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About this manual 

Its purpose 
The purpose of this manual is to help you get the best value from 

your vehicle. It can do so in several ways. It can help you decide what 
work must be done, even if you choose to have it done by a dealer 
service department or a repair shop; it provides information and pro- 
cedures 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 la- 
bor 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, which are headed in bold type between horizontal 

lines. 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 re- 

peated. 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 para- 
graphs in the same Chapter. For example, "see Section 8” means in 
the same Chapter. 

References to the left or right side of the vehicle assume you are 

sitting in the driver’s seat, facing forward. 
Even though we have prepared this manual with extreme care, 

neither the 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 Cau- 

tion is found. Not heeding a Caution can result in damage to the assembly being worked on. 

WARNING 

A Warning provides a special procedure or special steps which must be taken while completing the procedure where the 

Warning is found. Not heeding a Warning can result in personal injury. 

Introduction to the Toyota Celica 

Toyota Celica models are available in two-door sedan and lift- 

back body styles. 

The transversely mounted inline four-cylinder engines used in 

these models are equipped with electronic fuel injection. 

The engine drives the front wheels through either a five-speed 

manual or a three- or four-speed automatic transaxle via independent 

driveaxles. 
Independent suspension, featuring coil spring/strut damper units, 

is used on all four wheels. The power-assisted rack and pinion steer- 

ing unit is mounted behind the engine. 
The brakes are disc at the front with either drum or discs at the 

rear, depending on model, with power assist standard. 



Vehicle identification numbers 

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

correctly identify the component required. 

Vehicle Identification Number (VIN) 
This very important identification number is stamped on the fire- 

wall in the engine compartment and on a plate attached to the dash- 

board inside the windshield on the driver’s side of the vehicle (see il- 

lustration). The VIN also appears on the Vehicle Certificate of Title and 
Registration. It contains information such as where and when the vehi- 
cle was manufactured, the model year and the body style. 

Manufacturer’s plate 
The manufacturer’s plate is attached to the firewall in the engine 

compartment (see illustration). The plate contains the name of the 

manufacturer, the month and year of production, the Gross Vehicle 

Weight Rating (GVWR), the Gross Axle Weight Rating (GAWR) and the 

certification statement. 

Engine numbers 
The engine code numbers can be found in a variety of locations, 

depending on engine type (see illustrations). 

Important ID numbers and other information can be found in 

several locations on the vehicle 

A Vehicle Identification Number (visible through 
the driver’s side of the windshield) 

Manufacturer’s plate 

Certification regulation label QW Location of the engine identification number - 2S-E engine 

Location of the engine identification number - 3S-FE, 3S-GE, 3S- 
GTE and 5S-FE engines 

ee 

Location of the engine identification number - 4A-FE engine 



Buying parts 
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 else- 
where (such as major engine parts, transmission parts, trim pieces, 

etc.). 
Warranty information: If 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 chas- 

sis numbers available and, if possible, take the old parts along for pos- 

itive identification. 

Maintenance techniques, 
tools and working facilities 

Maintenance techniques 
There are a number of techniques involved in maintenance and 

repair that will be referred to throughout this manual. Application of 

these 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 

working with fasteners. Almost all of them use a locking device of 

some type, either a lockwasher, locknut, locking tab or thread adhe- 

sive. All threaded fasteners should be clean and straight, with undam- 

aged threads and undamaged corners on the hex head where the 

wrench fits. Develop the habit of replacing all damaged nuts and bolts 

with new ones. Special locknuts with nylon or fiber inserts can only be 

used once. If they are removed, they lose their locking ability and must 

be replaced with new ones. 
Rusted nuts and bolts should be treated with a penetrating fluid 

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

If a bolt or stud breaks off in an assembly, it can be drilled and re- 
moved with a special tool commonly available for this purpose. Most 
automotive machine shops can perform this task, as well as other re- 

pair procedures, such as the repair of threaded holes that have been 

stripped out. 
Flat washers and lockwashers, when removed from an assembly, 

should always be replaced exactly as removed. Replace any damaged 
washers with new ones. Never use a lockwasher on any soft metal 

surface (such as aluminum), thin sheet metal or plastic. 
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Fastener sizes 
For a number of reasons, automobile manufacturers are making 

wider and wider use of metric fasteners. Therefore, it is important to 
be able to tell the difference between standard (sometimes called U.S. 
or SAE) and metric hardware, since they cannot be interchanged. 

All bolts, whether standard or metric, are sized according to di- 
ameter, 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 Mi2 - 1.75 x 25 metric bolt is 12 mm in diameter, has a thread 
pitch of 1.75 mm (the distance between threads) and is 25 mm long. 
The two bolts are nearly identical, and easily confused, but they are 

not interchangeable. 
In addition to the differences in diameter, thread pitch and length, 

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 

Maintenance techniques, tools and working facilities 

wrench should not be used on a standard bolt. Also, most standard 

bolts have slashes radiating out from the center of the head to denote 

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

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

the greater the strength of the bolt. Grades 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. 

iF 
Grade 1 or 2 Grade 8 

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

Grade Identification Class Identification 

Hex Nut 
Hex Nut Property 
Grade 5 Class 9 

3 Dots Arabic 9 

Hex Nut 
Hex Nut Pro perty 
Grade 8 Class 10 - 

6 Dots Arabic10 

Standard hex nut strength 

markings 

Metric hex nut strength 

markings 

nc — 
OD © 
CLASS CLASS CLASS 
10.9 9.8 8.8 

Metric stud length markings 
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It should be noted that many fasteners, especially Grades 0 through 

2, have no distinguishing marks on them. When such is the case, the 
only way to determine whether it is standard or metric is to measure 

the thread pitch or compare it to a known fastener of the same size. 

Standard fasteners are often referred to as SAE, as opposed to 
metric. However, it should be noted that SAE technically refers to a 

non-metric fine thread fastener only. Coarse thread non#metric fasten- 
ers 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. 

Metric thread sizes 

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 beginning of each 
Chapter. Be sure to follow the torque recommendations closely. For 
fasteners not assigned a specific torque, a general torque value chart 
is presented here as a guide. These torque values are for dry (unlubri- 

cated) fasteners threaded into steel or cast iron (not aluminum). As 
was previously mentioned, the size and grade of a fastener determine 

Ft-lbs Nm 

vadhcuscee 6to9 9to12 

ee ee: 14 to 21 19 to 28 

eee 28 to 40 38 to 54 

peer 50 to 71 68 to 96 

Bee oe 80 to 140 109 to 154 

Per 5 to 8 7 to 10 

Peers 12 to 18 17 to 24 

ee eee te 22 to 33 30 to 44 

See 25 to 35 34 to 47 

“ee 6 to9 9to 12 

eee 12 to 18 17 to 24 

scat 14 to 20 19 to 27 

VSP 22 to 32 30 to 43 

Ree ae 27 to 38 37 to! 

(eae 40 to 55 55 to 74 

ete a: 40 to 60 55 to 81 

arene 55 to 80 75 to 108 

Standard (SAE and USS) bolt dimensions/grade marks 

Grade marks (bolt length) 
Length (in inches) 
Thread pitch (number of threads per inch) 

Nominal diameter (in inches) Oyx4rQD 

Metric bolt dimensions/grade marks 

Property class (bolt strength) 
Length (in millimeters) 
Thread pitch (distance between threads in millimeters) 

Diameter OS vo 
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the amount of torque that can safely be applied to it. The figures listed 

here are approximate for Grade 2 and Grade 3 fasteners. Higher 
grades can tolerate higher torque values. 

