Remove the lower engine-to-transaxle now, since they will 
be more difficult to access when the powertrain is on the floor. 

37 Unscrew and remove the right- and left-hand engine/transaxle 
mounts, referring to the relevant Part of Chapter 2 as necessary. 

38 Check around the engine and transaxle assembly from above 
and below, to ensure that all associated attachments are disconnected 
and positioned out of the way. Engage the services of an assistant to 

4.40b . . . and down so that it can be removed from the front 
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help in guiding the assembly clear of surrounding components. 
39 Consider how the engine will be removed from under the car, 

before lowering it. If a wheeled trolley is available, this makes the task 

of moving the engine much easier. If the engine is lowered onto a piece 

of carpet or a sheet of wood, this can be used to drag the engine out 
from under the car, without damage. 

40 Carefully lower the engine/transaxle assembly clear of the 

mounts, guiding the assembly past any obstructions, and taking care 
that surrounding components are not damaged (see illustrations). 

41 Raise the vehicle on the hoist and remove the engine/transaxle 
assembly out from underneath. 

42 Once the engine/transaxle assembly is clear of the vehicle, move 

it to an area where it can be cleaned and worked on. 

SEPARATION 

43 Rest the engine and transaxle assembly on a firm, flat surface, 

and use wooden blocks as wedges to keep the unit steady. 
44 Note the routing and location of any wiring on the 

engine/transaxle assembly, then methodically disconnect it. 

MANUAL TRANSAXLE MODELS 

45 Refer to the information in Chapter 7A, Section 8. 

AUTOMATIC TRANSAXLE MODELS 

46 Refer to the information in Chapter 7B, Section 9. 

RECONNECTION 

47 To reconnect the transaxle and engine, reverse the operations 
used to separate them. Above all, do not use excessive force during 
these operations - if the two will not mate together easily, forcing them 
will only lead to damage. Do not tighten the bellhousing bolts to force 
the engine and transaxle together. Ensure that the bellhousing and 
cylinder block mating faces will butt together evenly without obstruc- 
tion, before tightening the bolts fully. Reconnect any wiring on the 

engine/transaxle assembly, routing it as noted on removal. 

INSTALLATION 

48 Maneuver the engine/transaxle under the car. 
49 Slowly lower the vehicle on the hoist, making sure the 

engine/transaxle assembly is positioned so that it doesn't contact any 
components in the engine compartment as the vehicle is lowered. 

50 Attach the engine hoist, and lift the unit into position until the 
right- and left-hand mounts can be reassembled. Initially, tighten the 

mounting nuts and bolts only lightly. 
51 Install the engine rear mount, and tighten the bolts by hand. 
52 Rock the engine/transaxle gently to settle it on its mounts, then 

tighten all the mounting nuts and bolts to the specified torques. Once 
the engine/transaxle is fully supported by its mounts, the hoist can be 

removed. 
53 The remainder of the installation procedure is the direct reverse 

of the removal procedure, noting the following points: 

a) Tighten all fasteners to the specified torque settings, where 

applicable. 
b) Ensure that all sections of the wiring harness follow their original 

routing; use new cable-ties to secure the harness in position, 
keeping it away from sources of heat and abrasion. 

c) Ensure that all hoses are correctly routed and are secured with the 
correct hose clamps, where applicable. If the hose clamps cannot 
be used again, worm-drive clamps should be installed in their 
place. 

d) On vehicles with manual transaxle, check and if necessary adjust 

the shift cables with reference to Chapter 7A. 
€) Refill the cooling system as described in Chapter 1. 

f) Refill the engine with appropriate grade and quantity of oil, where 
necessary (Chapter 1). 

g) Refill or top-off the transaxle oil or fluid (see Chapter 1). 
h) Check and if necessary adjust the accelerator cable with reference 

to Chapter 4A. 
i) When the engine is started for the first time, check for air, coolant, 

lubricant and fuel leaks from manifolds, hoses, etc. If the engine 
has been overhauled, read the notes in Section 19 before attempt- 
ing to start it. 

5 Engine overhaul - disassembly sequence 

1 It is much easier to disassemble and work on the engine if it is 
mounted on a portable engine stand. These stands can often be rented 
from a tool shop. Before the engine is mounted on a stand, the fly- 
wheel/driveplate should be removed (Part A or B of this Chapter) so 
that the stand bolts can be tightened into the end of the cylinder 
block/crankcase. 

2 \fastand is not available, it is possible to disassemble the 
engine with it mounted on blocks, on a sturdy workbench or on the 
floor. Be extra-careful not to tip or drop the engine when working with- 

out a stand. 
3 If you are going to obtain a reconditioned engine, all external 

components must be removed first, to be transferred to the replacement 
engine (just as they will if you are doing a complete engine overhaul 

yourself). 

»>Note: When removing the external components from the 
engine, pay close attention to details that may be helpful or 
important during installation. Note the installed position of gas- 
-kets, seals, spacers, pins, washers, bolts and other small 
items. These external components include the following: 

a) Alternator and mounting bracket (Chapter 5A). 
b) Power steering pump and air conditioning compressor mounting 

brackets. 
c) Spark plug wires and spark plugs (Chapter 1). 
d) Fuel injection and emission control system components (Chap- 

ter 4A or 4B). 
e) Thermostat and housing (Chapter 3). 

f) Dipstick tube. 
g) All electrical switches and sensors. 
h) Intake and exhaust manifolds (Chapter 4A). 
i) Oil filter (Chapter 1). 
j) Engine/transaxle mounting brackets (Chapter 2A or 2B). 
k) Flywheel/driveplate (Chapter 2A or 2B). 

4 |f you are obtaining a ‘short-block’ engine (which consists of the 

engine cylinder block/crankcase, crankshaft, pistons and connecting 
rods all assembled), then the cylinder head, oil pan, lower crankcase 
(where applicable), oil pump and timing belt will have to be removed 
also. 
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5 Ifyou are planning a complete overhaul, the engine can be dis- 
assembled and the internal components removed in the following 
order. 

a) Alternator and mounting bracket (Chapter 5A). 
b) Intake and exhaust manifolds (Chapter 4A). 
c) Timing belt and toothed pulleys (Chapter 2A or 2B). 
d) Cylinder head (Chapter 2A or 2B). 
€) Power steering pump and air conditioning compressor mounting 

brackets. 

f) Flywheel/driveplate (Chapter 2A or 2B). 
g) Oil pan (Chapter 2A or 2B). 
h) Oil pump - and, where applicable, lower crankcase (Chapter 2A 

or 2B). 
i) Piston/connecting rod assemblies (Section 9). 

J) Crankshaft (Section 10). 

6 Before beginning the disassembly and overhaul procedures, 
make sure that you have all of the correct tools necessary. 

6 Cylinder head - disassembly 

> Refer to illustrations 6.3, 6.7a, 6.7b, 6.8a and 6.8b 

e>Note: New and reconditioned cylinder heads are available 
from the manufacturers, and from engine overhaul specialists. 
Due to the fact that some specialist tools are required for the 
disassembly and inspection procedures, and new components 
may not be readily available (refer to Section 1), it may be 
more practical and economical for the home mechanic to pur- 
chase a reconditioned head, rather than to disassemble, 
inspect and recondition the original head. 

6.3 Using a spring compressor and a plastic deep-well 
adapter, compress the spring to expose the keepers 

6.7a Make a seal removal tool with a 
bar, drill it for a cross-handle at the 
top, pin a large nut (whose threads 
just “bite” into the seal) on the bar 
so that the nut will turn with the bar 

6.7b Using the homemade tool to 
remove the valve stem oil seals 

1 Remove the camshaft(s) and cam followers (Chapter 2A, 2B 
or 2C). 

2 Remove the cylinder head (Chapter 2A, 2B or 2C). 
3 Using a valve spring compressor, compress each valve spring in 

turn until the Keepers can be removed. A special valve spring compres- 
sor will be required, to reach into the deep wells in the cylinder head 
without risk of damaging the cam follower bores; such compressors 
are now widely available from most good auto parts stores. Release the 
compressor, and lift off the retainer and spring (See illustration). 

4 If, when the valve spring compressor is screwed down, the 
retainer refuses to free and expose the valve keepers, gently tap the top 
of the tool, directly over the retainer, with a light hammer. This will free 
the seat. 

5 Withdraw the valve through the combustion chamber. If it binds 
in the guide (won't pull through), push it back in, and de-burr the area 
around the groove with a fine file or whetstone; take care not to mark 
the cam follower bores. 

6 Recover the valve stem oil seals from their locations in the cylin- 
der head. As the seals are removed, note whether they are of different 
colors for the intake and exhaust valves - compare with the new parts, 
and note this for installation. As a guide, the intake valve seals are 
green, and the exhaust seals are red. 

7 On Zetec-E engines, the valve stem seals are integral with the 
valve spring lower seat, and are thus an unusual design; removing the 
seals can be extremely tricky, due to limited access and the shape of 
the seal ‘assembly’. Ford recommends the use of their service tool 
303-374 to extract the seals; while this is almost indispensable if the 
seals are to be removed without risk of (extremely expensive) damage 

6.8a Valve, keepers, retainer and 
vaive spring 
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to the cylinder head, we found that a serviceable substitute can be 
made using a nut of suitable size, a bar and a rollpin. Screw on the tool 
so that it bites into the seal, then draw the seal off the valve guide (see 
illustrations). 

8 tis essential that the valves are kept together with their keepers, 
spring seats and springs, and in their correct sequence (unless they 
are so badly worn that they are to be replaced). If they are going to be 
kept and used again, place them in a labeled plastic bag or similar 
small container (see illustrations). Note that the Number 1 valve is 
nearest to the timing belt end of the engine; the intake and exhaust 
valve positions can be deduced from the installed positions of the 
intake and exhaust manifolds. 

1 Thorough cleaning of the cylinder head and valve components, 
followed by a detailed inspection, will enable you to decide how much 
valve service work must be carried out during the engine overhaul. 

->Note: If the engine has been severely overheated, it is best to 
assume that the cylinder head is warped, and to check carefully 
for signs of this. 

CLEANING 

2 Scrape away all traces of old gasket material and sealing com- 
pound from the cylinder head. 

3 Scrape away the carbon from the combustion chambers and 
ports, then wash the cylinder head thoroughly with a suitable solvent. 

4 Scrape off any heavy carbon deposits that may have formed on 
the valves, then use a power-operated wire brush to remove deposits 
from the valve heads and stems. 

INSPECTION 

e>Note: Be sure to perform all the following inspection proce- 
dures before concluding that the services of a machine shop or 
engine overhaul specialist are required. Make a list of all items 
that require attention. 

CYLINDER HEAD 

» Refer to illustration 7.6 

5 Inspect the head very carefully for cracks, evidence of coolant 
leakage, and other damage. If cracks are found, a new cylinder head 
should be obtained. 

6 If warpage of the cylinder head gasket surface is suspected, use 
a straight-edge to check it for distortion (see illustration). If feeler 
Gauges are used, the degree of distortion can be assessed more accu- 
rately, and compared with the value specified. Check for distortion 
along the length and across the width of the head, and along both 

diagonals. If the head is warped, it may be possible to have it 
machined flat at an automotive machine shop. 

7 Examine the valve seats in each of the combustion chambers. If 

7 Cylinder head and valve components - cleaning and inspection 

6.8b Use a labeled plastic bag to store and identify 
valve components 

they are severely pitted, cracked or burned, then they will need to be 
replaced or re-cut by an engine overhaul specialist. If they are only 
Slightly pitted, this can be removed by grinding-in the valve heads and 
seats with fine valve-grinding compound, as described below. 

8 Ifthe valve guides are worn, indicated by a side-to-side motion 
of the valve, new guides must be installed. Measure the diameter of the 
existing valve stems (see below) and the bore of the guides, then cal- 
culate the clearance, and compare the result with the specified value; if 
the clearance is excessive, replace the valves or guides as necessary. 

9 The replacement of valve guides is best carried out by an engine 
overhaul specialist. 

10 If the valve seats are to be re-cut, this must be done only after 
the guides have been replaced. 

VALVES 

> Refer to illustrations 7.12 and 7.15 

11 Examine the head of each valve for pitting, burning, cracks and 
general wear, and check the valve stem for scoring and wear ridges. 
Rotate the valve, and check for any obvious indication that it is bent. 
Look for pits and excessive wear on the tip of each valve stem. Replace 
any valve that shows any such signs of wear or damage. 

7.6 Check the cylinder head for warpage using a 
straightedge and feeler gauges 
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7.12 Measuring the diameter of a 
valve stem 

12 If the valve appears satisfactory at this stage, measure the valve 
stem diameter at several points, using a micrometer (see illustration). 
Any significant difference in the readings obtained indicates wear of the 
valve stem. Should any of these conditions be apparent, the valve(s) 
must be replaced. 

13 If the valves are in satisfactory condition, they should be ground 
(lapped) into their respective seats, to ensure a smooth gas-tight seal. 
If the seat is only lightly pitted, or if it has been re-cut, fine grinding 
compound only should be used to produce the required finish. Coarse 
valve-grinding compound should not be used unless a seat is badly 
burned or deeply pitted; if this is the case, the cylinder head and valves 
should be inspected by an expert, to decide whether seat re-cutting, or 
even the replacement of the valve or seat insert, is required. 

14 Valve grinding is carried out as follows. Place the cylinder head 
upside-down on a bench, with a block of wood at each end to give 
clearance for the valve stems. 

15 Smear a trace of (the appropriate grade) valve-grinding com- 
pound on the seat face, and press a suction grinding tool onto the 
valve head. With a semi-rotary action, grind the valve head to its seat, 
lifting the valve occasionally to redistribute the grinding compound 
(see illustration). A light spring placed under the valve head will greatly 
ease this operation. If coarse grinding compound is being used, work 
only until a dull, matte even surface is produced on both the valve seat 
and the valve, then wipe off the used compound, and repeat the 
process with fine compound. 

7.15 Grinding-in a valve seat 7.18 Measure the valve spring 
free length 

16 When a smooth unbroken ring of light grey matte finish is pro- 
duced on both the valve and seat, the grinding operation is complete. 

Do not grind in the valves any further than absolutely necessary, or the 
seat will be prematurely sunk into the cylinder head. 

17 When all the valves have been ground-in, carefully wash off all 
traces of grinding compound, using a suitable solvent, before reassem- 
bly of the cylinder head. 

VALVE COMPONENTS 

> Refer to illustration 7.18 

18 Examine the valve springs for signs of damage and discol- 
oration, and also measure their free length (where no length is speci- 
fied, compare each of the existing springs with new components) (see 
illustration). t 

19 Stand each spring on a flat surface, and check it for squareness. 
If any of the springs are damaged, distorted, or have lost their tension, 
obtain a complete set of new springs. 

20 Check the retainers and keepers for obvious wear and cracks. 
Any questionable parts should be replaced, as extensive damage will 
occur if they fail during engine operation. Any damaged or excessively- 
worn parts must be replaced; the valve spring lower seat/stem oil seals 
must be replaced as a matter of course whenever they are disturbed. 

21 Check the cam followers as described in Chapter 2A or 2B. 

8 Cylinder head - reassembly 
i 

» Refer to illustrations 8.2, 8.3, 8.4a, 8.4b, 8.5a and 8.5b 

1 Regardless of whether or not the head was sent away for repair 
work of any sort, make sure that it is clean before beginning reassem- 
bly. Be sure to remove any metal particles and abrasive grit that may 
still be present from operations such as valve grinding or head resur- 
facing. Use compressed air, if available, to blow out all the oil holes 
and passages. 

3 CAUTION: 

Wear safety goggles when using compressed air. 

IEE ES SI ELE EE SI PSY ETT TIS RSE EA ETE 

2 Lubricate the new valve stem oil seals, then install them to the 

cylinder head, pressing them in squarely using a deep socket of suit- 
able diameter (see illustration). Note that the intake and exhaust seals 
are usually different colors - green for the intake valves, red for the 
exhaust valves. 

3 Beginning at one end of the head, lubricate and install the first 
valve. Apply moly-based grease or clean engine oil to the valve stem, 
and install the valve (see illustration). Where the original valves are 
being re-used, ensure that each is installed in its original guide. If new 
valves are being installed, insert them into the locations to which they 
have been ground, 

4 Install the valve spring and retainer (see illustrations). 
5 Compress the spring with a valve spring compressor, and care- 

fully install the keepers in the stem groove. Apply a small dab of grease 
to each keeper to hold it in place if necessary; grease is also useful for 
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8.2 Use a deep socket to install the 8.3 Lubricate the valve stem, then 8.4a Install the valve spring... 
valve stem seals install the valve in the head 

8.4b .. . and the retainer 8.5a Position the valve spring 8.5b. . . then fit the keepers to the © 
compressor, and compress the groove, holding them in with grease 
valve spring... and a screwdriver 

sticking each half of the keepers to a screwdriver, or similar tool, for stem gently, to settle the components. 
installation (see illustrations). Slowly release the compressor, and make 7 Repeat the procedure for the remaining valves. Be sure to return 
sure the keepers seat properly. the components to their original locations - don’t mix them up! 

6 When the valve is installed, place the cylinder head flat on the 8 Install the cam followers and camshaft(s) (Chapter 2A or 2B). 
bench and, using a hammer and block of wood, tap the end of the valve 

9 Piston/connecting rod assemblies - removal 

> Refer to illustrations 9.2a, 9.2b, 9.4, 9.5. 9.7a and 9.7b 

e>Note: While this task is theoretically possible when the 
engine is in place in the vehicle, in practice, it requires so 
much preliminary dismantling, and is so difficult to carry out 
due to the restricted access, that owners are advised to remove 
the engine from the vehicle first. The following paragraphs 
assume the engine is removed from the car. 

1 Remove the cylinder head and oil pan with reference to Chapter 
2A or 2B. 

2 Unbolt the oil pump pick-up tube/filter and return pipe, from the 
lower crankcase. On Zetec-E engines, unbolt and remove the lower 
crankcase; recover the rubber gasket - a new one must be used when 

reassembling (see illustrations). 

9.2a Unbolt the oil pickup pipe/filter and return pipe... 
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3 The connecting rods and caps are of ‘cracked’ design. During 
production, the connecting rod and cap are forged as one piece, then 
the cap is broken apart from the rod using a special technique. Because 

9.2b ... then unbolt the lower crankcase and remove it 

9.4 Each connecting rod and cap can be marked on the flat, 
machined surfaces 

9.5 Arrow stamped on the top of the 
piston points to the timing belt end of 
the engine 

9.7a Loosen and remove the bolts. . . 

of this design, the mating surfaces of each cap and rod are unique and, 
therefore, nearly impossible to mix up. 

4 There should be markings on the connecting rod caps, with cor- 
responding marks on the connecting rods (see illustration). Make sure 
these marks are visible before removing the caps, and if not, make your 
own using a center-punch. This is so that you can be certain of 
installing each piston/connecting rod assembly the right way, to its cor- 
rect (original) bore, with the cap also installed the right way. 

5 Each piston has an arrow stamped into its crown, pointing 
towards the timing belt end of the engine (see illustration). 

6 Use your fingernail to feel if a ridge has formed at the upper limit 
of ring travel (about 6 mm down from the top of each cylinder). If car- 
bon deposits or cylinder wear have produced ridges, they must be 
completely removed with a special tool called a ridge reamer. Follow 
the manufacturer's instructions provided with the tool. 

Failure to remove the ridges before attempting to remove the 
piston/connecting rod assemblies may result in piston and/or 
ring breakage. 

7 Loosen each of the connecting rod bearing cap bolts half a turn 
at a time, until they can be removed by hand. Remove the Number 1 
cap and bearing (see illustrations). Don’t drop the bearing out of the 
cap. 

8 Remove the upper bearing shell, and push the connecting 
rod/piston assembly out through the top of the engine. Use a wooden 
hammer handle to push on the connecting rod’s bearing recess. If 
resistance is felt, double-check that all of the ridge was removed from 
the cylinder (see Step 6). 

9 Repeat the procedure for the remaining cylinders. 
10 After removal, reassemble the connecting rod bearing caps and 

bearings on their respective connecting rods, and install the bolts fin- 
ger-tight. Leaving the old bearings in place until reassembly will help 

prevent the bearing recesses from being accidentally nicked or gouged. 
New bearings should be used on reassembly. 

11 Don't attempt to separate the pistons from the connecting rods. 
This is a job for a machine shop with the proper equipment. 

9.7b . . . then take off the connecting 
rod cap 
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10 Crankshaft - removal 

> Refer to illustrations 10.2 and 10.4 

e>Note 1: On the 2.3L and all 2005 engines, because of the fine 
tolerances in the bearing shells, no service operations are per- 
mitted on the cylinder block/crank assembly. In the event of any 
failure, the complete cylinder block, pistons and crank assem- 
bly must be replaced as a unit. The following procedures are for 
the earlier 2.0L engines. 

e>Note 2: The crankshaft can be removed only after the 
engine/transaxle has been removed from the vehicle. It is 
assumed that the transaxle and flywheel/driveplate, timing belt, 
lower crankcase, cylinder head, oil pan, oil pump pick- 
up/strainer pipe and oil baffle, oil pump, and piston/connecting 
rod assemblies, have already been removed. The crankshaft 
rear main oil seal carrier must be unbolted from the cylinder 
block/crankcase before proceeding with crankshaft removal. 

1 Before the crankshaft is removed, check the endplay. Mount a 
dial indicator with the probe in line with the crankshaft and touching the 
end of the crankshaft. 

2 Push the crankshaft fully away from the gauge, and zero it. Next, 
lever the crankshaft towards the gauge as far as possible, and check the 
reading obtained (see illustration). The distance that the crankshaft 
moved is its endplay; if it is greater than specified, check the crankshaft 
thrust surfaces for wear. If no wear is evident, new thrustwashers should 
correct the endplay. On some engines, the thrustwasher/thrust control 
bearing is part of the Number 3 (center) main bearing. 

3 Ifa dial gauge is not available, feeler gauges can be used. Gently 
lever or push the crankshaft all the way towards the right-hand end of 
the engine. Slip feeler gauges between the crankshaft and the right-hand 
face of the Number 3 (center) main bearing to determine the clearance. 

4 Check the main bearing caps, to see if they are marked to indi- 
cate their locations. They should be numbered consecutively from the 
timing belt end of the engine - if not, mark them with number-stamping 
dies or a center-punch. The caps will also have an embossed arrow 
pOinting to the timing belt end of the engine (see illustration). Noting, 
where applicable, the different fasteners (for the oil baffle nuts) used on 
caps 2 and 4, loosen the cap bolts a quarter-turn at a time each, start- 
ing with the left- and right-hand end caps and working toward the cen- 
ter, until they can be removed by hand. 

5 Gently tap the caps with a soft-faced hammer, then separate them 
from the cylinder block/crankcase. If necessary, use the bolts as levers 
to remove the caps. Try not to drop the bearing shells if they come out 
with the caps. 

10.4 Main bearing caps are marked with cylinder number 
and arrowhead 

6 Carefully lift the crankshaft out of the engine. It may be a good 
idea to have an assistant available, since the crankshaft is quite heavy. ° 
With the bearings in place in the cylinder block/crankcase and main 
bearing caps, return the caps to their respective locations on the block, 
or install the lower crankcase, and tighten the bolts finger-tight. Leaving 
the old bearings in place until reassembly will help prevent the bearing 
recesses from being accidentally nicked or gouged. New bearings 
should be used on reassembly. 

11. Cylinder block/crankcase - cleaning and inspection 

CLEANING 

» Refer to illustrations 11.2, 11.5, 11.8 and 11.9 

1 For complete cleaning, remove the water pump, all external com- 
ponents, and all electrical switches/sensors. Unbolt the piston-cooling 
oil jets or blanking plugs (as applicable). Note that Ford states that the 
piston-cooling oil jets (where fitted) must be replaced whenever the 
engine is disassembled for full overhaul. 

2 Remove the main bearing caps or lower crankcase, and separate 
the bearings from the caps/lower crankcase and the cylinder block. 
Mark or label the bearings, indicating which bearing throw they were 
removed from, and whether they were in the cap or the block, then set 

them aside (see illustration). Wipe clean the block and cap bearing 
recesses, and inspect them for nicks, gouges and scratches. 

3 Unbolt and remove the oil/water pumps from the timing belt end 
of the engine, if not already removed. 

4 Scrape all traces of gasket from the cylinder block/lower 
crankcase, taking care not to damage the sealing surfaces. 

5 Remove all oil gallery plugs (if present). 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. Remove the core 
plugs by knocking them sideways in their bores with a hammer and a 
punch, then grasping them with large pliers and pulling them back 
through their holes (see illustration). 

6 If any of the castings are extremely dirty, they should be taken to 
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an automotive machine shop for cleaning. After the castings are 

returned, clean all oil holes and oil galleries one more time. Flush all 
internal passages with warm water until the water runs clear, then dry 

thoroughly, and apply a light film of oil to all machined surfaces, to 
prevent rusting. If you have access to compressed air, use it to speed 

the drying process, and to blow out all the oil holes and galleries 
(always take safety precautions when using compressed air). 

7 Ifthe castings are not very dirty, you can do an adequate cleaning 
job with hot soapy water (as hot as you can stand!) 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 thor- 
oughly, and to dry all components completely; protect the machined 

surfaces as described above, to prevent rusting. 
8 All threaded holes must be clean and dry, to ensure accurate 

torque readings during reassembly; now is also a good time to clean 
and check the threads of all principal bolts - however, note that some, 
such as the cylinder head and flywheel/driveplate bolts, must be 
replaced as a matter of course whenever they are disturbed. Run the 
proper-size tap into each of the holes, to remove rust, corrosion, thread 
sealant or sludge, and to restore damaged threads (see illustration). If 
possible, use compressed air to clear the holes of debris produced by 
this operation. 

3: CAUTION: 

Wear safety goggles when using compressed air. 

9 When all inspection and repair procedures are complete (see 
below) and the block is ready for reassembly, apply suitable sealant to 
the new oil gallery plugs, and insert them into the holes in the block. 
Tighten them securely. After coating the sealing surfaces of the new 
core plugs with suitable sealant, install them in the cylinder 
block/crankcase. Make sure they are driven in straight and seated prop- 
erly, or leakage could result. Special tools are available for this pur- 
pose, but a large socket with an outside diameter that will just slip into 
the core plug, used with an extension and hammer, will work just as 
well (see illustration). 

10 Install the oil gallery plugs or (new) piston cooling oil jets (as 
applicable), tightening their retaining bolts securely. Also install all 
other external components removed, referring to the relevant Chapter of 
this manual for further details where required. Where applicable, install 
the main bearing caps and tighten the bolts finger-tight. 

11 If the engine is not going to be reassembled right away, cover it 

11.5 The core plugs can be removed 
by tapping in one edge until the plug 
turns sideways, then pulling them out 
with pliers a tap 

11.8 All bolt holes in the block 

should be cleaned and restored with 

11.2 Marker pens can be used as shown to identify bearings 

without damaging them 

with a large plastic bag to keep it clean. Apply a thin coat of engine oil 
to all machined surfaces to prevent rust. 

INSPECTION 

> Refer to illustrations 11.14, 11.15 and 11.23 

12 Visually check the castings for cracks and corrosion. Look for 
stripped threads in the threaded holes. If there has been any history of 
internal coolant leakage, it may be worthwhile having an engine over- 
haul specialist check the cylinder block/crankcase for cracks with spe- 
cial equipment. If defects are found, have them repaired, if possible, or 
replace the assembly. 

13 Check each cylinder bore for scuffing and scoring. 

14 Note: The cylinder bores must be measured with all the 
crankshaft main bearing caps bolted in place (without the crank- 
shaft or bearings) to the specified torque settings. Measure the 
diameter of each cylinder at the top (just under the ridge area), 
center and bottom of the cylinder bore, parallel to the crank- 
shaft axis. Next, measure each cylinder’s diameter at the same 
three locations across the crankshaft axis (see illustration). 
Note the measurements obtained. 

15 Measure the piston diameter at right-angles to the wrist pin axis, 
just above the bottom of the skirt; again, note the results (see illustration). 

16 To obtain the piston-to-bore clearance, measure the bore and 
piston skirt as described above, and subtract the skirt diameter from the 
bore measurement. If the precision measuring tools shown are not 

11.9 A large socket on an extension 
can be used to drive the new core 
plugs into their bores 
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11.14 Measure the diameter of each 
cylinder just under the wear ridge 
(A), at the center (B) and at the 
bottom (C) 

available, the condition of the pistons and bores can be assessed, 
though not quite as accurately, by using feeler gauges as follows: 

a) Select a feeler gauge of thickness equal to the specified piston-to- 
bore clearance (where given), and slip it into the cylinder along 
with the matching piston. The piston must be positioned in the 

correct orientation. The feeler gauge must be between the piston 
and cylinder on one of the thrust faces (at right-angles to the 
wrist pin bore). 

b) The piston should slip down the cylinder (with the feeler gauge in 

place) with moderate pressure; if it 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 (oval). 

17 Repeat these procedures for the remaining pistons and cylinder 
bores. 

18 Compare the results with the Specifications at the end of this 
Chapter; if any measurement is beyond the dimensions specified for 
that class (check the piston crown marking to establish the class or size 
of piston fitted), or if any bore measurement is significantly different 
from the others (indicating that the bore is tapered or out-of-round), the 
piston or bore is excessively-worn. 

19 Worn pistons must be replaced - check for availability with a 
Ford dealer or engine reconditioning specialist. 

20 If any of the cylinder bores are badly scuffed or scored, or if they 
are excessively-worn, out-of-round or tapered, the usual course of 
action would be to have the cylinder block/crankcase rebored, and to 
install new, oversized, pistons on reassembly. See a Ford dealer or 
engine reconditioning specialist for advice. 

21 If the bores are in reasonably good condition and not excessively 
worn, then it may only be necessary to replace the piston rings. 

22 If this is the case, the bores should be honed, to allow the new 
rings to bed-in correctly and provide the best possible seal. Before 
honing the bores, install the main bearing caps without the bearing 
shells, and tighten the bolts to the specified torque wrench setting. 

e>Note: If you don’t have the tools, or don’t want to tackle the 
honing operation, most engine reconditioning specialists will do 
it for a reasonable fee. 

23 Two types of cylinder hones are commonly available - the flex 
hone or ‘bottle-brush’ type, and the more traditional surfacing hone with 
spring-loaded stones. Both will do the job and are used with a power 
drill, but for the less-experienced mechanic, the ‘bottle-brush’ hone will 
probably be easier to use. You will also need some honing oil, and 

11.15 Measure the piston skirt 
diameter at right-angles to the 

piston-pin axis, just above the base 
of the skirt 

CROSSHATCH 

H32044 

11.23 Typical cylinder bore 
honing pattern 

rags. Proceed as follows: 

a) Mount the hone in the drill, compress the stones, and slip it into 

the first bore. Be sure to wear safety goggles or a face shield. 
b) Lubricate the bore with plenty of honing oil, switch on the drill, 

and move the hone up and down the bore, at a pace that will pro- 

duce a fine cross-hatch pattern on the cylinder walls. Ideally, the 
cross-hatch lines should intersect at approximately a 60° 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. 

e>Note: Piston ring manufacturers may specify a different cross- 
hatch angle - read and follow any instructions included with the 
new rings. 

¢) Dont withdraw the hone from the bore while its running. Instead, 
switch off the drill, and continue moving the hone up and down 
the bore until it comes to a complete stop, then compress the 
stones and withdraw the hone. If you're using a ‘bottle-brush’ 
hone, switch off the arill, then turn the chuck in the normal direc- 
tion of rotation while withdrawing the hone from the bore. 

d) Wipe the oil out of the bore, and repeat the procedure for the 
remaining cylinders. 

€) When all the cylinder bores are honed, chamfer the top edges of 
the bores with a small file, so the rings won't catch when the pis- 
tons are installed. Be very careful not to nick the cylinder walls 
with the end of the file. 

f) The entire cylinder block/crankcase must be washed very thor- 
oughly with warm, soapy water, to remove all traces of the abra- 
sive grit produced during the honing operation. 

e>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 grey areas on the cloth. Be sure to run a brush 
through all oil holes and galleries, and flush them with running 
water. 

g) When the cylinder block/crankcase is completely clean, rinse it 
thoroughly and dry it, then lightly oil all exposed machined sur- 
faces, to prevent rusting. 

24 The cylinder block/crankcase should now be completely clean 
and dry, with all components checked for wear or damage, and repaired 
or overhauled as necessary. Install as many ancillary components as 
possible, for safekeeping. If reassembly is not to start immediately, 
cover the block with a large plastic bag to keep it clean, and protect the 
machined surfaces as described above to prevent rusting. 



ENGINE BEARING ANALYSIS 

Debris 

Aluminum bearing 
embedded with glass beads 

Babbitt bearing 
embedded with ; 

debris from Microscopic detail 

machinings eit ia of gouges 

Microscopic detail Overplated copper alloy 

of debris as bearing gouged by 
cast iron debris 

Damaged lining caused 
by dirt left on the 

bearing back 

Damaged upper connecting rod 
bearings caused by engine 
lugging; the lower main 

bearings (not shown) were 
similarly affected 

Damage from excessive 
idling which resulted in 
an oil film unable to 

support the load imposed 

Excessive oil 
a clearance is 

Result of alower half assembled | | indicated bya short 
as an upper - blocking the oil flow | contact arc 

Polished and oil-stained backs 
are a result of a poor fit in the 

housing bore The damage shown in these upper and lower connecting rod 
bearings was caused by engine operation at a higher-than- 

rated speed under load 

Result of a wrong, 
reversed, or 
shifted cap 



Misalignment 

A poorly finished crankshaft caused 
the equally spaced scoring shown A tapered housing 

bore caused the 
damage along one 
edge of this pair 

A warped crankshaft caused this pattern of severe wear in the A bent connecting rod led to the 
center, diminishing toward the ends damage in the “V” pattern 

Microscopic detail 
of corrosion 

¥ tas : x : 

Corrosion is an acid attack on the bearing lining generally 
caused by inadequate maintenance, extremely hot or cold 

operation, or interior oils or fuels 

Result of dry start: The bearings on the left, farthest from the 

oil pump, show more damage 

Microscopic detail 
of cavitation 

Example of cavitation - a surface erosion caused by 
pressure changes in the oil film 

f Damage from excessive Bearing affected by oil dilution 

Result of a low oil supply or | | Severe wear as a result of thrust or insufficient caused by excessive blow-by or a 
oil starvation | | inadequate oil clearance axial clearance rich mixture 

© 1986 Federal-Mogul Corporation 
Copy and photographs courtesy of Federal Mogul Corporation 
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> Refer to illustrations 12.2, 12.4a and 12.4b 

1 Before the inspection process can be carried out, the piston/con- 
necting rod assemblies must be cleaned, and the original piston rings 

removed from the pistons. 
2 Using a piston ring removal tool, carefully remove the rings from 

the pistons. Be careful not to nick or gouge the pistons in the process, 
and mark or label each ring as it is removed, so that its original top sur- 
face can be identified on reassembly, and so that it can be returned to its 
original groove. Take care also with your hands - piston rings are sharp. 
If a piston ring removal tool is not available, the rings can be removed 
by hand, expanding them over the top of the pistons (see illustration). 

3 Scrape all traces of carbon from the top of the piston. A hand- 
held wire brush or a piece of fine emery cloth can be used, once the 
majority of the deposits have been scraped away. Do not, under any cir- 
cumstances, use a wire brush mounted in a drill motor to remove 
deposits from the pistons - the piston material is soft, and may be 
eroded away by the wire brush. 

4 Use a piston ring groove-cleaning tool to remove carbon 
deposits from the ring grooves. If a tool isn’t available, but replacement 
rings have been found, a piece broken off the old ring will do the job 
(see illustrations). 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. Protect your fingers - piston rings are sharp. 

5 Once the deposits have been removed, clean the piston/rod 
assemblies with solvent, and dry them with compressed air (if avail- 
able). Make sure the oil return holes in the back sides of the ring 
grooves, and the oil hole in the lower end of each rod, are clear. 

6 If the pistons and cylinder walls aren't damaged or worn exces- 
sively and if the cylinder block/crankcase is not rebored, new pistons 
won't be necessary. Normal piston wear appears as even vertical wear 
on the piston thrust surfaces, and slight looseness of the top ring in its 
groove. 

7 Carefully inspect each piston for cracks around the skirt, at the 
pin bosses, and at the ring lands (between the ring grooves). 

8 Look for scoring and scuffing on the thrust faces of the skirt, 
holes in the piston, 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 is an indication that 
abnormal combustion (pre-ignition) was occurring. Burned areas at the 

12.4a The piston ring grooves can be cleaned with a special 
tool, as shown here... 

12 Piston/connecting rod assemblies - inspection 

12.2 Use feeler gauges to ease the old rings from the 
pistons if a ring removal tool is not available 

edge of the piston crown are usually evidence of spark knock (detona- 
tion). If any of the above problems exist, the causes must be corrected, 
or the damage will oecur again. The causes may include faulty injec- 
tors, intake air leaks, incorrect fuel/air mixture, incorrect ignition tim- 

ing, or 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 Check the piston-to-rod clearance by twisting the piston and rod 
in opposite directions. Any noticeable play indicates excessive wear, 
which must be corrected. The piston/connecting rod assemblies should 
be taken to an engine reconditioning specialist to have the pistons, wrist 
pins and rods checked, and new components installed as required. 

11 Don't attempt to separate the pistons from the connecting rods. 
This is a task for an engine reconditioning specialist, due to the special 
heating equipment, press, mandrels and supports required to do the 
job. If the piston/connecting rod assemblies do require this sort of 
work, have the connecting rods checked for bend and twist, since only 
such engine repair specialists will have the facilities for this purpose. 

12 Check the connecting rods for cracks and other damage. Tem- 
porarily remove the connecting rod bearing caps and the old bearing 
shells, wipe clean the rod and cap bearing recesses, and inspect them 
for nicks, gouges and scratches. After checking the rods, replace the 
old bearings, slip the caps into place, and tighten the bolts finger-tight. 

12.4b ... or a section of broken ring, if available 
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13 Crankshaft - inspection 

> Refer to illustration 13.5 

1 Clean the crankshaft, and dry it with compressed air if available. 
Be sure to clean the oil holes with a pipe cleaner or oil gallery brush. 

ok WARNING: 

Wear eye protection when using compressed air. 

2 Check the main and crankpin (connecting rod) bearing journals 
for uneven wear, scoring, pitting and cracking. 

3 Runa fingernail across each journal several times. If the journal 
feels too rough, it should be reground. 

4 Remove all burrs from the crankshaft oil holes with a stone, file 
or scraper. 

5 Using a micrometer, measure the diameter of the main bearing 
and crankpin (connecting rod) journals, and compare the results with 
the Specifications at the end of this Chapter (see illustration). 

6 By measuring the diameter at a number of points around each 
journal's circumference, you will be able to determine whether or not 
the journal is out-of-round. Take the measurement at each end of the 
journal, near the webs, to determine if the journal is tapered. 

7 Ifthe crankshaft journals are damaged, tapered, out-of-round, or 
worn beyond the limits specified in this Chapter, the crankshaft must be 
taken to an engine overhaul specialist, who will regrind it, and who can 
supply the necessary undersize bearings, where available. 

8 Check the oil seal journals at each end of the crankshaft for wear 

13.5 Measure the diameter of each crankshaft journal at 
several points, to detect taper and out-of-round conditions 

and damage. If either seal has worn an excessive groove in its journal, 
consult an engine overhaul specialist, who will be able to advise 
whether a repair is possible, or whether a new crankshaft is necessary. 

Note: Steel aftermarket repair sleeves are available for many 
engines that can be used to repair the front seal area of the 
crankshaft, saving the expense of a new crankshaft. Check with 
your auto parts store. 

14 Main and connecting rod bearings - inspection 

» Refer to illustration 14.2 

1 Even though the main and connecting rod bearing shells should 
be replaced during the engine overhaul (where possible), the old shells 
should be retained for close examination, as they may reveal valuable 
information about the condition of the engine. 
2 Bearing failure occurs because of lack of lubrication, the pres- 

ence of dirt or other foreign particles, overloading the engine, and cor- 
rosion (see illustration). Regardless of the cause of bearing failure, it 
must be corrected before the engine is reassembled, to prevent it from 
happening again. 

3 When examining the bearing shells, remove them from the cylin- 
der block/crankcase and main bearing caps and from the connecting 
rods and caps, then lay them out on a clean surface in the same gen- 
eral position as their location in the engine. This will enable you to 
match any bearing problems with the corresponding crankshaft journal. 
Do not touch any shell’s bearing surface with your fingers while check- 
ing it, or the delicate surface may be scratched. 
4 Dirt or other foreign matter gets into the engine in a variety of 

ways. It may be left in the engine during assembly, or it may pass 
through filters or the crankcase ventilation 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 after reconditioning, especially 
when parts are not thoroughly cleaned using the proper cleaning meth- 
ods. Whatever the source, these foreign objects often end up embed- 

_ ded in the soft bearing material, and are easily recognized. Large 

SECTIONS 

FATIGUE FAILURE IMPROPER SEATING 

DIRT IMBEDDED OVERLAY 
WIPED OUT 

LACK OF OIL 

& INTO BEARING MATERIAL © 

SCRATCHED BY DIRT 

OVERLAY GONE 
|,” FROM ENTIRE SURFAC RADIUS RIDE 

EXCESSIVE WEAR TAPERED JOURNAL 

14.2 Typical bearing failures 
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particles will not embed in the material, and will score or gouge the 
shell and journal. The best prevention for this cause of bearing failure 
is to clean all parts thoroughly, and to keep everything spotlessly-clean 
during engine assembly. Frequent and regular engine oil and filter 
changes are also recommended. 

5 Lack of lubrication (or lubrication breakdown) has a number of 
inter-related causes. Excessive heat (which thins the oil), overloading 
(which squeezes the oil from the bearing face) and oil leakage (from 
excessive bearing clearances, worn oil pump or high engine speeds) all 
contribute to lubrication breakdown. Blocked oil passages, which usu- 
ally are the result of misaligned oil holes in a bearing shell, will also 
starve a bearing of oil, and destroy it. When lack of lubrication is the 
cause of bearing failure, the bearing material is wiped or extruded from 
the shell’s steel backing. 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 (laboring the engine) puts very high loads 
on bearings, which tends to squeeze out the oil film. These loads cause 

the bearings to flex, which produces fine cracks in the bearing face 
(fatigue failure). Eventually, the bearing material will loosen in pieces, 
and tear away from the steel backing. Short-distance driving leads to 
corrosion of bearings, because insufficient engine heat is produced to 
drive off condensed water and corrosive gases. These products collect 
in the engine oil, forming acid and sludge. As the oil is carried to the 
engine bearings, the acid attacks and corrodes the bearing material. 

7 Incorrect bearing installation during engine assembly will lead to 
bearing failure as well. Tight-fitting shells leave insufficient bearing 
running clearance, and will result in oil starvation. Dirt or foreign parti- 
cles trapped behind a bearing result in high spots, which lead to failure. 
Do not touch any bearing’s surface with your fingers during reassembly; 
there is a risk of scratching the delicate surface, or of depositing parti- 
cles of dirt on it. 

15 Engine overhaul - reassembly sequence 

1 Before reassembly begins, ensure that all new parts have been 
obtained, and that all necessary tools are available. Read through the 
entire procedure, to familiarize yourself with the work involved, and to 
ensure that all items necessary for reassembly of the engine are at 
hand. 

2 In addition to all normal tools and materials, suitable sealant will 
be required for certain seal surfaces. The various sealants recommended 
by Ford appear in the relevant procedures in Chapter 2A, 2B or 2C. In all 
other cases, provided the relevant mating surfaces are clean and flat, new 
gaskets will be sufficient to ensure joints are oil-tight. Do not use any 
kind of silicone-based sealant on any part of the fuel system or intake 
manifold, and never use exhaust sealants upstream of the catalytic con- 
verter (between the engine and the converter). 

+ CAUTION: 

Certain types of high-volatility RTV sealant can foul the oxygen 
sensor and cause it to fail. Be sure that any RTV used is a low- 

volatility type and meets Ford specifications for use on engines 
equipped with an oxygen sensor. 

3 In order to save time and avoid problems, engine reassembly 
can be carried out in the following order: 

a) Crankshaft (Section 17). 
b) Piston/connecting rod assemblies (Section 18). 
c) Oil pump (Chapter 2A, 2B or 2C). 
d) Oil pan (Chapter 2A, 2B or 2C). 
€) Flywheel/driveplate (Chapter 2A, 2B or 2C). 
f) Cylinder head (Chapter 2A, 2B or 2C). 
g) Timing belt and toothed pulleys (Chapter 2A, 2B or 2C). 
h) Engine external components. 

4 At this stage, all engine components should be absolutely clean 
and dry, with all faults repaired. All components should be neatly 
arranged on a completely clean work surface or in individual contain- 
ers. 

16 Piston rings - installation 

16.3 With the ring square in the bore, measure the ring end 
gap with feeler gauges 

> Refer to illustrations 16.3, 16.6, 16.7a and 16.7b 

1 Before installing new piston rings, check the end gaps. Lay out 
each piston set with a piston/connecting rod assembly, and keep them 
together as a matched set from now on. 

2 Insert the top compression ring into the first cylinder, and square 
it up with the cylinder walls by pushing it in with the top of the piston. 
The ring should be near the bottom of the cylinder, at the lower limit of 
ring travel. 

3 To measure the end gap, slip feeler gauges between the ends of 
the ring, until a gauge equal to the gap width is found (see illustration). 
The feeler gauge should slide between the ring ends with a slight 
amount of drag. Compare the measurement to the value given in the 
Specifications Section of this Chapter; if the gap is larger or smaller 
than specified, double-check to make sure you have the correct rings 
before proceeding. If you are assessing the condition of used rings, 
have the cylinder bores checked and measured by an engine recondi- 
tioning specialist, so that you can be sure of exactly which component 
is worn, and seek advice as to the best course of action to take. 
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16.6 Look for etched marks (STD - 
for standard-sized ring) identifying 
piston ring top surface 

4 Ifthe end gap is still too small, it must be opened up by careful 
filing of the ring ends using a fine file. If it is too large, very careful 
checking is required of the dimensions of all components, as well as of 
the new parts. 

5 Repeat the procedure for each ring that will be installed in the 
first cylinder, and for each ring in the remaining cylinders. Remember to 
keep rings, pistons and cylinders matched up. 

6 Install the piston rings as follows. Where the original rings are 
being installed, use the marks or notes made on removal, to ensure that 
each ring is installed to its original groove and the same way up. New 
rings generally have their top surfaces identified by markings (often an 
indication of size, such as STD, or the word TOP) - the rings must be 
installed with such markings facing up (see illustration). 

e>Note: Always follow the instructions printed on the ring pack- 
age or box - different manufacturers may require different 
approaches. Do not mix up the top and second compression 
rings, as they usually have different cross-sections. 

7 The oil control ring (lowest one on the piston) should be 

16.7a Installing the spacer/expander 
in the oil control ring groove 

16.7b Do NOT use a piston ring 
installation tool when installing the 
oil ring side rails 

installed first. It is composed of three separate elements. Slip the 
spacer/expander into the 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. Next, install the upper side rail in the same manner (see illus- 
trations). 

8 After the three oil ring components have been installed, check 
that both the upper and lower side rails can be turned smoothly in the 
ring groove. 

9 The second compression (middle) ring is installed next, followed 
by the top compression ring - ensure their marks are facing up. Don't 
expand either ring any more than necessary to slide it over the top of 
the piston. 

10 With all the rings in position, space the ring gaps (including the 
elements of the oil control ring) uniformly around the piston at 120° 
intervals. Repeat the procedure for the remaining pistons and rings. 

17 Crankshaft - installation and main bearing clearance check 

17.4a Ensure that the tab (A) and oil hole (B) are correctly 
aligned when installing the bearings 

1 Crankshaft installation is the first major step in engine reassem- 
bly. It is assumed at this point that the cylinder block/crankcase and 
crankshaft have been cleaned, inspected and repaired or reconditioned 
as necessary. Position the engine upside-down. 

2 Remove the main bearing cap bolts, and lift out the caps. Lay the 
caps out in the proper order, to ensure correct installation. 

3 If they're still in place, remove the old bearing shells from the 
block and the main bearing caps. Wipe the bearing recesses with a 
clean, lint-free cloth. They must be kept spotlessly clean. 

MAIN BEARING RUNNING CLEARANCE CHECK 

> Refer to illustrations 17.4a, 17.4b, 17.6, 17.7 and 17.10 

4 Clean the backs of the new main bearing shells. Fit the shells with 
an oil groove in each main bearing location in the block. Note the thrust- 
washers integral with the Number 3 (center) upper main bearing shell, or 
the thrustwasher halves installed on either side of the Number 3 upper 
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17.4b Note the thrustwashers fitted 
to the number 3 main bearing insert 

main bearing location. Install the other shell from each bearing set in 
the corresponding main bearing cap. Make sure the tab on each bear- 
ing fits into the notch in the block or cap/lower crankcase. Also, the oil 
holes in the block must line up with the oil holes in the bearing (see 
illustrations). Don’t hammer the bearings into place, and don't nick or 
gouge the bearing faces. No lubrication should be used at this time. 

5 Clean the bearing surfaces in the block and the crankshaft main 
bearing journals with a clean, lint-free cloth. Check or clean the oil 
holes in the crankshaft, as any dirt here will go straight through the new 
bearings. 

6 Once you're certain the crankshaft is clean, carefully lay it in 
position in the main bearings. Trim several pieces of the appropriate- 
size Plastigage (they must be slightly shorter than the width of the main 
bearings), and place one piece on each crankshaft main bearing jour- 
nal, parallel with the crankshaft centerline (see illustration). 

7 Clean the bearing surfaces of the caps and bearings, then fit the 
bearings to the main bearing caps (see illustration). Install the caps in 
their respective positions (don’t mix them up) with the arrows pointing 
to the timing belt end of the engine. Don't disturb the Plastigage. 

8 Working on one cap at a time, from the center main bearing out- 
wards (and ensuring that each cap is tightened down squarely and 
evenly onto the block), tighten the main bearing cap bolts to the speci- 
fied torque wrench setting. 

tern rand t-€dH 3Sn 
Od (G3H) t-tidH BSN 

17.10 Compare the width of the crushed Plastigage to the 
scale on the envelope to determine the main bearing oil 
clearance - there are metric and standard scales on the 
envelope, so make sure you read the correct one 

17.6 Lay the Plastigage strips on the 
main bearing journals, parallel to 
the crankshaft centerline 

17.7 Make sure the tab on the 
cap bearing half engages the 

cap properly 

9 Remove the bolts, and carefully lift off the main bearing caps. 
Don't disturb the Plastigage or rotate the crankshaft. If any of the main 
bearing caps are difficult to remove, tap them gently from side-to-side 
with a soft-faced mallet to loosen them. 

10 Compare the width of the crushed Plastigage on each journal 
with the scale printed on the Plastigage envelope to obtain the main 
bearing running clearance (see illustration). Check the Specifications to 
make sure that the clearance is correct. 

11 If the clearance is not as specified, seek the advice of an engine 
reconditioning specialist - if the crankshaft journals are in good condi- 
tion, it may be possible simply to replace the bearings to achieve the 
correct clearance. If this is not possible, the crankshaft must be 
reground by a specialist who can supply the necessary undersized 
bearings. First though, make sure that no dirt or oil was between the 
bearings and the caps or block when the clearance was measured. If the 
Plastigage is noticeably wider at one end than the other, the bce 
may be tapered. 

12 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and the bearing surfaces. Be very careful not to scratch 
the bearing - use your fingernail or the edge of a credit card. 

FINAL INSTALLATION 

> Refer to illustrations 17.13, 17.15 and 17.16 

13 Carefully lift the crankshaft out of the engine. Clean the bearing 

17.13 Oil the bearing inserts before final crankshaft installation 
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17.15 Install the crankshaft 

surfaces of the bearings in the block, then apply a thin, uniform layer of 
clean moly-based grease, engine assembly lubricant, or clean engine 
0:| to each surface (see illustration). Coat the thrustwasher surfaces as 
well. 

14 Lubricate the crankshaft oil seal journals with moly-based grease, 
engine assembly lubricant, or clean engine oil. 

15 Make sure the crankshaft journals are clean, then lay the crank- 
shaft back in place in the block (see illustration). 

16 Install and tighten the main bearing caps as follows: 

a) Clean the surfaces of the bearings in the caps, then lubricate 
them. Install the caps in their respective positions, with the 

arrows pointing to the timing belt end of the engine. 

1 Before installing the piston/connecting rod assemblies, the 
cylinder bores must be perfectly clean, the top edge of each cylinder 
must be chamfered, and the crankshaft must be in place. 

2 Remove the bearing cap from the Number 1 cylinder connecting 
rod (refer to the marks noted or made on removal). Remove the original 
bearing shells, and wipe the bearing recesses of the connecting rod 
and cap with a clean, lint-free cloth. They must be kept spotlessly 
Clean. 

CONNECTING ROD BEARING OIL CLEARANCE CHECK 

> Refer to illustrations 18.3, 18.5, 18.7, 18.9, 18.12a and 

18.12b . ; 

3 Clean the back of the new upper bearing, install it on the con- 
necting rod, then install the other half of the bearing set to the bearing 
cap. Make sure the tab on each shell fits into the notch in the rod or 
cap recess (See illustration). Don’t lubricate the bearing at this time. 

+k CAUTION: 

Don’t hammer the shells into place, and don’t nick or gouge the 
bearing face. 
RR STR A PTY EM SS TTI 

18 Piston/connecting rod assemblies - installation and bearing clearance check 

17.16 Tighten the main bearing caps, starting with the 
center cap then working out towards the ends 

b) Working on one cap at a time, from the center main bearing out- 

wards (and ensuring that each cap is tightened down squarely 

and evenly onto the block), tighten the main bearing cap bolts to 
the specified torque setting (see illustration). 

17 Rotate the crankshaft a number of times by hand, to check for any 
obvious binding. 

18 Check the crankshaft endplay (see Section 13). It should be cor- 
rect if the crankshaft thrustwashers/thrust control bearing(s) aren't worn 
or damaged, or have been replaced. 

19 Install the crankshaft rear main oil seal carrier and install a new 
seal (Chapter 2A or 2B). 

4 It’s critically important that all mating surfaces of the bearing 
components are perfectly clean and oil-free when they’re assembled. 

5 Position the piston ring gaps as described in Section 16, lubri- 
cate the piston and rings with clean engine oil, and attach a piston ring 

18.3 The locating tab on each connecting rod bearing must 
engage with the notch in the connecting rod or cap 
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18.5 Lubricate the piston rings with 
clean oil before installing the ring 
compressor 

compressor to the piston (see illustration). Leave the skirt protruding 
about a quarter-inch, to guide the piston into the cylinder bore. The 
rings must be compressed until they're flush with the piston. 

6 Rotate the crankshaft until the Number 1 crankpin journal is at 
BDC (Bottom Dead Center), and apply a coat of engine oil to the cylin- 
der walls. 

7 Arrange the Number 1 piston/connecting rod assembly so that 
the arrow on the piston crown points to the timing belt end of the 
engine (see illustration). Gently insert the assembly into the Number 1 
cylinder bore, and rest the bottom edge of the ring compressor on the 
engine block. 

8 Tap the top edge of the ring compressor to make sure it's con- 
tacting the block around its entire circumference. 

9 Gently tap on the top of the piston with the end of a wooden 
hammer handle, while guiding the connecting rod onto the crankpin 
(see illustration). The piston rings may try to pop out of the ring com- 
pressor just before entering the cylinder bore, so keep some pressure 
on the ring compressor. Work slowly, and if any resistance is felt as the 
piston enters the cylinder, stop immediately. Find out what's binding, 
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. 

10 To check the bearing running clearance, cut a piece of the appro- 
priate-size Plastigage slightly shorter than the width of the connecting 

18.7 Make sure the arrow on the 
piston crown is facing the timing belt 
end of the engine 

18.9 With the ring compressor in place, 
use the handle of a hammer to gently 
drive the piston into the cylinder 

rod bearing, and lay it in place on the Number 1 crankpin journal, par- 
allel with the crankshaft centerline. 

11 Clean the connecting rod-to-cap mating surfaces, and install the 
connecting rod bearing cap. Make sure the etched number on the cap is 

on the same side as that on the rod. 
12 Tighten each pair of cap bolts first to the specified Stage 1 

torque, then through the Stage 2 angle - 90° is the equivalent of a 
quarter-turn or right-angle, which can easily be judged by assessing 
the start and end positions of the socket handle or torque wrench used; 
for accuracy, however, use an angle gauge (see illustrations). 

13 Unscrew the bolts and detach the cap, being very careful not to 
disturb the Plastigage. 

14 Compare the width of the crushed Plastigage to the scale printed 
on the Plastigage envelope, to obtain the running clearance. Compare it 
to the Specifications to make sure the clearance is correct. 

15 If the clearance is not as specified, seek the advice of an engine 
reconditioning specialist - if the crankshaft journals are in good condi- 
tion, it may be possible simply to replace the bearings to achieve the 
correct clearance. If this is not possible, the crankshaft must be 
reground by a specialist, who can also supply the necessary undersized 
bearings. First though, make sure that no dirt or oil was trapped 
between the bearings and the connecting rod or cap when the clearance 
was measured. Also, recheck the crankpin journal diameter. If the Plas- 

18.12a Tighten the bearing cap bolts to the 
specified torque... 

18.12b . . . then through the specified angle - note the use of 
an angle-torque gauge 
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18.22a Lay the gasket into position. . . 

tigage was wider at one end than the other, the crankpin journal may be 
tapered. 

16 Carefully scrape all traces of the Plastigage material off the jour- 
nal and the bearing surface. Be very careful not to scratch the bearing - 
use your fingernail or the edge of a credit card. 

FINAL PISTON/CONNECTING ROD INSTALLATION 

» Refer to illustrations 18.22a, 18.22b, 18.23 and 18.24 

17 Make sure the bearing surfaces are perfectly clean, then apply a 
uniform layer of clean moly-based grease, engine assembly lubricant, 
or clean engine oil, to both of them. You'll have to push the piston into 
the cylinder to expose the bearing surface of the shell in the connecting 
rod. 

18 Slide the connecting rod back into place on the crankpin journal, 
install the bearing cap, and then tighten the bolts in the stages 
described above. 

19 Repeat the entire procedure for the remaining piston/connecting 
rod assemblies. 

20 The important points to remember are: 

a) Keep the backs of the bearings and the recesses of the connecting 
rods and caps perfectly clean when assembling them. 

18.22b . . . then install the lower crankcase 

b) Make sure you have the correct piston/rod assembly for each 
cylinder - use the etched cylinder numbers to identify the front- 

facing side of both the rod and its cap. 
c) The arrow on the piston crown must face the timing belt end of 

the engine. 

d) Lubricate the cylinder bores with clean engine oil. 
é) Lubricate the bearing surfaces when installing the bearing caps 

after the running clearance has been checked. 

21 After all the piston/connecting rod assemblies have been properly 
installed, rotate the crankshaft a number of times by hand to check for 
any obvious binding. 

22 Use a little grease to stick the new gasket in place, then position 
the lower crankcase (all engines except SPI) and loosely secure with 
the bolts (see illustrations). 

23 On all engines except SPI the lower crank-case must now be 
aligned with the cylinder block before the bolts are tightened. Using a 
straight-edge and feeler gauges, check the protrusion or gap all around 
(see illustration). Spacer shims are available in various thicknesses to 
correct the alignment - unless new components have been installed, 
use the same spacers found on removal. 

24 Tighten the lower crankcase bolts to the specified torque, ensur- 
ing that the alignment with the cylinder block is not lost (see illustra- 
tion). 

18.23 Check the alignment of the lower crankcase 
| (except SPI engines) 

18.24 Tighten the lower crankcase bolts to the specified 
torque (except SPI engines) 
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19 Engine - initial start-up after overhaul 

+t WARNING: 

Have a fire extinguisher handy when starting the engine for the 
first time. 

1 With the engine installed in the vehicle, double-check the engine 
oil and coolant levels. Make a final check that everything has been 
reconnected, and that there are no tools or rags left in the engine com- 
partment. 

2 Remove the spark plugs and disable the ignition system by 
unplugging the ignition coil wiring connectors. 

3 Remove fuse Number 12 (in the engine compartment fusebox) to 
disable the fuel pump; this is necessary to prevent flooding the catalytic 
converter with unburned fuel. 

4 Crank the engine with the starter until the oil pressure warning 
light goes out. 

5 As applicable, reconnect all wiring, and install fuse Number 12 
and the spark plugs. Switch on the ignition and listen for the fuel pump; 
it will run for a little longer than usual, due to the lack of pressure in 

the system, but wait until the pump stops running. 
6 Start the engine. It may take a few moments for the fuel system to 

build up pressure, but the engine should start without much effort. 
7 After the engine starts, allow it to warm up to normal operating 

temperature. While the engine is warming up, thoroughly check for fuel, 
oil and coolant leaks. 

8 Shut the engine off and recheck the engine oil and coolant levels. 
9 Drive the vehicle to an area with no traffic, accelerate from 30 to 

50 mph, then allow the vehicle to slow to 30 mph with the throttle 
closed. Repeat the procedure 10 or 12 times. This will load the piston 
rings and cause them to seat properly against the cylinder walls. Check 
again for oil and coolant leaks. 

10 Drive the vehicle gently for the first 500 miles (no sustained high 
speeds) and frequently check the oil level. It is not unusual for an 
engine to use oil during the break-in period. 

11 After approximately 500 to 600 miles, change the oil and filter. 
12 For the next few hundred miles, drive the vehicle normally. Do 

not pamper it or abuse it. 
13 After 2000 miles, change the oil and filter again and consider the 

engine broken in. 
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- $pecifications 

2.0L engines through 2004 

Valves 

Valve play in guide 

2.0L Zetec-E and Duratec SVT engines 

2.0L SPI engine 

Intake 

Exhaust 

Cylinder head 

Maximum permissible gasket surface distortion 

Cylinder block 

Cylinder bore diameter 

Class 1 

Class 2 

Class 3 

Pistons and piston rings 

Piston diameter 

Class 1 

Class 2 

Class 3 

Piston-to-cylinder bore clearance 

2.0L Zetec-E and Duratec SVT engines 

2.0L SPI engine 

Piston ring end gaps - installed 

Top and second compression rings 

2.0L Zetec-E and Duratec SVT engines 

2.0L SPI engine 

Oil control ring 

2.0 Zetec-E and Duratec SVT 

engines 

2.0L SPI engine 

Ring gap spacing 

0.0007 to 0.0025 inch 

0.0008 to 0.0027 inch 

0.0018 to 0.0037 inch 

0.004 inch 

3.3411 to 3.3415 inches 

3.3415 to 3.3419 inches 

3.3419 to 3.3423 inches 

3.3399 to 3.3403 inches 

3.3403 to 3.3407 inches 

3.3407 to 3.3411 inches 

0.00039 to 0.00118 inch 

0.00078 to 0.00158 inch 

0.0118 to 0.0197 inch 

0.0100 to 0.0300 inch 

0.016 to 0.055 inch 

0.016 to 0.066 inch 

120° 

Crankshaft 

Crankshaft endplay 

2.0L Zetec-E and Duratec SVT engines 

2.0L SPI engine 

Main bearing journal diameter (all) 

Main bearing running clearance 

2.0L Zetec-E and Duratec SVT engines 

2.0L SPI engine 

0.0035 to 0.0102 inch 

0.0040 to 0.0120 inch 

2.2844 to 2.2852 inches 

0.0004 to 0.0022 inch 

0.0008 to 0.0026 inch 
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Ft-Ibs (unless otherwise indicated) Torque specifications 

Connecting rod bearing cap nuts 

2.0L SPI engine 

2.0 Zetec-E and Duratec SVT engines 

Stage 1 

Stage 2 

Main bearing cap bolts 

2.0L SPI engine 

2.0 Zetec-E and Duratec SVT engines 

Stage 1 

Stage 2 

28 

26 

Tighten an additional 90-degrees 

73 

18 

Tighten an additional 60-degrees 

For additional torque specifications, refer to Chapters 2A or 2B. 

2.3L and 2005 2.0L engines 

Valves 

Valve play in guide 

Intake 

Exhaust 

Cylinder head 

Maximum permissible gasket surface distortion 

Cylinder block 

Cylinder bore diameter 

Pistons and piston rings 

Piston diameter 

Class 1 

Class 2 

Class 3 

Piston-to-cylinder bore clearance 

Piston ring end gaps - installed 

Top compression ring 

2nd compression ring 

Oil control ring 

0.0009 inch 

0.0011 inch 

0.0003 inch 

3.444 to 3.445 inches 

3.4440 to 3.4450 inches 

3.4452 to 3.4456 inches 

3.4440 to 3.4460 inches 

0.0009 to 0.0017 inch 

0.06 to 0.012 inch 

0.012 to 0.0017 inch 

0.007 to 0.027 inch 
SS 

Crankshaft 

Crankshaft endplay 

Main bearing journal diameter 

Main bearing running clearance 

Connecting rod bearing cap nuts 

Main bearing cap bolts 

0.008 to 0.016 inch 

2.046 to 2.47 inches 

0.0007 to 0.0013 inch 

NA 

NA 

For additional torque specifications, refer to Chapter 2C. 
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3k WARNING 1: 

DO NOT attempt to remove the expansion tank cap, or to disturb 
any part of the cooling system, while it or the engine is hot, as 
there is a very great risk of scalding. If the expansion tank cap 
must be removed before the engine and radiator have fully 
cooled down (even though this is not recommended) the pres- 
sure in the cooling system must first be released. Cover the cap 
with a thick layer of cloth, to avoid scalding, and slowly 
unscrew the filler cap until a hissing sound can be heard. When 
the hissing has stopped, showing that pressure is released, 
slowly unscrew the filler cap further until it can be removed; if 
more hissing sounds are heard, wait until they have stopped 
before unscrewing the cap completely. At all times, keep well 
away from the filler opening. 

3 WARNING 2: 

Do not allow coolant to come in contact with your skin, or with 
the painted surfaces of the vehicle. Rinse off spills immediately 
with plenty of water. Never leave coolant lying around in an 
open container, or in a puddle in the driveway or on the garage 
floor. Children and pets are attracted by its sweet smell, but 
coolant is fatal if ingested. Check with local authorities about 
disposing of used antifreeze. Many communities have collec- 
tion centers that will see that antifreeze is disposed of safely. 

3 WARNING 3: 

If the engine is hot, the electric cooling fan may start rotating 
even if the engine is not running, so be careful to keep hands, 
hair and loose clothing well clear when working in the engine 
compartment. 

ck WARNING 4: 

The models covered by this manual have Supplemental 
Restraint Systems (SRS), known as airbags. To avoid acciden- 
tal deployment of the airbag and possible injury, always discon- 
nect the battery ground (negative) cable, then the positive 
battery cable and wait two minutes before working near any of 
the airbag system components (see Chapter 12). Do not use 
electrical test equipment on any of the airbag system wires or 
tamper with them in any way. 

ENGINE COOLING SYSTEM 

All vehicles covered by this manual employ a pressurized engine 
cooling system with thermostatically-controlled coolant circulation. 
The coolant is circulated by an impeller-type pump, bolted to the right- 
hand end of the cylinder block, inboard of the timing belt. On all mod- 
els the pump is driven by the crankshaft pulley via the auxiliary 
drivebelt. The coolant flows through the cylinder block around each 
cylinder; in the cylinder head, cast-in coolant passages direct coolant 
around the intake and exhaust ports, near the spark plug areas and 
close to the exhaust valve guides, 

A wax-pellet type thermostat is located in a housing attached to the 
engine. During warm-up, the closed thermostat prevents coolant from 
circulating through the radiator. Instead, it returns through the coolant 
pipe running across the front of the engine to the radiator or expansion 

tank. The supply to the heater is made from the rear of the thermostat 

housing. As the engine nears normal operating temperature, the ther- 

mostat opens and allows hot coolant to travel through the radiator, 

where it is cooled before returning to the engine. 
The radiator is of aluminum construction, and has plastic end 

tanks. On models with automatic transmission, the fluid cooler is 
located across the front of the radiator. 

The cooling system is sealed by a pressure-type filler cap in the 
expansion tank. The pressure in the system raises the boiling point of 
the coolant, and increases the cooling efficiency of the radiator. When 
the engine is at normal operating temperature, the coolant expands, 
and the surplus is displaced into the expansion tank. When the system 
cools, the surplus coolant is automatically drawn back from the tank 
into the radiator. 

The temperature gauge and cooling fan(s) are controlled by the 
cylinder head temperature (CHT) sensor that transmits a signal to the 
powertrain control module (PCM) to operate them. 

FAIL-SAFE COOLING SYSTEM MODE (ZETEC-E 
ENGINES ONLY) 

The cooling system on Zetec-E engines is equipped with a fail-safe 
mode, which comes into operation in stages when the operating tem- 

perature of the engine is too high. 

Stage 1 

The CHT sensor transmits a signal to the engine PCM, which then 
moves the gauge into the red zone. 

lf the engine is not switched off and the temperature continues to 
rise the multi-function warning light will come on. 

Stage 2 

The engine PCM will control the engine by starting to cut out two 
cylinders and restricting the engine to below 3000 rpm. When this 
occurs the engine warning light will also illuminate. 

e>Note: If the temperature should drop to normal, the ignition 
will have to be switched off and then on again, to revert back to 
four cylinders. The warning light can only be turned off with a 
scan tool (see Chapter 4B). 

Stage 3 

If the engine temperature continues to rise, the engine will be totally 
disabled before major engine damage occurs. The engine warning light 
will begin to flash, indicating to the driver that the engine will be 
switched off after 30 seconds. 

HEATING/VENTILATION SYSTEM 

The heating system consists of a blower fan and heater core located 
in the heater unit, with hoses connecting the heater core to the engine 
cooling system. Hot engine coolant is circulated through the heater 
core. When the heater temperature control on the instrument panel is 
operated, a flap door opens to expose the heater box to the passenger 
compartment. When the blower control is operated, the blower fan 
forces air through the unit according to the setting selected. The heater 
controls are linked to the flap doors by cables. 
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Incoming fresh air for the ventilation system passes through a 
cabin air filter mounted below the windshield cowl panel (see Chap- 
ter 1) - this ensures that most particles will be removed before the air 

enters the cabin. However, it is vital that the cabin filter is changed reg- 
ularly, since a blocked filter will significantly reduce airflow to the 
cabin, leading to ineffective defrosting. 

The ventilation system air distribution is controlled by cable-oper- 

ct WARNING: 

Engine coolant (anti-freeze) contains ethylene glycol and other 
constituents, which are toxic if taken internally. They can also 
be absorbed into the skin after prolonged contact. Do not allow 
coolant to come in contact with your skin, or with the painted 
surfaces of the vehicle. Rinse off spills immediately with plenty 
of water. Never leave coolant lying around in an open container, 
or in a puddle in the driveway or on the garage floor. Children 
and pets are attracted by its sweet smell, but coolant is fatal if 
ingested. Check with local authorities about disposing of used 
antifreeze. Many communities have collection centers that will 
see that antifreeze is disposed of safely 

e>Note: Refer to the relevant part of Chapter 1 for further infor- 
mation on coolant replacement. 

The cooling system should be filled with a water/ethylene glycol- 

2 Engine coolant (antifreeze) - general information 

ated flap doors on the heater housing. All the vehicles have a recircu- 
lated air function, with the flap being controlled by a servo motor. 

AIR CONDITIONING SYSTEM 

See Section 11. 

based coolant solution, of a strength which will prevent freezing down 
to at least -20-degrees F, or lower if the local climate requires it. 
Coolant also provides protection against corrosion, and increases the 
boiling point. 

The cooling system should be maintained according to the sched- 
ule described in the relevant part of Chapter 1. If the engine coolant 
used is old or contaminated it is likely to cause damage, and encour- 
age the formation of corrosion and scale in the system. Use coolant 
that is to Ford’s specification and to the correct concentration. 

Before adding the coolant, check all hoses and hose connections, 
because coolant tends to leak through very small openings. Engines 
don't normally consume coolant, so if the level goes down, find the 
cause and correct it. 

The engine coolant concentration should be between 40% and 
55%. If the concentration drops below 40% there will be insufficient 
protection. Hydrometers are available at most automotive accessory 
shops to test the coolant concentration. 

3 Cooling system hoses - disconnection and replacement 

> Refer to illustration 3.3 

Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

1 If the checks described in the relevant part of Chapter 1 reveal a 
faulty hose, it must be replaced as follows. 

2 First drain the cooling system (see Chapter 1); if the coolant is 
not due for replacement, the drained coolant may be re-used, if it is 
collected in a clean container. 

3 To disconnect any hose, use a pair of pliers to release the spring 
clamps (or a screwdriver to loosen screw-type clamps), then move 
them along the hose clear of the union. Carefully work the hose off its 
fittings (See illustration). The hoses can be removed with relative ease 
when new - on an older car, they may have stuck. 

4 |fahose proves stubborn, try to release it by rotating it on its fit- 
tings before attempting to work it off. Gently pry the end of the hose 
with a blunt instrument (such as a flat-bladed screwdriver), but do not 
apply too much force, and take care not to damage the pipe fittings or 

hoses. Note in particular that the radiator hose fittings-are fragile; do 
not use excessive force when attempting to remove the hoses. If all 
else fails, cut the hose with a sharp knife, then slit it so that it can be 
peeled off in two pieces. While expensive, this is preferable to buying a 
new radiator. Check first, however, that a new hose is readily available. 
5 When installing a hose, first slide the clamps onto the hose, then 

work the hose onto its unions. If the hose is stiff, use soap as a lubri- 

cant, or soften it by soaking it in boiling water, but take care to prevent 
scalding. 

6 Work each hose end fully onto its fitting, then check that the 
hose is settled correctly and is properly routed. Slide each clip along 
the hose until it is behind the flared end of the fitting, before tightening 
it securely. 

7 Refill the system with coolant (see Chapter 1). 
8 Check carefully for leaks as soon as possible after disturbing any 

part of the cooling system. 

3.3 Removing the coolant hose 
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4 Thermostat - removal, testing and installation 

->Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

REMOVAL 

» Refer to illustrations 4.6, 4.7 and 4.8 

1 Disconnect the battery negative cable (see Chapter 1). 
2 Drain the cooling system (see Chapter 1). If the coolant is rela- 

tively new or in good condition, drain it into a clean container and re- 
use it. 

3 On 2.3L and 2005 2.0L engines, remove the accessory drivebelt 
(see Chapter 2C). Unbolt the power steering hose bracket, then unbolt 
and set aside the compressor, without disconnecting the hoses (see 
Section 12). Remove the cooling fan and shroud (see Section 5). 

4 On Duratec-SVT models, remove the ignition coil cover for 
access to the thermostat cover bolts. 

5 Release the hose clamps, then twist the radiator hoses to remove 
them from the thermostat cover or housing. 

6 Loosen and remove the bolts from the thermostat cover and 
withdraw from the thermostat housing (see illustration). 

7 Withdraw the thermostat, noting the position of the air bleed 
valve (see illustration), and how the thermostat is installed (i.e., which 
end is facing outwards). 

»>Note: On 2.3L and 2005 2.0L engines, the thermostat and 
thermostat housing are replaced as a unit only. 

8 Remove the thermostat rubber seal (see illustration). Install a 
new seal on installation. 

TESTING 

General 

9 Before assuming the thermostat is to blame for a cooling system 
problem, check the coolant level (see Chapter 1), the auxiliary drivebelt 
tension and condition, and the temperature gauge operation. 

10 If the engine seems to be taking a long time to warm up (based 
on heater output or temperature gauge operation), the thermostat is 
probably stuck open. Replace the thermostat. 

11 Equally, a lengthy warm-up period might suggest that the ther- 
mostat is missing - it may have been removed or inadvertently omitted 
by a previous owner or mechanic. Don't drive the vehicle without a 

thermostat - the engine management system's PCM will stay in warm- 
up mode for longer than necessary, causing emissions and fuel econ- 

omy to suffer. 
12 If the engine runs hot, use your hand to check the temperature of 

the radiator top hose. If the hose isn’t hot, but the engine is, the ther- 
mostat is probably stuck closed, preventing the coolant inside the 
engine from escaping to the radiator - replace the thermostat. 

13 If the radiator top hose is hot, it means that the coolant is flow- 
ing and the thermostat is open. Consult the 7roubleshooting Section at 
the front of this manual to assist in tracing possible cooling system 

faults. 

Thermostat test 

14 If the thermostat remains in the open position at room tempera- 
ture, it is faulty, and must be replaced. 

15 To test it fully, suspend the thermostat on a length of string in a 
container of cold water, with a thermometer beside it; ensure that nei- 
ther touches the side of the container. 

16 Heat the water, and check the temperature at which the thermo- 
stat begins to open; compare this value with that specified. Checking 
the fully-open temperature may not be possible in an open container, if 
it is higher than the boiling point of water at atmospheric pressure. 
Remove the thermostat and allow it to cool down; check that it closes 
fully. 

17 If the thermostat does not open and close as described, if it 
sticks in either position, or if it does not open at the specified tempera- 
ture, it must be replaced. 

INSTALLATION 

18 Installation is the reverse of the removal procedure, noting the 
following points: 

a) Clean the mating surfaces carefully, and replace the thermostat's 
sealing ring. 

b) Fit the thermostat in the same position as noted on removal. 
c) Tighten the thermostat cover/housing bolts to the specified 

torque setting. 

d) Reconnect all the coolant hoses, then refill the cooling system as 
described in Chapter 1. 

€) Start the engine and allow it to reach normal operating tempera- 
ture, then check for leaks and proper thermostat operation. 

‘4.6 Pull the thermostat cover back to 
remove the thermostat air bleed valve 

4.7 Arrow shows the position of the 4.8 Remove the thermostat 
rubber seal 
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e>Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

TESTING 

> Refer to illustration 5.1 

1 The radiator cooling fan is controlled by the engine management 
system’s PCM, acting on the information received from the cylinder 
head temperature sensor. Where twin fans or two-speed fans are 
installed, control is through a resistor assembly, secured to the top of 
the fan shroud - this can be replaced separately if faulty (see illustra- 
tion). 

2 First, check the relevant fuses and relays (see Chapter 12). 
3 To test the fan motor, unplug the electrical connector, and use 

fused jumper wires to connect the fan directly to the battery. If the fan 
still does not work, replace the motor. 

4 |f the motor proved sound, the fault lies in the cylinder head tem- 
perature sensor (see Section 6), in the wiring loom (see Chapter 12 for 
testing details) or in the engine management system (see Chapter 4). 

REMOVAL 

> Refer to illustration 5.8 

5 Disconnect the negative battery cable (see Chapter 5). 
6 Unplug the cooling fan electrical connector(s), and release the 

wiring loom from the fan shroud. 
7 Unclip the shroud from its upper radiator mountings, then lift the 

assembly to disengage it from its lower mountings. 
8 Withdraw the fan(s) and shroud as an assembly from underneath 

the vehicle (see illustration). 
9 The fan motor can be removed from the fan assembly by cutting 

off the plastic cable ties, then removing the three mounting nuts. 

e*Note: On some models, the fan and shroud must be replaced 
as a unit only. 

INSTALLATION 

10 Installation is the reverse of the removal procedure, noting the 
following points: 

a) When installing the fan to the motor, make sure it has located 

e>Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

1 All engines except the 2.0L SPI have a cylinder head temperature 
(CHT) sensor that does not read coolant temperature, versus the 2.0L 
SPI engine which has a conventional engine coolant temperature sen- 
sor (ECT). 

5 Radiator electric cooling fan(s) - testing, removal and installation 

6 Cylinder head temperature (CHT) sensor - removal and installation 

5.8 Lower the assembly to remove it from below the vehicle 

correctly before installing the retaining clip. 
b) Ensure that the shroud is settled correctly at all four mounting 

points before finally clipping into position. 

REMOVAL 

2.0L Zetec-E engines 

» Refer to illustration 6.4 

2 Remove the alternator as described in Chapter 5. 
3 Disconnect the wiring connector from the sensor. 
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6.4 Remove the CHT sensor (arrow) - 2.0L Zetec-E engines 

e>Note: On 2.3L and 2005 2.0L engines, the CHT sensor is on 
top of the engine, between two of the spark plugs. On all other 
(non-SPI) engines, the CHT sensor is on the side of the cylinder 
head. 

4 Loosen and remove the sensor from the cylinder head (see illus- 
tration). 

2.0L SP! engines 

» Refer to illustration 6.7 

5 Remove the ignition coilpack (see Chapter 5). 
6 Drain the cooling system (see Chapter 1). 

6.7 Location of ECT sensor (arrow) on 2.0L SPI engines 

7 Loosen and remove the sensor from the cylinder head (see illus- 
tration). 

INSTALLATION 

8 Installation is the reverse of the removal procedure, noting the 
following points: 

a) Screw in the sensor, tighten it securely and reconnect its electri- 

cal connector. 
b) Install any hoses and components removed for access. 

¢) On 2.0L SPI engines, refill the cooling system (see Chapter 1). 

7 Radiator and expansion tank - removal, inspection and installation 

» Refer to illustrations 7.2, 7.4a, 7.4b, 7.5a, 7.5b, 7.6a 
and 7.6b 

e»Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

RADIATOR 

Removal 

-> Note: If leakage is the reason for removing the radiator, bear 
in mind that minor leaks can often be cured using a radiator 
sealant added to the coolant with the radiator in place. 

sick WARNING: 
The air conditioning system is under high pressure. Do not 
loosen any fittings or remove any components until the system 
has been discharged. Air conditioning refrigerant should be 
properly discharged into an EPA-approved container at a dealer 
service department or an automotive air conditioning repair 
facility. Always wear eye protection when disconnecting air 
conditioning system fittings. 

1 Remove the radiator fan and shroud assembly as described in 
Section 5. 

2 Jo provide greater clearance for the radiator to be lowered and 
removed, ensure that the parking brake is firmly applied, then raise and 
support the front of the car on axle stands (see Jacking and towing). 
Remove the radiator lower cover (see illustration). 

3 Drain the cooling system (see Chapter 1). Disconnect all the 
hoses from the radiator. On models with an automatic transaxle, sepa- 
rate the transmission fluid cooler from the left and right mounting 
brackets and set it aside, supporting it by mechanic's wire or cable-ties. 

4 On vehicles with air conditioning, support the condenser from 
the front top crossmember to keep it in position (see illustrations). 

5 Remove the two bolts (each side) from the mounting bracket below 
the radiator (see illustration) (disconnect the electrical connector on the 
horn if required); retrieve the bottom mounting rubbers (see illustration), 
noting which way up they are installed, and store them carefully. 

7.2 Unclip the lower radiator cover from the rear of the 
front bumper - on some models it is retained by plastic 
pushpins 
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7.4a Use a cable tie (arrow), to 
support the condenser and... 

7.4b . . . two cable ties (arrows) to 
support the other side 

7.5a Unscrew the four bolts from 
the mounting bracket (arrows 
indicate two)... 

7.5b ... and remove the bottom 

mounting rubbers 

6 Carefully unclip the radiator from the air conditioning condenser 
(where applicable) and withdraw it from the vehicle, leaving the air con- 
ditioning condenser in place (see illustrations). 

Inspection 

7 With the radiator removed, it can be inspected for leaks and dam- 
age. If it needs repair, have a radiator specialist or dealer service 

7.11 Disconnect the three hoses from the expansion tank 

7.6a Move the radiator in the 
direction of the arrow to unclip it 
from the condenser 

7.6b Air conditioning condenser 
supported by cable ties 

department perform the work, as special techniques are required. 
8 Insects and dirt can be removed from the radiator with a garden 

hose or a soft brush. Take care not to damage the cooling fins as this is 
being done. 

Installation 

9 Installation is the reverse of the removal procedure, noting the 
following points: 

a) Be sure the mounting rubbers are seated properly at the base of 
the radiator. 

b) After installation, refill the cooling system with the recommended 
coolant (see Chapter 1). 

c) Start the engine, and check for leaks. Allow the engine to reach 
normal operating temperature, indicated by the radiator top hose 
becoming hot. Once the engine has cooled (ideally, leave 
overnight), recheck the coolant level, and add more if required. 

EXPANSION TANK 

» Refer to illustrations 7.11, 7.12a and 7.12b 

10 With the engine completely cool, remove the expansion tank filler 
cap to release any pressure, then install the cap. 

11 Disconnect the hoses from the tank (see illustration), upper hose 
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7.12a Remove the mounting bolt (arrow) . . . 

first. As each hose is disconnected, drain the tank’s contents into a 
clean container. If the coolant is not due for replacement, the drained 
coolant may be re-used, if it is kept clean. 

12 Unscrew the tank’s mounting bolt and lift out from the inner strut 
panel (see illustrations). 

13 Wash out the tank, and inspect it for cracks and chafing - replace 

7.12b ... and lift off the locating clip (arrow) 

it if damaged. 
14 Installation is the reverse of the removal procedure. Refill the 

cooling system with the recommended coolant (see Chapter 1), then 
start the engine and allow it to reach normal operating temperature, 
indicated by the radiator top hose becoming hot. Recheck the coolant 
level and add more if required, then check for leaks. 

8 Water pump - check, removal and installation 7 

->Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

CHECK 

1 A failure in the water pump can cause serious engine damage 
due to overheating. 

2 There are three ways to 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. 

3 With the engine running at normal operating pean 
squeeze the radiator top 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 radiator electric cooling fan 
blades. 

8.12 Remove the water pump pulley 

4 Water pumps are equipped with weep or vent holes. If a failure 
occurs in the pump seal, coolant will leak from the hole. In most cases 
you'll need a flashlight to find the hole on the water pump from under- 
neath to check for leaks. 

5 The water pump is at the timing belt end of the engine - to check 
for a leak, it may be helpful to remove the timing belt covers, as 
described in Chapter 2A or 2B. 

6 If the water pump shaft bearings fail, there may be a howling 
sound at the drivebelt end of the engine while it's running. Shaft wear 
can be felt if the water pump pulley is rocked up and down. 

7 Don't mistake drivebelt slippage, which causes a squealing 
sound, for water pump bearing failure. 

REMOVAL 

» Refer to illustrations 8.12, 8.14 and 8.15 

8 Disconnect the negative battery cable (see Chapter 5). 
9 Drain the cooling system (see Chapter 1). 
10 Loosen the water pump pulley bolts. 

e>Note: You may need a strap wrench to hold the pulley while 
loosening the bolts. 

11 Remove the auxiliary drivebelt as described in Chapter 1. 
12 Unscrew the bolts and remove the water pump pulley (see illus- 

tration). 
13 On SPI engines, remove the timing belt as described in Chapter 

2A or 2B. If the belt is fouled with coolant, it must be replaced as a 
matter of course, also if the belt is approaching its scheduled replace- 
ment (see Chapter 1). On all non-SPI engines, the water pump can be 
removed without removing the timing belt. If the water pump housing 
needs to be replaced on Zetec-E engines, then the timing belt will have 
to be removed to access the housing bolts. 
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8.14 Remove the water pump bolts (Zetec-E shown, other 
models have three bolts) 

14 Disconnect the coolant hose from the water pump housing, and 
unbolt the timing belt idler pulley. Remove the water pump mounting 
bolts (see illustration). 

15 \f the water pump housing must be removed, remove the retain- 
ing bolts and maneuver the housing out of the engine compartment 
(see illustration). Recover the sealing ring or gasket. 

e>Note: To access the water pump on 2.3L and 2005 2.0L 
engines, remove the engine cooling fan (see Section 5) and 
unbolt and set aside the air-conditioning compressor without 
disconnecting the hoses (see Section 12). 

Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

HEATER BLOWER MOTOR 

Removal 

» Refer to illustrations 9.2, 9.3a, 9.3b, 9.4a, 9.4b, 9.5a, 9.5b 
and 9.6 

1 Disconnect the negative battery cable (see Chapter 5). 

9.2 Unscrew these three screws (arrows) to remove the 
footwell trim 

9 Heater/ventilation components - removal and installation 

8.15 Coolant pump housing (Zetec-E shown) 

INSTALLATION 

16 Clean the pump mating surfaces carefully; the gasket must be 
replaced whenever it is disturbed. Install the pump and tighten the 
bolts to the specified torque setting. On water pumps with an O-ring 
seal, replace the O-ring and lubricate it with clean coolant. 

17 The remainder of the installation procedure is the reverse of 
removal, noting the following points: 

a) Tighten all fittings to the specified torque settings (where given). 
b) Where applicable, check the timing belt for contamination and 

replace if required, as described in Chapter 2. 

c) Oncompletion, refill the cooling system as described in Chapter 1. 

2 Remove the three screws securing the lower passenger side 
footwell trim (see illustration), then withdraw the panel from the vehi- 
Cle. 

3 Remove the three screws from the glovebox hinge, and remove 
the glovebox, pushing in at both sides to release from the fascia (see 
illustrations). 

4 Remove the securing screw, and detach the ventilation hose from 
the motor assembly (see illustrations). 

5 Unplug the motors electrical connector, and undo the three 
screws securing the motor in place. Remove the motor from the hous- 

9.3a Remove the three lower screws from the glovebox hinge . . . 
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9.3b ... then push both sides of the 
glovebox in to remove vent... 

ing (See illustrations). 
6 The motor's control resistor can be removed by removing the 

screw at one end of the resistor, then pulling the resistor out of the 
heater housing (see illustration). 

Installation 

7 Installation is the reverse of the removal procedure. 

HEATER CORE 

The models covered by this manual have Supplemental 
Restraint Systems (SRS), known as airbags. To avoid acciden- 
tal deployment of the airbag and possible injury, always dis- 
connect the battery ground (negative) cable, then the positive 
battery cable and wait two minutes before working near any of 
the impact sensors, steering column, or instrument panel (see 
Chapter 12). Do not use any electrical test equipment on any of 
the airbag system wires or tamper with them in any way. 

Note: This is a difficult procedure for the home mechanic. On 
models through 2001, it involves removal of the instrument 
panel, which entails disconnecting many electrical connectors 
and finding difficult-to-access fasteners. If you attempt the pro- 
cedure, make sure to tag all connections before disassembly, 
and keep that various fasteners in marked plastic bags. On later 

9.4a Remove the screw from the air 9.4b ... and pull out from the 
heater assembly 

models, the heater core can be removed more easily, although 
the instrument panel will need to be removed if the heater core 
housing requires replacement. 

Removal 

Models through 2001 

» Refer to illustrations 9.10, 9.12, 9.14, 9.15a, 9.15b, 9.15c, 
9.16, 9.17 and 9.18 

8 Disconnect the negative battery cable (see Chapter 5). 
9 Apply the parking brake, then raise and support the front of the 

car on axle stands. Drain the cooling system (see Chapter 1). 
10 Disconnect the coolant hoses from the heater core pipes pro- 

truding through the engine compartment firewall (see illustration). 
11 Working inside the passenger compartment, remove the instru- 

ment panel as described in Chapter 11. 
12 Unclip the five ventilation hoses from the crash pad crossmem- 

ber, and detach them from the heater housing (see illustration). 
13 Working your way around the crash pad crossmember, unclip the 

wiring harness and remove the securing bolts for any ground connec- 
tions. 

14 Remove the two securing bolts from the fusebox (see illustration). 
15 Remove the securing bolts from the ends of the crash pad cross- 

member bracket, including the one inside the right-hand pillar. 
Unscrew the center securing bolts, then remove the crossmember from 
the firewall (see illustrations). 

9.5a Disconnect the wiring connector 
and remove the screws... 

9.5b ... then lower the heater 
blower motor from the housing 

9.6 The resistor is to the right of the 
heater blower motor 
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9.10 Detach the two heater hoses from the heater core 

pipes at the firewall 

9.14 Remove the two screws (arrows) from the fusebox 9.15a Undo the three bolts (arrows) at each end 
of the crossmember.. . 

16 Remove the retaining screws and unclip the bottom sections from 
the heater unit (see illustration). 2002 and later models 

17 Detach the securing clips from the heater unit casing, and remove 19 Drain the cooling system and disconnect the hoses at the fire- 
the screws to release the heater core lower casing (see illustration). wall. 

18 Remove the screw to release the retaining bracket from the heater 20 Refer to Chapter 11 and remove the floor console and the rear air 
core inside the casing (take care not to damage the heater core on ducts in the console. 
removal) (see illustration). ; 

9.15c ... and, on the right-hand side, unclip the cap from 

9.15b ... four bolts (arrows) at the center... the front pillar and remove the securing bolt 
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9.16 Remove both parts of the lower heater casing 

21 Remove the panel below the glove box and remove the curved 
center panel that connects the dash to the floor console. 

22 Unbolt the floor air duct on the passenger side, and the vent 
hose. 

23 Unbolt the accelerator pedal and disconnect the throttle cable or 
electrical connector at the pedal. 

24 Remove the two triangular steel braces that connect the cross- 
cowl support tube to the floor at the center of the dash. 

25 Use a small screwdriver to pry off the lower half of the heater 
housing. 

9.18 Remove the foam seal and the screw (arrow) 

9.30 Carefully pry out the air vents 

9.17 Heater core comes out with the casing 

26 Lower the housing, with rags on the floor to collect any spilled 
coolant, and remove the heater core from the housing. 

Installation 

27 Installation is the reverse of the removal procedure. Additional 
metal clips may be required to secure the heater unit's bottom casing to 
the heater unit, as the plastic ones may break on removal. 

28 Refill the cooling system with the recommended coolant (see 
Chapter 1). Start the engine and allow it to reach normal operating tem- 
perature, indicated by the radiator top hose becoming hot. Recheck the 
coolant level and add more if required, then check for leaks. Check the 
operation of the heater. 

CABIN AIR FILTER 

29 Refer to the relevant part of Chapter 1. 

INSTRUMENT PANEL VENTS 

» Refer to illustrations 9.30 and 9.31 

30 Using a flat-bladed tool and a pad to protect the dash, pry out the 
vents from the dash (see illustration). 

31 It may be necessary to remove the glovebox (see Chapter 11) to 
aid the removal of the passenger air vent (see illustration); the 
radio/cassette (see Chapter 12) to aid the removal of the center air 
vents; and the main light switch (Chapter 12) to aid the removal of the 
driver's air vent. 

32 Installation is a reversal of removal. 

9.31 Vent can be pushed out from the rear of the dash 
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->Note: Refer to the warnings given in Section 1 of this Chapter 
before starting work. 

HEATER CONTROL PANEL 

» Refer to illustrations 10.3 and 10.4 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Remove the radio/cassette player as described in Chapter 12. 

Pull out and remove the ashtray. 
3 Remove the four screws from inside the radio/cassette player 

opening (see illustration), then carefully unclip the heater contro! panel 
from the dash. 

4 Taking careful note of all their locations, disconnect the various 
wiring connectors from the rear of the panel and unclip the heater oper- 
ating cables from the temperature and direction controls (see illustra- 
tion). 

5 Make sure that nothing remains attached to the panel, then with- 
draw it from the dash. 

BLOWER, DIRECTION AND TEMPERATURE CONTROLS 

> Refer to illustrations 10.7a and 10.7b 

6 Remove the heater control panel as described in Steps 1 
through 5. 

7 Remove the four securing screws at the back of the control panel 
and withdraw the control switch assembly. If not already done, pull off 
the control knobs, then remove the retaining screw from the back of the 
switch, twist them to release from the switch assembly (see illustra- 
tions). 

8 Installation is the reverse of the removal procedure. Check the 
operation of the controls on completion. 

AIR CONDITIONING SWITCH 

» Refer to illustration 10.10 

9 Remove the heater control panel as described above. 
10 Remove the screws from the back of the control panel to release 

the switch assembly (the air conditioning, air recirculation, heated rear 

10 Heater/air conditioning controls - removal and installation 

10.3 Remove the four screws (arrows) 

10.4 Use a thin screwdriver to release the heater cable unit 

window and heated windshield switches are a single complete assem- 
bly) (see illustration). 

11 Installation is the reverse of the removal procedure. Check the 
operation of the switches on completion. 

10.74 Pull the control knob 

off the switch... 
bayonet fitting 

10.7b ... then undo the screw and 

remove the switch from its 

10.10 The switches come as a 
complete assembly 
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GENERAL INFORMATION 

The air conditioning system consists of a condenser mounted in 
front of the radiator, an evaporator mounted adjacent to the heater core, 
a compressor driven by an auxiliary drivebelt, an accumulator/drier, 
and the plumbing connecting all of the above components - this con- 
tains a choke (or ‘venturi’) mounted in the inlet to the evaporator, which 
creates the drop in pressure required to produce the cooling effect. 

A blower fan forces the warmer air of the passenger compartment 
through the evaporator core (rather like a radiator in reverse), transfer- 
ring 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. 

PRECAUTIONS 

The air conditioning system is under high pressure. Do not 
loosen any fittings or remove any components until after the 
system has been discharged. Air conditioning refrigerant should 
be properly discharged and recovered at a dealer service 
department or an automotive air conditioning repair facility 
capable of handling R134a refrigerant. Always wear eye protec- 
tion when disconnecting air conditioning system fittings. 

When a vehicle is equipped with an air conditioning system, it is 
necessary to observe the following special precautions whenever deal- 
ing with any part of the system, its associated components, and any 
items that necessitate disconnection of the system: 

WARNING: 

The air conditioning system is under high pressure. Do not 
loosen any fittings or remove any components until after the 
system has been discharged. Air conditioning refrigerant should 
be recovered and properly discharged into an approved type of 
container at a dealer service department or an automotive air 
conditioning repair facility capable of handling R134a refriger- 
ant. Cap or plug the pipe lines as soon as they are discon- 
nected, to prevent the entry of moisture. Always wear eye 
protection when disconnecting air conditioning system fittings. 

e>Note 1: This Section refers to the components of the air con- 
ditioning system itself - refer to Sections 9 and 10 for details of 
components common to the heating/ventilation system. 

e>Note 2: Refer to the warnings given in Section 1 of this Chap- 
ter before starting work. 

CONDENSER 

1 Have the refrigerant discharged and recovered at a dealer service 
department or an automotive air conditioning repair facility. 

2 Disconnect the negative battery cable (see Chapter 5). 

11 Air conditioning system - general information and precautions 

12 Air conditioning system components - removal and installation 

a) While the refrigerant used - R134a - is less damaging to the 

environment than the previously-used R12, it is still a very dan- 

gerous substance. It must not be allowed into contact with the 

skin or eyes, or there is a risk of frostbite. It must also not be 
discharged in an enclosed space - while it is not toxic, there is a 

risk of suffocation. The refrigerant is heavier than air, and so 

must never be discharged over a pit. 
b) The refrigerant must not be allowed to come in contact with a 

flame, otherwise a poisonous gas will be created - under certain 

circumstances, this can form an explosive mixture with air. For 

similar reasons, smoking in the presence of refrigerant is highly 
dangerous, particularly if the vapor is inhaled through a lighted 

cigarette. 
c) Never discharge the system to the atmosphere - R134a is not an 

ozone-depleting ChloroFluoroCarbon (CFC) like R12, but is 
instead a hydrofluorocarbon, which causes environmental dam- 
age by contributing to the ‘greenhouse effect’ if released into the 

atmosphere. 
d) R134a refrigerant must not be mixed with R12; the system uses 

different seals (now green-colored, previously black) and has dif- 
ferent fittings requiring different tools, so that there is no chance 
of the two types of refrigerant becoming mixed accidentally. 

é) If for any reason the system must be disconnected, entrust this 

task to your Ford dealer or an air conditioning shop. 
f) It is essential that the system be professionally discharged prior 

to using any form of heat - welding, soldering, brazing, etc - in 
the vicinity of the system, before having the vehicle oven-dried at 

a temperature exceeding 160-degrees F after repainting, and 

before disconnecting any part of the system. 

3 Apply the parking brake, then raise the front of the vehicle and 
support on axle stands. 

4 Unclip the radiator undershield and remove. 
5 Unbolt the refrigerant lines from the condenser. Immediately cap 

the open fittings, to prevent the entry of dirt and moisture. 
6 Remove the two bolts from each side of the radiator support 

bracket (note that the condenser is also mounted on the brackets in 
front of the radiator), have a jack or pair of axle stands ready to support 
the weight. 

7 Disengage the condenser upper mountings, then unclip it from 
the radiator and remove it from below. Store it upright, to prevent fluid 
loss. Take care not to damage the condenser fins. 

8 Installation is the reverse of removal. Replace the O-rings and 
lubricate with refrigerant oil. If a new condenser is being installed, add 
30 ml of new refrigerant oil to the condenser. 

9 Have the system evacuated, charged and leak-tested by the spe- 
Cialist who discharged it. 

EVAPORATOR 
i 

10 The evaporator is mounted inside the heater housing with the 
heater core. Apart from the need to have the refrigerant discharged, the 
procedure is as described in Section 9 of this Chapter. Unlike the 
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12.25 Accumulator (arrow) situated under the right-hand 
front fender 

heater core, the evaporator requires removal of the instrument panel to 
remove the heater core/evaporator housing. 

11 Unbolt the heater unit assembly from the firewall to remove the 
evaporator. Installation is the reverse of removal. If a new evaporator is 
being installed, add 90 m! of new refrigerant oil to the evaporator. 

e>Note: The evaporator and its housing must only be replaced 
as a unit. 

12 Have the system evacuated, charged and leak-tested by the spe- 
cialist who discharged it. 

COMPRESSOR 

13 Have the refrigerant discharged and recovered at a dealer service 
department or an automotive air conditioning repair facility. 

14 Disconnect the negative battery cable (see Chapter 1). 
15 Apply the parking brake, then raise the front of the vehicle and 

support on axle stands. 
16 Remove the undershield and then loosen the auxiliary drivebelt 

as described in Chapter 1. 
17 Unscrew the clamping bolt to disconnect the refrigerant lines 

from the compressor. Plug the line connections to prevent entry of any 
dirt or moisture. 

18 Unbolt the compressor from the cylinder block/crankcase, unplug 
its electrical connector, then withdraw the compressor from the vehicle. 

->Note: Keep the compressor level during handling and storage. 
If the compressor has seized, or if you find metal particles in 
the refrigerant lines, the system must be flushed out by an air 
conditioning technician, and the accumulator/drier must be 
replaced. 

19 Prior to installation, turn the compressor clutch center six times, 
to disperse any oil that has collected in the head. 

20 Install the compressor in the reverse order of removal; replace all 
seals disturbed. 

21 If you are installing a new compressor, drain the old oil from the 
Old compressor into a graduated container, then put that same amount 
of new oil in the new compressor. 

22 Have the system evacuated, charged and leak-tested by the spe- 
Gialist that discharged it. 

12.35 Arrow shows the location of the high pressure switch 

ACCUMULATOR/DRIER 

» Refer to illustration 12.25 

23 Have the refrigerant discharged and recovered at a dealer service 
department or an automotive air conditioning repair facility. 

24 Disconnect the negative battery cable (see Chapter 5). 
25 The accumulator/drier, which acts as a reservoir and filter for the 

refrigerant, is located under the right-hand front fender (see illustra- 
tion). Using a plastic clamp-type tool (available at auto parts stores just 
for air conditioning connections) disconnect the refrigerant line next to 
the accumulator/drier from the compressor. Immediately cap the open 
fittings, to prevent the entry of dirt and moisture, then unplug the pres- 
sure cycling switch electrical connector. 

26 Apply the parking brake, then raise the front of the vehicle and 
support on axle stands. 

27 Remove the right-hand front wheel. Unscrew the inner fenderwell 
liner and remove from the vehicle. 

28 Using the release tool, disconnect the refrigerant line from the 
accumulator/drier. Remove the refrigerant line screw-on cap. Immedi- 
ately cap the open fittings, to prevent the entry of dirt and moisture. 

29 Unbolt the accumulator/drier from the front suspension sub- 
frame. 

30 Withdraw the accumulator/drier. 
31 Install the accumulator/drier in the reverse order of removal; 

replace all seals disturbed. 
32 If you are installing a new accumulator/drier, top-up with new oil 

to the volume removed, plus 90 ml of extra refrigerant oil. 
33 Have the system evacuated, charged and leak-tested by the spe- 

cialist that discharged it. 

HIGH PRESSURE CUT-OFF SWITCH 

> Refer to illustration 12.35 

34 Have the refrigerant discharged at a dealer service department or 
an automotive air conditioning repair facility. 

35 Unplug the switch electrical connector, and unscrew the switch 
(see illustration). 
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36 Installation is the reverse of the removal procedure. Replace the 
O-rings and lubricate with refrigerant oil. 

37 Have the system evacuated, charged and leak-tested by the spe- 
cialist that discharged it. Check the operation of the air conditioning 
system. 

LOW PRESSURE CYCLING SWITCH 

» Refer to illustration 12.42 

aE WARNING: 

Ensure that the air conditioning system has been filled; other- 
wise the system could be damaged. 

38 Unscrew the carbon canister purge valve (if equipped), from the 
firewall and move to one side. 

39 Pull off the low pressure switch electrical connector. Bridge the 
connector contacts for the air conditioning low pressure switch. 

40 Start the engine and switch on the air conditioning. 
41 Let the engine idle for 30 seconds, then switch off the engine. 

12.42 Low pressure cycling switch (arrow) in air 
conditioning pipe by the brake booster 

42 Unscrew the low pressure switch (see illustration). 

43 Installation is the reverse of the removal procedure. 
44 Check the operation of the air conditioning system. 
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Specifications 

Coolant 

Mixture type 

Cooling system capacity 

System pressure 

Pressure test 

Thermostat 

Starts to open 

2.0L SPI engine 

2.0L Zetec-E engine 

2.3L and 2005 2.0L engines 

Fully open 

2.0L SPI engine 

2.0L Zetec-E engine 

2.3L and 2005 2.0L engines 

Air conditioning system 

Refrigerant 

Refrigerant oil capacity when refilling 

Torque Specifications 

Air conditioning accumulator/drier-to-subframe 

bolts 

Air conditioning compressor mounting bolts 

Air conditioning condenser mounting bolts 

Air conditioning high pressure cut-off switch 

Compressor center pulley bolt 

Radiator mounting bracket-to-subframe bolts 

Refrigerant line to condenser 

Refrigerant line to compressor 

Refrigerant line connection 

Thermostat housing-to-cylinder head bolts 

2.0L SPI engine 

2.0L Zetec-E engine 

2.3L and 2005 2.0L engines 

Thermostat cover/water outlet-to-thermostat 

housing bolts 

Timing belt idler pulley 

Water pump bolts 

2.0L SPI engine 

2.0L Zetec-E engine 

Water pump housing to cylinder block 

Water pump pulley bolts 

See Lubricants and fluids 

See Chapter 1 

18 psi - see cap for actual value (should hold this pressure 

for 2 minutes) 

190-degrees 

197-degrees 

194-degrees 

215-degrees 

222-degrees 

223-degrees 

R134a 

200 cc 

Ft-Ibs (unless otherwise indicated) 

62 in-lbs 

18 

96 in-lbs 

84 in-lbs 

120 in-|bs 

18 

72 in-lbs 

15 

72 in-lbs 

132 in-Ibs 

15 

89 in-lbs 

89 in-Ibs 

18 

18 

156 in-lbs 

156 in-Ibs 

18 
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Notes 



Section 

om > w po - 

Reference to other Chapters 

Air filter element replacement - See Chapter 1 

Exhaust emission check - See Chapter 1 

Fuel filter replacement - See Chapter 1 

Hose and leak check - See Chapter 1 

General information and precautions 

Fuel system - depressurization 

Unleaded gasoline - general information and usage 

Fuel lines and fittings - general information 

Air cleaner assembly and air intake components - 

removal and installation FUEL AND 

Accelerator cable - removal, installation and adjustment | 

Accelerator pedal - removal and installation 

Fuel pump/fuel pressure - check EXHAUS] 

Fuel tank - removal, inspection and installation 

Fuel pump/fuel gauge sender unit - removal and installation ATR 

Fuel tank roll-over valves - removal and installation ) 

Fuel tank filler pipe - removal and installation 

Fuel cut-off switch - removal and installation 

Fuel injection system - check 

Fuel injection system components - removal and installation 

Manifolds - removal and installation 

Exhaust system - general information, removal and installation 
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1 General information and precautions 

GENERAL INFORMATION 

The fuel system consists of a fuel tank (mounted under the body, 
beneath the rear seats), fuel hoses, an electric fuel pump mounted in 
the fuel tank, and a sequential electronic fuel injection system con- 
trolled by an EEC-V engine management control module (also called 

the PCM, or Electronic Control Unit). 
The electric fuel pump supplies fuel under pressure to the fuel rail, 

which distributes fuel to the injectors. A pressure regulator controls the 

system pressure in relation to intake tract depression. From the fuel 
rail, fuel is injected into the intake ports, just above the intake valves, 
by four fuel injectors. The aluminum alloy fuel rail is mounted to the 

intake manifold. 
The amount of fuel supplied by the injectors is precisely controlled 

by the PCM. The module uses the signals from the crankshaft position 
sensor, and the camshaft position sensor, to trigger each injector sepa- 
rately in cylinder firing order (Sequential injection), with benefits in 
terms of better fuel economy and leaner exhaust emissions. 

The PCM is the heart of the entire engine management system, 
controlling the fuel injection, ignition and emissions control systems. 
The module receives information from various sensors which is then 
computed and compared with pre-set values stored in its memory, to 
determine the required period of injection. 

Information on crankshaft position and engine speed is generated 
by a crankshaft position sensor. The inductive head of the sensor runs 
just above the engine flywheel and scans a Series of 36 protrusions on 
the flywheel periphery. As the crankshaft rotates, the sensor transmits a 
pulse to the system's ignition module every time a protrusion passes it. 
There is one missing protrusion in the flywheel periphery at a point 
corresponding to 90° BIDC. The ignition module recognizes the 
absence of a pulse from the crankshaft position sensor at this point to 
establish a reference mark for crankshaft position. Similarly, the time 
interval between absent pulses is used to determine engine speed. This 
information is then fed to the PCM for further processing. 

The camshaft position sensor is located in the cylinder head so that 
it registers with a lobe on the camshaft. The camshaft position sensor 
functions in the same way as the crankshaft position sensor, producing 
a series of pulses; this gives the PCM a reference point, to enable it to 
determine the firing order, and operate the injectors in the appropriate 
sequence. 

The mass airflow sensor is based on a ‘hot-wire’ system, sending 
the PCM a constantly-varying (analog) voltage signal corresponding to 
the mass of air passing into the engine. Since air mass varies with 
temperature (cold air being denser than warm), measuring air mass 
provides the module with a very accurate means of determining the 
correct amount of fuel required to achieve the ideal air/fuel mixture 
ratio. 

The 2.0L SPI engine uses a traditional coolant temperature sensor, 
while all other engines have a cylinder head temperature sensor. The 
latter sensor is seated in a blind hole in the cylinder head, and mea- 
sures the temperature of the metal directly. This component is an NTC 
(Negative Temperature Coefficient) thermistor - that is, a semi-conduc- 
tor whose electrical resistance decreases as its temperature increases. 
It provides the PCM with a constantly-varying (analog) voltage signal, 
corresponding to the temperature of the engine, This is used to refine 
the calculations made by the module, when determining the correct 
amount of fuel required to achieve the ideal air/fuel mixture ratio. 

Intake air temperature information is supplied by the intake air tem- 

perature sensor built into the airflow sensor. This component is also an 

NTC thermistor - see the previous paragraph - providing the module 

with a signal corresponding to the temperature of air passing into the 
engine. This is used to refine the calculations made by the module, 
when determining the correct amount of fuel required to achieve the 

ideal air/fuel mixture ratio. 
A throttle position sensor is mounted on the end of the throttle 

valve spindle, to provide the PCM with a constantly-varying (analog) 
voltage signal corresponding to the throttle opening. This allows the 
module to register the driver's input when determining the amount of 

fuel required by the engine. 
Road speed is monitored by the vehicle speed sensor. This compo- 

nent is a Hall-effect generator, mounted on the transmission’s 
speedometer drive. It supplies the module with a series of pulses cor- 
responding to the vehicle’s road speed, enabling the module to control 
features such as the fuel shut-off on overrun. 

The clutch pedal position is monitored by a switch fitted to the 
pedal bracket. This sends a signal to the PCM. 

Where power steering is installed, a pressure-operated switch is 
screwed into the power steering system’s high-pressure pipe. The 
switch sends a signal to the PCM to increase engine speed to maintain 
idle speed when the power steering pump loads up the engine (typi- 
cally, during parking maneuvers). 

The oxygen sensor in the exhaust system provides the module with 
constant feedback - ‘closed-loop’ control - which enables it to adjust 
the mixture to provide the best possible operating conditions for the 
catalytic converter. 

The air intake side of the system consists of an air cleaner housing, 
the mass airflow sensor, an intake hose and duct, and a throttle hous- 
ing. 

The throttle valve inside the throttle housing is controlled by the 
driver, through the accelerator pedal. As the valve opens, the amount of 
air that can pass through the system increases. As the throttle valve 
opens further, the mass airflow sensor signal alters, and the PCM 
opens each injector for a longer duration, to increase the amount of 
fuel delivered to the intake ports. 

Both the idle speed and mixture are under the control of the PCM, 
and cannot be adjusted. 

PRECAUTIONS 

ct WARNING: 

Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don’t smoke or 
allow open flames or bare light bulbs near the work area, and 
don’t work in a garage where a gas-type appliance (such as a 
water heater or a clothes dryer) is present. Since gasoline is 
carcinogenic, wear fuel-resistant gloves when there’s a possi- 
bility of being exposed to fuel, and, if you spill any fuel on your 
skin, rinse it off immediately with soap and water. Mop up any 
spills immediately and do not store fuel-soaked rags where 
they could ignite. The fuel system is under constant pressure, 
SO, if any fuel lines are to be disconnected, the fuel pressure in 
the system must be relieved first (see Section 2). When you 
perform any kind of work on the fuel system, wear safety 
glasses and have a Class B type fire extinguisher on hand. 

LL ST TEE I ST ETI TSS EN SC IESTELTEN 
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» Refer to illustrations 2.3 and 2.4 

sek WARNING 1: 
Refer to the Warning in Section 1 before proceeding. 

ck WARNING 2: 

The following procedure will merely relieve the pressure in the 
fuel system - remember that fuel will still be present in the sys- 
tem components, and take precautions accordingly before dis- 
connecting any of them. 

1 The fuel system referred to in this Chapter is defined as the fuel 
tank and tank-mounted fuel pump/fuel gauge sender unit, the fuel filter, 
the fuel injector, fuel pressure regulator, and the metal pipes and flexi- 
ble hoses of the fuel lines between these components. All these contain 
fuel, which will be under pressure while the engine is running and/or 
while the ignition is switched on. 

2 The pressure will remain for some time after the ignition has 
been switched off, and must be relieved before any of these compo- 

2.3 Remove fuse No. 12 to disable the fuel pump 

nents is disturbed for servicing work. 
3 The simplest depressurization method is to disconnect the fuel 

pump electrical supply by removing the fuel pump fuse (No 12, in the 
engine compartment fusebox) and starting the engine (see illustration). 
If the engine does not start, crank it on the starter for a few seconds, 
otherwise, allow the engine to idle until it dies through lack of fuel. 
Turn the engine over once or twice on the starter to ensure that all 
pressure is released, then switch off the ignition; do not forget to install 
the fuse when work is complete. 

4 If an adapter is available to fit the Schrader-type valve on the fuel 
rail pressure test/release fitting (identifiable by its blue plastic cap, and 
located on the fuel rail), this may be used to release the fuel pressure 
(see illustration). The Ford adapter (too! number 23-033 or equivalent) 
operates similar to a drain tap - turning the tap clockwise releases the 
pressure. If the adapter is not available, place cloth rags around the 
valve, then remove the cap and allow the fuel pressure to dissipate. 
Install the cap on completion. 

5 Note that, once the fuel system has been depressurized and 
drained (even partially), it will take significantly longer to restart the 
engine - perhaps several seconds of cranking - before the system is 
refilled and pressure restored. 

2.4 Schrader valve cap on fuel rail 

3 Unleaded gasoline - general information and usage 

The fuel recommended by Ford is given in the Specifications sec- 
tion of this Chapter. 

All gasoline models are designed to run on fuel with a minimum 
octane rating of 87 (RON). All models have a catalytic converter, and so 
must be run on unleaded fuel only. Under no circumstances should 

leaded or lead-replacement fuel be used, as this will damage the cat- 
alytic converter. 

Super unleaded gasoline can also be used in all models if desired, 
though there is no advantage in doing so. 

4 Fuel lines and fittings - general information 

Refer to the Warning in Section 1 before proceeding. 

DISCONNECTING AND CONNECTING COUPLINGS 

> Refer to illustrations 4.3a and 4.3b 

i Special snap-together couplings are employed at many of the 
unions in the fuel feed and return lines. 

2 Before disconnecting any fuel system component, relieve the 
residual pressure in the system (see Section 2), and equalize tank 
pressure by removing the fuel filler cap. 

This procedure will merely relieve the increased pressure nec- 
essary for the engine to run - remember that fuel will still be 
present in the system components, and take precautions 
accordingly before disconnecting any of them. 
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3 Release the union by prying out the colored insert with a small 
screwdriver and carefully pulling the coupling apart (see illustrations). 
Use rags to soak up any spilled fuel. Where the unions are color- 
coded, the pipes cannot be confused. Where both unions are the same 
color, note carefully which pipe is connected where, and ensure that 
they are correctly reconnected on reinstallation. Other quick-connect 
fittings used on these vehicles include: connectors with two tabs, 
squeeze the two tabs together and pull the connection apart; connec- 
tors with a collar which can be pulled back when two tangs are pressed 
in; and connectors that use spring-lock couplings, separated by using 
a plastic tool (sold in inexpensive sets in auto parts stores) which 
clamps over the connection and releases the spring so the connection 

can be separated. 
4 To reconnect one of these couplings, press the pipe fully into 

place, then press in the insert until it snaps into place. Switch the igni- 
tion on and off five times to pressurize the system, and check for any 
sign of fuel leakage around the disturbed coupling before attempting to 
start the engine. 

4.3a Pry out the colored insert with a small screwdriver. . . 

CHECK 

5 Checking procedures for the fuel lines are included in Chapter 1. 

COMPONENT REPLACEMENT 

6 |fany damaged sections are to be replaced, use original-equip- 

ment replacement hoses or pipes, constructed from exactly the same 
material as the section being replaced. Do not install substitutes con- 
structed from inferior or inappropriate material; this could cause a fuel 
leak or a fire. Any replacement hoses must be specifically marked for 

use with high-pressure fuel injection systems. 
7 Before detaching or disconnecting any part of the fuel system, 

note the routing of all hoses and pipes, and the orientation of all 
clamps and clips. Replacement sections must be installed in exactly 

the same manner. 
8 Before disconnecting any part of the fuel system, be sure to 

relieve the fuel system pressure (see Section 2), and equalize tank 
pressure by removing the fuel filler cap. Also disconnect the negative 
battery cable (see Chapter 1). Cover the fitting being disconnected with 

a rag, to absorb any fuel that may spray out. 

4.3b ... then separate the coupling 

AIR CLEANER ASSEMBLY 

» Refer to illustrations 5.1, 5.2, 5.3, 5.4 and 5.6 

->Note: The air filter cannot be cleaned. If it’s dirty, replace it. 
On models through 2002, the air cleaner is in the engine com- 
partment. On 2003 and later 2.3L engines and all 2005 models, 
the air cleaner is located in the left fenderwell. Also see Chap- 
ter 1 for air cleaner housing details. 

1 Loosen the clip and disconnect the air intake duct from the mass 
airflow sensor on the air cleaner (see illustration). 

2 Disconnect the wiring from the airflow sensor (See illustration). 
3 Disconnect the breather hose leading to the valve cover (see 

illustration). 
4 Remove the four screws securing the cover to the air cleaner 

housing (see illustration). 
5 Withdraw the cover and remove the filter element. 
6 Lift the air cleaner base to release it from the rubber grommets 

(see illustration). 

5.1 Loosen the clip on the air intake duct 
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5.2 Disconnect the wiring from the 5.3 Disconnect the breather hose 5.4 Remove the air cleaner 
airflow sensor from the valve cover cover screws 

7 Check the rubber grommets for deterioration and replace them if the base pegs seat fully in their rubber grommets, and that the mass 
necessary. airflow sensor is correctly located. 

8 Installation is the reverse of the removal procedure. Ensure that 
AIR INTAKE COMPONENTS 

> Refer to illustrations 5.9, 5.11a and 5.11b 

9 To remove the air intake duct between the mass airflow sensor 
and throttle housing, loosen the retaining clips at either end, and care- 
fully ease off the duct (see illustration). 

10 To remove the air intake duct attached to the air cleaner base, 
first remove the air cleaner assembly as described in Steps 1 through 6. 

11 Pry up the two clips securing the duct to the engine compartment 
front panel, then separate the two halves of the duct at the sleeve joint 
next to the battery. The rear half of the duct is clipped into the engine 
left-hand mounting bracket. The duct can, however, be removed com- 
plete, with some maneuvering (see illustrations). 

e>Note: 2.3L and 2005 2.0L models with the air cleaner 
mounted in the fenderwell have a large air resonator housing in 
the engine compartment, behind the right headlight. 

12 Replacement is a reversal of removal. 

5.9 Remove the air intake duct 5.11a Pry out the two plastic 5.11b ... then unclip at the rear, 

clips at the front... and remove the front air intake 
duct complete 
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6 Accelerator cable - removal, installation and adjustment 

REMOVAL INSTALLATION 

> Refer to illustrations 6.2, 6.4a, 6.4b and 6.5 6 Installation is a reversal of removal. The rubber grommet must 
be fitted to the firewall first, and the cable end fitting pushed through it. 

1 Remove five screws and take out the trim panel above the driver's When the cable is reconnected at each end, check its operation as fol- 
footwell to gain access to the accelerator pedal; unclip the diagnostic lows. 
connector plug from the panel as it is removed. 

2 Disconnect the inner cable from the top of the pedal by pulling ADJUSTMENT 
the end of the cable out, and unhooking the inner cable through the 

Slot at the top of the pedal (see illustration). 7 The cable is self-adjusting. Check that the throttle quadrant 
3 Pry the rubber grommet from the firewall, and remove the cable moves smoothly and easily from the fully-closed to the fully-open 

and end fitting through into the engine compartment. position and back again as an assistant depresses and releases the 
4 Disconnect the inner cable from the quadrant on the throttle 

housing by extracting the retaining clip, then prying the end fitting off 
sideways (see illustrations). 

5 Release the cable from the supports in the engine compartment, 
noting how it is routed (see illustration). 

accelerator pedal. 

6.2 Unhook the accelerator cable from the pedal 6.4a Extract the securing clip... 

6.4b . . . then pry off the accelerator cable end fitting 6.5 Removing the cable from the support bracket 
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- 7 Accelerator pedal - removal and installation 

REMOVAL 

> Refer to illustration 7.2 

1 Remove five screws and take out the trim panel above the driver's 
footwell to gain access to the accelerator pedal; unclip the diagnostic 
connector plug from the panel as it is removed. 

2 Detach the accelerator cable from the pedal (see Section 6), then 
unscrew the three nuts and remove the accelerator pedal assembly (see 
illustration). 

INSTALLATION 

3 Install in the reverse order of removal. On completion, check the 
action of the pedal and the cable to ensure that the throttle has full 
unrestricted movement, and fully returns when released. 7.2 Accelerator pedal, showing cable attachment and 

mounting nuts 

8 Fuel pump/fuel pressure - checking 

kk WARNING: 

Refer to the Warning in Section 1 before proceeding. 

FUEL PUMP OPERATION CHECK 

1 Switch on the ignition, and listen for the fuel pump (the sound of 
an electric motor running, audible from beneath the rear seats). Assum- 
ing there is sufficient fuel in the tank, the pump should start and run for 
approximately one or two seconds, then stop, each time the ignition is 
Switched on. 

Note: If the pump runs continuously all the time the ignition is 
switched on, the electronic control system is running in the 
backup (or ‘limp-home’) mode referred to by Ford as ‘Limited 
Operation Strategy’ (LOS). This almost certainly indicates a 
fault in the EEC-V module itself, and the vehicle should there- 
fore be taken for diagnostic testing (see Section 14) - do not 
waste time or risk damaging the components by trying to test 
the system without the proper facilities. 

2 On models with a 2.0L Zetec-E engine, listen for fuel return 
noises from the fuel pressure regulator. It should be possible to feel the 
fuel pulsing in the regulator and in the feed hose from the fuel filter. 

3 If the pump does not run at all, check the fuse, relay and wiring 
(see Chapter 12). Check also that the fuel cut-off switch (located in the 
lower trim panel on the right-hand side of the driver's footwell) has not 
been activated; if it has, reset it as described below: 

a) Turn off the ignition. 
b) If the switch has been triggered, the switch tab will be in the 

raised position. Press the switch in to reset it. 
c) Turn the ignition switch to position I! (so that the instrument 

panel warning lights come on), then return it to position |. The 

engine can then be started as normal. 

»>Note: The switch must not be reset immediately after an acci- 
dent if there is a risk of fuel spillage. 

FUEL PRESSURE CHECK 

4 A fuel pressure gauge will be required for this check, and should 
be connected in the fuel line between the fuel filter and the fuel rail, in 
accordance with the gauge maker's instructions. A pressure gauge 
equipped with an adapter to suit the Schrader-type valve on the fuel rail 
pressure test/release fitting (identifiable by its blue plastic cap, and 
located on the end of the fuel rail - refer to illustration 2.4) will be 
required. If the Ford special tool 29-033 is available, the tool can be 
attached to the valve, and a conventional-type pressure gauge attached 
to the tool. 

5 |f using the service tool, ensure that its tap is turned fully coun- 
terclockwise, then attach it to the valve. Connect the pressure gauge to 
the service tool. If using a fuel pressure gauge with its own adapter, 
connect it in accordance with its maker's instructions. 

2.0L SPI engines 

6 Turn all the accessories Off and switch the ignition key On 
(engine not running). The fuel pump should run for approximately two 
seconds. Note the reading on the gauge. If the fuel pressure is higher 
than specified, replace the fuel pressure regulator. If the fuel pressure is 
too low, the fuel filter or in-tank strainer could be clogged, the lines 
could be restricted or leaking, a fuel injector could be leaking, or the 
fuel pressure regulator and/or fuel pump could be defective. 

7 Start the engine and let it idle at normal operating temperature. 
The pressure should remain within the range listed in this Chapter’s 
Specifications. If the pressure is lower than specified, check the items 
listed in Step 6. 

e>Note: If no obvious problems are found, most likely the fuel 
pressure regulator and/or the fuel pump is defective. In this sit- 
uation, it is recommended that both the fuel pressure regulator 
and fuel pump are replaced to prevent any future fuel pressure 
problems (see Section 10). 

¥ 
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2.0L Zetec-E engines 

8 Turnall the accessories Off and switch the ignition key On 
(engine not running). The fuel pump should run for approximately two 
seconds. Note the reading on the gauge - it should fall within the range 
given in this Chapter’s Specifications. 

9 Now start the engine and allow it to idle - the fuel pressure 
should be 5 to 10 psi below the pressure recorded in Step 8. 

10 If the fuel pressure is lower than specified, pinch off the fuel 

return line. 

2 CAUTION 1: 

Use special pliers designed specifically for pinching a rubber 
fuel line (available at most auto parts stores). Use of any other 
type pliers may damage the fuel line. 

4 CAUTION 2: 

Do not allow the fuel pressure to rise above 65 psi or damage 
to the fuel pressure regulator may occur. 

If the fuel pressure rises, replace the fuel pressure regulator (see Sec- 

9 Fuel tank - removal, inspection and installation 

Refer to the Warning in Section 1 before proceeding. 

REMOVAL 

» Refer to illustrations 9.7, 9.8a, 9.8b, 9.9, 9.10a, 9.10b, 9.11, 
9.12, 9.15a, 9.15b, 9.16a and 9.16b 

1 Run the fuel level as low as possible prior to removing the tank. 
2 Relieve the residual pressure in the fuel system (see Section 2), 

and equalize tank pressure by removing the fuel filler cap. 
3 Disconnect the negative battery cable (see Chapter 5). 
4 Using a siphoning kit (available at most auto parts stores), 

siphon the fuel into an approved gasoline container. 

tion 15). If the fuel pressure is still lower than specified, check the fuel 

lines and the fuel filter for restrictions. If no restriction is found, 
remove the fuel pump assembly (see Section 10) and check the 
strainer for restrictions. If no problems are found, replace the fuel 

pump. 
11 If the fuel pressure recorded in Step 8 is higher than specified, 

check the fuel return line for restrictions. If no restrictions are found, 
replace the fuel pressure regulator (see Section 15). 

12 Reconnect the vacuum hose to the pressure regulator - the pres- 
sure should immediately decrease by about 50 to 10 psi. If it doesn't, 
verify that there is 12 to 14 in-Hg of vacuum present at the hose. If 
vacuum is not present at the hose, check the hose for a restriction or a 
break. If vacuum is present, replace the fuel pressure regulator. 

All models 

13 Turn the engine off and check the gauge - the fuel pressure 
should hold steady. After five minutes, it should not drop below the 
minimum listed in this Chapter's Specifications. If it does drop, the fuel 
pump or fuel pressure regulator could be defective, or a fuel injector 

could be leaking. 
14 After the testing is done, relieve the fuel pressure (see Section 2) 

and remove the fuel pressure gauge. 

Do not start the siphoning action by mouth! 

5 Chock the front wheels, loosen the rear wheel nuts, then jack up 
the rear of the car and support it on’axle stands (see Jacking and tow- 
ing). Remove the rear wheels. 

6 Unscrew and remove the nuts at the exhaust flange behind the 
flexible section of pipe at the front, and separate the joint. Have an axle 
stand or similar support ready, on which the front part of the exhaust 
can be supported. 

7 Unscrew and remove the fasteners securing the exhaust heat 
shield at the rear (see illustration); remove the heat shield, noting how 
it is installed, 

8 Unhook the exhaust system mounting rubbers at the front and 

9.7 Exhaust heat shield and ‘flat nut’ 
fastener (arrow) 

9.8a Using a special tool to disconnect 
the exhaust front mounting rubbers 

9.8b Exhaust rear mounting 
rubber (arrow) 
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9.9 Fuel tank filler pipe clamp (1) 
and vent hose (2) 

rear (see illustrations), and allow the exhaust system to rest on the rear 
Suspension crossmember, and at the front, on an axle stand or similar. 
Tiere is no need to remove the exhaust from under the car (although 
this will greatly improve working room) - maneuver the exhaust under 
the car in order to clear the fuel tank. 

e>Note: To remove the rear portion of the exhaust, which is 
one-piece, the pipe must be cut. Putting it back together again 
will require welding at an exhaust shop. 

9 Loosen the clamps and disconnect the filler pipe and vent hose 
from the fuel tank (see illustration). Note the exact fitted positions of 
the clips, for use when replacing. Do not use any sharp tools to pry the 
pipes from the tank fittings, or the pipes may be damaged, leading to 
leakage on completion. 

10 At the charcoal canister at the rear of the tank, pull off the vapor 
hose at the base, and release the fitting from the hose at the side (see 
illustrations). Note the respective positions of the hoses carefully for 
replacement. 

11 Depress the metal clip used to locate the charcoal canister, then 
lift the canister upwards to free it from the clip, and remove it from 
under the car (see illustration). 

12 Position a container beneath the fuel filter (see illustration), then 
disconnect the fuel supply hose from the filter intake by prying out the 
insert to release the fitting. Be prepared for some loss of fuel. 

13 Disconnect the fuel return line at the connector next to the fuel 
filter. Note that the return pipe is identified by a red color band. 

-9.12 Fuel supply (1) and return (2) 
connections 

9.10a Charcoal canister (arrow) at 
the rear of the tank 

9.15a Tank strap bolt (arrow) at the 
front of the tank 

9.10b Disconnect the charcoal 

canister hoses (arrows) 

9.11 Removing the charcoal canister from behind the 
fuel tank 

14 Support the fuel tank using a jack and block of wood. 
15 Unscrew and remove the tank strap bolt (see illustrations).and 

unhook the straps, noting how they are installed. 
16 Taking care that the wiring and fuel lines are not strained, par- 

tially lower the fuel tank (see illustration). Release the fuel lines from 
the attachments on the tank as necessary. When the tank has been suf- 
ficiently lowered, disconnect the fuel pump/gauge sender wiring plug 
from the top of the tank (see illustration). 

9.15b Unscrew the tank strap bolt 
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9.16a Lower the fuel tank... 

17 Lower the fuel tank and withdraw it from under the vehicle. If 
necessary, disconnect the supply hose from the fuel pump. The filter 
may also be removed at this time. 

INSPECTION 

18 While removed, the fuel tank can be inspected for damage or 
deterioration. Removal of the fuel pump/fuel gauge sender unit (see 
Section 10) will allow a partial inspection of the interior. If the tank is 
contaminated with sediment or water, rinse it out with clean fuel. Do 
not under any circumstances undertake any repairs on a leaking or 
damaged fuel tank; this work must be carried out by a professional who 
has experience in this critical and potentially-dangerous work. 

19 While the fuel tank is removed from the vehicle, it should be 
placed in a safe area where sparks or open flames cannot ignite the 

WARNING: 

Refer to the Warning in Section 1 before proceeding. 

10.24 Release the fitting lugs with a small screwdriver. . . 

10 Fuel pump/fuel gauge sender unit - removal and installation 

9.16b ... then disconnect the remaining fuel 
lines and wiring 

fumes coming out of the tank. Be especially careful inside garages 
where a gas type appliance is located, because it could cause an explo- 
sion. 

20 Check the condition of the filler pipe and replace it if necessary. 

INSTALLATION 

21 If a new tank is being installed, transfer the roll-over valves, vent 
hose and filler pipe to the new tank. 

22 Installation is a reversal of the removal procedure. Ensure that all 
connections are securely fitted. When replacing the quick-release cou- 
plings, press them together and secure with the colored insert. If evi- 
dence of contamination was found, do not return any 
previously-drained fuel to the tank unless it is carefully filtered first. 

e>Note: Ford technicians use a special wrench to unscrew the 
pump/sender unit retaining ring, but ordinary tools can be used 
successfully (see text). 

REMOVAL 

» Refer to illustrations 10.2a, 10.2b, 10.3a, 10.3b, 10.4, 10.5a, 
10.5b, 10.7a, 10.7b and 10.8 

1 Acombined fuel pump and fuel gauge sender unit is located in 
the top face of the fuel tank. The combined unit can only be detached 
and withdrawn from the tank after the tank is released and lowered from 
under the vehicle. Refer to Section 9 and remove the fuel tank, then 
proceed as follows. 

2 With the fuel tank removed, disconnect the fuel supply and 
return lines (if still attached to the tank) from their respective stubs by 
releasing the lugs using a small screwdriver. Note that the fuel supply 
line connector is identified by a white band, and the return line connec- 
tor by a red band. Make sure that both O-rings are recovered from each 
line as they are disconnected (see illustrations). 

3 Unscrew and remove the special retaining ring. Ford specifies 
the use of their service tool 310-069 (a large socket/wrench with pro- 
jecting teeth to engage the fuel pump/sender unit retaining ring’s slots) 
for this task. A large pair of slip-joint pliers, or an oil filter removal 
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10.2b ... and separate the lines - 
note the O-rings 

10.3a Using a home-made 
tool to unscrew... 

10.3b ... and remove the 
retaining ring 

10.4 Remove the top cover as far as 
the wiring allows 

the base... 

strap wrench, may be sufficient for this task, but we used a tool made 
from two long bolts and two strips of metal (see illustrations). 

4 With the retaining ring removed, the pump/sender top cover can 
be withdrawn. Feed the wiring out through the opening, noting that the 
cover cannot be completely removed until the pump/sender unit is also 
removed from the tank (see illustration). 

5 Turn the pump/sender unit counterclockwise inside the tank (this 
is quite stiff to turn), then carefully withdraw the unit, taking care not to 

10.5a Twist the pump/sender unit to 
release the retaining lugs at 

10.5b .. . then withdraw the cover, 
pump and rubber seal, without 
damaging the float arm 

damage the sender unit float or its arm (see illustrations). 
6 If not already done, remove the rubber seal from the periphery of 

the pump. The seal must be replaced whenever the pump/sender unit is 
removed from the tank. 

7 If required, the sender unit can be separated from the pump by 
squeezing together the lugs below its mounting at the side (see illustra- 
tions). Check the availability of a new sender separately, before remov- 
ing the sender. 

10.7a Squeeze the lugs at the side... 10.7b .. . and remove the sender unit 
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INSTALLATION 

8 Installation is a reversal of removal, noting the following points: 

a) Ensure that the pump/sender unit seats fully and squarely in 
the tank before twisting it clockwise to secure it. Check that 
the unit is firmly located before proceeding. 

b) Turn the pump/sender top cover so that the arrows on the tank 

and unit are aligned (see illustration). 
¢) Install a new rubber seal and tighten the retaining ring 

securely. 
d) Install the fuel tank as described in Section 9. 

10.8 Top cover and tank alignment arrows 

11 Fuel tank roll-over valves - removal and installation 

Refer to the Warning in Section 1 before proceeding. 

REMOVAL 

1 The roll-over valves are located in rubber grommets in the top of 
the fuel tank, with hoses leading rearwards to the carbon canister. Their 
purpose is to prevent fuel loss if the vehicle becomes inverted in a 
crash. 

12 Fuel tank filler pipe - removal and installation 

2 Remove the fuel tank as described in Section 9. 
3 Release the vent hose from the clip on the top of the tank. 
4 Carefully pry the roll-over valve from the rubber grommet and 

remove it together with the hose. 
5 Check the condition of the rubber grommet and replace it if nec- 

essary. 

INSTALLATION 

6 Installation is a reversal of removal, but apply a light smear of 
clean engine oil to the rubber grommet, to ease Installation. 

Refer to the Warning in Section 1 before proceeding. 

REMOVAL 

» Refer to illustrations 12.4a, 12.4b, 12.4c, 12.5a, 12.5b, 
12.6a, 12.6b and 12.6c 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Equalize tank pressure by removing the fuel filler cap. 
3. Chock the front wheels, loosen the right-hand rear wheel nuts, 

then jack up the rear of the car and support it on axle stands (see Jack- 
ing and towing). Remove the right-hand rear wheel - this is not 
absolutely essential, but will make the job easier. 

12.44 The rear fenderwell liner is secured by a 
combination of screws .. . 
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12.4b ... and clips, which can be 12.4c ... before removing the 12.5a Disconnect the vent hose... 
pried out... liner completely 

4 Release and remove the various fasteners used to secure the 
right-hand rear fenderwell liner, then maneuver the liner out from the 
fenderwell (see illustrations). 

5 Loosen the clamp and disconnect the filler pipe and vent hose 
from the fuel tank (see illustrations). Note the exact positions of the 
clips, for use when replacing. Do not use any sharp tools to pry the 
pipes from the tank fittings, or the pipes may be damaged, leading to 
leakage on completion. 
6 The filler pipe is secured by two bolts (one top and bottom) - 

remove the bolts to release the pipe. It is now possible to remove the 
pipe from under the fenderwell (see illustrations). 

7 Check the condition of the filler pipe and hose and replace if nec- 
essary. 

INSTALLATION 

8 Installation is a reversal of removal. Tighten the rear crossmem- 
ber bolts to the specified torque (refer to Chapter 10 Specifications). 

e>Note: The filler pipe assembly must be replaced as a unit - 
the rubber hose portion can not be replaced separately. 12.5b ... and filler pipe from the rear of the tank 

-12.6a Remove the pipe retaining 12.6b ... and atthe bottom... 12.6c¢ ... then maneuver the filler 
bolts at the top. . . pipe out from under the fenderwell 



4A-14 FUEL AND EXHAUST SYSTEMS 
da 

13 Fuel cut-off switch - removal and installation 

e>Note: To reset the switch after it has been triggered, first 
check that there are no signs that fuel is escaping. Turn off the 
ignition. If the switch has been triggered, the switch tab will be 
in the raised position. Press the switch down to reset it. Turn 
the ignition switch to position II (so that the instrument panel 
warning lights come on), then return it to position |. The engine 
can then be started as normal. 

REMOVAL 

> Refer to illustrations 13.3 and 13.4 

1 The fuel cut-off (or inertia) switch is located behind the driver's 
footwell side trim panel. First disconnect the negative battery cable (see 

Chapter 5). 
2 Pull up the weatherstrip from the driver's door opening, and 

release it from the side trim. 
3 Pry out the two screwhead covers, then unscrew and remove the 

two screws securing the trim panel. Remove the trim panel for access to 

the cut-off switch (see illustration). 
4 Unscrew and remove the two switch securing screws (see illus- 

tration), then disconnect the wiring plug and remove the switch. 

INSTALLATION 

5 Installation is a reversal of removal, but make sure that the switch 

is reset. Start the engine to prove this. 

13.3 Remove the footwell side trim panel 13.4 Fuel cut-off switch location 

14 Fuel injection system - check 

» Refer to illustration 14.2 

->Note: Refer to the warning note in Section 1 before proceed- 
ing. 

1 Ifa fault appears in the fuel injection system, first ensure that all 
the system wiring connectors are securely connected and free of corro- 
sion - also refer to Steps 6 through 9 below. Then ensure that the fault 
is not due to poor maintenance; i.e., check that the air cleaner filter ele- 
ment is clean, the spark plugs are in good condition and correctly 
gapped, the valve clearances are correct, the cylinder compression 
pressures are correct, the ignition system wiring is in good condition 
and securely connected, and the engine breather hoses are clear and 
undamaged, referring to Chapter 1, Chapter 2A or 2B and Chapter 5B. 

2 A diagnostic connector is incorporated in the engine manage- 
ment system wiring harness, into which dedicated electronic test 
equipment can be plugged (the connector is located behind a small 
panel in the driver's side lower dash - unclip and remove the panel for 
access) (see illustration). The test equipment is capable of ‘interrogat- 
ing’ the engine management system PCM electronically and accessing 
its internal fault log (reading trouble codes). 

14.2 Diagnostic connector location in driver’s 
lower dash panel 
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3 Trouble codes can only be extracted from the PCM using a dedi- 
cated trouble code reader. See Chapter 4B for trouble code information. 

4 Experienced home mechanics equipped with an accurate 
tachometer and a carefully-calibrated exhaust gas analyzer may be able 
to check the exhaust gas CO content and the engine idle speed; if these 
are found to be out of specification, then the vehicle must be taken to a 

suitably-equipped dealer service department or other repair shop for 

assessment. Neither the air/fuel mixture (exhaust gas CO content) nor 
the engine idle speed are manually adjustable; incorrect test results 

indicate the need for maintenance (possibly, injector cleaning) or a fault 
within the fuel injection system. 

LIMITED OPERATION STRATEGY - PRECAUTION 

5 Certain faults, such as failure of one of the engine management 
system sensors, will cause the system will revert to a backup (or ‘limp- 

home’) mode, referred to by Ford as ‘Limited Operation Strategy’ (LOS). 
This is intended to be a ‘get-you-home’ facility only - the engine man- 
agement warning light will come on when this mode is in operation. 

6 In this mode, the signal from the defective sensor is substituted 

with a fixed value (it would normally vary), which may lead to loss of 
power, poor idling, and generally-poor running, especially when the 
engine is cold. 

7 However, the engine may in fact run quite well in this situation, 
and the only clue (other than the warning light) would be that the 
exhaust CO emissions (for example) will be higher than they should be. 

8 Bear in mind that, even if the defective sensor is correctly identi- 
fied and renewed, the engine will not return to normal running until the 
trouble code is erased, taking the system out of LOS. This also applies 
even if the cause of the fault was a loose connection or damaged piece 
of wire - until the trouble code is erased, the system will continue in 

LOS. 

15 Fuel injection system components - removal and installation 

Refer to the Warning in Section 1 before proceeding. 

THROTTLE BODY HOUSING 

> Refer to illustrations 15.5a, 15.5b and 15.6 

1 The housing is located on the left-hand side of the intake mani- 
fold. First disconnect the negative battery cable (see Chapter 5). 

2 Remove the air intake duct as described in Section 5. 
3 Disconnect the accelerator cable (and cruise control cable, if 

equipped) from the throttle body housing, using the information in 
Section 6. 

e>Note: Some models will have a plastic “snow” shield that 
must be removed for access to the linkage. 

4 Disconnect the throttle position sensor multi-plug. 
5 Unscrew and remove the four mounting bolts and withdraw the 

throttle housing from the intake manifold (see illustrations). Discard 
the rubber gasket and obtain a new one. 

e>Note: Take care when cleaning the inside of the housing, as it 
is treated with a special coating during manufacture, which 

~~ 45.5b Remove the throttle body housing 

15.5a Throttle body housing bolts (arrows) 

could be removed by over-enthusiastic cleaning, or by use of 
powerful solvents. 

6 Installation is a reversal of removal, but clean the mating faces 
and install a new gasket, and tighten the mounting bolts securely (see 
illustration). 

15.6 Install a new throttle body housing gasket 
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15.11a Use a screwdriver to pry out 

the wire clips... 

FUEL RAIL AND INJECTORS 

» Refer to illustrations 15.11a, 15.11b, 15.11c, 15.12, 15.14, 

15.15 and 15.16 

7 Relieve the residual pressure in the fuel system (see Section 2), 
and equalize tank pressure by removing the fuel filler cap. 

a WARNING: 

This procedure will merely relieve the increased pressure nec- 
essary for the engine to run - remember that fuel will still be 
present in the system components, and take precautions accord- 
ingly before disconnecting any of them. 

8 Disconnect the negative battery cable (see Chapter 5). 
9 Loosen the retaining clips at either end, and remove the air intake 

duct. - 
10 Disconnect the accelerator cable (and cruise control cable, if 

equipped) from the throttle body housing, using the information in Sec- 

tion 6. 
11 Using a small screwdriver, pry up and remove the four wire clips 

(one on each injector) securing the injector wiring busbar - use a mag- 
netic holding tool to prevent the wire clips falling down the back of the 
engine as they are removed. Lift off the wiring busbar, and move it to 
the rear (see illustrations). 

12 On models with a 2.0L Zetec-E engine, disconnect the vacuum 

15.11b ... recover the clips using a 

magnetic tool... 

15.11c ... then lift off the injector 

wiring busbar 

hose from the fuel pressure regulator and fuel pulse damper (see illus- 

tration). Both are on the fuel rail. On models with a 2.0L SPI engine, 

unplug the electrical connector from the fuel pressure sensor on the 

fuel rail. 
13 Disconnect the fuel supply and return lines, noting their posi- 

tions. The supply line is color-coded white, and the return line is color- 
coded red. On 2.3L and 2005 2.0L engines, disconnect the electrical 
connectors from the individual ignition coils over the spark plugs. 

14 Unscrew and remove the two bolts securing the fuel rail. Pulling 
the fuel rail equally at both ends, remove it squarely from the intake 
manifold (see illustration). 

15 If required, remove the clips and carefully pull the injectors from 

the fuel rail (see illustration). 
16 Using a screwdriver if necessary, pry the O-rings from the 

grooves at each end of the injectors. Discard the O-rings and obtain 
new ones (see illustration). ‘ 

17 Installation is the reverse of the removal procedure, noting the 
following points: 

a) Lubricate the new O-rings with clean engine oil to aid installation. 
b) Ensure that the hoses and wiring are routed correctly, and secured 

on reconnection by any clips or ties provided. 
c) Install the accelerator cable as described in Section 6. 
d) On completion, switch the ignition on to activate the fuel pump 

and pressurize the system, without cranking the engine. Check for 
signs of fuel leaks around all disturbed unions and joints before 

attempting to start the engine. 

15.12 Disconnect the fuel pressure regulator vacuum hose 
_ (2.0L Zetec-E engines only) 

15.14 Remove the fuel rail 
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15.15 Pry out the securing clips and 
remove the injectors 

FUEL PRESSURE REGULATOR 

» Refer to illustrations 15.22 and 15.23 

e>Note: Except for Zetec-E engines, all models are “returnless” 
fuel system; an electronic pressure sensor mounted on the fuel 
rail transmits a signal to the PCM, which controls the speed of 
the fuel pump in order to supply the fuel rail with the required 
amount of pressure. 

18 Relieve the residual pressure in the fuel system (see Section 2), 
and equalize tank pressure by removing the fuel filler cap. 

This procedure will merely relieve the increased pressure nec- 
essary for the engine to run - remember that fuel will still be 
present in the system components, and take precautions accord- 
ingly before disconnecting any of them. 

19 Disconnect the negative battery cable (see Chapter 5). 
20 Disconnect the fuel supply and return lines, noting their posi- 

tions. The supply line is color-coded white, and the return line is color- 
coded red. 

21 Disconnect the vacuum hose from the fuel pressure regulator. 
22 Undo the two bolts and remove the fuel pressure regulator from 

the fuel rail (see illustration). 
23 Using a screwdriver if necessary, pry the O-ring from the groove 

in the fuel pressure regulator (see illustration). Discard the O-ring, and 
obtain a new one. 

15.23 Always install a new 
O-ring (arrow) 

15.16 Remove the injector O-rings 

15.25 Idle air control valve - seen 

with intake manifold removed 

15.22 Fuel pressure regulator 
mounting bolts (arrows) 

24 Installation is a reversal of removal, but lubricate the new O-ring 
with clean engine oil to aid installation. Tighten the mounting bolts to 
the specified torque. 

IDLE SPEED CONTROL VALVE 

> Refer to illustrations 15.25 and 15.27 

29 The valve is located on the intake manifold, next to the throttle 
housing. The valve is on the inside of the intake manifold, making 
access especially difficult (see illustration). 

26 Loosen the retaining clips at either end, and remove the air 
cleaner intake duct. 

27 Disconnect the wiring plug from the valve (see illustration). 
28 Unscrew the mounting bolts and remove the valve from the intake 

manifold. Remove the alternator as described in Chapter 5A, or ulti- 
mately, if suitable tools are not available, it may be simpler to remove 
the intake manifold (Section 16) for access. 

29 Recover the rubber seal from the valve, and discard it. Obtain a 
new seal for replacement. 

30 Installation is a reversal of removal, but note the following points. 

a) Clean the mating surfaces, and install a new seal. 
b) Tighten the valve bolts to the specified torque. 
c) Once the wiring and battery are reconnected, start the engine and 

allow it to idle. When it has reached normal operating tempera- 
ture, check that the idle speed is stable, and that no induction 
(air) leaks are evident. Switch on all electrical loads (headlights, 
heated rear window, etc), and check that the idle speed is stil! sat- 
isfactory. 

15.27 Idle air control valve 

wiring plug 
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15.32 Disconnect the airflow sensor 

wiring plug 

MASS AIRFLOW SENSOR 

> Refer to illustration 15.32 

31 Loosen the clip and disconnect the air intake duct from the mass 
airflow sensor on the air cleaner cover. If necessary, remove the air 
cleaner cover for improved access. On 2.3L and 2005 2.0L engines, 
remove the left fenderwell liner for better access to the MAF sensor 

32 Disconnect the wiring from the sensor (see illustration). 
33 Unscrew the crosshead mounting screws and remove the sensor 

from the air cleaner cover. 
34 Installation is a reversal of removal. 

kk CAUTION: 

If the MAF housing is removed for any reason, make sure the 
screen does not fall out, and is in place at the front of the MAF 
housing when reinstalled. 

INTAKE AIR TEMPERATURE SENSOR 

35 The sensor is an integral part of the mass airflow sensor, and 
cannot be replaced separately. 

POWERTRAIN CONTROL MODULE (PCM) 

> Refer to illustrations 15.39, 15.40a, 15.40b, 15.43 and 15.44 

e>Note: The module is fragile. Take care not to drop it, or sub- 
ject it to any other kind of impact. Do not subject it to extremes 
of temperature, or allow it to get wet. The module wiring plug 
must never be disconnected while the ignition is switched on. 

15.39 Remove the central locking 
module for access to the PCM 

15.40a Unclip the PCM retaining 
bracket (arrow). . . 

36 The powertrain control module is located behind the dash, on 
the right-hand side. First disconnect the negative battery cable (see 
Chapter 5). 

37 Remove the glovebox as described in Chapter 11. 
38 Remove the four screws securing the passenger's side lower trim 

panel. Remove the panel from the dash. 
39 Remove the two screws securing the central locking module, and 

lower the module out of position; there is no need to disconnect the 
wiring (see illustration). 

40 Release the spring clips securing the module bracket in position, 
and remove the module downward into the footwell (see illustrations). 

41 The PCM wiring connector is protected by a tamperproof shield, 
secured by a shear-bolt and welded nut, which must be drilled to 
remove the bolt. Great care must be taken not to damage the wiring 
harness during drilling. 

42 First drill a 1/8-inch pilot hole in the nut, then enlarge the hole 
using a 5/16-inch drill until the shear-bolt can be removed. 

43 With the shear-bolt removed, slide off the tamperproof shield 
(see illustration). 

44 Remove the wiring connector securing screw, then disconnect the 
plug from the PCM, and remove the module from the car (see illustration). 

45 Installation is a reversal of removal. Use a new shear-bolt, and 
tighten it until the head shears off. 

CRANKSHAFT POSITION SENSOR 

» Refer to illustrations 15.46, 15.48a and 15.48b 

e>Note: On 2005 engines, the CKP cannot be reused if it is 
removed from the engine. Make sure that yours tests as bad 
before replacing it. The new sensor will come with an installa- 
tion tool. 

15.40b ...and remove the 

PCM downwards shield 
15.43 Slide off the tamperproof 15.44 PCM wiring connector 

securing screw (arrow) 
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15.46 Crankshaft position sensor 
(arrow) - SPI engine 

46 The sensor is located on the front left-hand side of the engine 
on 2.0L Zetec-E engines, and at the timing belt end of the engine 
on all other engines (see illustration). For improved access, apply the 
parking brake then jack up the front of the vehicle and support it on 
axle stands (see Jacking and Towing). 

47 \f equipped, unclip the cover from the crankshaft position sensor 
on the front of the engine, then disconnect the wiring plug. 

48 Unscrew the mounting bolt and withdraw the sensor (see illus- 
trations). If a spacer is present between the sensor and engine, it is vital 
that this is replaced when replacing the sensor, or the sensor head will 
hit the rotor teeth. 

49 Installation is a reversal of removal. Tighten the sensor retaining 
bolt to the specified torque. 

4k CAUTION: 

On 2.3L and 2005 2.0L engines, the CKP sensor must be 
aligned precisely. Refer to Chapter 2C for the procedure to set 
the engine at TDC. With the timing pin installed, align the CKP 
sensor with the alignment tool provided with the new sensor. 

CAMSHAFT POSITION SENSOR 

> Refer to illustrations 15.52a and 15.52b 

50 The camshaft position sensor is located at the rear of the cylinder 

15.52a Disconnect the wiring plug ... 

15.48a Unscrew the mounting bolt... 

15.52b ... then remove the sensor 

from the cylinder head 

15.48b ... and withdraw the sensor 

head - on the left-hand side (as seen from the driver's seat). 
51 Loosen the retaining clips at either end, and remove the air intake 

duct. Disconnect the breather hose from the valve cover. 
52 Disconnect the wiring connector from the sensor, then unscrew 

the sensor retaining bolt and withdraw the sensor from the cylinder 
head (see illustrations). 

53 Installation is a reversal of removal. Tighten the sensor retaining 
bolt to the specified torque. 

CYLINDER HEAD TEMPERATURE SENSOR 
(ZETEC-E ENGINES ONLY) 

» Refer to illustrations 15.56 and 15.57 

54 The sensor is located on the right-hand end of the head, except 
on 2.3L and 2005 2.0L engines that mount the sensor in the spark plug 
area on top of the cylinder head. There is no need to drain the coolant, 
as the sensor measures the temperature of the metal directly. 2.0L SPI 
engines have a conventional CTS Coolant Temperature Sensor (see 
Chapter 3). 

55 On Zetec-E and Duratec (SVT) engines, remove the alternator as 
described in Chapter 5A. 

56 Disconnect the wiring from the temperature sensor (see illustra- 
tion). 

15.56 The cylinder head temperature 

sensor wiring plug is clipped to the 
timing belt upper cover (Zetec-E and 
Duratec SVT shown) 
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15.57 Removing the cylinder head 
temperature sensor 

5/7 Unscrew and remove the sensor (see illustration). 
58 Installation is a reversal of removal. Clean the sensor mounting 

hole, then install the sensor and tighten it to the specified torque. 

THROTTLE POSITION SENSOR 

> Refer to illustration 15.59 

59 The sensor is located on the side of the throttle body housing. 
First disconnect the sensor wiring plug (see illustration). 

60 Remove the retaining screws, and withdraw the unit from the 
throttle housing. Do not force the sensor's center to rotate past its nor- 
mal operating sweep; the unit will be seriously damaged. 

61 Installation is a reversal of removal, but ensure that the sensor is 
correctly orientated, by locating its center on the D-shaped throttle shaft 
(throttle closed), and aligning the sensor body so that the screws pass 
easily into the throttle housing. 

VEHICLE SPEED SENSOR 

62 Refer to Chapter 7A. 

15.67 Power steering pressure switch (arrow) 

15.59 Disconnect the plug from the 
throttle position sensor 

15.65 Remove the clutch pedal 
switch 

QUTPUT SHAFT SPEED SENSOR 

63 Refer to Chapter 7B, Section 5. 

CLUTCH PEDAL POSITION SWITCH 

> Refer to illustration 15.65 

64 Remove five screws and take out the trim panel above the driver's 
footwell to gain access to the clutch pedal; unclip the diagnostic con- 
nector plug from the panel as it is removed. 

65 Reach up and disconnect the wiring from the clutch switch at the 
top of the pedal, then twist the switch counterclockwise and remove it 
from the pedal bracket (see illustration). 

66 Installation is a reversal of removal. 

POWER STEERING PRESSURE SWITCH 

» Refer to illustration 15.67 

67 The switch is screwed into the power steering system's high- 
pressure pipe at the front right-hand side of the engine compartment 
(see illustration). On some models, access is improved by removing the 
radiator grille as described in Chapter 11. 

68 Releasing its clip, unplug the switch’s electrical connector, then 
unscrew the switch from the power steering high pressure pipe. Place a 
wad of rag underneath, to catch any spilled fluid. If a sealing washer is 
installed, replace it if it is worn or damaged. 

69 Installation is the reverse of the removal procedure, noting the 
following points: 

a) Tighten the switch to the specified torque. 
b) Top-up the fluid reservoir (see ‘Weekly checks’) to replace any 

fluid lost from the system. 
¢) Ifa significant amount of fluid was lost, bleed the power 

steering system as described in Chapter 10. 

OXYGEN SENSOR 
Py eT EE SSS eA AS lo ee 

70 Refer to Chapter 4B. 
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16 Manifolds - removal and installation 

->Note: Refer to the warning note in Section 1 before proceed- 
ing. 

INTAKE MANIFOLD 

Removal 

» Refer to illustrations 16.3, 16.4, 16.5a, 16.5b, 16.5c, 16.6 
and 16.7 

1 Depressurize the fuel system as described in Section 2, then dis- 
connect the negative battery cable (see Chapter 5). 

2 Remove the air cleaner and inlet duct as described in Section 5, 
and disconnect the accelerator cable using the information in Section 6. 
To provide working room on 2.3L and 2005 2.0L models, remove the 
engine cooling fan and shroud (see Chapter 3). 

e>Note: Some models have a “snow” shield over the throttle 
linkage. 

3 Disconnect the brake booster vacuum hose from the base of the 
manifold - squeeze the end fitting and pull to release it (see illustra- 
tion). Remove the engine oil dipstick and its tube. 

4 Trace the injection wiring harness back to the large multi-plug 
located behind the power steering fluid reservoir, and disconnect the 
plug (see illustration). Also disconnect the wiring plug from the 
camshaft position sensor, located at the rear of the cylinder head, at the 
transmission end. Tag and disconnect all electrical connectors from the 

throttle body. 
5 Disconnect the fuel supply and return lines from the fuel rail, 

noting their installed positions. The supply line is color-coded white, 
and the return line is color-coded red (see illustrations). The manifold 
is removed complete with the fuel rail. On models so equipped, discon- 
nect the intake manifold runner control (IMRC) cable. 

e>Note: Protect the alternator from fuel spillage with rags or a 
plastic bag. 

6 Unscrew and remove the manifold support bracket (SPI engines) 
and manifold retaining bolts, and the nut at either end, noting that some 
of them are not easily accessible - it may be necessary to jack up the 
front of the car and support it securely on jackstands and gain access 
from below. Note that the right-hand nut also secures a wiring support 
bracket - unclip the wiring before removing the bracket. Once the two 
nuts have been removed, unscrew their studs from the cylinder head - 

16.5a Pry out the colored insert with 
a screwdriver... 

16.5b ... then disconnect the return 

line from the fuel rail 

16.3 Disconnect the brake booster vacuum hose from the 

intake manifold - seen from below 

nt z 
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16.4 Disconnect the injection harness wiring plug 

16.5c Disconnect the fuel supply fine 
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16.6 Removing one of the intake 
manifold studs manifold gaskets 

the studs have Torx-end fittings to make removal easier (see illustra- 
tion). 

7 Check that there is nothing else attached to the manifold which 

would prevent its removal. Withdraw the manifold from the engine, 
keeping it as level as possible, to reduce fuel spillage from the fuel rail. 
Recover the four gaskets, and discard them - new ones must be used 
on installation (See illustration). 

-»Note: Duratec (SVT) engines have a two-piece intake mani- 
fold. Separate the clamp and remove the outer manifold to 
access the bolts securing the inner manifold to the engine. 

Installation 

8 Installation is a reversal of removal, but note the following addi- 
tional points: 

a) Clean the mating faces of the intake manifold and cylinder head, 
and use new gaskets. 

b) Tighten the nuts/bolts to the specified torque. 
C) When the engine is fully warmed-up, check for signs of fuel, 

intake and/or vacuum leaks. 
d) Road test the vehicle and check for proper operation of all dis- 

turbed components. 

EXHAUST MANIFOLD 

The engine (and exhaust) must be completely cold before start- 
ing this procedure. Ideally, the vehicle should have been left to 
cool overnight. 

16.7 Replace the intake 16.11 Disconnect the oxygen sensor 
wiring plug 

Removal 

> Refer to illustrations 16.11, 16.12a, 16.12b, 16.13a, 16.13b, 
16.13c, 16.144, 16.14b, 16.14c, 16.15, 16.16a, 16.16b, 
16.16c, 16.17a, 16.17b and 16.17c 

9 Disconnect the battery negative (ground) lead. 
10 Apply the parking brake, then jack up the front of the car and 

support it on axle stands. 
11 Disconnect the wiring plug from the oxygen sensor in the 

exhaust front pipe; the wiring plug is located above the radiator, and is 
bright green (see illustration). 

12 Unscrew the four bolts securing the exhaust manifold heat shield, 
and lift the shield off (see illustrations). It is quite likely that difficulty 
will be experienced removing the bolts, as corrosion may have effec- 
tively rounded-off the bolt heads - be sure to use a close-fitting socket 
or ring wrench from the outset. If the bolts cannot be removed, as a last 
resort, the heat shield will have to be destroyed to remove it - take care, 
however, that the wiring for the oxyden sensor (installed just below the 
heat shield) is not damaged during this operation. 

->Note: On most models, the catalytic converter is mounted 
directly to the manifold. On Duratec (SVT) models, the manifold 
is a long set of individual pipes leading down to the converter, 
which is under the engine. On 2.3L and 2005 2.0L engines, the 
relat manifold is at the rear of the engine, not the radiator 
side. 

13 Under the car, unscrew and remove the bolts securing the 
exhaust front pipe/catalytic converter support brackets - one bracket in 
front of the catalytic converter-to-center section joint, and one securing 

16.12a Remove the four 

bolts (arrows) .. . 
16.12b .. . and lift off the exhaust 
manifold heat shield 

16.13a View of the rear clamp, at 
the exhaust front joint. . . 
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16.13b ... and the two clamp bolts 16.13¢ Catalytic converter clamp-to- 
to be unscrewed (arrows) cylinder block bolts (arrows) - seen 

from below 

16.14b .. . and separate the exhaust 16.14¢ Recover the joint gasket 16.15 Remove one of the power 
front joint steering pipe brackets 

the catalytic converter clamp to the cylinder block (see illustrations). 16 Check that the jack under the front pipe is supporting its weight, 
14 Remove the nuts and separate the catalytic converter-to-center then slowly loosen and remove the three nuts securing the catalytic 

section joint; recover the gasket (see illustrations). Position a jack converter to the manifold (new nuts must be used when installed). Use 
underneath the front pipe, to support it when the manifold-to-catalytic the jack to lower the front section of exhaust until the three studs are 
converter joint is separated. Clear of the manifold, then recover the ring gasket and discard it. Lower 

15 Returning to the engine compartment, remove the two power the catalytic converter completely, and remove it from under the car 
steering pipe mounting brackets at either side of the manifold (see (see illustrations). Treat the converter assembly with care - if handled 
illustration). roughly, the ceramic element inside may be fractured. 

- 16.16a Loosen the three manifold-to-catalytic 16.16b ... then carefully lower the converter assembly 
converter nuts (arrows) . . . 
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16.16¢ Exhaust manifold (1) and catalytic converter (2) 

17 Unscrew and remove the six bolts and three nuts securing the 
manifold to the cylinder head. Withdraw the manifold from the studs; 
recover the metal gasket and the two plastic sleeves from the outer 
studs (see illustrations). 

18 Before lifting the converter into position, loosen the two bolts at 
the base of the front support bracket so that the rear half of the bracket 
is free to slide - once the converter is fully installed, these bolts can be 
tightened. 

Installation 

» Refer to illustration 16.19 

19 Installation is a reversal of removal, but fit new gaskets and 
tighten all nuts and bolts to the specified torque (see illustration). 

16.17c ... and the metal gasket 16.19 Install a new ring gasket to the manifold joint 
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GENERAL INFORMATION 

1 The catalytic converter is mounted vertically, below the manifold. 
A short intermediate pipe, containing a flexible section, connects the 

converter to the factory-installed one-piece rear section, which contains 
the center and rear silencers. To replace either muffler, the original rear 
section must be cut through mid-way between the center and rear 
silencers. 

2 Before making any cut, examine the replacement exhaust section 
for comparison, and if necessary, adjust the cutting points as required. 
Bear in mind that there must be some ‘overlap’ allowance, as the origi- 
nal and replacement sections are sleeved together. 

3 The system is suspended throughout its entire length by rubber 
mountings. A rigid two-part clamp arrangement supports the catalytic 
converter. 

4 To remove a part of the system, first jack up the front or rear of 
the car, and support it on axle stands (see Jacking and towing). Alterna- 
tively, position the car over an inspection pit, or on car ramps. 

5 Ford recommends that all nuts (such as flange joint nuts, clamp 
joint nuts, or converter-to-manifold nuts) are replaced on reassembly - 
given that they may be in less-than-perfect condition as a result of cor- 
rosion, this seems a good idea, especially as it will make subsequent 
removal easier. 

CATALYTIC CONVERTER 

Removal 

6 Refer to Section 16, Steps 11 to 18. 
7 Before installing the converter, loosen the two bolts at the base of 

the front support bracket so that the rear half of the bracket is free to 
slide - once the converter is fully installed, these bolts can be tight- 
ened. 

Installation 

» Refer to illustration 17.8 

8 Installation is a reversal of removal. Clean up any sleeve joints 
before mating them together. Use new gaskets, nuts and bolts as neces- 
sary, and tighten all fasteners to the specified torque (see illustration). 

->Note: Exhaust sealant paste should not be used on any part of 
the exhaust system upstream of the catalytic converter (between 
the engine and the converter) - even if the sealant does not con- 
tain additives harmful to the converter, pieces of it may break 
off and foul the element, causing local overheating. 

INTERMEDIATE PIPE 

Removal 

9 To prevent possible damage to the flexible section of pipe in front 
of the second flange joint, Ford technicians cable-tie two strips of thick 
metal on either side, down the length of the flexible section. 

10 Loosen and remove the nuts at the flange joints at either end of 
the pipe (new nuts should be used for reinstallation). When both ends 

are free, separate the joints. 
11 Taking care not to bend or strain the flexible section excessively, 

lower the rear end of the pipe and withdraw it over the subframe and 

out from under the car. Recover the gasket at either end of the pipe, and 

discard them - new ones must be used when installing. 

17 Exhaust system - general information, removal and installation 

17.8 Install a new exhaust front joint gasket 

Installation 

12 Installation is a reversal of removal. Use new gaskets and nuts, 
and tighten the flange joint nuts to the specified torque. 

CENTER MUFFLER 

Removal 

13 If the original rear section is still intact, it must be cut at a point 
between the center and rear mufflers. The cutting point is 80 inches 
back from the face of the flange joint in front of the center muffler; take 
care to cut the pipe at right-angles to the pipe (and to only cut the 
pipe); clean up any rough edges. 

14 If a new rear muffler has been installed, there will be a clamped 
sleeve joint at the rear of the center muffler. Loosen the clamp nuts, but 
do not try to separate the sleeve joint at this stage. 

15 Loosen and remove the nuts, and separate the exnaust at the flange 
joint in front of the center muffler (use new nuts on installation). Recover 
the gasket, and discard it - a new one must be used on installation. 

16 Unhook the center muffler from its rubber mountings. If a sleeve 
joint is used at the rear, twist and pull the pipes to separate the joint. 
Remove the center muffler from under the car. 

Installation - all models 

17 Installation is a reversal of removal. Clean up any sleeve joints 
before mating them together. Use new gaskets and nuts, and tighten all 
fasteners to the specified torque. 

REAR MUFFLER 

Removal 

18 If the original exhaust rear section is still installed, it will be nec- 
essary to cut the pipe between the center and rear mufflers to install the 
service replacement section. The cutting point is 80 inches behind the 
face of the flange in front of the center muffler. ; 

19 Bear in mind the advice in Step 3 before making any cut; take 
care to cut the pipe at right-angles to the pipe (and to only cut the 
pipe); clean up any rough edges. 

20 Unhook the rear muffler from its mounting rubber(s). 
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21 If the rear muffler has been replaced previously, loosen the clamp HEAT SHIELD(S) 
nuts until the joint is free, then twist and pull the pipes relative to each 

ae tree a separate the sleeve joint. 24 The heat shields are secured to the underside of the body by spe- 
emove the rear muffler from under the car. cial nuts, or by bolts. A shield is installed below the catalytic converter, 

Installation to reduce the risk of fire when parking over dry grass or leaves, for 
hg 7 example - otherwise, the shields are installed above the exhaust, to 

23 Installation is a reversal of removal. Clean up any sleeve joints reduce radiated heat affecting the cabin or fuel tank. 

rede ee San at a new nuts (or a new clamp), and 25 Each shield can be removed separately, but note that some overlap 
g Hea Sue tas each other, making it necessary to loosen another section first. If a shield 

is being removed to gain access to a component located behind it, it 
may prove sufficient in some cases to remove the retaining nuts and/or 

bolts, and simply lower the shield, without disturbing the exhaust sys- 
tem. Otherwise, remove the exhaust section as described earlier. 
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Specifications ; 

General 

System type 

Fuel octane requirement 

Idle speed 

CO content at idle 

Sequential Electronic Fuel injection (SEF1) 

87 unleaded 

700 + 30 rpm (regulated by engine management system - no 

adjustment possible) 

Less than 0.3% 

Fuel system data 

Note: The resistance values quoted below are typical, but may be used for guidance. Generally, a faulty component will be indi- 
cated by a zero or infinity reading, rather than a slight deviation from the values given. Always have your findings verified before buy- 
ing a new component (if possible, perform the same test on a new component, and compare the results). 

Fuel pressure, key on, engine off 

Fuel injectors, resistance 

Idle speed control valve, resistance 

Idle increase solenoid valve, resistance 

Crankshaft speed/position sensor, resistance 

Camshaft position sensor, resistance 

Intake air temperature sensor, resistance: 

At -40°F 

At 68°F 

At 212°F 

At 248°F 

Throttle potentiometer, resistance - see text 

Torque specifications 

35 to 65 psi 

13.7 to 15.2 ohms 

6 to 14 ohms 

50 to 120 ohms 

200 to 450 ohms 

200 to 900 ohms 

860 to 900 k ohms 

35 to 40 k ohms 

1.9 to 2.5 k ohms 

1.0 to 1.3 k ohms 

400 to 6000 ohms 

Ft-Ibs (unless otherwise indicated) 

Camshaft position sensor 

Catalytic converter 

Front support bracket bolts 

Lower support bracket bolts 

To-manifold nuts (replace) 

Converter bolts to cylinder head 

(2.3L and 2005 2.0L) 

Crankshaft position sensor 

Cylinder head temperature sensor (replace) 

EGR valve 

Exhaust flange nuts/bolts, clamp nuts 

Exhaust heat shield fasteners 

Exhaust manifold 

Fuel pressure regulator mounting bolts 

Fuel rail bolts 

Fuel supply pipe retaining plate bolts 

All except 2.3L and 2005 2.0L 

2.3L and 2005 2.0L 

Idle speed control valve 

Intake manifold 

Knock sensor 

Power steering pressure switch 

15 

16 

oO 

35 

4] 

84 in-lbs 

84 in-lbs 

84 in-lbs 

30 

84 in-lbs 

132 in-lbs 

48 in-lbs 

84 in-lbs 

84 in-lbs 

18 

84 in-lbs 

156 in-Ibs 

15 

15 
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Notes 
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Evaporative loss emission control system - component replacement 

Crankcase emission system - component replacement 

Exhaust Gas Recirculation (EGR) system - component replacement 

Oxygen sensors - removal and installation 
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On-Board Diagnostic system (OBD-II) and diagnostic trouble codes | EMISSIONS 
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EMISSION CONTROL SYSTEMS 

All models covered by this manual are designed to use unleaded 
gasoline, and are controlled by the Ford EEC-V engine management 
system to give the best compromise between driveability, fuel con- 
sumption and exhaust emission production. In addition, a number of 

systems are installed that help to minimize other harmful emissions. A 
crankcase emission control system is installed, which reduces the 
release of pollutants from the engine's lubrication system, and a cat- 
alytic converter is installed which reduces exhaust gas pollutants. An 
evaporative loss emission control system is installed which reduces 
the release of gaseous hydrocarbons from the fuel tank. An Exhaust 
Gas Recirculation (EGR) system returns a portion of the exhaust gasses 
back to the combustion chamber, which reduces the combustion cham- 
ber temperature, and thus lowers the oxides of nitrogen (NOx) in the 
exhaust. 

Crankcase emission control 

To reduce the emission of unburned hydrocarbons from the 
crankcase into the atmosphere, the engine is sealed and the blow-by 
gases and oil vapor are drawn from inside the crankcase, through a 
wire-mesh oil separator, into the intake tract to be burned by the engine 
during normal combustion. 

Under all conditions, the gases are forced out of the crankcase by 
the (relatively) higher crankcase pressure. 

Exhaust emission control 

To minimize the amount of pollutants that escape into the atmos- 
phere, all gasoline models are equipped with a three-way catalytic con- 
verter in the exhaust system. The fuel injection system is of the 
closed-loop type, in which an oxygen sensor in the exhaust system 
provides the engine management system PCM with constant feedback, 
enabling the PCM to adjust the air/fuel mixture to optimize combus- 
tion. Removal of the catalytic converter is covered in Chapter 4A. 

The oxygen sensor has a built-in heating element, controlled by the 
PCM through the oxygen sensor relay, to quickly bring the sensor's tip 
to its optimum operating temperature. The sensor's tip is sensitive to 
oxygen, and sends a voltage signal to the PCM that varies according 

on the amount of oxygen in the exhaust gas. If the intake air/fuel mix- 
ture is too rich, the exhaust gases are low in oxygen so the sensor 
sends a low-voltage signal, the voltage rising as the mixture weakens 
and the amount of oxygen rises in the exhaust gases. Peak conversion 
efficiency of all major pollutants occurs if the intake air/fuel mixture is 
maintained at the chemically-correct ratio for the complete combustion 
of gasoline of 14.7 parts (by weight) of air to 1 part of fuel (the stoi- 
chiometric ratio). The sensor output voltage alters in a large step at this 
point, the PCM using the signal change as a reference point and cor- 
recting the intake air/fuel mixture accordingly by altering the fuel injec- 

tor pulse width. 
Models covered by this manual are equipped with two sensors, one 

before and one after the converter. This allows a more accurate moni- 
toring of the exhaust gas, and a faster reaction time from the PCM; the 
efficiency of the converter can also be monitored. 

An Exhaust Gas Recirculation (EGR) system is also used. This 
reduces the level of nitrogen oxides produced during combustion by 
introducing a proportion of the exhaust gas back into the intake mani- 
fold, under certain engine operating conditions, via a plunger valve. 
The system is controlled electronically by the engine management 
PCM. 

Evaporative emission control 

To minimize the escape of unburned hydrocarbons into the atmos- 
phere, an evaporative loss emission control system is employed. The 
fuel tank filler cap is sealed and a charcoal canister is mounted behind 
the fuel tank to collect the gasoline vapors released from the fuel con- 
tained in the fuel tank. It stores them until they can be drawn from the 
canister (under the control of the fuel injection/ignition system PCM) 
via the purge valve(s) into the intake tract, where they are then burned 
by the engine during normal combustion. 

To ensure that the engine runs correctly when it is cold and/or 
idling and to protect the catalytic converter from the effects of an over- 
rich mixture, the purge control valve(s) are not opened by the PCM 
until the engine has warmed-up, and the engine is under load; the 
valve solenoid is then modulated on and off to allow the stored vapor 
to pass into the intake tract. 

2 Evaporative loss emission control system - component replacement 

2.2 Charcoal canister (arrow) at the rear of the fuel tank 

> Refer to illustrations 2.2 and 2.3 

1 The evaporative loss emission control system consists of the 
purge valve, the activated charcoal filter canister and a series of con- 
necting vacuum hoses. Little is possible by way of routine mainte- 
nance, except to check that the vacuum hoses are clear and 
undamaged. Careless servicing work may lead to the hoses becoming 
crushed - always take care to route these and other hoses correctly. 

2 The canister is located behind the fuel tank, under the car (see 
illustration). Removal of the components is described as part of the 
fuel tank removal procedure, in Chapter 4A. 
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3 The purge valve is located at the right-hand rear of the engine 
compartment (right as seen from the driver's seat) (see illustration). 
Disconnect the hoses (noting their positions) and wiring plug from the 
valve, then release it from its mounting bracket. Installation is a rever- 
sal of removal. 