Fasteners laid out in a pattern, such as cylinder head bolts, oil pan 
bolts, differential cover bolts, etc., must be loosened or tightened in 
sequence to avoid warping the component. This sequence will 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, re- 
turn to the first one and tighten them all one-half turn, following the 
same pattern. Finally, tighten each of them one-quarter turn at a time 

until each fastener has been tightened to the proper torque. To loosen 

and remove the fasteners, the procedure would be reversed. 

Component disassembly 
Component disassembly should be done with care and purpose to 

help ensure that the parts go back together properly. Always keep 
track of the sequence in which parts are removed. Make note of spe- 
cial characteristics or marks on parts that can be installed more than 

one way, such as a grooved thrust washer on a shaft. It is a good idea 
to lay the disassembled parts out on a clean surface in the order that 
they were removed. It may also be helpful to make sketches or take in- 

stant photos of components before removal. 
When removing fasteners from a component, keep track of their lo- 

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

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

Gasket sealing surfaces 
Throughout any vehicle, gaskets are used to seal the mating 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 paste-type 

gasket sealing compound before assembly. Age, heat and pressure 
can sometimes cause the two parts to stick together so tightly that 
they are very difficult to separate. Often, the assembly can be loos- 
ened by striking it with a soft-face hammer near the mating surfaces. A 
regular hammer can be used if a block of wood is placed between the 
hammer and the part. Do not hammer on cast parts or parts that could 

be easily damaged. With any particularly stubborn part, always 
recheck to make sure that every fastener has been removed. 

Avoid using a screwdriver or bar to pry apart an assembly, as they 
can easily mar the gasket sealing surfaces of the parts, which must re- 
main smooth. If prying is absolutely necessary, use an old broom han- 
dle, 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 mate- 
rial can be soaked with rust penetrant or treated with a special chemi- 
cal to soften it so it can be easily scraped off. A scraper can be fash- 

ioned from a piece of copper tubing by flattening and sharpening one 
end. Copper is recommended because it is usually softer than the sur- 
faces to be scraped, which reduces the chance of gouging the part. 
Some gaskets can be removed with a wire brush, but regardless of the 
method used, the mating surfaces must be left clean and smooth. If 

for some reason the gasket surface is gouged, then a gasket sealer 

thick enough to fill scratches will have to be used during reassembly of 
the components. For most applications, a non-drying (or semi-drying) 

gasket sealer should be used. 

Hose removal tips 

Warning: /f the vehicle is equipped with air conditioning, do not dis- 

connect any of the A/C hoses without first having the system depres- 

surized by a dealer service department or a service station. 

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 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. 
If ahose 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 re- 
pair, it is a wise one. 

A 

qT 
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Dial indicator set 
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Dial caliper Hand-operated vacuum pump Timing light 

Compression gauge with spark plug Damper/steering wheel puller General purpose puller 

hole adapter 

Valve spring compressor Valve spring compressor 

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

Brake cylinder hone 

To help the owner decide which tools are needed to perform the 
tasks detailed in this manual, the following tool lists are offered: 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 tool set complete enough for most re- 
pair and overhaul procedures and will add tools from the special cate- 
gory 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) 
Adjustable wrench, 8 inch 
Spark plug wrench with rubber insert 
Spark plug gap adjusting tool 
Feeler gauge set 
Brake bleeder wrench 
Standard screwdriver (5/16-inch x 6 inch) 
Phillips screwdriver (No. 2 x 6 inch) 
Combination pliers - 6 inch 
Hacksaw and assortment of blades 
Tire pressure gauge 
Grease gun 
Oil can 
Fine emery cloth 
Wire brush 
Battery post and cable cleaning tool 
Oil filter wrench 

Cylinder hone 

Clutch plate alignment tool 

Maintenance techniques, tools and working facilities 

Tap and die set 

Funnel (medium size) 

Safety goggles 
Jackstands (2) 

Drain pan 

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

Repair and overhaul tool set 

These tools are essential for anyone who plans to perform major re- 
pairs and are in addition to those in the maintenance and minor repair 
tool kit. Included is a comprehensive set of sockets which, though ex- 
pensive, 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. 

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) 
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Cold chisel - 1/2-inch 

Scribe 

Scraper (made from flattened copper tubing) 
Centerpunch 

Pin punches (1/16, 1/8, 3/16-inch) 

Steel rule/straightedge - 12 inch 
Allen wrench set (1/8 to 3/8-inch or 4 mm to 10 mm) 

A selection of files 
Wire brush (large) 
Jackstands (second set) 
Jack (scissor or hydraulic type) 

Note: Another tool which is often useful is an electric drill with a chuck 

capacity of 3/8-inch and a set of good quality drill bits 

Special tools 

The tools in this list include those which are not used regularly, are 

expensive to buy, or which need to be used in accordance with their 

manufacturer’s instructions. Unless these tools will be used frequently, 
it is not very economical to purchase many of them. A consideration 
would be to split the cost and use between yourself and a friend or 
friends. In addition, most of these tools can be obtained from a tool 

rental shop on a 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 in- 
cluded in the text of this manual. Generally, an alternative method of 
doing the job without the special tool is offered. However, sometimes 
there is no alternative to their use. Where this is the case, and the tool 
cannot be purchased or borrowed, the work should be turned over to 
the dealer service department or an automotive repair shop. 

Valve spring compressor 

Piston ring groove cleaning tool 

Piston ring compressor 
Piston ring installation tool 
Cylinder compression gauge 
Cylinder ridge reamer 

Cylinder surfacing hone 
Cylinder bore gauge 
Micrometers and/or dial calipers 
Hydraulic lifter removal tool 

Balljoint separator 
Universal-type puller 

Impact screwdriver 
Dial indicator set 
Stroboscopic timing light (inductive pick-up) 

Hand operated vacuum/pressure pump 

Tachometer/dwell meter 
Universal electrical multimeter — 

Cable hoist 
Brake spring removal and installation tools 

Floor jack 

Buying tools 

For the do-it-yourselfer who is just starting to get involved in vehicle 

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 tool box can be 

purchased to expand the tool selection. Building a tool set gradually 

allows the cost of the tools to be spread over a longer period of time 
and gives the mechanic the freedom to choose only those tools that 
will actually be used. 

Tool stores will often be the only source of some of the special tools 

that are needed, but regardless of where tools are bought, try to avoid 
cheap ones, especially when buying screwdrivers and sockets, be- 
cause they won’t last very long. The expense involved in replacing 
cheap tools will eventually be greater than the initial cost of quality 

tools. 

Care and maintenance of tools 

Good tools are expensive, so it makes sense to treat them with re- 

spect. Keep them clean and in usable condition and store them 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 instru- 

ments, gauges, meters, etc. must be caref 

ully stored where they cannot be damaged by weather or impact 

from other tools. 
When tools are used with care and stored properly, they will last a 

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

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 re- 

quired 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 

problem. To avoid pouring them on the ground or into a sewage sys- 
tem, pour the used fluids into large containers, seal them with caps 
and take them to an authorized disposal site or recycling center. Plas- 
tic 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. 