1 The crankcase emission control (or positive crankcase ventila- 
tion - PCV) system consists of hoses connecting the crankcase to the 
air cleaner or intake manifold. Oil separator units are used on some 
engines, usually at the left-hand end or on the front of the engine. 

2 The system requires no attention other than to check at regular 
intervals that the hoses, valve and oil separator are free of blockages 
and in good condition. 

PCV VALVE 

> Refer to illustration 3.5 

e>Note: Also refer to Chapter 1, Section 15 for more information 
about PCV valve replacement. 

3 To remove the PCV valve installed at the left-hand side of the 
engine (left as seen from the driver's seat), proceed as follows. 

4 Access to the PCV valve is not easy. The valve is located behind 
the catalytic converter, and below the thermostat housing, in a raised 

section of the engine block at the far left-hand end of the engine, adja- 
cent to the transmission. Trace the ventilation hose to the valve, and 

disconnect it. 
5 The valve can be removed from its location by pulling it out (see 

illustration). 
6 Ifthe hose connecting the PCV valve to the intake manifold is 

damaged, the thermostat housing must be removed for access, as 

described in Chapter 3. 

3.5 Pull the PCV valve from its location to remove it 

3. Crankcase emission system - component replacement 

2.3 Canister purge valve in the engine compartment 

7 Wash the valve in suitable solvent (such as engine degreaser), 
and ensure that all passages are clear. Check the hoses for signs of 
damage, especially at the hose ends. Where an O-ring is used to seal 
the valve into its location, check the condition of the O-ring before 
installation. 

8 Installation is a reversal of removal. Make sure that the hoses are 
securely and correctly installed, and that the hoses are routed as 
before. 

OIL SEPARATOR 

> Refer to illustrations 3.11a, 3.11b and 3.13 

9 The oil separator is located on the front of the engine block, 
behind the exhaust manifold and catalytic converter. To gain access, 
the exhaust manifold and catalytic converter will almost certainly have 
to be removed, as described in Chapter 4A. 

10 Either disconnect the hose leading to the separator, or pull out 
the PCV valve. 

11 The separator is secured by three bolts. Unscrew the bolts and 
remove the separator, recovering the gasket (see illustrations). 

3.11a Unscrew the three retaining bolts (arrows) . . . 
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3.11b ... and remove the oil separator 

12 If not already done, remove the PCV valve from the separator. 
Wash out the oil separator using a suitable solvent (such as engine 
degreaser), and ensure that its passages are clear. 

3.13 When installing the oil separator, use a new gasket 

13 Installation is a reversal of removal, reconnecting any electrical 
connectors disconnected. Use a new gasket, and tighten the retaining 
bolts securely (see illustration). 

4 Exhaust Gas Recirculation (EGR) system - component replacement 

1 The EGR system consists of the EGR valve, the modulator (sole- 
noid) valve and a series of connecting vacuum hoses. All models have 
a differential pressure feedback sensor. 

2 The EGR valve is mounted on a flange joint at the exhaust mani- 
fold, and is connected to a second flange joint at the throttle housing 
by a metal pipe. 

EGR SOLENOID 

» Refer to illustration 4.3 

3 The EGR solenoid is mounted centrally at the rear of the engine 
compartment, on the firewall (see illustration). 

4 Disconnect the vacuum hoses from the valve, noting their loca- 
tions - the top hose leads to a connection at the air cleaner, while the 

4.3 EGR solenoid valve location on engine 
compartment firewall 

two smaller hoses connect to the EGR valve itself and into the brake 
booster vacuum hose. Disconnect the wiring plug from the unit, then 

unscrew the two mounting bolts and remove it from the firewall. 
5 Installation is a reversal of removal. 

EGR VALVE 

6 Remove the air cleaner outlet tube for room to access the EGR 
valve. On 2.3L and 2005 2.0L engines, drain the cooling system (see 
Chapter 1) and disconnect the coolant hose from the EGR valve. 

7 Disconnect the vacuum hose from the top of the valve, then 
loosen the clamp nut on the metal pipe at the base of the valve, and 
release the pipe connection (it may not be possible to fully separate the 
joint until the valve is removed). 

8 Unscrew and remove the two valve mounting bolts, and withdraw 
the valve from its location. Recover the gasket, and discard it - a new 
one must be used when installing. 

9 Installation is a reversal of removal, noting the following points: 

a) Place the valve into position, using a new gasket, and tighten the 
mounting bolts hand-tight. 

b) Tighten the pipe union nut to the specified torque, then tighten 
the mounting bolts to the specified torque. 

EGR DIFFERENTIAL PRESSURE SENSOR 
SS 

10 The differential pressure sensor (where installed) is located on 
the engine compartment firewall, next to the EGR solenoid. 

11 Note the positions of the vacuum hoses for installation (they are of 
different diameter), then disconnect them from the ports on the sensor. 

12 Disconnect the sensor wiring plug, then unscrew the sensor 
mounting bolts and remove the sensor from its location. 

13 Installation is a reversal of removal, making sure that the hoses 
are correctly installed. 
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EGR PIPEWORK 

Exhaust manifold-to-EGR valve pipe 

14 Loosen the pipe union nuts at either end of the pipe, and discon- 
nect the vacuum hoses from the feed pipe connections halfway along 
the main pipe. 

15 Withdraw the pipe from the rear of the engine. 

16 Installation is a reversal of removal. Tighten the union nuts to the 
specified torque. 

EGR valve supply pipe 

> Refer to iliustration 4.21 

17 Remove the EGR valve as described previously in this Section. 
18 Unscrew and remove the two bolts securing the pipe flange 

below the EGR valve location, and separate the joint. 
19 Unbolt and remove the engine lifting eye installed next to the 

ignition coil, then loosen the EGR pipe clamp bolt also located next to 
the coil. 

20 Disconnect the wiring plugs from the ignition coil, and from the 
throttle position sensor. Also release the brake booster vacuum pipe 
connection at the front of the throttle housing by depressing the locking 
collar. 

21 Unscrew and remove the two bolts securing the pipe flange at the 

4.21 EGR pipe flange bolts (1) and brake booster vacuum 

pipe connection (2) 

throttle housing, and separate the joint (see illustration). Recover the O- 
ring seal, and discard it - a new one must be used when installing. 

22 Withdraw the pipe from the engine, feeding it carefully past any 
obstructions, and noting how the various pipes and hoses are routed 
around it, for use when installing. 

23 Installation is a reversal of removal. Use a new O-ring seal at the 
front flange joint, and tighten all bolts to the specified torque. 

5 Oxygen sensors - removal and installation 

e>Note: There are two oxygen sensors, one before and one after 
the catalytic converter. The one before the converter is of the 
heated type. This enables more efficient monitoring of the 
exhaust gas, allowing a faster response time. The overall effi- 
ciency of the converter itself can also be checked. 

REMOVAL 

> Refer to illustration 5.3 

1 Remove the four bolts securing the heat shield to the exhaust 
manifold, and lift away the heat shield for access to the sensor (see 
Chapter 4A). 

Note: It may be easier to remove the sensor if the engine has 
been warmed up first, but take care working around hot exhaust 
components. 

2 Trace the wiring from the sensor body back to its wiring plug, 
and disconnect it. On models with two sensors, the second sensor is 
located in the exhaust pipe, under the oil pan. Note how the wiring is 
routed, as it must not come into contact with hot exhaust components. 

3 Unscrew the sensor from its location, and remove it (see illus- 
tration). Once removed, take great care that the sensor is not dropped 
or damaged. Keep the sensor tip clean while it is removed. 

e>Note: It is helpful to use a special socket, available at auto 
parts stores, to remove/replace an oxygen sensor. 

INSTALLATION 

4 |t may be beneficial to clean the sensor before installing it, 
especially if the sensor tip appears to be contaminated. However, great 
care must be exercised, as the tip will be damaged by any abrasives, 
and by certain solvents. Seek the advice of a Ford dealer before clean- 

ing the sensor. 
5 Installation is a reversal of removal, noting the following points: 

a) Apply a little anti-seize compound to the sensor threads, taking 
care not to allow any on the sensor tip, and tighten the sensor to 
the specified torque. 

b) Reconnect the wiring, ensuring that it is routed clear of any hot 
exhaust components. 

c) If required, proof that the sensor is working can be gained by 
having the exhaust emissions checked, and compared with the 
figure quoted in Chapter 4A. Remember that a faulty sensor will 
have generated a fault code - if this code is still logged in the 
PCM electronic memory, the engine management system may 

still be in LOS (refer to Chapter 4A, Section 14). 

5.3 Heated oxygen sensor (arrow) 
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GENERAL INFORMATION 

1 The catalytic converter reduces harmful exhaust emissions by 
chemically converting the more poisonous gases to ones which (in 
theory at least) are less harmful. The chemical reaction is known as an 
‘oxidizing’ reaction, or one where oxygen is ‘added’. 

2 Inside the converter is a honeycomb structure, made of ceramic 
material and coated with the precious metals palladium, platinum and 
rhodium (the ‘catalyst’ which promotes the chemical reaction). The 
chemical reaction generates heat, which itself promotes the reaction - 
therefore, once the car has been driven several miles, the body of the 
converter will be very hot. 

3 The ceramic structure contained within the converter is under- 
standably fragile, and will not withstand rough treatment. Since the 
converter runs at a high temperature, driving through deep water (in 
flood conditions, for example) is to be avoided, since the thermal 
stresses imposed when plunging the hot converter into cold water may 
well cause the ceramic internals to fracture, resulting in a ‘blocked’ 

converter - a common cause of failure. A converter which has been 
damaged in this way can be checked by shaking it (do not strike it) - if 
a rattling noise is heard, this indicates probable failure. 

PRECAUTIONS 

4 The catalytic converter is a reliable and simple device which 
needs no maintenance in itself, but there are some facts of which an 
owner should be aware if the converter is to function properly for its 
full service life: 

a) DO NOT use leaded gasoline (or lead-replacement gasoline) in a 
car equipped with a catalytic converter - the lead (or other addi- 
tives) will coat the precious metals, reducing their converting 
efficiency and will eventually destroy the converter. 

b) Always keep the ignition and fuel systems well-maintained in 
accordance with the routine maintenance schedule (see Chap- 
ter 1). 

c) If the engine develops a misfire, do not drive the car at all (or at 

OBD-Il SYSTEM GENERAL DESCRIPTION 

The U.S. Environmental Protection Agency (EPA) and the California 
Air Re-sources Board (CARB) are the government agencies primarily 
responsible for the second generation of onboard diagnostic systems, 
known as OBD-II. Auto manufacturers started to introduce OBD-II sys- 
tems on some 1994 models, and they became standard on 1996 and 
later vehicles. OBD-II systems differ from earlier onboard diagnostic 
systems in the following major ways: 

a) Specific programmed self-tests, called “system monitors,” that let 
the PCM test the operation of subsystems and components. 

b) A standard list of basic system operating data, called system 
‘parameters, ” transmitted by the PCM to a diagnostic scan tool. 

c) A standardized library of diagnostic trouble codes (DTC) used by 
all carmakers. 

6 Catalytic converter - general information, removal and installation 

7 On-Board Diagnostic system (OBD-II) and diagnostic trouble codes 

least as little as possible) until the fault is cured. 
d) DO NOT push- or tow-start the car - this will soak the catalytic 

converter in unburned fuel, causing it to overheat when the 

engine does start. 
e) DO NOT switch off the ignition at high engine speeds - 1.€., do 

not ‘blip’ the throttle immediately before switching off the engine. 

f) DO NOT use fuel or engine oil additives - these may contain sub- 
stances harmtul to the catalytic converter. 

g) DO NOT continue to use the car if the engine burns oil to the 
extent of leaving a visible trail of blue smoke. 

h) Remember that the catalytic converter operates at very high tem- 

peratures. DO NOT, therefore, park the car in dry undergrowth, 

over long grass or piles of dead leaves after a long run. 

i) As mentioned above, driving through deep water should be 
avoided if possible. The sudden cooling effect may fracture the 
ceramic honeycomb, damaging it beyond repair. 

j) Remember that the catalytic converter is FRAGILE - do not strike 

it with tools during servicing work, and take care handling it 

when removing it from the car for any reason. 
k) In some cases, a sulphurous smell (like that of rotten eggs) may 

be noticed from the exhaust. This is common to many catalytic 
converter-equipped cars, and has more to do with the sulfur con- 

tent of the brand of fuel being used than the converter itself. 
!) Ifa substantial loss of power is experienced, remember that this 

could be due to the converter being blocked. This can occur sim- 
ply as a result of high mileage, but may be due to the ceramic 

element having fractured and collapsed internally (see Step 3). A 
new converter is the only cure in this instance. 

m) The catalytic converter, used on a well-maintained and well-dri- 

ven car, should last for between 50,000 and 100,000 miles - if 
the converter is no longer effective, it must be replaced. 

REMOVAL AND INSTALLATION 

5 The catalytic converter is part of the exhaust system - refer to the 
relevant Section of Chapter 4A. 

d) A standardized diagnostic connector, called a data link connector 
(DLC), used by all auto manufacturers. 

Onboard diagnostic systems before OBD-II had a wide variety of 
test capabilities, operating parameter information (or lack of it), and 
trouble code displays. No two auto manufacturers provided exactly the 
same kind of information. OBD-I| is an attempt to standardize diagnos- 
tic capabilities worldwide and to ensure that all vehicles provide mini- 
mum basic information to promote more accurate repairs and more 
reliable emission control. Although all auto manufacturers must meet 
the basic requirements of OBD-II, they also are free to provide 
enhanced diagnostic capabilities of their own design for their vehicle 
electronic systems. OBD-II is not an electronic contro! system, nor is it 
separate from any vehicle's engine management system. Rather, OBD-I| 
is a set of diagnostic requirements that each auto manufacturer must 
incorporate into its particular electronic control system. 
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OBD-Il SYSTEM MONITORS 

The OBD-II system “monitors” are self-tests programmed into the 
EEC-V PCM. An OBD-II system can perform up to 11 emission system 
monitor tests. Three of these monitors run continuously whenever the 
vehicle is being operated. They are: misfire detection, fuel system mon- 
itoring, and comprehensive component monitoring. The PCM performs 
other monitors, known as noncontinuous monitors, once per trip. These 
are: catalytic converter, evaporative emissions, secondary air, oxygen 
sensor, oxygen sensor heater, and EGR system monitors. The PCM also 
may have a monitor test for the air conditioning system to detect refrig- 
erant leakage. 

Monitor tests occur during a key-on, engine-run, key-off cycle when 

certain operating conditions, or enabling criteria, are met. Test criteria 
include information such as elapsed time since startup, engine speed, 
throttle position, engine coolant temperature, and vehicle speed. Any 
driving cycle that includes an emission monitor test is called a trip. 
Clearing DIC memory following repairs also clears monitor results 
from memory. 

The PCM starts, directs, processes, and communicates the results 
of monitor tests using a software program called the “diagnostic execu- 
tive,” or simply the “executive.” The diagnostic executive performs the 
emission monitor tests on each vehicle trip. Specific driving require- 
ments must be met to start and finish each monitor. Often, the executive 
must delay completion of a monitor because not all criteria are met. The 
executive can delay a monitor for several reasons. Delays fall into three 
categories: (1) suspended, (2) pending, and (3) conflicting. 

A test can be suspended when another test with a higher priority 
takes precedence. All of the emission self-tests are prioritized, and the 
executive may suspend a low-priority monitor so that one with higher 
priority can run. The executive only runs some secondary tests after the 
system passes certain primary tests. When the secondary tests are 
delayed, awaiting primary test results, they are pending. Conflicts also 
can occur as different monitors use the same circuits or components. In 
such cases, the executive requires each test to finish before allowing 
another to begin. 

The diagnostic executive conducts three types of tests: (1) passive, 
(2) active, and (3) intrusive. A passive test monitors a system or com- 
ponent without affecting its operation. If a passive test fails, an active 
test will start. During an active test, the PCM sends a test signal on the 
suspect circuit so that it can evaluate the response. Active testing does 
not disable the component or suspend control system operation. Intru- 
sive tests do affect engine performance and emissions, and the execu- 
tive.performs these tests only after the passive and active tests both fail. 

When a monitor test ends, a pass or fail report is recorded in PCM 
memory by the diagnostic executive. Most monitor failures do not set a 
DTC and light the MIL unless failure occurs during two consecutive 
trips. When checking monitor test status with a scan tool, the scan tool 
display can read complete or not complete, supported or not supported. 

Misfire monitor 

Poor cylinder combustion that causes engine misfire also causes an 
increase of HC emissions in the exhaust. The excess HC that results 
from a misfire also can overload the catalytic converters and accelerate 
their deterioration. The OBD-II system checks for, and alerts the driver, 
of an engine misfire that could damage the converter or raise emissions 

above standards. 
Whenever a cylinder misfires, combustion pressure drops momen- 

tarily and slows down the piston. Because this retarded piston move- 
ment also slows the crankshaft, the CKP sensor can detect engine 

misfire. The CKP signal of a running engine produces a predictable 
waveform with evenly spaced peaks. When a misfire slows the crank- 
shaft, it interrupts the even spacing of the waveform cycles. By compar- 
ing the CKP and CMP sensor signals, the PCM also can determine 
which cylinder misfired. 

To prevent a false DTC from occurring from conditions that mimic a 
misfire, such as excessive driveline vibration caused by rough roads, 
the monitor maintains a misfire counter for each cylinder, which records 
the number of misfires that occurred during the past 200 and 1000 
crankshaft revolutions. Whenever the monitor reports a misfire, the 
diagnostic executive program checks all of the cylinder misfire coun- 
ters. A DIC sets only if one or more of the counters has significantly 
more misfire counts than the others. 

OBD-II has two categories of misfire: those that can damage the cat- 
alytic converter, and those that can cause exhaust emissions to exceed 
federal standards by more than 50 percent. The executive sets a DIC 
immediately and flashes the MIL if the monitor detects misfire in more 
than 15 percent of the cylinder firings during 200 crankshaft revolu- 
tions. This is a type A misfire. A less serious type B misfire, is one in 
which two percent of the cylinder firing opportunities misfire during 
1000 crankshaft revolutions. The executive sets a DTC and lights the 
MIL if a type B misfire occurs during two consecutive trips. 

Fuel system monitor 

The EEC-V system uses two fuel control parameters: short-term fuel 
trim (STFT) and long-term fuel trim (LTFT). The OBD-II diagnostic 
executive monitors how well the PCM is regulating the air/fuel mixture. 
The fuel-trim values indicate how much fuel is being added to, or 
removed from, the mixture to keep the engine running at peak effi- 
ciency. Fuel-trim factors are a PCM response based on feedback from 
the HO2S and other system inputs. Short-term fuel trim responds 
immediately to a change in operating conditions; long-term fuel trim 
reacts more slowly in response to general trends. 

The fuel system monitor will detect when fuel trim is operating at 
the limits and can no longer compensate for operating conditions that 
lead to an overly rich or lean air/fuel mixtures. The OBD-II fuel system 
monitor measures fuel trim as a percentage. A fuel system monitor fail- 
ure must occur on two consecutive trips before a DTC sets and the MIL 
lights. 

Comprehensive component monitor 

The comprehensive component monitor checks PCM input and out- 
put signals for malfunctions affecting any component or circuit not 
evaluated by another monitor. Typically, the PCM looks for open or 
short circuits and for out-of-range values. Additionally, “rationality” test 
check input signals, and “functionality” tests check output circuits to 
compare signals from one device with those of another. 

Catalytic converter monitor 

The PCM uses signals from two heated oxygen sensors (HO2S), 
one upstream and the other downstream from each catalytic converter, 
to evaluate converter operation. By comparing voltage signals of the 
downstream HO2S and the upstream HO2S, the PCM calculates how 
much oxygen each catalyst retains. With a good catalyst, a voltage sig- 
nal from the downstream HO2S will have little switching activity, while 
the voltage signal from the upstream HO2S crosses the midpoint of the 
operating range vigorously. The more that downstream HO2S activity 
matches that of the upstream HO2S, the greater the degree of converter 
deterioration. 

Oxygen sensor monitor 
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This monitor runs several tests by evaluating data from the heater 
circuit reference signals from each sensor. The upstream (pre-catalyst) 
HO2S monitor checks for high and low threshold voltage and switching 
frequency. Switching frequency, or crosscounts, is the number of times 
the signal voltage crosses the midpoint of the sensor signal range dur- 
ing a specific time. An HO2S monitor also evaluates sensor response 
by measuring the time required to perform a lean-to-rich and a rich-to- 
lean transition. The PCM compares test results to previously stored 
values. Because downstream (post-catalyst) 02S voltage fluctuations 
are slight and the signal seldom crosses the midpoint of the range, the 
monitor samples voltage level under lean and rich operation. During 
rich-running conditions, the monitor looks for a fixed, low-voltage sig- 
nal from the downstream sensor. During lean conditions, the monitor 
looks for downstream HO2S voltage to stay high and steady. The diag- 
nostic executive lights the MIL to alert the driver of a malfunction, if an 
HO2S monitor fails on two consecutive trips. 

Evaporative emission system monitor 

The OBD-II evaporative emission system monitor checks for canis- 
ter purge volume and leakage. Most systems use a solenoid-operated 
purge valve to vent vapors from the charcoal canister to the intake 
manifold during cruising. Typically, the PCM closes the system to 
atmospheric pressure and opens the purge valve to begin an evapora- 
tive monitor test. A pressure sensor on the fuel tank sends information 
to the PCM on how fast vacuum increases in the system. The PCM 
uses this pressure sensor feedback to calculate purge flow rate. To per- 
form a vapor leak test, the PCM closes the purge valve to create a 
sealed system. Any leakage in the system will cause pressure to drop, 
and this pressure change is reported to the PCM by the pressure sen- 
sor. An evaporative failure must occur on two consecutive trips before a 
DTC sets and the MIL lights. 

EGR system monitor 

The EGR monitor tests EGR flow and determines if the system is 
operating efficiently. To do this, the PCM opens and closes the EGR 
valve while monitoring the amount of change in the EGR sensor volt- 
age signal. The monitor then calculates EGR system efficiency by com- 
paring these live samples to values in the lookup tables that 
correspond to exhaust gas flow. If the EGR efficiency level does not 
meet the programmed standard in two consecutive trips, the MIL lights 
and a DIC sets. 

Freeze frame 

Freeze frame is an OBD-II PCM feature that records all related sen- 
sor and actuator activity on the PCM data stream whenever an emis- 
sion fault is detected and a DTC is set. After it is created, the freeze 
frame is stored in PCM memory where it can be retrieved for later 
analysis on a scan tool. This ability to look at the circuit conditions and 
values when a fault occurs is a valuable tool when troubleshooting an 
intermittent problem. 

Drive Cycles 

For a complete test of the system, the engine must be running at 
normal operating temperature; but some initial tests can be done on a 
cold engine. For some procedures, such as troubleshooting a no-start 
problem, you must start with a cold engine. Other examples include 
problems that only occur when the engine is cold or operating in open 
loop. Often, you can check engine operation immediately after a cold 
start and then monitor engine performance as it goes into closed loop. 

Before it will allow an emissions certification test, the PCM must 
receive a pass from all of the onboard monitors. These monitors test 

the integrity of emission system components at various speeds, loads, 

and temperatures during normal driving conditions. With an onboard 

monitor test suspended, pending, or conflicting, the vehicle must be 

driven through a specific drive cycle to perform all of the emission 

control monitor checks. The system must complete and pass all of the 

monitors. 
These warm-up conditioning procedures are an important part of 

troubleshooting. You can view data parameter values on a scan tool 
during the drive cycle, and a DTC will set if a fault occurs. Look for 
unusual circuit activity, such as high or low signals, voltage dropouts, 
and a lack of switching. When you spot a problem on one circuit, also 
look for unusual activity on related circuits. After all repairs are made, 
retest to verify that the problem is gone and then clear the DIC mem- 
ory. Code clearing is a scan tool function that resets all monitors. 

MALFUNCTION INDICATOR LAMP 

Although it may still be labeled CHECK ENGINE, the warning 
lamp on the instrument panel is called the malfunction indicator lamp 
(MIL) in an OBD-II system. The PCM lights the MIL when an emission 
control malfunction occurs or when a system or component fails one of 
the OBD-II self-test monitors as described previously. Other EEC-V 

system problems also may light the MIL, but not all diagnostic trouble 
codes (DTC) cause the MIL to light. That is, you may find a DIC stored 
in the PCM memory with no indication on the MIL. 

Unlike the CHECK ENGINE lamp on older vehicles, the MIL on 
an OBD-II system will not always turn off when an intermittent problem 
goes away. If the PCM detects an emission control problem on two 

consecutive trips and lights the MIL, it will stay lit until the problem is 
fixed, the system passes the related self-test monitor, and the MIL is 
turned off by a scan tool. Additionally, DTC’s cannot be made to flash 
on the MIL as was possible with some diagnostic systems on older 
vehicles. 

DATA LINK CONNECTOR 

> Refer to illustration 7.26 

Another standardized component required by OBD-II is the 16-pin 
data link connector (DLC) located under the driver's side of the instru- 
ment panel (see illustration). This DLC replaces the variety of diagnos- 

7.26 The Data Link Connector (DLC) is located under the 
driver’s side of the dash 
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7.28 Digital multimeters can be used to test all types of 
circuits. Because of their high impedance, they are more 
accurate than analog meters for measuring voltage in low- 

voltage circuits 

tic connectors used by auto manufacturers before OBD-II. Diagnostic 
information can be obtained through the DLC only by using a scan tool 
that is compatible with OBD-II. 

DIAGNOSTIC EQUIPMENT 

> Refer to illustrations 7.28 and 7.29 

Some diagnostic equipment for engine and emission control sys- 
tems costs several thousands of dollars and is not practical for the 
home mechanic. Several equipment companies, however, are building 
more and more electronic test equipment that is intended for the do-it- 
yourself mechanic and is available at economical prices, 

Digital multimeter 

A digital volt-ohm-ammeter, or multimeter, is necessary instead of 
an analog meter for several reasons. An analog meter cannot display 
voltage, ohms, or amperage measurements in increments of hun- 
dredths and thousandths of a unit. When working with electronic sys- 
tems, which are usually very low-voltage circuits, this kind of precise 
reading is most important. Another good reason for the digital multi- 
meter is its high input impedance. The digital multimeter has high- 
resistance internal circuitry of 10 million ohms or more. Because a 
voltmeter is connected in parallel with the circuit when testing, none of 
the voltage being measured should drop across the parallel path of the 
meter. If you are measuring a low-voltage circuit, such as the HO2S 
signal voltage, a fraction of a volt is a significant amount when diag- 

nosing a problem (see illustration). 

Scan tool 

A hand-held scan tool, or scanner, is a small test computer that 
communicates with the vehicle PCM. Scanners originally were 
intended for professional driveability technicians and cost several thou- 

sand dollars. Today, several equipment companies are building more 

economical scanners for the home mechanic. Many of these relatively 

economical scan tools are compatible with OBD-II systems (see illus- 

tration). 
~~ An OBD-II scan tool communicates with the vehicle PCM and reads 

7.29 Scanners like the Actron Scantool and the AutoXray 
XP240 are powerful diagnostic aids - programmed with 
comprehensive diagnostic information, they can tell 
you just about anything you want to know about your 
engine management system 

DTC's, as well as system operating parameters. Basic OBD-II diagnos- 
tic capabilities consist of reading standard DTC’s and the basic list of 
operating parameters. These are called “generic OBD-II tests” and usu- 
ally are available from any scan tool compatible with OBD-I!. Some 
scan tools also include advanced OBD-II tests for specific carmakers’ 
systems. If you are considering the purchase of a scanner, be sure that 
it has at least the generic OBD-II capabilities. Then consider whether it 
has advanced OBD-II capabilities for your vehicle and decide if the 
price justifies its usefulness. Many scanners can be revised, or 
updated, with interchangeable cartridges. Others can be reprogrammed 
easily and economically by the tool distributor. 

DIAGNOSTIC TROUBLE CODES (DTC) 

This OBD-II system uses the same library of standardized DTC’s 
used in other manufacturers OBD-II systems, worldwide. The OBD-II 
DTC’s are five-digit, alphanumeric codes. Each DTC begins with a let- 
ter, such as P for powertrain. The second digit is either a 0 if the code 
is a generic, or universal code, used by all auto manufacturers or a1 if 
it is unique manufacturer's code. The last three digits indicate the sub- 
system and circuit or component where the fault has been detected. 

OBD-II DTC’s can only be read from the PCM memory through the 
DLC, using a scan tool that is compatible with OBD-II. The DTC's can- 
not be flashed on the MIL or displayed in any way other than through 
an OBD-II scan tool. 

Clearing codes 

To clear a DTC from the PCM memory, connect an OBD-II scan 
tool to the DLC and follow the tool manufacturer's instructions. 
Remember that the MIL cannot be turned off for an emission-related 
DTC until the system passes the appropriate OBD-II self-test monitor. 

Do not disconnect the battery to clear the DTC’s. It won't work, 
but it will erase stored operating parameters from the PCM memory 
and cause the engine to run roughly for some time while the PCM 
relearns the information. 
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OBD-II Trouble Codes 

Code Probable cause 

AA CR eae Meaaelepite Settee ee cP PO Ot 9 n. Mass Airflow (MAF) sensor circuit low input 

PUTO S crate ee Ak Sa tie MR ye 2a Mass Airflow (MAF) sensor circuit high input 

PIG 25 oli MME is cies: RM ais atok viaderd Barometric Pressure sensor circuit performance 

PMR ae a. iA eM fi pin idea eet RAPMED: acer Nicks Barometric Pressure sensor circuit low voltage 

aOURGeE M es Ok OM a Barometric Pressure sensor circuit high voltage 

HOGS a e's Wie Oe ee Barometric Pressure sensor circuit intermittent 

Bad) ee ta Ae Or 2 ee a Intake Air Temperature (IAT) sensor circuit low input 

PE Ais aaa NT i ainpn REED ci osees Intake Air Temperature (IAT) sensor circuit high input 

POLI ee ete ear er eI, Electronic Coolant Temperature (ECT) sensor circuit low input 

PM SEMAN MSC. sv cccual ER IERG ci ouclasvsve uve Electronic Coolant Temperature (ECT) sensor circuit high input 

UH aI a Ce acl he Re In range Throttle Position Sensor (TPS) fault 

PON 2 oats ike mrtotes GAS. cae kas Throttle Position Sensor (TPS) circuit low input 

ROI Sat eee treater 7 dota welt Gl ear ti ae Throttle Position Sensor (TPS) circuit high input 

POTZD ere ae. 7 ot, GSO ea Gy Pte Insufficient coolant temperature 

SAAN PA eth le A Raa le a it Intake Air temperature sensor “A” circuit 

PUTS, cerpeesacesetodsrisntereca. LRRD SR Ome ene 2 Upstream heated 02 sensor circuit low voltage (Bank 1) 

POU Settles, aed oR reek SP) tes et td ad Upstream heated 02 sensor circuit slow response (Bank 1) 

BUR Aa cee RU tet tt Nae So RW Rae Upstream heated 02 sensor heater circuit fault (Bank 1) 

9 UF 5) seine A is arn RP eg all Downstream heated 02 sensor fault (Bank 1) 

PO AS £20. teers "tralia 4 aiecuteed eet acrid okey Downstream heated 02 sensor heater circuit fault (Bank 1) 

BONE etree ee vt Abe Omer et Una oan: Chaim aah Upstream heated 02 sensor circuit low voltage (Bank 2) 

[AU ESE: pts ethos tale) a oles ft tn a dma Upstream heated O02 sensor circuit slow response (Bank 2) 

UL csc ase cea te baRin sod ete A NN ce ae gaz Upstream heated 02 sensor heater circuit fault (Bank 2) 

BODO sire .9 5 aot oul tein Jttor) Belen Downstream heated 02 sensor fault (Bank 2) 

POG Ae Be Ce is OR chee, kOe, Downstream heated 02 sensor heater circuit fault (Bank 2) 

ll BA hee ein eae edi car He i,k ai Ht System Adaptive fuel too lean (Bank 1) 

AR APA e Meche NAS Ni Rage ner Sk = Se a Vein System Adaptive fuel too rich (Bank 1) 

CONTA PATO Cn tate ot tt ae et et System Adaptive fuel too lean (Bank 2) 

Wd Dat ean hemp arte smear in mercrerpreseston oR Aer System Adaptive fuel too rich (Bank 2) 

POU GAreic.10, ween Bilioe. bh ad ines eae Flexible Fuel sensor “A” circuit 

ie lodety lle Madhu Jaded tb deere ld MEG el Engine Fuel Temperature sensor “A” circuit range 

lly bar des Raaa een elie tne eM dh Oe Seg Are: Engine Fuel Temperature sensor “A” circuit low input 

OA So crea teiiph s 14 coh hitaa ss dy bea cathe on Engine Fuel Temperature sensor “A” circuit high input 
PL Atri are cnteee Mic, tabi cach Mate a tee Ot Engine Fuel Temperature sensor “B” circuit range 

TCA cope Ae a ne rei aie batt Race dth & Bal Engine Fuel Temperature sensor “B” circuit low input 

POO cn Abo Mi ne CE ce td BCC eh ae Engine Fuel Temperature sensor “B” circuit high input 
ODO tes Sresks wate) ta een ein en SH gi tn Valdes Fuel Rail Pressure sensor circuit performance 

US 7 coke vero gualstisemsnei stamens Injector Pressure sensor system performance 

CULPA OR eens ee eae een eee Injector Pressure sensor circuit low input 
FOOSE Mi ccy: Averett RAC cit en eA ee iad hl Injector Pressure sensor circuit high input 

PLS OGi ce liar iaee STONY. nest, Ween ane, Oy tT Random misfire 

POSE Ur ce eea sarc ary, Meee ad th iL mee ... Cylinder no. 1 misfire detected 

AU et SL nse ie a i ee 2 NR eo Cylinder no. 2 misfire detected 

POSOS eescpinek aeeenbvensant stetitee A Deeded carvan .. Cylinder no. 3 misfire detected 

PO SOAR fein eats ou WN, A coh al ee int Cylinder no. 4 misfire detected 
UG CUs sic da chay pakeecadataa meme me en ee Cae Ignition Engine Speed input circuit performance 
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Code Probable cause 

TUE Ol cee ae Te CREE 5. ECR CRN Knock sensor circuit fault 

UAVS Oh Se ed STRSTR a ee ol (RPS RR an Knock sensor circuit performance 

PU OU MP et a ritesa alta ten hier) cy. Knock sensor 2 circuit malfunction 

ORT Ea taie: ASP RRR ER fe ro Knock sensor 2 range 

[rb h? 18) RR PARR OG CE Ey se ae a Camshaft Position sensor circuit malfunction 

BUSS UR Mie ped ttontine Mi acinar sted ove akin Ignition coil primary/secondary circuit malfunction 

Uh fA Re i 2 en Ignition coil no. 1 primary circuit fault 

TUES os oR ean ty INTE a Ignition coil no. 2 primary circuit fault 

CERIN 6 2 ORE IEE ts ee Re a eerie rae en ene Ignition coil no. 3 primary circuit fault 

CADE NS SESE EURL Ft MRE SN OR es ea Ignition coil no. 4 primary circuit fault 

PRAM eRe ath cl rie haat aan ths i.e eatin EGR flow fault 

NAD DEG SE SIG ode ECE NO ee ee EO EGR insufficient flow detected 

ULI? ae RAN EEE SEE ENN SR Soe eRe OS EGR excessive flow detected 

TELS UL GRR epee Ca Sc eed Re Rae C Secondary Air Injection system upstream flow 

ek Date SE Aan ae oe Re A Secondary Air Injection system circuit malfunction 

JIL PRR Sart Lae rae ce ane ses Fas Catalyst system efficiency below threshold (Bank 1) 

VR IRR te at OO ed ERE Ls ER A Catalyst system efficiency below threshold (Bank 1) 

TaN ances SAIC Ses Siar Ones wee ae Catalyst system efficiency below threshold (Bank 2) 

EY ENCES EAS ore oe EO na a a Catalyst system efficiency below threshold (Bank 2) 

EEE Gt UN ERS MEO nee be eR EVAP small leak detected 

Bee Mee eae coeae icinstias, stank Saude aaiseren secre dea EVAP VMV circuit fault 

OE a SR kl Fe? Read ial di hr a oe FTP sensor circuit noisy 

AOL ee RNa On sr Oe EVAP fuel tank pressure sensor low input 

UU wl the ARS ERR. UO Rc ES SO EVAP fuel tank pressure sensor high input 

lg Mine lnc ad Wy Wi TA MS 0A Uo SO RE lc EVAP Control system leak detected, very small leak 

AL eR RR ED, Ge Rs AT EVAP Control system leak detected, fuel filler cap loose/off 

GILLEN ae nce ie Sea Rt AO cs: a oN Fuel Level sensor circuit malfunction 

Si. ER Sa SPAS be oe eee ne ete eh ae eee VSS malfunction 

USL PS RIGIAL Ane ar ok Ce Rete a eR ed VSS range 

AALS og es Coen RR, ORS ety ean VSS intermittent 

de Sees ee  - Ga AE Mae Rene IAC valve system fault 

a cat Nie Mot oi sd Ce Ps Power Steering Pressure sensor circuit malfunction 

Aaya Eh lier Ae ge Power Steering Pressure sensor circuit malfunction 

Ue LRA See ang x Salen ee - Seen aero Control Module programming error 

Bese ete eet ee Oh ee Menke A reac Nic PCM Keep Alive Memory test error 

HO cds eA ced an A WOR ts Pen ae PCM Read Only Memory test error 

a LAS RMR RO tA, RS ect ae Ree Rr Brake switch circuit input malfunction 

i) [P20 BORE CoE Aap ge Re As enn SOO Output Shaft Speed sensor, insufficient input 

Torque specifications Ft-Ibs (unless otherwise indicated) 

EGR clamp nut 84 in-Ibs 

EGR cooler mounting bolts 17 

EGR pipe flange bolts 15 

EGR pipe union nuts 30 

EGR valve mounting bolts 15 

Oxygen sensor 35 
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Notes 



Section 

General information, precautions and battery disconnection 

Battery - removal, installation, testing and charging 

Charging system - general information and precautions 

Charging system - testing 

Alternator - removal and installation 

Alternator brushes and voltage regulator - replacement 

Starting system - general information and precautions . START Ne AND 

Starting system - testing 

Starter motor - removal and installation Gal tHe | Ne 

Q Starter motor - testing and overhaul — O oOo nN OO S&S wr — 

Reference to other Chapters 

Auxiliary drivebelt check and replacement - See Chapter 1 
SYSTEM 
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1 General information, precautions and battery disconnection 

GENERAL INFORMATION 

The engine electrical systems include all ignition, charging and 
starting components. Because of their engine-related functions, these 
components are discussed separately from body electrical devices such 
as the lights, the instruments, etc (which are included in Chapter 12). 

PRECAUTIONS 

Always observe the following precautions when working on the 
electrical system: 

a) Be extremely careful when servicing engine electrical compo- 

nents. They are easily damaged if handled, connected or checked 
improperly. 

b) Never leave the ignition switched on for long periods of time 
when the engine is not running. 

c) Do not disconnect the battery leads while the engine is running. 
d) Maintain correct polarity when connecting a battery lead from 

another vehicle during jump starting - see the Jump starting’ 
Section at the front of this manual. 

e) Always disconnect the negative cable first, and reconnect it last, 
or the battery may be shorted by the tool being used to loosen 
the cable clamps. 

It's also a good idea to review the safety-related information regard- 
ing the engine electrical systems located in the ‘Safety first!’ section at 
the front of this manual, before beginning any operation included in 
this Chapter. 

BATTERY DISCONNECTION © 

Several systems on the vehicle require battery power to be available 
at all times, either to ensure their continued operation (such as the 
clock) or to maintain control unit memories (such as that in the engine 
management system's PCM) which would be wiped if the battery were 
to be disconnected. Whenever the battery is to be disconnected, first 
note the following, to ensure that there are no unforeseen conse- 
quences of this action: 

a) First, on any vehicle with central locking, it is a wise precaution 
to remove the key from the ignition, and to keep it with you, so 
that it does not get locked in if the central locking should engage 
accidentally when the battery is reconnected. 
The engine management system's PCM will lose the information 
stored in its memory - referred to by Ford as the ‘KAM’ (Keep- 
Alive Memory) - when the battery is disconnected. This includes 
idling and operating values, and any fault codes detected - in the 
case of the fault codes, if it is thought likely that the system has 
developed a fault for which the corresponding code has been 
logged, the vehicle must be taken to a Ford dealer for the codes 
to be read, using the special diagnostic equipment necessary for 
this (see Chapter 4A, Section 14). Whenever the battery is dis- 
connected, the information relating to idle speed control and 

b ~~ 

other operating values will have to be re-programmed into the 
unit's memory. The PCM does this by itself, but until then, there 

may be surging, hesitation, erratic idle and a generally inferior 

level of performance. To allow the PCM to relearn these values, 

start the engine and run it as close to idle speed as possible until 

it reaches its normal operating temperature, then run it for 
approximately two minutes at 1200 rpm. Next, drive the vehicle 

as far as necessary - approximately 5 miles of varied driving 

conditions is usually sufficient - to complete the relearning 

process. 
c) If the battery is disconnected while the alarm system is armed or 

activated, the alarm will remain in the same state when the bat- 
tery is reconnected. The same applies to the engine immobilizer 

system (if equipped). 
d) Ifa trip computer is in use, any information stored in memory 

will be lost. ; 
e) Ifa Ford Keycode audio unit is installed, and the unit and/or the 

battery is disconnected, the unit will not function again on recon- 

nection until the correct security code is entered. Details of this 
procedure, which varies according to the unit and model year, are 

given in the Ford Audio Systems Operating Guide supplied with 
the vehicle when new, with the code itself being given in a Radio 

Passport and/or a Keycode Label at the same time. Ensure you 
have the correct code before you disconnect the battery. For obvi- 
ous security reasons, the procedure is not given in this manual. If 

you do not have the code or details of the correct procedure, but 

can supply proof of ownership and a legitimate reason for want- 
ing this information, the vehicle's selling dealer may be able to 
help. 

Devices known as ‘memory-savers’ (or ‘code-savers’) can be used 
to avoid some of the above problems. Precise details vary according to 
the device used. Typically, it is plugged into the cigarette lighter, and is 
connected by its own wires to a spare battery; the vehicle’s own battery 
is then disconnected from the electrical system, leaving the 'memory- 
saver to pass sufficient current to maintain audio unit security codes 
and PCM memory values, and also to run permanently-live circuits 
such as the clock, all the while isolating the battery in the event of a 
short-circuit occurring while work is carried out. 

ok WARNING 1: 

Some of these devices allow a considerable amount of current 
to pass, which can mean that many of the vehicle’s systems are 
still operational when the main battery is disconnected. If a 
‘memory-saver’ is used, ensure that the circuit concerned is 
actually ‘dead’ before carrying out any work on it. 
SSS 

sk WARNING 2: 

Do NOT use a memory-saver device when working on or near 
airbag system components. 
SS 
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REMOVAL 

> Refer to illustration 2.3 

1 Unclip the battery cover, if equipped, and remove. 

2 Disconnect the battery cables, negative cable first - see Section 1. 
3 Remove the battery hold-down strap (see illustration). Some 

models have a hold-down clamp securing it to the bottom of the tray. 
Remove the bolt and the clamp. 

4 Lift out the battery. 

« CAUTION: 

The battery is heavy. 

5 While the battery is out, inspect and clean the battery tray. If 
there are any white corrosion deposits on the tray, clean it with a solu- 
tion of baking soda and water, then wipe dry. 

' 6 Ifyou are replacing the battery, make sure that you get one that's 
identical, with the same dimensions, amperage rating, cold cranking 
rating, etc. Dispose of the old battery in a responsible fashion. Most 
communities have facilities for the collection and disposal of such 
items - batteries contain sulfuric acid and lead, and must not be simply 
thrown out with the household garbage. 

INSTALLATION 

7 Installation is the reverse of the removal procedure. 

e>Note: After the battery has been disconnected, the engine 
management system requires approximately 5 miles of driving 
to relearn its optimum settings. During this period, the engine 
may not perform normally. 

TESTING 

Standard and low maintenance battery 

8 If the vehicle covers a small annual mileage it is worthwhile 
checking the specific gravity of the electrolyte every three months to 
determine the state of charge of the battery. Use a hydrometer to make 
the check and compare the results with the following table. 

Ambient temperature: above 77°F below 77°F 
Fully charged 1.210 to 1.230 1.270 to 1.290 
70% charged 1.170 to 1.190 1.230 to 1.250 
Discharged 1.050 to 1.070 1.110 to 1.130 

e>Note: The specific gravity readings assume an electrolyte 
temperature of 80°F for every 10°F below 80°F subtract 0.004. 
For every 10°F above 80°F add 0.004. 

9 [Ifthe battery condition is suspect, first check the specific gravity 
of electrolyte in each cell. A variation of 0.040 or more between any 
cells indicates loss of electrolyte or deterioration of the internal plates. 

10 If the specific gravity variation is 0.040 or more, the battery 
should be replaced. If the cell variation is satisfactory but the battery is 
discharged, it should be charged, as described later in this Section. 

Maintenance-free battery 

11 In cases where a ‘sealed for life’ maintenance-free battery is 
installed, topping-off and testing of the electrolyte in each cell is not 
possible. The condition of the battery can therefore only be tested 

2 Battery - removal, installation, testing and charging 

2.3 Battery retaining bolt (arrow) 

using a battery condition indicator or a voltmeter. 
12 Certain models may be equipped with a maintenance-free battery, 

with a built-in charge condition indicator. The indicator is located in the 
top of the battery casing, and indicates the condition of the battery from 
its color. On Ford batteries, if the indicator shows green, then the battery 
is in a good state of charge. If the indicator shows red, then the battery 

requires charging, as described later in this Section. Other battery manu- 
facturers use different color-coding - refer to their information. 

All battery types 

13 If testing the battery using a voltmeter, connect the voltmeter 
across the battery. The test is only accurate if the battery has not been 
subjected to any kind of charge for the previous six hours. If this is not 
the case, switch on the headlights for 30 seconds, then wait four to five 
minutes before testing the battery after switching off the headlights. All 
other electrical circuits must be switched off, so check that the doors 
and trunk/liftgate are fully shut when making the test. 
14 If the voltage reading is less than 12 volts, then the battery is 

discharged, while a reading of 12 to 12.4 volts indicates a partially dis- 
charged condition. 

15 If the battery is to be charged, remove it from the vehicle and 
charge it as described below. 

CHARGING 

=> Note: The following is intended as a guide only. Always refer 
to the manufacturer’s recommendations (often printed on a 
label attached to the battery) before charging a battery. 

Standard and low maintenance battery 

16 Charge the battery at a rate equivalent to 10% of the battery 
capacity (e.g., for a 45Ah battery, charge at 4.5A) and continue to 
charge the battery at this rate until no further rise in specific gravity is 
noted over a four hour period. 

17 Alternatively, a trickle charger charging at the rate of 1.5 amps 
can Safely be used overnight. 

18 Specially rapid ‘boost’ charges that are claimed to restore the 
power of the battery in 1 to 2 hours are not recommended, as they can 
cause serious damage to the battery plates through overheating. 

19 While charging the battery, note that the temperature of the elec- 
trolyte should never exceed 100°F. 
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Maintenance-free battery 

20 This battery type takes considerably longer to fully recharge than 
the standard type, the time taken being dependent on the extent of dis- 
charge, but it can take up to three days. 

21 A constant voltage type charger is required, to be set, when con- 
nected, to 13.9 to 14.9 volts with a charger current below 25 amps. 
Using this method, the battery should be re-usable within three hours, 

GENERAL INFORMATION 

The charging system includes the alternator, an internal voltage 
regulator, a no-charge (or ‘ignition’) warning light, the battery, and the 
wiring between all the components. The charging system supplies 
electrical power for the ignition system, the lights, the radio, etc. The 
alternator is driven by the auxiliary drivebelt at the front of the engine. 

The purpose of the voltage regulator is to limit the alternator’s volt- 
age to a pre-set value. This prevents power surges, circuit overloads, 
etc, during peak voltage output. 

The charging system doesn't ordinarily require periodic mainte- 
nance. However, the drivebelt, battery, wires and connections should be 
inspected at the intervals outlined in Chapter 1. 

The dashboard warning light should come on when the ignition key 
is turned to positions II or Ill, then should go off immediately when the 
engine starts. If it remains on, or if it comes on while the engine is run- 
ning, there is a malfunction in the charging system. If the light does 
not come on when the ignition key is turned, and the bulb is in work- 
ing condition, there is a fault in the alternator. 

3 Charging system - general information and precautions 

giving a voltage reading of 12.5 volts, but this is for a partially dis- 
charged battery and, as mentioned, full charging can take considerably 

longer. 
22 If the battery is to be charged from a fully discharged state (con- 

dition reading less than 12.2 volts), have it recharged by your Ford 
dealer or local automotive electrician, as the charge rate is higher and 

constant supervision during charging is necessary. 

PRECAUTIONS 

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 

vehicle, disconnect the wires from the alternator and the battery 
terminals. 

Cc) Never start the engine with a battery charger connected. 
d) Always disconnect both battery cables before using a battery 

charger. 

€) The alternator is driven by an engine drivebelt that could cause 
serious injury if your hand, hair or clothes become entangled in 
it with the engine running. 

f) Because the alternator is connected directly to the battery, it 
could arc or cause a fire if overloaded or shorted-out. 

g) If steam-cleaning or pressure-washing the engine, wrap a plastic 

bag over the alternator or any other electrical component and 

secure them with rubber bands (Do not forget to remove, before 
re-starting the engine). 

h) Never disconnect the alternator terminals or battery cables while 
the engine is running. 

4 Charging system - testing 

1 Ifa malfunction occurs in the charging circuit, don't automati- 
cally assume that the alternator is causing the problem. First check the 
following items: 

a) Check the tension and condition of the auxiliary drivebelt - 
replace it if it is worn or deteriorated (see the relevant part of 
Chapter 1). 

b) Ensure the alternator mounting bolts and nuts are tight. 

c) Inspect the alternator wiring harness and the electrical connec- 
tions at the alternator; they must be in good condition, and tight. 

d) Check the large main fuses in the engine compartment (see 
Chapter 12). If any are blown, determine the cause, repair the cir- 
cuit and replace the fuse (the vehicle won't start and/or the acces- 
sories won't work if the fuse is blown). 

€) Start the engine and check the alternator for abnormal noises - 
for example, a shrieking or squealing sound may indicate a 
badly-worn bearing or brush. 

f) Make sure that the battery is fully charged - one bad cell in a bat- 
tery can cause overcharging by the alternator. 

g) Disconnect the battery cables (negative first, then positive). 
Inspect the battery posts and the lead clamps for corrosion. 

Clean them thoroughly if necessary (see Chapter 1). Reconnect 
the leads. 

2 Using a voltmeter, check the battery voltage with the engine off. It 
should be approximately 12 volts. 

3 Start the engine and check the battery voltage again. Increase 
engine speed until the voltmeter reading remains steady; it should now 
be approximately 13.5 to 14.6 volts. 

4 Switch on as many electrical accessories as possible (e.g., the 
headlights, heated rear window and heater blower), and check that the 
alternator maintains the regulated voltage at around 13 to 14 volts. The 
voltage may drop and then come back up; it may also be necessary to 
increase engine speed slightly, even if the charging system is working 
properly. 

5 If the voltage reading is greater than the specified charging volt- 
age, replace the voltage regulator. 

6 If the voltmeter reading is less than that specified, the fault may 
be due to worn brushes, weak brush springs, a faulty voltage regulator, 
a faulty diode, a severed phase winding, or worn or damaged slip 
rings. The brushes and slip rings may be checked, but if the fault per- 
sists, the alternator should be replaced or taken to an auto-electrician 
for testing and repair. 
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5 Alternator - removal and installation 

REMOVAL 

1 Disconnect the cable from the negative terminal of the battery 
(see Section 1). 

2.0L Zetec-E engines 

> Refer to illustrations 5.2, 5.3a, 5.3b, 5.4a, 5.4b, 5.5, 5.7a, 
5.7b and 5.8 

2 Remove the securing bolt from the coolant expansion tank, lift 

out from securing clip and move to one side (see Chapter 3, Section 7). 
Remove the drivebelt (see Chapter 1). Lift the power steering reservoir 
from its retaining bracket and move to one side (see illustration). 

3 Unscrew the securing bolt from the wiring loom bracket, and 
move the wiring to one side (disconnect the multi-plug) (see illustra- 
tions). 

4 Remove the bolt from the power steering reservoir bracket to 
release the ground cable (to aid the removal of the alternator, carefully 
bend the ground bracket down) (see illustrations). On 2003 and 2004 
Zetec-E and Duratec (SVT) engines, remove the three bolts from the 
front engine mount and with a wood 2x4 pry the engine forward (toward 
the radiator) and reinsert one bolt behind the mount the keep the engine 
from going back to its normal position. 

block connector 

-5.4b ... then carefully bend the 
bracket down (arrow) 

5.3b ... then disconnect the 

5.5 Disconnect the wiring connector, 
and move the canister to one side 

5.2 Lift reservoir 

from the retaining 
bracket 

5 Remove the two retaining bolts from the canister purge valve and 
move to one side (see illustration). 

6 Remove the plastic cover, unscrew the nut and disconnect the 
wiring from the back of the alternator. Disconnect the cylinder head 
temperature sensor electrical connector. 

7 Unscrew and remove the alternator mounting bolt nearest the 
engine (see illustration). Unscrew the other retaining bolt until it has 

5.4a Unbolt the ground 
cable (arrow)... 

5.7a Remove the bolt (arrow)... 
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5.7b ... and remove the lower bolt as far the inner fender 

fully disengaged from the bracket (it will not be possible to remove the 
bolt from the alternator at this stage) (see illustration). 

8 Carefully lift the alternator from the engine, turning it with the 
pulley facing upwards. Take care not to damage the surrounding com- 
ponents on removal, as there is little room to maneuver the alternator 
(see illustration). 

2.0L SPI engines 

9 Remove the bolts holding the power steering pipe brackets to the 
exhaust manifold and set the pipe aside. 

10 Remove the exhaust manifold heat shield (see Chapter 4A). 
11 Remove the drivebelt (see Chapter 1). 
12 Remove the plastic cover, unscrew the nut and disconnect the 

wiring from the alternator. 

13 Unscrew the alternator mounting bolts and carefully lift the 
alternator from the engine. 

2.3L and 2005 2.0L engines 

14 From above, remove the nut securing the top of the alternator’s 
heat shield. 

15 From below, remove the lower engine splash shield, then remove 
the drivebelt (see Chapter 1) and the alternator heat shield lower nut. 

16 Remove the air intake tube (see Chapter 4A). 
17 Remove the lower alternator-mounting nut. 
18 Remove the upper alternator mounting nut. 
19 Remove the bolt at the roll-restricting engine mount and, with a 

5.8 Turn and lift the alternator out with the 
pulley facing upwards 

helper prying the engine forward, remove the alternator. 
20 Installation is the reverse of the removal procedure. 

All models 

21 If you are replacing the alternator, take the old one with you when 
purchasing a replacement unit. Your old unit may be needed by the 
store as a core. Make sure that the new or rebuilt unit is identical to the 
old alternator. Look at the terminals - they should be the same in num- 
ber, size and location as the terminals on the old alternator. Finally, 
look at the identification markings - they will be stamped in the hous- 
ing, or printed on a tag or plaque affixed to the housing. Make sure 
that these numbers are the same on both alternators. 

22 Many new/rebuilt alternators do not have a pulley installed, so 
you may have to switch the pulley from the old unit to the new/rebuilt 
one. When buying an alternator, ask about the installation of pulleys - 

some auto parts stores will perform this service free of charge when 
you buy an alternator. 

INSTALLATION 

Note: One of the mounting bolts on the 2.0L Zetec-E engine 
will need to be put in place before installing the alternator (see 
Step 7). 

23 Installation is the reverse of the removal procedure, referring 
where necessary to the relevant Chapters of this manual. Tighten all 
nuts and bolts to the specified torque setting. 

6 Alternator brushes and voltage regulator - replacement . 

» Refer to illustrations 6.2, 6.3, 6.4 and 6.5 

e>Note 1: The following procedure is for the Magneti Marelli 
unit installed on the project vehicles - the procedure is essen- 
tially the same for any other alternators that may be installed 
on other models. 

e»Note 2: The manufacturer does not recommend rebuilding the 
alternator yourself. Make sure that new brushes and regulator 
are available before dismantling the alternator. 

1 Remove the alternator from the vehicle (see Section 5) and place 
it on a clean workbench. 

2 Remove the four securing nuts, and withdraw the plastic end 
cover from the alternator (see illustration). 
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6.2 Remove the end cover from 

the alternator 

3 Unclip the plastic cover at the center from the brushes (see illus- 
tration). 

4 Remove the voltage regulator/brush holder mounting screws and 
nuts (see illustration). 

5 Remove the regulator/brush holder from the rear of the alternator 
housing (see illustration). 

6 Measure the exposed length of each brush. If less than 3/16-inch 
(5 mm), replace the assembly. 

7 Make sure that each brush moves smoothly in the brush holder. 
8 Check that the slip rings - the ring of copper on which each 

brush bears - are clean. Wipe them with a solvent-moistened cloth; if 
either appears scored or blackened, take the alternator to a repair spe- 
Cialist for advice. 

9 Installation is the reverse of the removal procedure. 
10 Install the voltage regulator/brush holder, ensuring that the 

brushes bear correctly on the slip rings, and that they compress into 
their holders. Tighten the screws securely. 

11 Install the rear cover, and tighten the screws securely. 
12 Install the alternator as described in Section 5. 

6.3 Lift off the center cover 6.4 Remove the screws and 

nuts (arrows) 

6.5 Lift the regulator assembly from the alternator 

7 Starting system - general information and precautions 

GENERAL INFORMATION 

The starting system consists of a gear reduced starter motor, bat- 
tery, ignition switch, relay and the wires connecting them. The solenoid 
is mounted directly on the starter motor. 

The solenoid/starter motor assembly is installed in line with the 
engine, bolting onto the transaxle bellhousing. The relay for the starter 
Circuit is in the fusebox inside the vehicle (relay No 17). 

When the ignition key is turned to position Ill, the starter relay is 
actuated, providing voltage to the starter motor solenoid. The starter 
motor solenoid engages the drive pinion with the ring gear on the fly- 
wheel. The solenoid then switches the battery current to the starter 
motor, to turn the engine. The starter motor remains engaged until the 
ignition switch is released. 

The starter motor on a vehicle equipped with automatic transmis- 
sion can be operated only when the selector lever is in Park or Neutral 
(P or N). On manual transaxle models, the starter can only be engaged 
when the clutch pedal is depressed. 

If the alarm system is armed or activated, the starter motor cannot 

be operated. The same applies with the engine immobilizer system (if 
equipped). 

PRECAUTIONS 

Always observe the following precautions when working on the 
starting system: 

a) Excessive cranking of the starter motor can overheat it, and cause 
serious damage. Never operate the starter motor for more than 15 
seconds at a time without pausing to allow it to cool for at least 
two minutes. Excessive starter operation will also risk unburned 
fuel collecting in the catalytic converters element, causing it to 
overheat when the engine does start. 

b) The starter is connected by a cable directly from the battery, and 
could are or cause a fire if mishandled, overloaded or short-cir- 
cuited. 

c) Always detach the cable from the negative terminal of the battery 
before working on the starting system (see Section 1). 
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->Note: Before diagnosing starter problems, make sure that the 
battery is fully charged, and ensure that the alarm/engine 
immobilizer system is not activated. 

1 If the starter motor does not turn at all when the switch is oper- 
ated, make sure that, on automatic transaxle models, the selector lever 
is in Park or Neutral (P or N). 

2 Make sure that the battery is fully charged, and that all leads, 
both at the battery and starter solenoid terminals, are clean and secure. 

3 Ifthe starter motor spins but the engine is not cranking, the 
overrunning clutch or (when applicable) the reduction gears in the 
starter motor may be slipping, in which case the starter motor must be 
overhauled or replaced. (Other possibilities are that the starter motor 
mounting bolts are very loose, or that teeth are missing from the fly- 
wheel/driveplate ring gear.) 

4 lf, when the switch is actuated, the starter motor does not operate 
at all but the solenoid clicks, then the problem lies with either the bat- 
tery, the main solenoid contacts, or the starter motor itself (or the 
engine is seized). 

5 If the solenoid plunger cannot be heard to click when the switch 
is actuated, the battery is faulty, there is a fault in the circuit, or the 
solenoid itself is defective. 

6 To check the solenoid, connect a fused jumper lead between the 
battery (+) and the ignition switch terminal (the small terminal) on the 

solenoid. If the starter motor now operates, the solenoid is OK, and the 

problem is in the ignition switch, selector lever position sensor (auto- 

matic transmission) or in the wiring. 

7 Ifthe starter motor still does not operate, remove it. The brushes 

and commutator may be checked, but if the fault persists, the motor 
should be replaced or taken to an auto-electrician for testing and repair. 

8 If the starter motor cranks the engine at an abnormally-slow 
speed, first make sure that the battery is charged, and that all terminal 
connections are tight. If the engine is partially seized, or has the wrong 

viscosity oil in it, it will crank slowly. 
9 Run the engine until normal operating temperature is reached, 

then switch off and disable the ignition system by unplugging the igni- 
tion coil’s electrical connector; remove fuse 12 to disconnect the fuel 
pump. 

10 Connect a voltmeter positive lead to the battery positive terminal, 
and connect the negative lead to the negative terminal. 

11 Crank the engine, and take the voltmeter readings as soon as a 
Steady figure is indicated. Do not allow the starter motor to turn for 
more than 15 seconds at a time. A reading of 10.5 volts or more, with 
the starter motor turning at normal cranking speed, is normal. If the 
reading is 10.5 volts or more but the cranking speed is slow, the sole- 
noid contacts are burned, the motor is faulty, or there is a bad connec- 
tion. If the reading is less than 10.5 volts and the cranking speed is 
slow, the starter motor is faulty or there is a problem with the battery. 

9 Starter motor - removal and installation . 

1 Disconnect the negative battery cable - see Section 1. 

REMOVAL 

> Refer to illustrations 9.6 and 9.7 

2 Apply the parking brake, then jack up the front of the vehicle and 
support it on axle stands (see Jacking and Towing). On 2.0L SPI 
engines, remove the air cleaner outlet tube from the throttle body for 
more access to the starter. 

. 3 On Zetec-E engines, remove the MAF sensor, PCV pipe and the 
upper bolts. Raise the vehicle, disconnect the electrical connectors and 
remove the lower bolts. 

4 On 2.3L and 2005 2.0L models, unbolt and set aside the power 

steering pump, without disconnecting the lines. 
5 On Duratec (SVT) engines, remove the intake manifold (See 

Chapter 2C). 
6 Unscrew the mounting bolts from the starter motor, then release 

the starter motor from the dowels on the transaxle housing and with- 
draw from the engine (see illustration). The starter is in close quarters, 
you may have to angle it to withdraw it. 

7 Unscrew the nuts and disconnect the wiring from the starter 
motor as the starter is being withdrawn (see illustration). 

INSTALLATION 

8 Installation is a reversal of removal. Tighten the bolts to the 
specified torque settings. 

9.6 Withdraw the starter from the transmission housing 9.7 Disconnect the wiring from the starter motor 
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10 Starter motor - testing and overhaul 

lf the starter motor is thought to be suspect, it should be removed cost. However, check on the cost of repairs before proceeding as it may 

from the vehicle and taken to an auto-electrician for testing. Most auto- prove more economical to obtain a new or exchange starter. 
electricians will be able to supply and install brushes at a reasonable 

Specifications 

General 

Battery voltage 

Engine off 12.0 to 12.6 volts 

Engine running 13.5 to 14.7 

Torque specification | Ft-Ibs | 

Alternator mounting fasteners 33 

Starter motor mounting bolts 

2.0L engines through 2004 26 

2.3L and 2005 2.0L engines 18 
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Notes 



Section 

General information and precautions 

Ignition system - testing 

Troubleshooting - general information and preliminary checks 

Ignition coils - removal, testing and installation 

Ignition system sensors - removal and installation 

Ignition timing - checking and adjustment OF Olas Coch — 

Reference to other Chapters 

Ignition system check - See Chapter 1 

Spark plug replacement - See Chapter 1 
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1 General information and precautions ‘ 

GENERAL INFORMATION 

The ignition system is integrated with the fuel injection system to 
form a combined engine management system under the control of the 
Ford EEC-V engine management module or Powertrain Control Module 
(PCM) - see Chapter 4A for further information. The main ignition sys- 
tem components include the ignition switch, the battery, the crankshaft 
speed/position sensor, knock sensor, the ignition coil, and the spark 
plugs and spark plug wires. 

These engines are equipped with a Distributorless Ignition System 
(DIS), where the main functions of the conventional distributor are 
replaced by a computerized module within the PCM. The coil unit 
operates on the ‘waste spark’ principle. The coil unit in fact contains 
two separate coils - one for cylinders 1 and 4, the other for cylinders 2 
and 3. Each of the two coils produces HT voltage at both outputs every 
time its primary coil voltage is interrupted - i.¢., cylinders 1 and 4 
always ‘fire’ together, then 2 and 3 ‘fire’ together. When this happens, 
one of the two cylinders concerned will be on the compression stroke 
(and will ignite the fuel/air mixture), while the other one is on the 
exhaust stroke - because the spark on the exhaust stroke has no effect, 
it is effectively ‘wasted’, hence the term ‘waste spark’, 

On 2.3L and 2005 2.0L engines, there is an individual ignition coil 
for each spark plug, a system referred to as “coil-on-plug”. The small 
coils are bolted to the valve cover right over the plugs, so there are no 
secondary spark plug wires. 

Because there is no distributor to adjust, the ignition timing cannot 
be altered by conventional means, and the advance and retard func- 
tions are carried out by the PCM. 

The basic operation is as follows: the PCM supplies a voltage to 
the input stage of the ignition coil, which causes the primary windings 
in the coil to be energized. The supply voltage is periodically inter- 
rupted by the PCM and this results in the collapse of primary magnetic 
field, which then induces a much larger voltage in the secondary coil, 
called the HT voltage. This voltage is directed (via the spark plug 
wires) to the spark plug in the cylinder. The spark plug electrodes form 
a gap small enough for the HT voltage to arc across, and the resulting 
spark ignites the fuel/air mixture in the cylinder. The timing of this 
sequence of events is critical, and is regulated solely by the PCM. 

The PCM calculates and controls the ignition timing primarily 
according to engine speed, crankshaft position, camshaft position, and 
intake airflow rate information, received from sensors mounted on and 
around the engine. Other parameters that affect ignition timing are 
throttle position and rate of opening, intake air temperature, engine 
temperature and engine knock, all monitored via sensors mounted on 
the engine. Note that most of these sensors have a dual role, in that the 
information they provide is equally useful in determining the fuel 
requirements as in deciding the optimum ignition or firing point - 
therefore, removal of some of the sensors mentioned below is 
described in Chapter 4A. 

The PCM computes engine speed and crankshaft position from a 
toothed impulse rotor attached to the engine flywheel, with an engine 
speed sensor whose inductive head runs just above rotor. As the crank- 
shaft (and flywheel) rotate, the rotor ‘teeth’ pass the engine speed sen- 
sor, which transmits a pulse to the PCM every time a tooth passes it. 
At the top dead center (TDC) position, there is one missing tooth in the 
rotor periphery, which results in a longer pause between signals from 
the sensor. The PCM recognizes the absence of a pulse from the 
engine speed sensor at this point, and uses it to establish the TDC 
position for Number 1 piston. The time interval between pulses, and 

the location of the missing pulse, allow the PCM to accurately deter- 

mine the position of the crankshaft and its speed. The camshaft posi- 

tion sensor enhances this information by detecting whether a particular 

piston is on an intake or an exhaust cycle. 
Information on engine load is supplied to the PCM via the air mass 

meter, and from the throttle position sensor. The engine load is deter- 
mined by computation based on the quantity of air being drawn into 
the engine. Further engine load information is sent to the PCM from 
the knock sensor. The sensor is sensitive to vibration, and detect the 
knocking which occurs when the engine starts to ‘ping’ (pre-ignite). If 
pre-ignition occurs, the PCM retards the ignition timing of the cylinder 
that is pre-igniting in steps until the pre-ignition ceases. The PCM 
then advances the ignition timing of that cylinder in steps until it is 
restored to normal, or until pre-ignition occurs again. 

Sensors monitoring engine temperature, throttle position, vehicle 
road speed, automatic transmission gear position (where applicable) 
and air conditioning system operation, provide additional input signals 
to the PCM on vehicle operating conditions. From all this constantly- 
changing data, the PCM selects, and if necessary modifies, a particular 
ignition advance setting from a map of ignition characteristics stored in 
its memory. 

In the event of a fault in the system due to loss of a signal from one 
of the sensors, the PCM reverts to an emergency (‘limp-home’) pro- 
gram. This will allow the car to be driven, although engine operation 
and performance will be limited - the ignition timing, for instance, will 
be set to a fixed value. A warning light on the instrument panel will 
illuminate if the fault is likely to cause an increase in harmful exhaust 
emissions. 

It should be noted that comprehensive fault diagnosis of all the 
engine management systems described in this Chapter is only possible 
with dedicated electronic test equipment. In the event of a sensor fail- 
ing or other fault occurring, a trouble code will be stored in the PCM's 
DTC (Diagnostic Trouble Code) log, which can only be extracted from 
the PCM using a dedicated trouble code scan tool. Refer to Chapter 4B 
for scan tool and trouble code information. Once the fault has been 
identified, the removal/installation sequences detailed in the following 
Sections will then allow the appropriate component(s) to be replaced 
as required. 

PRECAUTIONS 

The following precautions must be observed, to prevent damage to 
the ignition system components and to reduce risk of personal injury. 

a) Do not keep the ignition on for more than 10 seconds if the 
engine will not start. 

b) Ensure that the ignition is switched off before disconnecting any 
of the ignition wiring. 

c) Ensure that the ignition is switched off before connecting or dis- 
connecting any ignition test equipment, such as a timing light. 

d) Do not ground the coil primary or secondary circuits. 

i WARNING: 

Voltages produced by an electronic ignition system are consid- 
erably higher than those produced by conventional ignition sys- 
tems. Extreme care must be taken when working on the system 
with the ignition switched on. Persons with surgically- 
implanted cardiac pacemaker devices should keep well clear of 
the ignition circuits, components and test equipment. 
a et) 
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2 Ignition system - testing 

GENERAL 

1 The components of the ignition system are normally very reli- 
able; most faults are far more likely to be due to loose or dirty connec- 
tions, or to ‘tracking’ of HT voltage due to dirt, dampness or damaged 
insulation, than to the failure of any of the system's components. 
Always check all wiring thoroughly before condemning an electrical 
component, and work methodically to eliminate all other possibilities 
before deciding that a particular component is faulty. 

2 The old practice of checking for a spark by holding the live end 

of a spark plug wire a short distance away from the engine is not rec- 
ommended; not only is there a high risk of a powerful electric shock, 
but the PCM, HT coil, or power stage may be damaged. Similarly, 
never try to ‘diagnose’ misfires by pulling off one spark plug wire at a 
time. For testing, use a spark tester (available inexpensively in auto 
parts stores) inserted into a plug lead and grounded with its attached 
lead. A strong blue spark when the engine is turned over indicates a 
healthy ignition system. 
3 The following tests should be carried out when an obvious fault 

such as non-starting or a clearly detectable misfire exists. Some faults, 
however, are more obscure and are often disguised by the fact that the 
PCM will adopt an emergency program (‘limp-home’) mode to main- 
tain as much driveability as possible. Faults of this nature usually 
appear in the form of excessive fuel consumption, poor idling charac- 
teristics, lack of performance, knocking or ‘pinging’ noises from the 
engine under certain conditions, or a combination of these conditions. 
Where problems such as this are experienced, the best course is to 
refer the car to a suitably-equipped garage for diagnostic testing using 
dedicated test equipment. 

ENGINE WILL NOT START 

> Refer to illustration 2.8 

e>Note: Remember that a fault with the anti-theft alarm or 
immobilizer will give rise to apparent starting problems. Make 
sure that the alarm or immobilizer has been deactivated, refer- 
ring to the vehicle handbook for details. 

4 |f the engine either will not turn over at all, or only turns very 

slowly, check the battery and starter motor. Connect a voltmeter across 
the battery terminals (meter positive probe to battery positive terminal) 
then note the voltage reading obtained while turning the engine over on 
the starter for (no more than) ten seconds. If the reading obtained is 
less than approximately 9.5 volts, first check the battery, starter motor 
and charging system as described in Part A of this Chapter. 

5 If the engine turns over at normal speed but will not start, check 
the HT circuit. 

6 Connect a timing light (following its manufacturer's instructions) 
and turning the engine over on the starter motor; if the light flashes, 
voltage is reaching the spark plugs, so these should be checked first. If 
the light does not flash, check the spark plug wires themselves using 
the information given in Chapter 1. If there is a spark, continue with the 
checks described in Section 3 of this Chapter. 

7 If there is still no spark, check the condition of the coil(s), if pos- 
sible by substitution with a known good unit, or by checking the pri- 
mary and secondary resistances. If the fault persists, the problem lies 
elsewhere; if the fault is now cleared, a new coil is the obvious cure. 
However, check carefully the condition of the HT connections them- 

2.8 Diagnostic connector socket location on driver’s lower 
dash panel 

selves before obtaining a new coil, to ensure that the fault is not due to 
dirty or poorly-fastened connectors. 

8 Ifthe coil is in good condition, the fault is probably within the 
power stage (built into the PCM), one of the system sensors, or related 
components (as applicable). In this case, a trouble code should be 
logged in the diagnostic unit, which could be read using a scan tool 
(see illustration). 

9 Trouble codes can only be extracted from the PCM using a dedi- 
cated diagnostic scan tool. Refer to Chapter 4B for scan tool and trou- 
ble code information. 

ENGINE MISFIRES 

10 An irregular misfire is probably due to a loose connection to one 
of the ignition coils or system sensors. 

11 With the ignition switched off, check carefully through the sys- 
tem, ensuring that all connections are clean and securely fastened. 

12 Check the condition of the spark plug wires. Ensure that the 
leads are routed and clipped so that they come into contact with fewest 
possible metal surfaces, as this may encourage the HT voltage to ‘leak’, 
via poor or damaged insulation. If there is any sign of damage to the 
insulation, replace the leads as a set. 

13 Unless the spark plug wires are known to have been recently 
replaced, it is considered good practice to eliminate the spark plug 
wires from fault diagnosis in cases of misfiring by installing a new set 
as a matter of course. 

14 When installing new leads, remove one lead at a time, so that 
confusion over their installed positions does not arise. If the old leads 
were damaged, take steps to ensure that the new leads do not become 
similarly damaged. 

15 If the spark plug wires are sound, regular misfiring indicates a 
problem with the ignition coil or spark plugs. Install new plugs as 
described in Chapter 1, or test the coil(s) as described in Section 4. 
A dirty or faulty crankshaft sensor could also be to blame - see 
Chapter 4A. 

16 Any further checking of the system components should be 
carried out after first checking the PCM for trouble codes - see 
Chapter 4B. 
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3 Troubleshooting - general information and preliminary checks 

e>Note: Both the ignition and fuel systems must ideally be 
treated as one inter-related engine management system. 
Although the contents of this section are mainly concerned with 
the ignition side of the system, many of the components per- 
form dual functions, and some of the following procedures of 
necessity relate to the fuel system. 

GENERAL INFORMATION 

1 The fuel and ignition systems on all engines covered by this 
manual incorporate an on-board diagnostic system to facilitate fault 
finding and system testing. Should a fault occur, the PCM stores a 
series of signals (or trouble codes) for subsequent read-out via the 
diagnostic connector (see the Section on checking the fuel injection 
system in Chapter 4A, and the trouble code information in Chapter 4B). 

2 If driveability problems have been experienced and engine per- 
formance is suspect, the on-board diagnostic system can be used to 
pinpoint any problem areas, but this requires special test equipment. 
Once this has been done, further tests may often be necessary to deter- 
mine the exact nature of the fault: i.e., whether a component itself has 
failed, or whether it is a wiring or other inter-related problem. 

3 Apart from visually checking the wiring and connections, any 
testing will require the use of a trouble code scanner at least. Refer to 
Chapter 4B for scan tool and trouble code information. 

PRELIMINARY CHECKS 

» Refer to illustration 3.6 

e»Note: When carrying out these checks to trace a problem, 
remember that if the fault has appeared only a short time after 
any part of the vehicle has been serviced or overhauled, the 
first place to check is where that work was carried out, however 
unrelated it may appear, to ensure that no carelessly installed 
components are causing the problem. 

4 Ifyou are tracing the cause of a ‘partial’ engine fault, such as 
lack of performance, in addition to the checks outlined below, check 
the compression pressures. Check also that the fuel filter and air 
cleaner element have been replaced at the recommended intervals. 
Refer to Chapter 1 and Chapter 2C for details of these procedures. 

5 Remember that any trouble codes that have been logged will 
have to be cleared from the PCM memory using a scan tool (see 
Step 3) before you can be certain the cause of the fault has been fixed. 

6 Open the hood and check the condition of the battery connec- 
tions - remake the connections or replace the cables if a fault is found. 
Use the same techniques to ensure that all ground points in the engine 
compartment provide good electrical contact through clean, metal-to- 
metal joints, and that all are securely fastened (see illustration). 

7 Next work methodically around the engine compartment, check- 
ing all visible wiring, and the connections between sections of the 
wiring loom. What you are looking for at this stage is wiring that is 
obviously damaged by chafing against sharp edges, or against moving 
Suspension/transaxle components and/or the auxiliary drivebelt, by 
being trapped or crushed between carelessly installed components, or 
melted by being forced into contact with hot engine castings, coolant 
pipes, etc. In almost all cases, damage of this sort is caused in the first 
instance by incorrect routing on reassembly after previous work has 
been carried out (see the note at the beginning of this sub-Section). 

8 Obviously, wires can break or short together inside the insulation 

3.6 Check all engine compartment ground points for 
corrosion 

so that there is no visible evidence of the fault, but this usually only 
occurs where the wiring harness has been incorrectly routed so that it 
is stretched taut or kinked sharply; either of these conditions should be 
obvious on even a casual inspection. If this is thought to have hap- 
pened and the fault proves elusive, the suspect section of wiring 
should be checked very carefully during the more detailed checks that 
follow. 

9 Depending on the extent of the problem, damaged wiring may be 
repaired by rejoining the break or splicing-in a new length of wire, 
using solder to ensure a good connection, and covering the insulation 
with electrician’s tape or heat-shrink tubing, as desired. If the damage 
is extensive, given the implications for the vehicle's future reliability, 
the best long-term answer may well be to replace that entire section of 
the harness, however expensive this may appear. 

10 When the actual damage has been repaired, ensure that the 
wiring harness is re-routed correctly, so that it is clear of other compo- 
nents, is not stretched or kinked, and is secured out of harm's way 
using the plastic clips, guides and ties provided. 

11 Check all electrical connectors, ensuring that they are clean, 
securely fastened, and that each is locked by its plastic tabs or wire 
Clip, as appropriate. If any connector shows external signs of corrosion 
(accumulations of white or green deposits, or streaks of ‘rust’), or if any 
is thought to be dirty, it must be unplugged and cleaned using electri- 
cal contact cleaner. If the connector pins are severely corroded, the 
connector must be replaced; note that this may mean the replacement 
of that entire section of the harness. . 

12 If the cleaner completely removes the corrosion to leave the con- 
nector in a satisfactory condition, it would be wise to pack the connec- 
tor with a non-conductive grease which will exclude dirt and moisture 
and prevent the corrosion from occurring again. 

13 All models have an inductive sensor that determines crankshaft 
speed and TDC position. On an older engine, it is possible that the tip 
of the sensor may become contaminated with oil and/or dirt, interfering 
with its operation and causing a misfire. Refer to Chapter 4A, Sec- 
tion 15, for sensor removal and replacement information. 

14 Working methodically around the engine compartment, check 
carefully that all vacuum hoses and pipes are securely fastened and cor- 
rectly routed, with no signs of cracks, splits or deterioration to cause air 
leaks, or of hoses that are trapped, kinked, or bent sharply enough to 
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restrict airflow. Check with particular care at all connections and sharp 
bends, and replace any damaged or deformed lengths of hose. 

15 Check the crankcase breather hoses for splits, poor connections 
or blockages. Details of the breather system vary according to which 
engine is installed, but all models have at least one hose running from 
the top of the engine connected to the air intake duct or intake manifold. 
The breather hoses run from the engine block (or from the oil filler 
tube) and carry oil fumes into the engine, to be burned with the fuel/air 

mixture. A variety of poor-running problems (especially unstable idling) 
can result from blocked or damaged breather hoses. 

16 Working from the fuel tank, via the filter, to the fuel rail (and 
including the feed and return), check the fuel lines, and replace any that 
are found to be leaking, trapped or kinked. Check particularly the ends of 
the hoses - these can crack and deteriorate sufficiently to allow leakage. 

17 Check that the accelerator cable is correctly secured and 
adjusted, and that it is routed with as few sharp turns as possible. 
Replace the cable if there is any doubt about its condition, or if it 
appears to be stiff or jerky in operation. Refer to Chapter 4A for further 
information, if required. 

18 Remove the air cleaner cover as described in Chapter 1, and 
check that the air filter is not clogged or soaked. A clogged air filter will 
obstruct the intake airflow, causing a noticeable effect on engine perfor- 
mance. Replace the filter if necessary. 

19 Start the engine and allow it to idle. 

3 CAUTION: 

Working in the engine compartment while the engine is running 
requires great care to avoid personal injury; among the dangers 
are burns from contact with hot components, or contact with 
moving components such as the radiator cooling fan or the aux- 
iliary drivebelt. Refer to ‘Safety first!’ at the front of this manual 

before starting, and ensure that your hands, and any long hair 
or loose clothing, are kept well clear of hot or moving compo- 
nents at all times. 

20 Working from the air intake, via the air cleaner assembly and the 
airflow sensor (or air mass meter) to the throttle housing and intake 
manifold (and including the various vacuum hoses and pipes con- 
nected to these), check for air leaks. Usually, these will be revealed by 
sucking or hissing noises, but minor leaks may be traced by spraying a 

solution of soapy water onto the suspect joint; if a leak exists, it will be 
shown by the change in engine note and the accompanying air bubbles 
(or sucking-in of the liquid, depending on the pressure difference at 
that point). If a leak is found at any point, tighten the fastening clamp 
and/or replace the faulty components, as applicable. 

21 Similarly, work from the cylinder head, via the manifold to the 
tailpipe, to check that the exhaust system is free from leaks. The sim- 

plest way of doing this, if the vehicle can be raised and supported safely 
and with complete security while the check is made, is to temporarily 
block the tailpipe while listening for the sound of escaping exhaust 
gases; any leak should be evident. If a leak is found at any point, tighten 
the fastening clamp bolts and/or nuts, replace the gasket, and/or replace 
the faulty section of the system, as necessary, to seal the leak. 

22 It is possible to make a further check of the electrical connections 
by wiggling each electrical connector of the system in turn as the engine 
is idling; a faulty connector will be immediately evident from the engine's 
response as contact is broken and remade. A faulty connector should be 
replaced to ensure that the future reliability of the system; note that this 
may mean the replacement of that entire section of the loom. 

23 If the preliminary checks have failed to reveal the fault, the car 
must be taken to a Ford dealer or suitably-equipped garage for diag- 
nostic testing using electronic test equipment. 

4 Ignition coils - removal, testing and installation 

REMOVAL 

» Refer to illustrations 4.2, 4.3, 4.4, 4.5a, 4.5b and 4.5c¢ 

1 The ignition coilpack is bolted to the left-hand end of the cylin- 
der head; on 2.0L SPI engines, the coil is mounted with the secondary 
towers pointing to the left fender, while on 2.0L Zetec-E and Duratec- 
SVT engines, the towers point straight up. On Duratec-SVT engines, 

LLL TT, 

the coils have a cover that must be removed to access the coils. On 
2.3L and 2005 2.0L engines, the individual coils are bolted to the valve 
cover over each spark plug. 

2 Make sure the ignition is switched off, then disconnect the wiring 
plug from the coil (see illustration). On 2.3L and 2005 2.0L engines, 
disconnect the electrical connector at each coil, remove the mounting 
bolt and pull straight up to remove the coil from the spark plug. 

3 Check the coil terminals to see whether they are marked for 

4.2 The coil wiring plug is at the front 4.3 Carefully unplug the spark plug wires from the coil 
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4.5b .. . unscrew the three Torx bolts (two above, 
one below)... 

cylinder numbering - if not, make your own marks to ensure that the 
spark plug wires are correctly installed. Identify the spark plug wires 
for position if necessary, then carefully pull them from the coil termi- 
nals (see illustration). 

4 Unscrew the mounting bolts and remove the ignition coil from 
the engine compartment (see illustration). 

5 To remove the coilpack with its mounting bracket, disconnect the 
radio suppression connector, remove the screws and remove the coil- 
pack with its bracket attached (see illustrations). 

4.5¢ ...and remove the coil and mounting bracket 

TESTING 

6 Using an ohmmeter, measure the resistances of the ignition coil’s 
primary and secondary windings and compare with the information 
given in the Specifications. Replace the coil if necessary. 

INSTALLATION 

7 Installation is a reversal of removal. Take great care that the 
Spark plug wires are correctly installed, and tighten the coil mounting 
bolts to the specified torque. 

9 Ignition system sensors - removal and installation 

KNOCK SENSOR 

Removal 

1 Aknock sensor is installed on both 2.0L SPI engines and 2.0L 
Zetec-E engines. On Zetec-E engines, it's bolted to the firewall-side of 
the cylinder block, just ahead of the starter motor. On SPI engines, it is 
located on the front side of the block, just below the exhaust manifold. 
On 2.3L and 2005 2.0L engines, it is located on the block, behind the 

intake manifold. 
2 The knock sensor wiring plug is clipped to a bracket next to the 

engine oil dipstick. Slide the wiring plug downward to remove it from 
the clip, then separate the two halves of the wiring plug. 

3 Trace the wiring down to the knock sensor, then unscrew the 
center bolt and remove the sensor from the engine. On 2.3L and 2005 
2.0L engines, the intake manifold must be removed first (see Chap- 
ter 4A). 



IGNITION SYSTEM = =5B-7 

Installation c) The sensor bolt must be tightened to the specified torque, as this 

4 Installation is a reversal of removal, noting the following points: is critical to the sensors correct operation. 
a) Clean the sensor and its location on the engine. 
b) The sensor must be positioned so that it does not contact the CRANKSHAFT POSITION SENSOR 

cylinder head, or the crankcase ventilation system oil separator 
housing (where applicable), 5 Refer to Chapter 4A, Section 15. 

1 6 = Ignition timing - checking and adjustment 

Due to the nature of the ignition system, the ignition timing is con- special electronic test equipment, connected to the engine manage- 
stantly being monitored and adjusted by the engine management ment system diagnostic connector (refer to Chapter 4A). No adjust- 
PCM, and nominal values cannot be given. Therefore, it is not possi- ment of the ignition timing is possible. Should the ignition timing be 
ble for the home mechanic to check the ignition timing. incorrect, then a fault must be present in the engine management sys- 

The only way in which the ignition timing can be checked is using tem. 

Specifications 

General 

System type Electronic distributorless ignition system (DIS) with ignition module 

controlled by EEC-V engine management module (PCM) 

Firing order 1-3-4-2 

Location of Number 1 cylinder Timing belt end 

Ignition system data 

Ignition timing Controlled by the PCM 

Ignition coil resistances (typical): 

Primary windings 0.4 to 0.6 ohms 

Secondary windings 10,500 to 16,500 ohms 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Ignition coil mounting bolts 

All except 2.3L and 2005 2.0L 48 in-lbs 

2.3L and 2005 2.0L 89 in-Ibs 

Knock sensor mounting bolt 15 
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Notes 



Section 

General information 

Clutch - check 

Clutch master cylinder - removal and installation 

Clutch pedal - removal and installation 

Clutch components - removal, inspection and installation 

Clutch release bearing (and slave cylinder) - removal, inspection 

and installation 

7 — Clutch hydraulic system - bleeding 
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1 General information 

All manual transaxle models are equipped with a single dry-plate 
diaphragm spring clutch assembly. The cover assembly consists of a 
steel cover (doweled and bolted to the flywheel face), the pressure 
plate, and a diaphragm spring. 

The friction disc is free to slide along the splines of the transaxle 
input shaft, and is held in position between the flywheel and the pres- 
sure plate by the pressure of the diaphragm spring. Friction lining 
material is riveted to the friction disc (driven plate), which has a 
spring-cushioned hub. 

The clutch release bearing contacts the fingers of the diaphragm 
spring. Depressing the clutch pedal pushes the release bearing against 
the diaphragm fingers, moving the center of the diaphragm spring 
inwards. As the center of the spring is pushed inwards, the outside of 
the spring pivots outwards, moving the pressure plate backwards and 
disengaging its grip on the friction disc. 

When the pedal is released, the diaphragm spring forces the pres- 
sure plate back into contact with the friction linings on the friction disc. 
The disc is now firmly held between the pressure plate and the fly- 
wheel, thus transmitting engine power to the trans-axle. 

All Focus models have a hydraulically-operated clutch. A master 
cylinder is mounted below the clutch pedal, and takes its hydraulic 
fluid supply from a separate chamber in the brake fluid reservoir. 
Depressing the clutch pedal operates the master cylinder pushrod, and 

the fluid pressure is transferred along the fluid lines to a slave cylinder 

mounted inside the bellhousing. The slave cylinder is incorporated into 
the release bearing - when the slave cylinder operates, the release 
bearing moves against the diaphragm spring fingers and disengages 
the clutch. 

The hydraulic clutch offers several advantages over a cable-oper- 
ated clutch - it is completely self-adjusting, requires less pedal effort, 
and is less subject to wear problems. 

Since many of the procedures covered in this Chapter involve 
working under the vehicle, make sure that it is securely supported on 
axle stands placed on a firm, level floor (see Jacking and towing). 

e»Note: Throughout this Chapter, it is often necessary (and 
more convenient) to refer to the clutch components by the type 
of transmission installed - refer to the Specifications at the start 
of this Chapter. | 

The hydraulic fluid used in the system is brake fluid, which is 
poisonous. Brake fluid can harm your eyes and damage painted 
surfaces, so use extreme caution when handling or pouring it. 
Do not use brake fluid which is more than one year old. Brake 
fluid absorbs moisture from the air. Excess moisture can cause 
a dangerous loss of braking effectiveness. 

1 The following checks may be performed to diagnose a clutch 
problem: 

a) Check the fluid lines from the clutch master cylinder into the 
bellhousing for damage, signs of ieakage, or for kinks or 
dents which might restrict fluid flow. 

b) To check ‘Clutch spin-down time’, run the engine at normal 
idle speed with the transaxle in neutral (clutch pedal up). Dis- 
engage the clutch (pedal down), wait several seconds, then 
engage reverse. No grinding noise should be heard. A grind- 
ing noise would most likely indicate a problem in the pres- 
sure plate or the friction disc. Remember, however, that the 
MIX 75 transaxle reverse gear is equipped with a synchro- 
mesh, so the probable symptom of a clutch fault would be a 
slight rearwards movement (or attempted movement) of the 
vehicle. If the check is made-on level ground with the parking 
brake released, the movement would be more noticeable. 

c) To check for complete clutch release, run the engine at idle, 
and hold the clutch pedal approximately half an inch from the 
floor. Shift between 1st gear and reverse several times. If the 
shift is not smooth, or if the vehicle attempts to move for- 
wards or backwards, component failure is indicated. 

d) Slow or poor operation may be due to air being present in the 
fluid. This is most likely after servicing work has been carried 
out, as the system is self-bleeding in normal use. If the sys- 
fem has not been disturbed, air in the system may well be the 
result of a leak. The system can be bled of air as described in 
Section 7. 

€) Check the clutch pedal for excessive wear of the bushings, and 
for any obstructions which may restrict the pedal movement. 

f) If clutch failure is apparent after prolonged driving in very wet 
weather or (particularly) flooding, the clutch friction disc may 

have corroded to the input shaft, and will therefore not release 

even when the clutch is depressed. Before attempting to free 
it, consult a Ford dealer or garage - starting the engine in 

gear with the clutch depressed may lead to component dam- 
age. The likelihood of this problem arising can be reduced by 
always greasing the input shaft splines when installing clutch 
components. 

PEDAL STROKE - CHECKING 

2 Turn the steering wheel (from the straight-ahead position) to the 
left by about 30 degrees. 

3 Using tape or a cable-tie, attach the end lip of a measuring tape 
to the clutch pedal rubber. Alternatively, have an assistant hold the 
measuring tape in place - either way, make sure that the end of the tape 
does not move from one measurement to the next. 

4 Without touching the pedal, read off and record the distance mea- 
sured from the pedal to the front of the steering wheel rim (dimension A). 

9 Now press the pedal down to its stop, and record the new dis- 
tance (dimension B). Make sure that the pedal action is not hindered 
by the carpets or floor mats, or by incorrect installation of the master 
cylinder. 

6 The pedal stroke C is obtained by subtracting dimension A from 
dimension B: 

C (stroke) = B (depressed dimension) minus A (released dimension) 
7 Check that the dimension is within the tolerance given in the 

Specifications. No adjustment of the pedal stroke is possible - provid- 
ing the clutch is working satisfactorily, even a dimension outside the 
tolerance is arguably acceptable. An incorrect pedal stroke combined 
with poor clutch operation points to a component failure - check the 
pedal and master cylinder first. 
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ck WARNING: 

Refer to the Warning in Section 1 concerning the dangers of 
hydraulic fluid before proceeding. 

REMOVAL 

> Refer to illustrations 3.7, 3.9 and 3.10 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Working inside the vehicle, move the driver's seat fully to the 

rear, to allow maximum working area. Remove the fasteners securing 
the driver's side lower dash trim panel, and remove the panel from the 
car, unclipping the diagnostic connector plug as the panel is removed. 

3 Although not essential, removing the clutch pedal as described in 
Section 4 will make removing the master cylinder considerably easier. 

4 Before proceeding, anticipate some spillage of hydraulic (brake) 

3.7 Master cylinder and related components 

Brake/clutch fluid level switch 

Brake/clutch fluid reservoir 

Clutch fluid supply pipe 
Retaining clips 

Fluid pressure pipe (to slave cylinder) 

Firewall grommet 

Master cylinder 
Clutch pedal return spring 
Piston rod-to-pedal connection 

Clutch pedal SDWDON DAA WH ™ — 

-3 Clutch master cylinder - removal and installation 

fluid. If sufficient fluid comes into contact with the carpet, it may be 
discolored or worse. Place a good quantity of clean rags below the 
clutch pedal, and have a container ready in the engine compartment. 

5 On later models, the underhood electrical junction block may 
have to be unbolted and set aside to access the fluid connections at the 
firewall. Use a suction device to remove as much fluid as possible from 
the reservoir. Remove the brake fluid reservoir cap, and then tighten it 
back down over a piece of cellophane or cling film, to obtain an airtight 
seal. This may help to reduce the spillage of fluid when the lines are 

disconnected. 
6 To gain access to the fluid connections where they pass through 

the engine compartment firewall, jack up the front of the car, and sup- 
port it on axle stands (see Jacking and towing). 

7 Working in the engine compartment, or from below, pull out the 
securing clip from the top of the fluid supply connection (the larger- 
diameter pipe). Pull the pipe fitting from the master cylinder; anticipate 
some fluid loss, and plug or clamp the hose end if possible (see illus- 
tration). 
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3.9 Remove the pipe flange clip 

8 To remove the (smaller) fluid pressure pipe, first release it from 
the support bracket adjacent to the firewall. Pull out the securing clip 
from above, then pull the pipe fitting out of the base of the cylinder. 
Again, plug or tape over the pipe end, to avoid losing fluid, and to pre- 
vent dirt entry. 

9 Returning to the driver's footwell, first unscrew the nut (or pull 
off the metal clip) which secures the pipe flange to the firewall (see 
illustration). 

10 Remove the two bolts that secure the master cylinder body to the 
pedal bracket (see illustration). 

11 Unclip the master cylinder sideways from the pedal bracket, then 
carefully pry off the piston rod from the top of the clutch pedal. Taking 
care not to tilt the master cylinder (to avoid further fluid spillage), 
remove it from the footwell. 

4 Clutch pedal - removal and installation 

REMOVAL 

» Refer to illustrations 4.3, 4.4 and 4.6 

1 Disconnect the battery negative cable, and position the cable 
away from the terminal. 

2 Working inside the vehicle, move the driver's seat fully to the 
rear, to allow maximum working area. Remove the fasteners securing 
the driver's side lower dash trim panel, and take out the panel, unclip- 
ping the diagnostic connector plug as the panel is removed. 

3 Unscrew the nut from the end of the pedal pivot shaft, and with- 
draw the pedal pivot shaft sufficiently through the mounting bracket 
(see illustration). Unless the brake pedal is also to be removed, the 
shaft need only be partially withdrawn. 

3.10 Master cylinder-to-pedal bracket bolts (arrows) 

INSTALLATION 

12 Installation is a reversal of removal, noting the following points: 

a) Tighten the mounting bolts to the specified torque. 
b) If necessary, install new clips when reconnecting the fluid 

pipes. 
c) Install the clutch pedal (if removed) as described in Section 4. 
d) Remove the cellophane from under the fluid reservoir cap, 

and top-up the fluid level (see Chapter 1). 
6) Refer to Section 7 and bleed the clutch hydraulic system. 
f) If the fluid level in the reservoir fell sufficiently, it may be nec- 

essary to bleed the brake system also - refer to Chapter 9. 
g) On completion, operate the clutch a few times without starting 

the engine, then check for signs of fluid leakage at the firewall 
connections in the engine compartment. 

h) Start the engine, and check for correct clutch operation. 

4.3 Unscrew the pivot shaft nut 
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4.4 Remove the master cylinder piston rod 

4 Carefully pry off the master cylinder piston rod from the top of 
the clutch pedal, then unhook and remove the clutch pedal return 
spring (see illustration). Disconnect the following switches at the pedal 
assembly: brake light switch ; cruise control (if equipped); starter safety 
switch; and clutch pedal position switch. 

5 Remove the clutch pedal: recover the clutch pedal metal sleeve, 
and the plastic bushings if they are loose. 

6 With the pedal removed, inspect and replace the components as 
necessary (see illustration). Also check the rubber pad which contacts 
the clutch pedal switch. 

4.6 Remove the pedal bushing and check its condition 

INSTALLATION 

7 Prior to installing the pedal, apply a little grease to the pivot 
shaft, sleeve and pedal bushings. 

8 Installation is a reversal of the removal procedure, making sure 

that the bushings and sleeve are correctly located. 
9 Check the clutch operation and the pedal stroke, as described in 

Section 2. 

5 Clutch components - removal, inspection and installation 

Dust created by clutch wear and deposited on the clutch compo- 
nents is a health hazard. DO NOT blow it out with compressed 
air, and do not inhale any of it. DO NOT use gasoline or petro- 
leum-based solvents to clean off the dust. Brake system cleaner 
should be used to flush the dust into a suitable receptacle. After 
the clutch components are wiped clean with rags, dispose of 
the contaminated rags and cleaner in a sealed, marked con- 
tainer. 

REMOVAL 

> Refer to illustrations 5.3 and 5.4 

1 Access to the clutch may be gained in one of two ways. The 
engine/transaxle unit can be removed, as described in Chapter 2C, and 
the transaxle separated from the engine on the bench. Alternatively, the 
engine may be left in the vehicle and the transaxle renoved indepen- 
dently, as described in Chapter 7A. 

2 Having separated the transaxle from the engine, check if there 
are any marks identifying the relation of the clutch cover to the fly- 
wheel. If not, make your own marks using a dab of paint or a marker. 
These marks will be used if the original cover is reinstalled, and will 
help to maintain the balance of the unit. A new cover may be installed 
in any position allowed by the locating dowels. 
3 Unscrew the six clutch cover retaining bolts, working in a diag- 

onal sequence, and loosening the bolts only a turn at a time (see illus- 
tration). If necessary, the flywheel may be held stationary using a wide- 
bladed screwdriver, inserted in the teeth of the starter ring gear and 
resting against part of the cylinder block. Ford states that, on all mod- 
els, new cover bolts must be used during installation. 

4 Ease the clutch cover off its locating dowels. Be prepared to 
catch the clutch friction disc, which will drop out as the cover is 
removed (see illustration). Note which way the friction disc is installed. 

5.3 Loosen the clutch cover (pressure plate) retaining bolts 
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INSPECTION 

5 The most common problem that occurs in the clutch is wear of 
the clutch friction disc (driven plate), However, all the clutch compo- 
nents should be inspected at this time, particularly if the engine has 
high mileage. Unless the clutch components are known to be virtually 
new, it is worth replacing them all as a set (disc, pressure plate and 
release bearing). Replacing a worn friction disc by itself is not always 
satisfactory, especially if the old disc was slipping and causing the 
pressure plate to overheat. 

6 Examine the linings of the friction disc for wear and loose rivets, 
and the disc hub and rim for distortion, cracks, broken torsion springs, 
and worn splines. The surface of the friction linings may be highly 
glazed, but as long as the friction material pattern can be clearly seen, 
and the rivet heads are at least 3/64-inch (1 mm) below the lining sur- 
face, this is satisfactory. The disc must be replaced if the lining thick- 
ness has worn down to, or just above, the level of the rivet heads. 

7 If there is any sign of oil contamination, indicated by shiny black 
discoloration, the disc must be replaced, and the source of the contam- 
ination traced and rectified. This will be a leaking crankshaft oil seal or 
transaxle input shaft oil seal. The replacement procedure for the former 
is given in the relevant Part of Chapter 2. Replacement of the transaxle 
input shaft oil seal should be entrusted to a dealer service department 
or transmission specialist, as it involves dismantling the transaxle, and 
(where applicable) the replacement of the clutch release bearing guide 
tube, using a press. 

8 Check the machined faces of the flywheel and pressure plate. If 

5.4 Remove the clutch cover, and take out the friction disc 

either is grooved, or heavily scored, replacement is necessary. The 
pressure plate must also be replaced if any cracks are apparent, or if 
the diaphragm spring is damaged or its pressure suspect. Pay particu- 
lar attention to the tips of the spring fingers, where the release bearing 

acts upon them. 
9 With the transaxle removed, it is also advisable to check the con- 

dition of the release bearing, as described in Section 6. Having got this 
far, it is almost certainly worth replacing it. Note that the release bear- 
ing is integral with the slave cylinder - the two must be replaced 
together; however, given that access to the slave cylinder is only possi- 
ble with the transaxle removed, not to replace it at this time is probably 

a false economy. 

INSTALLATION 

» Refer to illustrations 5.11, 5.14 and 5.15 

10 It is important that no oil or grease is allowed to come into con- 
tact with the friction material of the friction disc or the pressure plate 
and flywheel faces. To ensure this, it is advisable to install the clutch 
assembly with clean hands, and to wipe down the pressure plate and 
flywheel faces with a clean dry rag before assembly begins. 

11 Place the friction disc against the flywheel, ensuring that it is 
facing the right way (see illustration). The disc may be marked FLY- 
WHEEL SIDE, but if not, position it so that the raised hub with the 
cushion springs is facing away from the flywheel. 

12 Place the clutch cover over the dowels. Install the retaining bolts 
(install new ones on MTX 75 transmission models), and tighten them 
finger-tight so that the friction disc is gripped lightly, but can still be 
moved. 

13 The friction disc must now be centralized so that, when the 
engine and transmission are mated, the splines of the gearbox input 
shaft will pass through the splines in the center of the friction disc hub. 

14 Insert a clutch alignment too! through the splined hub of the 
clutch disc and into the recess in the crankshaft. Move the tool side- 
ways or up-and-down, to move the friction disc in whichever direction 
is necessary to achieve centralization. 

15 Once the clutch is centralized, progressively tighten the cover 
bolts in a diagonal sequence to the torque setting given in the Specifi- 
cations (see illustration). 

16 Ensure that the input shaft splines and friction disc splines are 
clean. Apply a thin film of high temperature grease to the input shaft 
splines - do not apply excessively, however, or it may end up on the 
friction disc, causing the new clutch to slip. 

17 Install the transaxle to the engine. 

5.11 Install the friction disc 9.14 Use a clutch alignment tool to 5.15 Tighten the clutch cover bolts 
center the friction disc 



6 Clutch release bearing (and slave cylinder) - removal, inspection and installation 

CLUICH 6-7 

6.2a Release bearing and slave cylinder - iB5 transaxle 

1 Release bearing/slave cylinder 

2 Fluid supply pipe (from master cylinder) 
3 Bleed screw 

REMOVAL 

> Refer to illustrations 6.2a, 6.2b, 6.4a and 6.4b 

1 Separate the engine and transaxle as described in the previous 
Section. 

2 The release bearing and slave cylinder are combined into one 
unit, and cannot be separated (see illustrations). 

3 On models with the MTX 75 transaxle, remove the cylinder bleed 
screw dust cap, and pry out the sealing grommet from the bellhousing 
as the cylinder is removed - a new grommet (and suitable sealant) must 
be obtained for installation. 
4 Remove the three mounting bolts, and withdraw the slave cylinder 

and release bearing from the transaxle bellhousing (see illustrations). 

6.2b Release bearing and slave cylinder - MTX 75 transaxle 

1 Release bearing/slave cylinder 
2 Plastic grommet/boot 

3 Bleed screw 

4 — Fluid supply (from master cylinder) 

INSPECTION 

5 Check the bearing for smoothness of operation, and replace it if 
there is any sign of harshness or roughness as the bearing is spun. Do 
not attempt to disassemble, clean or lubricate the bearing. 

6 It is worth replacing the release bearing as a matter of course, 
unless it is known to be in perfect condition. Ford specifically says not 
to re-use the slave cylinder (and therefore, the release bearing) on 
MTX 75 transaxle models, up to 2001 model year. 

7 Check the condition of all O-ring seals, and replace if necessary. 
Considering the difficulty in gaining access to some of the seals if they 
fail, it would be wise to replace these as a precaution. 

6.4a Unscrew the three bolts (arrows) . . . 6.4b ... and remove the slave cylinder/release bearing 
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INSTALLATION 

8 Installation of the clutch release bearing is a reversal of the 
removal procedure, noting the following points: 

a) Tighten the mounting bolts to the specified torque. 

b) On models with the MTX 75 transaxle, install a new sealing 
grommet to the bellhousing, and seal/secure it in position 

using a suitable sealant. 
c) On completion, bleed the system and check for leaks from the 

slave cylinder fluid connection. 

7 Clutch hydraulic system - bleeding 

> Refer to illustration 7.3 

1 The clutch hydraulic system will not normally require bleeding, 
and this task should only be necessary when the system has been 
opened for repair work. However, as with the brake pedal, if the clutch 
pedal feels at all soggy or unresponsive in operation, this may indicate 
the need for bleeding. 

2 A\r inthe clutch system could be the result of a leak. Do not 
overlook the possibility of a leak in the system, for the following rea- 
sons: 

a) Leaking fluid will damage paint and/or carpets. 

b) The clutch system shares its fluid with the braking system, so a 
clutch system leak could result in brake failure from low fluid 
level. 

c) Equally, fluid loss affecting the clutch system could be the result 
of a braking system fluid leak. 

3 The system bleed screw is located on top of the transaxle bell- 
housing, next to the fluid pressure pipe (see illustration). 

4 Remove the air cleaner and intake duct as described in the Chap- 
ter 4A, and the battery and battery tray, as described in Chapter 5A. 

5 Move the pipework and wiring harness to one side as necessary 
to reach the bleed screw. 

6 Remove the bleed screw cap. 
7 Ford technicians use a special tool that enables them to use a 

‘reverse’ bleeding technique. This tool is also available through auto 
parts stores and automotive tool suppliers. For information, this tech- 
nique is described below. However, Ford also says that conventional 
brake bleeding techniques can be used, so if this special tool is not 
available, proceed as described in Step 10. 

8 The Ford tool is a pressurized container of brake fluid, which is 
held at a level below the bleed screw. The fluid reservoir is first drained 
to the MIN level, then the tool is used to force brake fluid in via a tube 

connected to the bleed screw, until the fluid level in the reservoir 
reaches the MAX mark. 

9 Before bleeding the clutch system, it is recommended that the 
braking system be bled first, as described in Chapter 9. 

10 Bleeding the clutch is much the same as bleeding the brakes - 
refer to Chapter 9 for the various methods which may be used. Ensure 
that the level in the brake fluid-reservoir is maintained well above the 
MIN mark at all times, otherwise the clutch and brake hydraulic sys- 
tems will both need bleeding. 

11 On completion, tighten the bleed screw securely, and top-off the 
brake fluid level to the MAX mark. If possible, test the operation of the 
clutch before installing all the components removed for access. 

12 Failure to bleed correctly may point to a leak in the system, or to 
a worn master or slave cylinder. At the time of writing, it appears that 
the master and slave cylinders are only available as complete assem- 
blies - overhaul is not possible. 

7.3 Clutch bleed screw (arrow) 
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‘Specifications 

General 

Brake/clutch fluid type See Chapter 1 

Transaxle type 

2.0L SPI engine iB5 

All other models MTX 75 

e>Note: Throughout this Chapter, it is often necessary (and more convenient) to refer to the clutch components by 
the type of transaxle installed in the vehicle. 

Clutch 

Lining thickness (wear limit) 0.275 inches 

Pedal stroke (not adjustable) 5.25 inches 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Clutch cover/pressure plate to flywheel* 21 

Clutch master/slave cylinder mounting nuts/bolts 80 in-Ibs 

Clutch release lever clamp bolt 18 

*Use new bolts on models with MTX 75 transaxle. 
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Notes 



Section 

General information 

Shift cables - adjustment 

shift cables and gear lever - removal and installation 

Vehicle speed sensor - removal and installation 

Back-up light switch - removal and installation 

Oil seals - replacement 

Transaxle oil - draining and refilling 

Transaxle - removal and installation 

Transaxle overhaul - general information Cm oo “SO OTF & Co NM — 

Reference to other Chapters 

Transaxle oil level check - See Chapter 1 

MANUAL 
TRANSAXLE. 
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1. General information 

The vehicles covered by this manual are equipped with either a 5- 
speed manual, 6-speed manual or a 4-speed automatic transaxle. This 
Part of Chapter 7 contains information on the manual transaxle. Ser- 
vice procedures for the automatic transaxle are contained in Part B. 

The transaxle is contained in a cast-aluminum alloy casing bolted 
to the engine's left-hand end, and consists of the gearbox and final 
drive differential - often called a transaxle, The transaxle unit type is 

stamped on a plate attached to the transaxle. The 5-speed manual 
transaxles used in the Focus are the iB5, MT285 and MTX 75 types - 
refer to the Specifications for application details. 

Drive is transmitted from the crankshaft via the clutch to the input 
shaft, which has a splined extension to accept the clutch friction disc. 
From the input shaft, drive is transmitted to the output shaft, from 
where the drive is transmitted to the differential ring gear, which rotates 
with the differential and planetary gears, thus driving the sun gears and 
driveaxles. The rotation of the planetary gears on their shaft allows the 
inner wheel to rotate at a slower speed than the outer wheel when the 
car iS cornering. 

The input and output shafts are arranged side-by-side, parallel to 
the crankshaft and driveaxles, so that their gear pinion teeth are in con- 
stant mesh. In the neutral position, the output shaft gear pinions rotate 

freely, so that drive cannot be transmitted to the ring gear. Gear selec- 

tion is via a floor-mounted lever and shift cable mechanism. 
The transaxle selector mechanism causes the appropriate selector 

fork to move its respective synchro-sleeve along the output shaft, to 
lock the gear pinion to the synchro-hub. Since the synchro-hubs are 
splined to the output shaft, this locks the pinion to the shaft, so that 
drive can be transmitted. To ensure that gear changing can be made 
quickly and quietly, all forward gears are equipped with a synchromesh 
system consisting of synchro rings and spring-loaded fingers, as well 
as the gear pinions and synchro-hubs. The synchromesh cones are 
formed on the mating faces of the synchro rings and gear pinions. The 
MTX 75 and MT285 have synchromesh on reverse gear, and dual syn- 
chromesh on 1st, 2nd and 3rd gears, for even smoother gear changing. 

TRANSAXLE OVERHAUL 

Because of the complexity of the assembly, possible unavailability 
of replacement parts and special tools necessary, internal repair proce- 
dures for the transaxle are not recommended for the home mechanic. 
The bulk of the information in this Chapter is devoted to removal and 
replacement procedures. 

2 Shift cables - adjustment 

IB5 TRANSAXLE 

» Refer to illustration 2.5 

->Note: A 1/8-inch drill bit will be required for this adjustment. 

1 Inside the car, move the shift lever to neutral. 
- 2 Carefully unclip the surround panel at the base of the shift lever 
boot, and move the panel aside for access to the base of the shift lever, 
disconnecting the switch wiring if necessary. 

3 Insert a 1/8-inch drill bit into the shift lever base mechanism, 
making sure that it is fully inserted. 

4 Apply the parking brake, then jack up the front of the car, sup- 
porting it on axle stands (see Jacking and Towing). Where applicable, 
remove the engine undershield. 

5 At the front face of the transaxle housing, remove the selector 
mechanism cover by working around the edge, releasing a total of 
seven clips (See illustration). 

6 Only the selector cable is to be adjusted during this procedure - 
this is the-cable which comes to the lowest point on the front of the 
transaxle, with its end fitting nearest the engine. 

7 Unlock the selector cable by pressing the colored insert towards 
the engine, and move the transaxle selector lever (not the shift lever 
inside the car) to its center position by moving it up or down as neces- 
sary. 

8 Now move the transaxle selector lever fully to its left- and right- 
hand stop positions, and release it. Lock the selector cable in the final 
position by moving the colored insert away from the engine. 

9 Install the selector mechanism cover, ensuring that the clips 
engage correctly, and lower the car to the ground. 

10 Inside the car, remove the drill bit from the shift lever base 
mechanism, and install the surround panel. 

11 Start the engine, keeping the clutch pedal depressed, and check 
for correct gear selection. 

MTX75 AND M1285 TRANSAXLES 

->Note 1: A special will be required in order to carry out the fol- 
lowing adjustment. This tool locks the shift lever in the neutral 
position during adjustment. If the tool is not available, adjust- 
ment is still possible by proceeding on a trial-and-error basis, 
preferably with the help of an assistant to hold the shift lever in 
the neutral position. 

Note 2: On some models with the MTX 75 transaxle, access 
to the shift cables (at the rear of the transaxle) is far from easy, 
and may in fact only be at all possible from above. If this is 
found to be the case, removing the air cleaner and the auxiliary 
fusebox will improve working room. 

12 Apply the parking brake, then jack up the front of the car, sup- 

2.9 Remove the cover from the selector mechanism 
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porting it on axle stands (see Jacking and Towing). Where applicable, 
remove the engine undershield and left-hand fenderwell liner. 

13 Inside the car, move the shift lever to neutral. 
14 Under the car, the shift and selector levers on the transaxle 

Should be vertical when neutral is selected. On some models, it may 
only be possible to view the cables from above, and even then, not 
easily. 

15 If adjustment is required, release the adjusters on the cables by 
depressing the tabs on the sides of the red plastic locking sliders. 

16 If using the special tool, inside the car, pry out the shift lever 

boot frame and pull the boot up onto the shift knob. Lock the shift lever 
in neutral. 

17 If the special tool is not available, have an assistant place the 
shift lever in the approximate neutral position, and hold it there. 

18 With the levers on the transaxle in neutral, lock the red plastic 
locking sliders by pressing them in. 

19 Where applicable, remove the special tool, and install the boot to 
the shift lever. 

20 Lower the car to the ground. Start the engine, keeping the clutch 
pedal depressed, and check for correct gear selection. 

3 Shift cables and gear lever - removal and installation 

e>Note: On some models with the MTX 75 and MT285 
transaxles, access to the shift cables (at the rear of the 
transaxle) is far from easy, and may in fact only be at all possi- 
ble from above. If this is found to be the case, removing the air 
cleaner and the auxiliary fusebox will improve working room. 

REMOVAL 

_» Refer to illustrations 3.7a, 3.7b, 3.8, 3.10a, 3.10b, 3.10c, 
3.10d and 3.15 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Inside the car, place the gear lever in neutral. 
3 Apply the parking brake, then loosen the front wheel nuts. Jack 

up the front of the vehicle and support it on axle stands (see Jacking 
and Towing). Remove both wheels. 

4 Remove the engine undershield (where applicable) and the left- 
hand fenderwell liner. 

5 Remove the front section of the exhaust pipe, referring to Chap- 
_ter 4A. Note particularly that the flexible section of the exhaust must 
Not be bent too far during removal. 
_ 6 Remove the washer-type fasteners, and lower the exhaust heat 
_ Shield from the vehicle underside. 
_ 7 Atthe transaxle, unclip the cover (if equipped) from the selector 
_ mechanism. Remove the cables from the support brackets by twisting 
_ the spring-loaded knurled collars clockwise (iB5) or counterclockwise 
_ (MTX75/MT285). Release the colored plastic clips that secure the 

_ 3.7b Remove the selector cable - MTX75/MT285 type 
transaxle shown 

3.7a Selector (A) and shift (B) cables, with support bracket 
collars (C) and cable adjuster securing clip (D) - 
iB5 transaxle 

cable adjuster(s), and remove the cables from the transaxle levers - 
note their installed locations (see illustrations). Withdraw the cables 
downwards from the engine compartment. 

8 Unclip and remove the shift lever trim panel, then lift it upwards 
and disconnect the switch wiring (see illustration). 

9 Remove the center console as described in Chapter 11. 

3.8 Unclip the shift lever trim for access to the cables 
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3.10c ... and disconnect them from 

the lever 

10 Disconnect the shift (white) and selector (black) inner cables 
from the gear lever by prying off the end fittings. Disconnect the cable 
casings from the floor brackets by twisting the collars clockwise (iB5) 
or counterclockwise against each other (MTX 75) (See illustrations). 

11 Remove the fasteners securing the heater air duct to the floor, 
and remove the duct. 

12 Unscrew the fasteners securing the side cover panels between 
the center section of the dash panel and the floor, and remove the pan- 
els. Behind these panels, release the clips and remove the screws 
securing the heater side panels, and remove the panels. 

13 Fold back the carpet and insulation material under the center part 
of the dash for access to the selector cable floor grommet. Remove the 

3.10d Release the cable casings 

from the floor brackets by twisting 
the knurled collars 

3.15: Selector mechanism 

mounting nuts 

two screws and release the grommet from the floor. 
14 Pass the cables down through the vehicle floor, and remove 

them from under the car. 
15 If required, the shift lever can be removed by unscrewing the 

mounting bolts, or the complete shift mechanism can be removed by 
unscrewing the four nuts (see illustration). 

INSTALLATION 

16 Installation is a reversal of removal. Use new clips when recon- 
necting the shift cables, and adjust the cables as described in Sec- 
tion 2. 

4 Vehicle speed sensor - removal and installation — : 

1 The Focus has an electronic speedometer, rather than the older, 
cable-driven mechanical type. An electronic sensor is installed in the 
transaxle (in place of the older speedometer drive pinion), and the 
speed signal from this sensor is passed to the instrument panel via the 
engine management PCM. Besides driving the speedometer, the speed 
sensor signal is used by the PCM as one of the parameters for fuel 
system-related calculations. 

REMOVAL 

> Refer to illustration 4.3 

2 Access to the speed sensor is easiest from below. Apply the 
parking brake, then loosen the left-hand front wheel nuts. Jack up the 
front of the car and support it on axle stands (see Jacking and Towing). 
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3 Remove the left-hand front wheel and the fenderwell liner - the 
sensor is located next to the right-hand driveaxle, at the rear of the 
transaxle (see illustration). 

4 Disconnect the wiring plug from the top of the sensor. 
5 Using needle-nose pliers, pull out the retaining pin at the base of 

the sensor, noting how it is installed. 
6 Pull the sensor out of its location in the transaxle - be prepared 

for a little oil spillage. Recover the O-ring seal - install a new seal if the 
old one is in poor condition. 

INSTALLATION 

7 Installation is a reversal of the removal procedure, but lightly oil 
the O-ring before inserting the assembly in the transaxle casing. 

4.3 Vehicie speed sensor (arrow) - seen from below (iB5 
model shown) 

9 Back-up light switch - removal and installation 

IB5 TRANSAXLE 

> Refer to illustrations 5.1 and 5.2 

1 The switch is located on the front of the transaxle, next to the 
selector cable front cover (see illustration). To improve access, jack up 
the front left-hand side of the car (see Jacking and Towing). 

2 Disconnect the wiring plug from the switch (see illustration). 
3 Unscrew and remove the switch from the front of the transaxle - 

anticipate a little oil spillage as this is done. 
4 Installation is a reversal of removal. Tighten the switch to the 

specified torque. 

MTX75 AND M1285 TRANSAXLES 

» Refer to illustration 5.6 5.1 Back-up light switch - iB5 transaxle 

5 The switch is located on top of the transmission. Remove the air 
cleaner as described in Chapter 4, and the battery and battery tray, as 
described in Chapter 5A. 7 Unscrew the mounting bolts and remove the back-up light 

6 Disconnect the wiring leading to the back-up light switch on the switch from the cover housing on the transaxle. 
top of the transaxle (see illustration). 8 Installation is a reversal of the removal procedure. 

__ §.2 Disconnect the back-up light switch wiring plug 5.6 Disconnect the multi-plug, then unscrew the two 

7... retaining bolts (arrows) - MTX 75 transaxle 
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6 Oil seals - replacement 

1 Oil leaks frequently occur due to wear or deterioration of the dri- 
veaxle oil seals, vehicle speed sensor O-ring, or the selector shaft oil 
seal (iB5). Replacement of these seals is relatively easy, since the 
repairs can be performed without removing the transaxle from the vehi- 

Cle. 

DRIVEAXLE OIL SEALS 

> Refer to illustrations 6.4 and 6.7 

2 The driveaxle oil seals are located at the sides of the transaxle, 
where the driveaxles enter the transaxle. If leakage at the seal is sus- 
pected, raise the vehicle and support it securely on axle stands. If the 
seal is leaking, oil will be found on the side of the transaxle below the 
driveaxle. 

3 Refer to Chapter 8 and remove the appropriate driveaxle. 
4 Using a large screwdriver or prybar, carefully pry the oil seal out 

of the transaxle casing, taking care not to damage the transaxle casing 
(see illustration). 

6.4 Pry out the oil seal with a suitable lever 

6.7 Drive in the oil seal using a socket 

5 Wipe clean the oil seal seat in the transaxle casing. 
6 Dip the new oil seal in clean oil, then press ita little way into the 

casing by hand, making sure that it is square to its seat. 
7 Using a seal driver or a large socket, carefully drive the oil seal 

fully into the casing until it contacts the seating (see illustration). 
8 When replacing the left-hand driveaxle on the iB5 transaxle, use 

the protective sleeve which should be provided with factory parts. The 
sleeve is inserted into the seal, and the driveaxle is then inserted 
through it - the sleeve is then withdrawn. 

9 Install the driveaxle (see Chapter 8). 

VEHICLE SPEED SENSOR OIL SEAL 

10 The procedure is covered in Section 4. 

SELECTOR SHAFT OIL SEAL (IB5) 

11 Apply the parking brake, then jack up the front of the car, sup- 
porting it on axle stands. 

12 At the front face of the transaxle housing, remove the selector 
mechanism cover by working around the edge, releasing a total of 
seven Clips. 

13 Pry off the retaining clips, then pull the shift and selector cables 
from the transaxle levers, and detach them from the cable support 
brackets by turning the knurled collars clockwise. 

14 Unscrew and remove the four bolts securing the selector mecha- 
nism rear cover to the transaxle housing. 

15 Remove the transaxle shift lever by prying off the protective cap 
and extracting the retaining clip. 

16 With the shift lever removed, unscrew the securing bolt and take 
off the selector lever and dust cover. 

17 The selector shaft oil seal can now be pried out of ifs location. If 
using a screwdriver or similar sharp tool, take great care not to mark or 
gouge the selector shaft or the seal housing as this is done, or the new 
seal will also leak. 

18 Before installing the new oil seal, carefully clean the visible part 
of the selector shaft, and the oil seal housing. Wrap a little tape around 
the end of the shaft, to protect the seal lips as they pass over it. 

19 Smear the new oil seal with a little oil, then carefully guide it 
over the end of the selector shaft, lips facing inwards (towards the 
transaxle). 

20 Making sure that the seal stays square to the shaft, press it fully 
along the shaft (if available, a 16 mm box-end wrench is ideal for this). 

21 Press the seal fully into its housing, again using the box-end 
wrench or perhaps a deep socket. Remove the tape from the end of the 
shaft. 

22 The remainder of installation is a reversal of removal. Tighten the 
selector lever securing bolt to the specified torque, and use new Clips 
when reconnecting the shift cables. 

23 On completion, check and if necessary adjust the cables as 
described in Section 2. 
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7 Transaxle oil - draining and refilling 

e>Note: Although not included in the maintenance schedule by 
the manufacturer, it is a good idea to drain and replace the 
manual transaxle oil on a regular basis. The frequency with 
which this needs to be carried out can be left to the individual, 
but it is certainly advisable on a vehicle that has covered a high 
mileage. 

IB5 TRANSAXLE 

1 The iBS transaxle has no drain plug; the most effective way to 
drain the oil is to remove one or both driveshafts, as described in 
Chapter 8. 

2 When refilling the transaxle, remember that the vehicle must be 
level for the oil level to be correct. Refill the transaxle using the infor- 
mation in Chapter 1 - refer to Recommended lubricants and fluids in 
the Chapter 1 Specifications for the type of oil to be used. 

MTX75 AND M1285 TRANSAXLES 

3 The drain plug is located in the base of the differential housing - 
like the oil filler/level plug, a special hexagonal socket (or large Allen 
key) will be required for removal. 

4 The oil is best drained when the transaxle is hot, but bear in 
mind the risk of burning yourself on hot exhaust components, etc. 
Apply the parking brake, then jack up the front of the car, and support it 

on axle stands (see Jacking and towing). 
5 Where applicable, remove the engine undershield. Position a 

suitable container under the transaxle drain plug, then unscrew and 
remove it, and allow the oil to drain. 

6 When thie flow of oil stops, clean and install the drain plug, and 
tighten it to the specified torque. 

7 When refilling the transaxle, remember that the vehicle must be 
level for the oil level to be correct. Refill the transaxle using the infor- 
mation in Chapter 1 - refer to Recommended lubricants and fluids in 
the Chapter 1 Specifications for the type of oil to be used. 

8 Transaxle - removal and installation 

4k WARNING: 

The hydraulic fluid used in the system is brake fluid, which is 
poisonous. Brake fluid can harm your eyes and damage painted 
surfaces, so use extreme caution when handling or pouring it. 
Do not use brake fluid which is more than one year old. Brake 
fluid absorbs moisture from the air. Excess moisture can cause 
a dangerous loss of braking effectiveness. 

->Note: Read through this procedure before starting work to see 
what is involved, particularly in terms of lifting equipment. 
Depending on the facilities available, the home mechanic may 
prefer to remove the engine and transaxle together, then sepa- 
rate them on the bench, as described in Chapter 2C. The help of 
an assistant is highly recommended if the transaxle is to be 
removed (and later installed) on its own. 

-8.3a Pry up the locking clip... 

REMOVAL - IB5 TRANSAXLE 

» Refer to illustrations 8.3a, 8.3b, 8.4, 8.9, 8.12a, 8.12b, 
8.12c, 8.14, 8.18, 8.19, 8.20a, 8.20b and 8.26 

1 Remove the air cleaner and intake duct as described in Chap- 
ter 4A. 

2 Remove the battery and battery tray as described in Chapter 5A, 
and the ignition coil, as described in Chapter 5B. 

3 Make sure that the shift lever is in neutral. Taking adequate pre- 
cautions against brake fluid spillage (refer to the Warning at the start of 
this Section), pull out the securing clip, then pull the line fitting out of 
the clutch slave cylinder at the top of the transaxle (see illustrations), 
Plug or tape over the end of the line, to avoid losing fluid, and to pre- 
vent dirt entry. 

8.3b ... then pull the clutch hydraulic line out 
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8.4 Unclip the hydraulic line from 
the bracket on top of the transaxle 

4 Unclip the slave cylinder fluid line from the support bracket, and 
move it clear of the transaxle (see illustration). 

5 On models through 2002, remove the plastic cap from the top of 
each front suspension strut, at the inner fender mounting in the engine 
compartment. Holding the piston rod against rotation using an Allen 
key, loosen each strut's center nut by five full turns using a large box 
wrench. On 2003 and later models, do not loosen the center nut, but 
instead loosen the three mounting nuts 5 turns, on the left-hand strut 
only. On 2004 and 2005 models, only loosen the nuts four turns. 
Remove the plastic cap from the top of each front suspension strut, at 
the inner fender mounting in the engine compartment. Holding the pis- 
ton rod against rotation using an Allen key, loosen each strut’s center 
nut by five full turns using a box-end wrench. 

6 Before jacking up the front of the car, loosen the front wheel 
nuts, and if possible, the driveshaft retaining nuts. 

7 Apply the parking brake, and chock the rear wheels. Jack up the 
front of the car, and support it on axle stands (see Jacking and 
Towing). There must be sufficient clearance below the car for the 
transaxle to be lowered and withdrawn. Remove the front wheels and, 
where applicable, the engine undershield. 

8 Disconnect the wiring plugs from the back-up light switch, and 
from the vehicle speed sensor, referring to Sections 4 and 5 if neces- 
sary. 

8.9 Unclip and remove the plastic 
cover from the front of the transaxle 

8.12a Unscrew the starter motor 

mounting bolts .. . 

9 Atthe front of the transaxle, unclip the cover from the selector 
mechanism (see illustration). Remove the cables from the support 
brackets by twisting the spring-loaded knurled collars clockwise. 
Release the colored plastic clip securing the selector cable adjuster, 
and remove the cables from the transaxle levers - note their locations. 
Release the cables from the clips on top of the transaxle, and move the 
cables clear. 

10 Working from below, remove the two fasteners securing the aux- 
iliary drivebelt lower cover, and remove the cover from the engine: 

11 Remove both driveshafts from the transaxle as described in 
Chapter 8. 

12 Remove the starter motor as described in Chapter 5A. Note that a 
ground cable is attached to the upper mounting bolt, and the transaxle 
cable support bracket is secured to the rear bolt (see illustrations). As 
far as possible, pull the wiring harness through and to one side of the 
transaxle. 

13 Unscrew and remove the two nuts/bolts, and separate the 
exhaust front pipe at the first flange joint under the car. Unhook the 
exhaust pipe from the rubber mountings. 

14 Unscrew the two through-bolts and remove the engine/transaxle 
rear mount from the subframe (see illustration). 

15 The engine/transaxle must now be supported, as the left-hand 
mounting must be disassembled and removed. Dealer technicians use 

8.12b .. . the wiring harness and ground point is attached to 
this bolt... 

8.12c¢ .. . and the transaxle cable support bracket is 
attached to this one 
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8.14 Remove the engine/transaxle rear mount 

a support bar that locates in the tops of the inner fenders - proprietary 
engine support bars are available from tool rental outlets. 

16 If a support bar is not available, an engine hoist should be used. 
With an engine hoist, the engine/transaxle can be maneuvered more 
easily and safely. In the workshop, we found the best solution was to 
move the engine to the required position, and support it from below - 
using the hoist on the transaxle then gave excellent maneuverability, 
and total control for lowering out. 

17 Supporting both the engine and transaxle from below should be 
considered a last resort, and should only be done if a heavy-duty 
hydraulic floor jack is used, with a large, flat piece of wood on the jack 
head to spread the load and avoid damage to the oil pan. Another jack 
will be needed to lower the transaxle out (if you're not using the hoist 
method described in Step 16), preferably one made for this purpose, 
equipped with safety chains (these can be obtained at most equipment 
rental yards). 

e>Note: Always take care when using a hydraulic jack, as it is 
possible for this type to collapse under load. 

18 With the engine securely supported, progressively unscrew and 
remove the nuts securing the top section of the engine left-hand 
mount, and lift it off (see illustration). 

19 Remove the bolts securing the engine left-hand mounting brace, 
and remove the brace from the engine mount (see illustration). 

8.19 Unscrew the two bolts (arrows) 
securing the mounting brace 

8.20a Unscrew the three nuts 

(arrows)... 

8.18 Lift off the top section of the left-hand mount 

20 Remove three further nuts, and remove the lower section of the 
engine left-hand mount - note that one of the nuts secures the clutch 

hydraulic pipe support bracket (see illustrations). 
21 Unscrew and remove the uppermost transaxle-to-engine flange 

bolts - do not remove all the flange bolts at this stage. 
22 Taking care that nothing which is still attached to the engine is 

placed under strain, lower the transaxle as far as possible. 
23 Remove the transaxle-to-engine lower flange bolts, noting that, 

on some models, one of the bolts also retains the power steering pipe 
support bracket. The flange bolts are of different lengths, so note their 
positions carefully for replacement. 

24 Check that, apart from the remaining flange bolts, there is noth- 
ing preventing the transaxle from being lowered and removed. Make 
sure that any wiring or hoses lying on top of the transaxle are not 
going to get caught up and stretched as the transaxle is lowered. 

25 Unscrew the remaining flange bolts. If the transaxle does not 
separate on its own, it must be rocked from side-to-side, to free it from 
the locating dowels. As the transaxle is withdrawn from the engine, 
make sure its weight is supported at all times - the transaxle input shaft 
(or the clutch) may otherwise be damaged as it is withdrawn through 
the clutch assembly bolted to the engine flywheel. Recover the adapter 
plates installed between the engine and transaxle, as they may fall out 
when the two are separated. 

8.20b ... and remove the lower 

section of the left-hand mount 
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26 Keeping the transaxle steady, carefully lower it down and remove 
it from under the car (see illustration). The transaxle will have to be 
moved forwards to clear the subframe as it is lowered - if the transaxle 
is being supported from below, take care that it is kept steady. 

27 The clutch components can now be inspected with reference to 
Chapter 6, and replaced if necessary. Unless they are virtually new, it is 
worth replacing the clutch components as a matter of course, even if 
the transaxle has been removed for some other reason. 

REMOVAL - MTX 75 TRANSAXLE 

28 Remove the air cleaner and intake duct as described in Chapter 
4A. Also remove the air intake from the front panel, and the resonator 
and air intake tube. 

29 Remove the battery and battery tray as described in Chapter 5A, 
and the ignition coil as described in Chapter 5B. 

30 Unscrew the bolt and disconnect the main ground lead next to 
the windshield washer reservoir filler neck. 

31 If available, attach the special tool to the shift lever as described 

in Section 3. 
32 Make sure that the shift lever is in neutral. Pry off the retaining 

clips, and pull the shift and selector cable end fittings from the 
transaxle levers. Release the colored locking sliders by pressing them 
in. Disconnect the cable casings from the support brackets by turning 
the knurled collars counterclockwise. Move the cables clear of the 
transaxle. 

33 Taking adequate precautions against brake fluid spillage (refer to 
the Warning at the start of this Section), pull out the securing clip, 
then pull the fitting out of the clutch slave cylinder at the top of the 
transaxle. Plug or tape over the end of the fitting, to avoid losing fluid, 
and to prevent dirt entry. 

34 Move the slave cylinder fluid line clear of the transaxle. 
35 On models through 2002, remove the plastic cap from the top of 

each front suspension strut, at the inner fender mounting in the engine 
compartment. Holding the piston rod against rotation using an Allen 
key, loosen each strut’s center nut by five full turns using a large box 
wrench. On 2003 and later models, do not loosen the center nut, but 
instead loosen the three mounting nuts 5 turns, on the left-hand strut 
only. On 2004 and 2005 models, only loosen the nuts four turns. 

36 Before jacking up the front of the car, loosen the front wheel nuts 
and the driveaxle retaining nuts. 

37 Apply the parking brake, and chock the rear wheels. Jack up the 
front of the car, and support it on axle stands (see Jacking and 
Towing). There must be sufficient clearance below the car for the 
transaxle to be lowered and withdrawn. Remove the front wheels and 
where applicable, the engine undershield. 

38 Disconnect the wiring plugs from the back-up light switch, and 
from the vehicle speed sensor, referring to Sections 4 and 5 if neces- 
sary. 

39 Working from below, remove the two fasteners securing the aux- 
iliary drivebelt lower cover, and remove the cover from the engine. 

40 Remove both driveaxles from the transaxle as described in 
Chapter 8. 

41 Remove the starter motor as described in Chapter 5A. 
42 Unscrew the flange nuts/bolts at either end, and remove the flex- 

ible section of exhaust pipe from under the car. Refer to Chapter 4A 
and remove the catalytic converter. 

43 Unscrew the two through-bolts and remove the engine/transaxle 
rear mount from the subframe. 

44 The engine/transaxle must now be supported, as the left-hand 
mounting must be disassembled and removed. Dealer technicians use 

8.26 Lowering out the transaxle 

a support bar that locates in the tops of the inner fenders - proprietary 
engine support bars are available from tool rental outlets. 

45 \f a support bar is not available, an engine hoist should be used. 
With an engine hoist, the engine/transaxle can be maneuvered more 
easily and safely. In the workshop, we found the best solution was to 
move the engine to the required position, and support it from below - 
using the hoist on the transaxle then gave excellent maneuverability, 
and total control for lowering out. 

46 Supporting both the engine and transaxle from below should be 
considered a last resort, and should only be done if a heavy-duty 
hydraulic floor jack is used, with a large, flat piece of wood on the jack 
head to spread the load and avoid damage to the oil pan. Another jack 
will be needed to lower the transaxle out (if you're not using the hoist 
method described in Step 16), preferably one made for this purpose, 
equipped with safety chains (these can be obtained at most equipment 
rental yards). 

e»Note: Always take care when using a hydraulic jack, as it is 
possible for this type to collapse under load. 

47 With the engine securely supported, progressively unscrew and 
remove the nuts securing the top section of the engine left-hand 
mount, and lift it off. 

48 Remove three further nuts/bolts, and remove the lower section of 
the engine left-hand mount. 

49 Unscrew and remove the two uppermost transaxle-to-engine 
flange bolts - do not remove all the flange bolts at this stage. The 
flange bolts are of different lengths, so note their positions carefully for 
replacement. 

50 Swing the transaxle forwards, and wedge it in position with a 
stout piece of wood, about 13-inches long, between the engine and the 
subframe. 

51 Check that, apart from the remaining flange bolts, there is noth- 
ing preventing the transaxle from being lowered and removed. Make 
sure that any wiring or hoses lying on top of the transaxle are not 
going to get caught up and stretched as the transaxle is lowered. 

52 Unscrew the remaining flange bolts. If the transaxle does not 
separate on its own, it must be rocked from side-to-side, to free it from 
the locating dowels. As the transaxle is withdrawn from the engine, 
make sure its weight is supported at all times - the transaxle input 
shaft (or the clutch) may otherwise be damaged as it is withdrawn 
through the clutch assembly bolted to the engine flywheel. Recover the 
adapter plates installed between the engine and transaxle, as they may 
fall out when the two are separated. 
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53 Keeping the transaxle steady, carefully lower it down and remove 
it from under the car. 

54 The clutch components can now be inspected with reference to 
Chapter 6, and replaced if necessary. Unless they are virtually new, it is 
worth replacing the clutch components as a matter of course, even if 
the transaxle has been removed for some other reason. 

INSTALLATION 

59 If removed, install the clutch components (see Chapter 6). Also 
ensure that the engine-to-transaxle adapter plates are in position on the 
engine. 

56 Where a block of wood was used to wedge the engine forwards 
for transaxle removal, make sure that it is in place for installation. 

57 With the transaxle secured to the hoist/floor jack as on removal, 
raise it into position, and then carefully slide it onto the engine, at the 
same time engaging the input shaft with the clutch friction disc splines. 
If marks were made between the transaxle and engine on removal, these 
can be used as a guide to correct alignment. 

58 Do not use excessive force to install the transaxle - if the input 
shaft does not slide into place easily, readjust the angle of the transaxle 
$0 that it is level, and/or turn the input shaft so that the splines engage 
properly with the disc. If problems are still experienced, check that the 
clutch friction disc is correctly centered (Chapter 6). 

59 Once the transaxle is successfully mated to the engine, insert as 
many of the flange bolts as possible, and tighten them progressively, to 
draw the transaxle fully onto the locating dowels. 

60 Install the lower section of the engine left-hand mounting, and 
tighten the nuts to the specified torque. On the iB5 transaxle, install the 
mounting brace/pipe support bracket, and tighten the mounting bolts. 

61 Where applicable, remove the wedge placed between the engine 
and subframe. Raise the transaxle into position, then install the upper 
section of the engine left-hand mount. Tighten the nuts to the specified 
torque, noting that the center nut is tightened considerably more than 
the four outer ones. 

62 Install the remaining transaxle-to-engine bolts, and tighten all of 
them to the specified torque. 

63 Install the engine/transaxle rear mount to the subframe, and 
tighten the through-bolts to the specified torque. 

64 Once the engine/transaxle mounts have been replaced, the sup- 

port bar, engine hoist or supporting jack can be removed. 
65 The remainder of installation is a reversal of removal, noting the 

following points: 

a) Install the starter motor as described in Chapter 5A. 
b) Install the driveshafts as described in Chapter 8. 
c) Oncompletion, adjust the gear cables as described in Section 2. 
d) Tighten the suspension strut center nuts to the torque listed in the 

Chapter 10 Specifications. 

9 Transaxle overhaul - general information 

The overhaul of a manual transaxle is a complex (and often expen- 
sive) engineering task for the DIY home mechanic to undertake, which 
requires access to specialized equipment. It involves dismantling and 
reassembly of many small components, measuring clearances pre- 
cisely and if necessary, adjusting them by the selection shims and 
spacers. Internal transaxle components are also often difficult to obtain 
and in many instances, extremely expensive. Because of this, if the 
transaxle develops a fault or becomes noisy, the best course of action 
is to have the unit overhauled by a specialist or to obtain an exchange 
reconditioned unit. 

Nevertheless, it is not impossible for the more experienced 
mechanic to overhaul the transaxle if the special tools are available and 
the job is carried out in a deliberate step-by-step manner, to ensure 

that nothing is overlooked. 
The tools necessary for an overhaul include internal and external 

snap-ring pliers, bearing pullers, a slide hammer, a set of pin punches, 
a dial test indicator, and possibly a hydraulic press. In addition, a 
large, sturdy workbench and a vise will be required. 

During dismantling of the transaxle, make careful notes of how 
each component is installed to make reassembly easier and accurate. 

Before dismantling the transaxle, it will help if you have some idea 
of where the problem lies. Certain problems can be closely related to 
specific areas in the transaxle that can make component examination 
and replacement easier. Refer to 7roubleshooting at the front of this 
manual for more information 
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General 

Transaxle type Five forward speeds, one reverse. Synchromesh on all forward 

gears (and reverse gear, on MTX 75 transaxle). Shift linkage 

operated by twin cables 

Transaxle code 

2.0L SPI engine models iB5 

2.0L Zetec-E engine models MIX 75 

Transaxle oil type See Chapter 1 

Transaxle oil capacity See Chapter 1 

Gear ratios 

iB5 transaxle 

1st 3.154: 

2nd 1.926:1 

3rd 1.281:1 

Ath 0.951:1 

5th 0.756:1 

Reverse 3.615:1 

MTX 75 transaxle 

1st 3.667:1 

2nd 2.136:1 

3rd 1.448:1 

Ath 1.028:1 

5th 0.767:1 

Reverse 3.462:1 

MTX 285 transaxle 

1st gear 4.44:1* 

2nd gear Zorl” 

3rd gear age: | 

Ath gear 1.08:1 

5th gear 1.3351 

6th gear 1.0834 * 

Reverse 2.82:1 

“Each shaft has a different final ratio, those gears with asterisk have 2.88:1 final drive, the other gears have a 4.25:1 final drive. 
Les ob) 2 Sanit: 5 rsa ena imal tad i es Se eee eS eT Ee 
Final drive ratios 

2.0L SPI engine models 3.610:1 
2.0 Zetec-E engine models 3.820:1 
2.0L Duratec SVT models 

Upper shaft (1st, 2nd and 6th gears) 2.88 
Lower shaft (4th, 5th and Reverse gears) 4.25 
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Torque specifications Ft-Ibs (unless otherwise indicated) 

Engine/transaxle left-hand mounting lower section 59 

Engine/transaxle left-hand mounting upper section 

Center nut 98 

Four outer nuts oo 

Engine/transaxle rear mounting through-bolts 35 

Fluid filler/level plug 26 

Shift cable bracket bolts 15 

Shift cable bushing 84 in-lbs 

Shift mechanism to floor 84 in-Ibs 

Back-up light switch 156 in-Ibs 

Shift lever securing bolt 18 

Transaxle to engine 35 

MTX 75 transaxle 

Back-up light switch 84 in-lbs 

Engine/transaxle left-hand mounting lower section 59 

Engine/transaxle left-hand mounting upper section 

Center nut 98 

Four outer nuts 30 

Engine/transaxle rear mount through-bolts se) 

Fluid drain plug 33 

Fluid filler/level plug 5%) 

Selector mechanism to transaxle 17 

Starter motor mounting bolts See Chapter 5A 

Transaxle to engine 35 

MT285 Transaxle 

Back-up light switch 84 in-Ibs 

Coolant pipe to transaxle 22 

Engine/transaxle rear mount 

Center nut 98 

Four outer nuts 35 

Bracket to transaxle 59 

Fluid drain plug 33 

Fluid filler/level plug 33 

Selector mechanism to transaxle 17 

Starter motor mounting bolts 25 

Transaxle to engine 35 
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Notes 



Section 

1 General information 

2 Troubleshooting - general 

3 Selector cable - removal, installation and adjustment 

4 Selector components - removal and installation 

5 Transaxle sensors - removal and installation 

6 Oil seals - replacement 

7 Fluid pan - removal and installation 

8 — Fluid cooler - removal and installation 

9 Automatic transaxle - removal and installation 

10 Automatic transaxle overhaul - general information 

Reference to other Chapters 

Automatic transaxle fluid level check - See Chapter 1 

7B 
AUTOMATIC 
TRANSAXLE 
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1 General information 

> Refer to illustration 1.8 

The 4F27E automatic transaxle is controlled electronically by the 
engine management Powertrain Control Module (PCM). This is an all- 
new four-speed unit, featuring an overdrive top gear and a lock-up 
torque converter, This unit, which was developed by Mazda and is built 
in the USA, has been designed specifically for front-wheel-drive appli- 

cations, and is particularly light and compact. 
The transaxle control system is known as ESSC (electronic syn- 

chronous shift control) contained within a specially-modified EEC-V 
engine management system module, only used on Focus automatic 
models. The electronic control system has a fail-safe mode, which 
gives the transaxle limited operation in order to drive the vehicle home 
or to a repair garage. A warning light on the instrument panel tells the 
driver when this occurs. The EEC-V module uses all the information 
available from the various transaxle and engine management-related 
sensors (also see Chapters 4A and 5B) to determine the optimum 
gearshift points for smoothness, performance and economy. Depending 
on throttle position and vehicle speed, the module can ‘lock-up’ the 
torque converter in 3rd and 4th gear, eliminating torque converter ‘slip’ 

and improving fuel consumption. 
The transaxle features a selectable overdrive top gear. When this is 

enabled (using a pushbutton on the underside of the selector lever), a 
fourth, extra-high ratio can be selected automatically; otherwise, the 
transaxle will only use three forward speeds. An 0/D OFF warning light 
is illuminated when the overdrive function is disabled. 

The unit has been designed to have a low maintenance require- 
ment, the fluid level being checked periodically (see Chapter 1). The 
fluid is intended to last the life of the transaxle, and is cooled by a sep- 
arate cooler located next to the radiator. 

There is no kickdown switch, as kickdown is controlled by the 
throttle position sensor in the engine management system. 

The gear selector includes the normal P, R, N, D, 2, and 1 posi- 
tions. 

As is normally the case with automatic transaxles, a starter inhibitor 
relay is used, which prevents the engine from being started (by inter- 
rupting the supply to the starter solenoid) when the selector is in any 

1.8 Ignition switch shift interlock solenoid details 

1 — Ignition barrel rotor 

2 Solenoid 

3 Locking pin 

position other than P or N. The intention is to prevent the car moving, 
which might otherwise happen if the engine were started in position D, 
for example. The inhibitor system is controlled by the EEC-V module, 
based on signals received from the engine and transaxle sensors. For 
more details on relay locations, see Chapter 12. 

As a further safety measure, the ignition key can only be removed 
from the ignition switch when the selector is in P; it is also necessary 
for the ignition to be on, and for the brake pedal and selector lever 
locking button (on the side of the lever) to be depressed in order to 
move the selector from position P (see illustration). If the vehicle bat- 
tery is discharged, the selector lever release solenoid will not function. 
If it is required to move the vehicle in this state, insert a pen or a simi- 
lar small instrument into the aperture on the left-hand side of the center 
console. Push the locking lever downwards and move the selector lever 
to the required position. 

2 Troubleshooting - general 

In the event of a fault occurring on the transaxle, first check that the 
fluid level is correct (see Chapter 1). If there has been a loss of fluid, 
check the oil seals as described in Section 6. Also check the hoses to 
the fluid cooler in the radiator for leaks. The only other tasks possible 
for the home mechanic are the replacement of the various transaxle 
sensors (Section 5); however, it is not advisable to go ahead and 
replace any sensor until the fault has been positively identified by read- 
ing the transaxle DTC (Diagnostic Trouble Code) codes. 

Any serious fault that occurs will result in the transaxle entering the 
fail-safe mode, and a trouble code (or several codes) will be logged in 
the control module. These codes can only be read using an electronic 

scan tool. See Chapter 4B for scan tool and trouble code information 
(but keep in mind that most generic scan tools do not have the capabil- 
ity to retrieve transaxle-related trouble codes). 

If the fault persists, it is necessary to determine whether it is of an 
electrical, mechanical or hydraulic nature; to do this, special test 
equipment is required. It is therefore essential to have the work carried 
out by an automatic transaxle specialist or Ford dealer if a transaxle 
fault is suspected. 

Do not remove the transaxle from the vehicle for possible repair 
before professional troubleshooting has been carried out, since most 
tests require the transaxle to be in the vehicle. 
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3.4 The selector cable routing and end fittings 

REMOVAL 

> Refer to illustrations 3.4, 3.6 and 3.9 

1 Loosen the left-hand front wheel nuts. Apply the parking brake, 
jack up the front of the vehicle and support it on axle stands. Remove 
the left-hand front wheel. 

2 Remove the front section of the exhaust pipe, referring to Chap- 
ter 4A as necessary. Note particularly that the flexible section of the 
exhaust must not be bent too far during removal. 

3 Remove the ‘flat nut’ fasteners, and lower the exhaust heat shield 
from the vehicle underside. 

4 Locate the end of the selector cable, which is on the front of the 
transaxle (see illustration). 

5 Disconnect the cable end fitting by prying it off the transaxle 
selector lever. 

6 Unclip the cable casing from the bracket on the transaxle - the 
cable is secured by a locking collar that must be turned through 90 
degrees counterclockwise to remove (see illustration). 

3.6 Selector cable attachment at the transaxle end 

1 — Locking collar 
2 Inner cable end fitting 
3 Cable casing 
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7 Trace the cable back from the selector lever, releasing it from the 
various clips attaching it to the transaxle and underside of the car. 
Remove the heat shield, then pry out the grommet from the vehicle 

floor where the cable passes into the car. 
8 Remove the center console as described in Chapter 11. 
9 Move the selector lever to P. Working through the front of the 

selector housing, disconnect the cable inner from the lever by prying 
the end fitting sideways, then unclip the cable outer from the floor 
bracket by pulling upwards (see illustration). 

10 Remove the fasteners securing the heater air duct to the floor, 
and remove the duct. 

11 Unscrew the fasteners securing the side cover panels between 
the center section of the dash panel and the floor, and remove the pan- 
els. Behind these panels, release the clips and remove the screws 
securing the heater side panels, and remove the panels. 

12 Fold back the carpet and insulation material under the center part 
of the dash, for access to the selector cable floor grommet. Remove the 
two screws and release the grommet from the floor. 

13 Attach a length of mechanic's wire to the cable as it is withdrawn. 
Pass the cable down through the vehicle floor, and remove it from 
under the car. 

INSTALLATION 

14 Installation is the reverse of removal, using the wire to pull the 
new cable through the floor, noting the following points: 

a) Once the cable has been reconnected to the selector lever, shift 
the lever to position D before reconnecting the cable end fitting at 
the transaxle lever. 

b) Before securing the cable to the transaxle bracket or transaxle 
lever, check the cable adjustment as described below. 

ADJUSTMENT 

> Refer to illustrations 3.16 and 3.18 

15 Inside the vehicle, move the selector lever to position D. 
16 With the inner cable disconnected from the lever on the 

transaxle, check that the transaxle lever is in the D position. To do this, 
it will be necessary to move the lever slightly up and down until it is 
positioned correctly. A further check can be made by observing that the 
D mark on the selector lever position sensor is correctly aligned with 
the mark on the transaxle lever (see illustration). 

17 Check that the cable locking collar beneath the vehicle is still 

3.16 Selector lever position sensor/ transaxle lever 
alignment markings 

3.9 Selector cable attachment at selector lever 

1 — Selector lever 
2 _ Inner cable end fitting 

3 Cable casing 

unlocked (i.e., turned counterclockwise by 90 degrees). 
18 With both the selector levers inside the vehicle and on the side 

of the transaxle in position D, install the cable end fitting to the 
transaxle lever, then turn the locking collar 90 degrees clockwise to 
lock it. The arrowhead markings on the collar should line up when the 
collar is locked (see illustration). 

19 Install the left-hand front wheel, then lower the vehicle to the 
ground. Tighten the wheel nuts to the specified torque. 

20 Road test the vehicle to check the operation of the transaxle. 

3.18 Cable end fitting arrowhead markings in locked 
position 
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4 Selector components - removal and installation 

SELECTOR ASSEMBLY 

Removal 

» Refer to illustration 4.4 

1 Remove the center console as described in Chapter 11. 
2 Working through the front of the selector housing, disconnect the 

cable inner from the lever as described in Section 3. 
3 Disconnect the multi-plug wiring connectors at the rear of the 

4.4 Selector lever mounting nuts (arrows) 

5 Transaxle sensors - removal and installation 

assembly, noting their positions, and move the wiring harness clear. 
4 Unscrew the four mounting nuts, and withdraw the selector lever 

assembly (see illustration). 
5 If required, the assembly can be further disassembled (after 

removing the selector lever knob, as described below) by unclipping 
the top cover and removing the illumination bulb and inner cover. 

Installation 

6 Installation is a reversal of the removal procedure, but adjust the 
selector cable as described in Section 3. 

SELECTOR LEVER KNOB 

Removal 

7 Remove the center console as described in Chapter 11. 
8 Disconnect the multi-plug connector for the overdrive switch, at 

the base of the selector lever. 
9 Remove the set screw at the side of the knob, below the overdrive 

button, then pull the knob upwards off the lever. 

Installation 

10 Installation is a reversal of removal. 

5.3 Vehicle/output shaft speed sensor location 

VEHICLE/OUTPUT SHAFT SPEED SENSOR 

1 The Focus has an electronic speedometer, rather than the older, 
cable-driven mechanical type. An electronic sensor is installed in the 
transaxle (in place of the older speedometer drive pinion), and the 
speed signal from this sensor is passed to the instrument panel via the 
engine management PCM. Besides driving the speedometer, the speed 
sensor signal is used by the PCM as one of the parameters for fuel 
system-related calculations, and for determining transaxle gearshift 
points. 

Removal 

> Refer to illustration 5.3 

2 Access to the speed sensor is easiest from below. Apply the 
parking brake, then loosen the left-hand front wheel nuts. Jack up the 
front of the car and support it on axle stands (see Jacking and towing). 

3 Remove the left-hand front wheel and the fenderwell liner - the 
sensor is located at the rear of the transaxle, behind the driveaxles (see 
illustration). 

4 Disconnect the wiring plug from the sensor, then position a suit- 
able container below the sensor, to catch any transaxle fluid that may 
be spilled as the sensor is removed. 

5 Unscrew the sensor securing bolt, and slowly withdraw the sen- 

sor from its location. 
6 Check the condition of the O-ring seal on the sensor body - 

install a new seal if the old one is in poor condition. 

Installation 

7 Installation is a reversal of the removal procedure, but clean the 
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5.9 Transaxle range sensor location 

sensor location and lightly oil the O-ring before inserting the assembly 
in the transaxle casing. Check the transaxle fluid level as described in 
Chapter 1 on completion. 

TRANSAXLE RANGE SENSOR 

8 The transaxle range sensor is effectively a selector position sen- 
sor, the signal from which is used by the EEC-V module to modify the 
operation of the transaxle, dependent on which ‘gear’ is selected. For 
example, besides controlling gearshift points, depending on the signal 
received, the module may actuate the starter inhibitor relay, the revers- 
ing lights, or the ignition key lock. 

Removal 

» Refer to illustration 5.9 

e»Note: To set the range sensor in its working position, Ford 
special tool 307415 is required. If this tool is not available, the 
sensor position must be carefully marked before removal. 

9 Access to the range sensor is easiest from below - the sensor is 
at the front of the transaxle, near the transaxle selector lever (see illus- 
tration). Apply the parking brake, then jack up the front of the car and 
support it on axle stands (see Jacking and towing). 

10 Pry the selector cable end fitting off the transaxle lever, and dis- 
connect the wiring plug from the sensor. 

11 Hold the transaxle lever against rotation, then unscrew the lever 
retaining bolt, and remove the lever from the sensor. 

« CAUTION: 

If the lever is not held as its bolt is undone, the force required 
to loosen the bolt will be transmitted to the sensor itself, which 
may well lead to the sensor being damaged. The same applies 
when retightening the bolt on completion. 
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5.20 Turbine (input) shaft speed sensor location 

12 Before removing the sensor, make a couple of alignment marks 
between the sensor and the transaxle, for use when replacing. 

13 Take precautions against the possible spillage of transaxle fluid. 
Unscrew the two sensor retaining bolts, and withdraw the sensor from 
the transaxle. 

Installation 

14 Clean the sensor location in the transaxle, and the sensor itself. 
If a new sensor is being installed, transfer the alignment marks from 
the old unit to the new one - this will provide an approximate setting, 
which should allow the car to be driven. 

15 Install the sensor, and secure it loosely in position with the two 
bolts, tightened by hand only at this stage. 

16 Ford special too! 307415 must now be used to set the sensor in 
its working position. If the tool is not available, realign the marks made 
prior to removal. When correctly aligned, tighten the two sensor retain- 
ing bolts to the specified torque. 

17 Install the transaxle lever. Tighten the lever retaining bolt to the 
specified torque, holding the lever against rotation as the bolt is tight- 
ened (refer to the Caution earlier in this Section). 

18 Reconnect the selector cable to the transaxle lever, and check the 
cable adjustment as described in Section 3. 

19 On completion, lower the car to the ground. 

TURBINE (INPUT) SHAFT SPEED SENSOR 
SS 

» Refer to illustration 5.20 

20 The turbine shaft speed sensor is located on top of the transaxle, 
and is an inductive pick-up sensor that senses the speed of rotation of 
the input shaft (see illustration). This information is used by the PCM 
to control gearchanging and the torque converter lock-up clutch. 
Removal and installation details are similar to the output shaft speed 
sensor described earlier in this Section. 
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5.23 Brake pedal shift interlock actuator details 

1 — Selector knob retaining screw 
2 Selector knob 
3 Actuator pushrod 

BRAKE PEDAL POSITION SWITCH 

21 The signal from the switch is used by the PCM to disengage the 
torque converter lock-up, and to allow the selector lever to be moved 
from the P position when starting the engine. Removal and installation 

details for the switch will be the same as for the stop-light switch, in 
Chapter 9. 

BRAKE PEDAL SHIFT INTERLOCK ACTUATOR 

> Refer to illustration 5.23 

22 This unit part of the system used to lock the selector lever in P 
when the ignition key is removed, and is incorporated in the selector 
lever itself. 

23 Remove the selector knob as described in Section 4. With the 
knob removed, the actuator pushrod can be pulled out and removed 
(see illustration). 

24 Installation is a reversal of removal. Check the operation of the 
system on completion. 

5.25 Selector lever shift interlock solenoid details 

1 Solenoid 

2 Locking pin 

3 Manual release mechanism 

SELECTOR LEVER SHIFT INTERLOCK SOLENOID 

> Refer to illustration 5.25 

20 The main solenoid controlling the shift interlock system (used to 
lock the selector lever in P when the ignition key is removed) is located 
at the base of the selector lever (see illustration). For access to the 
solenoid, remove the center console as described in Chapter 11. 

TRANSAXLE FLUID TEMPERATURE SENSOR 

26 The fluid temperature sensor signal is used by the PCM to deter- 
mine whether to allow the operation the torque converter lock-up 
clutch, and the selection of the overdrive 4th gear. The sensor is located 
among the transaxle solenoid valves inside the fluid pan - no replace- 
ment procedure is suggested by Ford, so any suspected problems 
should be referred to a Ford dealer. 

6 Oil seals - replacement 

DRIVEAXLE OIL SEALS 

The procedure is the same as that for the manual transaxle (refer to 
Chapter 7A). 

VEHICLE/OUTPUT SHAFT SPEED SENSOR OIL SEAL 

The procedure is covered in Section 5. 

7 Fluid pan - removal and installation 

->Note: This procedure is provided principally to cure any leak 
developing from the fluid pan joint. It is not advisable for the 
DIY mechanic to remove the fluid pan for any other reason, 
except recommended changes of fluid and filter (see Chapter 1) 
since it gives access to internal transaxle components, servic- 
ing of which is considered beyond the scope of this Manual. 

REMOVAL 

1 Apply the parking brake, then jack up the front of the car and 
support it on axle stands. 

2 Place a suitable container below the pan, as most of the contents 
of the transaxle will drain when the pan is removed. 

3 Progressively unscrew and remove the fluid pan bolts. 
4 The fluid pan is ‘stuck’ to the base of the transaxle by a bead of 

sealant, so it is unlikely that the pan will fall off once the bolts are 
removed. Care must now be taken to break the sealant without damag- 
ing the mating surfaces. Do not pry the pan down, as this may bend it, 

or damage the sealing surfaces. The most successful method found is 
to run a sharp knife around the joint - this should cut through suffi- 
ciently to make removal possible without excess effort. 
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INSTALLATION 

5 With the fluid pan removed, clean off all traces of sealant from 
the pan and the mating face on the transaxle. Again, take care not to 

mark either mating surface. 
6 Apply a 1/16-inch thick bead of RTV sealant to the fluid pan mat- 

ing face, running the bead on the inside of the bolt holes. Do not apply 
excess sealant, or a bead much thicker than suggested, since the 
excess could end up inside the pan, and contaminate the internal com- 
ponents. 

7 Raise the pan up into position, and insert a few of the bolts to 
locate it. Install all the remaining bolts, and tighten them progressively 

to the specified torque. 
8 Give the sealant time to cure, then trim off any excess with a 

knife. Refill the transaxle via the dipstick tube, with reference to Chap- 

ter 1. 
9 Oncompletion, take the car for a run of several miles to get the 

fluid up to operating temperature, then re-check the fluid level, and 

check for signs of leakage. 

8 Fluid cooler - removal and installation 

On models with air conditioning, the condenser in front of the 
radiator must be removed to allow removal of the fluid cooler. 
Since this entails disconnecting the refrigerant lines from the 
condenser, this part of the procedure must be entrusted to an 
air conditioning specialist - do not attempt to disconnect the 
refrigerant lines yourself (refer to the warnings in Chapter 3). 

->Note: If a leak is discovered at the fluid cooler connections to 
the transaxle, do not try to cure it by overtightening the unions, 
as damage will almost certainly result. 

REMOVAL 

» Refer to illustration 8.1 

1 This procedure should only be attempted when the engine and 
transaxle are completely cool, otherwise there is a great risk of scald- 
ing. The fluid cooler is mounted in front of the radiator (see illustra- 
tion). 

2 Using cable-ties or string, tie either end of the radiator to the 
front crossmember, using the holes provided - this is to support the 
radiator later on, when its lower support bracket is removed. 

3 Apply the parking brake, then jack up the front of the car and 
support it on axle stands (see Jacking and towing). 

4 Remove the three screws securing the radiator lower splash 
shield, and remove the shield from under the car. 

5 On models with air conditioning, disconnect the wiring plug 
from the horn unit (at the left-hand side of the radiator). Unclip the 
compressor wiring from the radiator support bracket. 

6 Ensure that the radiator is supported as described in Step 2, then 
unscrew the bolts at either side, and remove the radiator lower support 
bracket. 

7 Place a container below the fluid cooler connections, to catch the 
escaping fluid; also note that, if the engine is still warm, the fluid may 
be extremely hot. Note the positions of the hose connections, then 
loosen the hose clamps and detach the hoses from the cooler. Tie the 
hoses up out of the way, and plug the hose ends to prevent the ingress 
of dirt. 

8 On models with air conditioning, the condenser must now be 
removed as described in Chapter 3. 

9 Remove the self-locking nuts from the fluid cooler mounting 
brackets (two brackets on the right, and one on the left-hand side), 

then lift the cooler upwards and out. Try to keep the fluid connections 
end uppermost, to reduce further fluid loss. 

10 If required, the fluid cooler hoses can be removed by unscrewing 
the union nuts at the transaxle fittings. Trace the hoses around the 
engine compartment, unclipping them as necessary and noting how the 
hoses are routed for replacement. 

REPLACEMENT 

11 Clean the fluid cooler fins of any debris as necessary, using a 
small brush - do not use any other tools, as the fins can easily be 
damaged. 

12 Replacement is a reversal of removal, noting the following 
points: 

a) If the fluid hoses were removed, tighten the union nuts at the 
transaxle to the specified torque. 

b) Use new self-locking nuts when replacing the cooler to the 
mounting brackets. 

Cc) Where applicable, the air conditioning system must be recharged 
by a specialist once the condenser has been installed. 

d) Top-off the transaxle fluid level using the information in Chap- 
fer 1. 

é) Start the engine and check for signs of fluid leakage from the dis- 
turbed connections. 

Fluid cooler details 

Return hose 

Supply hose 
Fluid cooler 



REMOVAL 

> Refer to illustrations 9.5, 9.18, 9.19, 9.25 and 9.27 

1 Remove the air cleaner and intake duct as described in Chapter 
4A. Also remove the air intake from the front panel, and the resonator 
and air intake tube. 

2 Remove the battery and battery tray as described in Chapter 5A. 
3 Disconnect the vacuum hose from the EGR valve (at the transaxle 

end of the engine - refer to Chapter 4 for more details). 
4 On models through 2002, remove the plastic cap from the top of 

each front suspension strut, at the inner fender mounting in the engine 
compartment. Holding the piston rod against rotation using an Allen 
key, loosen each strut’s center nut by five full turns using a large box 

wrench. On 2003 and later models, do not loosen the center nut, but 
instead loosen the three mounting nuts 5 turns, on the left-hand strut 
only. On 2004 and 2005 models, only loosen the nuts four turns. 

5 Remove the three bolts securing the selector cable/fluid filler 
tube support bracket to the front of the transaxle (see illustration). 
Move the bracket to one side, clear of the transaxle. 

6 Before jacking up the front of the car, loosen the front wheel nuts 
and the driveaxle/hub nuts. 

7 Apply the parking brake, and chock the rear wheels. Jack up the 
front of the car, and support it on axle stands (see Jacking and towing). 
There must be sufficient clearance below the car for the transaxle to be 
lowered and withdrawn. Remove the front wheels. 

8 Disconnect the selector cable end fitting from the transaxle lever 

as described in Section 3. 
9 Disconnect the wiring plugs from the vehicle/output shaft speed 

sensor, turbine shaft speed sensor and transaxle range sensor, as 

described in Section 5. 
10 Remove the front section of the exhaust pipe, referring to Chap- 

ter 4A as necessary. Note particularly that the flexible section of the 
exhaust must not be bent too far during removal. 

11 Remove both driveaxles from the transaxle as described in 
Chapter 8. 

12 Wipe clean around the fluid supply and return pipes on the front 
of the transaxle. It is essential that no dirt is introduced into the 
transaxle. 

13 Noting their respective positions, unscrew the union nuts and 
disconnect the fluid pipes from the transaxle. Be prepared for loss of 

9.18 Engine/transaxle left-hand mount upper section 

nuts (arrows) 

| 9 Automatic transaxle - removal and replacement 
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9.5 Selector cable/fluid filler tube support 
bracket bolts (arrows) 

fluid, and cover the pipe ends and transaxle pipe fittings, to prevent 

further loss or dirt entry. 
14 Remove the starter motor as described in Chapter 5A. Note that 

one of the mounting bolts also secures the transaxle ground strap. 
15 Working from below, unscrew the through-bolts and remove the 

engine/transaxle rear mount. 
16 The engine/transaxle must now be supported, as the left-hand 

mount must be disassembled and removed. Ford technicians use a 
support bar that locates in the tops of the inner fenders - proprietary 
engine support bars are available from tool rental outlets. 

17 Supporting both the engine and transaxle from below should be 
considered a last resort, and should only be done if a heavy-duty 
hydraulic floor jack is used, with a large, flat piece of wood on the jack 
head to spread the load and avoid damage to the oil pan. Another jack 
will be needed to lower the transaxle out (if you’re not using the hoist 
method described in Step 16), preferably one made for this purpose, 
equipped with safety chains (these can be obtained at most equipment 
rental yards). 

-»Note: Always take care when using a hydraulic jack, as it is 
possible for this type to collapse under load. 

18 With the engine securely supported, progressively unscrew and 
remove the nuts securing the top section of the engine/transaxle left- 
hand mount, and lift it off (see illustration). 
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9.19 Engine/transaxle left-hand mount lower section 
nuts (arrows) 
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9.25 Engine-to-transaxle bolts 

1 Three bolts inserted from transaxle side 

2 Six bolts inserted from engine side 

19 Remove three further nuts/bolts, and remove the lower section of 
the engine left-hand mount (see illustration). 

20 Locate the transaxle fluid filler tube, and remove the screw at its 
base where it enters the transaxle. Pull the tube out of its location, and 
remove it. 

21 Remove the cover (if equipped) from the base of the transaxle 
bellhousing, for access to the four large torque converter nuts. It will 
be necessary to turn the engine (using a wrench or socket on the 
crankshaft pulley bolt) in order to bring each of the nuts into view. It 
may also prove necessary to jam the driveplate ring gear with a suit- 
able tool, to prevent the engine turning as the nuts are unscrewed. 
Before removing the last nut, paint an alignment mark between the 
converter and driveplate. New nuts must be obtained for replacement. 

22 Swing the transaxle forwards, and wedge it in position with a 
stout piece of wood, about a foot long, between the engine and the 
subframe. 

23 Support the transaxle from below, ideally using a transaxle jack 
(if one is not available, a sturdy jack with a large, flat piece of wood on 
top of the jack head will suffice). Have an assistant ready, to help 
steady the transaxle as the flange bolts are removed - attempting to 
remove the transaxle single-handed is not recommended, as it is a 
heavy assembly which can be awkward to handle. 

24 Check that, apart from the remaining flange bolts, there is noth- 
ing preventing the transaxle from being lowered and removed. Make 
sure that any wiring or hoses lying on top of the transaxle are not 
going to get caught up and stretched as the transaxle is lowered. 

25 Unscrew and remove the flange bolts - there are three inserted 
from the transaxle side, and six from the engine side (see illustration). 
Note the bolt locations carefully, as they are of different lengths. If the 
transaxle does not separate on its own, it must be rocked from side-to- 
side, to free it from the locating dowels. As the transaxle is withdrawn 
from the engine, make sure its weight is supported at all times - care 
must be taken that the torque converter (which is a large, heavy, circu- 
lar component) does not fall out. 

26 Keeping the transaxle steady on the jack head, and maintaining a 
supporting hand on the torque converter, carefully lower it and remove 
it from under the car. 

27 Once the transaxle has been fully lowered and steadied, bolt a 
strip of wood or metal across the bellhousing face, with suitable pack- 

9.27 Check that the torque converter is fully entered 
into the transaxle 

1  Straightedge 

2 Depth = 1-inch (25mm) 
3 Torque converter center spigot 

ing, to secure the torque converter firmly in position. The converter 
hub should be 1-inch below the bellhousing face - this can be deter- 
mined by placing a straight-edge across the bellhousing, and measur- 
ing between it and the center of the converter (see illustration). 

INSTALLATION 

28 Prior to installation, clean the contact surfaces of the driveplate 
and torque converter. i 

29 Check that the torque converter is fully seated in the transaxle, 
as described in Step 27. 

« CAUTION: 

This procedure is important, to ensure that the torque converter 
is engaged with the fluid pump. If it is not fully engaged, seri- 
ous damage will occur. 

30 As for removal, use a block of wood to wedge the engine for- 
wards for replacement. 

31 With the help of an assistant, raise the transaxle, and locate it on 
the rear of the driveplate. The torque converter must remain in full 
engagement during the installation procedure. Use the markings made 
prior to removal to help align the transaxle. 

32 Install the transaxle-to-engine flange bolts to the locations noted 
on removal, and tighten them progressively, to draw the transaxle fully 
onto the locating dowels. 

33 Align the mark made on removal between the torque converter 
and driveplate. Install and tighten the torque converter-to-driveplate 
nuts to the specified torque - new nuts must be used. Rotate the engine 
as necessary to bring each nut into view, and lock the ring gear to pre- 
vent it turning as the nuts are tightened. 

34 Install the lower section of the engine left-hand mounting, and 
tighten the nuts to the specified torque. 

35 Remove the wedge between the engine and subframe. Raise the 
transaxle into position, then install the upper section of the engine left- 
hand mount. Tighten the nuts to the specified torque, noting that the 
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center nut is tightened considerably more than the four outer ones. c) Tighten all fasteners to the specified torque (where given). 

36 Working from below, install the through-bolts to the d) On completion, adjust the selector cable as described in Section 
engine/transaxle rear mount, and tighten them to the specified torque. 3, and top-off the fluid level as described in Chapter 1A. 

37 Once the engine/transaxle mounts have been installed, the sup- €) Re-check the transaxle fluid level once the car has been driven. 
port bar, engine hoist or supporting jack can be removed. f) Note that, since the battery has been disconnected, the PCM will 

38 Further replacement procedures are a reversal of removal, noting take time to ‘re-learn’ various settings that will have an adverse 
the following points: effect on how the transaxle performs. After the car has completed 

a) Install the starter motor as described in Chapter 5A. a few miles of varied driving, however, the PCM's adaptive values 

b) Install the driveshafts as described in Chapter 8. should have been re-established. 

10 Automatic transaxle overhaul - general information 

Overhaul of the automatic transaxle should be left to an automatic event of a fault it is important to take it to a Ford dealer, who will carry 

transaxle specialist or a Ford dealer. Refer to the information given in out a comprehensive diagnosis procedure using specialist equipment. 
Section 2 before removing the unit. Failure to do this will invalidate the warranty. 

Note that, if the vehicle is still within the warranty period, in the 

General 

Transaxle type Electronically-controlled automatic, four forward speeds (one over 

drive) and reverse. Selectable overdrive function, torque converter 

lock-up in 3rd and 4th gears 

Transaxle code 4F27E 

Gear ratios 

1st 2.816:1 

2nd 1.498:1 

3rd 1.000:1 

Ath 0.726:1 

Reverse 2.649:1 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Engine/transaxle left-hand mounting lower section 59 

Engine/transaxle left-hand mounting upper section 

Center nut 98 

Four outer nuts Sh) 

Engine/transaxle rear mounting bolts 35 

Fluid cooler union nuts 18 

Fluid pan bolts 62 in-Ibs 

Wheel nuts See Chapter 1 

Torque converter to driveplate (use new nuts) 27 

Transaxle lever bolt 84 in-Ibs 

Transaxle range sensor bolts 84 in-lbs 

Transaxle to engine 35 
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Section 

General information 

Driveaxles - removal and installation 

Driveaxle inner tripod joint boot - replacement 

Driveaxle outer CV joint boot - replacement 

Driveaxles - inspection and joint replacement ne wrPe — 

Reference to other Chapters 

Driveaxle boot and CV joint check - See Chapter 1 
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1 General information 

Drive is transmitted from the transaxle differential to the front 
wheels by means of two driveaxles. The right-hand driveaxle is in two 
sections, and incorporates a support bearing. The inner driveaxle boots 
are made of rubber, and the outer driveaxle boots are made of thermo- 
plastic. This gives the outer boot a good resistance to external effects, 
like road debris and permanent loading when the steering is being 
turned. 

Each driveaxle consists of three main components: the sliding (tri- 

pod type) inner joint, the driveaxle itself, and the outer CV (constant 
velocity) joint. The inner end of the left-hand tripod joint is secured in 
the differential side gear by the engagement of a snap-ring. The inner 
tripod of the right-hand driveaxle is located in the intermediate shaft 
tripod housing. The intermediate shaft is held in the transaxle by the 

support bearing, which in turn is supported by a bracket bolted to the 
rear of the cylinder block. The outer CV joint on both driveaxles is of 
ball-bearing type, and is secured in the front hub by the driveaxle nut. 

2  Driveaxles - removal and installation 

REMOVAL 

> Refer to illustrations 2.1, 2.5a, 2.5b, 2.5c and 2.7 

1 Remove the wheel cover (or center cover) from the wheel, apply 
the parking brake, and engage 1st gear or P. Loosen the driveaxle nut 
about half a turn (see illustration). This nut is very tight - use only 
high-quality, close-fitting tools, and take adequate precautions against 
personal injury when loosening it. 

2 On models through 2002, remove the plastic cap from the top of 
each front suspension strut, at the inner fender mounting in the engine 
compartment. Holding the piston rod against rotation using an Allen 
key, loosen each strut’s center nut by five full turns using a large box 
wrench. On 2003 and later models, do not loosen the center nut, but 
instead loosen the three mounting nuts 5 turns, on the left-hand strut 
only. On 2004 and 2005 models, only loosen the nuts four turns. 