Jacking and towing 

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

only means of support. 
The vehicle should be on level ground. Place the shift lever in 

Park, if you have an automatic, or Reverse if you have a manual 
transaxle. Block the wheel diagonally opposite the wheel being 
changed. Set the parking brake. 

Remove the spare tire and jack from stowage. Remove the wheel 
cover and trim ring (if so equipped) with the tapered end of the lug nut 
wrench by inserting and twisting the handle and then prying against 

the back of the wheel cover. On aluminum wheels, tap the back side of 
the wheel hub cover after removing the wheel (do not attempt to pull 

off the wheel hub cover by hand). Loosen, but do not remove, the lug 
nuts (one-half turn is sufficient). 

Place the scissors-type jack under the side of the vehicle and ad- 
just the jack height until it fits between the notches in the vertical 
rocker panel flange nearest the wheel to be changed. There is a front 
and rear jacking point on each side of the vehicle (see illustration). 

Turn the jack handle clockwise until the tire clears the ground. 
Remove the lug nuts and pull the wheel off. Replace it with the spare. 

Install the lug nuts with the beveled edges facing in. Tighten them 
snugly. Don’t attempt to tighten them completely until the vehicle is 
lowered or it could slip off the jack. Turn the jack handle counterclock- 

wise to lower the vehicle. Remove the jack and tighten the lug nuts ina 
criss-cross pattern. 

Install the cover (and trim ring, if used) and be sure it’s snapped 

into place all the way around. 
Stow the tire, jack and wrench. Unblock the wheels. 

Towing 
As a general rule, the vehicle should be towed with the front 

(drive) wheels off the ground. If they can’t be raised, place them ona 
dolly. The ignition key must be in the ACC position, since the steering 
lock mechanism isn’t strong enough to hold the front wheels straight 

while towing. 
Vehicles equipped with an automatic transaxle can be towed 

from the front only with all four wheels on the ground, provided that 
speeds don’t exceed 30 mph and the distance is not over 50 miles. 
Before towing, check the transmission fluid level (see Chapter 1). If the 
level is below the HOT line on the dipstick, add fluid or use a towing 
dolly. Release the parking brake, put the transaxle in Neutral and place 
the ignition key in the ACC position. Caution: Never tow a vehicle with 
an automatic transaxle from the rear with the front wheels on the 

ground. 
When towing a vehicle equipped with a manual transaxle with all 

four wheels on the ground, be sure to place the shift lever in neutral 
and release the parking brake. 

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

the bumpers or brackets. 

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

Seam Notches 

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



Booster battery (jump) starting 

Observe these precautions when using a booster battery to start a 

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

switch is in the Off position. 
b) Turn off the lights, heater and other electrical loads. 
c) Your eyes should be shielded. Safety goggles are a good idea. 
d). Make sure the booster battery is the same voltage as the dead 

one in the vehicle. 
e) The two vehicles MUST NOT TOUCH each other! 
f) Make sure the transaxle is in Neutral (manual) or Park (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 (-) termi- 

nal 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 or- 

der of connection. 

Make the booster battery cable connections in the numerical 

order shown (note that the negative cable of the booster battery 

is NOT attached to the negative terminal of the dead battery) 

Stereo anti-theft system precaution 

Stereo systems displaying “ANTI-THEFT SYSTEM” on the cas- 

sette tape slot cover have a built-in theft deterrent system designed to 

render the stereo inoperative should the stereo be stolen. If the power 

source to the stereo is cut, the anti-theft system will activate. Even if 

the power source is immediately reconnected, the stereo will not func- 

tion. If your vehicle is equipped with this anti-theft system, do not dis- 

connect the cable from the negative terminal of the battery, remove 

the stereo or disconnect related components unless you have the indi- 

vidual ID (code) number for the stereo. 
If you discover that the system is inoperative after disconnecting 

and reconnecting the power source, enter the ID number. If the wrong 
number is entered, “Err” will appear on the display. You may make up 
to nine errors - a tenth error will activate the system and “HELP” will 
appear on the display. If this occurs, contact your local Toyota dealer 

service department. 



Automotive chemicals and lubricants 

A number of automotive chemicals and lubricants are available for 
use during vehicle maintenance and repair. They include a wide variety 
of products ranging from cleaning solvents and degreasers to lubri- 
cants 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 grease and brake fluid 

from the brake system, where clean surfaces are absolutely neces- 
sary. It leaves no residue and often eliminates brake squeal caused by 

contaminants. 
Electrical cleaner removes oxidation, corrosion and carbon de- 

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

Demoisturants remove water and moisture from electrical compo- 
nents such as alternators, voltage regulators, electrical connectors 

and fuse blocks. They are non-conductive, non-corrosive and non- 
flammable. 

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

Lubricants 
Motor oil is the lubricant formulated for use in engines. It normally 

contains a wide variety of additives to prevent corrosion and reduce 
foaming and wear. Motor oil comes in various weights (viscosity rat- 
ings) from 5 to 80. The recommended weight of the oil depends on the 
season, temperature and the demands on the engine. Light oil is used 
in cold climates and under light load conditions. Heavy oil is used in 
hot climates and where high loads are encountered. Multi-viscosity 
oils are designed to have characteristics of both light and heavy oils 
and are available in a number of weights from 5W-20 to 20W-50. 

Gear oil is designed to be used in differentials, manual transmis- 
sions 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 bear- 
ings, balljoints, tie-rod ends and universal joints. 

High-temperature wheel bearing grease is designed to withstand 

the extreme temperatures encountered by wheel bearings in disc 

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

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

Assembly lube is a special extreme pressure lubricant, usually con- 
taining 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 as- 
sembly lube lubricates the parts without being squeezed out or 
washed away until the engine oiling system begins to function. 

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

Graphite lubricants are used where oils cannot be used due to 

contamination problems, such as in locks. The dry graphite will lubri- 
cate metal parts while remaining uncontaminated by dirt, water, oil or 
acids. It is electrically conductive and will not foul electrical contacts in 
locks such as the ignition switch. 

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

Heat-sink grease is a special electrically non-conductive grease 

that is used for mounting electronic ignition modules where it is essen- 

tial 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 irregularities, remains flexible, doesn’t shrink, is relatively easy 

to remove, and is used as a supplementary sealer with almost all low 

and medium temperature gaskets. 

Anaerobic sealant is much like RTV in that it can be used either to 
seal gaskets or to form gaskets by itself. It remains flexible, is solvent 
resistant and fills surface imperfections. The difference between an 
anaerobic sealant and an RTV-type sealant is in the curing. RTV cures 
when exposed to air, while an anaerobic sealant cures only in the ab- 
sence 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 pneu- 

matic fittings and vacuum lines. It is usually made from a Teflon com- 
pound, 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 ant-seize, usually made 
with copper and graphite lubricants, is used for exhaust system and 

exhaust manifold bolts. 
Anaerobic locking compounds are used to keep fasteners from vi- 

brating or working loose and cure only after installation, in the absence 
of air. Medium strength locking compound is used for small nuts, bolts 
and screws that may be removed later. High-strength locking com- 
pound is for large nuts, bolts and studs which aren’t removed ona 
regular basis. 

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

Gas additives perform several functions, depending on their chemi- 
cal 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 chambers. 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 with- 

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

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

Undercoating is a petroleum-based, tar-like substance that is de- 
signed to protect metal surfaces on the underside of the vehicle from 
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. 