3 To avoid spillage when the driveaxles are separated from the 
MTX 75 transaxle, drain the transaxle fluid, as described in Chapter 7A. 
On models with no draining facilities, use a suitable container to catch 
the oil/fluid when the driveaxle has been removed. 

4 Loosen the front wheel retaining nuts. Apply the parking brake, 
jack up the front of the vehicle and support it on axle stands. Remove 
the wheel. 

5 Note which way the lower arm balljoint clamp bolt is fitted, then 
unscrew it from the hub carrier. Pry the balljoint down from the hub 
carrier; if it is tight, carefully pry the clamp open using a large flat- 

2.5a Remove the lower 
balljoint bolt... 

2.5b ... then pry the lower arm 
down using a suitable bar. . . 

2.1 Loosen the driveaxle nut, before jacking up the vehicle 

bladed tool (see illustrations). Take care not to damage the balljoint 
seal during the separation procedure. 

6 Completely unscrew the driveaxle nut. 

e»Note: The nut is of special laminated design, and should only 
be re-used a maximum of 4 times. (It is a good idea to file a 
small notch in the nut every time it is removed.) Obtain a new 
nut if necessary. 

7 Press the driveaxle through the front hub and hub carrier by 

2.5¢ ... and disengage the balljoint 
from the hub 
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2.7 Pull the hub/strut assembly outward, to disengage 
the driveaxle 

pulling the hub carrier outward (see illustration). When the driveaxle is 
free, support it on an axle stand, making sure that the inner tripod joint 
is not turned through more than 18 degrees (damage may occur if the 
joint is turned through too great an angle). 

Note: On some models, a hub puller is required to push the 
axle stub through the hub. 

Left-hand side 

» Refer to illustration 2.8 

8 Insert a lever or slide hammer between the inner driveaxle joint 
and the transaxle case (see illustration). Pry free the inner joint from 
the differential, taking care not to damage the casing. 

9 Take care not to damage the adjacent components and, in partic- 
ular, make sure that the driveaxle oil seal in the differential is not dam- 
aged. If the transaxle was not drained, be prepared for oil spillage. 

10 On manual transaxles only, note that if the right-hand driveaxle 
has already been removed, it is possible to release the left-hand dri- 
veaxle by inserting a forked drift from the right-hand side. However, 
care must be taken to prevent damage to the differential gears, particu- 
larly if the special Ford tool is not used. 

11 Withdraw the driveaxle from under the vehicle. 
12 Extract the snap-ring from the groove on the inner end of the dri- 

veaxle, and obtain a new one. Proceed to Step 17. 

2.15a Unscrew the two retaining 
nuts (arrows) bolt (arrow) 

2.15b On automatics, remove this 

2.8 Disengage the driveaxle using a slide hammer 

Right-hand side 

> Refer to illustrations 2.15a, 2.15b and 2.16 

13 The right-hand driveaxle may either be removed complete with 
the intermediate shaft from the transaxle, or it may be disconnected 
from the outer end of the intermediate shaft. 

14 If the latter course of action is taken, remove the retaining clip 
from around the larger end of the inner boot, and withdraw the inner 
tripod joint from the intermediate shaft. 

15 If the complete driveaxle is to be removed, proceed as follows. 
Unscrew the nuts securing the driveaxle support bearing bracket to the 
rear of the cylinder block (see illustration). On automatic models, it 
may be necessary to remove the bolt from the rear engine/transaxle 
mount (see illustration), and lever the engine forwards slightly. 

16 Withdraw the complete driveaxle from the transaxle and from the 
bearing bracket, and remove it from under the vehicle (see illustration). 
If the transaxle was not drained, be prepared for oil spillage. 

Both sides 

17 Check the condition of the differential oil seals, and if necessary 
replace them as described in Chapter 7A (manual transaxle) or Chap- 
ter 7B (automatic transaxle). Check the support bearing, and if neces- 
sary replace it as described in Section 5. 

2.16 Withdraw the driveaxle from 

the transaxle 
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2.23 Fit a new retaining clip to the end of the shaft 

INSTALLATION 

Right-hand side 

18 If the intermediate shaft has not been removed, proceed to 
Step 21. Otherwise, proceed as follows. 

19 Carefully install the complete driveaxle in the support bearing 
and into the transaxle, taking care not to damage the oil seal. Turn the 
driveaxle until it engages the splines on the differential gears. 

20 Tighten the bolts securing the support bearing to the bracket on 
the cylinder block to the specified torque. Proceed to Step 26. 

21 Locate the inner tripod joint of the driveaxle into the intermediate 
shaft. 

22 After packing the joint with new grease (see Specifications at the 
end of this Chapter), install the boot and tighten retaining clip. Proceed 
to Step 26. 

Left-hand side 

> Refer to illustration 2.23 

23 Locate the new snap-ring in the groove on the inner end of the 
driveaxle (see illustration). 

24 Use a special sleeve to protect the differential oil seal as the dri- 
veaxle is inserted. If the sleeve is not used, take great care to avoid 
damaging the seal (installation sleeves are supplied with new oil seals, 
where required.) 

» Refer to illustrations 3.4, 3.5, 3.7, 3.8, 3.11, 3.12 and 3.16 

1 Remove the driveaxle (see Section 2). 
2 Mount the driveaxle in a vise. 
3 Mark the driveaxle in relation to the joint housing, to ensure cor- 

rect replacement. 

4 Note the location of both of the inner joint boot retaining clamps 
then release the clamps from the boot (see illustration), and slide the 
boot back along the driveaxle a little way. 

9 Remove the inner joint housing from the tripod (see illustration). 

3 Driveaxle inner tripod joint boot - replacement 

2.28 Replace the balljoint shield 

25 Insert the driveaxle into the transaxle, making sure that the snap- 
ring is fully engaged. 

Both sides 

» Refer to illustration 2.28 

26 Pull the hub carrier outwards, and insert the outer end of the dri- 
veaxle through the hub. Turn the driveaxle to engage the splines in the 
hub, and fully push on the hub. A special tool is available to draw the 
driveaxle into the hub, but it is unlikely that the splines will be tight. 
However, if they are, it will be necessary to obtain the tool, or to use a 
similar home-made tool. 

27 Screw on the driveaxle nut finger-tight. 
28 Locate the front suspension lower arm balljoint stub in the bot- 

tom of the hub carrier, making suré balljoint shield is in place (see 
illustration). Insert the clamp bolt in the previously-noted position, 
screw on the nut, and tighten it to the specified torque. 

29 Tighten the suspension strut upper mounting nut to the torque 
listed in the Chapter 10 Specifications. 

30 Fill the transaxle with oil or fluid, and check the level as 
described in the relevant part of Chapter 1. 

31 Install the wheel, and lower the vehicle to the ground. Tighten 
the wheel retaining nuts to the torque listed in the Chapter 1 Specifica- 
tions. 

32 Fully tighten the driveaxle nut to the specified torque. Finally, 
install the wheel cover (or center cover). 

6 Check that the inner end of the driveaxle is marked in relation to 
the splined tripod hub. If not, carefully center-punch the two items, to 
ensure correct reassembly. Alternatively, use dabs of paint on the dri- 
veaxle and one end of the tripod. 

7 Extract the snap-ring retaining the tripod on the driveaxle (see 
illustration). 

8 Using a puller, remove the tripod from the end Z the driveaxle 
(see illustration), and slide off the boot. 

9 Ifthe outer boot is also to be replaced, remove i with reference 
to Section 4. 
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3.4 Remove the boot 3.5 Withdraw the joint housing from 3.7 Use snap-ring pliers to remove 
securing clamps the tripod joint the snap-ring from the shaft 

10 Clean the driveaxle, and obtain a new joint retaining snap-ring. 
The boot retaining clamps must also be replaced. 

11 Slide the new boot on the driveaxle, together with new clamps 
(see illustration). 

12 Install the tripod on the driveaxle splines, if necessary using a 
soft-faced mallet and a suitable socket to drive it fully onto the splines. 
It must be installed with the chamfered edge leading (towards the dri- 
veaxle), and with the previously-made marks aligned (see illustration). 
Secure it in position using a new snap-ring. Ensure that the snap-ring 
is fully engaged in its groove. 

13 Scoop out all of the old grease from the joint housing, then pack 
the joint with new grease (see Specifications at the end of this Chapter). 
Guide the joint housing onto the tripod joint, making sure that the pre- 
viously-made marks are aligned. 

14 Slide the boot along the driveaxle, and locate it on the tripod 
joint housing. The small-diameter end of the boot must be located in 
the groove on the driveaxle. 

15 Ensure that the boot is not twisted or distorted, then insert a 
small screwdriver under the lip of the boot at the housing end. This will 
allow trapped air to escape during the next step. 

3.8 Use a puller to remove the tripod 16 Push the housing fully on the tripod, then pull it out by 13/16- 
inch (20 mm). Remove the screwdriver, then install the retaining clamps 
and tighten them (see illustration). 

17 Install the driveaxle (see Section 2). 

3.11 Slide the boot and the clamps 3.12 Align the marks when 3.16 Use boot clamp/pliers to tighten 

‘onto the shaft reassembling the tripod the clamps 
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4 Driveaxle outer CV joint boot - replacement 

> Refer to illustrations 4.5, 4.6 and 4.12 

1 The outer CV joint boot can be replaced by removing the inner 
boot first as described in Section 3, or after removing the driveaxle 
complete as described in Section 2. If the driveaxle is removed, then 
the inner boot need not necessarily be removed. 

2 If required, mount the driveaxle in a vise. 
3 Mark the driveaxle in relation to the CV joint housing, to ensure 

correct replacement. 
4 Note the installed location of both of the outer joint boot retain- 

ing clamps, then release the clamps from the boot, and slide the boot 
back along the driveaxle a little way. 

5 Using a brass drift or a copper hammer, carefully drive the outer 
CV joint hub from the splines on the driveaxle (see illustration). Initial 
resistance will be felt until the internal circlips are released. Take care 
not to damage the bearing cage. 

6 Extract the snap-ring from the end of the driveaxle (see illustra- 
tion). 

7 Slide the boot, and remove it from the driveaxle together with the 
clamps. 

8 Clean the driveaxle, and obtain a new joint retaining snap-ring. 
The boot retaining clamps must also be replaced. 

9 Slide the new boot (together with new clamps) onto the dri- 
veaxle. 

10 Install a new snap-ring to the groove in the end of the driveaxle. 
11 Scoop out all of the old grease, then pack the joint with new 

grease (see Specifications at the end of this Chapter). Take care that the 
fresh grease does not become contaminated with dirt or grit as it is 
being applied. 

12 Locate the CV joint on the driveaxle so that the splines are 
aligned, then push the joint until the internal snap-ring is fully engaged 

4.5 Use a copper hammer to remove the outer CV joint 

(see illustration). 
13 Move the boot along the driveaxle, and locate it over the joint 

and onto the outer CV joint housing. The small-diameter end of the 
boot must be located in the groove on the driveaxle. 

14 Ensure that the boot is not twisted or distorted, then insert a 
small screwdriver under the lip of the boot at the housing end, to allow 
any trapped air to escape. 

15 Remove the screwdriver, install the retaining clamps in their pre- 
viously-noted positions, and tighten them (see illustration 3.16). 

4.6 Replace the retaining clip on the driveaxle 4.12 Make sure the clip (arrow) engages fully when CV joint 
is reassembled 



1 If any of the checks described in the relevant part of Chapter 1 
reveal apparent excessive wear or play in any driveaxle joint, first 
remove the wheel cover (or center cover), and check that the driveaxle 
nut is tightened to the specified torque. Repeat this check on the other 
side of the vehicle. 

2 Road test the vehicle, and listen for a metallic clicking from the 
front as the vehicle is driven slowly in a circle on full-lock, If a clicking 
noise is heard, this indicates wear in the outer constant velocity joint, 
which means that the joint must be replaced; reconditioning is not pos- 
sible. 

3 To replace an outer CV joint, remove the driveaxle as described 
in Section 2, then separate the joint from the driveaxle with reference to 
Section 4. 

5 Driveaxles - inspection and joint replacement 
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4 If vibration, consistent with road speed, is felt through the car 
when accelerating, there is a possibility of wear in the inner tripod 
joints, 

5 To replace an inner tripod joint, remove the driveaxle as 
described in Section 2, then separate the joint from the driveaxle with 
reference to Section 3. ; 

6 Continual noise from the right-hand driveaxle, increasing with 
road speed, may indicate wear in the support bearing. To replace this 
bearing, the driveaxle and intermediate shaft must be removed, and the 
bearing extracted using a puller. 

7 Remove the bearing dust cover, and obtain a new one. 
8 Drive or press on the new bearing, applying the pressure to the 

inner race only. Similarly drive or press on the new dust cover. 

Specifications 

Driveaxle CV joint grease* 

Outer joint 

New boot 2.1 ounces 

New joint 3.5 ounces 

Inner joint 

iB5 manual transaxle 3.5 ounces 

MTX75/MT285 manual transaxles 4.4 ounces 

Automatic transaxle 4.4 ounces 

*Note: Only use grease designed specifically for use in CV joints. 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Driveaxle/hub nut 

Models through 2001 173 

2002 and later models 233 

Lower arm balljoint clamp bolt See Chapter 10 

Right-hand intermediate shaft bearing 18 

Wheel nuts See Chapter 1 

Suspension strut upper mounting nut 35 
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General information 

Front brake pads - replacement 

Front brake caliper - removal, overhaul and installation 

Front brake disc - inspection, removal and installation 

Rear brake drum - removal, inspection and installation 

Rear brake shoes - replacement 

Rear wheel cylinders - removal, overhaul and installation 

Master cylinder - removal and installation 

Brake pedal - removal and installation 

Hydraulic pipes and hoses - inspection, removal and installation 

Hydraulic system - bleeding 

Power brake booster - testing, removal and installation 

Booster unit vacuum hose and non-return valve - removal, 

testing and installation 

Pressure-conscious regulator valve (non-ABS models) - removal 

and installation 

Electronic brake distribution (ABS models) - general information 

ABS hydraulic unit - removal and installation 

ABS wheel sensor - testing, removal and installation 

Traction control/Advance-Trac control components - 

removal and installation 

Traction control system - general information 

Brake light switch - removal, replacement and adjustment 

Parking brake lever - removal and installation 

Parking brake cables - removal and installation 

Reference to other Chapters 

Brake check - See Chapter 1 

Brake fluid replacement - See Chapter 1 

BRAKES 
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1 General information 

The braking system is of diagonally-split, dual-circuit design, with 
ventilated discs at the front, and drum brakes at the rear. Some models 
have rear disc brakes. The front calipers are of single sliding piston 
design, using asbestos-free pads. The rear drum brakes are of the 
leading and trailing shoe type, and are self-adjusting during foot-brake 
operation. The rear brake shoe linings are of different thicknesses, in 

order to allow for the different proportional rates of wear. 
On models with rear disc brakes, the calipers are of a single-piston 

design with non-ventilated rotors, and the parking brake cables actuate 
the rear brakes by rotating the caliper piston. 

The vacuum servo unit uses intake manifold vacuum (generated 
only when the engine is running) to boost the effort applied by the dri- 
ver at the brake pedal and transmits this increased effort to the master 
cylinder pistons. 

Pressure conscious regulator valves (PCRV's) are used on the rear 
brakes, to prevent rear wheel lock-up under hard braking. The valves 
are sometimes referred to as pressure control relief valves. On non- 
ABS models, they are attached to the master cylinder rear brake outlet 
ports; on models with ABS, they are located in the ABS hydraulic unit. 
On Wagon models without ABS there is a load sensing valve (LAV) for 
the rear wheels, which is connected to the rear suspension cross-mem- 
ber. It controls the brake fluid pressure to each of the rear wheels, 
depending on vehicle loading. 

The parking brake is cable-operated, and acts on the rear brakes. 
The cables. operate on the rear trailing brake shoe operating levers. The 
parking brake lever incorporates an automatic adjuster, which will 
adjust the cable when the parking brake is operated several times. 

Where used, the anti-lock braking system (ABS) uses the basic 
conventional brake system, together with an ABS hydraulic unit 
installed between the master cylinder and the four brake units at each 
wheel. The hydraulic unit consists of a hydraulic actuator, an ABS 
brake pressure pump, an ABS module with built-in relay box, and two 
pressure-control relief valves. Braking at each of the four wheels is 
controlled by separate solenoid valves in the hydraulic actuator. If 
wheel lock-up is detected by one of the wheel sensors, when the vehi- 

_ Cle speed is above 3 mph, the valve opens. Releasing pressure to the 
relevant brake, until the wheel regains a rotational speed corresponding 
to the speed of the vehicle. The cycle can be repeated many times a 
second. In the event of a fault in the ABS system, the conventional 
braking system is not affected. Diagnosis of a fault in the ABS system 
requires the use of special equipment, and this work should therefore 
be left to a Ford dealer. 

The traction contro! systems available for the Focus is the full 
speed traction control (TCS), sometimes called Spark Fuel Traction 
Control (SFTC). The systems are integrated with the ABS, and use the 

2 Front brake pads - replacement 

» Refer to illustrations 2.2, 2.3a, 2.3b, 2.4, 2.5a and 2.5b 

2 WARNING: 

Disc brake pads must be replaced on BOTH front wheels at the 
same time - never replace the pads on only one wheel, as 
uneven braking may result. Although genuine Ford linings are 
asbestos-free, the dust created by wear of aftermarket pads 
may contain asbestos, which is a health hazard. Never blow it 

same wheel sensors. The hydraulic control unit has additional solenoid 
valves incorporated to enable control of the wheel brake pressure. 

The TCS system is only active at speeds up to about 50 mph - 
when the system is active the warning light on the instrument panel 
illuminates to warn the driver. This uses controlled braking of the spin- 
ning driving wheel, when the grip at the driven wheels are different. 
The spinning wheel is braked by the ABS system, transferring a greater 
proportion of the engine torque through the differential to the other dri- 
ven wheel, which increases the use of the available traction control. 

The TCS system on 2000 Focus models also reduces the engine 
torque to improve directional stability. If the driving wheels are spin- 
ning, the ABS/TCS module calculates the required engine torque dur- 
ing traction control and sends this request to the engine PCM. This 
then calculates the required ignition timing and the number of fuel 
injectors to be deactivated in order to achieve the required engine 
torque. 

The advantages of the TCS system are: 

a) Reduces the load on the braking system. 
b) Reduces the load on the engine. 
c). Improves directional stability. 

d) Shortens reaction time. 
€) Operates at all vehicle speeds. 

On the 2001 and later Focus models, there is an Electronic Stabil- 
ity Program (ESP) available, this system supports the vehicle's stability 
and steering through a combination of ABS and traction control opera- 
tions. The combined operation system is called AdvanceTrac. There is 
a switch on the center console, so that if required the system could be 
Switched off. This will then illuminate the warning light on the instru- 
ment panel, to inform the driver that the AdvanceTrac is not in opera- 
tion. The stability of the vehicle is measured by Yaw rate and 
Accelerometer sensors, which sense the movement of the vehicle about 
its vertical axis, and also lateral acceleration. Sensors in the steering 
system measure the driver input to the steering, and the actual direc- 
tion of the vehicle. When discrepancies are noted, the system will alter 
the driving force at one or more wheels to correct for sideways move- 
ment or sliding incidents. 

e>Note: When servicing any part of the system, work carefully 
and methodically; also observe scrupulous cleanliness when 
overhauling any part of the hydraulic system. Always replace 
components (in axle sets, where applicable) if in doubt about 
their condition, and use only genuine Ford replacement parts, 
or at least those of known good quality. Note the warnings 
given in ‘Safety first!’ and at relevant points in this Chapter 
concerning the dangers of asbestos dust and hydraulic fluid. 

out with compressed air, and don’t inhale any of it. DO NOT use 
petroleum-based solvents to clean brake parts; use brake 
cleaner or alcohol only. DO NOT allow any brake fluid, oil or 
grease to contact the brake pads or disc. Also refer to the warn- 
ing at the start of Section 11 concerning brake fluid. 
SSS SS SSS 

Note: Before starting work, wash the brake assembly with 
aerosol brake cleaner to protect yourself from brake dust, which 
might contain asbestos, a known carcinogen. 
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2.2 Pry the pad retaining clip from 
the caliper 

1 Apply the parking brake. Loosen the front wheel nuts, then jack 
up the front of the vehicle and support it on axle stands. Remove the 
front wheels. Work on one brake assembly at a time, using the assem- 
bled brake for reference if necessary, 

2 Using a flat-bladed screwdriver, pry the outer brake pad retaining 
clip from the caliper (see illustration). Hold the clip with a pair of pliers 
as this is done, to avoid personal injury. Release the caliper's brake 
hose from the bracket at the strut. 

3 Pry the plastic covers from the ends of the two guide pins then, 
using a 7 mm Allen wrench, unscrew the guide bolts securing the 
caliper to the carrier bracket (see illustrations). 

4 Lift the caliper from the disc (see illustration), and support it on 
an axle stand to avoid straining the hydraulic hose. 

5 Pull the inner pad from the piston in the caliper, then remove the 
outer pad from the caliper by sliding the pad out of the caliper with its 
securing clip, noting their installed positions (see illustrations). 

6 Wash all dust and dirt from the caliper, pads and disc with 
aerosol brake cleaner. Scrape any corrosion from the edge of the disc, 
taking care not to damage the friction surface. 

7 Inspect the front brake disc for scoring and cracks. If a detailed 
inspection is necessary, refer to Section 4. 

8 The piston must be pushed back into the caliper bore, to provide 
room for the new brake pads. Use a C-clamp to accomplish this. As the 

2.4 Remove the caliper, complete 
with brake pads 

2.3a Pry the covers off to locate the 
caliper guide bolts... 

2.5a Unclip the inner pad from 
the piston... 

2.3b ... then loosen and remove 

the bolts 

piston is depressed to the bottom of the caliper bore, the fluid in the 
master cylinder will rise slightly. Make sure that there is sufficient 
space in the brake fluid reservoir to accept the displaced fluid, and, if 
necessary, siphon some off first. Any brake fluid spilled on paintwork 
should be washed off with clean water, without delay - brake fluid is 
also a highly effective paint-stripper. 

Do not siphon the fluid by mouth; it is poisonous. 

9 Install the new pads using a reversal of the removal procedure, 
and tighten the guide bolts to the torque wrench setting given in the 
Specifications at the end of this Chapter. 

10 On completion, firmly depress the brake pedal a few times, to 
bring the pads to their normal working position. Check the level of the 
brake fluid in the reservoir, and top-off if necessary. 

11 Give the vehicle a short road test, to make sure that the brakes 
are functioning correctly, and to seat the new linings to the contours of 
the disc. New linings will not provide maximum braking efficiency until 
they have seated; avoid heavy braking as far as possible for the first 
hundred miles or so. 

2.5b ... then unclip the outer pad 
from the caliper 
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3 Front brake caliper - removal, overhaul and installation 

->Note: Refer to the warning at the beginning of the previous 
Section before proceeding. 

REMOVAL 

Refer to illustrations 3.2 and 3.3 

1 Apply the parking brake. Loosen the front wheel nuts, then jack 
up the front of the vehicle and support it on axle stands. Remove the 
appropriate front wheel. 

2 Install a brake hose clamp to the flexible hose leading to the 
caliper (See illustration). This will minimize brake fluid loss during 
subsequent operations. 

3 Loosen the union on the caliper end of the flexible brake hose 
(see illustration). Once loosened, do not try to unscrew the hose at this 
stage. 

4 Remove the brake pads as described in Section 2. 
5 Support the caliper in one hand, and prevent the hydraulic hose 

from turning with the other hand. Unscrew the caliper from the hose, 
making sure that the hose is not twisted unduly or strained. Once the 
Caliper is detached, plug the open hydraulic fittings in the caliper and 
hose, to keep out dust and dirt. 

6 If required, the caliper carrier bracket can be unbolted from the 
hub carrier. 

OVERHAUL 

Note: Before starting work, check on the availability of parts 
(caliper overhaul kit/seals). 

7 With the caliper on the bench, brush away all traces of dust and 
dirt, but take care not to inhale any dust, as it may be harmful to your 
health. 

8 Pull the dust cover rubber seal from the end of the piston. 
9 Apply low air pressure to the fluid intake union, to eject the pis- 

ton. Only low air pressure is required for this, such as is produced by a 
foot-operated tire pump. 

sk CAUTION: 

The piston may be ejected with some force. Position a thin 
piece of wood between the piston and the caliper body, to pre- 
vent damage to the end face of the piston, in the event of it 
being ejected suddenly. 

10 Using a suitable blunt instrument, pry the piston seal from the 
groove in the cylinder bore. Take care not to scratch the surface of the 
bore. 

11 Clean the piston and caliper body with brake cleaner, and allow 
to dry. Examine the surfaces of the piston and cylinder bore for wear, 
damage and corrosion. If the piston alone is unserviceable, a new pis- 
ton must be obtained, along with seals. If the cylinder bore is unser- 
viceable, the complete caliper must be replaced. The seals must be 
replaced, regardless of the condition of the other components. 

12 Coat the piston and seals with clean brake fluid, then manipulate 
the piston seal into the groove in the cylinder bore. 

13 Push the piston squarely into its bore, taking care not to damage 
the seal. 

14 Install the dust cover rubber seal onto the piston and caliper, 
then depress the piston fully. 

INSTALLATION 

> Refer to illustration 3.15 

15 Install the caliper by reversing the removal operations. Make 
sure that the flexible brake hose is not twisted. Tighten the mounting 
bolts and wheel nuts to the specified torque (see illustration). 

16 Bleed the brake circuit according to the procedure given in Sec- 
tion 11, remembering to remove the brake hose clamp from the flexible 
hose. Make sure there are no leaks from the hose connections. Test the 
brakes carefully before returning the vehicle to normal service. 

3.2 Brake hose clamp installed on 
the front brake hose at the caliper 

3.3 Loosen the brake hose 3.15 Tighten the carrier bracket 
mounting bolts 
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->Note: To prevent uneven braking, BOTH front brake discs 
should be replaced or reground at the same time. 

INSPECTION 

> Refer to illustrations 4.3, 4.4 and 4.5 

1 Apply the parking brake. Loosen the relevant wheel nuts, jack up 
the front of the vehicle and support it on axle stands. Remove the 
appropriate front wheel. 

2 Remove the front brake caliper from the disc with reference to 
Section 3, and undo the two carrier bracket securing bolts. Do not dis- 
connect the flexible hose. Support the caliper on an axle stand, or sus- 
pend it out of the way with a piece of wire, taking care to avoid straining 
the flexible hose. 

3 Temporarily install two of the wheel nuts to diagonally-opposite 
Studs, with the flat sides of the nuts against the disc (see illustration). 
Tighten the nuts progressively, to hold the disc firmly. 

4 Scrape any corrosion from the disc. Rotate the disc, and examine 
it for deep scoring, grooving or cracks. Using a micrometer, measure 
the thickness of the disc in several places (see illustration). The mini- 
mum thickness is stamped on the disc hub. Light wear and scoring is 
normal, but if excessive, the disc should be removed, and either 
reground by a specialist, or replaced. If regrinding is undertaken, the 
minimum thickness must be maintained. Obviously, if the disc is 
cracked, it must be replaced. 

5 Using a dial gauge or a flat metal block and feeler gauges, check 
that the disc run-out 10 mm from the outer edge does not exceed the 
limit given in the Specifications. To do this, mount the measuring 
equipment, and rotate the disc, noting the variation in measurement as 
the disc is rotated (see illustration). The difference between the mini- 
mum and maximum measurements recorded is the disc run-out. 

6 If the run-out is greater than the specified amount, check for 
variations of the disc thickness as follows. Mark the disc at eight posi- 
tions 45 degrees apart then, using a micrometer, measure the disc 
thickness at the eight positions, 15 mm in from the outer edge. If the 
variation between the minimum and maximum readings is greater than 
the specified amount, the disc should be replaced. 

7 The hub face run-out can also be checked in a similar way. First 
remove the disc as described later in this Section, attach the measuring 
equipment, then slowly rotate the hub, and check that the run-out does 
not exceed the amount given in the Specifications. If the hub face run- 

4.4 Use a micrometer to measure 

the thickness of the brake disc 

| 4 Front brake disc - inspection, removal and installation 

4.5 Measure the disc run-out with a 

dial gauge 

4.3 Nut holding the disc on firmly (arrow) 

out is excessive, this should be corrected (by replacing the hub bear- 
ings - see Chapter 10) before rechecking the disc run-out. 

REMOVAL 

> Refer to illustration 4.10 

8 With the wheel and caliper removed, remove the wheel nuts 
which were temporarily installed in Step 3. 

9 Mark the disc in relation to the hub, if it is to be reinstalled. 
10 Remove the washer/retaining clip(s) (if equipped), and withdraw 

the disc over the wheel studs (see illustration). 

INSTALLATION 

11 Make sure that the disc and hub mating surfaces are clean, then 
locate the disc on the wheel studs. Align the previously-made marks if 
the original disc is being reinstalled. 

12 Install the brake caliper and carrier bracket with reference to Sec- 
tion 3. 

13 Install the wheel, and lower the vehicle to the ground. Tighten 
wheel nuts to their specified torque. 

14 Test the brakes carefully before returning the vehicle to normal 
service. 

4.10 Remove the disc from the hub 
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e>Note 1: Refer to the warning at the beginning of Section 6 
before proceeding. 

e>Note 2: To prevent uneven braking, BOTH rear brake drums 
should be replaced at the same time. 

REMOVAL 

> Refer to illustrations 5.2a and 5.2b 

1 Chock the front wheels, release the parking brake and engage 1st 
gear (or P). Loosen the relevant wheel nuts, jack up the rear of the vehi- 
cle and support it on axle stands. Remove the appropriate rear wheel. 

2 Remove the dust cap from the center of the drum, and remove 
the retaining nut (see illustrations). This nut is very tight - use only 
high-quality, close-fitting tools, and take adequate precautions against 
personal injury when loosening it. 

->Note 1: The driveshaft/hub nut is of special laminated design, 
and should only be re-used a maximum of 4 times. (It is a good 
idea to mark the nut every time it is removed.) Obtain a new 
nut if necessary. 

->Note 2: There is an alternative method if you are inspecting or 
replacing other brake/suspension parts and not replacing the 
drum. Remove the wheel spindle bolts from the back of the back- 
ing plate, then remove the drum and spindle assembly as a unit. 

3 Ifthe drum will not pull off easily, make sure the parking brake 

5 Rear brake drum - removal, inspection and installation 

cable is released fully, then use a suitable puller to draw the drum and 

bearing assembly off the stub axle. 
4 With the brake drum removed, clean the dust from the drum, 

brake shoes, wheel cylinder and back plate, using brake cleaner or 
alcohol. Take care not to inhale the dust, as it may contain asbestos. 

INSPECTION 

> Refer to illustration 5.5 

5 Clean the inside surfaces of the brake drum, then examine the 
internal friction surface for signs of scoring or cracks. If it is cracked, 
deeply scored, or has worn to a diameter greater than the maximum 
given in the Specifications, then it should be replaced, together with 
the drum on the other side (see illustration). 

6 Regrinding of the brake drum is not recommended. 

INSTALLATION 

7 The wheel bearings may have been damaged on drum removal; if 
necessary replace the bearings as described in Chapter 10. 

8 Installation is a reversal of removal, tightening relevant bolts to 
their specified torque. 

9 Test the brakes carefully before returning the vehicle to normal 
service. 

5.2a Remove the dust cap... 5.2b ... 

> Refer to illustrations 6.3a, 6.3b, 6.4, 6.5a, 6.5b, 6.8, 6.9, 
6.11, 6.12 and 6.14 

Drum brake shoes must be renewed on BOTH rear wheels at the 
same time - never replace the shoes on only one wheel, as 
uneven braking may result. Also, the dust created by wear of 
the shoes is a health hazard. Never blow it out with compressed 
air, and don’t inhale any of it. An approved filtering mask 
should be worn when working on the brakes. DO NOT use petro- 
leum-based solvents to clean brake parts; use brake cleaner or 
alcohol only. 
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and remove the hub nut 5.5 Check the drum for wear 

6 Rear brake shoes - replacement 

1 Chock the front wheels, release the parking brake and engage 1st 
gear (or P). Loosen the relevant wheel nuts, jack up the rear of the 
vehicle and support it on axle stands. Remove the rear wheels. Work 
on one brake assembly at a time, using the assembled brake for refer- 
ence if necessary. 

2 Disconnect the ABS wiring connector (if installed). 
3 Remove the rear brake drum and hub assembly by unscrewing 

the four bolts at the rear of the hub assembly (see illustrations). This is 
to prevent any damage to the wheel bearings on removal of the drum. 

4 Note the installed position of the springs and the brake shoes, 
then clean the components with brake cleaner, and allow to dry (see 
illustration). Position a tray beneath the back plate, to catch the fluid 
and residue. 
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i) 

Di) 

6.3b ... and remove the hub/ 
drum assembly 

6.5a Unclip the brake shoe hold- 6.5b ... and pull out the pins from 6.8 Pull the brake shoe from the 
down springs... the back plate bottom anchor 

5 Remove the two shoe hold-down springs, use a pair of pliers to the shoe to lever it away, if required). 
depress the ends so that they can be withdrawn off the pins. Remove 9 Pull the parking brake cable spring back from the operating lever 
the hold-down pins from the back plate (see illustrations). on the rear of the trailing shoe. Unhook the cable end from the cut-out 

6 Disconnect the top ends of the shoes from the wheel cylinder, in the lever, and remove the brake shoes (see illustration). 
taking care not to damage the rubber boots. 10 Working on a clean bench, move the bottom ends of the brake 

7 To prevent the wheel cylinder pistons from being accidentally shoes together, and unhook the lower return spring from the shoes, 
ejected, install a suitable elastic band or wire lengthways over the cylin- noting the location holes. 
der/pistons. DO NOT press the brake pedal while the shoes are removed. 11 Pull the leading shoe from the strut and brake shoe adjuster (see 

8 Pull the bottom end of the brake shoes from the bottom anchor illustration), unhook the upper return spring from the shoes, noting the 
(see illustration) (use pliers or an adjustable wrench over the edge of location holes. 

6.9 Use pliers to disengage the cable from the lever 6.11 Disengage the leading brake shoe 
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6.12 Disengage the adjusiment strut 

12 Pull the adjustment strut to release from the trailing brake shoe, 
and remove the strut support spring (see illustration). 

13 If the wheel cylinder shows signs of fluid leakage, or if there is 
any reason to suspect it of being defective, inspect it now, as described 
in the next Section. 

14 Clean the back plate, and apply small amounts of high-melting- 
point brake grease to the brake shoe contact points. Be careful not to 
get grease on any friction surfaces (see illustration). 

15 Lubricate the sliding components of the brake shoe adjuster with 
a little high-melting-point brake grease, but leave the serrations on the 
eccentric cam clean. 

16 Install the new brake shoes using a reversal of the removal pro- 
cedure, but set the eccentric cam at its lowest position before assem- 
bling it to the trailing shoe. 

17 Before replacing the brake drum, it should be inspected as 

6.14 Grease the brake shoe contact points on the back plate 

described in Section 5. 
18 With the drum in position and all the securing bolts and nuts 

tightened to their specified torque, install the wheel. Then, carry out the - 
replacement procedure on the remaining rear brake. 

19 Lower the vehicle to the ground, and tighten the wheel nuts to 
the specified torque. 

20 Depress the brake pedal several times, in order to operate the 
self-adjusting mechanism and set the shoes at their norma! operating 
position. 

21 Make several forward and reverse stops, and operate the parking 
brake fully two or three times (adjust parking brake as required). Give 
the vehicle a road test, to make sure that the brakes are functioning 
correctly, and to seat the new shoes to the contours of the drum. 
Remember that the new shoes will not give full braking efficiency until 
they have seated. ; 

7 Rear wheel cylinders - removal, overhaul and installation 

e>Note: Before starting work, check on the availability of parts 
(wheel cylinder, or overhaul kit/seals). Also bear in mind that if 
the brake shoes have been contaminated by fluid leaking from 
the wheel cylinder, they must be replaced. The shoes on BOTH 
sides of the vehicle must be replaced, even if they are only 
contaminated on one side. Be sure to order the correct parts, 
and be sure that the same size of wheel cylinder is installed on 
both sides, or uneven braking could result. 

REMOVAL 

» Refer to illustration 7.5 

1 Remove the brake drum as described in Section 6, Steps 1 to 3. 
2 Minimize fluid loss either by removing the master cylinder reser- 

voir cap, and then tightening it down onto a piece of cellophane to 
obtain an airtight seal, or by using a brake hose clamp, a C-clamp, or 
similar tool, to clamp the flexible hose at the nearest convenient point 
to the wheel cylinder. 

3 Pull the brake shoes apart at their top ends, so that they are just 
clear of the wheel cylinder. The automatic adjuster will hold the shoes 
in this position, so that the cylinder can be withdrawn. 

4 Wipe away all traces of dirt around the hydraulic fitting at the 

rear of the wheel cylinder, then undo the union nut. 
5 Unscrew the two bolts securing the wheel cylinder to the back- 

ing plate (see illustration). 

7.5 Loosen the brake pipe union nut, before removing the 
two securing bolts (arrows) 
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6 Pull the wheel cylinder from the backing plate so that it is clear 
of the brake shoes. Plug the open hydraulic unions, to prevent the 
entry of dirt, and to minimize further fluid loss while the cylinder is 
detached. 

OVERHAUL 

7 No overhaul procedures or parts were available at the time of 
writing, check availability of parts before dismantling. Replacing a 
wheel cylinder as a unit is recommended. 

INSTALLATION 

8 Wipe clean the backing plate and remove the plug from the end 
of the hydraulic pipe. Install the cylinder onto the backing plate and 

screw in the hydraulic fitting nut by hand, being careful not to cross- 
thread it. 

9 Tighten the mounting bolts, then fully tighten the hydraulic union 
nut. 

10 Retract the automatic brake adjuster mechanism, so that the 
brake shoes engage with the pistons of the wheel cylinder. To do this, 
pry the shoes apart slightly, turn the automatic adjuster to its minimum 
position, and release the shoes. 

11 Remove the clamp from the flexible brake hose, or the cello- 
phane from the master cylinder (as applicable). 

12 Install the brake drum with reference to Section 5. 
13 Bleed the hydraulic system as described in Section 11. Provid- 

ing suitable precautions were taken to minimize loss of fluid, it should 
only be necessary to bleed the relevant rear brake. 

14 Test the brakes carefully before returning the vehicle to normal 
service. 

8 Master cylinder - removal and installation 

3 WARNING: 

Brake fluid is poisonous. Take care to keep it off bare skin, and 
in particular not to get splashes in your eyes. The fluid also 
attacks paintwork and plastics - wash off spills immediately 
with cold water. Finally, brake fluid is highly flammable, and 
should be handled with the same care as gasoline. 

REMOVAL 

Master cylinder 

> Refer to illustrations 8.5, 8.6 and 8.7 

1 Exhaust the vacuum in the servo by pressing the brake pedal a 
few times, with the engine switched off. 

2 Disconnect the negative battery cable. 

Note 1: Before disconnecting the battery, refer to Chapter 5A, 
Section 1, for precautions. 

->Note 2: On 2005 models, remove the battery (see Chapter 5A). 

3 Disconnect the low fluid level warning light multi-plug from the 
fluid reservoir. Unscrew the cap. 

— 8.5 Remove the air filter housing 8.6 Release the wiring connectors 
from the base of the fusebox 

4 Draw off the hydraulic fluid from the reservoir, using an old bat- 
tery hydrometer or similar. Alternatively raise the vehicle and remove 
the wheels. Loosen the front bleed nipples and drain the fluid from the 
reservoir. 

Do not siphon the fluid by mouth; it is poisonous. Any brake 
fluid spilled on paintwork should be washed off with clean 
water, without delay - brake fluid is also a highly-effective 
paint-stripper. 

5 Lower the vehicle. Undo the securing bolts from the air filter 
housing and intake tube, then remove from the vehicle (see illustra- 
tion). 

6 Disconnect the electrical connector from the auxiliary fusebox 

(see illustration). Remove the retaining screw, and detach the fusebox 
from its bracket. Move the fusebox to the air filter housing position 
temporarily. 

7 Release the clip and disconnect the fluid supply hose from the 
brake fluid reservoir to the master cylinder (see illustration). Detach the 
hose from the firewall, keeping the end higher than the reservoir level, 
and plug or cap the hose, to prevent fluid loss or dirt entry. 

8.7 Release the supply hose (arrow) 
from the master cylinder 
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8.16 Unclip the wiring harness (arrow) from the reservoir 

8 Identify the locations of each brake pipe on the master cylinder. 
On non-ABS models, there are four pipes; the two rear brake pipes are 
attached to pressure-control relief valves on the master cylinder. On 
ABS models, there are only two pipes, which lead to the ABS hydraulic 
unit. 

9 Place rags beneath the master cylinder to catch spilled hydraulic 
fluid. 

10 Clean around the hydraulic fitting nuts. Unscrew the nuts, and 
disconnect the hydraulic lines from the master cylinder. If the nuts are 
tight, a split ring wrench should be used in preference to an open- 
ended wrench. Cap the end of the pipes and the master cylinder to pre- 
vent any dirt contamination. 

11 On vehicles with TCS, disconnect the pressure sensors electrical 
connector. 

12 Remove the master cylinder securing nuts, and withdraw the 
master cylinder from the studs on the servo unit. 

13 Recover the gasket/seal from the master cylinder. 
14 If the master cylinder is faulty, it must be replaced. At the time of 

writing, no overhaul kits were available. 

Brake fluid reservoir 

> Refer to illustrations 8.16 and 8.17 

15 The reservoir is not part of the master cylinder. Disconnect the 

8.17 Disconnect the shpat connector and remove the two 

screws (arrows) 

electrical connector from the filler cap. Unscrew the cap, and using an 
old battery hydrometer or similar, empty the brake fluid. Install the cap. 

16 Detach the wiring harness from the lower part of the reservoir 
(see illustration). 

17 Remove the two securing screws from the reservoir and detach it 
from the firewall (see illustration). 

18 Release the clip and disconnect the fluid supply hoses for the 
brake and clutch fluid reservoir. 

INSTALLATION 

19 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Clean the contact surfaces of the master cylinder and servo, and 
locate a new gasket on the master cylinder. 

b) Install and tighten the nuts to the specified torque. 
Cc) Carefully insert the brake pipes in the apertures in the master 

cylinder, then tighten the union nuts. Make sure that the nuts 
enter their threads correctly. 

d) Fill the reservoir with fresh brake fluid. 

€) Bleed the brake hydraulic system as described in Section 11. 
f) Test the brakes carefully before returning the vehicle to normal 

service. 

9 Brake pedal - removal and installation 

REMOVAL 

» Refer to illustrations 9.3, 9.5, 9.6a, 9.6b, 9.7a, 9.7b, 9.8a, 
9.8b and 9.9 

1 Working inside the vehicle, move the driver's seat fully to the 
rear, to allow maximum working area. 

2 Undo the four screws and pry out the retaining clip to remove 
the driver's side lower dash panel. Unclip the multi-plug from the trim 
panel. Disconnect the hood release cable, where applicable. 

3 Disconnect the electrical connectors to the brake/clutch pedal 
switches. Remove the switches by turning them, then pulling them out 
of the pedal bracket (see illustration). 

4 Loosen the four retaining nuts on the pedal bracket assembly. 
5 Detach the clutch master cylinder, by unscrewing the securing 

bolts and unclipping from the pedal bracket (see illustration). 
6 Remove the clutch pedal pivot shaft nut, and slide the pivot shaft 

bolt out far enough to remove the clutch pedal. Release the return 
spring from the clutch pedal, and unclip the clutch actuator rod from 
the pedal (see illustrations). (Make note of the position of the clutch 
pedal bushings and spacer on removal.) 

7 Remove the two clips to release the brake pedal from the pedal 
a the upper bracket bolt may need to be loosened ae illustra- 
tions 

8 Depress the clip and remove the pin from the servo actuator rod 
(see illustrations). 
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9.3 Rotate the switch 45° to 
remove it 

9.6a Remove the pedal 
pivot shaft bolt 

9.6b Remove the clutch actuator rod, 

and release the return spring (arrow) 

9 Slide the pivot shaft bolt out to remove the brake pedal (see illus- 
tration). (Pry out the bushings from the brake pedal pivot to replace.) 
Replace the components as necessary. 

INSTALLATION 

10 Prior to replacing the pedal, apply a little grease to the pivot 

9.8a Use screwdriver to 

depress clip... 

9.7a Remove the two clips... 

9.8b ... and pull out the pin from 
the brake actuator rod 

9.7b .. . and loosen the securing 
bolt (arrow) - (dash panel removed 
for clarity) 

shaft, pedal bushings and actuator rods. 
11 Installation is a reversal of the removal procedure, but make sure 

that the pedal bushings and actuator rods are correctly located. 
12 Before installing the stop-light switch, pull the plunger on the 

switch out to its full extent. Depress the brake pedal, then install the 
switch in place on the bracket. Slowly release the brake pedal, and 
check the operation of the brake lights. 

9.9 Pull out the pedal pivot shaft bolt 
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e>Note: Refer to the warning at the start of Section 11 concern- 
ing the dangers of brake fluid. 

INSPECTION 

1 Jack up the front and rear of the vehicle, and support on axle 
stands. Making sure the vehicle is safely supported on a level surface. 

2 Check for signs of leakage at the pipe unions, then examine the 
flexible hoses for signs of cracking, chafing and fraying. 

3 The brake pipes should be examined carefully for signs of dents, 
corrosion or other damage. Corrosion should be scraped off, and if the 
depth of pitting is significant, the pipes replaced. This is particularly 
likely in those areas underneath the vehicle body where the pipes are 

exposed and unprotected. 
4 Replace any defective brake pipes and/or hoses. 

REMOVAL 

> Refer to iliustrations 10.7, 10.9a and 10.9b 

5 If asection of pipe or hose is to be removed, loss of brake fluid 
can be reduced by unscrewing the filler cap, and completely sealing the 
top of the reservoir with cellophane. Alternatively, the reservoir can be 
emptied (see Section 11). 

6 To remove a section of pipe, hold the adjoining hose union nut 
with a wrench to prevent it from turning, then unscrew the union nut at 
the end of the pipe, and release it. Repeat the procedure at the other 
end of the pipe, then release the pipe by pulling out the clips attaching 
it to the body. 

7 Where the fitting nuts are exposed to the full force of the weather, 
they can sometimes be quite tight. If an open-ended wrench is used, 
rounding of the flats on the nuts is not uncommon, and for this reason, 
it is preferable to use a flare-nut wrench (see illustration), which will 
engage all the flats. If such a wrench is not available, self-locking pliers 
may be used as a last resort; these may well damage the nuts, but if the 
pipe is to be replaced, this does not matter. 

8 To further minimize the loss of fluid when disconnecting a flexi- 
ble brake line from a rigid pipe, clamp the hose as near as possible to 
the pipe to be detached, using a brake hose clamp or a pair of self- 
locking pliers with protected jaws. 

10 Hydraulic pipes and hoses - inspection, removal and installation 

10.7 Unscrew the brake pipe fitting using a flare-nut wrench 

9 To remove a flexible hose, first clean the ends of the hose and the 
surrounding area, then unscrew the union nuts from the hose ends. 
Remove the spring clip, and withdraw the hose from the serrated 
mounting in the support bracket. Where applicable, unscrew the hose 
from the caliper (see illustrations). 

10 Brake pipes supplied with flared ends and union nuts can be 
obtained individually or in sets from Ford dealers or accessory shops. 
The pipe is then bent to shape, using the old pipe as a guide, and is 
ready for installing. Be careful not to kink or crimp the pipe when bend- 
ing it; ideally, a proper pipe-bending tool should be used. 

INSTALLATION 

11 Installation of the pipes and hoses is a reversal of removal. Make 
sure that all brake pipes are securely supported in their clips, and 
ensure that the hoses are not kinked. Check also that the hoses are 
clear of all suspension components and underbody fittings, and will 
remain clear during movement of the suspension and steering. 

12 On completion, bleed the hydraulic system as described in Sec- 
tion 11. 

10.9a Loosen the union nut (arrow) before... 10.9b ... pulling out the retaining clip (arrow) 
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11 Hydraulic system - bleeding 

> Refer to illustration 11.7 

Brake fluid contains polyglycol ethers and polyglycols that are 
poisonous. Take care to keep it off bare skin, and in particular 
not to get splashes in your eyes. Wash hands thoroughly after 
handling and if fluid contacts the eyes, flush out with cold run- 
ning water. If irritation persists get medical attention immedi- 
ately. The fluid also attacks paintwork and plastics - wash off 
spills immediately with cold water. Finally, brake fluid is highly 
ee and should be handled with the same care as gaso- 
ine. 

e>Note: On vehicles with ABS, disconnect the negative battery 
cable (see Chapter 1). 

1 If the master cylinder has been disconnected and reconnected, 
then the complete system (all circuits) must be bled of air. If a compo- 
nent of one circuit has been disturbed, then only that particular circuit 
need be bled. 

2 Bleeding should commence on the furthest bleed nipple from the 
master cylinder, followed by the next one until the bleed nipple remain- 
ing nearest to the master cylinder is bled last. 

3 There are a variety of do-it-yourself ‘one-man’ brake bleeding kits 
available from auto parts stores, and it is recommended that one of 
these kits be used wherever possible, as they greatly simplify the brake 
bleeding operation. Follow the kit manufacturer's instructions in con- 
junction with the following procedure. If a pressure-bleeding kit is 
obtained, then it will not be necessary to depress the brake pedal in the 
following procedure. 

4 During the bleeding operation, do not allow the brake fluid level 
in the reservoir to drop below the minimum mark. If the level is allowed 
to fall so far that air is drawn in, the whole procedure will have to be 
started again from scratch. 

Note: On models equipped with ABS, if air enters the 
hydraulic unit, the unit must be bled using special Ford test 
equipment. Only use new fluid for refilling, preferably from a 
freshly-opened container. Never re-use fluid bled from the sys- 
tem. 

5 Before starting, check that all rigid pipes and flexible hoses are in 
good condition, and that all hydraulic unions are tight. Take great care 
not to allow hydraulic fluid to come into contact with the vehicle paint- 
work, otherwise the finish will be seriously damaged. Wash off any 
spilled fluid immediately with cold water. 

6 If a brake bleeding kit is not being used, gather together a clean 
jar, a length of plastic or rubber tubing which is a tight fit over the bleed 
screw, and a new container of the specified brake fluid (see Recom- 

TESTING 

1 To test the operation of the booster unit, depress the brake pedal 
four or five times to dissipate the vacuum, then start the engine while 
keeping the brake depressed. As the engine starts, there should be a 
noticeable give in the brake pedal as vacuum builds up. Allow the 

12 Power brake booster - testing, removal and installation 

11.7 Hold the container up, to maintain fluid pressure 

mended lubricants and fluids). The help of an assistant will also be 
required. 

7 Clean the area around the bleed screw on the rear brake unit to 
be bled (it is important that no dirt be allowed to enter the hydraulic 
system), and remove the dust cap. Connect one end of the tubing to the 
bleed screw, and immerse the other end in the jar. This should be held 
at least a foot above the bleed nipple to maintain fluid pressure to the 
caliper (see illustration). The jar should be filled with sufficient brake 
fluid to keep the end of the tube submerged. 

8 Open the bleed screw by one or two turns, and have the assistant 
depress the brake pedal to the floor. Tighten the bleed screw at the end 
of the down stroke, then have the assistant release the pedal. Continue 
this procedure until clean brake fluid, free from air bubbles, can be 
seen flowing into the jar. Finally tighten the bleed screw with the pedal 
in the fully-depressed position. 

9 Remove the tube, and install the dust cap. Top-off the master 
cylinder reservoir if necessary, then repeat the procedure on the oppo- 
site rear brake. 

10 Repeat the procedure on the front brake furthest from the master 
cylinder, followed by the brake nearest to the master cylinder. 

11 Check the feel of the brake pedal - it should be firm. If it is 
spongy, there is still some air in the system, and the bleeding proce- 
dure should be repeated. 

12 When bleeding is complete, refill the master cylinder reservoir 
and install the cap. 

13 On models with a hydraulically-operated clutch, check the clutch 
operation on completion; it may be necessary to bleed the clutch 
hydraulic system as described in Chapter 6. 

engine to run for at least two minutes, and then switch it off. If the 
brake pedal is now depressed again, it should be possible to hear a 
hiss from the booster when the pedal is depressed. After four or five 
applications, no further hissing should be heard, and the pedal should 
feel harder. 

2 Before assuming that a problem exists in the booster unit itself, 
inspect the non-return valve as described in the next Section. 
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REMOVAL 

3 Refer to Section 8 and remove the master cylinder. 
4 On vehicles with TCS, disconnect the electrical connector from 

the brake booster solenoid. On models with cruise control, remove the 
mounting screws at the firewall and set the cruise control actuator aside 

for access to the brake booster. 
5 Release the cover on the hydraulic control unit and disconnect 

the electrical connector. 
6 Remove the brake pipes to the hydraulic control unit. Cap the 

12.13 Compress the brake booster actuator rod 
before installation 

REMOVAL 

1 With the engine switched off, depress the brake pedal four or five 
times, to dissipate any remaining vacuum from the booster unit. 

13.5 Non-return valve in brake vacuum hose 

13 Vacuum booster unit vacuum hose and non-return valve - removal, testing and installation 

end of the pipes and the hydraulic unit to prevent any dirt contamina- 

tion. 
7 Remove the securing bolts from the hydraulic unit and remove 

from the vehicle. 

8 Unclip the brake lines from the retaining clips on the firewall. 

9 Remove the driver's lower dash panel for access to the brake 

pedal. 
10 Depress the clip and remove the pin from the booster actuator 

rod, then remove the four nuts from the booster unit mounting bracket 

above the pedals. 
11 Withdraw the booster unit from the firewall, and remove it from 

the engine compartment, taking care not to damage any other compo- 

nents. 
12 Note that the booster unit cannot be disassembled for repair or 

overhaul and, if faulty, must be replaced. 

INSTALLATION 

» Refer to illustration 12.13 

13 Installation is a reversal of the removal procedure, noting the fol- 

lowing points: 

a) Refer to the relevant Sections/Chapters for details of replacing 
the other components removed. 

b) Compress the actuator rod into the brake booster, before 
replacement (See illustration). 

c) Make sure the gasket is correctly positioned on the booster. 
d) Test the brakes carefully before returning the vehicle to normal 

service. 

2 Disconnect the vacuum hose adapter at the booster unit, by 
pulling it free from the rubber grommet. If it is reluctant to move, pry it 
free, using a screwdriver with its blade inserted under the flange. 

3 Detach the vacuum hose from the intake manifold connection, 
pressing in the collar to disengage the tabs, then withdrawing the col- 
lar slowly. 

4 Ifthe hose or the fittings are damaged or in poor condition, they 
must be replaced. 

TESTING 

» Refer to illustration 13.5 

5 Examine the non-return valve (see illustration) for damage and 
signs of deterioration, and replace it if necessary. The valve may be 
tested by blowing through its connecting hoses in both directions. It 
should only be possible to blow from the booster end towards the 
intake manifold. 

INSTALLATION 
rr S 

6 Installation is a reversal of the removal procedure. If installing a 
new non-return valve, ensure that it is installed the correct way. 
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> Note: Refer to the warning at the start of Section 11 concern- 
ing the dangers of brake fluid. 

14.1 Pressure-conscious control relief valves (arrow) 

14 Pressure-conscious regulator valve (non-ABS models) - removal and installation 

REMOVAL 

» Refer to illustration 14.1 

1 Onnon-ABS models, the two pressure-conscious regulator 
valves are located on the master cylinder outlets to the rear brake cir- 
cuits (see illustration). 

2 Unscrew the fluid reservoir filler cap, and draw off the fluid - see 
Section 11. 

3 Position some rags beneath the master cylinder, to catch any 
spilled fluid. 

4 Clean around the valve to be removed. Hold the valve stationary 
with one wrench, and unscrew the hydraulic pipe union nut with 
another wrench. Pull out the pipe, and bend it slightly away from the 
valve, taking care not to kink the pipe. 

5 Unscrew the valve from the master cylinder and plug the master 
cylinder to prevent dirt contamination. 

INSTALLATION 

6 Installation is a reversal of the removal procedure. On comple- 
tion, bleed the hydraulic system as described in Section 11. 

15 Electronic brake distribution (ABS models) - general information 

1 In this system, the pressure conscious regulator valves are built 
into the ABS hydraulic unit, and electronic brake distribution is han- 

dled by a program addition to the ABS software. 
2 Electronic brake force distribution (EBD) takes the place of the 

pressure-conscious regulator valves (PCRVs) and load-sensing valves 
(LAVs) used in the conventional braking systems. 

> Refer to illustration 16.1 

1 At the time of writing, no parts for the ABS hydraulic unit (see 
illustration) were available, and it must therefore be replaced as an 
assembly. Refer to the Warning at the start of Section 11 concerning 
the dangers of brake fluid. 

REMOVAL 

2 Disconnect the negative battery cable. 

e>Note: Before disconnecting the battery, refer to Chapter 5A, 
Section 1, for precautions. 

3 Disconnect the low fluid level warning light multi-plug from the 
brake fluid reservoir. Unscrew the cap. 

e>Note: To release the electrical connector from the cap, pull 
back the tab and depress the two clips. 

4 Draw off the hydraulic fluid from the reservoir, using an old bat- 
tery hydrometer or similar. Alternatively raise the vehicle and remove 

16 ABS hydraulic unit - removal and installation 

3 Depending on traction and vehicle loading, the EBD function can 
come into operation during regular braking, 

4 During the EBD operation, the brake force is determined by the 
wheel slippage. With conventional PCRVs or LAVs, the brake pressure 
or the vehicle speed controls the braking force. 

the wheels. Loosen the front bleed nipples and drain the fluid from the 
reservoir. 

5 Disconnect the electrical connector from the auxiliary fusebox. 
Remove the retaining screw, and detach the fusebox from its bracket. 
Move the fusebox to the air filter housing position temporarily. 

6 On models with cruise control, disconnect the cruise control 
actuator electrical connector at the firewall. Remove the actuator 
mounting screws and set the actuator aside. 

7 Release the cover on the hydraulic control unit and disconnect 
the electrical connector. 

8 Undo the six brake pipes to the hydraulic control unit. Cap the 
end of the pipes and the hydraulic unit to prevent any dirt contamina- 
tion. Unclip the brake lines from the retaining clips on the firewall. 

9 Disconnect the brake pipes from the master cylinder. 

10 Detach the wiring loom from the suspension tower. 
11 Remove the securing bolts from the brake hydraulic unit, and 

withdraw from the firewall. Remove it from the engine compartment, 
taking care not to damage any other components. 
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ABS Hydraulic Control Unit 

Brake booster and master 
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16.1 ABS - AdvanceTrac components 

INSTALLATION specified torque. On completion, bleed the hydraulic system as 
agate sane? Se aaa Sah REARS NLT LIE oes A described in Section 11. 

12 Installation is a reversal of removal. Ensure that the multi-plug is Note: If air enters the hydraulic unit, the unit must be bled 
securely connected, and that the brake pipe unions are tightened to the using special Ford test equipment. 

17 ABS wheel sensor - testing, removal and installation 

TESTING nitude depending on the speed of the rotating wheel. 
———_——_ 5 Ifthe sensor output is low or zero, replace the sensor. 

1 Checking of the sensors is done before removal, connecting a 
voltmeter to the disconnected sensor multi-plug. Using an analog REMOVAL 
(moving coil) meter is not practical, since the meter does not respond 
quickly enough. A digital meter having an ac facility may be used to > Refer to illustration 17.7 
check that the sensor is operating correctly. 

2 To do this, raise the relevant wheel, then disconnect the wiring to Front wheel sensor 
the ABS sensor and connect the meter to it. 6 Apply the parking brake and loosen the relevant front wheel nuts. 

3 Spin the wheel and check that the output voltage is between 1.5 Jack up the front of the vehicle and support it on axle stands. Remove 
and 2.0 volts, depending on how fast the wheel is spun. the wheel. 

4 Alternatively, an oscilloscope may be used to check the output of 7 Unscrew the sensor mounting bolt from the hub carrier and 
the sensor - an alternating current will be traced on the screen, of mag- withdraw the sensor (see illustration). 



17.7 Remove the mounting bolt (arrow) to remove the front 
wheel sensor 

8 Remove the sensor wiring loom from the support brackets on the 
front suspension strut and fenderwell. 

9 Disconnect the multi-plug, and withdraw the sensor and wiring 
loom. 

Rear wheel sensor 

> Refer to illustration 17.11 

10 Chock the front wheels, and engage 1st gear (or P). Jack up the 
rear of the vehicle and support it on axle stands. Remove the relevant 
wheel. 
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17.11 Remove the mounting bolt (arrow) to remove the rear 
wheel sensor 

11 Unscrew the sensor mounting bolt, located on the brake backing 
plate, and withdraw the sensor (see illustration). 

12 Disconnect the sensor wiring loom from the supports on the rear 

suspension arms. 
13 Disconnect the multi-plug, and withdraw the sensor and wiring 

loom. 

INSTALLATION 

14 Installation is a reversal of the removal procedure. 

18 Traction control/AdvanceTrac control components - removal and installation 

->Note: This system uses the same components as the ABS and 
traction control system. The only additional components are the 
‘yaw rate’ sensor and ‘accelerometer sensor’, which are 
mounted on the same bracket on the inner sill. 

REMOVAL 

> Refer to illustrations 18.5 and 18.6 

1 Open the relevant door, then unclip the scuff plate trim from 
along the sill. Disconnect the negative battery cable (see Chapter 1). 

2 Pull the carpet back to gain access to the sensors. 
3 Undo the retaining bolt from the sensor bracket and detach it 

18.5 Remove the two 
nuts (arrows) to remove 
the yaw rate sensor 

from the sill. 
4 Disconnect the electrical connectors from the sensor. One con- 

nector is to measure the movement about the vehicles vertical axis 
(yaw rate) and the other is to measure the vehicle's lateral acceleration 
(accelerometer). 

5 Undo the two retaining nuts, to remove the yaw rate sensor from 
the bracket (see illustration). 

6 Unclip the accelerometer sensor from the bracket (see illustration). 

INSTALLATION 

7 Installation is a reversal of the removal procedure. 

18.6 Unclip the 
accelerometer sensor 
(arrow) from the 
mounting bracket 
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19 Traction control system - general information 

1 The Traction Control System is an expanded version of the ABS internal solenoid valves. 
system. It is integrated with the ABS, and uses the same wheel sensors. 2 To remove the hydraulic unit or wheel sensors, carry out the pro- 

It also uses the hydraulic control unit, which incorporates additional cedures as described in Sections 16 and 17. 

20 Brake light switch - removal, installation and adjustment 

REMOVAL INSTALLATION AND ADJUSTMENT 

1 Disconnect the negative battery cable (see Chapter 1). 5 With the switch removed, reset it by fully extending its plunger. 
2 Undo the four screws and pry out the retaining clip to remove 6 Depress the brake pedal and hold in this position, then install 

the dash lower panel. Unclip the multi-plug from the trim panel. the stop-light switch to the mounting bracket. 
3 Disconnect the wiring connector from the brake light switch. 7 With the switch securely clipped in position, release the brake 
4 Rotate the switch clockwise by a quarter-turn, and withdraw it pedal, and gently pull it fully back to the at-rest position. This will 

from the pedal bracket. (If the switch is installed in the upper part of automatically set the adjustment of the stop-light switch. 
the pedal bracket then rotate the switch counterclockwise to remove it.) 8 Reconnect the wiring connector and the battery, and check the 

operation of the switch prior to replacing the lower dash panel. 

21 Parking brake lever - removal and installation 

REMOVAL 6 Withdraw the parking brake from inside the vehicle. 

» Refer to illustrations 21.3 and 21.4 INSTALLATION 

1 Chock the front wheels, and engage 1st gear (or P). Disconnect 7 Installation is a reversal of removal. 
the negative battery cable (see Chapter 1). 8 When replacing the lever, it will be necessary to reset the mecha- 

2 Remove the center console as described in Chapter 11. nism, as follows. 
3 Disconnect the electrical connector from the parking brake 9 Lift the parking brake lever up four notches, then tighten the 

switch (see illustration). adjustment nut until the slack in the cable has been taken up. Install 
4 Undo the lock nut and loosen the parking brake adjusting nuts the locking nut. 

(see illustration). 10 Check the operation of the parking brake several times before 
5 Unscrew the two mounting bolts securing the parking brake returning the vehicle to normal service. 

lever to the floor. 

21.3 Disconnect the electrical connector from the switch 21.4 Undo the nut (arrow) to loosen the parking fale cable 
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REMOVAL 

» Refer to illustrations 22.2, 22.3, 22.4, 22.6, 22.7a, 22.7b, 
22.9 and 22.10 

1 Chock the front wheels, and engage 1st gear (or P). Loosen the 

wheel nuts on the relevant rear wheel, then jack up the rear of the vehi- 
cle and support it on axle stands. Fully release the parking brake lever. 

2 Unclip the boot from around the hand-brake lever and remove 
(see illustration). 

3 Remove the locking nut and loosen off the parking brake adjust- 
ing nut (see illustration). 

4 Working beneath the vehicle, unbolt the exhaust heat shield(s) 
from the underbody (see illustration). Move them along the exhaust to 
gain access to the cables. 

5 If required, release the exhaust system from the rubber mount- 
ings. Lower the exhaust system as far as possible, supporting it on 
blocks or more axle stands. 

6 Remove the relevant rear wheel and unclip the parking brake 
outer cable from its retaining clips (see illustration). 

7 Turn the cable through 90° to unhook the relevant cable from the 

equalizer bar. Lever the plastic cable guide from its bracket (see illustra- 
tions). 

-22.6 Unclip the cable from the 
retaining clips (arrows) to disengage 

22 Parking brake cables - removal and installation 

22.7a Twist the cable (arrow) 

22.2 Unclip the parking brake boot 

22.4 Move the heat shield along the exhaust 

22.7b Release the cable guides from 
the bracket 
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22.9 Release the cable from the sleeve (arrow) 

8 On vehicles with ABS disconnect the brake system sensor. 
9 Unclip the parking brake cable from the sleeve in front of the 

brake drum (see illustration). On some models you may need to remove 
the rear brake shoes on the relevant side as described in Section 6, 
then remove the cable outer from the back plate by compressing the 
retaining lugs and pushing the cable through. 

10 Unbolt the outer cable guide from the tie-bar, then disconnect it 
from its retaining clip (see illustration). Withdraw the cable from 
beneath the vehicle. 

22.10 Remove the bolt (arrow) to release the cable guide 

INSTALLATION 

11 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Adjust the cable as described in Section 21. 
b) Make sure that the cable end fittings are correctly located 
Cc) Check the operation of the parking brake. Make sure that both 

wheels are locked, then free to turn, as the parking brake is oper- 
ated. 
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Specifications 

Front brakes 

Type 

Disc diameter 

Models through 2004 

2005 models 

Disc thickness 

Models through 2004 

New 

Minimum 

2005 models 

New 

Minimum 

Maximum disc thickness variation 

Maximum disc/hub run-out (installed) 

Caliper piston diameter 

Rear drum brakes 

Type 

Drum diameter 

New 

Maximum 

Shoe width 

Wheel cylinder bore diameter 

Rear disc brakes 

Minimum disc thickness 

Torque specifications 

ABS hydraulic unit bracket to body 

Models through 2004 

2005 models 

ABS hydraulic unit to bracket 

ABS wheel sensor securing bolts 

Brake pipe to master cylinder 

Brake pipe to hydraulic control unit 

Brake pipe unions 

Front caliper guide bolts 

Parking brake lever mountings 

Master cylinder to servo mountings 

Pedal bracket to servo mountings 

Rear caliper bracket 

Rear caliper guide bolts 

Rear drum brake back plate/disc shield 

Rear hub nut 

Wheel cylinder mounting bolts 

Wheel nuts 

Wheel spindle mounting bolts 

Yaw rate sensor to bracket 

Yaw rate sensor bracket to body 

Ft-Ibs (unless otherwise indicated) 

Ventilated disc, with single sliding piston caliper 

10.16 inches 

10.94 inches 

0.87 inch 

0.79 inch 

0.98 inch 

0.91 inch 

0.0008 inch 

0.002 inch 

2.13 inches 

Leading and trailing shoes, with automatic adjusters 

7.99 inches 

8.03 inches 

1.42 inches 

0.81 inch 

0.350 inch 

18 

80 in-lbs 

84 in-lbs 

84 in-lbs 

156 in-Ibs 

96 in-lbs 

132 in-lbs 

21 

180 in-lbs 

180 in-Ibs 

17 

4} 

26 

49 

173 

108 in-|bs 

See Chapter 1 

49 

72 in-Ibs 

48 in-lbs 
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Notes 



Section 

1 General information 

2 Steering knuckle and hub assembly - removal and installation 

3 Front hub and bearings - inspection and replacement 

4 Front suspension strut assembly - removal and installation 

5 — Front suspension strut - overhaul 

6 Front crossmember/stabilizer bar and links - removal and installation 

7 — Front suspension lower arm - removal, overhaul and installation 

8 Front suspension lower arm balljoint - replacement 

9 Rear hub and bearings - inspection and replacement 

10 Rear shock absorber - removal, testing and installation 

11 Rear stabilizer bar and links - removal and installation 

12 Rear coil springs - removal and installation 

13 Rear suspension rear lower arm - removal and installation 

14 Rear suspension front lower arm - removal and installation 

15 Rear suspension upper arm - removal and installation 

16 Rear suspension trailing arm - removal and installation 

17 __ Rear suspension crossmember - removal and installation 

18 Steering wheel - removal and installation 

19 Steering column - removal, inspection and installation 

20 Power steering rack - removal and installation 

21 Power steering gear boots - replacement 

22 Power steering hydraulic system - bleeding 

23 Power steering pump - removal and installation 

24 Power steering fluid cooler - removal and installation 

25 Tie-rod rod ends - replacement 

26 Wheel alignment and steering angles - general information 

Reference to other Chapters 

Power steering fluid level check - See Chapter 1 

Steering, suspension and wheel check - See Chapter 1 

Tire condition and tire pressure checks - See Chapter 1 

i! 
~ SUSPENSION 
AND STEERING 

SYSTEMS 



10-2 SUSPENSION AND STEERING SYSTEMS 

1. General information : 

» Refer to illustrations 1.1, 1.2a and 1.2b 

The independent front suspension is of MacPherson strut type, 
incorporating coil springs, integral telescopic shock absorbers, and a 
stabilizer bar (see illustration). The struts are attached to steering 
knuckles at their lower ends, and the knuckles are in turn attached to 
the lower suspension arm by balljoints. The stabilizer bar is bolted to 
the rear of the subframe/crossmember, and is connected to the front 
suspension struts by links. 

The fully independent rear suspension is a multi-link type. There 
are four arms on each side: one forged upper arm, two pressed-steel 
lower side arms, and a trailing arm. The trailing arm is of a one-piece 
pressed steel construction. The coil springs are separate from the 
shock absorbers and a rear stabilizer bar is installed on all models (see 
illustrations). 

A power steering type rack-and-pinion steering gear is used, 
together with a conventional column and telescopic coupling, incorpo- 
rating a universal joint. The power steering has a relatively ‘quick’ rack 
with just 2.9 turns lock-to-lock and a turning circle of 35.75 feet. A 
power steering system fluid cooler is installed in front of the radiator 
on the crossmember. 

1.2a Rear suspension on Coupe and Sedan 

1.1 Independent front suspension 

4 Control arm 

5 Balljoint 
1 Strut/spring assembly 
2 Stabilizer bar link 

3 Steering knuckle 

4 

~ | 
' 

/ 

13 Stabilizer bar clamp 
14 Stub axle (disc brakes) 
15 Hub (disc brakes) 

16 Drum and hub assembly (drum brakes) 
17 Stub axle (drum brakes) 

1 Crossmember 7 Coil spring 
2 Upperarm 8 Rubber bump stop 
3 Front lower arm 9 — Rear lower arm 
4 — Shock absorber (damper) 10 — Stabilizer bar link 
5 Trailing arm and knuckle 11 — Stabilizer bar 

6 Spring pad 12 Stabilizer bar bushing 
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1.2b Rear suspension on Wagon 

When working on the suspension or steering, you may come 
across nuts or bolts that seem impossible to loosen. These nuts and 
bolts on the underside of the vehicle are continually subjected to water, 
road grime, mud, etc, and can become rusted or seized, making them 
extremely difficult to remove. In order to unscrew these stubborn nuts 
and bolts without damaging them (or other components), use lots of 
penetrating oil, and allow it to soak in for a while. Using a wire brush 
to clean exposed threads will also ease removal of the nut or bolt, and 
will help to prevent damage to the threads. Sometimes, a sharp blow 
with a hammer and punch will break the bond between a nut and bolt, 
but care must be taken to prevent the punch from slipping off and ruin- 
ing the threads. Using a longer bar or wrench will increase leverage, 
but never use an extension bar/pipe on a ratchet, as the internal mech- 
anism could be damaged. Actually tightening the nut or bolt slightly 

REMOVAL 

» Refer to illustrations 2.2, 2.4, 2.7, 2.8, 2.9 and 2.10 

1 Apply the parking brake. Remove the wheel cover from the rele- 
vant front wheel, and loosen (but do not remove) the driveaxle/hub nut. 

2 Steering knuckle and hub assembly - removal and installation 

ee 

| 
| 
| 
L 

1 Crossmember 6 Spring pad 11 Stabilizer bar clamp 

2  Upperarm 7 Coil spring 12. Stub axle (disc brakes) 
3 Front lower arm 8 Rear lower arm 13 Hub (disc brakes) 

4 Shock absorber (damper) 9 — Stabilizer bar 14. Drumand hub assembly (drum brakes) 
5 _ Trailing arm and knuckle 10 Stabilizer bar bushing 15 — Stub axle (drum brakes) 

first, may help to break it loose. Nuts or bolts that have required drastic 
measures to remove them should always be replaced. 

Since most of the procedures dealt with in this Chapter involve 
jacking up the vehicle and working underneath it, a good pair of axle 
stands will be needed. A hydraulic floor jack is the preferred type of 
jack to lift the vehicle, and it can also be used to support certain com- 
ponents during removal and installation operations. 

Never, under any circumstances, rely on a jack to support the 
vehicle while working beneath it. It is not recommended, when 
jacking up the rear of the vehicle, to lift beneath the rear cross- 
member. 

This nut is very tight - use only good quality, close-fitting tools, and 
take adequate precautions against personal injury when loosening the 
hub nut. 

2 Loosen the three top strut nuts by five turns, but do not remove 
them (see illustration). On 2005 models, loosen the nuts only four 
turns. 
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2.2 Loosen these three nuts 
(arrows), but do not remove them 

3 Loosen the front wheel nuts, jack up the front of the vehicle and 
support it on axle stands. Remove the front wheel. 

4 Unscrew the tie-rod end balljoint nut, and detach the rod from 
the arm on the steering knuckle using a conventional balljoint removal 
tool (see illustration). Take care not to damage the balljoint seal. 

5 Remove the ABS sensor (if equipped) as described in Chapter 9. 
6 Remove the brake caliper and brake disc as described in Chap- 

ter 9. Suspend the caliper from a suitable point under the fenderwell, 
taking care not to damage or strain the hose. 

7 Unscrew and remove the driveaxle/hub nut (see illustration). 

e>Note: The nut is of special laminated design, and should only 
be re-used a maximum of 4 times. (It is a good idea to file a 
small notch on the nut every time it is removed.) 

Obtain a new nut if necessary. 
8 Note which way the lower arm balljoint clamp bolt is installed, 

then unscrew and remove it from the knuckle assembly (see illustra- 
tion). Lever the balljoint down from the knuckle; if it is tight, pry the 
clamp open using a large flat-bladed tool. Take care not to damage the 
balljoint seal during the separation procedure. 

9 Pull the steering knuckle and hub assembly from the driveaxle 
splines (see illustration). If it is tight, connect a universal puller to the 
hub flange, and withdraw it from the driveaxle. When the driveaxle is 
free, suspend it from a suitable point under the fenderwell, making sure 

2.4 Leave the nut on a couple of 
turns to save damaging the threads 

2.7 Unscrew the driveaxle/hub nut - 

the nut can only be re-used up 
to four times 

that the inner constant velocity joint is not turned through more 
than 18 degrees. (Damage may occur if the joint is turned through too 
great an angle.) 

10 Unscrew and remove the pinch-bolt securing the steering 
knuckle assembly to the front suspension strut, noting which way it is 
installed (see illustration). Pry open the clamp using a wedge-shaped 
tool, and release the knuckle from the strut. If necessary, tap the 
knuckle downward with a soft-face mallet to separate the two compo- 
nents. 

INSTALLATION 

11 Locate the assembly on the front suspension strut. Insert the 
pinch-bolt with its head facing the same way as removal. Install the nut 
and tighten it to the specified torque. . 

12 Pull the steering knuckle/hub assembly outward, and insert the 
driveaxle to engage the splines in the hub. A special tool is available to 
draw the driveaxle into the hub, but it is unlikely that the splines will be 
tight. However, if they are, it will be necessary to obtain the tool, or to 
use a similar home-made tool. 

13 Install the lower arm balljoint to the knuckle assembly, and insert 
the clamp bolt with its head facing the same way as on removal. Install 
the nut and tighten it to the specified torque. 

2.8 Remove the bolt from the 
bottom balljoint 

2.9 Carefully pull the driveaxle 
from the hub and support it 
on an axle stand 

2.10 Steering knuckle to strut 
pinch-bolt (arrow) 
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14 Install the driveaxle/hub nut, and tighten it moderately at this 
stage. Final tightening of the nut is made with the vehicle lowered to the 
ground. 

15 Install the brake caliper and brake disc as described in Chapter 9. 
Install the brake hose support bracket to the strut. 

16 If equipped, install the ABS sensor as described in Chapter 9. 

INSPECTION 

> Refer to illustration 3.1 

1 The front hub bearings are non-adjustable, and are supplied 
already greased (see illustration). 

2 Tocheck the bearings for excessive wear, apply the parking 
brake, jack up the front of the vehicle and support it on axle stands. 

3 Grip the front wheel at the top and the bottom, and attempt to 
rock it. If excessive movement is noted, it may be that the hub bearings 
are worn. Do not confuse wear in the driveshaft outer joint or front sus- 
pension lower arm balljoint with wear in the bearings. Hub bearing 
wear will show up as roughness or vibration when the wheel is spun; it 
will also be noticeable as a rumbling or growling noise when driving. 

e>Note: Removal of the front hub may damage the bearings, 
and render them unserviceable for future use. When replacing 
the hub, the bearing assembly must always be replaced. 

REPLACEMENT 

> Refer to illustrations 3.5 and 3.8 

4 Remove the steering knuckle and hub assembly as described in 
Section 2. 

5 The hub must now be removed from the bearing inner races. It is 
preferable to use a press to do this, but it is possible to drive out the 
hub using a length of metal tube of suitable diameter (see illustration). 

6 Part of the inner race may remain on the hub, and this should be 
removed using a puller. 

7 Note that when replacing the hub, the wheel bearing will have to 
be replaced also, as it may be damaged on removal. 

8 Using snap-ring pliers, extract the snap-ring securing the hub 

3 Front hub and bearings - inspection and replacement 

17 Reconnect the tie-rod end balljoint to the steering knuckle, and 
tighten the nut to the specified torque. 

18 Install the front wheel, and lower the vehicle to the ground. 
Tighten the three top strut mounting bolts to the specified torque. 

19 Tighten the driveaxle/hub nut and wheel nuts to their specified 
torque, then install the wheel cover. 

3.1 Front hub/steering knuckle components 

4 — Snap-ring 
5 Hub 

1 Steering knuckle 
2 Wheel bearing 

3 Brake disc 

bearing in the steering knuckle (see illustration). 
9 Press or drive out the bearing, using a length of metal tubing of 

diameter slightly less than the bearing outer race. 
10 Clean the bearing seating faces in the steering knuckle. 
11 Using a length of metal tube of diameter slightly less than the 

outer race, press or drive the new bearing into the knuckle until it is 
fully located. Do not apply any pressure to the inner race. 

12 Locate the snap-ring into the groove in the knuckle, taking care 
not to cover the wheel speed sensor with the snap-ring. 

13 Support the inner race on a length of metal tube, then press or 
drive the hub fully into the bearing. 

14 Install the steering knuckle and hub assembly as described in 
Section 2. 

3.5 Press the center hub (arrow) out of the bearing 3.8 Remove the snap-ring from the steering knuckle 
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4 Front suspension strut assembly - removal and installation: 

REMOVAL 

» Refer to illustrations 4.1, 4.2, 4.3a, 4.3b and 4.4 

1 Disconnect the brake hose from the bracket on the strut (see 
illustration). 

2 Remove the nut from the stabilizer bar link and disconnect it 
from the strut (see illustration). On models equipped with ABS, discon- 
nect the wheel sensor wiring. 

3 Unscrew and remove the pinch-bolt securing the steering 
knuckle assembly to the front suspension strut, noting which way it is 
installed. Lever the steering knuckle/hub assembly down and release it 
from the strut (see illustrations). If necessary, tap the knuckle down- 
ward with a soft-headed mallet to separate the two components. 

e>Note: Support the steering knuckle/hub assembly when 
released from the strut, to prevent any damage to the drive- 
shaft. 

4 Support the strut/spring assembly under the fenderwell, then 
remove the upper mounting nuts (see illustration). 

5 Lower the suspension strut from under the fenderwell, withdraw- 
ing it from the vehicle. 

4.1 Unclip the brake hose from the strut 

INSTALLATION 

6 Installation is a reversal of removal. Making sure that all the rele- 
vant bolts are tightened to their specified torque. 

4.2 Remove the stabilizer bar link rod securing nut 

4.3b ... and disengage the strut 4.4 Remove the three upper mounting nuts 
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5 Front suspension strut - overhaul - 

> Refer to illustrations 5.3, 5.4, 5.5a, 5.5b, 5.5c, 5.5d, 5.7 
and 5.9 

Before attempting to disassemble the front suspension strut, a 
tool to hold the coil spring in compression must be obtained. Do 
not attempt to use makeshift methods. Uncontrolled release of 
the spring could cause damage and personal injury. Use a high- 
quality spring compressor, and carefully follow the too! manu- 
facturer’s instructions provided with it. After removing the coil 
spring with the compressor still installed, place it in a safe, iso- 
lated area. 

1 Ifthe front suspension struts exhibit signs of wear (leaking fluid, 
loss of damping capability, sagging or cracked coil springs) then they 
should be disassembled and overhauled as necessary. The struts them- 
selves cannot be serviced, and should be replaced if faulty; the springs 
and related components can be replaced individually. To maintain bal- 
anced characteristics on both sides of the vehicle, the components on 
both sides should be replaced at the same time. 

2 With the strut removed from the vehicle (see Section 4), clean 
away all external dirt, then mount it in a vise. 

3 Install the coil spring compressor tools (ensuring that they are 

5.3 Make sure the spring compressor tool is on securely 

fully engaged), and compress the spring until all tension is relieved 
from the upper mount (see illustration). 

4 Hold the strut piston rod with an Allen key, and unscrew the 
thrust bearing retaining nut with a box-end wrench (see illustration). 

5 Withdraw the top mounting, thrust bearing, upper spring seat and 
spring, followed by the boot and the bump stop (see illustrations). 

5.5a Remove the upper bearing and spring seat... 

55h ... then carefully remove the spring. . . 5.5c ... followed by the boot... 
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5.5d ...and the bump stop 

6 If anew spring is to be installed, the original spring must now 
be carefully released from the compressor. If it is to be re-used, the 
spring can be left in compression. 

7 With the strut assembly now completely disassembled, examine all 
the components for wear and damage, and check the bearing for smooth- 
ness of operation. Replace components as necessary (See illustration). 

8 Examine the strut for signs of fluid leakage. Check the strut pis- 
ton rod for signs of pitting along its entire length, and check the strut 
body for signs of damage. Test the operation of the strut, while holding 
it in an upright position, by moving the piston through a full stroke, 
and then through short strokes of 2 to 4 inches. In both cases, the 
resistance felt should be smooth and continuous. If the resistance is 
jerky, uneven, or if there is any visible sign of wear or damage to the 
strut, replacement is necessary. 

9 Reassembly is a reversal of dismantling, noting the following 
points: 

a) Make sure that the coil spring ends are correctly located in the 
upper and lower seats before releasing the compressor (see illus- 

tration). 
b) Check that the bearing is correctly installed on the piston rod 

seat. 
c) Tighten the thrust bearing retaining nut to the specified torque. 

d) The coil springs must be installed with the paint mark at the bot- 
tom. 

SUSPENSION AND STEERING SYSTEMS 

5.7 Front suspension strut components 

1 Coil Spring 4 Boot 
2 Strut 5 Rubber bump stop 

3 Upper mounting with 
bearing 

5.9 Spring located in the lower seat (arrow) 

6 Front crossmember/stabilizer bar and links - removal and installation 

» Refer to illustrations 6.4, 6.5, 6.6, 6.8, 6.9a, 6.9b, 6.10 
and 6.12 

REMOVAL 

->Note: Before disconnecting the battery, refer to Chapter 5A, 
Section 1. 

1 Disconnect the battery negative cable. 
2 Loosen the front wheel lug nuts. Apply the parking brake, jack up 

the front of the vehicle and support it on axle stands. 
3 Center the steering wheel and lock it in position by removing the 

ignition key. Remove both front wheels. 
4 Remove the tie-rod end balljoint nuts on both sides of the vehi- 

cle, and detach the rods from the arms on the steering knuckles using 
a conventional balljoint removal tool (see illustration). Take care not to 

damage the balljoint seals. 
5 Remove the connecting link bottom balljoint nuts, and discon- 

nect them from the stabilizer bar on both sides of the vehicle (see illus- 
tration). Use a balljoint removal tool if required, taking care not to 
damage the balljoint seal. 

6 Disconnect the steering column shaft from the pinion extension; 
by removing the securing bolt at the lower part of the steering column 
the shaft will then pull apart (see illustration). 

7 Remove the engine undertray, if equipped. 
8 Remove the bolt from the insulator support bracket on the rear of 

the transaxle unit (See illustration), 
9 Using a suitable jack, support the crossmember. Remove the six 

crossmember securing bolts (see illustrations), and carefully lower the 
crossmember just enough to gain access to the stabilizer bar clamps. 
There is a special tool to align the bolt holes in the crossmember on 
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6.4 Remove the tie-rod end securing 6.5 Remove the connecting link 6.6 Remove the securing bolt and 
nut (arrow) bottom balljoint (arrow) disconnect the steering column shaft 

6.8 Remove the support bracket (arrow) 6.9a Loosen and remove the four rear crossmember 
bolts (arrows)... 

installation. If this is not available, mark the mounting points, so as to 12 To remove the stabilizer bar connecting links from the strut 
install them in the correct position. assembly, remove the top balljoint nuts and detach from the strut 

10 Unscrew and remove the stabilizer bar mounting bolts from the bracket (see illustration). 
crossmember on both sides of the vehicle (see illustration). 13 If the crossmember requires removing completely, remove the 

11 Withdraw the stabilizer bar from the crossmember, taking care lower Suspension arms and steering rack as described in Sections 7 
not to damage the surrounding components. and 20. 

6.9b ... and the two front 6.10 Remove the stabilizer bar 6.12 Remove the nut (arrow) from 
crossmember bolts (arrow), securing bolts (arrows) the upper connecting link balljoint 
left-hand side shown 



10-10 SUSPENSION AND STEERING SYSTEMS 

6.14 Locate the bushings on the stabilizer bar 

INSTALLATION 

> Refer to illustrations 6.14 and 6.15 

14 When installing the stabilizer bar bushings make sure they are 
located correctly on the flats of the stabilizer bar with no lubricant (see 
illustration). 

15 Set the stabilizer bar to the design height setting of 3-7/8 inches 
and support it in that position (see illustration). 

16 Install the clamps to the stabilizer bar, installing the rear bolts 
first and tightening to Specifications. Then install the front bolts and 
tighten to Specifications. Further tighten the bolts in two stages as 
given in the Specifications. 

6.15 Set the design height for the stabilizer bar 

1 Locate the stabilizer bar bushings into the mounting clamps 

2 Set the height to 3-7/8 inches 

17 Remove the stabilizer bar support for the design height. 
18 Jack the crossmember up, into the correct position on the chas- 

sis (using the aligning tool if available). Make sure the crossmember 
ball-bearing washers are installed correctly before tightening the new 
bolts. 

19 Replace the crossmember bolts and tighten them to their speci- 
fied torque. 

20 Replacement is then a reversal of the removal procedure. Make 
sure that all the relevant bolts are replaced and tightened to their speci- 
fied torque. 

7 Front suspension lower arm - removal, overhaul and installation 

REMOVAL 

» Refer to illustrations 7.4a and 7.4b 

1 Apply the parking brake, jack up the front of the vehicle and sup- 
port it on axle stands. Remove the appropriate wheel. 

2 Where applicable, remove the undertray from under the engine 
compartment and disconnect from the fenderwell. 

7.4a Remove the two rear mounting nuts (arrows) . . . 

3 Note which way the front suspension lower arm balljoint clamp 
bolt is installed, then unscrew and remove it from the knuckle assem- 
bly. Pry the balljoint down from the knuckle; if it is tight, pry the joint 
open carefully using a large flat-bladed tool. Take care not to damage 
the balljoint seal during the separation procedure. 