Safety first 
Regardless of how enthusiastic you may be about getting on with 

the job at hand, take the time to ensure that your safety is not jeopar- 

dized. A moment’s lack of attention can resuit in an accident, as can 
failure to observe certain simple safety precautions. The possibility of 
an accident will always exist, and the following points should not be 
considered:a comprehensive list of all dangers. Rather, they are in- 
tended to make you aware of the risks and to encourage a safety con- 
scious approach to all work you carry out on your vehicle. 

Essential DOs and DON’Ts 
DON’T rely on a jack when working under the vehicle. Always use ap- 
proved jackstands to support the weight of the vehicle and place them 

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

DON’T inhale brake lining dust - it is potentially hazardous (see As- 

bestos below) 
DON’T allow spilled oil or grease to remain on the floor - wipe it up be- 

fore someone slips on it. 

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

cause injury. 

DON’T push on wrenches when loosening or tightening nuts or bolts. 

Always try to pull the wrench toward you. If the situation calls for push- 

ing the wrench away, push with an open hand to avoid scraped knuck- 

les 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 ade- 

quate for the job. 

DO get someone to check on you periodically when working alone on 

a vehicle. 

DO carry out work in a logical sequence and make sure that every- 

thing 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 linings, brake bands, clutch linings, torque converters, gaskets, 

etc. - contain asbestos. Extreme care must be taken to avoid inhala- 

tion of dust from such products, 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 vehi- 

cle. But the risk does not end there. A spark caused by an electrical 
short circuit, by two metal surfaces contacting each other, or even by 
static electricity built up in your body under certain conditions, can ig- 
nite 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 rec- 
ommended that a fire extinguisher suitable for use on fuel and electri- 
cal fires be kept handy in the garage or workshop at all times. Never 

try to extinguish a fuel or electrical fire with water. 

Fumes 
Certain fumes are highly toxic and can quickly cause unconscious- 

ness 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 ven- 

tilated area. 
When using cleaning fluids and solvents, read the instructions on 

the container carefully. Never use materials from unmarked containers. 
Never run the engine in an enclosed space, such as a garage. Ex- 

haust fumes contain carbon monoxide, which is extremely poisonous. 
If you need to run the engine, always do so in the open air, or at least 

have the rear of the vehicle outside the work area. 
If you are fortunate enough to have the use of an inspection pit, 

never drain or pour gasoline and never run the engine while the vehicle 
is over the pit. The fumes, being heavier than air, will concentrate in 

the pit with possibly lethal results. 

The battery 
Never create a spark or allow a bare light bulb near a battery. They 

normally give off a certain amount of hydrogen gas, which is highly ex- 

plosive. 
Always disconnect the battery ground (-) cable at the battery before 

working on the fuel or electrical systems. 

If possible, loosen the filler caps or cover when charging the battery 

from an external source (this does not apply to sealed or mainte- 

nance-free batteries). Do not charge at an excessive rate or the bat- 

tery 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 op- 

erates on household current, always make sure that the tool is cor- 

rectly 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 run- 

ning or being cranked, particularly if components are damp or the in- 

sulation is defective. In the case of an electronic ignition system, the 

secondary system voltage is much higher and could prove fatal. 



Conversion factors 

Length (distance) 
Inches (in) 
Feet (ft) 
Miles 

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

Mass (weight) 
Ounces (oz) 
Pounds (Ib) 

Force 
Ounces-force (ozf; 0z) 
Pounds-force (Ibf; Ib) 
Newtons (N) 

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

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

Pounds-force feet (Ibf ft: Ib ft) 
Néwton metres (Nm) 

Power 
Horsepower (hp) 

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

Fuel consumption* 

x KX 

x KKK KK KK 

xx 

x X< 

KS US ee DS SOX 

iS SS OS POR Ok 

Xx 

Miles per gallon, Imperial (mpg) X 

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

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

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

0.278 =Newtons (N) 
4.448 = Newtons (N) 
0.1 = Kilograms-force (kgf; kg) 

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

0.068 = Atmospheres (atm) 

0.069 = Bars 

6.895 = Kilopascals (kPa) 

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

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

0.113 =Newton metres (Nm) 

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

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

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

(kgf m; kg m) 

745.7 =Watts (W) 

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

0.354 = Kilometres per litre (km/I) 
Miles: per gallon, US (mpg) X 0.425 = Kilometres per litre (km/I) 

Temperature 
Degrees Fahrenheit = (°C x 1.8) + 32 

x 
x 
X 

x KKK KK KX 

x< X< 

x x 

Se ee TS EOC 

Mi Oe hee (OG OR OR 

0.0394 
3.281 
0.621 

0.061 
1.76 
0.88 
0.833 
1.057 
0.22 
0.833 
0.264 

0.035 
2.205 

3.6 
0.225 
9.81 

14.223 

14.696 

14.5 

0.145 

98.1 

0.868 

8.85 

7.233 

0.738 
9.804 

0.0013 

0.621 

2.825 
2.352 

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

= Cubic inches (cu in; in’) 
= Imperial pints (Imp pt) 
= Imperial quarts (Imp qt) 
= Imperial quarts (Imp qt) 
= US quarts (US qt) 

Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 

= US gallons (US gal) 
i 

Ounces (oz) 

= Pounds (Ib) 

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

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

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

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

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

= Kilopascals (kPa) 

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

= Pounds-force inches 

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

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

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

= Horsepower (hp) 

= Miles per hour (miles/hr; mph) 

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

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

*/t is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (//100km), 
where mpg (Imperial) x.l/100 km = 282 and mpg (US) x 1/100 km = 235 
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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 their possible causes are grouped under headings de- 
noting various components or systems, such as Engine, Cooling sys- 
tem, etc. They also refer you 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 is simply the re- 
sult of the right 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 run the gas 
tank dry or leave the lights on overnight, so don’t assume that you are 
exempt from such oversights. 

Finally, always establish a clear idea of why a problem has oc- 
curred and take steps to ensure that it doesn’t happen again. If the 
electrical system fails because of a poor connection, check the other 
connections in the system to make sure that they don’t fail as well. If a 
particular fuse continues to blow, find out why - don’t just replace one 
fuse after another. Remember, failure of a small component can often 
be indicative of potential failure or incorrect functioning of a more im- 
portant component or system. 

Engine 

1 Engine will not rotate when attempting to start 

Battery terminal connections loose or corroded (Chapter 1). 
Battery discharged or faulty (Chapter 1). 
Automatic transmission not completely engaged in Park (Chap- 

er 7) or clutch not completely depressed (Chapter 8). 
Broken, loose or disconnected wiring in the starting circuit (Chap- 

ers 5 and 12). 
Starter motor pinion jammed in flywheel ring gear (Chapter 5). 
Starter solenoid faulty (Chapter 5). 
Starter motor faulty (Chapter 5). 
Ignition switch faulty (Chapter 12). 
Starter pinion or flywheel teeth worn or broken (Chapter 5). OANOOTFA FWD — 

2 __ Engine rotates but will not start 

Fuel tank empty. 
Battery discharged (engine rotates slowly) (Chapter 5). 
Battery terminal connections loose or corroded (Chapter 1). 
Leaking fuel injector(s), faulty cold start valve, fuel pump, pres- 

ure regulator, etc. (Chapter 4). 
Fuel not reaching fuel rail (Chapter 4). 
Ignition components damp or damaged (Chapter 5). 
Worn, faulty or incorrectly gapped spark plugs (Chapter 1). 
Broken, loose or disconnected wiring in the starting circuit (Chap- 

ter 5). 