4 Unscrew and remove the lower arm rear mounting clamp nuts, 
also remove the front mounting bolt (see illustrations). 

5 Remove the lower arm from the subframe, and withdraw it from 
the vehicle. 

OVERHAUL 

6 Examine the rubber bushings and the suspension lower balljoint 
for wear and damage. At the time of writing the manual the balljoint 
and rubber bushings could not be replaced on the lower arm. Replace 
the complete lower arm if there is any wear or damage. 

INSTALLATION 
ey 

» Refer to illustration 7.7 

e>Note: The bolts, nuts and bearing washers securing the lower 
arm to the subframe must be replaced with new ones after 
removal. 

7 Locate the lower arm on the subframe, and insert the front 
mounting bolt and nut. Install the clamp and nuts to the rear mount 
and tighten them in stages (see illustration). 



SUSPENSION AND STEERING SYSTEMS 10-11 

7.7 Tighten the nuts and bolts in the sequence given in 

7.4b ... then remove the front mounting bolt (arrow) the Specitieatons 

7 — Inner rear nut 3 Front bolt 

2 Outer rear nut 

8 Install the front suspension lower arm balljoint to the knuckle 
assembly, and insert the clamp bolt with its head facing in the same 9 Install the wheel, and lower the vehicle to the ground. Making 
direction as removal. Install the nut and tighten to the specified torque. sure that all the relevant bolts are tightened to their specified torque. 

8 Front suspension lower arm balljoint - replacement 

->Note: If the lower arm balljoint is worn, the complete lower 1 Remove and install the front suspension lower arm as described 
arm must be replaced. At the time of writing this manual, the in Section 7. 
balljoint could not be replaced separately from the lower arm. 

9 Rear hub and bearings - inspection and replacement 

INSPECTION If excessive movement is noted, or if there is any roughness or vibra- 
tion felt when the wheel is spun, it is indicative that the hub bearings 

» Refer to illustration 9.1 are worn. 

REPLACEMENT 1 The rear hub bearings are non-adjustable (see illustration). 
2 To check the bearings for excessive wear, chock the front wheels, 2 é 

then jack up the rear of the vehicle and support it on axle stands. Fully » Refer to illustrations 9.5a, 9.5b, 9.6, 9.10, 9.13 and 9.16 

release the parking brake. . 4 Remove the rear wheel. 
3 Grip the rear wheel at the top and bottom, and attempt to rock it. 5 Tap off the dust cap and unscrew the hub nut (see illustration). 

9.1 The wheel bearing is not adjustable 9.5a Remove the dust cap... 
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9.5b ... and mark the nut (arrow) 
each time it is removed stub axle 

e>Note: The nut is of special laminated design, and should only 
be re-used a maximum of 4 times. It is a good idea to mark the 
nut every time it is removed. Obtain a new one if necessary 
(see illustration). 

6 Remove the rear brake drum (see illustration). If the drum will not 
pull off easily, use a suitable puller to draw the drum and bearing 
assembly off the stub axle. On models with rear disc brakes, remove the 
caliper and rotor (see Chapter 9). 

7 Instubborn cases, apply a little penetrating oil at the joint 
between the drum and the axle. A little heat from a propane torch on the 
inner edge of the drum may further loosen the bond. 

8 Part of the inner race may remain on the stub axle, this should be 
removed using a puller. 

9 Remove the ABS sensor ring from the hub/drum assembly (if 
equipped). This must be replaced when reinstalling. 

10 Using snap-ring pliers, extract the snap-ring securing the bearing 
in the hub/drum (see illustration). 

11 Press or drive out the bearing, using a length of metal tubing of 
diameter slightly less than the bearing outer race. 

9.6 Pull the brake drum from the 9.10 Remove the snap-ring 

12 Clean the bearing seating faces in the hub/drum. 
13 Using the length of metal tubing, Press or drive the new bearing 

into the hub/drum until it is fully located (see illustration). Do not apply 
any pressure to the inner race. 

14 Locate the snap-ring into the groove in the hub/drum to secure 
the bearing in place. 

15 Press the new ABS sensor ring onto the hub assembly slowly 
and squarely, as damage to the new ring will cause failure of the ABS 
system (if equipped). 

16 Locate the new rear hub/drum and bearing assembly on the stub 
axle, then install the hub nut and tighten it to the specified torque (see 
illustration). Keep rotating the hub assembly in the opposite direction 
when tightening the hub retaining nut to prevent damage to the bearing. 

e>Note: On SVT models replace the stub axle whenever the 
bearing is replaced. 

17 Tap the dust cap fully onto the hub. If the dust cap was damaged 
on removal then a new one must be installed. 

18 Install the rear wheel, and lower the vehicle to the ground. 
Tighten all bolts and nuts to their specified torque. 

9.13 Use a threaded bar and a tube to press the bearing in 9.16 Install the hub nut and tighten it to the specified torque 



SUSPENSION AND STEERING SYSTEMS 10-13 

REMOVAL 

Sedan & Coupe models 

» Refer to illustration 10.2 

1 Open the trunk or liftgate and remove the interior trim panel to 
gain access to the shock absorber top mounting nut. 

2 Using an Allen key to hold the piston rod, remove the shock 
absorber upper mounting nut (see illustration). 

3 Chock the front wheels, then jack up the rear of the vehicle and 
support it on axle stands. Remove the wheels as required. 

4 Place a jack under the lower suspension arm/coil spring to sup- 
port it. Unscrew and remove the shock absorber lower mounting bolt, 
then withdraw the shock absorber from under the vehicle. 

Wagon models 

> Refer to illustrations 10.7a and 10.7b 

5 Chock the front wheels, then jack up the rear of the vehicle and 
support it on axle stands. Remove the wheels as required. 

6 On the left-hand shock absorber, release the exhaust from the 
rubber hanger, then undo the rear exhaust muffler heat shield bolts. 
Remove it from the vehicle, so as to gain access to the upper shock- 
mounting nut. 

7 Place a jack under the lower suspension arm/coil spring to sup- 
port it. Unscrew and remove the upper mounting bolt, then the lower 
mounting bolt (see illustrations). Withdraw the shock absorber from 
under the vehicle. 

10.2 Remove the upper mounting nut 
on the shock absorber 

.10 Rear shock absorber - removal, testing and installation 

10.7a Remove the upper 
bolt (arrow)... 

TESTING 

8 Check the mounting rubbers for damage and deterioration. If they 
are worn, they may be able to be replaced separately from the shock 
absorber body (check the availability of parts). 

9 Mount the shock absorber in a vise, gripping it by the lower 
mounting. Examine the shock absorber for signs of fluid leakage. Test 
the operation of the shock absorber by moving it through a full stroke, 
and then through short strokes of two to four inches. In both cases, the 
resistance felt should be smooth and continuous. If the resistance is 
jerky or uneven, the shock absorber should be replaced. 

INSTALLATION 

10 Installation is a reversal of the removal procedure, tightening the 
mounting bolts to their specified torque. 

Note 1: The supporting jack under the lower suspension 
arm/coil spring can be raised or lowered to install the shock 
absorber if required. 

e>Note 2: The final tightening of the mounting bolts must be 
carried out with the vehicle weight on the wheels. Alternatively, 
you can raise the rear suspension with the jack to simulate nor- 
mal ride height, then tighten the fasteners to the torque listed in 
this Chapter’s Specifications. 

10.7b ... and the lower bolt (arrow) 

11 Rear stabilizer bar and links - removal and installation 

»»Note: Before the final tightening of any components on the 
rear suspension, it must be set to the Design Height setting on 
both sides of the vehicle (see Step 9). 

REMOVAL 

» Refer to illustrations 11.2 and 11.3 

~1 Remove the rear coil spring as described in Section 12. 

2 Unscrew the nuts and bolts securing the stabilizer bar links to 

the rear lower arms, then remove the washers and bushings (see illus- 
tration). 

3 Unscrew the bolts securing the stabilizer bar mounting clamps 
to the rear suspension crossmember (see illustration); release the 
clamps (one each side), and withdraw the stabilizer bar from under the 
vehicle. 

4 Examine the rubber bushings for the mounting clamps and links, 

and if necessary replace them. The links are available individually. 
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11.2 Remove the nut and 

bolt (arrow) bolts (arrows) 

INSTALLATION 

» Refer to illustration 11.5 

5 When installing the bushings to the stabilizer bar, make sure they 
are located correctly on the flats of the stabilizer bar with no lubricant 
(except water if required). Make sure the nipple is on the left-hand side 
of the bushing when installed (see illustration). 

6 Locate the stabilizer bar on the rear crossmember, then install the 
clamps and tighten the bolts to the specified torque. 

7 Install the stabilizer bar links to the rear lower arms, together with 
the bushings and washers. 

8 Carry out the procedures for the rear suspension Design Height 
setting (see below). 

11.10a Rear suspension Design Height setting 

1 Fabricated spacer 
2 Jack to raise lower arm 

12 Rear coil springs - removal and installation 

+t WARNING: 

Before attempting to remove the rear suspension coil springs, a 
tool to hold the coil spring in compression must be obtained. 
Careful use of conventional coil spring compressors must be 
taken at all times to avoid personal injury. 

11.3 Rear stabilizer bar clamp 11.5 The arrow shows the position of 
the nipple when installed 

SUSPENSION DESIGN HEIGHT SETTING 

» Refer to illustrations 11.10a and 11.10b 

9 Remove the rear coil springs as described in Section 12. 
10 Use a jack to raise the lower arm until the fabricated spacer 

(dimensions as below) can be put between the lower arm and cross- 
member in a vertical position (see illustrations), this is then the Design 
Height setting. (On the Sedan and Coupe it will be necessary to remove 
the bump-stop to locate the spacer vertically.) 

11 When set in this position on both sides, all the rear suspension 
bolts can be tightened to their specified torques. 

12 The spacers can then be removed and the coil springs installed 
as described in Section 12. 

13 Install the rear wheels, and Idwer the vehicle to the ground. 

11.10b Fabricated spacers for Design Height 
(dimensions in mm) 

1 Sedan and Coupe 2 Wagon 

REMOVAL 
KK 

> Refer to illustration 12.2 

1 Chock the front wheels, then jack up the rear of the vehicle so 
the wheels are off the ground. Support the vehicle on axle stands. 
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Remove the wheels as required. 
2 Fit the coil spring compressor tool (ensuring that it is fully 

engaged), and compress the coil spring until all tension is relieved 
from the mount (see illustration), 

3 Withdraw the coil spring from under the vehicle, taking care to 
keep the compressor tool in full engagement with the coil spring. 

4 If anew coil spring is to be installed, the original coil spring 
must be released from the compressor. If it is to be re-used, the coil 
spring can be left in compression. 

INSTALLATION 

5 Installation is a reversal of the removal procedure, but make sure 
that the coil spring is located correctly in the upper and lower seats. 
The coil springs must be installed with the paint mark at the bottom. 

e>Note: If there is a rattle from the rear springs, check that a 
sleeve is installed to the top end of the coil spring. This sleeve 
can be purchased from a dealer. 

12.2 Atypical aftermarket internal-type coil spring 
compressor: the hooked arms grip the upper coils of the 
spring, the plate is inserted between the lower coils, and when 
the nut on the threaded rod is turned, the spring is compressed 

13 Rear suspension rear lower arm - removal and installation 

> Refer to illustrations 13.2, 13.3a and 13.3b 

REMOVAL 

e>Note: The bushings in the suspension arms cannot be 
replaced separately; replace the complete arm if there is any 
wear or damage. 

1 Remove the rear suspension coil spring as described in 
Section 12. 

2 Remove the nut securing the stabilizer bar link to the lower arm 
(see illustration). 

3 Unscrew and remove the bolt securing the rear lower arm to the 
crossmember, and the bolt to the hub assembly (see illustrations). 

->Note: On 2003 and later models, this bolt secures an eccen- 
tric that controls alignment of the rear lower arm. Before 
removal, make matching marks on the crossmember and 
eccentric. 

4 Withdraw the rear lower arm from under the vehicle. 

INSTALLATION 

5 Installation is a reversal of the removal procedure. Delay fully 

Sh hte able area 

ee 

13.2 Remove the bolt (arrow) to disconnect the stabilizer bar 

tightening the lower arm mounting bolts, until the suspension Design 
Height setting procedure has been carried out as described in Sec- 
tion 11. The wheel alignment will also require checking (see Section 26). 

13.3a Remove rear lower arm-to-crossmember bolt. . . 13.3b ... and bolt-to-hub assembly (arrow) 
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» Refer to illustration 14.3 

REMOVAL 

e>Note: The bushings in the suspension arms cannot be 
replaced separately; replace the complete arm if there is any 
wear or damage. 

1 Remove the rear suspension coil spring as described in Sec- 
tion 12. (This is to achieve the Design Height setting.) 

2 Unscrew and remove the bolt securing the front lower arm to the 
crossmember. 

3 Unscrew and remove the bolt securing the front lower arm to the 

14 Rear suspension front lower arm - removal and installation 

hub assembly (see illustration), and withdraw the arm from under the 

vehicle. 

INSTALLATION 

» Refer to illustration 14.4 

4 Installation is a reversal of the removal procedure; make sure the 
arm (marked FRONT) is installed correctly (see illustration). Delay fully 
tightening the lower arm mounting bolts, until the suspension Design 
Height setting procedure has been carried out as described in Sec- 

tion 11. 

14.3 Remove the two mounting bolts (arrows) 14.4 Lower arm marked FRONT (arrow) 

15 Rear suspension upper arm - removal and installation 

» Refer to illustration 15.3 

REMOVAL 

Note: The bushings in the suspension arms cannot be 
replaced separately; replace the complete arm if there is any 
wear or damage. 

1 Remove the rear suspension coil spring as described in Sec- 
tion 12. (This is to achieve the Design Height setting.) 

2 Unscrew and remove the bolt securing the upper arm to the hub 
assembly. 

3 Unscrew and remove the bolt securing the upper arm to the cross- 
member (see illustration), and withdraw the arm from under the vehicle 
taking note of the way it was installed for reference on reassembly. 

INSTALLATION 

4 Installation is a reversal of the removal procedure, make sure the 
arm is installed the right way around. Delay fully tightening the upper 
arm mounting bolts, until the suspension Design Height setting proce- 
dure has been carried out as described in Section 11. 

15.3 Remove the two mounting bolts (arrows) - wagon 
model shown, other models similar 
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REMOVAL 

> Refer to illustrations 16.3 and 16.9 

1 Remove the rear suspension coil spring as described in Sec- 
tion 12. 

2 Detach the parking brake cable guide from the tie-bar, and pull 
the cable clear of the tie-bar. 

3 Install a brake hose clamp to the rear flexible brake hose, and 
disconnect the brake pipe union. Using a pair of pliers pull out the clip 
securing the brake pipe to the body (see illustration). On 2002 and later 
models, release the clip securing the parking brake cable to the trailing 
arm. 

4 Remove the rear brake drum/disc assembly as described in Chap- 
ter 9. On models with rear disc brakes, remove the rotor dust shield. 

5 Unscrew and remove the bolt securing the lower part of the rear 

16° Rear suspension trailing arm - removal and installation 

shock absorber to the trailing arm assembly. 
6 Where applicable, release the ABS wheel sensor lead from the 

trailing arm. 
7 Unscrew and remove the front and rear lower arm bolts from the 

trailing arm assembly. 
8 Unscrew and remove the upper arm bolt from the trailing arm 

assembly. 
9 Unbolt the trailing arm front mounting bracket from the underbody 

(see illustration), and withdraw the assembly from under the vehicle. 

INSTALLATION 

10 Installation is a reversal of the removal procedure. Delay fully 
tightening all the mounting bolts, until the suspension Design Height 
setting procedure has been carried out as described in Section 11. 
Bleed the brake hydraulic system as described in Chapter 9. 

16.3 Loosen the brake line fitting and remove the 
securing clip (arrow) 

16.9 Remove the two front mounting bolts from 
the trailing arm 

17 Rear suspension crossmember - removal and installation 

REMOVAL 

» Refer to illustration 17.7 

1 Remove the rear suspension coil springs as described in Sec- 
tion 12. 

417 Rear crossmember bolts (arrows), left-hand side shown 

2 Support the hub assemblies on both sides of the vehicle using 
axle stands. 

3 Remove the stabilizer bar as described in Section 11. 
4 Remove the upper arm and lower arms as described in Sec- 

tions 13, 14, and 15. 
5 Detach and lower the exhaust system from its hanger, supporting 

it to prevent any damage. 
6 Using a floor jack, support the crossmember. 
7 Unscrew the mounting bolts (three bolts each side), and lower 

the crossmember to the ground (see illustration). 

INSTALLATION 

8 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) When raising the crossmember, note that locating pins are pro- 
vided to ensure correct alignment. 

b) Delay fully tightening the suspension mounting bolts until the 
suspension Design Height setting procedure has been carried out 
as described in Section 17. 

c) Tighten all bolts to the specified torque. 
d) Check, and if necessary adjust, the rear wheel toe setting as 

described in Section 26. 
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ck WARNING: 

All models are equipped with an airbag system. Make sure that 
the safety recommendations given in Chapter 12 are followed, 
to prevent personal injury. 

REMOVAL 

> Refer to illustrations 18.5 and 18.6 

1 Disconnect the negative battery cable (see Chapter 5). 

Before proceeding, wait a minimum of 2 minutes, as a precau- 
tion against accidental firing of the airbag unit. This period 
ensures that any stored energy in the back-up capacitor is dissi- 
pated. 

2 Remove the airbag module (see Chapter 12). 

Position the airbag module in a safe place, with the trim (uphol- 
stered) side facing Up as a precaution against accidental opera- 
tion. 

3 Centralize the steering wheel so that the front wheels are in the 
straight-ahead position. Remove the keys and lock the steering in posi- 
tion. 

4 Disconnect the speed cruise control electrical connector (if 
equipped). 

5 Unscrew the retaining bolt from the center of the steering wheel. 
Mark the position of the steering wheel on the steering column shaft for 
installation (see illustration). 

6 Remove the steering wheel from the top of the column, while 
pushing the wiring connector through the hole, so the wiring stays in 
position on the steering column (see illustration). 

INSTALLATION 

If the airbag sliding contact has turned and become uncentered, 
center it following the procedure in Chapter 12. 

7 Make sure that the front wheels are still facing straight-ahead, 

All models are equipped with an airbag system. Make sure that 
the safety recommendations given in Chapter 12 are followed, 
to prevent personal injury. 
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19 Steering column - removal, inspection and installation 

18.5 Hold the steering wheel while loosening 
the retaining bolt 

then locate the steering wheel on the top of the steering column. Align 
the marks made during removal. 

8 Install the retaining bolt and tighten it to the specified torque 
while holding the steering wheel. Do not tighten the bolt with the steer- 
ing lock engaged, as this may damage the lock. 

9 Reconnect the wiring connector(s) for the horn and airbag. 
10 Locate the airbag module on the steering wheel as described in 

Chapter 12, then insert the securing screws and tighten them. 
11 Reconnect the battery negative cable. 

18.6 The wiring connector (arrow) stays in place 

REMOVAL 

» Refer to illustrations 19.3a, 19.3b, 19.4a, 19.4b, 19.4c, 
19.4d, 19.5, 19.6a, 19.6b, 19.8, 19.9, 19.10a and 19.10b 

1 Disconnect the negative battery cable (see Chapter 5). 
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19.4a Unclip the upper shroud with a thin 
screwdriver (arrow)... 

+: WARNING: 

Before proceeding, wait a minimum of 2 minutes, as a precau- 
tion against accidental firing of the airbag unit. This period 
ensures that any stored energy in the back-up capacitor is dissi- 
pated. 

2 Remove the steering wheel as described in Section 18. Remove 
the airbag sliding contact as described in Chapter 12. 

19.4b ... then lift off the shroud 

3 Remove the four screws and unclip the retaining clip to remove 
the dash panel below the steering column. Unclip the multi-plug from 
the trim panel (see illustrations). On models so equipped, disconnect 
the hood release cable from the back of the panel and disconnect the 
electrical connector from the diagnostic plug. 

4 Lower the steering column locking lever. Remove the steering 
column upper shroud - release the two retaining clips with a thin- 
bladed screwdriver. Using the same screwdriver, unclip the radio con- 
trol switch and disconnect the wiring connector (see illustrations). 

: 19.4c Unclip the remote from the lower shroud. . . 19.4d ... and unplug the wiring connector 
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5 Remove the three screws from the lower shroud and remove from 

the steering column (see illustration). 
6 Disconnect the electrical connectors from the right and left-hand 

side of the steering column switches (see illustrations). On models so 
equipped, disconnect the anti-theft system transceiver. 

7 On vehicles with Traction Control, disconnect the steering wheel 
rotation sensor electrical connector. 

8 Release the locating clips to detach the wiring harness from the 

steering column (see illustration). 
9 Remove the securing bolt from the sleeve that joins the lower 

part of the steering column to the steering rack (see illustration). 
10 Unscrew and remove the three steering column mounting locking 

nuts and one Torx bolt (see illustration). Slide the column upward to 
disengage from the sleeve to the steering rack (see illustration), and 

withdraw it from inside the vehicle. 

INSPECTION 

e>Note: The first tests are performed with the column in the 
vehicle. 

11 With the steering lock disengaged, attempt to move the steering 
wheel up-and-down and also to the left-and-right without turning the 
wheel, to check for steering column bearing wear, steering column shaft 
joint play and steering wheel or steering column loose fasteners. The 
steering column cannot be repaired, if any faults are detected, install a 

new column. 

19.6a Disconnect the wiring 19.6b.. 
from the left... 

19.9 Unscrew the bolt to disengage 
the column from the rack 

. and right of the 
steering column 

19.10a Unscrew the three nuts and 

one Torx bolt (arrows) . . . 

19.5 Unscrew the three screws from the lower shroud 

12 Examine the height adjustment lever mechanism for wear and 

damage. 
13 With the steering column removed, check the universal joints for 

wear, and examine the column upper and lower shafts for any signs of 
damage or distortion. Where evident, the column should be replaced as 

a complete assembly. 

19.8 Unclip the wiring bracket from 
the steering column 

19.10b .. 
upward from the steering rack 

. then lift the column 
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INSTALLATION 

14 Installation is a reversal of removal, noting the following points: 

a) Make sure the wheels are still in the straight-ahead position when 
the steering column is installed. 

b) Install new locking nuts to the steering column mounting bracket 
¢) Install a new pinch-bolt to the steering column sleeve, which 

20 Power steering rack - removal and installation 

REMOVAL 

> Refer to illustrations 20.8, 20.10, 20.12, 20.13a and 20.13b 

1 Centralize the steering wheel so that the front wheels are in the 
straight-ahead position. Remove the keys and lock the steering in posi- 
tion. 

2 From inside the vehicle, remove the securing bolt from the 
sleeve which joins the column to the steering rack. 

3 Apply the parking brake, then jack up the front of the vehicle and 
support it on axle stands. Remove both front wheels. 

4 Unscrew the tie-rod end nuts, and detach the rods from the arms 
on the steering knuckles using a conventional balljoint removal tool. 
Take care not to damage the balljoint seals. 

5 Remove the connecting links from the struts and stabilizer bar, 
taking care not to damage the balljoint seals. 

6 On models so equipped, remove the undershield from the 
engine. 

_ 7 Remove the bolt from the support bracket on the transaxle unit. 
8 Unbolt and remove the heat shield from the steering rack (see 

illustration). 
9 Remove the screw securing the hose support clamp to the hous- 

ing on the steering gear pinion. 
10 Position a container beneath the steering rack, then unscrew the 

bolt securing the power steering pipes to the steering rack. Identify the 
lines for position, then rotate the clamp (see illustration), disconnect 
the pipes and check the O-ring seals for any damage. Allow the fluid to 
drain into the container. Cover the apertures in the steering rack and 
also the ends of the fluid pipes, to prevent the entry of dust and dirt 
into the hydraulic circuit. 
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-20.10 Loosen the bolt (1), and rotate the pipe clamp (2) 

Joins to the steering rack. 
d) Tighten bolts to their specified torque. 
€) See Chapter 12 for the airbag sliding contact centering and instal- 

lation procedure. 
f) If the electronic stability program warning light (if equipped), 

comes on after installing the steering column, the system will 
need re-contiguring at a Ford dealer using specialized equipment. 

20.8 Remove the two heat shield retaining bolts (arrows) 

11 Using a floor jack, support the front crossmember, and remove 
the six retaining bolts (see Section 6). There is a special tool to align 
the crossmember on reassembly. If this is not available, mark the 
mounting points, so as to install in the correct position. 

12 Lower the crossmember, disconnecting the steering pinion drive 
and the floor seal from the steering column pinion housing. Remove 
the lower securing bolt from the steering column extension when visi- 
ble (see illustration). 

13 Unscrew and remove the steering rack mounting bolts (see illus- 
trations). 

20.12 Unclip the seal (1) from the pinion housing, and 
remove the bolt (2) from the pinion shaft 
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20.13a Remove the right-hand steering rack 
mounting bolt... 

14 Withdraw the steering rack from the crossmember taking care not 
to damage any components on removal. 

15 With the steering rack removed, the bushings can be replaced in 
the housing. If the special tool is not available, use a long bolt with a 
metal tube and washers to press the new bushings into the housing. 
Make sure the bushings are installed to the correct depth. 

INSTALLATION 

16 Installation is a reversal of removal, noting the following points: 

a) Check the O-rings on the steering fluid pipes for damage, 
replace if necessary. 

20.13b .. . and the left-hand mounting bolt (arrow) 

b) Make sure the pressure valve is correctly located in the valve 

body. 
c) Check the steering column floor seal for damage. Make sure it 

is correctly located on the pinion housing. 
d) Jack the crossmember up, into the correct position on the 

chassis using the aligning tool (if available). Make sure the 
crossmember ball-bearing washers are installed correctly, 
before tightening the bolts to their specified torque. 

e) Replace the pinch bolt(s) in the steering pinion sleeve. 

f) Fill and bleed the system with steering fluid as described in 

Section 22. 
g) Check the front wheel alignment as described in Section 26. 

21 Power steering gear boots - replacement 

» Refer to illustrations 21.2 and 21.5 

1 Remove the tie-rod end and its locknut from the tie-rod, as 
described in Section 25. Make sure that a note is made of the exact 
position of the tie-rod end on the tie-rod, in order to retain the front 
wheel alignment setting on installation. 

2 Release the outer and inner retaining clips, and disconnect the 
boot from the steering gear housing (see illustration). 

3 Disconnect the breather from the boot, then slide the boot off the 

tie-rod. 
4 Apply grease to the tie-rod inner joint. Wipe clean the seating 

areas on the steering gear housing and tie-rod. 
5 Slide the new boot onto the tie-rod and steering gear housing, 

and reconnect the breather (see illustration). 
6 Install new inner and outer retaining clips. 
7 Install the tie-rod end as described in Section 25. 
8 Have the front wheel alignment checked, and if necessary 

adjusted, at the earliest opportunity (refer to Section 26). 

21.2 Release the retaining clip (arrow) from the boot 21.5 Reconnect the breather pipe (arrow) to the boot 
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22 Power steering hydraulic system - bleeding 

ck WARNING: 

Do not hold the steering wheel against the full lock stops for 
more than five seconds, as damage to the steering pump may 
result. 

1 Following any operation in which the power steering fluid lines 

have been disconnected, the power steering system must be bled, to 
remove any trapped air. 

2 With the front wheels in the straight-ahead position, check the 
power steering fluid level in the reservoir and, if low, add fresh fluid 
until it reaches the MAX or MAX COLD mark. Pour the fluid slowly, to 
prevent air bubbles forming, and use only the specified fluid (refer to 
Chapter 1, Recommended lubricants and fluids). 

3 Start the engine and slowly turn the steering from lock-to-lock. 
4 Stop the engine, and check the hoses and connections for leaks. 

Check the fluid level and add more if necessary. Make sure the fluid in 

the reservoir does not fall below the MIN mark, as air could enter the 
system. 

5 Start the engine again, allow it to idle, then bleed the system by 
slowly turning the steering wheel from side-to-side several times. This 
should purge the system of all internal air. However, if air remains in 
the system (indicated by the steering operation being very noisy), leave 
the vehicle overnight, and repeat the procedure again the next day. 

6 Ifair still remains in the system, it may be necessary to resort to 
the Ford method of bleeding, which uses a vacuum pump. Turn the 
steering to the right until it is near the stop, then attach the vacuum 
pump to the fluid reservoir and apply vacuum. Maintain the vacuum for 
a minimum of 5 minutes, then repeat the procedure with the steering 
turned until it is near to the left stop. 

7 Keep the fluid level topped-up throughout the bleeding proce- 
dure; noting that, as the fluid temperature increases, the level will rise. 

8 Oncompletion, switch off the engine, and return the wheels to 
the straight-ahead position. Check for leaks. 

23 Power steering pump - removal and installation —_- 

REMOVAL 

1 Disconnect the negative battery cable (see Chapter 5). 

2.0L Zetec-E models 

> Refer to illustrations 23.4, 23.5 and 23.6 

2 Remove the auxiliary drivebelt as described in Chapter 1. 
3 Position a suitable container beneath the power steering pump, 

to catch any spilled fluid. 
4 Remove the fluid cooler hose. Insert a special tool into the end 

of the hose along the pipe to release the locking tangs (see illustra- 
tion). Allow the fluid to drain into the container. On SVT models, refer 
to Chapter 11 and pull back the front of the right fenderwell liner and 
remove the lower headlight mounting bolt, for better access to the 
pump fluid lines and mounting bolts. 

5 Loosen the clamp, and disconnect the fluid supply hose from the 
pump intake. Plug the hose, to prevent the ingress of dust and dirt (see 
illustration). 

6 Unscrew and remove the bolt securing the high pressure fluid 
line support to the pump mounting. Unscrew the union nut, and dis- 
connect the high-pressure line from the pump (see illustration). Allow 
the fluid to drain into the container. On some models, the high-pres- 
sure line may be equipped with a quick-disconnect connection. A sim- 
ple tool (available at auto parts stores) is required to release the 
spring-lock coupling. 

7 Disconnect the power steering pressure (PSP) switch electrical 
connector by depressing the locking tab. 

8 Unscrew and remove the four mounting bolts, and withdraw the 
power steering pump from its bracket. On most models, the lower bolts 
are best accessed from below. The pulley can be removed on the work- 
bench, using an outside-jaw puller. 

23.4 Special tool: Slide into the ends 
of the fluid cooling hose to disengage 

23.5 Disconnect the supply hose 
(arrow) from the pump 

23.6 Disconnect the high pressure 
pipe (arrow) 
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2.0L SPI models INSTALLATION 

9 Remove the accessory drivebelt (see Chapter 1). , 

10 A special tool is available to hold the power steering pump pulley 15 Installation is a reversal of removal, noting the following points. 

during removal. If the tool is not available, use a strap-wrench to hold a) Tighten the bolts and unions to the specified torque. 

the pulley. b) Where installed, the O-ring on the high-pressure outlet should 

11 With the pulley secured, remove the center pulley bolt and the be replaced. Use a special tool or a tapered tube to slide the 

pulley. new O-ring onto the pipe union. 
12 Disconnect the power steering reservoir hose from the pump, c) Bleed the power steering hydraulic system as described in 

allowing the fluid to drain into a suitable container. Section 22. 

13 Disconnect the power steering pressure hose from the pump, d) When replacing the pump, remove the power steering pres- 

allowing the fluid to drain into a suitable container. Use two wrenches; sure switch and high pressure pipes, where installed, to the 

a backup wrench to hold the fitting on the pump, the other to loosen the old pump. 
line fitting. 

14 Remove the power steering pump mounting bolts (they are 
accessible only when the pulley is removed) and the pump. 

24 Power steering fluid cooler - removal and installation 

REMOVAL 

> Refer to illustration 24.6 

1 Refer to Chapter 3 and unbolt and set aside the coolant recovery 
tank. Detach the power steering reservoir from its retaining bracket, 
disconnect the hose and drain the fluid into a suitable container. 

2 Unclip the hose from the retaining bracket. 
3 Apply the parking brake, then jack up the front of the vehicle and 

support it on axle stands. 
4 Unscrew the securing screws from the splash shield under the 

radiator and remove the shield. (Disconnect the temperature sensor 
electrical connector, if installed). 

5 Remove the fluid cooler hose. Insert a special tool into the end 
of the hose along the pipe to release it. Allow the fluid to drain into the 
container. 

6 Unscrew the fluid cooler securing bolts and remove the cooler 
from the vehicle (see illustration). 

INSTALLATION 
a 24.6 The fluid cooler is positioned across the 

7 Installation is a reversal of removal. Bleed the power steering front of the radiator 
hydraulic system as described in Section 22. 

25 Tie-rod ends - replacement 

REMOVAL 

> Refer to illustrations 25.2 and 25.4 

1 Apply the parking brake, then jack up the front of the vehicle and 
support it on axle stands. Remove the appropriate front wheel. 

2 Loosen the locknut on the tie-rod by a quarter-turn (see illustra- 
tion). Hold the tie-rod end stationary with another wrench engaged with 
the special flats while loosening the locknut. 

3 Unscrew and remove the tie-rod end balljoint retaining nut. 
4 To release the tapered shank of the balljoint from the steering 

knuckle arm, use a balljoint separator tool (see illustration) (if the 
balljoint is to be re-used, take care not to damage the dust cover when 
using the separator tool). 

5 Count the number of exposed threads visible on the inner sec- 
tion of the tie-rod, and record this figure. 25.2 Loosen the locknut 
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25.4 Use a ball joint separator tool to release balljoint 

6 Unscrew the tie-rod end from the tie-rod, counting the number of 
turns necessary to remove it. If necessary, hold the tie-rod stationary 
with self-locking pliers. 

REPLACEMENT 

> Refer to illustration 25.8 

7 Screw the tie-rod end onto the tie-rod by the number of turns 
noted during removal, until it just contacts the locknut. 

8 Engage the shank of the balljoint with the steering knuckle arm, 

25.8 Use an Allen wrench to prevent the shank from turning 

and install a new nut. Tighten the nut to the specified torque. If the 
balljoint shank turns while the nut is being tightened, use an Allen 
wrench (see illustration) to hold the shank or press up on the balljoint. 
The tapered fit of the shank will lock it, and prevent rotation as the nut 
is tightened. 

9 Now tighten the locknut on the tie-rod, while holding the tie-rod 
end as before. 

10 Install the wheel, and lower the vehicle to the ground. 
11 Finally check, and if necessary adjust, the front wheel alignment 

as described in Section 26. 

26 Wheel alignment and steering angles - general information 

» Refer to illustrations 26.7 and 26.9 

1 Accurate wheel alignment is essential to provide positive steer- 
ing and vehicle control, and to prevent excessive tire wear. Before con- 
sidering the steering/suspension geometry, check that the tires are 
correctly inflated, that the wheels are not buckled, and that the steering 
linkage and suspension joints are in good order, without slackness or 
wear. 

2 Wheel alignment consists of four factors: 

Camber is the angle at which the front wheels are set from the ver- 
tical, when viewed from the front of the vehicle. ‘Positive camber’ is the 
amount (in degrees) that the wheels are tilted outward at the top of the 
vertical. 

Caster is the angle between the steering axis and a vertical line, 
when viewed from each side of the car. ‘Positive caster’ is when the 
steering axis is inclined rearward at the top. 

Steering axis inclination is the angle (when viewed from the 
front of the vehicle) between the vertical and an imaginary line drawn 
through the suspension strut upper mounting and the lower suspen- 
sion arm balljoint. 

Toe setting is the amount by which the distance between the front 
inside edges of the wheels (measured at hub height) differs from the 
diametrically-opposite distance measured between the rear inside 
edges of the wheels. . 
3 With the exception of the toe setting, all other steering angles are 

set during manufacture, and no adjustment is possible. It can be 
assumed, therefore, that unless the vehicle has suffered accident dam- 
age, all the pre-set steering angles will be correct. Should there be 
some doubt about their accuracy, it will be necessary to seek the help 
of an alignment shop, as special gauges are needed to check the steer- 

ing angles. 
4 Two methods are available to the home mechanic for checking 

the toe setting. One method is to use a gauge to measure the distance 
between the front and rear inside edges of the wheels. The other 
method is to use a scuff plate, in which each front wheel is rolled 
across a movable plate which records any deviation, or scuff, of the tire 
from the straight-ahead position as it moves across the plate. Rela- 
tively-inexpensive equipment of both types is available from accessory 
outlets. 

5 If, after checking the toe setting using whichever method is 
preferable, it is found that adjustment is necessary, proceed as follows. 

6 Turn the steering wheel onto full-left lock, and record the number 
of exposed threads on the right-hand tie-rod. Now turn the steering 
onto full-right lock, and record the number of threads on the left-hand 
tie-rod. If there are the same number of threads visible on both sides, 
then subsequent adjustment can be made equally on both sides. If 
there are more threads visible on one side than the other, it will be nec- 
essary to compensate for this during adjustment. 

»>Note: After adjustment, there should be the same number of 
threads visible on each tie-rod. This is most important. 
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26.7 Loosen the tie-rod end lock nut 

7 To alter the toe setting, loosen the locknut on the tie-rod (see 
illustration), and turn the tie-rod using self-locking pliers to achieve the 
desired setting. When viewed from the side of the car, turning the rod 
clockwise will increase the toe-in, turning it counterclockwise will 
increase the toe-out. Only turn the tie-rods by a quarter of a turn each 
time, and then recheck the setting. 

8 After adjustment, tighten the locknuts. Reposition the steering 
gear boots to remove any twist caused by turning the tie-rods. 

9 The rear wheel toe-setting may also be checked and adjusted. 
This setting is adjusted by turning the eccentric bolt/washer securing 
the rear lower arms to the rear axle crossmember (see illustration). 

26.9 The rear wheel toe setting is adjusted with an eccentric 
bolt/washer at the inner end of each rear lower arm 

e>Note: Once the rear suspension bolts have been loosened, the 
suspension Design Height setting procedure has to be carried 
out as described in Section 11, before re-tightening. 

10 This bolt has to be loosened, then tightened up to 70 in-lbs. The 
eccentric bolt/washer can now be turned clockwise or counterclockwise 
to adjust the rear wheel alignment. When the wheel alignment is cor- 
rect, the eccentric bolt/washer can be re-tightened back to Specifica- 
tions. 

11 The rear wheel toe-setting additionally requires alignment with 
the front wheels, therefore it would be best left to an alignment shop. 
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Specifications 

Tire size and pressure See the decal at the rear of the driver's door jamb 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Front suspension 

Anti-roll bar clamp bolts 

Step 1 37 

Step 2 52 

Anti-roll bar link ol 

Brake caliper guide bolts 21 

Driveshaft/hub retaining nut 233 

Front subframe/crossmember 

Models through 2004 

Front bolts (two) 148 

Rear bolts (four) 85 

2005 models 

Front bolts (two) 129 

Rear bolts (four) 85 

Insulator support bracket-to-transaxle center bolt 37 

Lower arm balljoint-to-steering knuckle clamp bolt 37 

Lower arm to subframe 

Models through 2004 

Step 1 (inner rear nut) 74 

Step 2 (inner rear nut) Tighten through further 60° 

Step 3 (outer rear nut) 89 

Step 4 (front bolt) 89 

Step 5 (front bolt) Tighten through further 90° 

Step 6 (front bolt) Check front bolt torque is between 125 and 170 

2005 models 

Step 1 (inner rear nut) 133 

Step 2 (outer rear nut) 89 

Step 4 (front bolt) 103 

Suspension strut thrust bearing retaining nut 

Models through 2004 3D 

2005 models 49 

Suspension strut-to-steering knuckle pinch-bolt 66 

Suspension strut upper mounting nuts (three) 

Models through 2004 18 

2005 models 22 

Rear suspension 

Stabilizer bar clamp bolts 35 

Stabilizer bar link to lower arm 132 in-lbs 

Brake caliper bracket bolts 4] 

Brake caliper guide bolts 26 

Crossmember mounting bolts 85 
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Torque specifications: Ft-Ibs (unless otherwise indicated) 

Rear suspension (continued) 

Shock absorber upper bolt (station wagon models) 85 

Shock absorber upper nut (except station wagon) 13 

Spindle/hub retaining bolts 49 

Trailing arm front mounting bracket bolts 85 

Upper arm mounting bolts 85 

Steering 

Flexible coupling-to-pinion shaft clamp bolt 18 

Power steering pipe unions-to-valve body 

clamp plate bolt 17 

Wheel nuts See Chapter 1 

Steering column retaining locknuts 120 in-lbs 

Steering column Torx bolt 120 in-lbs 

Steering coupling-to-steering gear clamp bolt 

Models through 2004 26 

2005 models 22 

Steering gear mounting bolts 59 

Steering pump mounting bolts 17 

Steering pump pressure line union 48 

Steering wheel 37 

Tie-rod end locknut 46 

Tie-rod end balljoint-to-steering knuckle 30 



Section 

1 General information 

2 Maintenance - bodywork and underbody 

3 Maintenance - upholstery and carpets 

4 Minor body damage - repair 

5 Major body damage - repair 

6 Bumper covers - removal and installation 

7 Radiator grille - removal and installation 

8 Hood - removal, installation and adjustment 

9 Hood lock - removal, installation and adjustment 

10 Door inner trim panel - removal and installation 

11. Door window glass - removal and installation 

12 Door window regulator - removal and installation 

13 Door handle and lock components - removal and installation 

14 Door - removal and installation 

15 — Exterior mirror and glass - removal and installation 

16 Interior mirror - removal and installation 

17 Trunk lid - removal and installation 

18 — Trunk lid lock components - removal and installation 

19 Liftgate - removal and installation 

20 Support struts - removal and installation 

21 Liftgate latch components - removal and installation 

22 Power door lock system components - testing, removal and installation 

23 Windshield and fixed windows - removal and installation 

24 Body side-trim moldings, adhesive emblems - removal and installation 

25 Sunroof - removal, installation and adjustment 

26 Seats - removal and installation 

27 — Seat belts - removal and installation 

28 Interior trim panels - removal and installation 

29 Center console - removal and installation 

30 Overhead console - removal and installation 

31. Glovebox - removal and installation 

32 — Instrument panel - removal and installation 

33  Fenderwell liner - removal and installation 

Fuel filler door and lock cylinder - removal and installation (oe) 
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1 General information 

The bodyshell and underframe on all models feature variable thick- 
ness steel, achieved by laser-welded technology, and used to join steel 
panels of different gauges. This gives a stiffer structure, with mounting 
points being more rigid, which gives an improved crash performance. 

An additional safety crossmember is incorporated between the A- 
pillars in the upper area of the firewall, and the instrument panel and 
steering column are secured to it. The lower firewall area is reinforced 
by additional systems of members connected to the front of the vehicle. 
The body side rocker panels (sills) have been divided along the length 
of the vehicle by internal reinforcement, this functions like a double 
tube that increases its strength. All doors are reinforced and incorpo- 
rate side impact protection, which is secured in the door structure. 
There are additional impact absorbers to the front and rear of the vehi- 
cle, behind the bumper assemblies. 

All sheet metal surfaces that are prone to corrosion are galvanized. 
The painting process includes a base color that closely matches the 
final topcoat, so that any stone damage is not as noticeable. The front 
fenders are of a bolt-on type to ease their replacement if required. 

Automatic seat belts are installed on all models, and the front seat 
safety belts are equipped with a pyrotechnic pretension seat belt 

buckle, which is attached to the seat frame of each front seat. In the 
event of a serious front impact, the system is triggered and pulls the 
stalk buckle downward to tension the seat belt. It is not possible to 
reset the tensioner once fired, and it must therefore be replaced. The 
tensioners are fired by an explosive charge similar to that used in the 
airbag, and are triggered via the airbag control module. The safety belt 
retractor, which is installed in the base of the B-pillar, has a device to 
control the seat belt, if the deceleration force is enough to activate the 

airbags. 
Power doorlocks are available on certain models only. Where dou- 

ble-locking is installed, the lock mechanism is disconnected (when the 
system is in use) from the interior door handles, making it impossible 
to open any of the doors or the liftgate/decklid from inside the vehicle. 
This means that, even if a thief should break a side window, he will not 
be able to open the door using the interior handle. Models with the 
double-locking system are equipped with a contro! module located 
beneath the dash on the right-hand side. In the event of a serious acci- 
dent, a crash sensor unlocks all doors if they were previously locked. 

Many of the procedures in this Chapter require the battery to be 
disconnected. Refer to Chapter 5A, Section 1, first. 

2 Maintenance - bodywork and underbody : 

The general condition of a vehicle’s bodywork is the one thing that 
Significantly affects its value. Maintenance is easy, but needs to be reg- 
ular. Neglect, particularly after minor damage, can lead quickly to fur- 
ther deterioration and costly repair bills. It is important also to keep 
watch on those parts of the vehicle not immediately visible, for 
instance the underside, inside all the fenderwells, and the lower part of 
the engine compartment. 

The basic maintenance routine for the bodywork is washing - 
preferably with a lot of water, froma hose. This will remove all the 
loose solids that may have stuck to the vehicle. It is important to flush 
these off in such a way as to prevent grit from scratching the finish. 
The fenderwells and underbody need washing in the same way, to 
remove any accumulated mud, which will retain moisture and tend to 
encourage rust. Paradoxically enough, the best time to clean the under- 
frame and fenderwells is in wet weather, when the mud is thoroughly 
wet and soft. In very wet weather, the underframe is usually cleaned of 
large accumulations automatically, and this is a good time for inspec- 
tion. 

Periodically, except on vehicles with a wax-based underbody pro- 
tective coating, it is a good idea to have the whole of the underframe of 
the vehicle steam-cleaned, engine compartment included, so that a 
thorough inspection can be carried out to see what minor repairs and 
renovations are necessary. Steam-cleaning is available at many 
garages, and is necessary for the removal of the accumulation of oily 
grime, which sometimes is allowed to become thick in certain areas. If 

steam-cleaning facilities are not available, there are some excellent 
grease solvents available that can be brush-applied; the dirt can then 
be simply hosed off. Note that these methods should not be used on 
vehicles with wax-based underbody protective coating, or the coating 
will be removed. Such vehicles should be inspected annually, prefer- 
ably just prior to winter, when the underbody should be washed down, 
and any damage to the wax coating repaired. Ideally, a completely fresh 
coat should be applied. It would also be worth considering the use of 
such wax-based protection for injection into door panels, sills, box 
Sections, etc, as an additional safequard against rust damage, where 
such protection is not provided by the vehicle manufacturer. 

After washing paintwork, wipe off with a chamois leather to give an 
unspotted clear finish. A coat of clear protective wax polish will give 
added protection against chemical pollutants in the air. If the paintwork 
sheen has dulled or oxidized, use a cleaner/polisher combination to 
restore the brilliance of the shine. This requires a little effort, but such 
dulling is usually caused because regular washing has been neglected. 
Care needs to be taken with metallic paintwork, as special non-abrasive 
cleaner/polisher is required to avoid damage to the finish. Always 
check that the door and ventilator opening drain holes and pipes are 
completely clear, so that water can be drained out. Chrome should be 
treated in the same way as paintwork. Windshields and windows can 
be kept clear of the smeary film that often appears, by the use of pro- 
prietary glass cleaner. Never use any form of wax or other body or 
chromium polish on glass. 
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3 Maintenance - upholstery and carpets 

Mats and carpets should be brushed or vacuum-cleaned regu- 
larly, to keep them free of grit. If they are badly stained, remove them 
from the vehicle for scrubbing or sponging, and make quite sure they 
are dry before installation. Seats and interior trim panels can be kept 
clean by wiping with a damp cloth. If they do become stained (which 
can be more apparent on light-colored upholstery), use a little liquid 
detergent and a soft nail brush to scour the grime out of the grain of 
the material. Do not forget to keep the headlining clean in the same 
way as the upholstery. When using liquid cleaners inside the vehicle, 

do not over-wet the surfaces being cleaned. Excessive damp could get 

into the seams and padded interior, causing stains, offensive odors or 
even rot. 

i CAUTION: 

If the inside of the vehicle gets wet accidentally, it is worth- 
while taking some trouble to dry it out properly, particularly 
where carpets are involved. Do not leave oil or electric heaters 
inside the vehicle for this purpose. 

4 Minor body damage - repair 

REPAIRS OF MINOR SCRATCHES IN BODYWORK 

If the scratch is very superficial, and does not penetrate to the metal 
of the bodywork, repair is very simple. Lightly rub the area of the 
scratch with a paintwork renovator, or a very fine cutting paste, to 
remove loose paint from the scratch, and to clear the surrounding 
bodywork of wax polish. Rinse the area with clean water. 

Apply touch-up paint to the scratch using a fine paint brush; con- 
tinue to apply fine layers of paint until the surface of the paint in the 
scratch is level with the surrounding paintwork. Allow the new paint at 
least two weeks to harden, then blend it into the surrounding paintwork 
by rubbing the scratch area with a paintwork renovator or a very fine 
cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right through to the metal of the 
bodywork, causing the metal to rust, a different repair technique is 
required. Remove any loose rust from the bottom of the scratch with a 
penknife, then apply rust-inhibiting paint to prevent the formation of rust 
in the future. Using a rubber or nylon applicator, fill the scratch with 
autobody glazing putty. If required, this paste can be mixed with cellulose 
thinners to provide a very thin paste that is ideal for filling narrow 
scratches. Before the paste in the scratch hardens, wrap a piece of 
smooth cotton rag around the top of a finger. Dip the finger in cellulose 
thinners, and quickly sweep it across the surface of the paste in the 
scratch; this will ensure that the surface of the paste is slightly hollowed. 
The scratch can now be painted over as described earlier in this Section. 

REPAIRS OF DENTS IN BODYWORK 

When deep denting of the vehicle’s bodywork has taken place, the 
first task is to pull the dent out, until the affected bodywork almost 
attains its original shape. There is little point in trying to restore the 
original shape completely, as the metal in the damaged area will have 
stretched on impact, and cannot be reshaped fully to its original con- 
tour. It is better to bring the level of the dent up to a point that is about 
3 mm below the level of the surrounding bodywork. In cases where the 
dent is very shallow anyway, it is not worth trying to pull it out at all. If 
the underside of the dent is accessible, it can be hammered out gently 
from behind, using a mallet with a wooden or plastic head. While 
doing this, hold a suitable block of wood firmly against the outside of 
the panel, to absorb the impact from the hammer blows and thus pre- 
vent a large area of the bodywork from being ‘belled-out'. 

Should the dent be ina section of the bodywork that has a double 

skin, or some other factor making it inaccessible from behind, a differ- 

ent technique is called for. Drill several small holes through the metal 
inside the area - particularly in the deeper section. Then screw long 
self-tapping screws into the holes, just sufficiently for them to gain a 
good purchase in the metal. Now the dent can be pulled out by pulling 
on the protruding heads of the screws with a pair of pliers. 

The next stage of the repair is the removal of the paint from the 
damaged area, and from an inch or so of the surrounding ‘sound’ 
bodywork. This is accomplished most easily by using a wire brush or 

abrasive pad on a power drill, although it can be done just as effec- 
tively by hand, using sheets of abrasive paper. To complete the prepa- 
ration for filling, score the surface of the bare metal with a screwdriver 
or the tang of a file, or alternatively, drill small holes in the affected 
area. This will provide a really good ‘key’ for the filler paste. 

To complete the repair, see the Section on filling and respraying. 

REPAIRS OF RUST HOLES OR GASHES IN BODYWORK 

Remove all paint from the affected area, and from an inch or so of 
the surrounding ‘sound’ bodywork, using an abrasive pad or a wire 
brush on a power drill. If these are not available, a few sheets of abra- 
sive paper will do the job most effectively. With the paint removed, you 
will be able to judge the severity of the corrosion, and therefore decide 
whether to replace the whole panel (if this is possible) or to repair the 
affected area. New body panels are not as expensive as most people 
think, and it is often quicker and more satisfactory to install a new 
panel than to attempt to repair large areas of corrosion. 

Remove all fittings from the affected area, except those which will 
act as a guide to the original shape of the damaged bodywork (e.g. 
headlight shells etc). Then, using tin snips or a hacksaw blade, remove 
all loose metal and any other metal badly affected by corrosion. Ham- 
mer the edges of the hole inwards, in order to create a slight depres- 
sion for the filler paste. 

Wire-brush the affected area to remove the powdery rust from the 
surface of the remaining metal. Paint the affected area with rust-inhibit- 
ing paint, if the back of the rusted area is accessible, treat this also. 

Before filling can take place, it will be necessary to block the hole 
in some way. This can be achieved by the use of aluminum or plastic 
mesh, or aluminum tape. 

Aluminum or plastic mesh, or glass-fiber matting, is probably the 
best material to use for a large hole. Cut a piece to the approximate 
size and shape of the hole to be filled, then position it in the hole so 
that its edges are below the level of the surrounding bodywork. It can 
be retained in position by several blobs of filler paste around its 
periphery. 



These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor damage in 

this Chapter and should not be used as the sole instructions for body repair on these vehicles. 

2 ...then screw the slide-hammer into the hole and operate 

1 If you can’t access the backside of the body panel to it. Tap with a hammer near the edge of the dent to help ‘pop’ 

hammer out the dent, pull it out with a slide-hammer-type the metal back to its original shape. When you’re finished, the 

dent puller. In the deepest portion of the dent or along the dent area should be close to its original contour and about 1/8- 

crease line, drill or punch hole(s) at least one inch apart... inch below the surface of the surrounding metal 

3 Using coarse-grit sandpaper, remove the paint down to 4 When the paint is removed, touch will probably be more 
the bare metal. Hand sanding works fine, but the disc sander helpful than sight for telling if the metal is straight. Hammer 
shown here makes the job faster. Use finer (about 320-grit) down the high spots or raise the low spots as necessary. 
sandpaper to feather-edge the paint at least one inch around Clean the repair area with wax/silicone remover 
the dent area 

5 Following label instructions, mix up a batch of plastic filler 6 Working quickly so the filler doesn’t harden, use a plastic 
and hardener. The ratio of filler to hardener is critical, and, if applicator to press the body filler firmly into the metal, assuring 
you mix it incorrectly, it will either not cure properly or cure it bonds completely. Work the filler until it matches the original 
too quickly (you won’t have time to file and sand it into shape) contour and is slightly above the surrounding metal 



7 Let the filler harden until you can just dent it with your 
fingernail. Use a body file or Surform tool (shown here) to 
rough-shape the filler 

8 Use coarse-grit sandpaper and a sanding board or block 
to work the filler down until it’s smooth and even. Work down 
to finer grits of sandpaper - always using a board or block - 

ending up with 360 or 400 grit 

9 You shouldn’t be able to feel any ridge at the transition 
from the filler to the bare metal or from the bare metal to the 
old paint. As soon as the repair is flat and uniform, remove 
the dust and mask off the adjacent panels or trim pieces 

10 Apply several layers of primer to the area. Don’t spray the 
primer on too heavy, so it sags or runs, and make sure each 
coat is dry before you spray on the next one. A professional- 
type spray gun is being used here, but aerosol spray primer is 
available inexpensively from auto parts stores 

11 The primer will help reveal imperfections or scratches. 
Fill these with glazing compound. Follow the label 
instructions and sand it with 360 or 400-grit sandpaper until 

it’s smooth. Repeat the glazing, sanding and respraying until 

the primer reveals a perfectly smooth surface 

12 Finish sand the primer with very fine sandpaper (400 or 
600-grit) to remove the primer overspray. Clean the area with 

water and allow it to dry. Use a tack rag to remove any dust, then 

apply the finish coat. Don’t attempt to rub out or wax the repair - 
area until the paint has dried completely (at least two weeks) 
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Aluminum tape should be used for small or very narrow holes. Pull 
a piece off the roll, trim it to the approximate size and shape required, 
then pull off the backing paper (if used) and stick the tape over the 
hole: it can be overlapped if the thickness of one piece is insufficient. 
Burnish down the edges of the tape with the handle of a screwdriver or 
similar tool, to ensure that the tape is securely attached to the metal 
underneath. 

BODYWORK REPAIRS - FILLING AND RESPRAYING 

Before using this Section, see the Sections on dent, deep scratch, 
rust holes and gash repairs. 

Many types of bodyfiller are available, but generally speaking, 
those proprietary kits that contain a tin of filler paste and a tube of 
resin hardener are best for this type of repair. A wide, flexible plastic or 
nylon applicator will be found invaluable for imparting a smooth and 
well-contoured finish to the surface of the filler. 

Mix up a little filler on a clean piece of card or board - measure the 
hardener carefully (follow the maker's instructions on the pack), other- 
wise the filler will set too rapidly or too slowly. Using the applicator, 
apply the filler paste to the prepared area; draw the applicator across 
the surface of the filler to achieve the correct contour and to level the 
surface. As soon as a contour that approximates to the correct one is 
achieved, stop working the paste - if you carry on too long, the paste 
will become sticky and begin to ‘pick-up’ on the applicator. Continue to 
add thin layers of filler paste at 20-minute intervals, until the level of 
the filler is just proud of the surrounding bodywork. 

Once the filler has hardened, the excess can be removed using a 
metal plane or file. From then on, progressively-finer grades of abra- 
sive paper should be used, starting with a 40-grade production paper, 
and finishing with a 400-grade wet-and-dry paper. Always wrap the 
abrasive paper around a flat rubber, cork, or wooden block - otherwise 
the surface of the filler will not be completely flat. During the smooth- 
ing of the filler surface, the wet-and-dry paper should be periodically 
rinsed in water. This will ensure that a very smooth finish is imparted 
to the filler at the final stage. 

At this stage, the ‘dent’ should be surrounded by a ring of bare 
metal, which in turn should be encircled by the finely ‘feathered’ edge 
of the good paintwork. Rinse the repair area with clean water, until all 
of the dust produced by the rubbing-down operation has gone. 

Spray the whole area with a light coat of primer - this will show up 
any imperfections in the surface of the filler. Repair these imperfections 
with fresh filler paste or glaze, and once more smooth the surface with 
abrasive paper. Repeat this spray-and-repair procedure until you are 
satisfied that the surface of the filler, and the feathered edge of the 
paintwork, are perfect. Clean the repair area with clean water, and allow 
to dry fully. 

The repair area is now ready for final spraying. Paint spraying must 
be carried out in a warm, dry, windless and dust-free atmosphere. This 
condition can be created artificially if you have access to a large indoor 
working area, but if you are forced to work in the open, you will have to 
pick your day very carefully. If you are working indoors, dousing the 
floor in the work area with water will help to settle the dust that would 
otherwise be in the atmosphere. If the repair area is confined to one 
body panel, mask off the surrounding panels; this will help to minimize 
the effects of a slight mismatch in paint colors. Bodywork trim (e.g. 
chrome strips, door handles etc) will also need to be masked off. Use 

genuine masking tape, and several thicknesses of newspaper, for the 

masking operations. 
Before commencing to spray, agitate the aerosol can thoroughly, 

then spray a test area (an old tin, or similar) until the technique is mas- 
tered. Cover the repair area with a thick coat of primer; the thickness 
should be built up using several thin layers of paint, rather than one 
thick one. Using 400-grade wet-and-dry paper, rub down the surface of 
the primer until it is really smooth. While doing this, the work area 
should be thoroughly doused with water, and the wet-and-dry paper 
periodically rinsed in water. Allow to dry before spraying on more 

paint. 
Spray on the top coat, again building up the thickness by using 

several thin layers of paint. Start spraying at one edge of the repair 
area, and then, using a side-to-side motion, work until the whole repair 
area and about 2 inches of the surrounding original paintwork is cov- 
ered. Remove all masking material 10 to 15 minutes after spraying on 
the final coat of paint. 

Allow the new paint at least two weeks to harden, then, using a 
paintwork renovator, or a very fine cutting paste, blend the edges of the 
paint into the existing paintwork. Finally, apply wax polish. 

PLASTIC COMPONENTS 

With the use of more and more plastic body components by the 
vehicle manufacturers (e.g. bumpers. spoilers, and in some cases 
major body panels), rectification of more serious damage to such items 
has become a matter of either entrusting repair work to a specialist in 
this field, or replacing complete components. Repair of such damage 
by the DIY owner is not really feasible, owing to the cost of the equip- 
ment and materials required for affecting such repairs. The basic tech- 
nique involves making a groove along the line of the crack in the 
plastic, using a rotary file in a power drill. The damaged part is then 
welded back together, using a hot-air gun to heat up and fuse a plastic 
filler rod into the groove. Any excess plastic is then removed, and the 
area rubbed down to a smooth finish. It is important that a filler rod of 
the correct plastic is used, as body components can be made of a vari- 
ety of different types (e.g. polycarbonate, ABS, polypropylene). 

Damage of a less serious nature (abrasions, minor cracks etc) can 
be repaired by the DIY owner using a two-part epoxy filler repair mater- 
ial. Once mixed in equal proportions, this is used in similar fashion to 
the bodywork filler used on metal panels. The filler is usually cured in 
twenty to thirty minutes, ready for sanding and painting. 

If the owner is replacing a complete component himself, or if he 
has repaired it with epoxy filler, he will be left with the problem of find- 
ing a suitable paint for finishing which is compatible with the type of 
plastic used. At one time, the use of a universal paint was not possible, 
owing to the complex range of plastics encountered in body compo- 
nent applications. Standard paints, generally speaking, will not bond to 
plastic or rubber satisfactorily. However, it is now possible to obtain a 
plastic body parts finishing kit that consists of a pre-primer treatment, 
a primer and colored top coat. Full instructions are normally supplied 
with a kit, but basically, the method of use is to first apply the pre- 
primer to the component concerned, and allow it to dry for up to 30 
minutes. Then the primer is applied, and left to dry for about an hour 
before finally applying the special-colored top coat. The result is a cor- 
rectly-colored component, where the paint will flex with the plastic or 
rubber, a property that standard paint does not normally possess. 
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5 Major body damage - repair 

Where serious damage has occurred, or large areas need replace- 
ment due to neglect, it means that complete new panels will need weld- 
ing-in; this is best left to professionals. If the damage is due to impact, 
it will also be necessary to check completely the alignment of the 

bodyshell; this can only be carried out accurately by a bodyshop/frame 

alignment shop, using special jigs. If the body is left misarranged, it is 
primarily dangerous, as the car will not handle properly, and secondly, 
uneven stresses will be imposed on the steering, suspension and pos- 
sibly transmission, causing abnormal wear or complete failure, particu- 

larly to items such as the tires. 

6 Bumper covers - removal and installation 

e»Note: Headlamp washers are installed on some models; as 
the bumper is being removed, disconnect as required. 

REMOVAL 

Front bumper cover 

> Refer to illustrations 6.4a, 6.4b, 6.5a, 6.5b, 6.6a, 6.6b 
and 6.7 

1 Apply the parking brake, jack up the front of the vehicle and sup- 
port it on axle stands. 

2 Remove the radiator grille as described in Section 7. 
3 Remove the two front headlights as described in Chapter 12, 

Section 7. 
4 Disconnect the wiring connectors from the indicator and foglight 

units (See illustrations). 
5 Remove the screws securing the fenderwell liners to the front 

bumper cover (one each side), and the screws (three each side) secur- 

ing the bumper cover to the front fenders (see illustrations). 

e>Note: On some models, you may have to unbolt and remove 
the air intake tube and its splash shield to access screws in the 
left fenderwell. 

6.4a Disconnect the indicator wiring. . . 

6.5a Remove the bumper-to-fenderwell lining screw . . . 6.5b .. . and bumper-to-fender bolts 
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6.6a Release the bumper from the clips (arrows) .. . 6.6b .. . and the lower cover trim clips 

6 Release the six securing clips from the top of the bumper cover, Rear bumper - except Wagon 
and the three clips from the bottom of the bumper cover (see illustra- » Refer to illustrations 6.10 and 6.11 
tions). 8 Chock the front wheels, jack up the rear of the vehicle and sup- 

port it on axle stands. Open up the trunk or liftgate. 
9 Remove the four retaining screws from the upper part of the 

bumper. 
10 Remove the screws securing the fenderwell liners to the rear 

bumper (see illustration). 

7 With the help of an assistant to support one end of the bumper, 
withdraw the bumper forwards from the vehicle, at the same time 
pulling the sides away from the body to prevent damage to paintwork 
(see illustration). 

6.7 Disengage the locating pegs 6.10 Remove the fenderwell lining- 6.11 Remove the two retaining 
from the fender to-bumper retaining screw clips (arrows) 

6.16a Open the left-hand compartment .. . 6.16b ... and the right-hand compartment 
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6.17a Unscrew and remove the plastic trim. . . 

11 Using a flat-bladed screwdriver, unclip the clips from the lower 
part of the bumper (see illustration). 

12 On the Sedan model, unscrew the trims from inside the light 
units and remove. Remove the bumper securing nuts from behind the 
trims (three per side). 

13 With the help of an assistant to support one end of the bumper, 
withdraw the bumper rearwards from the vehicle, at the same time 
pulling the sides away from the body to prevent damage to paintwork. 

14 Disconnect the electrical connectors from the rear foglight and 
reversing lamp, where installed. 

Rear bumper - Wagon 
> Refer to illustrations 6.16a, 6.16b, 6.17a, 6.17b, 6.18, 6.19 
and 6.20 

15 Chock the front wheels, jack up the rear of the vehicle and sup- 
port it on axle stands. 

16 Open the liftgate, and open the two pockets on the side panels, 
one on the left and one on the right (see illustrations). 

17 Remove the two screws from the top of the plastic First Aid kit 
holder, in the right-hand pocket, then unclip from the opening. Undo 
the bumper securing nut from behind the trim (see illustrations). 

18 Unclip the plastic tray from inside the left-hand pocket, and undo 
the bumper securing nut from behind the trim (see illustration). 

19 Remove the four retaining screws from the upper part of the 
bumper cover (see illustration). 

20 Remove the screws securing the fenderwell liners to the rear 
bumper cover (see illustration). 

6.17b .. . then remove the bumper securing nut (arrow) 

21 Behind the fenderwell liners at each corner of the bumper cover, 
undo the securing nuts and also pull off the rubber bumpers (one on 
each side). 

22 With the help of an assistant to support one end of the bumper, 
withdraw the bumper rearwards from the vehicle. 

INSTALLATION 

23 Installation is a reversal of the removal procedure. Make sure 
that, where applicable, the bumper guides are located correctly. Check 
all electrical components that have been disconnected. 

6.18 Unclip the plastic tray and remove the bumper securing 
nut (arrow) 

6.19 Remove the four upper bumper cover screws (arrows) 6.20 Remove the fenderwell lining-to-bumper retaining screw 
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7 Radiator grille - removal and installation 

REMOVAL Undo the four securing screws from the radiator air deflector and 
remove it (see illustration). 

» Refer to illustrations 7.2 and 7.3 4 Lift out the grille from the front panel to remove. 

1 Support the hood in the open position. 
2 Undo the four securing screws from the radiator air deflector and INSTALLATION 

remove (see illustration). ate 
3 Disconnect the electrical connector at the turn signal lights. 5 Installation is a reversal of the removal procedure. 

7.2 Remove the air deflector 7.3 Remove the four securing bolts (two on each side, arrow 
indicates one top bolt) 

8 Hood - removal, installation and adjustment 

REMOVAL 3 Disconnect the windshield washer hoses from the bottom of the 
jets, and unclip from the hood (see illustrations). 

» Refer to illustrations 8.3, 8.3b, 8.4a, 8.4b and 8.5 4 Disconnect the windshield washer wiring connector from the 
s% i? ; bottom of the jets, and unclip from the hood (see illustrations). 

1 Open the hood, and support it in the open position using the 5 To assist in correctly realigning the hood when installing it, mark 
Slay. the outline of the hinges with a soft pencil. Loosen the two hinge 

2 Disconnect the negative battery cable (see Chapter 1). retaining bolts on each side (see illustration). 

8.3a Pull the hose from the washer jet. . . 8.3b ... and unclip it from the hinge 
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8.4a Unplug the wiring connectors... . 8.4b ... and unclip from the heed 

6 With the help of an assistant, unscrew the four bolts, release the 
stay, and lift the hood from the vehicle. 

INSTALLATION AND ADJUSTMENT 

7 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Position the hood hinges within the outline marks made dur- 
ing removal, but if necessary alter its position to provide a 
uniform gap all around. 

b) Adjust the front height by repositioning the lock (see Section 
9) and turning the rubber bumpers on the engine compart- 
ment front cross panel up or down to support the hood. 

8.5 Remove the hinge bolts 

9 Hood lock - removal, installation and adjustment 

REMOVAL 

» Refer to illustration 9.3 

1 Open the hood and remove the air deflector panel in front of the 
radiator, then remove the radiator grille as described in Section 7. 

2 Mark the position of the latch on the crossmember. Unscrew the 
two mounting bolts and remove the latch, unclipping it from the lock 
cylinder. 

3 Disconnect the wiring connector from the lock assembly, as it is 
being removed (see illustration). 

4 Disconnect the cable from the back of the latch. 

REPLACEMENT AND ADJUSTMENT 

5 Installation is a reversal of the removal procedure, starting by 
positioning the lock as noted before removal. 

6 If the front of the hood is not level with the front fenders, the lock 

may be moved up or down within the mounting holes. After making an 

Sal raise or lower the rubber bumpers to support the hood cor- 9.3 Disconnect the wiring connector 
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10 Door inner trim panel - removal and installation 

10.2a Unclip the grab 10.2b ... and remove 10.34 Remove the 
handle trim... the two screws retaining screw... 

10.3b .. . and withdraw the bezel 10.4 Disconnect the 10.5 Remove all the retaining 
from the trim panel wiring connector screws around the trim 

REMOVAL 

» Refer to illustrations 10.2a, 10.2b, 10.3a, 10.3b, 10.4, 10.5 
and 10.6 

Front 

1 Disconnect the battery negative (ground) lead (Chapter 5A, Sec- 
tion 1). 

2 Insert a screwdriver into a hole under the door grab handle, then 
twist it to unclip the cover trim. Undo the two screws from behind the 
cover inside the door pull handle (see illustrations). 

3 Carefully pry out the plastic screw cover from the inner door han- 
dle cavity, using a small screwdriver. Remove the screw, and ease the 
bezel from around the door handle (see illustrations). 

4 Disconnect the wiring connector from the window operating 
switch (see illustration). 

5 Working around the outer edge of the door inner trim panel, undo 
all the securing screws (see illustration). There are two at the front, two 
on the bottom, and two at the rear of the door. 

6 Pull the trim panel away from the door, then rotate upwards at the 10.6 Lift the trim panel from the door 
rear to remove from the vehicle (see illustration). 
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10.7 Use a cloth to disengage the spring clip 
from the handle 

Rear 

> Refer to illustration 10.7 

7 Carry out the procedures as described for the front doors, except 
on models equipped with manual (i.¢., non-electric) rear windows, fully 
shut the window, and note the position of the regulator handle. Release 
the spring clip by inserting a clean cloth between the handle and the 
door trim. Using a ‘sawing’ action, pull the cloth against the open ends 
of the clip to release it, at the same time pulling the handle from the 

10.8 Position of the clip, before installing the handle 

regulator shaft splines. Withdraw the handle (and, if installed, the 
spacer) and recover the clip (see illustration). 

INSTALLATION 

> Refer to illustration 10.8 

8 Installation is a reversal of the removal procedure. On the rear 
manual windows, install the retaining clip to the winder handle before 
installing the winder handle to the regulator shaft (see illustration). 

11 Door window glass - removal and installation 

REMOVAL 

Front 

» Refer to illustrations 11.2a, 11.2b, 11.3a, 11.3b, 11.4, 11.5, 
11.6, 11.8 and 11.9 

1 Remove the door inner trim panel as described in Section 10. 
2 Rotate the side impact bolster counterclockwise to remove it 

~ 11.2a Unclip the impact bolster. . . 11.2b ... and pull out the 
retaining clips 

from its retaining clips, then pull out the retaining clips from the door 
panel (see illustrations). 

3 Remove the four screws from the speaker and remove from the 
door, disconnect the wiring as it becomes accessible (see illustrations). 

4 Detach the door release handle from the door by unclipping it 
from the front end, then slide the handle out in a forwards direction 
(see illustration). (The door handle at this point can be left attached to 
the cable.) 

11.3a Remove the four screws... 
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11.3b ... and disconnect the 11.4 Disengage the door 11.5 Carefully cut the sealer from 
wiring connector release handle around the weathershield 

11.6 Remove the two 11.8 Loosen the two bolts (arrows) 11.9 Lift the glass out from 
screws (arrows) the door frame 

5 Using a knife or scraper, cut through the butyl strip to enable the 7 Temporarily install the window operating switch to its electrical 
weather shield to be peeled back from the door panel. Take care not to connector. 
damage the weathershield or door panel (see illustration). (Do not 8 Lower the window until the glass support bracket bolts align with 
touch the adhesive as re-bonding will be impaired.) the holes in the door panel, then loosen the bolts in the support bracket 

6 On the driver's door only, undo the two retaining screws to (see illustration). (Do not remove the bolts.) 
remove the ‘one-touch down’ relay (if equipped) (see illustration). 9 Lift the window glass from the door while tilting it up at the rear, 

and withdraw it from the outside of the door frame (see illustration). 

11.11 Unclip the trim from the 11.124 Loosen the two 11.12b ... and lift the window glass 
window frame screws (arrows)... runner out 



11.14 Align the sleeve/pin 
for removal door frame 

Rear 

> Refer to illustrations 11.11, 11.12a, 11.12b, 11.14 and 11.17 

10 Carry out the procedures as described in Steps 1 to 5 for the 
front door. 

11 Unclip the triangular inner trim panel from the window frame (see 
illustration). 

12 Loosen the two retaining screws for the window runner guide, 
and lift up from inside the rear door opening to remove from door panel 
(see illustrations). 

13 Temporarily install the regulator handle on its splines, or the win- 
dow operating switch to its electrical connector. 

14 Lower the window until the glass support bracket securing 
sleeve/pin aligns with the hole in the door panel (see illustration). 

15 Using a punch, push out the pin in the securing sleeve, then 
push out the sleeve to release the window glass from the support 
bracket. Retrieve the pin and sleeve from inside the door for replace- 
ment. 

12 Door window regulator - removal and installation 

REMOVAL 

Front 

» Refer to illustrations 12.2, 12.3 and 12.4 

1 Carry out the procedures to remove the window glass as 
described in Section 11, Steps 1 to 9. 
2  Loosen-and remove the regulator/electric motor mounting bolts 

(see illustration). 
3 Disconnect the wiring multi-plug from the window regulator 

motor (see illustration). 
4 Unclip the regulator cables from inside the door panel, then 

withdraw the window regulator mechanism downwards and out through 
the hole in the inner door panel (see illustration). 

11.17 Lifting the glass out from the 
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11.18 Press the sleeve/pin into the 
glass before installation 

16 Temporarily install the regulator handle on its splines, or the win- 
dow operating switch to its electrical connector to. lower the window 
support bracket. 

17 Lift the glass from the door while tilting it inwards, and withdraw 
it from the inside of the door (see illustration). 

INSTALLATION 

» Refer to illustration 11.18 

18 Installation is a reversal of the removal procedure, making sure 
that the glass is correctly located in the support brackets. 

e»Note: On the rear window, relocate the securing sleeve/pin in 
the window glass before installation (see illustration), ensuring 
they project equally either side of the glass. Guide the window 
into the door so that the securing sleeve/pin locates into the 
window lifting support bracket. Lightly tap the top of the window 
to locate the sleeve/pin into the lifting support bracket. 

12.2 Remove the bolts (typical) 
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12.3 Unplug the wiring connector 12.4 Remove the front window 12.6 Remove the bolts (arrows) for 

regulator from the door manual windows (typical) 

Rear 

> Refer to iliustrations 12.6 and 12.8 

5 Carry out the procedures to remove the window glass as 
described in Section 11. 

6 Loosen and remove the regulator and manual winder/electric 
motor mounting bolts (see illustration). 

7 Onelectric windows, disconnect the wiring multi-plugs from the 
window regulator motor. 

8 Withdraw the window regulator mechanism from inside the door, 
through the hole in the inner door panel (see illustration). 

INSTALLATION 

9 Installation is a reversal of the removal procedure. 

12.8 Remove the rear window regulator from the door 

13 Door handle and lock components - removal and installation 

kk WARNING: 

Before working on any electrical components, disconnect the 
negative battery cable (see Chapter 1). 

REMOVAL 

Exterior handle - front 

» Refer to illustrations 13.6a, 13.6b, 13.7a, 13.7b and 13.7¢ 

1 Remove the door inner trim panel as described in Section 10. 
2 Rotate the side impact bolster counterclockwise to remove it 

from its retaining clips, then pull out the retaining clips from the door 
panel. 

3 Remove the four screws from the speaker and remove from the 
door, disconnect the wiring as it becomes accessible. 

4 Detach the inner door release handle from the door by unclip- 13.6a Loosen the retaining screw . . . 
ping it from the front end, then slide the handle out in a forwards direc- 
tion. (The door handle at this point can be left attached to the cable.) 
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13.6b .. . and remove the lock 13.7a Loosen the retaining screw 13.7b ... unclip the 
cylinder bezel door handle... 

13.7c ... and remove the door 13.10 Remove the grommet to 13.11a Loosen the retaining 
handle seals access the screw screw (arrow)... 

5 Using a knife or scraper, cut through the (It is not necessary to fully remove this screw.) Unclip and remove 
butyl strip to enable the weather shield to be peeled back from the door the bezel from the lock cylinder (see illustrations). 

panel. Take care not to damage the weather shield or door panel. (Do 7 Loosen but do not remove the screw from the inside of the door 
not touch the adhesive as re-bonding will be impaired.) for the exterior handle. Slide the handle back, and pull out from the 

6 To remove the outer lock cylinder bezel, undo the retaining screw door. Unclip the door handle seals from the door panel (see illustra- 
from the inside of the door handle assembly. tions). 

e>Note: You may have to remove a small plug to access this y 
screw. ui ee Exterior handle - rear 

> Refer to illustrations 13.10, 13.11a, 13.11b, 13.12a and 
13.12b 

8 Carry out the procedures as described for the front door exterior 
handle (Steps 1 to 5). 

9 Unscrew the window runner guide from inside the rear door 
opening and remove from door panel. 

10 Remove the grommet from the access hole on the inside of the 
door assembly (see illustration). 

11 Loosen the retaining screw through the access hole, to remove 
the outer door handle bezel (see illustrations). (It is not necessary to 
fully remove this screw.) 

12 Loosen but do not remove the screw from the inside of the door, 
for the exterior handle. Slide the handle back, and pull out from the 
door (see illustrations). Unclip the door handle seals from the door 
panel. 

13.11b ... and unclip the outer bezel 
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13.12a Loosen the 

retaining screw... door handle 
13.12b ... and unclip the 13.14 Unclip the handle 

from the door 

13.16 Unclip the outer cable, then 
release the inner cable mounting bolts 

Interior handle 

» Refer to illustrations 13.14 and 13.16 

13 Remove the door inner trim panel Section 10. 
14 Detach the door release handle from the door by unclipping it 

from the front end, then slide the handle out in a forward direction (see 
illustration). 

15 Before you can remove the cable from the handle, set the lever 
switch in the locked position. 

16 Using a thin-bladed screwdriver unclip the outer cable locating 

13.19 Remove the lock 13.20 Withdraw the lock mechanism 
from the door 

Clip, then release the inner operating cable from the handle assembly 
(see illustration). 

Lock motor/module - front 

» Refer to illustrations 13.19, 13.20, 13.21a, 13.21b, 13.22 and 
13.24 

17 Remove the exterior handle as described earlier in this Section. 
18 Disconnect the electrical connector from the door lock motor, 

using a small screwdriver to release the retaining clip. 
19 Loosen and remove the three Torx bolts from the lock assembly 

13.21a Unclip the cover... 13.21b ... and remove the two 
screws (arrows) 

13.22 Pry out the locking clip (a new 
one may be needed) 



13.24 Unclip the outer cable, then 
release the inner cable 

13.29 Unscrew the lock 

mounting bolts from the door 

at the rear edge of the door (see illustration). 
20 Unclip the door lock/handle reinforcement bracket from the door 

panel. Maneuver the assembly out through the door inner frame, com- 
plete with the door lock mechanism (see illustration). 

21 With the door lock assembly on a work top, unclip the trim from 
the back of the security shield then undo the two securing screws to 
remove from the door lock assembly (see illustrations). 

22 Release the adjustment locking clip from the remote control rod 
(see illustration). Measure the amount of thread at the top of the rod 
before removing the clip as this will adjust the linkage on installation. 
(The clip may break on removal so a new one will be required.) 

13.32 Unclip the bracket from the lock 

13.30 Remove the lock assembly 
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13.31 Unclip the wiring connector 

23 Unhook the connecting rod from the door lock cylinder lever, by 
turning it a quarter-turn. 

24 Unclip the outer cable from the lock housing (note position of the 
outer cable in the lock housing), then turn the inner cable a quarter-turn 
to remove it from the door lock linkage (see illustration). 

Lock cylinder 

> Refer to illustrations 13.26 and 13.27 

25 Remove the lock/module as described earlier in this Section. 
26 Pry out the cylinder retaining tab from the handle reinforcement 

bracket, using a small screwdriver (see illustration). 
27 Insert the key, and turn it so that it engages the cylinder, then pull 

out the lock cylinder (see illustration). 

Lock motor/module - rear 

> Refer to illustrations 13.29, 13.30, 13.31, 13.32, 13.33 and 
13.34 

28 Remove the exterior handle as desciibed earlier in this Section. 
29 Loosen and remove the three Torx bolts, from the lock assembly 

at the rear edge of the door (see illustration). 
30 Unclip the door lock/handle reinforcement bracket from the door 

panel. Maneuver the assembly out through the door inner frame, com- 
plete with the door lock mechanism (see illustration). 

31 Disconnect the wiring connector from the door lock motor, using 
a small screwdriver to release the retaining clip (see illustration). 

32 With the door lock assembly on a work top, unclip the handle 
reinforcement bracket from the lock motor (see illustration). 
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13.33 Disengage the clip from the 
lock lever 

33 Remove the connecting rod/adjusting clip from the door lock 
assembly. Measure the amount of thread at the top of the rod before 
removing the clip as this will adjust the linkage on installation. Turn the 
rod/adjusting clip a quarter-turn to remove (see illustration). 

34 Unclip the outer cable from the lock housing (note the position of 
the outer cable in the lock housing), then turn the inner cable a quarter- 
turn to remove it from the door lock linkage (see illustration). 

13.36b ... and disconnect the wiring connector 

13.37 Unscrew the mounting bolt 

13.34 Unclip the outer cable, then 
release the inner cable 

13.38a Remove the rubber cover.. . 

13.36a Remove the 
securing bolts... 

Striker/contact switch 

> Refer to illustrations 13.36a and 13.36b 

35 Using a pencil, mark the position of the striker/contact switch on 
the pillar. 

36 Undo the mounting screws using a Torx key, and remove the 
striker/contact switch. Disconnect the wiring connector (see illustra- 
tions). 

Check strap 

> Refer to illustrations 13.37, 13.38a and 13.38b 

37 Using a Torx key, unscrew and remove the check strap mounting 
bolt from the door pillar (see illustration). 

38 Pry the rubber grommet from the door opening, then unscrew the 
mounting nuts and withdraw the check strap from the door (see illustra- 
tions). 

INSTALLATION 
-_—-ereee—————————— eee 

Handles (exterior and interior) 
39 Installation is a reversal of the removal procedure. (When 

installing operating cable, make sure the outer cable is located into the 
correct recess.) 

13.38b ... and remove the check 
strap mounting nuts 
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Lock cylinder 

40 Check that the retaining clip is installed correctly, 
41 Align the grooves on the cylinder with the grooves on the rein- 

forcement plate, then carefully push the cylinder into the handle until it 
engages the clip. 

42 The remaining installation procedure is a reversal of removal. 

Lock motor 

43 Installation is a reversal of the removal procedure. (A new 

adjusting clip may need to be installed; do not fully clip together until 
the final adjustment is made.) 

Striker 

44 Installation is a reversal of the removal procedure, but check that 
the door lock passes over the striker centrally. If necessary, reposition 
the striker before fully tightening the mounting screws. 

Check strap 

45 Installation is a reversal of the removal procedure. 

14 Door - removal and installation © 

REMOVAL 

> Refer to illustrations 14.2, 14.3, 14.4a, 14.4b and 14.5 

1 Disconnect the negative battery cable (see Chapter 1). 
2 Using a Torx driver, unscrew and remove the check strap mount- 

ing bolt from the door pillar (see illustration). 
3 On the front doors, disconnect the wiring connector by twisting it 

counterclockwise (see illustration). 
4 On the rear doors, unclip the rubber grommet and disconnect the 

wiring block connector (see illustrations). 

5 Using a Torx driver, loosen the retaining screws in the top and 
bottom hinges (see illustration). 

6 Carefully lift the door from the hinges. 

INSTALLATION 

7 Installation is a reversal of the removal procedure, but check that 
the door lock passes over the striker centrally. If necessary, reposition 
the striker. When installing the wiring connector to the front doors, the 
line and the white dot on the connector should be in line. 

14.2 Remove the mounting bolt 

14.4b .. . and disconnect the wiring connector 

14.3 Disconnect the wiring plug 14.4a Unclip the rubber grommet... 

14.5 Loosen the hinge setscrews 
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15 Exterior mirror and glass - removal and installation 

AU Sp SU Ec a ASCARI Se SA AS ASP SIE PSE SOE I STN EPS SEL EIT ELS ELT LT LEE ELE EE ELE DTT 

REMOVAL 

> Refer to illustrations 15.2, 15.3 and 15.4 

Mirror 

1 Where electric mirrors are installed, disconnect the negative bat- 

tery cable (see Chapter 1). 
2 Unclip the quarter bezel from the front of the window opening 

and remove it (see illustration). 
3 On manual mirrors, detach the adjustment lever by turning the 

rubber boot to disengage from the bezel (see illustration). 
4 Onelectric mirrors, disconnect the wiring multi-plug from the 

mirror control switch. Release the clip and detach the electrical connec- 
tor to gain access to the retaining bolt (see illustration). 

5 Unscrew the mirror mounting bolt, then withdraw the mirror 

from the outside of the door. Recover the mirror seal as the wiring/cable 

is being drawn through the rubber grommet. 

Mirror glass 

» Refer to illustrations 15.6 and 15.7 

6 Press the mirror glass from the inner side outwards and unclip 

from the retaining bracket (see illustration). 
7 Withdraw the mirror glass and disconnect the wiring connectors 

for the heated mirrors (see illustration). 

INSTALLATION 

8 Installation is a reversal of the removal procedure. Take care not 
to drop the rubber grommet inside the door panel when removing the 
mirror, as the interior door trim will have to be removed to retrieve it. 

15.2 Unclip the mirror bezel 

15.6 Press the mirror glass in the direction of 
the arrow to remove 

15.3 Turn the switch to disengage 15.4 Unclip the wiring connector 
to access the mirror securing 
bolt (arrow) 

15.7 Disconnect the wiring connectors 
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16 Interior mirror - removal and installation a 

> Refer to illustrations 16.1a and 16.1b 

1 Lift up the retaining clip at the base of the mirror bracket, and 

slide the mirror assembly upward off the mounting attached to the 

16.1a Lift up the retaining clip (arrow)... . 

windshield (see illustrations), 
2 Installation is the reversal of the removal procedure. 

16.1b ... and slide mirror upwards off the 
windshield mounting 

17 Trunk lid - removal and installation 

REMOVAL 

> Refer to illustrations 17.2, 17.3 and 17.7 

1 Disconnect the negative battery cable (see Chapter 1), and open 
the trunk lid. 

2 On the left-hand hinge, pull off the trim covering, and release the 
wiring on the hinge arm. Pry out the grommet to free the wiring (see 
illustration). 
3 Remove the trim from inside the trunk lid (see illustration). 
4 Disconnect the wiring at the connectors visible through the trunk 

lid inner skin opening. 
5 Attach a length of strong cord to the end of the wires in the 

opening, to act as an aid to guiding the wiring through the lid when it 

is installed. 
6 Pull the wiring harness through the trunk lid openings. Untie the 

cord, and leave it in place in the trunk lid for installing the wiring loom. 
7 Using a small screwdriver, pry off the clips securing the struts to 

the trunk lid. Pull the sockets from the ball-studs, and move the struts 
downwards (see illustration). 

8 Mark the position of the hinge arms with a pencil. Place rags 

beneath each corner of the trunk lid, to prevent damage to the paint- 
work. 

9 With the help of an assistant, unscrew the mounting bolts and lift 
the trunk lid from the car. 

INSTALLATION 

10 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Check that the trunk lid is correctly aligned with the sur- 
rounding bodywork, with an equal clearance around its edge. 

b) Adjustment can be made by loosening the hinge bolts, and 
moving the trunk lid within the elongated mounting holes. 

c) Check that the lock enters the striker centrally when the trunk 
lid is closed. 

~ 17.2 Pull the grommet out to remove 
the wiring and clips 

17.3 Remove the plastic screws 17.7 Pry off clip to release the strut 
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REMOVAL 

> Refer to illustrations 18.3, 18.4a, 18.4b, 18.5, 18.6a, 18.6b 
and 18.7 

1 Disconnect the negative battery cable (see Chapter 1). 
2 With the trunk lid open, undo the plastic screws from the trunk 

liner trim and remove. 