9 Loose distributor is changing ignition timing (Chapter 5). 
10 Broken, loose or disconnected wires at the ignition coil or faulty 
coil (Chapter 5). 

ANON BRWND — 

3 Engine hard tko start when cold 

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

Distributor rotor carbon tracked (Chapter 5). ahwNnd — 

4 __ Engine hard to start when hot 

1 Air filter clogged (Chapter 1). 
2 Fuel not reaching the fuel injection system (Chapter 4). 
3. Corroded battery connections, especially ground (Chapter 1). 

5 Starter motor noisy or excessively rough in engagement 

1 Pinion or flywheel gear teeth worn or broken (Chapter 5). 

2 Starter motor mounting bolts loose or missing (Chapter 5). 

6 Engine starts but stops immediately 

_ Loose or faulty electrical connections at distributor, coil or alter- 
nator (Chapter 5). ; 

Insufficient fuel reaching the fuel injector(s) (Chapters 1 and 4). 

Vacuum leak at the gasket between the intake manifold/plenum 

and throttle body (Chapters 1 and 4). 
won 

7 Oil puddle under engine 

1 Oil pan gasket and/or oil pan drain bolt washer leaking (Chap- 
ter 2). 

2 Oil pressure sending unit leaking (Chapter 2). 
3 Cylinder head covers leaking (Chapter 2). 
4 Engine oil seals leaking (Chapter 2). 
5 Oil pump housing leaking (Chapter 2). 

foe} Engine lopes while idling or idles erratically 

Vacuum leakage (Chapters 2 and 4). 
Leaking EGR valve (Chapter 6). 
Air filter clogged (Chapter 1). 

Fuel pump not delivering sufficient fuel to the fuel injection sys- 
m (Chapter 4). 

Leaking head gasket (Chapter 2). 
Timing belt and/or pulleys worn (Chapter 2). 
Camshaft lobes worn (Chapter 2). NOOGFWN— 

© Engine misses at idle speed 

Spark plugs worn or not gapped properly (Chapter 1). 
Faulty spark plug wires (Chapter 1). 
Vacuum leaks (Chapter 1). 
Incorrect ignition timing (Chapter 1). 
Uneven or low compression (Chapter 2). arWND— 

10 Engine misses throughout driving speed range 

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

2 __ Low fuel output at the injector(s) (Chapter 4). 

3 Faulty or incorrectly gapped spark plugs (Chapter 1). 
4 Incorrect ignition timing (Chapter 5). 
5 Cracked distributor cap, disconnected distributor wires or dam- 
aged distributor components (Chapters 1 and 5). 

Leaking spark plug wires (Chapters 1 or 5). 
Faulty emission system components (Chapter 6). 
Low or uneven cylinder compression pressures (Chapter 2). 
Weak or faulty ignition system (Chapter 5). 

10 Vacuum leak in fuel injection system, intake manifold, air control 
valve or vacuum hoses (Chapter 4). 

OMAN DD 
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ok 1. Engine stumbles on acceleration 

Spark plugs fouled (Chapter 1). 
Fuel injection system needs faulty (Chapter 4). 

Fuel filter clogged (Chapters 1 and 4). 
Incorrect ignition timing (Chapter 5). 
Intake manifold air leak (Chapters 2 and 4). arwh— 

12 Engine surges while holding accelerator steady 

Intake air leak (Chapter 4). 
Fuel pump faulty (Chapter 4). 
Loose fuel injector wire harness connectors (Chapter 4). 

Defective ECU or information sensor (Chapter 6). kROwON — 

13 Engine stalls 

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

Chapters 1 and 4). 
Distributor components damp or damaged (Chapter 5). 
Faulty emissions system components (Chapter 6). 
Faulty or incorrectly gapped spark plugs (Chapter 1). 

Faulty spark plug wires (Chapter 1). 
Vacuum leak in the fuel injection system, intake manifold or vac- 

um hoses (Chapters 2 and 4). 
Valve clearances incorrectly set (Chapter 1). MCNONHKWBAN 

14 Engine lacks power 

NOohWOND — 

Incorrect ignition timing (Chapter 5). 
Excessive play in distributor shaft (Chapter 5). 
Worn rotor, distributor cap or wires (Chapters 1 and 5). 

Faulty or incorrectly gapped spark plugs (Chapter 1). 

Fuel injection system out of adjustment or excessively worn 

Chapter 4). 
Faulty coil (Chapter 5). 
Brakes binding (Chapter 9). 

Automatic transaxle fluid level incorrect (Chapter 1). 

Clutch slipping (Chapter 8). 

10 Fuel filter clogged and/or impurities in the fuel system (Chapters 1 

and 4). 

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

12 Lowor uneven cylinder compression pressures (Chapter 2). 

13 Obstructed exhaust system (Chapter 4). 

ARarhwan — 
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15 Engine backfires 

Emission control system not functioning properly (Chapter 6). 

Ignition timing incorrect (Chapter 5). 

1 

2 
3 Faulty secondary ignition system (cracked spark plug insulator, 

f 
. 

aulty plug wires, distributor cap and/or rotor) (Chapters 1 and 5). 

4 Fuel injection system in need of adjustment or worn excessively 

(Chapter 4). 

5 Vacuum leak at fuel injector(s), intake manifold, air control valve 

or vacuum hoses (Chapters 2 and 4). 

6 Valve clearances incorrectly set and/or valves sticking (Chap- 

ter 1). 

nnn 

16 Pinging or knocking engine sounds during acceleration or 

uphill 
nn 

1 Incorrect grade of fuel. 

Ignition timing incorrect (Chapter 5). 

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

Worn or damaged distributor components (Chapter 5). 
EGR valve not functioning (Chapter 6). 
Vacuum leak (Chapters 2 and 4). NOOK WM 

17 Engine runs with oil pressure light on 

Low oil level (Chapter 1). 
Idle rpm below specification (Chapter 1). 
Short in wiring circuit (Chapter 12). 
Faulty oil pressure sender (Chapter 2). 
Worn engine bearings and/or oil pump (Chapter 2). akWN — 

18 Engine diesels (continues to run) after switching off 

Idle speed too high (Chapter 1). 
Excessive engine operating temperature (Chapter 3). 
Ignition timing in need of adjustment (Chapter 5). On — 

Engine electrical system 

19 Battery will not hold a charge 

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

Battery electrolyte level low (Chapter 1). 
Battery terminals loose or corroded (Chapter 1). 
Alternator not charging properly (Chapter 5). 
Loose, broken or faulty wiring in the charging circuit (Chapter 5). 

Short in vehicle wiring (Chapter 12). 
Internally defective battery (Chapters 1 and 5). 

20 Alternator light fails to go out 

1 Faulty alternator or charging circuit (Chapter 5). 
2 Alternator drivebelt defective or out of adjustment (Chapter 1). 

3. Alternator voltage regulator inoperative (Chapter 5). 

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

{1 Warning light bulb defective (Chapter 12). 

2 Fault in the printed circuit, dash wiring or bulb holder (Chap- 

ter 12). 