18.4a Unclip the lock cylinder 
surround (arrows from inside) the trunk lid 

18 Trunk lid lock components - removal and installation 

18.4b ... and remove from 

3 Disconnect the wiring plug from the latch assembly (see illustra- 

tion). 
4 Unclip the rubber grommet from around the lock cylinder on the 

inside of the trunk lid (see illustrations). 
5 Using a Torx wrench, unscrew the latch mounting screws, and 

withdraw the latch and lock cylinder (see illustration). Disengage the 

latch cable end. 
6 With the lock assembly on a suitable work bench; file down the 

lock cylinder housing to expose the spring and plunger (see illustrations). 
7 Remove the spring and plunger, then turn the lock cylinder and 

pull it out of the lock housing (see illustration). (The spring is NOT 

used on installation.) 

INSTALLATION 

> Refer to illustrations 18.8a, 18.8b and 18.8¢ 

8 Installation is a reversal of the removal procedure, noting when 

replacing the lock cylinder: 

a) Use an M6 tap to cut a thread in the lock cylinder housing, where 

the plunger had been removed (see illustration). 

b) Install the lock cylinder, then turn to locate into place. 
c) Push the plunger into the hole, then install the retaining screw 

(M6 x 6.5mm) to secure the plunger (see illustrations) (use Loc- 
tite sealer on the threads). 

18.5 Unscrew the latch 

mounting bolts 

18.6a File down the lock cylinder 
housing (arrow)... . and plunger 

18.6b ... and remove the spring 18.7 Turn lock cylinder to disengage 
it from the lock assembly 
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19 Liftgate - removal and installation . | 

REMOVAL 

> Refer to illustrations 19.3a, 19.3b, 19.4a, 19.4b, 19.6, 19.8, 
19.9, 19.10 and 19.11 

1 Disconnect the negative battery cable (see Chapter 1). 
2 The tailgate may be unbolted from the hinges and the hinges left 

in position. Disconnect the electrical connector from the rear window 
defogger. 

3 Remove the two screws from the high-level rear brake light cover, 
and disconnect the bulbholder wiring and washer pipe (see illustrations). 

4 Undo the retaining screws, then unclip the tailgate trim. Carefully 
unclip the upper tailgate trims from around the rear screen. On Coupe 
models unclip the rear shelf cord posts from the upper tailgate trims 
(see illustrations). 

5 Disconnect the wiring loom connectors through the tailgate inner 
skin opening including the ground wiring. Attach a strong, fine cord to 
the end of the wiring loom, to act as an aid to guiding the wiring 
through the tailgate when it is installed. 

6 Pry the rubber grommet from the left-hand side of the tailgate 

18.8a Use an M6 tap to cuta thread... 

18.8b .. . install the lock cylinder, 18.8c ... then install the retaining 19.3a Disconnect the 
and insert the plunger... screw, using Loctite sealer on wiring connector. . . 

the threads 

-19.3b ...and the rear washer pipe 19.4a On Hatchback models pull out the rear 

shelf cord posts . . 
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19.4b ... then unclip the upper tailgate trim 

19.8 Pry off the clip to 

release the strut bolts (arrows) 

opening (see illustration), and pull out the wiring loom. Untie the cord, 
leaving it in position in the tailgate for guiding the wire through on 
installation. 

19.17 Remove the nuts and bolt (arrows) to 
remove the hinge 

19.9 Remove the two securing 19.10 Remove the screw (arrow) 
and unclip the trim 

7 Have an assistant support the tailgate in its open position. 
8 Using a small screwdriver, pry off the clip securing the struts to 

the tailgate. Pull the sockets from the ball-studs, and move the struts 
downwards (see illustration). 

9 Unscrew and remove the hinge bolts (two per side) from the tail- 
gate (see illustration). Withdraw the tailgate from the body opening, tak- 
ing care not to damage the paintwork. 

10 If the hinges are to be removed from the roof panel, unscrew the 
retaining screws (one per side), from the bottom of the D-pillar trim 
panels (see illustration). Unclip the trims from both sides and remove 
them from the pillars. 

11 Carefully pull down the rear edge of the headliner for access to 
the nuts and bolts. Take care not to damage the headliner (see illustra- 
tion). 

12 Unscrew the hinge mounting bolts and nuts from the rear roof 
panel. 

INSTALLATION 
—_—_—————————— 

13 Installation is a reversal of the removal procedure, but check that 
the tailgate is located centrally in the body opening, and that the striker 
enters the lock centrally. If necessary, loosen the mounting nuts and 
reposition the tailgate as required. 
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20 Support struts - removal and installation 

REMOVAL 

» Refer to illustrations 20.2a and 20.2b 

1 Have an assistant support the tailgate, decklid or hood in its 
open position. 

2 Pry off the upper spring clip securing the strut to the liftgate, 
decklid or hood, then pull the socket from the ball-stud (see illustra- 
tions). 

3 Similarly pry off the bottom clip, and pull the socket from the 

ball-stud. Withdraw the strut. 

INSTALLATION 

4 Installation is a reversal of the removal procedure, making sure 

that the strut is installed the same way up as it was removed. 

20.2a Use a thin screwdriver to release the securing clip. . . 20.2b ... then pull the strut off the ball-stud 

21 Liftgate latch components - removal and installation 

REMOVAL 

Latch assembly - Wagon 

» Refer to illustrations 21.2, 21.3, 21.4 and 21.5 

1 Disconnect the negative battery (ground) cable (Chapter 5A, 
Section 1). 

2 With the tailgate open, remove the two plastic screws and unclip 

21.2 Unclip the tailgate trim 21.3 Disconnect the wiring 

connector from the lock 

the trim panel from the tailgate (see illustration). 
3 Disconnect the electrical connector from the tailgate lock assem- 

bly (see illustration). 
4 Disengage the operating cable from the rear of the lock cylinder. 

Unclip the outer cable, then rotate the cable to disengage the inner 
cable (see illustration). 

5 Remove the two lock securing bolts and remove the lock assem- 
bly, complete with the operating cable (see illustration). 

21.4 Unclip the outer cable, then 
release the inner cable 



21.5 Remove the two securing bolts 21.7 Remove the retaining screws 21.8 Disconnecting the wiring plug 
and remove the latch from the tailgate trim from the latch assembly 

21.9a The rubber grommet is clipped 21.9b ... it can be lifted off after 21.10 Remove the latch assembly 
onto the lock cylinder inside its tabs are unclipped from the from the tailgate 
the tailgate... opposite side 

Latch assembly - Coupe 7 With the tailgate open, undo the retaining screws and unclip the 

» Refer to illustrations 21.7, 21.8, 21.9a, 21.9b and 21.10 trim panel from the tailgate (see illustration). 
8 Disconnect the electrical connector from the tailgate latch assem- 

6 Disconnect the negative battery cable (see Chapter 1). bly (see illustration), 

21.13 Unclip the outer cable, then 21.14 Pry trim away from the 21.15 Undo the two securing nuts 
release the inner cable tailgate, after removing 

securing nuts 
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21.16 Pry the lock cylinder from 
the tailgate 

9 Unclip the rubber grommet from around the lock cylinder on the 
inside of the tailgate (see illustrations). 

10 Using a Torx driver, unscrew the latch mounting screws, and 
withdraw the latch assembly (see illustration). 

Lock cylinder - Wagon 

» Refer to illustrations 21.13, 21.14, 21.15 and 21.16 

11 Disconnect the negative battery cable (see Chapter 1). 
12 With the tailgate open, remove the two plastic screws and unclip 

the trim panel from the tailgate. 
13 Disengage the operating cable from the rear of the lock cylinder 

(see illustration). 
14 Undo the three securing nuts from the rear number plate light 

trim and remove from the tailgate (see illustration), disconnect the 
wiring connectors (if required) as they come into view. Double-sided 
sticking tape will be required on the ends of the trim for installation. 

15 Loosen and remove the two lock cylinder securing nuts (see 
illustration). 

16 Pry the lock cylinder from the sealing gasket on the tailgate to 
remove it (see illustration). Install a new sealing gasket when installing. 

21.17a File down the lock cylinder 
housing (arrow)... 

21.17b . . . then remove the spring 
and plunger 

Lock cylinder - Coupe 

» Refer to illustrations 21.17a, 21.17b and 21.18 

17 With the lock assembly removed (Steps 6 to 10), and on a suit- 
able work bench, file down the lock cylinder housing to expose the 
spring and plunger (see illustrations). 

18 Remove the spring and plunger, then turn the lock cylinder and 
pull out of the lock housing (see illustration). (The spring is NOT used 
on installation.) 

INSTALLATION 

> Refer to illustrations 21.19a and 21.19b 

19 Installation is a reversal of the removal procedure, noting when 
installing the lock cylinder: 

a) Use an M6 tap to cut a thread in the lock cylinder housing, where 
the plunger had been removed (see illustration). 

b) Install the lock cylinder, then turn to locate into place. 

c) Push the plunger into the hole (see illustration), then install the 
retaining screw (M6 x 6.5mm) to secure the plunger (use Loctite 
sealer on the threads). 

21.18 Turn the lock cylinder, to 
disengage it from the lock assembly 

21.19a Use an M6 tap to cut a thread 
in the lock cylinder body 

21.19b Put the plunger into the hole, 
then install the retaining screw 



11-30 BODY 
a
 

TESTING 

» Refer to illustration 22.1 

1 The power door lock/alarm system incorporates a self-test func- 
tion, which can be activated by operating one of the door interior light 
switches six times within 8 seconds (see illustration). During the check, 
the indicators will flash to acknowledge the input, then the indicators 
should flash every time a door, hood or liftgate is opened. If there is an 
alarm installed, then the horn will sound along with the indicators 
flashing. If the doors are double-locked, and the vehicle is equipped 

22.1 The interior light switch is built into the door latch 

22 Power door lock system components - testing, removal and installation 

with interior sensors, the signal will occur when something is moved 

within the passenger compartment. A more comprehensive test can be 

made using the Ford FDS 2000 diagnostic scan tool. 

REMOVAL 
i ne EEEEEEEEEEEEEEEEI EERE 

> Refer to illustrations 22.2 and 22.4 

Central locking/alarm module 

2 To remove the module, first remove the lower right A-pillar trim 

(see illustration). On 2003 and later models, remove the glove box 
instead of the kick panel (see Section 31). 

3 Disconnect the negative battery cable (see Chapter 1). 
4 Undo the securing screws, and remove the module from the 

bracket (see illustration). 
5 Disconnect the wiring multi-plugs, and withdraw the module 

from inside the vehicle. 

Door motors 

6 This procedure is covered in Section 13. 

Decklid/tailgate motor 

7 Remove the lock as described in Section 18 or 21, as applicable. 
8 Remove the two motor securing screws, then maneuver the motor 

assembly out from the body, disconnecting the wiring plug. 

INSTALLATION 

9 Inall cases, installation is a reversal of the removal procedure. 

22.2 Clips and screws secure the trim panel 

1 The windshield and rear window on all models are bonded in 
place with special mastic, as are the rear side windows. Special tools 
are required to cut free the old units and install replacements; special 

23 Windshield and fixed windows - removal and installation 

22.4 Remove the screws and remove the module 

cleaning solutions and primer are also required. It is therefore recom- 
mended that this work is entrusted to a windshield replacement spe- 
Cialist. 
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REMOVAL 

1 Body side trims and moldings are attached either by retaining 
clips or adhesive bonding. On bonded moldings, insert a length of 
strong cord (fishing line is ideal) behind the molding or emblem con- 
cerned. With a sawing action, break the adhesive bond between the 
molding or emblem and the panel. 

2 Thoroughly clean all traces of adhesive from the panel using 
methylated spirit, and allow the location to dry, 

3 On moldings with retaining clips, unclip the maldings from the 
panel, taking care not to damage the paintwork. 

e>Note: Sunroofs are not available on all models. 

REMOVAL 

> Refer to illustration 25.2 

Glass panel 

1 Slide back the sun blind, and set the glass panel in the tilt posi- 
tion. 

2 Remove the four securing screws (two per side) (see illustra- 
tion). 

3 Lift up or remove the antenna, then lift the sunroof glass panel 
out from the vehicle. 

Sun blind 

> Refer to illustration 25.6 

4 Remove the glass panel as described in paragraphs 1 to 3. 
5 Wind the roof opening mechanism to the rear, making sure the 

glass panel guides do not disengage from the guide rails. 

24 Body side-trim moldings and adhesive emblems - removal and installation 

25 Sunroof - removal, installation and adjustment 

INSTALLATION 

4 Peel back the protective paper from the rear face of the new 
molding or emblem. Carefully fit it into position on the panel con- 
cerned, but take care not to touch the adhesive. When in position, apply 

hand pressure to the molding/emblem for a short period, to ensure 
maximum adhesion to the panel. 

5 Replace any broken retaining clips before replacing trims or 
moldings. 

6 Undo and remove the 16 screws from around the sun blind panel 
(see illustration). 

7 Slide the sun blind out from the guide rails, taking care not to 
disturb the cable guides in their runners. Prevent any ingress of dirt 
into the cable mechanism. 

INSTALLATION 

8 Installation is a reversal of removal. Lubricate the cables and 

guides on assembly. 

ADJUSTMENT 

» Refer to illustration 25.11 

9 The sunroof should operate freely, without sticking or binding, 
as it is opened and closed. When in the closed position, check that the 
panel is flush with the surrounding roof panel. 

10 If adjustment is required, slide back the sun blind, but leave the 
glass panel in the closed position. 

11 Loosen the rear securing screws (one per side). Adjust the glass 

25.2 Remove the sunroof securing screws (arrows), two 

screws per side 

25.6 Remove the screws around the sunroof frame 
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panel up or down, so that it is flush at its back edge with the roof panel 

(see illustration). 
12 Loosen the front securing screws (one per side). Adjust the glass 

panel up or down, so that it is flush at its front edge with the roof panel. 
13 Retighten the four securing screws. 
14 Check the roof seal for wind noise and water leaks. 

CHECKING 

Drain tubes 

> Refer to illustrations 25.15, 25.16 and 25.17 

15 There are four drain tubes, one located in each corner of the sun- 
roof opening (see illustration). 

16 The front drain tubes go down the front A-pillars; remove the 
lower trim panel and electrical junction box or PCM to gain access to 

the drain tube (see illustration). 
17 The rear drain tubes go down the C-pillars; remove the rear side 

trims to gain access (see illustration). 

25.11 Loosen the screws to adjust the height 

of the glass panel 

25.15 One of the front drain 25.16 Remove the electrical unit to 25.17 Rear drain tube (arrow) 
tubes (arrow) check the drain tube 

26 Seats - removal and installation ? : 

REMOVAL 

Front seat 

> Refer to illustrations 26.3, 26.4 and 26.6 

1 On models with electrically-operated or heated seats, or with 
side airbags, disconnect the negative battery cable, and position the 
cable away from the battery (see Chapter 5A, Section 1). 

Where side airbags are installed, wait a minimum of 5 minutes 
before proceeding as a precaution against accidental firing of 
the airbag unit. This period ensures that any stored energy in 
the back-up capacitor is dissipated. 

2 Slide the seat fully backwards. 
3 Remove the trim cover from the outer seat runner (see illustra- 26.3 Unclip the runner trim 

tion). 
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26.4 Remove the seat 

mounting bolts 

4 Undo the two front seat runner bolts and remove (see illustration). 
5 Slide the seat fully forwards, then undo the two rear seat:runner 

bolts and remove. } 
6 On models with electrically-operated or heated seats, disconnect 

the various seat wiring multi-plugs from the seat base, noting their 
installed positions (see illustration). 

Rear seat cushion 

> Refer to illustration 26.8 

7 Onsome models, unclip the plastic trim from the hinges at the 
front of each seat cushion. 

8 Unscrew and remove the mounting bolts from the hinges (see 
illustration), then withdraw the seat cushion from inside the vehicle. 

Rear seat backrest 

> Refer to illustration 26.10 

9 Remove the headrests, if installed, and fold the rear seat cushion 

forward (if not already removed). Remove the headrests and fold the 
backrest forward. Unbolt the center seatbelt anchor. 

26.6 Disconnect any 
wiring connectors 

26.8 Unbolt the rear seat 
cushion hinge 

10 Undo and remove the four bolts from the rear of the backrest (see 
illustration). 

11 Release the rear backrest from the locating brackets, and with- 
draw the backrest from inside the vehicle. 

Rear seat backrest catch and release cable 

> Refer to illustrations 26.12 and 26.13 

12 Fold the seat backrest forward, unclip the cover from the backrest 
catch (see illustration). 

13 From inside the trunk, unclip the backrest release cable from 
under the rear shelf (see illustration). 

14 Undo the backrest catch securing screws and remove the catch 
complete with the release cable. 

Note: Most models have a catch rather than a cable. 

INSTALLATION 

15 Installation is a reversal of the removal procedure, tighten the 
mounting bolts to the specified torque. 

26.10 Remove the back seat 

_ retaining bolts 

26.12 Unclip the cover to access the 
securing screws 

26.13 Unclip the release cable from 
under the parcel shelf 
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27 Seat belts - removal and installation 

sot WARNING: 

Be careful when handling the seat belt tensioning device, it con- 
tains a small explosive charge (pyrotechnic device) similar to 
the one used to deploy the airbag(s). Clearly, injury could be 
caused if these are released in an uncontrolled fashion. Once 
fired, the tensioner cannot be reset, and must be replaced. Note 
also that seat belts and associated components that have been 
subject to impact loads must be replaced. 

REMOVAL - FRONT SEAT BELT 

1 Disconnect the negative battery cable, and position the cable 
away from the battery (see Chapter 1). 

kt WARNING: 

Before proceeding, wait a minimum of 5 minutes, as a precau- 
tion against accidental firing of the seat belt tensioner. This 
period ensures that any stored ei in the back-up capacitor 
is dissipated. 

4-door & 5-door models 

> Refer to illustrations 27.2, 27.3, 27.4, 27.5, 27.6 and 27.7 

2 Undo and remove the bolt for the lower seat belt anchor 

(see illustration). 
3  Unclip the upper trim panel from the B-pillar, and pass the seat 

belt lower anchor through the trim panel (see illustration). 
4 Unscrew the Torx bolt securing the seat belt guide to the B-pillar 

(see illustration). 
5 Remove the two securing screws, then unclip the lower trim 

panel from the B-pillar (see illustration). 
6 Slide the guide loop forwards, then down to detach it from the 

pillar (See illustration). 
7 Unscrew the mounting bolt, and lift the seat belt reel unit to 

remove it from the base of the pillar (see illustration). 

3-door models 

> Refer to illustrations 27.8, 27.9a, 27.9b and 27.11 

8 Undo the anchor rail bolt and slide the belt off (See illustration). 
9 Pry out the retaining clip, then unclip the upper trim panel from 

the B-pillar. Pass the seat belt lower anchor through the trim panel (see 
illustrations). 

10 Unscrew the Torx bolt securing the seat belt guide to the B-pillar. 
11 Remove the rear seat cushion and backrest as described in Sec- 

tion 26. Remove the two retaining clips and unclip the rear side trim 
panel, for access to the seat belt reel unit (see illustration). 

12 Unscrew the mounting bolt, and lift the seat belt reel unit to 
remove it from the base of the pillar. 

27.2 Remove the lower seat belt bolt 

27.5 Remove the screws from the 

lower trim panel 

27.3 Unclip the upper pillar trim 

27.6 Slide the seat belt guide loop 
from the door pillar 

27.7 Remove the mounting bolt and 
lift out the seat belt reel 



BODY 11-35 

27.8 Remove the anchor rail bolt 

There is a potential risk of the seat belt tensioning device firing 
during removal, so it should be handled carefully. Once 
removed, treat it with care - do not use chemicals on or near it, 
and do not expose it to high temperatures, or it may detonate. 

REMOVAL - REAR SIDE SEAT BELT 

Wagon 

> Refer to illustrations 27.14 and 27.15 

13 Fold the rear seat cushions forward, and unscrew the seat belt 
lower anchor bolt. 

14 Fold the rear seat backrest forward. Undo the four securing 
screws from the luggage side cover trim, and unclip the cover trim from 
the seat belt reel unit (see illustration). 

15 Unscrew the mounting bolt securing the seat belt reel unit, and 
withdraw it from the vehicle (see illustration). 

3-door & 5-door models 

> Refer to illustrations 27.17, 27.18 and 27.19 

16 Fold the rear seat cushions forward, and unscrew the seat belt 

lower anchor bolt. 

27.14 Unclip the side trim from the 
luggage compartment mounting bolt 

27.9a Pry out the retaining clip. . . 

27.15 Remove the seat belt reei 

27.9b ... and unclip the upper 
pillar trim 

27.11 Remove the retaining clips and lift out the 
side trim panel 

17 From inside the trunk, undo the retaining screw from the seat belt 
reel cover trim (see illustration). 

18 Unclip the cover trim from around the seat belt reel (see illustra- 
tion). 

19 Unscrew the mounting bolt securing the seat belt reel unit, and 
withdraw it from the vehicle (see illustration). 

27.17 Remove the screw to release 

the seat belt reel cover 
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27.18 Unclip the cover trim 27.19 Remove the seat belt reel 27.21 Unclip the seat belt trim cover 

mounting bolt (arrow) 

27.23 Unclip the upper trim panel 27.24 Remove the seat belt reel 27.25 The center seat belt is 

mounting bolt installed in the backrest 

of the rear seat 

Sedan 22 Undo the two securing screws from the C-pillar intermediate trim 
: ‘ panel and unclip from around the seat belt reel unit. 

peneeed a Mist alone F-21521 23-and 21,24 23 Unclip the C-pillar upper trim panel, detaching it from the rear 
20 Fold the rear seat cushions forward, and unscrew the seat belt parcel shelf (see illustration). 

lower anchor bolt. 24 Unscrew the mounting bolt securing the seat belt reel unit, and 
21 Fold the rear seat backrest forward, then unclip the small cover withdraw it from the vehicle (see illustration). 

trim from the seat belt (see illustration). 
REMOVAL - REAR CENTER SEAT BELT 

Wagon, 3-door & 5-door models 

> Refer to illustration 27.25 

25 The center rear seat belt reel is attached to the rear seat backrest 
(see illustration), but removal requires that the seat fabric be removed, so 
this operation should be referred to a Ford dealer or competent specialist. 

Sedan 

» Refer to illustrations 27.26 and 27.27 

26 Fold the rear seat backrests forward, then unclip the cover trims 
from the seat catches (see illustration). 

27 Unclip the cover trim from around the seat belt reel (see illustra- 
tion). | 

28 Slide the parcel shelf trim forwards to remove. 
29 Unscrew the mounting bolt securing the seat belt reel unit to the 

27.26 Unclip the seat latch cover trim parcel shelf, and withdraw it from the vehicle. 
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27.27 Unclip the trim from around 
the seat belt 

REMOVAL - SEAT BELT STALKS 

the seat frame 

» Refer to illustrations 27.30 and 27.31 

30 The front seat belt stalks are bolted to the seat frame (see illustra- 
tion) and can be removed after removing the front seat as described in 
Section 26. 

31 The rear seat belt stalks can be removed by folding the rear seat 
cushions forward, then unscrewing the seat belt stalk anchor bolts (see 
illustration). 

e>Note: This section covers the removal and installation of the 
interior trim panels. It may be necessary to remove an overlap- 
ping trim before you can remove the one required. For more 
information on trim removal, look at relevant Chapters and Sec- 
tions, where the trims may need to be removed to carry out any 
other procedures (e.g., to remove the steering column you will 
need to remove the shrouds). 

28.1 Remove the two retaining screws 

27.30 Remove the mounting bolt on 

28 Interior trim panels - removal and installation 

27.31 Unbolt the rear seat belt stalks 

REPLACEMENT 

32 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Tighten the mounting nuts and bolts to the specified torque. 
b) Make sure the seat belt reel locating dowel is correctly posi- 

tioned. 
Cc) Install spacers in their correct position. 
d) On 3-door models, make sure the anchor rail is located cor- 

rectly. 

REMOVAL 

Sun visor 

> Refer to illustrations 28.1 and 28.3 

1 Unscrew the mounting screws and remove the visor (see illustra- 
tion). 

2 Disconnect the wiring for the vanity mirror light, where installed. 
3 Pry up the cover, unscrew the inner bracket mounting screws, 

and remove the bracket (see illustration). 

28.3 Lift the plastic cover to remove the screw 
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28.4 Lift the plastic covers to remove the screws 

Passenger grab handle 

> Refer to illustration 28.4 

4 Pry up the covers, then unscrew the mounting screws and 
remove the grab handle (see illustration). 

A-pillar trim 

» Refer to illustration 28.5 

5 To remove the lower A-pillar trim, undo the two securing screws, 
and unclip from the vehicle complete with the instrument panel side 
trim (see illustration). 

6 Carefully press the A-pillar upper trim away from the retaining 
clips, and pull the trim upwards. 

7 Release the phone microphone electrical connector from the 
upper trim clips (where installed). 

B-pillar trim - Sedan and Wagon 

> Refer to illustrations 28.9 and 28.10 

8 Unscrew the seat belt mounting bolt from its lower anchor point. 
9 Carefully separate the upper trim from the lower trim, and unclip 

it from the B-pillar (see illustration). Pass the seat belt lower anchor 

28.9 Unclip the upper trim from 
the B-pillar 

28.10 Remove the two retaining 
screws from the lower trim 

28.5 Remove the retaining screws and remove the trim 

through the trim panel. On some models, you will have to remove a 
pushpin fastener at the bottom of the upper trim panel. 

10 Undo the two securing screws from the lower trim panel, then 
unclip it from the B-pillar (see illustration). 

C-pillar trim - Hatchback 

» Refer to illustration 28.14 

11 Remove the rear parcel shelf. 
12 Fold the rear seat backrest cushion forwards. 
13 Pry out the retaining clip, and remove the seat belt trim panel 

cover. 
14 Undo the retaining screws from the parcel shelf support, discon- 

nect the electrical connector from the interior light if installed (see illus- 
tration). 

15 Release the clips and locating tangs, and detach the upper trim. 

C-pillar trim - Wagon 

16 Remove the rear parcel shelf. 
17 Fold the rear seat backrest forwards. 
18 Unclip and remove the seat belt trim panel cover. 
19 Undo the retaining screws from the parcel shelf support. 
20 Unclip and remove the upper trim from the C-pillar. 

28.14 Remove the retaining screws 
from the rear side trim panels 
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28.23 Remove the retaining screws from the 
lower side trim panels 

C-pillar trim - Sedan 

> Refer to illustrations 28.23 and 28.24 

21 Open the hatchback and fold the rear seat backrest cushion for- 
ward. 

22 Unclip and remove the seat belt trim panel cover. 
23 Undo the two securing screws, and remove the lower trim from 

around the seat belt reel unit (see illustration). 
24 Unclip the C-pillar upper trim panel, detaching .it from the rear 

parcel shelf (see illustration). 

D-pillar trim - Wagon 

> Refer to illustration 28.25 

25 Loosen and remove the securing screws from the luggage com- 
partment side trim, then unclip the trim from the D-pillar (see illustration). 

Sill trim 

> Refer to illustration 28.26 

26 Unclip the sill trims at each end from the pillar trims, and from 
the inner sill (see illustration). 

28.24 Unclip the upper trim panel 

Steering column shrouds 

27 To release the upper shroud from the lower shroud, insert a thin 
screwdriver into a hole at each side of the column (refer to Chapter 10 
for illustrations). Lift the upper shroud from the column and unclip it 
from the bottom of the instrument panel. 

28 Using a thin screwdriver unclip the radio control switch from the 
lower shroud. 

29 Release the steering column height lever. Undo the three securing 
screws from the lower shroud, and remove it from the column. 

Lower dash panel 

30 Undo the four securing screws from the lower panel and one 
retaining clip, and withdraw from the dash. Press out the wiring multi- 
plug from the panel. 

INSTALLATION 

31 Installation is a reversal of the removal procedure. Where seat 
belt fastenings have been disturbed, make sure that they are tightened 
to the specified torque. Replace any broken clips as required. 

28.25 Remove the screw (arrow) and unclip the 
upper trim panel 

28.26 Unclip the sill trim from the inner sill 
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29 Center console - removal and installation | 

29.2 Lift out the cup holder and 
remove the screw 

29.4a Lift out the rear ashtray .... 29.4b ... and plastic screw cover, 
to remove the screw 

29.5a Unclip the shift lever trim 
panel from the console... 

REMOVAL 

Manual transaxle models 

bd Refer to illustrations 29.2, 29.4a, 29.4b, 29.5a, 29.5b, 29.7 
and 29.8 

1 Disconnect the negative battery cable (see Chapter 1). 
2 Lift out the cup holders out from the front of the console, and 

undo the two retaining screws (one per side) (see illustration). 
3 Onsome models pull the cup holder out from the rear of the con- 

sole, and undo the securing screws. 
4 Unclip the ashtray from the rear of the center console, then lift the 

cover to remove the securing screw from underneath (see illustrations). 
5 Unclip the shift lever trim panel from the center console, then 

unclip the boot from the trim panel leaving the boot on the shift lever 
(see illustrations). 

6 Remove the electrical connectors from any switches, 
7 Unclip the parking brake boot from the center console and 

remove it from the parking brake lever (see illustration), 
8 Fully apply the parking brake lever to withdraw the center console 

from the vehicle (see illustration). 

Automatic transaxle models 
9 This procedure is the same as given above for manual transmis- 

sion models, except for the following: 
10 Remove the screw on the side of the selector lever that secures 

the lever knob. 

the trim panel 
29.5b .. . then unclip the boot from 29.7 Unclip the parking brake boot 

from the console 

11 Using a screwdriver, carefully pry out the selector lever trim 
panel, and remove the selector lever knob and trim. 

12 Detach and disconnect the wiring plugs inside the center con- 
sole. Cut any cable-ties as necessary. 

e>Note: On models with an armrest at the rear of the console, 
snap out the trim panel at the rear of the armrest, then remove 
the screws and the armrest. 

INSTALLATION 

13 Installation is a reversal of the removal procedure. 

29.8 Withdraw the console over the shift lever and parking brake 
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REMOVAL 

» Refer to illustrations 30.3 and 30.4 

1 era the negative battery (ground) lead (Chapter 5A, Sec- 
tion 1). 

2 On models with an electrically-operated sunroof, remove the sun- 
roof switch (Chapter 12, Section 4), 

3 On models with a manual sunroof, remove the sunroof handle, 
after undoing the securing screw (see illustration). 

4 Unclip the interior light and disconnect the electrical connector 

(see illustration). 
5 Undo and remove the two retaining screws from the console and 

disengage from the roof panel. 

->Note: After the screws are removed, pull down on the console 
while pushing in on the sides to release the side clips, then 
move the console forward (toward the windshield) to release the 
rear clip. 

REPLACEMENT 

6 Installation is a reversal of the removal procedure. 

30.3 Remove the retaining screw and remove 
the sunroof handle 

30.4 Carefully unclip the interior light 

31 Glovebox - removal and installation 

REMOVAL 

> Refer to illustrations 31.1 and 31.2 

1 Pull back the carpet trim (where installed), and undo the three 
retaining screws from the glovebox hinge (see illustration). 

31.1 Remove the three screws (arrows) to remove the 
glovebox lid 

2 Withdraw the glovebox by pushing in at both sides (see illustra- 
tion). 

INSTALLATION 

3 Installation is a reversal of the removal procedure, making sure 
that the glovebox is located correctly before tightening the screws. 

31.2 Push the sides in to remove the glovebox 
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32 Instrument panel - removal and installation 

ct WARNING: 

Before disconnecting the battery, refer to Chapter 5A, Section 1. 
The covered vehicles are equipped with airbags. See Chapter 12 
for move information on the airbag system. 

e»Note: Removal of the instrument panel is a complex proce- 
dure, involving the disconnection of a number of electrical con- 
nectors and the removal of many (sometimes hidden) plastic 
fasteners, some of which may break during removal. This is not 
a recommended procedure for the average home mechanic. 

REMOVAL 

» Refer to illustrations 32.3, 32.4, 32.7, 32.10, 32.11, 32.12a, 
32.12b, 32.12¢, 32.13, 32.14 and 32.15 

1 Disconnect the negative battery cable (see Chapter 1). Wait five 
minutes for the airbag system to disable. 

32.3 Lift off the air ducting 

32.7 Unclip the wiring harness 32.10 Remove the lower A-pillar 
trim panels 

Failure to disable the airbag system could result in airbag 
deployment and personal injury (see Chapter 12). 

2 Remove the center console as described in Section 29. 
3 Release the two retaining clips from the rear of the air ducting 

under the center console and remove it from the heater housing (see 
illustration). 

4 Remove the four securing screws from the lower center dash trim 
and remove the trim from the dash panel (see illustration). 

5 Remove the steering column (Chapter 10). 
6 Remove the radio/cassette player and, where applicable, the pas- 

senger airbag, as described in Chapter 12. 
7 Remove the glovebox (Section 31). Unclip the wiring loom from 

the lower area of the glovebox opening (see illustration). 
8 Remove the heater contro! pane! (Chapter 3). 
9 Remove the main headlight control switch (Chapter 12, Section 4). 
10 Remove the securing screws/clips from the lower side trim pan- 

els, at the base of the A-pillars on each side of the vehicle. Unclip and 
remove the trim panels to gain access to the instrument panel side- 

32.11 Remove the two 
screws (arrows) 
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32.12a Use pliers to pull 32.12b ... withdraw the 32.12c ... then unscrew the 
out the bolt... retaining clip... retaining clip from the bolt for 

installation 

mounting screws (see illustration). 12 Screw a bolt into the retaining clip in the air vent, in the top of 
11 Unscrew the instrument panel side-mounting screws (two per the dash (there are three retaining clips, one in the center and one at 

side) (see illustration). each side). When the bolt is tight in the retaining clip, pull on the bolt 
to remove the clips (see illustrations). Carefully lever the upper part of 
the dash panel from its position. 

e>Note: Some models use a one piece trim strip across the air 
vent instead of the three clips. 

13 Unsvcrew the dash center-mounting screw from behind the 
heater contro! panel (see illustration). 

14 Unscrew the two screws from behind the instrument panel (see 
illustration). 

15 Unscrew the two screws from behind the passenger airbag (see 
illustration). 

16 Withdraw the instrument panel from the firewall, and out from the 
vehicle. 

INSTALLATION 

17 Installation is a reversal of the removal procedure. On comple- 
32.13 Remove the instrument panel center- tion, check the operation of all electrical components. 
mounting screw (arrow) 

32.14 Remove the instrument panel mounting 32.15 Remove the instrument panel mounting 

screws (arrows) screws (arrows) 
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33 Fenderwell liner - removal and installation 

REMOVAL 

Front 

> Refer to illustration 33.2 

1 Apply the parking brake. If the wheel is to be removed (to 
improve access), loosen the wheel nuts. Jack up the front of the vehicle 
and support it on axle stands. Remove the front wheel. 

2 Unscrew the four screws securing the liner to the inner fender- 

well panel (see illustration). 
3 Remove the two screws securing the liner to the outer edge of the 

fenderwell and bumper. Withdraw the liner from under the vehicle. 

Rear 

4 Chock the front wheels, and engage 1st gear (or P). If the wheel 
is to be removed (to improve access), loosen the wheel nuts. Jack up 
the rear of the vehicle and support it on axle stands. Remove the rear 
wheel. 

5 Remove the screws securing the liner to the outer edge of the 
fenderwell and bumper. 

6 Remove the clips securing the liner to the inner fenderwell, and 
withdraw the liner from under the vehicle. 

33.2 Remove the liner screws (arrows) 

INSTALLATION 

7 Installation is a reversal of the removal procedure. If the wheels 
were removed, tighten the wheel nuts to the specified torque. 

34 Fuel filler door and lock cylinder - removal and installation 

REMOVAL 

> Refer to illustrations 34.2 and 34.4 

1 Remove the fuel filler neck as described in the relevant part of 
Chapter 4. 

2 Remove the retaining screws in the plastic housing around the 
filler neck (see illustration). 

3 Carefully twist the filler door and plastic housing from the vehi 
cle and pull it from the opening in the rear fender. 

4 |f required, the filler door lock can be removed from the door - 
take care, as the door is made of plastic (see illustration). 

INSTALLATION 

1 

5 Installation is a reversal of removal. 

34.2 Remove the two retaining screws (arrows) 34.4 Use a screwdriver to release the locking tabs, then pull 
out the filler-door lock cylinder 
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Torque specifications . Ft-lbs (unless otherwise indicated) 

Hood hinge bolts to body 16 

Hood hinge bolts to hood 84 in-lbs 

Deck lid hinge bolts 16 

Bumper mounting nuts 84 in-lbs 

Door check strap-to-body bolts 16 

Door check strap-to-door bolts 48 in-|bs 

Door hinge-to-body bolts 26 

Door hinge-to-door bolts 35 

Door striker plate bolts 15 

Front seat mounting bolts 21 

Rear seat backrest catch retaining bolts 22 

Rear seat hinge pins 15 

Seat belt mounting nuts and bolts 28 

Tailgate hinge-to-body bolts 16 

Tailgate hinge-to-body nuts 72 in-lbs 

Tailgate hinge-to-tailgate bolts 84 in-lbs ‘ 

Wiper arm securing nuts 156 in-lbs 
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Notes 



Section 

General information 

Electrical troubleshooting - general information 
Fuses, relays and timer module - testing and replacement 
Switches - removal and installation 

Bulbs (exterior lights) - replacement 

Bulbs (interior lights) - replacement 

Exterior light units - removal and installation 

Headlight and front foglight beam alignment - checking and adjustment By 
Headlight leveling motor - removal and installation | 
Instrument cluster - removal and installation : 

Instrument cluster components - removal and installation 

Clock - removal and installation Gal SSS 

ELECTRICAL 
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Horn - removal and installation 

Wiper arms - removal and installation 

Windshield wiper motor and linkage - removal and installation . 

Liftgate wiper motor assembly - removal and installation SYSTEM 

Auxiliary warning system - general information and : 

component replacement 

Anti-theft alarm system - general information 

Cruise control system - general information and component replacement 

Windshield/liftgate washer system components - removal and installation 

Radio/cassette player (Audio Unit) - removal and installation 

Compact disc autochanger - removal and installation 

Speakers - removal and installation 

Radio antenna - removal and installation 

Airbag units - removal and installation 

Airbag control module - removal and installation 

Airbag sliding contact - removal and installation 

Electric seat components - removal and installation 

Cigarette lighter - removal and installation 

Wiring diagrams general information 
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Reference to other Chapters 

Battery - check, maintenance and charging - See Chapter 5A 

Battery - removal and installation - See Chapter 5A 

Brake-light switch - removal and installation - See Chapter 9 

Windshield/liftgate washer system and wiper blade check - See Chapter 1 
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40k WARNING: 

Before carrying out any work on the electrical system, read 
through the precautions given in ‘Safety first!’ at the beginning 
of this manual. 

The electrical system is of 12-volt negative ground type. Power for 
the lights and all electrical accessories is supplied by a lead-acid bat- 
tery that is charged by the alternator. 

This Chapter covers repair and service procedures for the various 
electrical components not associated with the engine. Information on 
the battery, alternator and starter motor can be found in Chapter 5A; the 
ignition system is covered in Chapter 5B. 

All models are equipped with a driver's airbag, which is designed to 
prevent serious chest and head injuries to the driver during an acci- 
dent. A similar bag for the front seat passenger is also available. The 
electronic control module for the airbag is located under the center 
console inside the vehicle. It contains two frontal impact sensors, a 
crash sensor, and a Safety sensor. The crash sensor and safety sensor 
are connected in series, and if they both sense a deceleration in excess 
of a predetermined limit, the electronic airbag contro! module will 
operate the airbag. The airbag is inflated by a gas generator, which 
forces the bag out of the module cover in the center of the steering 
wheel. A coiled spring, that is able to ‘wind-up’ and ‘unwind’ as the 

steering wheel is turned, maintains the electronic contact at all times. 

As an option, some models can be equipped with side airbags, 
which are built into the sides of the front seats. The intention of the 

side airbags is principally to offer greater passenger protection in a 

side impact. The side airbags are linked to the ‘front’ airbags, and are 
also controlled by the electronic control module under the center con- 
sole, but are triggered by side-impact sensors located under the carpet 
and sill trims inside the vehicle. 

All models are equipped with an ignition immobilizer, which is built 
into the key and ignition lock. An alarm system is an option. On vehi- 
cles with alarms, the horn is located on the left-hand side of the lug- 
gage compartment, or on Wagon models, it is on the right-hand side. 

Some models are equipped with a headlight leveling system, which 
is controlled by a knob on the dash. On position 0, the headlights are 
in their base position, and on position 5, the headlights are in their 
maximum inclined angle. 

It should be noted that, when portions of the electrical system are 
serviced, the negative battery cable should be disconnected, to prevent 

electrical shorts and fires. 

When disconnecting the battery for work described in the fol- 
lowing Sections, refer to Chapter 5A, Section 1. 

2 Electrical troubleshooting - general information 

->Note: Refer to the precautions given in ‘Safety first!’ before 
starting work. The following tests relate to testing of the main 
electrical circuits, and should not be used to test delicate elec- 
tronic circuits (such as engine management systems, anti-lock 
braking systems, etc), particularly where an electronic control 
module is used. Also refer to the precautions given in Chapter 
5A, Section 1. 

GENERAL 

1 A typical electrical circuit consists of an electrical component, 
any switches, relays, motors, fuses, fusible links or circuit breakers 
related to that component, and the wiring and connectors which link 
the component to both the battery and the chassis. To help to pinpoint 
a problem in an electrical circuit, wiring diagrams are included at the 
end of this Chapter. 

2 Before attempting to diagnose an electrical fault, first study the 
appropriate wiring diagram, to obtain a complete understanding of the 
components included in the particular circuit concerned. The possible 
sources of a fault can be narrowed down by noting if other components 
related to the circuit are operating properly. If several components or 
circuits fail at one time, the problem is likely to be related to a shared 
fuse or ground connection. 

3 Electrical problems usually stem from simple causes, such as 
loose or corroded connections, a faulty ground connection, a blown 
fuse, a melted fusible link, or a faulty relay (refer to Section 3 for 
details of testing relays). Visually inspect the condition of all fuses, 
wires and connections in a problem circuit before testing the compo- 
nents. Use the wiring diagrams to determine which terminal connec- 

tions will need to be checked in order to pinpoint the trouble spot. 

4 The basic tools required for electrical fault finding include a cir- 
cuit tester or voltmeter (a 12-volt bulb with a set of test leads can also 
be used for certain tests); an ohmmeter (to measure resistance and 
check for continuity); a battery and set of test leads; and a jumper wire, 
preferably with a circuit breaker or fuse incorporated, which can be 
used to bypass suspect wires or electrical components. Before attempt- 
ing to locate a problem with test instruments, use the wiring diagram to 
determine where to make the connections. 

5 To find the source of an intermittent wiring fault (usually due to a 
poor or dirty connection, or damaged wiring insulation), a ‘wiggle’ test 
can be performed on the wiring. This involves wiggling the wiring by 
hand to see if the fault occurs as the wiring is moved. It should be pos- 
sible to narrow down the source of the fault to a particular section of 
wiring. This method of testing can be used in conjunction with any of 
the tests described in the following sub-Sections. 

6 Apart from problems due to poor connections, two basic types of 
fault can occur in an electrical circuit - open-circuit, or short-circuit. 

7 Open-circuit faults are caused by a break somewhere in the cir- 
cuit, which prevents current from flowing. An open-circuit fault will 
prevent a component from working. 

8 Short-circuit faults are caused by a ‘short’ somewhere in the cir- 
Cuit, which allows the current flowing in the circuit to ‘escape’ along an 
alternative route, usually to ground. Short-circuit faults are normally 
caused by a breakdown in wiring insulation, which allows a feed wire 
to touch either another wire, or a grounded component such as the 
bodyshell. A short-circuit fault will normally cause the relevant circuit 
fuse to blow. 
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FINDING AN OPEN-CIRCUIT 

9 To check for an open-circuit, connect one lead of a circuit tester 
or the negative lead of a voltmeter either to the battery negative termi- 
nal or to a known good ground. 

10 Connect the other lead to a connector in the circuit being tested, 
preferably nearest to the battery or fuse. At this point, battery voltage 
should be present, unless the cable from the battery or the fuse itself is 
faulty (bearing in mind that some circuits are live only when the igni- 
tion switch is moved to a particular position). 

11 Switch on the circuit, then connect the tester lead to the connec- 
tor nearest the circuit switch on the component side. 

12 If voltage is present (indicated either by the tester bulb lighting or 
a voltmeter reading, as applicable), this means that the section of the cir- 
cuit between the relevant connector and the switch is problem-free. 

13 Continue to check the remainder of the circuit in the same fashion. 
14 When a point is reached at which no voltage is present, the 

problem must lie between that point and the previous test point with 
voltage. Most problems can be traced to a broken, corroded or loose 
connection. 

FINDING A SHORT-CIRCUIT 

15 To check for a short-circuit, first disconnect the load(s) from the 
circuit (loads are the components which draw current from a circuit, 
such as bulbs, motors, heating elements, etc). 

16 Remove the relevant fuse from the circuit, and connect a circuit 
tester or voltmeter to the fuse connections. 

17 Switch on the circuit, bearing in mind that some circuits are live 
only when the ignition switch is moved to a particular position. 

18 If voltage is present (indicated either by the tester bulb lighting 
or a voltmeter reading, as applicable), this means that there is a short- 
circuit. 

19 If no voltage is present during this test, but the fuse still blows 
with the load(s) reconnected, this indicates an internal fault in the 
load(s). 

FINDING A GROUND FAULT 

20 The battery negative terminal is connected to ‘ground’ - the metal 

of the engine/transmission unit and the vehicle body - and most sys- 
tems are wired so that they only receive a positive feed, the current 
returning via the metal of the car body. This means that the component 

mounting and the body form part of that circuit. 
21 Loose or corroded mountings can therefore cause a range of elec- 

trical faults, ranging from total failure of a circuit, to a puzzling partial 
failure. In particular, lights may shine dimly (especially when another cir- 
cuit sharing the same ground point is in operation), motors (¢.g., wiper 
motors or the radiator cooling fan motor) may run slowly, and the opera- 
tion of one circuit may have an apparently unrelated effect on another. 

22 Note that on many vehicles, ground straps are used between cer- 
tain components, such as the engine/transmission and the body, usu- 

ally where there is no metal-to-metal contact between components, due 
to flexible rubber mounts, etc. 

23 To check whether a component is properly grounded, disconnect 
the battery (refer to Chapter 5A, Section 1) and connect one lead of an 
ohmmeter to a known good ground point. Connect the other lead to the 
wire or ground connection being tested. The resistance reading should 
be zero; if not, check the connection as follows. 

24 |f an ground connection is thought to be faulty, disassemble the 
connection, and clean both the bodyshell and the wire terminal (or the 
component ground connection mating surface) back to bare metal. Be 
careful to remove all traces of dirt and corrosion, then use a knife to 
trim away any paint, so that a clean metal-to-metal joint is made. 

25 On reassembly, tighten the joint fasteners securely; if a wire ter- 
minal is being installed, use serrated washers between the terminal and 
the bodyshell, to ensure a clean and secure connection. 

26 When the connection is remade, prevent the onset of corrosion 
in the future by applying a coat of petroleum jelly or silicone-based 
grease, or by spraying on (at regular intervals) a proprietary water-dis- 
persing lubricant. 

3 Fuses, relays and timer module - testing and replacement 

> Refer to illustrations 3.1, 3.2, 3.3, 3.4 and 3.7 

->Note: It is important to note that the ignition switch and the 
appropriate electrical circuit must always be switched off 
before any of the fuses (or relays) are removed and replaced. If 
electrical components/units have to be removed, the battery 
ground lead must be disconnected. When reconnecting the bat- 
tery, reference should be made to Chapter 5A. 

1 Fuses are designed to break a circuit when a predetermined cur- 
rent is reached, in order to protect components and wiring which could 
be damaged by excessive current flow. Any excessive current flow will be 
due to a fault in the circuit, usually a short-circuit (see Section 2). The 
main central fusebox, which also carries some relays, is located inside 
the vehicle behind a small removable cover at the left end of the instru- 
ment panel, below and to the left of the steering column (see illustration). 

2 Acentral timer module (CTM) is located in the back of the main 
central fusebox (see illustration). This module contains the time control 
elements for the heated rear window, interior lights and intermittent 
Wiper operation (front and rear). The module also activates a warning 
buzzer/chime when the vehicle is left with the lights switched on, or if a 
vehicle equipped with automatic transmission is not parked with the 

selector in position P. 

3.1 Interior fuse/relay box (typical) 

3 The auxiliary fusebox is located in the engine compartment (see 
illustration), against the firewall next to the air cleaner, and is accessed 
by unclipping and removing the cover. The auxiliary fusebox also con- 
tains some relays. 
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3.2 Central timer module attached to 

the rear of the fusebox 

4 Each circuit is identified by numbers on the main fusebox and on 
the inside of the auxiliary fusebox cover. Reference to the wiring dia- 
grams at the end of this Chapter will indicate the circuits protected by 
each fuse. The best way to check the fuses is with a test light. Check 
for power at the exposed terminal tips of each fuse. If power is present 
at one side of the fuse but not the other, the fuse is blown. A blown 
fuse can also be identified by visually inspecting it (see illustration). 
Plastic tweezers are attached to the auxiliary fusebox to remove and 
install the fuses. To remove a fuse, use the tweezers provided to pull it 
out of the holder, then slide the fuse sideways from the tweezers. 

5 Always replace a fuse with one of an identical rating. Never sub- 
stitute a fuse of a higher rating, or make temporary repairs using wire 
or metal foil; more serious damage, or even fire, could result. The fuse 
rating is stamped on top of the fuse. Never replace a fuse more than 
once without tracing the source of the trouble. 

6 Note that if the vehicle is to be stored for a long period, there is 
a ‘battery saver’ relay installed in the central fusebox to prevent the 
electrical components from discharging the battery. 

7 Relays are electrically-operated switches, which are used in cer- 
tain circuits. The various relays can be removed from their respective 
locations by carefully pulling them from the sockets. Some of the 
relays in the fuse boxes have a plastic bar on its upper surface to 
enable the use of the tweezers. The locations and functions of the vari- 
ous relays are given in the specifications (see illustration). 

8 |Ifacomponent controlled by a relay becomes inoperative and 
the relay is suspect, listen to the relay as the circuit is operated. If the 

3.3 Auxiliary fusebox under the hood 

ae 
GOOD BLOWN 

3.4 When a fuse blows, the element 

between the terminals melts 

3.7 ‘One touch down’ window relay in the driver’s door 

relay is functioning, it should be possible to hear it click as it is ener- 
gized. If the relay proves satisfactory, the fault lies with the components 
or wiring of the system. If the relay is not being energized, then either 
the relay is not receiving a switching voltage, or the relay itself is faulty. 
(Do not overlook the relay socket terminals when tracing faults.) Test- 
ing is by the substitution of a known good unit, but be careful; while 
some relays are identical in appearance and in operation, others look 
similar, but perform different functions. 

4 Switches - removal and installation 

Always disable the airbag system before working in the vicinity 
of any airbag system components (see the Warning in Sec- 
tion 25, Step 1). 

REMOVAL 

Ignition switch and lock barrel 

» Refer to illustrations 4.2, 4.3a, 4.3b, 4.4a and 4.4b 

1 Remove the steering column shrouds and lower dash panel, as 

described in Chapter 11. 

2 Insert the ignition key, and turn it to the accessory position. 
Using a small screwdriver or twist drill through the hole in the side of 
the lock housing, depress the locking plunger and withdraw the lock 
barrel (see illustration), 

3 The switch which is on the opposite side of the steering column, 
may be removed by disconnecting the multi-plug, then use a screw- 
driver to release the switch retaining tabs at the top and bottom (see 
illustrations). 

4 On models with the PATS (‘Safeguard’) immobilizer, remove the 
immobilizer transceiver from around the lock barrel by disconnecting 
the wiring plug and removing the securing screw (see illustrations). 
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4.3b ... and unclip the switch 4.4a Disconnect the wiring 4.4b ... and unscrew this screw 
connector... (arrow) to remove 

Direction indicator and windshield wiper multi-function Lift the upper shroud from the column and unclip from the bottom of 
switches the instrument panel (see illustration). 

; ( 6 Depress the plastic tab at the top of the switch with a screwdriver. 
p Reter'to illustrations 4.5 and 4.6 Lift the switch assembly from the Steering column, disconnecting the 

5 Release the steering column upper shroud from the lower shroud switch multi-plug on removal (see illustration). 
by inserting a thin screwdriver into a hole at each side of the column. 

4.5 Unclipping the upper shroud 4.6 Unclip the switch, and slide it upward to remove 
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4.8 Remove the bezel 
retaining screw 

Main light, auxiliary foglight and rear foglight combi- 
nation switch 

> Refer to illustrations 4.8, 4.9 and 4.10 

7 Remove the four retaining screws and pry out the one securing 
Clip, to remove the driver's side lower dash panel. 

8 Remove the retaining screw from the bottom of the light switch 
bezel/air vent and unclip from the dash (see illustration). 

9 Unscrew the three mounting screws from the switch unit (see 
illustration). 

10 Withdraw the switch from the dash panel and disconnect the 
multi-plug (see illustration). 

Instrument light rheostat 

11 Carry out the procedures as described in Steps 7 to 10. 

Headlight aim adjustment control 

12 Carry out the procedures as described in Steps 7 to 10. 

Door mirror control switch 

» Refer to illustration 4.14 

13 Carefully pry the mirror bezel from the doorframe. 
14 Disconnect the multi-plug and withdraw the switch from the 

bezel (see illustration). 

4.9 Remove the three switch 
mounting screws 

4.10 Disconnect the multi-plug 
on removal 

Hazard warning switch 

> Refer to illustration 4.16 

15 Remove the radio/cassette player as described in Section 21. 
16 Remove the four securing screws from inside the radio/cassette 

player opening (see illustration), then carefully unclip the heater con- 
trol panel from its three retaining clips in the dash. 

17 Remove the retaining screws from the rear of the switch, with- 
draw the switch assembly from the panel, then disconnect the multi- 
plug. 

Horn switch 

» Refer to illustrations 4.20 and 4.21 

+¢ WARNING: 

Before carrying out any work on airbags, read through the pre- 
cautions given in Section 25. 

18 Remove the airbag unit from the steering wheel as described in 
Section 25. 

19 Disconnect the wiring connectors from the contact plate, releas- 
ing the locking tangs to remove. 

4.14 Unclip the switch and disconnect the wiring plug 4.16 Remove the four retaining screws 
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4.20 Lift out the wedges (1) and remove the contact plate (2) 

20 Carefully lift out the four wedges, located in the pegs for the con- 
tact plate under the airbag (see illustration). 

21 Lift the contact plate off the locating pegs and remove from the 
airbag unit. 

->Note: There are four springs under the contact plate (one on 
each of the locating pegs). Note the position of the four springs 
before installing the contact plate (see illustration). 

Radio remote control switch 

> Refer to illustration 4.23 

22 Some models have optional radio contro! switches on the steer- 
ing column. Release the upper shroud from the lower shroud, by insert- 
ing a thin screwdriver into a hole at each side of the column. Lift the 
upper shroud from the column and unclip from the bottom of the 
instrument panel. 

23 Depress the retaining lug at the rear of the radio switch and with- 
draw it from the lower shroud (see illustration), then disconnect the 
wiring connector. 

Cruise control switches 

24 Refer to Section 19. 

Electrically-operated window switches 

> Refer to illustrations 4.25 and 4.26 

25 Carefully pry out the plastic screw cover from the inner door han- 
dle cavity, using a smal! screwdriver. Remove the screw, and ease the 

4.23 Use a thin screwdriver to unclip 

the radio switch 

4.25 Unscrew the screw and remove 

the bezel 

4.21 Locate the springs on the pegs for installation 

bezel from around the door handle (see illustration). 
26 Depress the retaining lug and unclip the window operating 

switches from the bezel (see illustration), disconnect the wiring connector. 

Electrically-operated sunroof switch 

27 Pry out the switch with a screwdriver, using a cloth pad to pre- 

vent damage to the trim. 
28 Disconnect the multi-plug and remove the switch. 

Parking brake-On warning switch 

> Refer to illustration 4.30 

29 Remove the center console as described in Chapter 11. 
30 Disconnect the wiring connector and remove the securing screw 

to remove the switch from the parking brake lever mounting bracket 
(see illustration). 

Overdrive mode switch (automatic transmission models) 

31 The overdrive switch is located on the gear selector lever, for fur- 
ther information (refer to Chapter 7B). 

Heated windshield and rear window switch 

» Refer to illustration 4.35 

32 Remove the radio/cassette player as described in Section 21. 
33 Remove the four securing screws from inside the radio/cassette 

player opening, then carefully unclip the heater contro! panel from its 
three retaining clips in the dash. 

4.26 Unclip the switch from 
the bezel 
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4.30 Disconnect the wiring terminal 
and remove the screw (arrow) 

34 Disconnect the wiring connectors from the switches as the con- 
trol panel is being removed. 

35 Remove the securing screws from the rear of the panel, and with- 
draw the switch assembly (see illustration). 

Seat height adjustment switch 

> Refer to illustration 4.37 

36 Push the switch out from the trim, at the bottom of the seat 
cushion on the front seats. 

37 Disconnect the multi-plug to disengage the switch (see illustra- 
tion). 

Heated front seat switch 

38 Remove the center console as described in Chapter 11. 
39 Disconnect the electrical connector from the switch, then press 

the switch out from the console. 

Traction control system (TCS) switch 

40 Remove the center console as described in Chapter 11. 
41 Disconnect the electrical connector from the switch, then press 

the switch out from the console. 

Courtesy light door switch 

» Refer to illustration 4.43 

42 Open the door, then using a pencil, mark the position of the door 
striker/contact switch on the pillar. 

4.43 The switch is part of the 
Striker plate 

4.35 Switches come off as a 
complete assembly 

4.47 Press out the trunk switch 

4.37 Release the tang to disengage 
the multi-plug 

43 Unscrew the two securing screws to remove the striker/contact 
switch, then disconnect the electrical connector (see illustration). 

Trunk/liftgate opening switch 

> Refer to illustration 4.47 

44 Lower the steering column locking lever and release the retain- 
ing clips with a thin-bladed screwdriver to remove the steering column 
upper shroud (Chapter 10). 

45 Remove the upper retaining screws from the instrument panel 
surround, then unclip it from the dash. 

46 As the surround is withdrawn, remove the electrical connector 
from the luggage compartment release switch and trip computer (if 
equipped). 

47 Press the switch out from the surround (see illustration). 

Trunk light switch 

48 Removing the switch will entail removing the lock components 
to gain access to the switch and its wiring plug - refer to the relevant 
Sections of Chapter 11 for lock removal details. 

49 The switch is part of the lock assembly, and at the time of writing 
could not be purchased separately. 

Fuel cut-off switch 

> Refer to illustration 4.50 

50 The switch is located behind the driver's side kick panel/lower A- 
pillar trim (see illustration). Refer to Chapter 4A. 

4.50 Fuel cut-off switch (arrow) 
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Air conditioning and air recirculation switch 

51 Remove the radio/cassette player as described in Section 21. 
52 Remove the four securing screws from inside the radio/cassette 

player opening, then carefully unclip the heater control panel from its 
three retaining clips in the dash. 

53 Disconnect the wiring connectors from the switches as the con- 
trol panel is being removed. 

54 Remove the securing screws from the rear of the panel, and with- 
draw the switch assembly (see illustration 4.35). 

INSTALLATION 

59 Installation of all switches is a reversal of the removal procedure. 

9 Bulbs (exterior lights) - replacement 

1 Whenever a bulb is replaced, note the following points: 

a) Switch off all exterior lights. 

b) Remember that if the light has just been in use, the bulb may 
be extremely hot. 

Cc) Always check the bulb contacts and holder, ensuring that 

there is clean metal-to-metal contact between the bulb and its 
connections. Clean off any corrosion or dirt before installing 
a new bulb. 

d) Wherever bayonet-type bulbs are installed, ensure that the 

contact(s) bear firmly against the bulb terminals. 
€) Always ensure that the new bulb is of the correct rating and 

that it is completely clean before installing it; this applies par- 
ticularly to headlight/foglight bulbs. 

f) Do not touch the glass of halogen-type bulbs (headlights, 

front foglights) with your fingers, as this may lead to rapid 
blackening and failure of the new bulb; if the glass is acci- 

dentally touched, clean it with rubbing alcohol. 
g) If replacing the bulb does not cure the problem, check the 

relevant fuse and relay with reference to the Specifications, 
and to the wiring diagrams at the end of this Chapter. 

HEADLIGHT 

» Refer to illustrations 5.2, 5.3 and 5.4 

++ CAUTION: 

Halogen gas-filled bulbs are under pressure and may shatter if 
the surface is scratched or the bulb is dropped. Wear eye pro- 
tection and handle the bulbs carefully, grasping only the base. 

5.2 Unclip the headlight rear cover 5.3 Disconnect the wiring plug from 
the bulb 

Do not touch the surface of the bulb with your fingers because 
the oil from your skin could cause it to overheat and fail prema- 
turely. If you do touch the bulb surface, clean it with rubbing 
alcohol. 

2 At the rear of the headlight unit, release the clip and remove the 
cover for access to the bulb (see illustration). 

3 Disconnect the wiring plug from the rear of the bulb (see illustra- 
tion). 

4 Release the wire clip securing the bulb, and remove the bulb. 
Note how the tabs fit in the slots on the rear of the headlight (see illus- 
tration). 

5 Install the new bulb using a reversal of the removal procedure. 
Have the headlight beam alignment checked as described later in this 
Chapter. 

e>Note: The park light bulb is also in the headlight housing, 
and is replaced in the same manner as the headlight bulbs. 

FRONT SIDELIGHT 

> Refer to illustration 5.7 

Note: On most models the sidelight is mounted in the front 
fender. Reach behind the fender to remove the bulbholder for 

bulb access. 

6 Atthe rear of the headlight unit, release the clip and remove the 
cover for access to the bulb. 

7 Pull the bulbholder out from the rear of the headlight unit (see 
illustration). Pull the wedge-type bulb from the bulbholder. 

8 Install the new bulb using a reversal of the removal procedure. 

5.4 Withdraw the headlight bulb 
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5.7 Withdraw the sidelight bulb 
retaining screw 

FRONT TURN SIGNAL 

> Refer to illustrations 5.9, 5.11 and 5.13 

->Note: On some models, the front turn signal is in the grille. 
Open the hood and reach behind the grille to remove the bulb- 
holder from the back of the turn signal. 

9 Remove the screw located in the front direction indicator unit 
(see illustration). 

10 Withdraw the front direction indicator light unit from the bumper 
assembly. 

11 Rotate the bulbholder counterclockwise, and withdraw it from the 
light unit (see illustration). 

12 Twist the bulb counterclockwise, and remove it from the bulb- 
holder. 

13 Install the new bulb using a reversal of the removal procedure, 
but before installing the retaining screw, make sure the light unit is 
located correctly (see illustration). 

DIRECTION INDICATOR SIDE REPEATERS 

» Refer to illustrations 5.14 and 5.15 

14 Slide the side repeater assembly downwards, and remove it from 
the front fender (see illustration). 

15 Turn the bulbholder counterclockwise, and disconnect it from the 
repeater unit (see illustration). 

5.9 Remove the light unit 5.11 Removing the bulbholder 
from the light unit 

5.13 Locate the peg on the light unit (arrow) 

16 Pull the wedge-type bulb from the holder. 
17 Install the new bulb using a reversal of the removal procedure. 

FRONT FOGLIGHT 
ry 

> Refer to illustrations 5.18a, 5.18b, 5.19 and 5.20 

18 Remove the bolts and pushpins to remove the splash shield 
apron under the front bumper cover. Release the retaining spring from 
the rear of the foglight unit and disconnect the wiring connector (see 
illustrations). 

5.14 Push repeater down to remove 

the repeater 
5.15 Remove the bulbholder from 5.18a Unclip the spring clip 

(arrow)... 
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5.18b .. . and disconnect the wiring 5.19 Disconnect the terminal from 5.20 Release the clip and withdraw 
connector the bulb the foglight bulb 

REAR FOGLIGHT/BACK-UP LIGHT (HATCHBACK) 

> Refer to illustration 5.23 

e>Note: This optional light is not installed on most models. 

22 To remove the rear light unit push down the clip at the rear of the 
light unit, and withdraw from the bumper. 

23 Turn the bulbholder counterclockwise to remove from the light 
unit (See illustration). 

24 Depress and twist the bulb counterclockwise to remove it from 
the bulbholder. 

25 Install the new bulb using a reversal of the removal procedure. 
Make sure that the light unit is located correctly. 

REAR LIGHT CLUSTER 

5.23 Turn the bulbholder to remove > Refer to illustrations 5.26a, 5.26b, 5.27, 5.28, 5.30, 5.31 and 
5.32 

19 Twist off the rear cover from the light unit, and disconnect the 26 On Hatchback models, open the liftgate. Remove the securing nut 
wiring terminal (see illustration). from the inside of the light cluster, and the securing screw, on the out- 

20 Release the wire clip, and take out the bulb, noting how it's side of the light cluster (see illustrations). 

installed (see illustration). 27 On Sedan models, open the luggage compartment. Remove the 
21 Install the new bulb using a reversal of the removal procedure. three turn-fasteners from the rear the light cluster (see illustration). 

An adjustment screw is located at the bottom corner of the light unit. 28 On Wagon models, open the liftgate. Undo the two securing 
screws from the side of the light cluster and unclip the light unit out- 

_5.26a Remove the rear light 5.26b ... and the plastic retaining 5.27 Unscrew the three plastic 

retaining screw... nut inside the luggage compartment retaining nuts (arrows) \ 
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5.28 Remove the two retaining screws (arrows) 5.30 Lift the retaining clips (arrows) to release the 
bulbho!der 

wards to remove (see illustration). clockwise and pull it out from the light cluster (see illustration). 
29 Carefully remove the light cluster from the vehicle. 32 Depress and twist the appropriate bulb counterclockwise to 
30 On Wagon and Sedan models, lift the retaining clips to separate remove it from the bulbholder (see illustration). 

the bulbholder from the light cluster (see illustration). 33 Install the new bulb using a reversal of the removal procedure. 
31 On Hatchback models, twist the appropriate bulbholder counter- Make sure that the rear light cluster is located correctly. 

5.31 Twist the bulbholder to release 5.32 Push in and twist the bulb 5.34 Pry out the license plate 
it from the light unit counterclockwise to remove it light unit 

5.39 Withdraw the bulb from the 5.39 Unclip the bulbholder 5.40 ... and pull out the 
license plate light (Wagon)... bulb (Sedan) 
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LICENSE PLATE LIGHT 
SSS 

» Refer to illustrations 5.34 and 5.35 

34 Insert a flat-bladed screwdriver in the recess on the left of the 
license plate light, and carefully pry out the light unit (see illustration), 

35 Release the bulb from the contact springs (see illustration). 
36 Install the new bulb using a reversal of the removal procedure. 

Make sure that the tension of the contact springs is sufficient to hold 
the bulb firmly. 

6 Bulbs (interior lights) - replacement 

1 Whenever a bulb is replaced, note the following points: 

a) Make sure the light is turned off. Also, when working near 
airbag system components, disable the airbag system (see 
the Warning in Section 25, Step 1). 

b) Remember that if the light has just been in use, the bulb may 
be extremely hot. 

c) Always check the bulb contacts and holder, ensuring that 
there is clean metal-to-metal contact between the bulb and its 
hot and ground connections. Clean off any corrosion or dirt 
before installing a new bulb. 

d) Wherever bayonet-type bulbs are installed, ensure that the 
contact(s) bear firmly against the bulb terminals of the con- 
nector. 

é) Always ensure that the new bulb is of the correct rating and 
that it is completely clean before installing it. 

INTERIOR/MAP READING LIGHTS 

> Refer to illustrations 6.2a, 6.2b, 6.3a, 6.3b, 6.3c and 6.4 

2 Ensure that the interior light is switched off by locating the 
switch in its correct position. Using a small screwdriver, carefully pry 
out the light assembly at the side opposite the switch (see illustra- 
tions). 

3 Disconnect the wiring connector, then lift up and unclip the 
reflector from the light unit. Release the bulb from the contact springs 

- §.2b The rear interior light is also 
removed by prying 

6.3a Unclip the reflector from the 
rear interior light. . . 

HIGH-LEVEL BRAKE-LIGHT 

> Refer to illustrations 5.39 and 5.40 

37 On Hatchback and Wagon models, unscrew the two securing 

screws and remove the light cover. 
38 On Sedan models, open the luggage compartment and remove 

the carpet trim from behind the light unit. 
39 Unclip the bulbholder from the reflector (see illustration). 

40 Pull out the relevant wedge-type bulb from the holder (see illus- 
tration). 

41 Fit the new bulb, and install the light unit using a reversal of the 
removal procedure. 

6.2a Pry out the front interior light to remove it 

(see illustrations). 
4 |f map reading lights are installed, bulbholders are installed each 

side of the reflector. Remove the bayonet installed on bulbs by twisting 
them out of their holders (see illustration). 

5 Install the new bulbs using a reversal of the removal procedure. 
Make sure that the tension of the contact springs is sufficient to hold 
the bulbs firmly. 

6.3b ... and remove the bulb 
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6.3c Removing the bulb from the 
front interior light 

INSTRUMENT CLUSTER ILLUMINATION AND WARNING 
LIGHTS 

> Refer to illustration 6.7 

6 Remove the instrument cluster as described in Section 10. 
7 Twist the bulbholder counterclockwise to remove it (see illustration). 
8 Install the new bulbholder using a reversal of the removal proce- 

dure. 

HAZARD WARNING LIGHT 

9 Remove the switch as described in Section 4. 

MAIN HEADLIGHT/FOGLIGHT SWITCH ILLUMINATION 

10 Remove the light switch as described in Section 4. 

AUTOMATIC TRANSMISSION SELECTOR PANEL 
ILLUMINATION 

11 Pry out the panel from around the selector lever on the center 
console. 

12 Disconnect the bulbholder and pull out the wedge-type bulb. 

6.4 Remove the bayonet fitting bulb 
from the map reading light 

6.7 Turn the bulbholder to remove 

13 Install the new bulb using a reversal of the removal procedure. 

CLOCK ILLUMINATION 

->Note: On later models, the clock illumination bulb is not read- 
ily replaceable. The clock may have to be removed and taken to 
a Ford dealer or automotive electrician for buib replacement. 

14 Remove the clock as described in Section 12. 

HEATER CONTROL/FAN SWITCH ILLUMINATION 

> Refer to illustration 6.15 

15 Remove the heater control panel as described in Chapter 3. To 
remove the bulb from the rear of the panel twist the bulbholder and pull 
out (see illustration). 

LUGGAGE COMPARTMENT LIGHT 

> Refer to illustration 6.17 

16 With the light switched off (the battery negative cable discon- 
nected), pry out the light using a small screwdriver. 

17 Pull the wedge type bulb straight out to remove it (see illustration). 
18 Install the new bulb using a reversal of the removal procedure. 

6.15 Turn the bulbholder to remove 6.17 Pull the bulb straight out to remove it 
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6.20a Unclip the bulbholder... 

CIGAR LIGHTER ILLUMINATION 

> Refer to illustrations 6.20a and 6.20b 

19 Remove the heater control panel as described in Chapter 3. 

6.20b ... and remove the bulb 

20 Unclip the bulbholder from the rear of the cigar lighter, and pull 
out the bulb (see illustrations). 

21 Install the new bulb using a reversal of the removal procedure. 

7 Exterior light units - removal and installation 

e>Note: The headlight housing is an expensive component to 
replace. If one of the mounting tabs on the housing is broken, 
the housing can be repaired (rather than replaced) with a kit 
available at your dealer parts department. 

1 Before removing any light unit, note the following points: 

a) Ensure that the light is switched oft. 
b) Remember that if the light has just been in use, the bulb and 

lens may be extremely hot. 

HEADLIGHT UNIT 

> Refer to illustrations 7.3, 7.6a and 7.6b 

2 Apply the parking brake, jack up the front of the vehicle and sup- 

port it on axle stands. 
3 From under the vehicle (with one screw from the plastic fender- 

shield removed and the plastic pulled back for access), remove the 
headlamp bottom securing bolt (see illustration). 

4 Lower the vehicle and, with the hood supported in its open posi- 
tion, remove the radiator grille as described in Chapter 11. 

5 Disconnect the wiring multi-plug for the headlight unit. 
6 Unscrew the mounting bolts from the top of the headlight unit, 

and withdraw the unit from the front of the vehicle (see illustrations). 
7 Installation is a reversal of removal. Have the headlight align- 

ment checked as described in the next Section. 

7.3 Unscrew the lower headlamp 
mounting bolt (arrow) 

7.6a Unscrew the upper 
mounting bolts . . . 

7.6b ... and remove the headlamp, 
disconnecting the wiring 
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7.15 Retaining clip located at the rear of the bumper 

FRONT DIRECTION INDICATOR 

8 Remove the screw located in the front direction indicator unit. 

9 Withdraw the front direction indicator light unit from the bumper 
assembly. 

10 Rotate the bulbholder counterclockwise, and withdraw it from the 
light unit. Alternatively, the wiring plug can be disconnected from the 
bulbholder, leaving the bulb in position. Remove the light unit (for 
illustrations, see bulb replacement in Section 5). 

11 Installation is a reversal of removal. 

DIRECTION INDICATOR SIDE REPEATERS 

12 Slide the side repeater assembly downwards, and remove it from 
the front fender (see illustration 5.14). 

13 Turn the bulbholder counterclockwise, and disconnect it from the 
repeater unit (see illustration 5.15). 

14 Install the new repeater using a reversal of the removal procedure. 

FRONT FOGLIGHT 

> Refer to illustrations 7.15 and 7.16 

15 Working behind the front bumper, release the retaining clip from 

7.19a Unclip the rear light unit... 7.19b ... and remove from the 
rear bumper 

7.16 Disconnect the wiring-from the foglight 

the rear of the foglight unit, and remove the foglight unit (see illustration). 
16 Twist off the rear cover from the light unit, and disconnect the 

wiring connector (see illustration). 
17 Release the wire clip, and take out the bulb. 
18 Installation is a reversal of the removal procedure. An adjustment 

screw is located at the bottom corner of the light unit. 

REAR FOGLIGHT/BACK-UP LIGHT (HATCHBACK) 

» Refer to illustrations 7.19a and 7.19b 

->Note: The rear fog light is not installed on all models. 

19 Push the clip up under the rear of the light unit, then press the 
light unit out from the bumper (see‘illustrations). 

20 Disconnect the wiring connector. Turn the bulbholder counter- 
clockwise to remove from the light unit. 

21 Install the new light unit using a reversal of the removal proce- 
dure. Make sure that the light unit is located correctly. 

REAR LIGHT CLUSTER 

22 On Hatchback models, with the liftgate open, remove the secur- 
ing nut from the inside of the light cluster, and the securing screw on 
the outside of the light cluster (see illustrations 5.26a and 5.26b). 

7.29 Unclip the license plate light 
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7.34 Unclip the bulbholder from the reflector (Wagon) 

23 On Sedan models, from inside the luggage compartment, remove 
the three turn-fasteners from the rear of the light cluster (see illustration 
5.27). 

24 On Wagon models, with the liftgate open, remove the two secur- 
ing screws from the side of the light cluster (see illustration 5.28). 

25 Carefully remove the light cluster from the vehicle. 
26 On Wagon and Sedan models, lift the retaining clips to separate 

the bulbholder from the light cluster (see illustration 5.30). 
27 On Hatchback models, twist the bulbholders counterclockwise 

and pull out from the light cluster (see illustration 5.31). 
28 Install the new light cluster unit using a reversal of the removal 

procedure. Make sure that the rear light cluster is located correctly. 

LICENSE PLATE LIGHT ASSEMBLY 

> Refer to illustration 7.29 

29 Insert a flat-bladed screwdriver in the recess on the left of the 
license plate light, and carefully pry out the light unit (see illustration). 

> Refer to illustrations 8.3 and 8.4 

1 Accurate adjustment of the headlight or front foglight beams is 
only possible using optical beam-setting equipment. This work should 
therefore be carried out by a service station with the necessary facili- 
ties. 

2 Temporary adjustment can be made after replacement of a bulb 
or light unit, or as an emergency measure if the alignment is incorrect 

following accident damage. 
3 To adjust the headlight aim, turn the adjustment screws on the 

top of the headlight unit to make the adjustment (see illustration). (One 
of the screws is for vertical alignment, and the other one is for horizon- 

tal alignment.) 

=>Note: On most models (without headlight leveling motors) the 
horizontal aim of the headlights is not adjustable. 

4 Adjustment of the front foglight beam is carried out using the 
small screw visible at the bottom corner of the surround trim (see illus- 

tration). 

8 Headlight and front foglight beam alignment - checking and adjustment 

7.35 Unscrew the reflector from inside the trunk (Sedan) 

30 Release the bulb from the contact springs. 
31 Install the new light unit using a reversal of the removal proce- 

dure. 

HIGH-LEVEL BRAKE-LIGHT 

» Refer to illustrations 7.34 and 7.35 

32 On Hatchback and Wagon models, unscrew the two securing 
screws and remove the light cover. 

33 On Sedan models, open the luggage compartment and remove 
the carpet trim from behind the light unit. 

34 Unclip the bulbholder from the reflector and disconnect the 
wiring (see illustration). 

35 On Sedan models, unscrew the securing screws inside the trunk 
lid from the light unit and remove it from the vehicle (see illustration). 

36 Install the new light unit using a reversal of the removal proce- 

dure. 

8.3 Headlamp adjusting screws (arrows) 
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5 Before making any adjustments to the settings, it is important 
that the tire pressures are correct, and that the vehicle is standing on 
level ground with no additional load in the vehicle. 

6 Bounce the front of the vehicle a few times to settle the suspen- 
sion. Ideally, somebody of average size should sit in the driver's seat 
during the adjustment, and the vehicle should have half a tank of fuel. 

7 Ifthe vehicle is equipped with a headlight beam leveling system, 
set the switch to the 0 position before making any adjustments. 

8 Whenever temporary adjustments are made, the settings must be 
checked and if necessary reset by a qualified shop as soon as possible. 

8.4 Foglight adjusting screw (arrow) 

9 Headlight leveling motor - removal and installation 

Note: Not all models are equipped with headlight leveling 
motors. 

REMOVAL 

» Refer to illustrations 9.3, 9.4 and 9.5 

1 Make sure the beam adjustment switch is in the 0 position. 
2 Remove the headlight unit as described in Section 7. 
3 Unscrew and remove the securing screws from the cover on the 

rear of the headlight unit (see illustration). 
4 Turn the headlight leveling motor from its bayonet fitting, then 

unclip the motor spindle balljoint from its socket and pull out from the 
headlight reflector (see illustration). 

5 Disconnect the wiring multi-plug from the ae as it is removed 
from the headlight unit (see illustration). 

INSTALLATION 
9.3 Remove the rear headlamp cover 

» Refer to illustration 9.6 

6 Installation is a reversal of the removal procedure, noting the fol- b) Check that the adjuster balljoint engages in its socket cor- 
lowing points: rectly (see illustration). 

a) Make sure the beam adjustment switch is still in the 0 posi- c) On completion, test the operation of the system, and have the 
tion. beam alignment checked as described in Section 8. 

9.4 Turn the motor to withdraw it 9.5 Disconnect the motor wiring plug 9.6 Recess to locate the balljoint 
from the headlamp 
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10 Instrument cluster - removal and installation 

The instrument cluster must be kept in the upright position, to 
avoid silicone liquid leaking from the gauges. 
Ls 
REMOVAL 

> Refer to illustrations 10.3a, 10.3b, 10.5 and 10.6 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Lower the steering column locking lever and release the retaining 

clips with a thin-bladed screwdriver to remove the steering column 
upper shroud (Chapter 10). On 2005 models, refer to Chapter 11 and 
remove the under-dash panel to access one bolt securing the bottom of 

the cluster bezel. 
3 Remove the upper retaining screws from the instrument cluster 

bezel, then unclip it from the dash (see illustrations). 
4 As the surround is withdrawn, remove the electrical connector 

from the luggage compartment release switch and trip computer (where 
equipped). 

5 Unscrew the four mounting screws from the instrument cluster 
assembly (see illustration). 

6 Disconnect the multi-plug(s) from the rear of the instrument 
Cluster, as it is withdrawn from the dash (see illustration). 

INSTALLATION 

7 Installation is a reversal of the removal procedure. 

10.3a The upper steering shroud clips into the slots (arrows) 
in the instrument cluster bezel 

10.3b Unclip the instrument cluster bezel 

10.5 The instrument cluster is secured by four 

screws (arrows) 

+ WARNING: 

The instrument panel must be kept in the upright position, to 
avoid silicone liquid leaking from the gauges. 

eB TE ET IO LT 

The instrument panel should not be stripped, as no components 

11 Instrument cluster components - removal and installation 

10.6 Disconnecting the multi-plug from the 
instrument cluster 

were available at the time of writing. In the event of a faulty gauge, 

remove the instrument cluster as described in Section 10, and take it to 
a Ford dealer for diagnosis. If a warning light or an illumination bulb 
has failed, remove the bulbholder by twisting it counterclockwise and 
pulling it out from the instrument cluster. The wedge type bulb can then 
be pulled out from the holder. 
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REMOVAL 

» Refer to illustration 12.3 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Remove the radio/cassette player as described in Section 21. 

Pull out and remove the ashtray. 
3 Remove the four securing screws from inside the radio/cassette 

player opening, then carefully unclip the heater control panel from its 
three retaining clips in the dash (see illustration). 

4 Disconnect the multi-plugs from the rear of the control panel 
(where required). Remove the two retaining screws and withdraw the 
clock. 

5 Onsome models, the bulb can be removed by twisting it coun- 
terclockwise; on others, the clock should be taken to a Ford dealer or 
automotive electrical specialist for bulb replacement. 

INSTALLATION 
Sig 12.3 Unscrew these four screws (arrows) to 

6 Installation is a reversal of the removal procedure. Reset the remove the panel 
clock on completion. 

13 Horn - removal and installation 

REMOVAL 3 Unscrew the mounting bolt(s), and withdraw. the horn with its 
a mounting bracket from under the vehicle. 

> Refer to illustrations 13.2a and 13.2b INSTALLATION 

e>Note: On most models there are two horns. 

1 Apply the parking brake, jack up the front of the vehicle and sup- 4 Installation is a reversal of the removal procedure. Tighten the 
port it on axle stands. horn unit mounting bolt to the specified torque, making sure the 

2 Disconnect the electrical connector(s) from the horn terminal mounting bracket is located correctly. 
(see illustrations). 

13.2a The horns are located behind the bumper on the 13.2b Disconnect the wiring connector and remove 
left-hand side the bolt (arrow) 
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14 Wiper arms - removal and installation 

REMOVAL 4 Lift the wiper arm, and carefully release it from the taper on the 
spindle by moving it from side-to-side. 

» Refer to illustrations 14.3 and 14.5 5 Completely remove the nut, and withdraw the wiper arm from the 
spindle (see illustration). 

1 Disconnect the negative battery cable (see Chapter 5). 
2 With the wiper(s) ‘parked’ (i.e., in the normal at-rest position), INSTALLATION 

mark the positions of the blade(s) on the screen, using a wax crayon or 
strips of masking tape. 

3 With the hood open (for the front wipers), lift up the plastic cap 
from the bottom of the wiper arm, and loosen the nut one or two turns 
(see illustration). 

6 Installation is a reversal of the removal procedure. Make sure that 
the arm is installed in the previously-noted position before tightening 

its nut to the specified torque. 

14.3 Loosen the wiper arm retaining nut (arrow) 14.5 Remove the wiper arm from the spindle 

15 Windshield wiper motor and linkage - removal and installation 

REMOVAL 2 Remove the wiper arms (Section 14). 
a 3 Release the cowl grille panel from just in front of the windshield, 

» Refer to illustrations 15.3, 15.4, 15.5, 15.6, 15.7a, 15.7b, by prying off the caps and unscrewing the retaining screws (see illus- 

tration). 
es an 15,200 4 Unclip the small stay from the firewall, and disconnect the wiper 

1 Disconnect the negative battery cable (see Chapter 5). motor multi-plug (see illustration). 

15.3 Pry off the screw cap, then remove the cowl 15.4 Unclip the stay and move it to one side 

grille screws 
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15.5 Wiper motor/linkage mounting bolts (arrows) 15.6 Withdraw the assembly from the firewall 

5 Unscrew the three mounting bolts securing the wiper motor and 8 Remove the three securing screws, and separate the motor from 
linkage to the firewall (see illustration). the mounting plate. 

6 Withdraw the wiper motor, complete with the linkage, from the 9 If the linkages need to be removed, use a flat-bladed screwdriver 
firewall (see illustration). to lever the ball and sockets apart (see illustration). 

7 Unclip the cover from the wiper motor, and mark the position of 10 The wiper arm spindles can be removed by unclipping the snap- 
the motor arm on the mounting plate. Unscrew the center nut from the ring, then lift off the washer and slide the spindle from the wiper link- 
wiper motor spindle (see illustrations). age (see illustrations). 

15.7a Unclip the wiper 15.7b ... and remove the nut 15.9 Carefully pry the linkage to 
motor cover... (arrow) - note the position of the release the ball and socket 

arm for installation 

15.10a Unclip the snap-ring, remove 15.10b ... and slide the spindle 15.114 Make sure the grommet is 
the washer... from the linkage installed in the firewall 
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INSTALLATION 

> Refer to illustrations 15.11a and 15.11b 

11 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Tighten the wiper motor mounting bolts to their specified 
torque. 

b) Make sure that the wiper motor is in its ‘parked’ position 
before installing the motor arm, and check that the wiper link- 
age is in line with the motor arm. 

C) When installing the wiper motor and linkage to the firewall, 

make sure the rubber grommet is in place to locate the wiper 
motor in the firewall (see illustration). 

d) Use a pair of pliers to press the ball and sockets firmly 
together (see illustration). 

e) Use grease to lubricate the wiper spindle and linkages when 
re-assembling. 

REMOVAL 

> Refer to illustrations 16.4, 16.5, 16.6, 16.7 and 16.8 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Remove the liftgate wiper arm as described in Section 14. 
3 Remove the liftgate inner trim panel by unscrewing the securing 

screws, then pull the trim off its retaining clips. 
4 Release the wiper motor multi-plug from the retaining clip, then 

disconnect it from the motor (see illustration). 
5 Remove the securing bolt and disconnect the wiper motor 

ground lead (see illustration). 
6 Unscrew the three mounting bolts, and remove the wiper motor 

from inside the liftgate (see illustration). 
7 Unscrew the retaining screws to remove the mounting plate from 

16 Liftgate wiper motor assembly - removal.and installation 

15.11b Press the ball and socket firmly together 

16.4 Disconnect the wiper motor multi-plug 

- 16.5 Remove the bolt to release the ground terminal 16.6 Wiper motor mounting bolts (Wagon) 
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16.7 Wiper motor, showing mounting bracket retaining 16.8 Pull out the plastic sleeve, so as to remove the 
screws and rubber mounts rubber grommet : 

the motor. If necessary, remove the rubber mounts for replacement (see INSTALLATION 
illustration). 

‘ 8 The rubber grommet can be removed from the rear window by 9 Installation is a reversal of the removal procedure. Make sure 
first pulling out the plastic sleeve, then pull out the grommet (see illus- that the wiper motor is in its ‘parked’ position before installing the 
tration). wiper arm, 

17 Auxiliary warning system - general information and component replacement 

1 Models through 2002 have a Central Timer Module (CTM), €) Power saving relay. 
which is located in the back of the central fusebox. This module con- f) Lights-on warning chime. 
trols the timed features in the vehicle and also the acoustic signals. On g) Acoustic signal from trip computer module, anti-theft warning 
later models, a GEM (Generic Electronic Module) is used that incorpo- system/double locking module and airbag module. 
rates a number of previously separate functions, including the warning ‘ se 
and timing functions. The GEM module is accessed after removing the Additional functions for vehicles with automatic transmission 
glove box (see Chapter 11). a) Safety belt warning. 

Functions of the CTM standard version b) Reverse gear warning. 
: ¢) Ignition key warning. 

a) Intermittent wiper, front and rear. d) Gear lever not in park position. 
b) Windshield washer with wiper function, front and rear. 
c) Heated rear window and windshield. 
d) Entry illumination. 

2 Some models are equipped with an auxiliary warning system. 
This has a washer reservoir level warning light and also a frost warning 
light. 

COMPONENT REPLACEMENT 

3 The following Steps describe brief removal procedures for the 
auxiliary warning system components. Disconnect the negative battery 
cable before commencing work (see Chapter 1). Installation procedures 
are a reversal of removal. 

Central Timer Module (CTM) 

> Refer to illustrations 17.6a, 17.6b and 17.7 

4 Open the glovebox, press both sides of the glovebox in to release 
from the dash. 

5 Hinge the glovebox downward to gain access to the fusebox, 
6 Undo the two securing bolts from the fusebox, and remove it 

downward from the dash bracket (see illustrations). 
‘ Pull the timer module from the back of the fusebox (see illustra- 

tion). 17.6a Undo the two retaining screws. . . 
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17.6b ... and lower the fusebox to remove 

Display module 

8 Remove the instrument cluster bezel, referring to Section 10. 
9 Disconnect the multi-plug from the trip computer, then release 

the trip computer from the instrument panel surround. 

Low air temperature warning sender unit 

e»Note: The location of the sender unit may vary on the age of 
the vehicle (the front bumper or the docr mirror are the more 
usual places used). 

10 If installed in the front bumper, remove the bumper as described 

17.7 Timer module attached to the rear of the fusebox 

in Chapter 11. 
11 Unclip the sender unit from the bumper and disconnect the 

multi-plug. 
12 If installed in the door mirror, remove the mirror as described 

in Chapter 11. 

Low washer fluid switch 

13 Remove the washer reservoir as described in Section 20. 
14 Disconnect the multi-plug from the washer fluid reservoir. 
15 Using a screwdriver, lever out the switch from the reservoir. 
16 After installing the switch, refill the reservoir (see Chapter 1). 

18 Anti-theft alarm system - general information 

> Refer to illustrations 18.3, 18.6 and 18.10 

1 Asan option, all models can be equipped with an active anti-theft 
alarm system, which protects all doors, including the hood and trunk 
lid/liftgate. It is activated when the vehicle is locked, either with the key 
or remote transmitter. When the alarm has been activated, the horn will 
sound for 30 seconds and the indicators will operate for 5 minutes. The 
system will then reset, to an armed state, so that if there is another 
intrusion it will be activated again. 

2 All models are equipped with a Passive Anti-theft System (or 
PATS), which is fully passive in operation and requires no procedure to 
arm or disarm the system. The PATS circuit is separate from the alarm, 

18.3 Wiring connector for the transceiver unit 

meaning that the car is immobilized even if the alarm is not set. This 
function is incorporated in the engine management PCM to prevent the 
vehicle from starting. 

3 The PATS transceiver unit surrounds the ignition switch (see 
illustration), and it ‘reads’ the code from a microchip in the ignition key 
to activate, and deactivate. This means that any replacement or dupli- 
cate keys must be obtained through a Ford dealer - any cut locally will 
not contain the microchip, and will therefore not disarm the immobi- 
lizer. If an incorrect code, or no code Is received then the PCM will 
immobilize the engine. 

4 The radio/cassette unit is incorporated into the alarm system - if 
an attempt is made to remove the unit while the alarm is active, the 
alarm will sound. 

5 The movement sensors on the system consist of two ultrasonic 
units, located in the B-pillars, incorporating transmitters and receivers. 
The receivers check that the echo frequency matches the original fre- 
quency. If there is any significant difference, the system triggers the 

alarm. 
6 The Central locking/Central Security Module (CSM) has five ver- 

sions of module depending on vehicle specification: 

1) Central locking. 
2) Central locking and remote control. 
3) Central locking, double locking and remote control. 

4) Central locking, double locking, remote control and alarm 
system. 

5) Central locking, double locking, remote control and alarm 

system with infrared interior scanning. 

This module is mounted on a bracket beneath the right-hand side of the 
dash at the bottom of the A-pillar (see illustration). 
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7 If the liftgate or decklid are opened using the key or remote trans- 
mitter, the alarm will not activate due to an inhibit switch built into to 
the lock. This suppresses the alarm system until the liftgate or decklid 

is closed again. 
8 The remote central door locking is operated by radio frequency, 

and can be operated from approximately 30 feet. The key has three but- 
tons, depending on the sequence of the buttons pressed, it will lock and 
unlock the doors, arm the alarm, and also lock and unlock the liftgate. 

9 The alarm system (if equipped) has its own horn. On Hatchback 
and Sedan models, it is located on the left-hand side of the luggage 
compartment; on Wagon models, it is located on the right-hand side of 

the luggage compartment. 
10 The CSM incorporates a self-test function, to activate this the 

ignition must be in the OFF position. Operate one of the door light 
switches (see illustration) six times within eight seconds, once the self- 
test mode has been entered the module will sound the horn and the 
hazard lights will flash once to acknowledge the input. The horn should 
sound, and hazard lights flash every time a door, hood or liftgate is 
opened. If the doors are double locked, and interior scanning is 

installed, the signal will occur when something is moved within the 

passenger compartment. A more comprehensive test can be made 

using the Ford FDS 2000 diagnostic tester, used by your Ford Dealer. 

11 The following are inputs to the CSM that can be tested while in 

the self-test mode: 

a) Remote transmitter. 

b) Hood switch. 
c) Driver's door interior light switch. 

d) Passenger door interior light switch. 

e) Liftgate interior light switch. 
f) Driver's door lock motor set/reset switch. 

g) Passenger’s door lock motor set/reset switch. 

h) Liftgate anti-theft inhibit switch. 
i) Integrated lock/unlock switches within power door 

lock actuator. 

J) Ignition switch. 
k) Radio disconnect trigger. 

|) Liftgate release switch. 

18.6 The central locking/security module 
(models through 2002) 

18.10 The door catch incorporates the interior light switch 

19 Cruise control system - general information and component replacement 

1 Cruise control is available as an option on certain models. 
2 The system is active at road speeds above 30 mph, and com- 

prises: 

a) Electronic speed control servo. 
b) Driver-operated switches. 
c) A speed control cable. 
d) Brake and clutch pedal switches. 
e) Vehicle speed sensor. 

3 The driver-operated switches are mounted on the steering wheel, 
and allow the driver to control the various functions. 

4 The vehicle speed sensor is mounted on the transmission, and 
generates pulses that are fed to the speed control unit. 

5 The brake light switch, brake pedal switch and (when applicable) 
clutch pedal switch are used to disable the cruise control system. The 
brake light switch is activated when the brake pedal is applied gently, 
and the brake pedal switch is activated when the brake pedal is applied 
forcibly. 

6 An indicator light on the instrument panel is illuminated when 

the system is in operation. 
7 The following Steps describe brief removal procedures for the 

cruise control system components. The negative battery cable should 
be disconnected before commencing work (see Chapter 1). Installation 
is a reversal of removal. 

STEERING WHEEL SWITCHES 

8 Remove the airbag unit from the steering wheel as described in 
Section 25. 

9 Disconnect the wiring plugs, noting the location of each plug 
and how the wiring is routed for installation. 

10 Remove the two screws on each side securing the operating 
switches, and remove them as required from the steering wheel. 

BRAKE AND CLUTCH PEDAL SWITCHES 

11 Remove the four retaining screws and pry out the one securing 
clip, to remove the driver's side lower dash panel. 

12 Disconnect the wiring connectors from the clutch switch, brake 



CHASSIS ELECTRICAL SYSTEM = 12-27 

pedal switch and brake light switch. 
13 To remove the clutch and brake pedal switches, twist them to 

release from the pedal assembly. 
14 Installation is the reverse of removal. To ensure correct operation 

of the brake pedal switches, reset the switch by fully extending its 
plunger. Depress the pedal and hold the pedal in this position, clip the 
switch securely into position and gently raise the pedal to the at-rest 
position. This will automatically set the position of the switch. 

SPEED CONTROL ACTUATOR 

15 On all models except 2.3L and 2005 2.0L, loosen the two retain- 
ing clamps and remove the air intake duct, from between the air cleaner 
and the throttle body. 

16 Disconnect the actuator cable from the throttle linkage on the 
throttle housing, by releasing the inner cable end fitting from the seg- 
ment and unclipping the outer cable from the bracket. 

Note: On SVT models, remove the shield from the throttle 
body for access to the cable ends. 

17 Disconnect the actuator multi-plug, then unscrew the actuator 
mounting bolts, and remove the actuator from the firewall. 

18 Remove the four securing bolts to remove the actuator from its 
bracket. 

19 Depress the actuating cable cap locking arm, and remove the cap 

by turning it counterclockwise. 
20 Gently raise the cable retaining lug by a maximum of 1/32-inch, 

and push the cable end out of the slot in the pulley. 
21 When replacing, make sure that the cable end locks into the slot 

in the pulley. 
22 To locate the cable cap onto the actuator pulley, keep the cable 

taut and in the pulley groove, and pull the throttle linkage end of the 
cable to draw the cable cap onto the pulley. 

23 Jo install the cable cap, keep the cable taut and the pulley still, 
then install the cable cap tabs into the actuator slots; turn the cap 
clockwise until the locking arm locates on the locking stop. 

e»Note: Incorrect assembly of the cable onto the pulley may 
result in a high idle speed. Check that the throttle lever is in its 
idle position after installing the actuator. 

20 Windshield/liftgate washer system components - removal and installation 

REMOVAL 

Washer reservoir and pump 

> Refer to illustrations 20.1, 20.4a, 20.4b, 20.5, 20.6 and 20.7 

1 Open up the hood, and remove the securing bolt for the washer 
bottle filler neck (see illustration). Pull the filler neck up, to disengage 
it from the washer reservoir. 

2 Apply the parking brake and loosen the left-hand front wheel 
nuts. Jack up the front of the car and support it on axle stands. Remove 
the front wheel. 

3 Remove the retaining screws, and release the fenderwell liner as 
necessary for access to the reservoir. On 2005 models, remove the dri- 
vebelt splash shield beneath the vehicle, then remove the bolts and set 
aside the air-conditioning accumulator (without disconnecting any 
hoses) to access the 2 bolts securing the washer bottle. 

4 Unscrew the mounting bolts, and slide the reservoir forwards to 
release it from the inner fender panel (see illustrations). 

5 Disconnect the washer hoses and wiring connector from the 

20.1 Mounting bolt for filler neck (arrow) 

washer pump as the reservoir is being removed (see illustration). (Antici- 
pate some loss of fluid by placing a container beneath the reservoir.) 

6 Pull the windshield washer pump, and (where applicable) the 

20.4a Remove the mounting bolts 
(arrow indicates lower bolt). . . 

20.4b .. . and slide the bottle out of 
the slot in the inner fender (arrow) 

20.5 Disconnect the washer hoses 
and wiring from the washer pump 
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20.6 Pull out the washer motor 
not blocked 

headlight washer pump, from the reservoir (see illustration). 
7 Remove the rubber seal/filter to clean it out and check for dam- 

age (see illustration). 

Washer jet (windshield) 

» Refer to illustrations 20.9a and 20.9b 

8 With the hood supported in its open position, carefully discon- 
nect the washer tube from the bottom of the jet. 

9 Where necessary, disconnect the wiring for the jet heater. Pry the 
jet out from the hood, taking care not to damage the paintwork (see 
illustrations). 

Washer jet (rear window) 

> Refer to illustrations 20.10 and 20.11 

10 On Hatchback and Wagon models, undo the two securing screws 
and remove the high-level brake-light unit (see illustration). 

11 Pull the washer tube from the jet (see illustration). (Check with a 
dealer to find if the washer jet is available separately from the rear light 
lens.) 

Headlight washer jet (if equipped) 

12 Remove the front bumper as described in Chapter 11. 
13 Disconnect the washer tube from the base of the jet. 
14 Pull off the jet retaining clip/screw and withdraw the jet from the 

bumper. 

20.7 Check that the filter is 20.9a Disconnect the wiring 
connector for the jet heater 
(if equipped) . . . 

20.9b . . . then carefully pry the jet from the hood 

INSTALLATION 

15 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) In the case of the screen washer jets, press them in firmly 
until they are fully engaged. 

b) After installing the headlight washer jet, install the front 
bumper as described in Chapter 17. 

¢) When reinstalling the washer reservoir, lubricate the grommet 
with a water-based lubricant. 

20.10 Remove the retaining screws from the high- 
level brake-light 

20.11 Pull the washer hose from the washer jet 
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> Refer to illustration 21.1 

e>Note: Special tools are required to remove the audio unit. 

1 A Ford Keycode anti-theft system is featured in the audio unit, if 

the unit and/or the battery is disconnected, the audio unit will not func- 
tion again on reconnection until the correct security code is entered. 
Details of this procedure are given in the Ford Audio Systems Operat- 
ing Guide supplied with the vehicle when new, with the code itself 

being given in a Radio Passport and/or a Keycode Label at the same 
time. Some units have a detachable front bezel that can be removed 
when the vehicle is not in use (see illustration). The RDS/EON audio 
units also allow the registration of the vehicle, or the Vehicle Identifica- 
tion Number (VIN) to be entered into the memory. 

2 For obvious security reasons, the re-coding procedure is not 
given in this manual - if you do not have the code or details of the cor- 
rect procedure, but can supply proof of ownership and a legitimate rea- 
son for wanting this information, the vehicle's selling dealer may be 
able to help. 

3 Note that these units will allow only ten attempts at entering the 
code - any further attempts will render the unit permanently inoperative 
until it has been reprogrammed by Ford themselves. At first, three con- 
secutive attempts are allowed; if all three are incorrect, a 30-minute 

delay is required before another attempt can be made. Each of any sub- 
sequent attempts (up to the maximum of ten) can be made only after a 
similar delay. 

REMOVAL 

> Refer to illustrations 21.6 and 21.7 

4 Disconnect the negative battery cable (see Chapter 5). 
5 On models through 2004, in order to release the audio unit 

retaining clips, the U-shaped tools must be inserted into the special 
holes on each side of the unit. If possible, it is preferable to obtain pur- 
pose-made tools from an audio specialist, as these have cut-outs that 

snap firmly into the clips so that the unit can be pulled out. 

21 Radio/cassette player (Audio Unit) - removal and installation 

6 Lightly push the U-shaped tools outwards as the audio unit is 
being removed (see illustration). Pull the unit squarely from its open- 
ing, or it may jam. 

7 With the audio unit withdrawn, disconnect the power supply, 

ground, antenna and speaker leads (see illustration). Where applicable, 
also detach and remove the plastic support bracket from the rear of the 
unit. Audio units on 2005 models are removed by removing the bezel 
and four mounting screws. 

INSTALLATION 

8 Installation is a reversal of removal. With the leads reconnected 
to the rear of the unit, press it into position until the retaining clips are 
felt to engage. Where applicable, reactivate the unit by entering the cor- 
rect code in accordance with the maker's instructions. 

21.6 Using the U-shaped tools to remove the radio 21.7 Disconnect the multi-plugs and antenna lead 
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e>Note: The Ford 6000 RDS/EON is a radio and single disc CD 
player, and can be removed as described in Section 21. 

1 Acompact disc (CD) player autochanger is available as an optional 
extra, which is compatible with the Ford 5000 RDS/EON radio cassette 
player. This autochanger is mounted under the passenger front seat 

and can hold 6 compact discs. Later models have an optional system 
with a 6-CD unit in the instrument panel. 

REMOVAL 

> Refer to illustration 22.5 

2 The negative battery cable should be disconnected before com- 
mencing work. 

3 The CD autochanger unit is mounted in a bracket below the front 
passenger's seat. 

If the seats are equipped with side-impact airbags, read the 
warnings in Section 25 of this Chapter before removal. 

4 Remove the front passenger seat as described in Chapter 11. 
5 Remove the unit mounting screws (three each side), and discon- 

22 Compact disc autochanger - removal and installation 

22.5 There are three mounting screws on each side of the 

CD changer (arrows) 

nect the wiring plug (see illustration). Slide the player out of the brack- 
ets below the seat, and remove it from the car. 

INSTALLATION 

6 Installation is a reversal of the removal procedure. 

23 Speakers - removal and installation 

REMOVAL 

» Refer to illustrations 23.2 and 23.3 

1 Remove the front or rear door trim panel as described in Chap- 
ter 11. 

2 Unscrew the four cross-head screws, and withdraw the speaker 
from the inner panel (see illustration). 

3 Disconnect the electrical connector from the speaker (see illustra- 
tion). 

INSTALLATION 

4 Installation is a reversal of the removal procedure. 

23.2 Rear speaker on 3-door model 23.3 Disconnecting the speaker wiring connector 
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24 Radio antenna - removal and installation 

REMOVAL 

» Refer to illustrations 24.1, 24.2 and 24.3 

1 If just the antenna mast is to be removed, this can be unscrewed 
from the base from outside (see illustration). 

2 To remove the antenna base, pry out the interior light and remove 
the two retaining screws from the light bezel (see illustration). 

3 Unscrew the retaining screw from the base of the antenna (see 
illustration), disconnect the antenna lead, and remove the base and 
gasket from outside. 

INSTALLATION 

4 Installation is a reversal of the removal procedure. 

24.1 Unscrew the antenna mast from 

the base light bezel 

25 Airbag units - removal and installation 

24.2 Withdraw the interior 24.3 Undo the antenna 
mounting screw 

i WARNING 1: 

Handle any airbag unit with extreme care, as a precaution 
against personal injury, and always hold it with the cover facing 
away from the body. If in doubt concerning any proposed work 
involving an airbag unit or its control circuitry, consult a Ford 
dealer or other qualified specialist. 

WARNING 2: 

Stand any airbag in a safe place with the cover uppermost, and 
do not expose it to heat sources in excess of 212°F. 

25.3 Unscrew the airbag mounting bolts 

tok WARNING 3: 

Do not attempt to open or repair an airbag unit, or check it with 
an ohmmeter, or apply any electrical current to it. Do not use 
any airbag unit which is visibly damaged or which has been 
tampered with. 

DRIVER'S AIRBAG 

> Refer to illustrations 25.3 and 25.4 

1 Disconnect the negative battery cable (see Chapter 5). 

ck WARNING:: 

Before proceeding, wait a minimum of 5 minutes, as a precaution 
against accidental firing of the airbag unit. This period ensures 
that any stored energy in the back-up capacitor is dissipated. 

On 2005 models, also pull out the PCM (Powertrain Control Mod- 

ule) fuse from the interior fuse box. 
2 Rotate the steering wheel so that one of the airbag mounting bolt 

holes (at the rear of the steering wheel boss) is visible above the steer- 
ing column upper shroud. 

3 Unscrew and remove the first mounting bolt (see illustration), 
then turn the steering wheel 180° and remove the remaining mounting 
bolt. 



12-32 CHASSIS ELECTRICAL SYSTEM 

25.4 Disconnect the airbag wiring multi-plug 25.7a Work around the trim to unclip the trim 
from the dash... 

25.7b .. . then hinge the trim towards the windshield to 
access the airbag 

4 Carefully withdraw the airbag unit from the steering wheel far 
enough to release its clips, then disconnect the wiring multi-plugs and 
remove it from inside the vehicle (see illustration). Stand the airbag in a 
Safe place with the cover uppermost as soon as possible. 

5 Installation is a reversal of the removal procedure. 

25.9a Disconnect the wiring plug... 

25.8 Undo the four mounting bolts (models though 
2002 shown) 

PASSENGER'S AIRBAG 

> Refer to illustrations 25.7a, 25.7b, 25.8, 25.9a and 25.9b 

6 Disconnect the negative battery cable (see Chapter 5). 

25.9b .. . and remove the airbag complete with trim 
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ck WARNING: 

Before proceeding, wait a minimum of 5 minutes, as a precau- 
tion against accidental firing of the airbag unit. This period 
pee that any stored energy in the back-up capacitor is dissi- 
pated. 

7 Using a flat-bladed tool, release the clips on the airbag module 
trim cover. Start at the outer edge and work your way around, carefully 
disengaging the trim from the dash, and hinge up towards the wind- 
shield (see illustrations). On 2003 and later models, remove the glove 
box (see Chapter 11) and set aside the defroster duct to access the 

airbag mounting screws. 
8 Remove the four airbag unit mounting screws, and withdraw the 

unit from the dash (see illustration). 
9 Disconnect the wiring multi-plug from the airbag unit as it comes 

into view. A long-nosed pair of pliers may be required to release the 
connector (see illustrations), 

10 Installation is a reversal of removal. 

SIDE AIRBAG 

11 The side airbag units are built into the front seats, and their 
removal requires that the seat fabric be removed. This work should be 
left to a Ford dealer or other qualified repair shop. 

26 Airbag contro! module - removal and installation 

REMOVAL 

> Refer to illustration 26.4 

1 Disconnect the negative battery cable (refer to Chapter 5A, Sec- 
tion 1). 

4k WARNING: 

Before proceeding, wait a minimum of 5 minutes, as a precau- 
tion against accidental firing of the airbag unit. This period 
ensures that any stored energy in the back-up capacitor is dissi- 
pated. 

2 Remove the center console and air ducting as described in 
Chapter 11. 

3 Press the retaining lugs and disconnect the multi-plug(s) from 
the module. 

4 Unscrew the mounting bolts and remove the module from the 
vehicle (see illustration). 

INSTALLATION 

5 Installation is a reversal of the removal procedure. 

26.4 The airbag control module is located under the 
center console 

27 Airbag sliding contact - removal and installation 

REMOVAL 

> Refer to illustration 27.6 

1 Remove the driver's airbag unit as described in Section 25. 
2 Disconnect the horn switch wiring connector. - 
3 If equipped, disconnect the multi-plugs for the cruise control 

switches. 
4 Remove the steering wheel and column shrouds as described in 

Chapter 10. . 
5 Detach the steering column multi-function switches by depress- 

ing the plastic retaining tabs with a flat-bladed screwdriver. 
6 Using a small screwdriver, release the two retaining tabs, then 

~ femove the sliding contact from the steering column. Note the position 
of the spacing collar within the center of the sliding contact (see illus- 
tration). 

27.6 Note the position of the spacing collar (arrow) 
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INSTALLATION 

» Refer to illustration 27.7 

7 Installation is a reversal of the removal procedure, noting the fol- 
lowing points: 

a) Make sure that the front wheels are still pointing straight- 
ahead. 

b) The sliding contact must be installed in its central position, 
with the special alignment marks aligned and the arrow mark 
to the top (see illustration). To center the sliding contact, turn 
the hub of the sliding contact by hand couterclockwise until it 
stops (don't apply too much force, or you could damage it), 
then turn it clockwise 2-1/2 turns and align the arrow mark on 
the hub with the “V” mark at the top of the housing. 

c) Make sure the spacing collar is installed. 
27.7 Note the position of the sliding contact 

28 Electric seat components - removal and installation 

= WARNING: - 
If side airbags are installed, see Section 25 (Airbag units - 
removal and replacement) before removing the front seats. 

HEATED SEATS 

1 If heated seats are installed, both driver's and front passenger 
seats have heating elements built into the seat cushion and backrest. 

2 No repairs can be made to the heating elements without disman- 
tling the seat and removing the seat fabric - therefore this work should 
be left to a Ford dealer or other specialist. 

3 The heated seat switches are removed as described in Section 4. 
4 For further diagnosis of any problems with the system, refer to 

Sections 2 and 3, and to the wiring diagrams at the end of this Chapter. 

SEAT ADJUSTMENT COMPONENTS 

> Refer to illustration 28.8 

5 Only the driver's seat is equipped with seat adjustment motors, 
on the highest specification models. 

6 To gain access to the motors, remove the driver's seat as 
described in Chapter 11. 

7 The motors are bolted to a mounting frame, which in turn is 
bolted to the seat base. Before removing a motor, trace its wiring back 
from the motor to its wiring plug, and disconnect it. 

29 Cigarette lighter - removal and installation 

28.8 The seat adjustment motor is secured 
by roll-pins (arrows) 

8 Remove the roll-pins from the motor mounting adjusting bar, 
and remove from the seat base (see illustration). 

9 Installation is a reversal of removal. It is worth periodically 
greasing the worm-drive components and seat runners, to ensure trou- 
ble-free operation. 

10 The seat adjustment switches are removed as described in Sec- 
tion 4. 

11 For further diagnosis of any problems with the system, refer to 
Sections 2 and 3, and to the wiring diagrams at the end of this Chapter. 

REMOVAL 

» Refer to illustrations 29.3, 29.4 and 29.5 

1 Disconnect the negative battery cable (see Chapter 5). 
2 Remove the heater control panel.as described in Chapter 3. 
3 Release the retaining clips inside the cigarette lighter insert, and 

Slide it out from the plastic panel (see illustration). 

4 Push the plastic surround out to release it from the control panel 
(see illustration). 

5 To remove the bulb, unclip the bulbholder from the plastic sur- 
round (see illustration). 

INSTALLATION 
NE SEAS RP Ye Sa TT Mase ae ee eee mre ee TSH 

6 Installation is a reversal of the removal procedure. 
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29.3 Unclip and slide out the 29.4 Release the plastic bezel from 29.5 Unclip the bulbholder from the 
metal insert the panel plastic surround 

27 Wiring diagrams - general information — 

Since it isn’t possible to include all wiring diagrams for every sure the battery is properly charged and check the cable connections 
year covered by this manual, the following diagrams are those that are (see Chapter 1). 
typical and most commonly needed. When checking a circuit, make sure that all connectors are clean, 

Prior to troubleshooting any circuits, check the fuse and circuit with no broken or loose terminals. When unplugging a connector, do 
breakers (if equipped) to make sure they're in good condition. Make not pull on the wires. Pull only on the connector housings themselves. 

Specifications 

Fuses 

» Refer to the wiring diagrams at the end of this Chapter 

->Note: Fuse and relay ratings, numbering, labeling and circuits are liable to change from year to year. Consult the owner's manual 
for your vehicle, or consult a dealer for the latest information. 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Horn unit mounting bracket bolt 108 in-lb 

Horn unit mounting bracket bolt 108 in-Ibs 

Windshield wiper motor bolts 72 in-lbs 

Windshield wiper motor bolts 72 in-Ibs 

Wiper arm nuts: 

Front 18 

Rear 15 

Wiper lever nut on front wiper motor 15 



12-36 CHASSIS ELECTRICAL SYSTEM 

Notes 



CHASSIS ELECTRICAL SYSTEM 12-37 

HOT IN RUN 
OR START 

CENTRAL [> Jo 9 
REAR WINDOW HEATER SWITCH JUNCTIONS BOXE(CiB) | soe 
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Exterior lighting system 
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OPERATING 

| SwiTcH 

GRN/ 
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BS 
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| 
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ILLUMINATON 
LAMP = GEARSHIFT 
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| UNIT 
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HOT AT ALL STIMES © SHOT AP ALL TIMES SMa ye ag ee ee pe eee 3 CENTRAL 
| JUNCTION 
BOX 

BATTERY 
SAVER 
RELAY 

tne RS Ste SL oe | 

S BLK/ | BLK/ BLK/ | BLK/ NCA 
zi} BLU] YEL BLU BLU 

MIRRORS 
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CENTRAL TIMER 
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LAMP 
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BLU] YEL DOOR AJAR 

SWITCH 

RIGHT REAR 
DOOR AJAR 
SWITCH 

BLK /ORG 

° 
| 
| 
| 
| 
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| 
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| 
| 
| 
I 
| 
I 
e 
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DRIVER SIDE COMPARTMENT 
REAR DOOR LAMP 
AJAR SWITCH (EXCEPT 

WAGON) 

+ 

| GRD, SWITCHED| 
| GRD, SWITCHED] : ——- REAR 
pi a) = IN 
ANTI-THEFT/CENTRAL ae a | oe 
LOCKING MODULE SYSTEM reer 

peo al di 

DRIVER SIDE 
FRONT DOOR 
AJAR SWITCH 

— 7 LIFTGATE/ 
. | DECKLID 

, SWITCH 

Interior lighting system 



WHT/8LK 
YEL/BLK 

GRN/WHT 

BLK/GRN 

BLK/ORG 

BLK/ORG 
BLK/RED 

BLK/ORG 

BLK/BLU 

ANTI-THEFT/ 
CENTRAL LOCKING 
MODULE 

ANTI-THEFT 
HORN 

Power door lock system - with anti-theft (1 of 2) 
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UNLOCK SWITCH 

ENGINE 
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SWITCH 
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UFTGATE DECKLIO SWITCH f—————— 1 CENTRAL TIMER 
TAILGATE/ | | MODULE 

DECKLID 
ANTI-THEFT | ! 

UNE T SWITCH leeer/ code be Fe IN te ee eee 

LIFTGATE DECKLID SWITCH 

~ 7] CENTRAL 
fetal BOX NCA 

(NOT USED) (NOT USED) 

BLK/RED 
‘ip 

BLK/ORG WHT /GRN 
BLK/BLU 

OTHERS 
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AJAR SWITCH 

WHT/GRN 
1 BLK BLK 2 WHT/BLK ap ———_—_—__( 

3 WHT/BLK 
A YEL/BLK a BLK/GRN 

BLK/BLU 

BLK/ORG 
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LEFT is iy as a mee AJAR SWITCH 

Cs ea ES ra ae Bee 
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FRONT DOOR 
AJAR SWITCH 

: ‘ | 3 | 3 
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lat Ie, iW} he > a > al 3s kl gel al oa] Sal el celal 6 SJ 8} 8 

~ 

e] Sass] 3B1 31 =l Sask) SR] 2 a af Be =] £Fl/ala| ala] ao =| E¥lala| alal a 

Cant on 

balla pallial onsee LEFT REAR 
DRIVER DOOR LOCK MOTOR jOOR LOCK DOOR LOCK 0 PASSENGER DOOR LOCK MOTOR mee rel 

Power door lock system - with anti-theft (2 of 2) 
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BLK /BLU 

BLK/YEL 
BLK/RED 
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BLK/YEL 
=! | 

PASSENGER DOOR 
LOCK/UNLOCK SWITCH 

UFTGATE/ 
DECKLID 8LK/RED 
RELEASE 
SWITCH 

BLK/YEL 
DATA LINK f 
CONNECTOR & 

DRIVER DOOR LOCK/ 
UNLOCK SWITCH 

Power door lock system - without anti-theft (1 of 2) 
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LIFTGATE DECKLID SWITCH 

NCA NCA 

(NOT USED) (NOT USED) 

DRIVER SIDE DOOR LOCK MOTOR 

(NOT USED) 

Power door lock system - without anti-theft (2 of 2) 

LIFTGATE DECKLID SWITCH 

NCA 

(NOT USED) 

PASSENGER SIDE DOOR LOCK MOTOR 

NCA 

(NOT USED) 

REAR PASSE 
000! 

NGER 
LOCK 

“| CENTRAL TIMER 
MODULE 

CENTRAL 
JUNCTION BOX 

7 

I 
| 
4 

RIGHT 
FRONT DOOR 
AJAR SWITCH 

aux | BLK 

BLK/GRN $$ 

RIGHT 
REAR DOOR 

AJAR SWITCH 

AJAR SWITCH 

REAR DRIVER 
SIOE DOOR LOCK 

MOTOE 



ORIVER'S SIDE 
FRONT SWITCH 

OFF ONE 
TOUCH 
DOWN 

_ Power window system 
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HOT IN RUN AND START 
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FUSE | JUNCTION 
| BOX 

DRIVER'S 
WINDOW 
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LEFT 
REAR 
SWITCH 

YEL/ WHT / YEL/ WHT/ 
vio vio BLU BLU 

YEL/ WHT/ 
BLU BLU 
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POWER 
WINDOWS) 

YEL/ WHT/ YEL/ WHT/ YEL/ WHT/ GRN/ 
vio vio RED RED BLU BLU RED 

YEL/ WHT / 
YEL/ ussih RED RED vio vio 

YEL/ WHT/ 
RED RED 

LEFT REAR 
WINDOW MOTOR 

YEL/ WHT/ 

YEL/ WHT/ RED RED 

vio vio 

RIGHT REAR RIGHT FRONT 
WINDOW MOTOR WINDOW MOTOR 
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HOT IN ACC OR RUN HOT IN RUN OR START HOT AT ALL TIMES 
— — 7 CENTRAL 7 ~~ 7 SATTERY 
FUSE | JUNCTION FUSE, JUNCTION 

BOX (CJB) BOX (BJB) 

CRUISE CONTROL IND 

SPEEDOMETER 

ENGINE COOLANT 
TEMPERATURE GAUGE 

TACHOMETER 

FUEL GAUGE 

er) 

CATALYST WARNING IND 

& 
& 

CHECK ENGINE IND 

©) 
PRE-GLOW IND 

ss 

Pe 
WY 

AIR BAG IND 

LOW BRAKE FLUID LEVEL/ 
PARK BRAKE IND 

LOW OIL PRESSURE IND 

INSTRUMENT CLUSTER 

YEL/ YEL/ 
BLU GRN 

POWER 
DISTRIBUTION 

BLK /ORG SYSTEM 

BRN/RED 

WHT /BLK 

BLK/RED 

BLK/GRN 

WHT /RED 

YEL/BLU 

GRY/VIO 

RED 

BLU/WHT 

BRN/GRN 

GRN/RED 

_ fistrument panel gauges and warning lights system 

DISTRIBUTION 
SYSTEM 

PARK BAKE 
SWITCH 

10A 

BLK/BLU 

WHT /BLK 

Ss 
CRUISE 

CONTROL MODULE 

WHT/RED = 71 
| 

| | 
| | BRN/RED 

(Sea el) 
FUEL TANK 

BLK/RED 

BLK/GRN 

CONTROL MODULE 

BLU/BLK 

GRY/ORG t ae my 

| | 
| | 
| { 
| | 
i — — 3 

POWERTRAIN 
CONTROL MODULE 

GRY/RED ( 

BLU/RED 

DATA LINK 
CONNECTOR 

BRN/GRN 

Coe 
AIR BAG 

DIAGNOSTIC MODULE 

BRAKE FLUID 
LEVEL SWITCH 

OIL PRESSURE 
SWITCH 
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HOT AT HOT IN RUN 
ALL TIMES OR ACC 

—=—-----=- ea CENTRAL: 
| FUSE FUSE jCUNCTION BOX 

1% 15a 7.54 | 

ANTENNA 

COAX 
LEAD 

) BLU/BLK p INTERIOR 
LIGHTS SYSTEM SPEED 

CONTROL 
y—_BLK/ORG_, ANTI-THEFT eee 

SYSTEM } 

Loo 
) BLK/GRN Pr 
) BLK/GRN : 

POWERTRAIN 
CONTROL MODULE 

WHT/GRN 4 ¥ 

Wy asa 

RADIO 

RIGHT REAR RIGHT FRONT LEFT REAR LEFT FRONT 
SPEAKER SPEAKER SPEAKER SPEAKER 

Radio system (typical w/o CD player) 
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HOT AT ALL TIMES 

“) CENTRAL 
| JUNCTION 
BOX 

WINDSHIELD 
WIPER 
RELAY 

~~~ 71 CENTRAL 
| | TIMER 
| { MOOULE 

| 

WIPER 
WASHER 
SWITCH lod 

& 
3S 
a 
w 
x 
7) 
< 
= 

WHT/GRN WHT/BLK 

{ JUNCTION 
a0 iat cEnreal= 

WHT /BLK 

WHT/GRN 

X oh SB aes CENTRAL 
c [TIMER 

MODULE 

2-speed wiper motor system 
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WHT/BLK 

WIPER/ 
WASHER 
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REAR WIPER ON REAR WIPER ON 
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| JUNCTION 
1 BOX 

OC ig “I CENTRAL 
| TIMER 

6 j MODULE 
WHT /BLK WHT/GRN 

e 

el: 

x= a io ra 

WHT /BLU 

WINDSHIELD 
WIPER 
MOTOR 

Ti Dk ae J es ee CENTRAL 
| JUNCTION 

Sane ee ee ee CENTRAL 
. TIMER 

Intermittent wiper motor system 
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HOT IN RUN HOT AT , HOT AT 
OR START ALL TIMES evo 2! ALL TIMES 

UCE NT RALCE | nell i Chir ooeee Cire Ce MRE ue cece RE OT oe aD eta br al Gna qt we 1S GoM RRR Dec ees Satan Ua 7] BATTERY 
J JUNCTION | JUNCTION DAYTIME I FUSE | BOX ape’ BOX 
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| 
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| 
| 
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17 27 
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aoe eee 

GRN/ BLK/ | BLK/ | BLK/ GRN/ | GRN/ | GRN/ GRN/ | GRN/ |GRN/ 
RED WHT} BLU] YEL YEL BLK ORG WHT ORG | WHT 

eo—~e-—e 
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RUNNING BLK/ 
LAMPS ORG 
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BLK 
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RIGHT 
HEAD— 

== LAMP 
SWITCH BLK 

BLK | GRN/ 
BLK 

2 

GRN/ 
WHT 

2 

aetna > ~~ 1 MULTIFUNCTON INSTRUMENT” “4 1 
| | SWITCH CLUSTER | | 

| NEUTRAL Hi | 
BEAM | 

; BLK/ 
ORG 

Saws SE => — 71 BATTERY. 
| JUNCTION 

IND | 

a—al 

= 

Headlight system (with Daytime Running Lights, w/o HID lamps) 
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HOT IN RUN HOT AT HOT AT 
OR START ALL TIMES ALL: TIMES: | ere, fons 2 e  e Pee CAE ee Yee eae 
ae Vor aaa hel CENTRAL fe oe eS ae ee ee ee ~~] BATTERY 

{ JUNCTION j JUNCTION 
FUSE , BOX 

7.54 | 
oa 

GRN/ GRN/ | GRN/ 
RED BLK} RED 

BLK/ | BLK/ GRN/ | GRN/ GRN/ | GRN/ 
BLU YEL YEL @LK WHT ORG 

e e 

BLK/ 
ORG 

e | 
ek OS Gees se LIGHT. BLK (2423) 

j SWITCH 
£ 

GRN/ 
WHT 

~~  MULTIFUNCTON INSTRUMENT [- 7 7 
| SWITCH 

So it. os ees coe Pete UBATIERY 
| JUNCTION 

FOG 
LAMP 

Headlight system (without Daytime Running Lights, w/o HID lamps) 
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GLOSSARY GL-1 

AIR/FUEL RATIO: The ratio of air-to-gasoline by weight in the fuel mix- 
ture drawn into the engine. 

AIR INJECTION: One method of reducing harmful exhaust emissions by 
injecting air into each of the exhaust ports of an engine. The fresh air 
entering the hot exhaust manifold causes any remaining fuel to be burned 
before it can exit the tailpipe. 

ALTERNATOR: A device used for converting mechanical energy into 
electrical energy. 

AMMETER: An instrument, calibrated in amperes, used to measure the 
flow of an electrical current in a circuit. Ammeters are always connected in 
series with the circuit being tested. 

AMPERE: The rate of flow of electrical current present when one volt of 
electrical pressure is applied against one ohm of electrical resistance. 

ANALOG COMPUTER: Any microprocessor that uses similar (analo- 
gous) electrical signals to make its calculations. 

ARMATURE: A laminated, soft iron core wrapped by a wire that converts 
electrical energy to mechanical energy as in a motor or relay. When rotated 
in a magnetic field, it changes mechanical energy into electrical energy as 
in a generator. 

ATMOSPHERIC PRESSURE: The pressure on the Earth’s surface 
caused by the weight of the air in the atmosphere. At sea level, this pres- 
sure is 14.7 psi at 32°F (101 kPa at 0°C). 

ATOMIZATION: The breaking down of a liquid into a fine mist that can 
be suspended. in air. 

AXIAL PLAY: Movement parallel to a shaft or bearing bore. 

BACKFIRE: The sudden combustion of gases in the intake or exhaust 
system that results in a loud explosion. 

BACKLASH: The clearance or play between two parts, such as meshed gears. 

BACKPRESSURE: Restrictions in the exhaust system that slow the exit 
of exhaust gases from the combustion chamber. 

BAKELITE: A heat resistant, plastic insulator material commonly used in 
printed circuit boards and transistorized components. 

BALL BEARING: A bearing made up of hardened inner and outer races 
between which hardened steel balls roll. 

BALLAST RESISTOR: A resistor in the primary ignition circuit that low- 
ers voltage after the engine is started to reduce wear on ignition compo- 
nents. 

BEARING: A friction reducing, supportive device see located between 
a stationary part and a moving part. 

BIMETAL TEMPERATURE SENSOR: Any sensor or switch made of 

two dissimilar types of metal that bend when heated or cooled due to the 
different expansion rates of the alloys. These types of sensors usually func- 
tion as an on/off switch. 

BLOWBY: Combustion gases, composed of water vapor and unburned 
fuel, that leak past the piston rings into the crankcase during normal 
engine operation. These gases are removed by the PCV system to prevent 
the buildup of harmful acids in the crankcase. 

BRAKE PAD: A brake shoe and lining assembly used with disc brakes. 

BRAKE SHOE: The backing for the brake lining. The term is, however, 
usually applied to the assembly of the brake backing and lining. 

BUSHING: A liner, usually removable, for a bearing; an anti-friction liner 
used in place of a bearing. 

CALIPER: A hydraulically activated device in a disc brake system, which 
is mounted straddling the brake rotor (disc). The caliper contains at least 
one piston and two brake pads. Hydraulic pressure on the piston(s) forces 
the pads against the rotor. 

CAMSHAFT: A shaft in the engine on which are the lobes (cams) which 
operate the valves. The camshaft is driven by the crankshaft, via a belt, 
chain or gears, at one half the crankshaft speed. 

CAPACITOR: A device which stores an electrical charge. 

CARBON MONOXIDE (CO): A colorless, odorless gas given off as a 
normal byproduct of combustion. It is poisonous and extremely dangerous 
in confined areas, building up slowly to toxic levels without warning if ade- 
quate ventilation is not available. 

CARBURETOR: A device, usually mounted on the intake manifold of an 
engine, which mixes the air and fuel in the proper proportion to allow even 
combustion. 

CATALYTIC CONVERTER: A device installed in the exhaust system, like 
a muffler, that converts harmful byproducts of combustion into carbon 
dioxide and water vapor by means of a heat-producing chemical reaction. 

CENTRIFUGAL ADVANCE: A mechanical method of advancing the 
spark timing by using flyweights in the distributor that react to ee 
force generated by the distributor shaft rotation. 

CHECK VALVE: Any one-way valve installed to permit the flow of air, fuel 
or vacuum in one direction only. 

CHOKE: A device, usually a moveable valve, placed in the intake path of a 

carburetor to restrict the flow of air. 

CIRCUIT: Any unbroken path through which an electrical current can 

flow. Also used to describe fuel flow in some instances. 

CIRCUIT BREAKER: A switch which protects an electrical circuit from over- 

load by opening the circuit when the current flow exceeds a predetermined 

level. Some circuit breakers must be reset manually, while most reset automati- 

cally. 
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COIL (IGNITION): A transformer in the ignition circuit which steps up 
the voltage provided to the spark plugs. 

COMBINATION MANIFOLD: An assembly which includes both the 
intake and exhaust manifolds in one casting. 

COMBINATION VALVE: A device used in some fuel systems that routes 
fuel vapors to a charcoal storage canister instead of venting them into the 
atmosphere. The valve relieves fuel tank pressure and allows fresh air into 
the tank as the fuel level drops to prevent a vapor lock situation. 

COMPRESSION RATIO: The comparison of the total volume of the cylin- 
der and combustion chamber with the piston at BDC and the piston at TDC. 

CONDENSER: 1. An electrical device which acts to store an electrical 
charge, preventing voltage surges. 2. A radiator-like device in the air condi- 
tioning system in which refrigerant gas condenses into a liquid, giving off 
heat. 

CONDUCTOR: Any material through which an electrical current can be 
transmitted easily. 

CONTINUITY: Continuous or complete circuit. Can be checked with an 
ohmmeter. 

COUNTERSHAFT: An intermediate shaft which is rotated by a mainshaft 
and transmits, in turn, that rotation to a working part. 

CRANKCASE: The lower part of an engine in which the crankshaft and 
related parts operate. 

CRANKSHAFT: The main driving shaft of an engine which receives reci- 
procating motion from the pistons and converts it to rotary motion. 

CYLINDER: In an engine, the round hole in the engine block in which the 
piston(s) ride. 

CYLINDER BLOCK: The main structural member of an engine in which 
is found the cylinders, crankshaft and other principal parts. 

CYLINDER HEAD: The detachable portion of the engine, usually fas- 
tened to the top of the cylinder block and containing all or most of the 
combustion chambers. On overhead valve engines, it contains the valves 
and their operating parts. On overhead cam engines, it contains the 
camshaft as well. 

DEAD CENTER: The extreme top or bottom of the piston stroke. 

DETONATION: An unwanted explosion of the air/fuel mixture in the com- 
bustion chamber caused by excess heat and compression, advanced tim- 
ing, or an overly lean mixture. Also referred to as “ping”. 

DIAPHRAGM: A thin, flexible wall separating two cavities, such as in a 
vacuum advance unit. 

DIESELING: A condition in which hot spots in the combustion chamber 
cause the engine to run on after the key is turned off. 

DIFFERENTIAL: A geared assembly which allows the transmission of 
motion between drive axles, giving one axle the ability to turn faster than 
the other. 

DIODE: An electrical device that will allow current to flow in one direction 

only. 

DISC BRAKE: A hydraulic braking assembly consisting of a brake disc, or 
rotor, mounted on an axle, and a caliper assembly containing, usually two 
brake pads which are activated by hydraulic pressure. The pads are forced 
against the sides of the disc, creating friction which slows the vehicle. 

DISTRIBUTOR: A mechanically driven device on an engine which is 
responsible for electrically firing the spark plug at a predetermined point of 
the piston stroke. 

DOWEL PIN: A pin, inserted in mating holes in two different parts allow- 
ing those parts to maintain a fixed relationship. 

DRUM BRAKE: A braking system which consists of two brake shoes and 
one or two wheel cylinders, mounted on a fixed backing plate, and a brake 
drum, mounted on an axle, which revolves around the assembly. 

DWELL: The rate, measured in degrees of shaft rotation, at which an 
electrical circuit cycles on and off. 

ELECTRONIC CONTROL UNIT (ECU): Ignition module, module, 
amplifier or igniter. See Module for definition. 

ELECTRONIC IGNITION: A system in which the timing and firing of the 
spark plugs is controlled by an electronic control unit, usually called a 
module. These systems have no points or condenser. 

END-PLAY: The measured amount of axial movement in a shaft. 

ENGINE: A device that converts heat into mechanical energy. 

EXHAUST MANIFOLD: A set of cast passages or pipes which conduct 
exhaust gases from the engine. 

FEELER GAUGE: A blade, usually metal, of precisely predetermined 
thickness, used to measure the clearance between two parts. 

FIRING ORDER: The order in which combustion occurs in the cylinders 
of an engine. Also the order in which spark is distributed to the plugs by 
the distributor. 

FLOODING: The presence of too much fuel in the intake manifold and 
combustion chamber which prevents the air/fuel mixture from firing, 
thereby causing a no-start situation. 

FLYWHEEL: A disc shaped part bolted to the rear end of the crankshaft. 
Around the outer perimeter is affixed the ring gear. The starter drive 
engages the ring gear, turning the flywheel, which rotates the crankshaft, 
imparting the initial starting motion to the engine. 

FOOT POUND (ft. Ibs. or sometimes, ft.Ib.): The amount of energy 
” work needed to raise an item weighing one pound, a distance of one 
Oot. 

FUSE: A protective device in a circuit which prevents circuit overload by 
breaking the circuit when a specific amperage is present. The device is con- 
structed around a strip or wire of a lower amperage rating than the circuit it 
is designed to protect. When an amperage higher than that stamped onthe ~ 
fuse is present in the circuit, the strip or wire melts, opening the circuit. 
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GEAR RATIO: The ratio between the number of teeth on meshing gears. 

GENERATOR: A device which converts mechanical energy into electrical 
energy. 

HEAT RANGE: The measure of a spark plug’s ability to dissipate heat 
from its firing end. The higher the heat range, the hotter the plug fires. 

HUB: The center part of a wheel or gear. 

HYDROCARBON (HC): Any chemical compound made up of hydrogen and 
carbon. A major pollutant formed by the engine as a byproduct of combustion. 

HYDROMETER: An instrument used to measure the specific gravity of a 
solution. 

INCH POUND (inch Ibs.; sometimes in.Ib. or in. Ibs.): One twelfth 
of a foot pound. 

INDUCTION: A means of transferring electrical energy in the form of a 
magnetic field. Principle used in the ignition coil to increase voltage. 

INJECTOR: A device which receives metered fuel under relatively iow 
pressure and is activated to inject the fuel into the engine under relatively 
high pressure at a predetermined time. 

INPUT SHAFT: The shaft to which torque is applied, usually carrying the 
driving gear or gears. . 

INTAKE MANIFOLD: A casting of passages or pipes used to conduct air 
or a fuel/air mixture to the cylinders. 

JOURNAL: The bearing surface within which a shaft operates. 

KEY: A small block usually fitted in a notch between a shaft and a hub to 
prevent slippage of the two parts. 

MANIFOLD: A casting of passages or set of pipes which connect the 
cylinders to an inlet or outlet source. 

MANIFOLD VACUUM: Low pressure in an engine intake manifold 
formed just below the throttle plates. Manifold vacuum is highest at idle 
and drops under acceleration. 

MASTER CYLINDER: The primary fluid pressurizing device in a 
hydraulic system. In automotive use, it is found in brake and hydraulic 
clutch systems and is pedal activated, either directly or, in a power brake 
system, through the power booster. 

MODULE: Electronic control unit, amplifier or igniter of solid state or 
integrated design which controls the current flow in the ignition primary 
circuit based on input from the pick-up coil. When the module opens the 
primary circuit, high secondary voltage is induced in the coil. 

NEEDLE BEARING: A bearing which consists of a number (usually a 
large number) of long, thin rollers. 

OHM: (2) The unit used to measure the resistance of conductor-to-elec- 
trical flow. One ohm is the amount of resistance that limits current flow to 
one ampere in a circuit with one volt of pressure. 

OHMMETER: An instrument used for measuring the resistance, in ohms, 
in an electrical circuit. 

OUTPUT SHAFT: The shaft which transmits torque from a device, such 
as a transmission. 

OVERDRIVE: A gear assembly which produces more shaft revolutions 
than that transmitted to it. 

OVERHEAD CAMSHAFT (OHC): An engine configuration in which the 
camshaft is mounted on top of the cylinder head and operates the valve 
either directly or by means of rocker arms. 

OVERHEAD VALVE (OHV): An engine configuration in which all of 
the valves are located in the cylinder head and the camshaft is located in 
the cylinder block. The camshaft operates the valves via lifters and 
pushrods. 

OXIDES OF NITROGEN (NOx): Chemical compounds of nitrogen pro- 
duced as a byproduct of combustion. They combine with hydrocarbons to 
produce smog. 

OXYGEN SENSOR: Use with the feedback system to sense the presence 
of oxygen in the exhaust gas and signal the computer which can reference 
the voltage signal to an air/fuel ratio. 

PINION: The smaller of two meshing gears. 

PISTON RING: An open-ended ring with fits into a groove on the outer 
diameter of the piston. Its chief function is to form a seal between the pis- 
ton and cylinder wall. Most automotive pistons have three rings: two for 
compression sealing; one for oil sealing. 

PRELOAD: A predetermined load placed on a bearing during assembly or 
by adjustment. 

PRIMARY CIRCUIT: the low voltage side of the ignition system which 
consists of the ignition switch, ballast resistor or resistance wire, bypass, 
coil, electronic control unit and pick-up coil as well as the connecting wires 
and harnesses. 

PRESS FIT: The mating of two parts under pressure, due to the inner 
diameter of one being smaller than the outer diameter of the other, or vice 
versa; an interference fit. 

RACE: The surface on the inner or outer ring of a bearing on which the 
balls, needles or rollers move. 

REGULATOR: A device which maintains the amperage and/or voltage lev- 
els of a circuit at predetermined values. 

RELAY: A switch which automatically opens and/or closes a circuit. 

RESISTANCE: The opposition to the flow of current through a circuit or 
electrical device, and is measured in ohms. Resistance is equal to the volt- 
age divided by the amperage. 

RESISTOR: A device, usually made of wire, which offers a preset amount 
of resistance in an electrical circuit. 
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RING GEAR: The name given to a ring-shaped gear attached to a differ- 
ential case, or affixed to a flywheel or as part of a planetary gear set. 

ROLLER BEARING: A bearing made up of hardened inner and outer 
races between which hardened steel rollers move. 

ROTOR: 1. The disc-shaped part of a disc brake assembly, upon which 
the brake pads bear; also called, brake disc. 2. The device mounted atop 
the distributor shaft, which passes current to the distributor cap tower 
contacts. 

SECONDARY CIRCUIT: The high voltage side of the ignition system, 
usually above 20,000 volts. The secondary includes the ignition coil, coil 
wire, distributor cap and rotor, spark plug wires and spark plugs. 

SENDING UNIT: A mechanical, electrical, hydraulic or electro-magnetic 
device which transmits information to a gauge. 

SENSOR: Any device designed to measure engine operating conditions 
or ambient pressures and temperatures. Usually electronic in nature and 
designed to send a voltage signal to an on-board computer, some sensors 
may operate as a simple on/off switch or they may provide a variable volt- 
age signal (like a potentiometer) as conditions or measured parameters 
change. 

SHIM: Spacers of precise, predetermined thickness used between parts to 
establish a proper working relationship. 

SLAVE CYLINDER: In automotive use, a device in the hydraulic clutch 
system which is activated by hydraulic force, disengaging the clutch. 

SOLENOID: A coil used to produce a magnetic field, the effect of which 
is to produce work. 

SPARK PLUG: A device screwed into the combustion chamber of a spark 
ignition engine. The basic construction is a conductive core inside of a 
ceramic insulator, mounted in an outer conductive base. An electrical 
charge from the spark plug wire travels along the conductive core and 
jumps a preset air gap to a grounding point or points at the end of the con- 
ductive base. The resultant spark ignites the fuel/air mixture in the com- 
bustion chamber. 

SPLINES: Ridges machined or cast onto the outer diameter of a shaft or 
inner diameter of a bore to enable parts to mate without rotation. 

TACHOMETER: A device used to measure the rotary speed of an engine, 
shaft, gear, etc., usually in rotations per minute. 

THERMOSTAT: A valve, located in the cooling system of an engine, 
which is closed when cold and opens gradually in response to engine 

heating, controlling the temperature of the coolant and rate of coolant 
flow. ; 

TOP DEAD CENTER (TDC): The point at which the piston reaches the 
top of its travel on the compression stroke. 

TORQUE: The twisting force applied to an object. 

TORQUE CONVERTER: A turbine used to transmit power from a driving 
member to a driven member via hydraulic action, providing changes in 
drive ratio and torque. In automotive use, it links the driveplate at the rear 
of the engine to the automatic transmission. 

TRANSDUCER: A device used to change a force into an electrical signal. 

TRANSISTOR: A semi-conductor component which can be actuated by a 
small voltage to perform an electrical switching function. 

TUNE-UP: A regular maintenance function, usually associated with the 
replacement and adjustment of parts and components in the electrical and 
fuel systems of a vehicle for the purpose of attaining optimum perfor- 
mance. 

TURBOCHARGER: An exhaust driven pump which compresses intake air 
and forces it into the combustion chambers at higher than atmospheric 
pressures. The increased air pressure allows more fuel to be burned and 
results in increased horsepower being produced. 

VACUUM ADVANCE: A device which advances the ignition timing in 
response to increased engine vacuum. 

VACUUM GAUGE: An instrument used to measure the presence of vac- 
uum in a chamber. 

VALVE: A device which control the pressure, direction of flow or rate of 
flow of a liquid or gas. 

VALVE CLEARANCE: The measured gap between the end of the valve 
stem and the rocker arm, cam lobe or follower that activates the valve. 

VISCOSITY: The rating of a liquid’s internal resistance to flow. 

VOLTMETER: An instrument used for measuring electrical force in units 
called volts. Voltmeters are always connected parallel with the circuit being 
tested. 

WHEEL CYLINDER: Found in the automotive drum brake assembly, it is 
a device, actuated by hydraulic pressure, which, through internal pistons, 
pushes the brake shoes outward against the drums. 



A 
ABOUT THIS MANUAL, 0-5 

ABS HYDRAULIC UNIT, REMOVAL AND INSTALLATION, 9-15 

ABS WHEEL SENSOR, TESTING, REMOVAL AND INSTALLATION, 9-16 

ACCELERATOR 
cable, removal, installation and adjustment, 4A-6 

pedal, removal and installation, 4A-7 

AIR CLEANER ASSEMBLY AND AIR INTAKE COMPONENTS, 
REMOVAL AND INSTALLATION, 4A-4 

AIR CONDITIONING SYSTEM 
components, removal and installation, 3-14 

general information and precautions, 3-14 

AIR CONDITIONING/HEATER CONTROLS, REMOVAL AND 
INSTALLATION, 3-9 : 

AIR FILTER REPLACEMENT, 1-19 
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BACK-UP LIGHT SWITCH, REMOVAL AND 
INSTALLATION, 7A-6 

BALLJOINT, FRONT, REPLACEMENT, 10-11 
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check, maintenance and charging, 1-16 
disconnection, 5A-2 
removal, installation, testing and charging, 5A-3 

BODY DAMAGE, REPAIR 
major, 11-7 

minor, 11-3 
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EMBLEMS, REMOVAL AND INSTALLATION, 11-31 

BODY, 11-1 THROUGH 11-46 
bumper covers, removal and installation, 11-7 
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removal and installation, 11-23 

door 
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exterior mirror and glass, removal and installation, 11-22 
fenderwell liner, removal and installation, 11-44 
fuel filler door and lock cylinder, removal and 

installation, 11-44 | 
glovebox, removal and installation, 11-41 
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maintenance 
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installation, 11-31 

sunroof, removal, installation and adjustment, 11-31 
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BRAKES, 9-1 THROUGH 9-22 
ABS hydraulic unit, removal and installation, 9-15 

ABS wheel sensor, testing, removal and installation, 9-16 

booster (power), testing, removal and installation, 9-13 
caliper (front), removal, overhaul and installation, 9-4 
check, 1-24 

disc (front), inspection, removal and installation, 9-5 
drum (rear), removal, inspection and installation, 9-6 
electronic brake distribution (ABS models), general 

information, 9-15 

hydraulic pipes and hoses, inspection, removal and 
installation, 9-12 

hydraulic system, bleeding, 9-13 
light switch, removal, installation and adjustment, 9-18 
master cylinder, removal and installation, 9-9 
pads (front), replacement, 9-2 
parking brake 

cables, removal and installation, 9-19 
lever, removal and installation, 9-18 

pedal, removal and installation, 9-10 
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and installation, 9-15 

rear wheel cylinders, removal, overhaul and installation, 9-8 
shoes (rear), replacement, 9-6 
Traction control system, general information, 9-18 
Traction control/AdvanceTrac control components, removal and 

‘installation, 9-17 
vacuum booster unit vacuum hose and non-return valve, 

removal, testing and installation, 9-14 

BULB REPLACEMENT 
exterior lights, 12-9 
interior lights, 12-13 

BUMPER COVERS, REMOVAL AND 
INSTALLATION, 11-7 

BUYING PARTS, 0-7 

C 
CABIN AIR FILTER REPLACEMENT, 1-26 
CALIPER, FRONT BRAKE, REMOVAL, OVERHAUL AND 

INSTALLATION, 9-3 
CAMSHAFT COVER, REMOVAL AND 

INSTALLATION, 2C-4 
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CAMSHAFT OIL SEAL(S), REPLACEMENT 
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2.0L Zetec-E engine, 2B-14 
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REMOVAL, INSPECTION AND INSTALLATION, 
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ENGINE, 2B-15 
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general information and precautions, 5A-4 

testing, 5A-4 
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control module, removal and installation, 12-33 

Sliding contact, removal and installation, 12-33 

units, removal.and installation, 12-31 

anti-theft alarm system, general information, 12-25 
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replacement, 12-24 

bulbs 
exterior lights, replacement, 12-9 
interior lights, replacement, 12-13 

cigarette lighter, removal and installation, 12-34 

clock, removal and installation, 12-20 

compact disc autochanger, removal and installation, 12-30 
Cruise control system, general information and component 

replacement, 12-26 
electric seat components, removal and installation, 12-34 
electrical troubleshooting, general information, 12-2 
exterior light units, removal and installation, 12-15 

fuses, relays and timer module, testing and replacement, 12-3 
headlight 

and front foglight beam alignment, checking and 
adjustment, 12-17 

leveling motor, removal and installation, 12-18 

horn, removal and installation, 12-20 
instrument cluster 

components, removal and installation, 12-19 

removal and installation, 12-19 
liftgate wiper motor assembly, removal and installation, 12-23 

radio antenna, removal and installation, 12-31 
radio/cassette player (Audio Unit), removal and installation, 12-29 
speakers, removal and installation, 12-30 
Switches, removal and installation, 12-4 

windshield wiper motor and linkage, removal and 
installation, 12-21 

windshield/liftgate washer system components, removal and 
installation, 12-27 

wiper arms, removal and installation, 12-21 

wiring diagrams, general information, 12-35 

CIGARETTE LIGHTER, REMOVAL AND 
INSTALLATION, 12-34 

CLOCK, REMOVAL AND INSTALLATION, 12-20 

CLUTCH, 6-1 THROUGH 6-10 
checking, 6-2 

components, removal, inspection and installation, 6-5 
hydraulic linkage inspection, 1-25 

- hydraulic system, bleeding, 6-8 

master cylinder, removal and installation, 6-3 
pedal 

freeplay check, 1-13 

removal and installation, 6-4 
release bearing (and slave cylinder), removal, inspection and 

installation, 6-7 

COIL SPRINGS, REAR, REMOVAL AND 
INSTALLATION, 10-14 

COMPACT DISC AUTOCHANGER, REMOVAL AND 
INSTALLATION, 12-30 

CONSOLE, REMOVAL AND INSTALLATION 
center, 11-40 
overhead, 11-41 

CONVERSION FACTORS, 0-18 

COOLING FAN(S), TESTING, REMOVAL AND 
INSTALLATION, 3-5 . 

COOLING SYSTEM 
check, 1-21 
hoses, disconnection and replacement, 3-3 

servicing (draining, flushing and refilling), 1-30 

COOLING, HEATING & AIR CONDITIONING SYSTEMS, 
3-1 THROUGH 3-18 

air conditioning system 
components, removal and installation, 3-14 
general information and precautions, 3-14 

cooling system hoses, disconnection and replacement, 3-3 
cylinder head temperature (CHT) sensor, removal and 

installation, 3-5 
engine coolant (antifreeze), general information, 3-3 
heater/air conditioning controls, removal and installation, 3-13 

heater/ventilation components, removal and installation, 3-9 

radiator 
and expansion tank, removal, inspection and 

installation, 3-6 

electric cooling fan(s), testing, removal and installation,3-5 

thermostat, removal, testing and installation, 3-4 

water pump, check, removal and installation, 3-8 
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CRANKCASE EMISSION SYSTEM, COMPONENT 
REPLACEMENT, 4B-3 

CRANKSHAFT 
inspection, 2D-17 

installation and main bearing clearance check, 2D-19 
removal, 2D-13 

CRANKSHAFT OIL SEALS, REPLACEMENT 
2.0L SPI engine, 2A-15, 16 
2.0L Zetec-E engine, 2B-28 

2.3L and 2005 2.0L engines, 2C-23 

CRANKSHAFT PULLEY, REMOVAL AND 
INSTALLATION, 2B-7, 2C-9 

CRUISE CONTROL SYSTEM, GENERAL INFORMATION 
AND COMPONENT REPLACEMENT, 12-26 

CYLINDER BLOCK/CRANKCASE, CLEANING AND 
INSPECTION, 2D-13 

CYLINDER HEAD 
and valve components, cleaning and inspection, 2D-9 
disassembly, 2D-8 
reassembly, 2D-10 
removal and installation 

2.0L SPI engine, 2A-11 

2.0L Zetec-E engine, 2B-18 

2.3L and 2005 2.0L engines, 2C-17 

CYLINDER HEAD TEMPERATURE (CHT) SENSOR, 
REMOVAL AND INSTALLATION, 3-5 

D 
DECK (TRUNK) LID 
lock components, removal and installation, 11-24 
removal and installation, 11-23 

DISC, FRONT BRAKE, INSPECTION, REMOVAL AND 
INSTALLATION, 9-5 

DOOR 
handle and lock components, removal and installation, 11-16 
inner trim panel, removal and installation, 11-12 
window glass, removal and installation, 11-21 
window regulator, removal and installation, 11-13 
removal and installation, 11-15 

DRIVEAXLES, 8-1 THROUGH 8-8 
inner tripod joint boot, replacement, 8-4 
inspection and joint replacement, 8-7 
outer CV joint boot, replacement, 8-6 
removal and installation, 8-2 

DRIVEBELT CHECK AND REPLACEMENT, 1-14 
DRUM, REAR BRAKE, REMOVAL, INSPECTION AND 

INSTALLATION, 9-6 

E 
ELECTRIC SEAT COMPONENTS, REMOVAL AND 

INSTALLATION, 12-34 

ELECTRICAL TROUBLESHOOTING, GENERAL 
INFORMATION, 12-2 

ELECTRONIC BRAKE DISTRIBUTION (ABS MODELS), 
GENERAL INFORMATION, 9-15 . 

EMISSIONS AND ENGINE CONTROL SYSTEMS, 
4B-1 THROUGH 4B-12 

catalytic converter, general information, removal and 
installation, 4B-6 

crankcase emission system, component replacement, 4B-3 

evaporative loss emission control system, component 

replacement, 4B-2 
Exhaust Gas Recirculation (EGR) system, component 

replacement, 4B-4 

On-Board Diagnostic system (OBD-II) and diagnostic trouble 
codes, 4B-6 

oxygen sensors, removal and installation, 4B-5 

ENGINE 
2.0L SPI engine, 2A-1 through 2A-20 
2.0L Zetec-E engine, 2B-1 through 2B-36 
2.3L and 2005 2.0L engines, 2C-1 through 2C-30 
camshaft cover, removal and installation, 2C-4 
camshaft oil seal(s), replacement 

2.0L SPI engine, 2A-6 
2.0L Zetec-E engine, 2B-14 

camshaft(s), lifters and rocker arms, removal, inspection and 
installation, 2.0L SPI engine, 2A-6 

camshafts and cam followers, removal, inspection and 
installation, 2.0L Zetec-E engine, 2B-15 

camshafts and tappets, removal, inspection and 
installation, 20-13 

compression test, description and interpretation, 2B-3, 2C-3 
crankshaft 

inspection, 2D-17 
installation and main bearing clearance check, 2D-19 
removal, 2D-13 

crankshaft front oil seal, replacement 
2.0L SPI engine, 2A-15 

crankshaft oil seals, replacement 
2.0L Zetec-E engine, 2B-28 

2.3L and 2005 2.0L engines, 2C-23 
Crankshaft pulley, removal and installation, 2B-7, 2C-9 
crankshaft rear oil seal, replacement 

2.0L SPI engine, 2A-16 
cylinder block/crankcase, cleaning and inspection, 2D-13 
cylinder head 

and valve components, cleaning and inspection, 2D-9 
disassembly, 2D-8 
reassembly, 2D-10 
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removal and installation 
2.0L SPI engine, 2A-11 
2.0L Zetec-E engine, 2B-18 
2.3L and 2005 2.0L engines, 2C-17 

exhaust manifold, removal and installation, 2A-10, 2C-7 
flywheel/driveplate, removal and installation 

2.0L SPI engine, 2A-14 
2.0L Zetec-E engine, 2B-30 

2.3L and 2005 2.0L engines, 2C-24 

initial start-up after overhaul, 2D-24 

intake manifold, removal and installation, 2A-9, 2C-6 
main and connecting rod bearings, inspection, 2D-14 

mounts, check and replacement 
2.0L SPI engine, 2A-16 
2.0L Zetec-E engine, 2B-32 

2.3L and 2005 2.0L engines, 20-25 
oil filter housing, removal and installation, 2C-22 
oil pan, removal and installation 

2.0L SPI engine, 2A-12 
2.0L Zetec-E engine, 2B-23 
2.3L and 2005 2.0L engines, 20-19 

oil pressure warning light switch, removal and 

installation, 2B-28, 2C-23 
oil pump, removal and installation 

2.0L SPI engine, 2A-13 

2.0L Zetec-E engine, 2B-25 

2.3L and 2005 2.0L engines, 2C-20 

piston rings, installation, 2D-18 
piston/connecting rod assemblies 

inspection, 2D-16 
installation and bearing clearance check, 2D-21 

removal, 2D-11 | 
repair operations possible with the engine in the vehicle 

2.0L SPI engine, 2A-2 
2.0L Zetec-E engine, 2B-25 

2.3L and 2005 2.0L engines, 2C-2 
timing belt 

covers, removal and installation, 2.0L Zetec-E engine, 2B-7 
removal, inspection and installation, 2.0L SPI engine, 2A-3 
removal, installation and tensioning, 2.0L Zetec-E 

engine, 2B-10 
tensioner and sprockets, removal and installation, 

2.0L Zetec-E engine, 2B-13 
timing chain 

cover, removal and installation, 2C-10 
_ tensioner and guides, removal, inspection and 

installation, 2C-11 
Top Dead Center (TDC) for Number 1 piston, locating 

2.0L SPI engine, 2A-2 
2.0L Zetec-E engine, 2B-3 

~ 2.3L and 2005 2.0L engines, 2C-3 

valve clearances, checking and adjustment 

2.0L Zetec-E engine, 2B-6 
2.3L and 2005 2.0L engines, 2C-16 

valve cover, removal and installation 
2.0L SPI engine, 2A-5 
2.0L Zetec-E engine, 2B-4 

valve lifter clearance checking, 2.0L SPI engine, 2A-3 

valve springs, retainers and seals, replacement 

2.0L SPI engine, 2A-8 

ENGINE COOLANT (ANTIFREEZE), GENERAL 
INFORMATION, 3-3 

ENGINE MOUNTS, CHECK AND REPLACEMENT 
2.0L SPI engine, 2A-16 

2.0L Zetec-E engine, 2B-32 

ENGINE OIL AND FILTER CHANGE, 1-12 

ENGINE OVERHAUL 
disassembly sequence, 2D-7 
general information, 2D-2 

reassembly sequence, 2D-18 

ENGINE, 2.0L SPI, 2A-1 THROUGH 2A-20 

ENGINE, 2.0L ZETEC-E, 2B-1 THROUGH 2B-36 

ENGINE, 2.3L AND 2005 2.0L, 2C-1 THROUGH 2C-30 

ENGINE/TRANSAXLE REMOVAL 
methods and precautions, 2D-3 

removal, separation and replacement, 2D-3 

EVAPORATIVE LOSS EMISSION CONTROL SYSTEM, 
COMPONENT REPLACEMENT, 4B-2 

EXHAUST GAS RECIRCULATION (EGR) SYSTEM, © 
COMPONENT REPLACEMENT, 4B-4 

EXHAUST MANIFOLD, REMOVAL AND 
INSTALLATION, 2A-10, 2C-7 

EXHAUST SYSTEM 
check, 1-21 

general information, removal and installation, 4A-25 

EXPANSION TANK AND RADIATOR, REMOVAL, 
INSPECTION AND INSTALLATION, 3-6 

EXTERIOR LIGHT UNITS, REMOVAL AND 
INSTALLATION, 12-15 

EXTERIOR MIRROR AND GLASS, REMOVAL AND 
INSTALLATION, 11-22 

F 

FENDERWELL LINER, REMOVAL AND 
INSTALLATION, 11-44 

FILTER REPLACEMENT 
air, 1-19 
engine oil, 1-12 
PCV, 1-20 
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FLUID COOLER, AUTOMATIC TRANSAXLE, REMOVAL 
AND INSTALLATION, 7B-8 

FLUID LEVEL CHECKS, 1-6 

FLUID PAN, AUTOMATIC TRANSAXLE, REMOVAL AND 
INSTALLATION, 7B-7 

FLYWHEEL/DRIVEPLATE, REMOVAL AND 
INSTALLATION 

2.0L SPI engine, 2A-14 

2.0L Zetec-E engine, 2B-30 

2.3L and 2005 2.0L engines, 2C-24 

FRACTION/DECIMAL/MILLIMETER EQUIVALENTS, 0- 
19 

FRONT BRAKE 
caliper, removal, overhaul and installation, 9-4 

disc, inspection, removal and installation, 9-5 
pads, replacement, 9-2 

FRONT CROSSMEMBER/STABILIZER BAR AND LINKS, 
REMOVAL AND INSTALLATION, 10-8 

FRONT HUB AND BEARINGS, INSPECTION AND 
REPLACEMENT, 10-5 

FRONT SUSPENSION 
lower arm balljoint, replacement, 10-11 

lower arm, removal, overhaul and installation, 10-10 
strut assembly, removal and installation, 10-6 
strut, overhaul, 10-7 

FUEL AND EXHAUST SYSTEMS, 4A-1 THROUGH 4A-28 
accelerator 

cable, removal, installation and adjustment, 4A-6 
pedal, removal and installation, 44-7 

air Cleaner assembly and air intake components, removal and 
installation, 4A-4 ) 

cut-off switch, removal and installation, 44-14 
exhaust system, general information, removal and 

installation, 4A-25 
injection system 

check, 4A-14 
components, removal and installation, 4A-15 

lines and fittings, general information, 4A-3 

manifolds, removal and installation, 4A-21 
pressure regulator, removal and installation, 44-13 

pump/fuel gauge sender unit, removal and installation, 4A-10 
pump/fuel pressure, checking, 4A-7 

rail and injectors, removal and installation, 44-12 
system check, 1-20 | 
system, depressurization, 4A-3 
tank filler pipe, removal and installation, 44-12 
tank roll-over valves, removal and installation, 44-12 
tank, removal, inspection and installation, 4A-8 
unleaded gasoline, general information and usage, 4A-3 
FUEL FILLER DOOR AND LOCK CYLINDER, REMOVAL 

AND INSTALLATION, 11-44 

FUEL FILTER REPLACEMENT, 1-32 
FUSES, RELAYS AND TIMER MODULE, TESTING AND 

REPLACEMENT, 12-3 

G 
GEAR LEVER AND SHIFT CABLES, REMOVAL AND 

INSTALLATION, 7A-3 

GENERAL ENGINE OVERHAUL PROCEDURES, 
2D-1 THROUGH 2D-26 

crankshaft 
inspection, 2D-17 
installation and main bearing clearance check, 2D-19 

removal, 2D-13 
cylinder block/crankcase, cleaning and inspection, 2D-13 
cylinder head 

and valve components, cleaning and inspection, 2D-9 
disassembly, 2D-8 
reassembly, 2D-10 

engine/transaxle 
removal, methods and precautions, 2D-3 

removal, separation and installation, 2D-3 
initial start-up after overhaul. 2D-24 

main and connecting rod bearings, inspection, 2D-17 
overhaul 

disassembly sequence, 2D-7 

general information, 2D-2 

reassembly sequence, 2D-18 , 

piston rings, installation, 2D-18 

piston/connecting rod assemblies 

inspection, 2D-16 - 

installation and bearing clearance check, 2D-21 
removal, 2D-11 

GLOVEBOX, REMOVAL AND INSTALLATION, 11-41 

H 
HEADLIGHT AND FRONT FOGLIGHT BEAM 

ALIGNMENT, CHECKING AND ADJUSTMENT, 12-17 
HEADLIGHT LEVELING MOTOR, REMOVAL AND 

INSTALLATION, 12-18 
HEATER/AIR CONDITIONING CONTROLS, REMOVAL 

AND INSTALLATION, 3-13 
HEATER/VENTILATION COMPONENTS, REMOVAL AND 

INSTALLATION, 3-9 
HOOD LOCK, REMOVAL, INSTALLATION AND 

ADJUSTMENT, 11-11 
HOOD, REMOVAL, INSTALLATION AND’ 

ADJUSTMENT, 11-10 
HORN, REMOVAL AND INSTALLATION, 12-20 
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HUB AND BEARINGS, INSPECTION AND 
REPLACEMENT 

front, 10-5 

rear, 10-11 

HYDRAULIC PIPES AND HOSES, INSPECTION, 
REMOVAL AND INSTALLATION, 9-12 

HYDRAULIC SYSTEM, BLEEDING, 9-13 

IGNITION SYSTEM, 5B-1 THROUGH 5B-8 
coils, removal, testing and installation, 5B-5 
general information and precautions, 5B-2 

sensors, removal and installation, 5B-6 
testing, 5B-3 
timing, checking and adjustment, 5B-7 
troubleshooting, 5B-4 

INITIAL START-UP AFTER OVERHAUL, 2D-24 

INSTRUMENT 
cluster components, removal and installation, 12-19 

cluster, removal and installation, 12-19 
panel, removal and installation, 11-42 
INTAKE MANIFOLD, REMOVAL AND 

INSTALLATION, 2A-9, 2C-6 

INTERIOR MIRROR, REMOVAL AND 
INSTALLATION, 11-23 

INTERIOR TRIM PANELS, REMOVAL AND 
INSTALLATION, 11-37 

INTRODUCTION TO THE FORD FOCUS, 0-5 

J 
JACKING AND TOWING, 0-16 
JUMP STARTING, 0-7 

L 
_ LIFTGATE 

latch components, removal and installation, 11-27 
removal and installation, 11-25 
wiper motor assembly, removal and installation, 12-23 

M 
MAIN AND CONNECTING ROD BEARINGS, 

INSPECTION, 2D-17 ; 
MAINTENANCE SCHEDULE, 1-5 
MAINTENANCE TECHNIQUES, TOOLS AND WORKING 
_~ FACILITIES, 0-8 

MAJOR BODY DAMAGE, REPAIR, 11-7 

MANIFOLDS, REMOVAL AND INSTALLATION, 4A-21 

MANUAL TRANSAXLE, 7A-1 THROUGH 7A-14 
back-up light switch, removal and installation, 7A-6 

lubricant level check and change, 1-25 
oil seals, replacement, 7A-7 

oil, draining and refilling, 7A-8 

overhaul, general information, 7A-12 

removal and installation, 7A-8 

shift cables and gear lever, removal and installation, 7A-3 
shift cables, adjustment, 7A-2 

vehicle speed sensor, removal and installation, 7A-5 

MASTER CYLINDER, REMOVAL AND 
INSTALLATION, 9-9 

MINOR BODY DAMAGE, REPAIR, 11-3 

MIRROR, REMOVAL AND INSTALLATION 
exterior, 11-22 
interior, 11-23 

0 
OIL AND FILTER CHANGE, 1-12 

OIL FILTER HOUSING, REMOVAL AND 
INSTALLATION, 20-22 

OIL PAN, REMOVAL AND INSTALLATION 
2.0L SPI engine, 2A-13 
2.0L Zetec-E engine, 2B-23 
2.3L and 2005 2.0L engines, 2C-19 

OIL PRESSURE WARNING LIGHT SWITCH, REMOVAL 
AND INSTALLATION, 2B-28, 2C-23 

OIL PUMP, REMOVAL AND INSTALLATION 
2.0L SPI engine, 2A-13 
2.0L Zetec-E engine, 2B-25 
2.3L and 2005 2.0L engines, 2C-20 

OIL SEALS, REPLACEMENT, 7A-7, 7B-7 

ON-BOARD DIAGNOSTIC SYSTEM (OBD-II) AND 
DIAGNOSTIC TROUBLE CODES, 4B-6. 

OVERHEAD CONSOLE, REMOVAL AND 
INSTALLATION, 11-4 

OXYGEN SENSORS, REMOVAL AND 
INSTALLATION, 4B-5 

P 

PARKING BRAKE 
cables, removal and installation, 9-19 

lever, removal and installation, 9-18 

PCV VALVE AND FILTER REPLACEMENT, 1-20 

PISTON RINGS, INSTALLATION, 2D-18 
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PISTON/CONNECTING ROD ASSEMBLIES SEAT BELTS, REMOVAL AND INSTALLATION, 11-34 
inspection, 2D-16 SEATS, REMOVAL AND INSTALLATION, 11-32 
installation and bearing clearance check, 2D-21 SELECTOR CABLE, AUTOMATIC TRANSAXLE, 
removal, 2D-11 REMOVAL, INSTALLATION AND ADJUSTMENT, 7B-2 
POWER BRAKE BOOSTER, TESTING, REMOVAL AND SELECTOR COMPONENTS, AUTOMATIC TRANSAXLE, 

INSTALLATION, 9-13 REMOVAL AND INSTALLATION, 7B-5 
POWER DOOR LOCK SYSTEM COMPONENTS, SHIFT CABLES 

TESTING, REMOVAL AND INSTALLATION, 11-30 adjustment, 7A-2 
POWER STEERING and gear lever, removal and installation, 7A-3 
fluid cooler, removal and installation, 10-24 SHOCK ABSORBER, REAR, REMOVAL, TESTING AND 
fluid level check, 1-10 INSTALLATION, 10-13 
gear boots, replacement, 10-22 SHOES, REAR BRAKE, REPLACEMENT, 9-6 
hydraulic system, bleeding, 10-23 SIDE TRIM MOLDINGS AND ADHESIVE EMBLEMS, 
pump, removal and installation, 10-23 REMOVAL AND INSTALLATION, 11-31 
rack, removal and installation, 10-21 SPARK PLUG 
PRESSURE-CONSCIOUS REGULATOR VALVE (NON- replacement, 1-26 

ABS MODELS), REMOVAL AND INSTALLATION, 9-15 tye and gap, 1-34 
wire check and replacement, 1-29 

R SPEAKERS, REMOVAL AND INSTALLATION, 12-30 
STABILIZER BAR AND LINKS, REMOVAL AND RADIATOR ; ; INSTALLATION and expansion tank, removal, inspection and installation, 3-6 front. 10-8 

electric cooling fan(s), testing, removal and installation, 3-5 rear 1 0-13 
grille, removal and installation, 11-10 

iol etid eidait coed AND removal and installation, 5A-8 

testing and overhaul, 5A-9 RADIO/CASSETTE PLAYER (AUDIO UNIT), REMOVAL AND INSTALLATION, 12-29 STARTING AND CHARGING SYSTEMS, 

REAR BRAKE 0A-1 THROUGH 5A-10 
d 7 i ‘installation 9° alternator 
CE Orel SCO alee Rota NauGR, brushes and voltage regulator, replacement, 5A-6 shoes, replacement, 9-6 

removal and installation, 5A-5 REAR HUB AND BEARINGS, INSPECTION AND an teat : REPLACEMENT, 10-11 battery, removal, installation, testing and charging, 5A-3 
charging system 

REAR SUSPENSION general information and precautions, 5A-4_ coil springs, removal and installation, 10-14 testing, 5A-4 
crossmember, removal and installation, 10-17 general information, precautions and battery 
front lower arm, removal and installation, 10-16 disconnection. 54-2 
rear lower arm, removal and installation, 10-15 starter motor 
shock absorber, removal, testing and installation, 10-13 removal and installation. 5A-8 
Stabilizer bar and links, removal and installation, 10-13 testing and overhaul, 54-9 
trailing arm, removal and installation, 10-17 starting system: 

upper arm, removal and installation, 10-16 general information and precautions, 5A-7 REAR WHEEL CYLINDERS, REMOVAL, OVERHAUL testing, 5A-8 
AND INSTALLATION, 9-8 STARTING SYSTEM 

REPLACEMENT, 12-3 testing, 5A-8 

STARTER MOTOR 

ROUTINE MAINTENANCE SCHEDULE, 1-5 STEERING ANGLES AND WHEEL 

ALIGNMENT, GENERAL INFORMATION, 10-25 
S SUNROOF, REMOVAL, INSTALLATION AND © 

SAFETY FIRST!, 0-21 eee a SESE 
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SUPPORT STRUTS, REMOVAL AND 
INSTALLATION, 11-27 

SUSPENSION AND STEERING SYSTEMS, 10-1 
THROUGH 10-28 

front crossmember/stabilizer bar and links, removal penn 
installation, 10-8 

front suspension lower arm 
balljoint, replacement, 10-11 
removal, overhaul and installation, 10-10 

front suspension strut ) 
assembly, removal and installation, 10-6 
overhaul, 10-7 

hub and bearings, inspection and replacement 
front, 10-5 

rear, 10-11 

power steering 

fluid cooler, removal and installation, 10-24 
gear boots, replacement, 10-22 

hydraulic system, bleeding, 10-23 

pump, removal and installation, 10-23 
rack, removal and installation, 10-21 

rear coil springs, removal and installation, 10-14 
rear shock absorber, removal, testing and installation, 10-13 

rear stabilizer bar and links, removal and installation, 10-13 
rear Suspension 

crossmember, removal and installation, 10-17 
front lower arm, removal and installation, 10-16 
rear lower arm, removal and installation, 10-15 
trailing arm, removal and installation, 10-17 

upper arm, removal and installation, 10-16 
steering 

column, removal, inspection and installation, 10-18 
knuckle and hub assembly, removal and installation, 10-3 
wheel, removal and installation, 10-18 

tie-rod ends, replacement, 10-24 
wheel alignment and steering angles, general information, 10-25 

SWITCHES, REMOVAL AND INSTALLATION, 12-4 

Tt 

THERMOSTAT, REMOVAL, TESTING AND 
INSTALLATION, 3-4 

TIE-ROD ENDS, REPLACEMENT, 10-24 

TIMER MODULE, FUSES AND RELAYS, TESTING AND 
REPLACEMENT, 12-3 

TIMING BELT 
covers, removal and installation, 2.0L Zetec-E engine, 2B-7 

removal, inspection and installation, 2.0L SPI engine, 2A-3 
removal, installation and tensioning, 2.0L Zetec-E 

engine, 2B-10 
tensioner and sprockets, removal and installation, 2.0L Zetec-E 

— engine, 2B-13 

TIMING CHAIN 
cover, removal and installation, 2C-10 
tensioner and guides, removal, inspection and 

installation, 2C-11 

TIRE AND TIRE PRESSURE CHECKS, 1-9 

TIRE ROTATION, 1-22 

TOP DEAD CENTER (TDC) FOR NUMBER 1 PISTON, 
LOCATING 

2.0L SPI engine, 2A-2 
2.0L Zetec-E engine, 2B-3 
2.3L and 2005 2.0L engines, 2C-3 

TORQUE SPECIFICATIONS 
Torque specifications can be found in the chapter that deals with 

the particular component being serviced 

TOWING THE VEHICLE, 0-16 

TRACTION CONTROL SYSTEM, GENERAL 
INFORMATION, 9-18 

TRACTION CONTROL/ADVANCETRAC CONTROL 
COMPONENTS, REMOVAL AND INSTALLATION, 9- 
17 

TRAILING ARM, REAR SUSPENSION, REMOVAL AND 
INSTALLATION, 10-17 

TRANSAXLE, AUTOMATIC, 7B-1 THROUGH 7B-12 
fluid 

and filter change, 1-31 

cooler, removal and installation, 7B-8 
level check, 1-11 
pan, removal and installation, 7B-7 

oil seals, replacement, 7B-7 
overhaul, general information, 7B-11 

removal and replacement, 7B-9 
selector 

cable, removal, installation and adjustment, 7B-2 

components, removal and installation, 7B-5 
sensors, removal and installation, 7B-5 
troubleshooting, general, 7B-2 

TRANSAXLE, MANUAL 7A-1 THROUGH 7A-14 
back-up light switch, removal and installation, 7A-6 
lubricant level check and change, 1-25 

oil seals, replacement, 7A-7 

oil, draining and refilling, 7A-8 
overhaul, general information, 7A-12 

removal and installation, A 8 
shift cables 

and gear lever, removal and installation, 7A-3 

adjustment, 7A-2 
vehicle speed sensor, removal and installation, 7A-5 

TROUBLESHOOTING, 0-22 

TRUNK LID 
lock components, removal and installation, 11-24 
removal and installation, 11-23 
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TUNE-UP AND ROUTINE MAINTENANCE, 1-1 
THROUGH 1-34 

TUNE-UP, GENERAL INFORMATION, 1-6 

U 
UNDERHOOD HOSE CHECK AND REPLACEMENT, 1-13 
UNLEADED GASOLINE, GENERAL INFORMATION AND 

USAGE, 4A-3 
UPHOLSTERY AND CARPETS, MAINTENANCE, 11-3 

V 
VACUUM BOOSTER UNIT VACUUM HOSE AND NON- 

RETURN VALVE, REMOVAL, TESTING AND 
INSTALLATION, 9-14 

VALVE CLEARANCES, CHECKING AND ADJUSTMENT 
2.0L Zetec-E engine, 2B-6 
2.3L and 2005 2.0L engines, 2C-16 

VALVE COVER, REMOVAL AND INSTALLATION 
2.0L SPI engine, 2A-5 
2.0L Zetec-E engine, 2B-4 

VALVE LIFTER CLEARANCE CHECKING, 2.0L SPI 
' ENGINE, 2A-3 

VALVE SPRINGS, RETAINERS AND SEALS, 
REPLACEMENT, 2.0L SPI ENGINES, 2A-8 

VEHICLE IDENTIFICATION NUMBERS, 0-6 
VEHICLE SPEED SENSOR, REMOVAL AND 

INSTALLATION, 7A-5 
VOLTAGE REGULATOR AND ALTERNATOR BRUSHES, 

INSTALLATION, 5A-6 

W 
WATER PUMP, CHECK, REMOVAL AND 

INSTALLATION, 3-8 

WHEEL ALIGNMENT AND STEERING ANGLES, 
GENERAL INFORMATION, 10-25 

WHEEL CYLINDERS (REAR), REMOVAL, OVERHAUL 
AND INSTALLATION, 9-8 

WINDOW REGULATOR, REMOVAL AND 
INSTALLATION, 11-15 

WINDSHIELD 
and fixed windows, removal and installation, 11-30 
wiper blade check and replacement, 1-18 

wiper motor and linkage, removal and installation, 12-21 

WINDSHIELD/LIFTGATE WASHER SYSTEM 
COMPONENTS, REMOVAL AND 
INSTALLATION, 12-27 

WIPER ARMS, REMOVAL AND INSTALLATION, 12-21 

WIRING DIAGRAMS, GENERAL INFORMATION, 12-35 
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