Fuel system 
i REE EE El 

22 Excessive fuel consumption 

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

2 Incorrectly set ignition timing (Chapter 5). 

3 Emissions system not functioning properly (Chapter 6). 

4 Fuel injection internal parts excessively worn or damaged (Chap- 

ter 4). 
5  Lowtire pressure or incorrect tire size (Chapter 1). 
@ 

iS 

23 Fuel leakage and/or fuel odor 
nena 

1 Leaking fuel feed or return line (Chapters 1 and 4). 
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2 Tank overfilled. 
3 Evaporative canister filter clogged (Chapters 1 and 6). 
4 Fuel injector internal parts excessively worn (Chapter 4). 

Cooling system 

24 Overheating 

Insufficient coolant in system (Chapter 1). 
Water pump drivebelt defective or out of adjustment (Chapter 1). 

Radiator core blocked or grille restricted (Chapter 3). 
Thermostat faulty (Chapter 3). 
Electric coolant fan blades broken or cracked (Chapter 3). 

Radiator cap not maintaining proper pressure (Chapter 3). 
Ignition timing incorrect (Chapter 5). NOOR WON — 

25 Overcooling 

1 Faulty thermostat (Chapter 3). 
2 Inaccurate temperature gauge sending unit (Chapter 3) 

26 External coolant leakage 

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

2 Water pump defective (Chapter 3). 

3 Leakage from radiator core or coolant reservoir bottle (Chapter 3). 
4 Engine drain or water jacket core plugs leaking (Chapter 2). 

27 _~=Internal coolant leakage 

1 Leaking cylinder head gasket (Chapter 2). 
2 Cracked cylinder bore or cylinder head (Chapter 2). 

28 Coolant loss 

1 Too much coolant in system (Chapter 1). 
2 Coolant boiling away because of overheating (Chapter 3). 
3 Internal or external leakage (Chapter 3). 
4 Faulty radiator cap (Chapter 3). 

29 Poor coolant circulation 

1 Inoperative water pump (Chapter 3). 
2 Restriction in cooling system (Chapters 1 and 3). 
3 Water pump drivebelt defective/out of adjustment (Chapter 1). 
4 Thermostat sticking (Chapter 3). 

Clutch 

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

1. Master or release cylinder faulty (Chapter 8). 
2 __Hose/pipe burst or leaking (Chapter 8). 
3 Connections leaking (Chapter 8). 
4 No fluid in reservoir (Chapter 8). 
5 If fluid level in reservoir rises as pedal is depressed, master cylin- 
der center valve seal is faulty (Chapter 8). 

If there is fluid on dust seal at master cylinder, piston primary seal 

is leaking (Chapter 8). 
Broken release bearing or fork (Chapter 8). 

oO 
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31 Fluid in area of master cylinder dust cover and on pedal 

Rear seal failure in master cylinder (Chapter 8). 

32 Fluid on release cylinder 

Release cylinder plunger seal faulty (Chapter 8). 

33 Pedal feels spongy when depressed 

Air in system (Chapter 8). 

34 Unable to select gears 

Faulty transaxle (Chapter 7). 
Faulty clutch disc (Chapter 8). 
Release lever and bearing not assembled properly (Chapter 8). 

Faulty pressure plate (Chapter 8). 
Pressure plate-to-flywheel bolts loose (Chapter 8). ahWND — 

35 Clutch slips (engine speed increases with no increase in 

vehicle speed) 

Clutch plate worn (Chapter 8). 
Clutch plate is oil soaked by leaking rear main seal (Chapter 8). 
Clutch plate not seated. It may take 30 or 40 normal starts for a 

ew one to seat. 

Warped pressure plate or flywheel (Chapter 8). 

Weak diaphragm spring (Chapter 8). 
Clutch plate overheated. Allow to cool. Oaradwn— 

36 Grabbing (chattering) as clutch is engaged 

1 Oil on clutch plate lining, burned or glazed facings (Chapter 8). 
2 Worn or loose engine or transaxle mounts (Chapters 2 and 7). 

3 Worn splines on clutch plate hub (Chapter 8). 

4 Warped pressure plate or flywheel (Chapter 8). 

5 Burned or smeared resin on flywheel or pressure plate (Chap- 
ter 8). 

37 Transaxle rattling (clicking) 

Release lever loose (Chapter 8). 

Clutch plate damper spring failure (Chapter 8). 
Low engine idle speed (Chapter 1). QOnm — 

38 Noise in clutch area 

—_ Fork shaft improperly installed (Chapter 8). 
Faulty bearing (Chapter 8). nm 

39 Clutch pedal stays on floor 

Clutch master cylinder piston binding in bore (Chapter 8). 
Broken release bearing or fork (Chapter 8). npo — 
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40 High pedal effort 

Piston binding in bore (Chapter 8). 
Pressure plate faulty (Chapter 8). 
Incorrect size master or release cylinder (Chapter 8). onm — 

Manual transaxle 

oS 1 Knocking noise at low speeds 

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

ter 7A).* 
Nh 

42 Noise most pronounced when turning 

Differential gear noise (Chapter 7A).* 

43 Clunk on acceleration or deceleration 

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

r 7A).* 
Worn or damaged driveaxle inboard CV joints (Chapter 8). GON 

44 Clicking noise in turns 

Worn or damaged outboard CV joint (Chapter 8). 

> a Ss = o = ° 3 

Rough wheel bearing (Chapters 1 and 10). 
Damaged driveaxle (Chapter 8). 
Out of round tires (Chapter 1). 
Tire out of balance (Chapters 1 and 10). 
Worn CV joint (Chapter 8). akWwWN — 

46 Noisy in neutral with engine running 

Damaged input gear bearing (Chapter 7A).* 
Damaged clutch release bearing (Chapter 8). po — 

47 Noisy in one particular gear 

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

Damaged or worn synchronizers (Chapter 7A).” 

Bent reverse fork (Chapter 7A).* 

Damaged fourth speed gear or output gear (Chapter TA).* 

Worn or damaged reverse idler gear or idler bushing (Chap- 

er 7A).* 
ahrond — 

ao 

48 Noisy in all gears 

1 Insufficient iubricant (Chapter 7A). 

2. Damaged or worn bearings (Chapter 7A).* 

3. Worn or damaged input gear shaft and/or output gear shaft (Chap- 

ter 7A).* 

49 Slips out of gear 

Worn or improperly adjusted linkage (Chapter 7A). 
Transaxle loose on engine (Chapter 7A). 

Shift linkage does not work freely, binds (Chapter 7A). 

Input gear bearing retainer broken or loose (Chapter 7A).* 

Dirt between clutch cover and engine housing (Chapter 7A). 
Worn shift fork (Chapter 7A).* Ooahwnh— 

a So Leaks lubricant 

Side gear shaft seals worn (Chapter 7). 
Excessive amount of lubricant in transaxle (Chapters 1 and 7A). 
Loose or broken input gear shaft bearing retainer (Chapter 7A).* 
Input gear bearing retainer O-ring and/or lip seal damaged (Chap- 

er 7A).* 
WN 
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51 Locked in gear 

Lock pin or interlock pin missing (Chapter 7A).* 

* Although the corrective action necessary to remedy the symptoms 

described is beyond the scope of the home mechanic, the above infor- 
mation should be helpful in isolating the cause of the condition so that 
the owner can communicate clearly with a professional mechanic. 

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

dealer or transmission shop. 

52 Fluid leakage 

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

onto the transaxle by air flow. 
To pinpoint a leak, first remove all built-up dirt and grime from the 

transaxle housing with degreasing agents and/or steam cleaning. Then 
drive the vehicle at low speeds so air flow will not blow the leak far 
from its source. Raise the vehicle and determine where the leak is 

coming from. Common areas of leakage are: 
a) Pan (Chapters 1 and 7) 
b) Dipstick tube (Chapters 1 and 7) 
c) Transaxle oil lines (Chapter 7) 

d) Speed sensor (Chapter 7) 

nO 

53 Transaxle fluid brown or has a burned smell 

Transaxle fluid burned (Chapter 1). 

54 General shift mechanism problems 

1 Chapter 7, Part B, deals with checking and adjusting the shift 

linkage on automatic transaxles. Common problems which may be at- 

tributed to poorly adjusted linkage are: 
a) Engine starting in gears other than Park or Neutral. 

b) Indicator on shifter pointing to a gear other than the one ac- 

tually being used. 
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c) Vehicle moves when in Park. 
2 Refer to Chapter 7B for the shift linkage adjustment procedure. 

55 Transaxle will not downshift with accelerator pedal pressed 

to the floor 

Throttle valve cable out of adjustment (Chapter 7B). 

56 Engine will start in gears other than Park or Neutral 

Neutral start switch malfunctioning (Chapter 7B). 

57 Transaxle slips, shifts roughly, is noisy or has no drive in for- 

ward or reverse gears 

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

Driveaxles 

& Clicking noise in turns 

Worn or damaged outboard CV joint (Chapter 8). 

59 Shudder or vibration during acceleration 

1 Excessive toe-in (Chapter 10). 
2 _ Incorrect spring heights (Chapter 10). 
3 Worn or damaged inboard or outboard CV joints (Chapter 8). 
4 Sticking inboard CV joint assembly (Chapter 8). 

60 Vibration at highway speeds 

1 Out of balance front wheels and/or tires (Chapters 1 and 10). 
2 Out of round front tires (Chapters 1 and 10). 
3 Worn CV joint(s) (Chapter 8). 

Brakes 
Note: Before assuming that a brake problem exists, make sure that: 

a) The tires are in good condition and properly inflated (Chap- 
ter 1). 

b) The front end alignment is correct (Chapter 10). 
c) The vehicle is not loaded with weight in an unequal manner. 

61 Vehicle pulls to one side during braking 

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

Malfunctioning drum brake or caliper assembly (Chapter 9). 
Loose suspension parts (Chapter 10). 
Loose calipers (Chapter 9). 

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

ANOOaRWND — 

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

Front and/or rear disc brake pads worn out. The noise comes 

from the wear sensor rubbing against the disc (does not apply to all 

vehicles). Replace pads with new ones immediately (Chapter 9). 

63 Brake roughness or chatter (pedal pulsates) 

Excessive lateral runout (Chapter 9). 

Uneven pad wear (Chapter 9). 
Defective disc (Chapter 9). On — 

64 Excessive brake pedal effort required to stop vehicle 

Malfunctioning power brake booster (Chapter 9). 
Partial system failure (Chapter 9). 
Excessively worn pads or shoes (Chapter 9). 

Piston in caliper or wheel cylinder stuck or sluggish (Chapter 9). 
Brake pads or shoes contaminated with oil or grease (Chapter 9). 
New pads or shoes installed and not yet seated. It will take a 

while for the new material to seat against the disc or drum. 
aOnhkoand — 

fo2) 5 Excessive brake pedal travel 

Partial brake system failure (Chapter 9). 
Insufficient fluid in master cylinder (Chapters 1 and 9). 
Air trapped in system (Chapters 1 and 9). On — 

66 Dragging brakes 

Incorrect adjustment of brake light switch (Chapter 9). 

Master cylinder pistons not returning correctly (Chapter 9). 
Restricted brakes lines or hoses (Chapters 1 and 9). 

Incorrect parking brake adjustment (Chapter 9). WON 

67 Grabbing or uneven braking action 

Malfunction of proportioning valve (Chapter 9). 

Malfunction of power brake booster unit (Chapter 9). 
Binding brake pedal mechanism (Chapter 9). on — 

68 Brake pedal feels spongy when depressed 

Air in hydraulic lines (Chapter 9). 
Master cylinder mounting bolts loose (Chapter 9). 
Master cylinder defective (Chapter 9). Qn — 

69 Brake pedal travels to the floor with little resistance 

1 Little or no fluid in the master cylinder reservoir caused by leaking 
Caliper piston(s) (Chapter 9). 

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

70 Parking brake does.not hold 

Parking brake linkage improperly adjusted (Chapters 1 and 9). 
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Suspension and steering systems 

Note: Before attempting to diagnose the suspension and steering sys- 
tems, perform the following preliminary checks: 

a) Tires for wrong pressure and uneven wear. 
b) Steering universal joints from the column to the rack and pinion 

for loose connectors or wear. 
c) Front and rear suspension and the rack and pinion assembly for 

loose or damaged parts. 
d) Out-of-round or out-of-balance tires, bent rims and loose and/or 

rough wheel bearings. 

71 Vehicle pulls to one side 

Mismatched or uneven tires (Chapter 10). 
Broken or sagging springs (Chapter 10). 
Wheel alignment (Chapter 10). 
Front brake dragging (Chapter 9). &kWwNM — 

J No Abnormal or excessive tire wear 

Wheel alignment (Chapter 10). 
Sagging or broken springs (Chapter 10). 
Tire out of balance (Chapter 10). 
Worn strut damper (Chapter 10). 
Overloaded vehicle. 
Tires not rotated regularly. Onrhwaon — 

73 Wheel makes a thumping noise 

Blister or bump on tire (Chapter 10). 
Improper strut damper action (Chapter 10). hp — 

74 Shimmy, shake or vibration 

Tire or wheel out-of-balance or out-of-round (Chapter 10). 
Loose or worn wheel bearings (Chapters 1, 8 and 10). 
Worn tie-rod ends (Chapter 10). 
Worn lower balljoints (Chapters 1 and 10). 
Excessive wheel runout (Chapter 10). 
Blister or bump on tire (Chapter 10). aOarhwh — 

75 Hard steering 

1 Lack of lubrication at balljoints, tie-rod ends and rack and pinion 

assembly (Chapter 10). 
Front wheel alignment (Chapter 10). 
Low tire pressure(s) (Chapters 1 and 10). WP 

76 Poor returnability of steering to center 

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

Binding in balljoints (Chapter 10). 
Binding in steering column (Chapter 10). 

Lack of lubricant in steering gear assembly (Chapter 10). 

Front wheel alignment (Chapter 10). ahoand — 

77 Abnormal noise at the front end 

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

and 10). 

Damaged strut mounting (Chapter 10). 

Worn control arm bushings or tie-rod ends (Chapter 10). 
Loose stabilizer bar (Chapter 10). 
Loose wheel nuts (Chapters 1 and 10). 
Loose suspension bolts (Chapter 10) aah WP 

./8 Wander or poor steering stability 

Mismatched or uneven tires (Chapter 10). 

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

Worn strut assemblies (Chapter 10). 

Loose stabilizer bar (Chapter 10). 
Broken or sagging springs (Chapter 10). 
Wheels out of alignment (Chapter 10). aOnkrwn hd — 

=] 9 Erratic steering when braking 

Wheel bearings worn (Chapter 10). 
Broken or sagging springs (Chapter 10). 
Leaking wheel cylinder or caliper (Chapter 10). 
Warped rotors or drums (Chapter 10). OND — 

© 0 Excessive pitching and/or rolling around corners or during 

braking 

Loose stabilizer bar (Chapter 10). 
Worn strut dampers or mountings (Chapter 10). 
Broken or sagging springs (Chapter 10). 
Overloaded vehicle. WN — 

81 Suspension bottoms 

Overloaded vehicle. 
Worn strut dampers (Chapter 10). 
Incorrect, broken or sagging springs (Chapter 10). On — 

82 Cupped tires 

Front wheel or rear wheel alignment (Chapter 10). 

Worn strut dampers (Chapter 10). 
Wheel bearings worn (Chapter 10). 
Excessive tire or wheel runout (Chapter 10). 
Worn balljoints (Chapter 10). aaron — 

83 Excessive tire wear on outside edge 

Inflation pressures incorrect (Chapter 1). 

Excessive speed in turns. 
Front end alignment incorrect (excessive toe-in). Have profes- 

ionally aligned. 
Suspension arm bent or twisted (Chapter 10). OWN — 

84 Excessive tire wear on inside edge 

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

aligned. 
3 Loose or damaged steering components (Chapter 10). 
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¥ s 2. Tie-rod end loose (Chapter 10). 

85 Tire tread worn in one place 3. Steering gear loose (Chapter 10). 

4 Wor or loose steering intermediate shaft (Chapter 10). 

{1 Tires out of balance. 

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

3 Defective tire (Chapter 1). 
i 

87 Rattling or clicking noise in steering gear 
EE EEE 

1 Steering gear loose (Chapter 10). 
86 Excessive play or looseness in steering system . 

2 Steering gear defective.k 

1 Wheel bearing(s) worn (Chapter 10). 
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Fuel tank cap gasket replacement 

Idle speed check and adjustment ............:::cccscceseees 
INtTTOGUCTON siete ee ee a ees 

Manual transaxle lubricant change 
Manual transaxle lubricant level check ..............:00000- 

Positive Crankcase Ventilation (PCV) valve check and hose 
check and replacement (1990 and later models only) 

Power steering fluid level CheCk............:::csssscseseeceesees 
Spark plug check and replacement .............:cs:cceeeee 
Spark plug wire, distributor cap and rotor check and 

replacements eee eee ees eee 
Steering and SUSPENSION CHECK.........c:ccesscceeseceneeeees 
Tire and tire pressure CHECKS...........cccsscccceesseeeeeesseees 

Tire rotation 
Tune-up general information..............ccssccccssssssecessseeee 
Underhood hose check and replacement.................. 

Valve clearance check and adjustment (DOHC engines onlly)....... 
Windshield wiper blade inspection and replacement 

Contents 

Fal AEG MMR UCEN SOT cere Cac tena sstiastasinaceoeasaaee. ueatvsiacassvseees Donen 17 

Automatic transaxle differential fluid level check (1989 

MA ACTIONS SUM fecctesecciresccstcesssseterecetee costars acaeensereats 19 
Automatic transaxle/differential fluid and filter changé..............4 29 

Automatic transaxle fluid level CHECK............:csscccesseccesseceesseeeeseneee he 
Battery check, maintenance and Charging .............sseeccceeeesseceeeeeees 11 

SN SII NUM le eed oe estas ae as tue osn@eeoper anv snaey vouburnisvelonssivsassecaisesacntss 16 
Chassis and body fastener CHECK..........::cccssccssecessceesssessecensecseeeeees 31 
Clutch pedal freeplay check and adjustment.............:ccccssseceeseeeene 10 
IC OCMBIG SY SLOMT CHIC CK Sarre ee teens eta eo ocean vecancosecsaansatonunzaecoarazasns 14 
Cooling system servicing (draining, flushing and refilling) ............. 26 
FM AIOE CANON ooo cna dude papeeduspvunrusvirsandvssetetossésuidiiusuaeveve vevuaiee 22 

Drivebelt check, adjustment and replaceMent...........:::scccseseseeeeeees 12 
EOI MMCANICL ON AULON CRONIGS «ccdccscceussvearcorcenpersss ct ansneceerxtbuscerestrere 8 
Evaporative emissions control system CHECK .........::cccseseceesseeeeees 27 

ATAU Nees LNT CANON iv ssca sontwaa esas eaiecaiecsrpobeseicioxcesinsvessusanpeoinsesrass 28 
FE UMC MN arco otiss sere ad ivonareséeravoustrszrvonsedzerusainvolesesozsinorinsavie 4 
FELIS IEG LOPIACOMICWE corsxyassepnnnesbesiravecesprantevnnedtocsvetvansusesescesucvant ass 23 
EIS Y SION NOC N oor oszaevosessvensvvsnosvendssicvsrsosesn0dvoueasevensuetzeesennessacie 18 

Specifications 

Be mene lubricants and fluids 

PROMIANC IAN SAIS ING DDC cavscoseccaceroxerssncnoarderssvepnssncarupevaesesrapuass 

Automatic transaxle differential fluid type 
Manual transaxle lubricant type 

NOSSO ANG CANON se nacscarsonrverxsacacsodarcesrnckpoupaaages ceieosds tuasteg ities sana’ 
RII ANAM AN ee oa erde eansapsnsxeodnex sie ceduiideaessauidesnodatavanb sddanenenih 

API grade SG or SG/CD multigrade and fuel efficient oil 
See accompanying chart 
Unleaded gasoline, 87 octane or higher 
DEXRON II automatic transmission fluid 
DEXRON II automatic transmission fluid 
DEXRON II automatic transmission fluid 
DEXRON II automatic transmission fluid 
API GL-5 75W90 gear oil 

ee eee =e 
a 20W-50 
ed el aetna 

TEMPERATURE RANGE ANTICIPATED BEFORE 

10W-50 
RECOMMENDED 

ENGINE OIL VISCOSITY 

NEXT OIL CHANGE 
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Recommended lubricants and fluids (continued) 

RareLe IUCR VIG cceee reece crn eeerce cer eaneeestuns 

llth UIST OO aaa ecenceeserttescntce-aeaccessreccaced aces 

Power steering system fluid 

Capacities 
Engine oil (including filter) 

1989 and earlier 
2S-E engine 
3S-GE engine 
3S-FE engine 

1990 and later 

4A-FE engine 
5S-FE engine 
Without oil cooler 

With oil cooler 

Coolant 

1989 and earlier 

OOO ATIG i AteN ca chosen scot onaves enantcunta chcoaseeneres 

Transaxle 

Automatic 

1989 and earlier 

Ignition system 
Spark plug type and gap 

1986 
2S-E engine 

1987 

1988 

1989 

1990 

1991 
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DOT 8 brake fluid 

DOT 3 brake fluid 
DEXRON II automatic transmission fluid 

4.2 qts 

4.1 qts 

4.3 qts 

3.4 qts 

4.2 qts 

4.5 qts 

7 qts 

6 qts 

5 qts 

4qts 

1.7 qts 

8.2 qts 
3 qts 

2.6 qts 

Champion RC12YC or equivalent 
0.044 inch 

Champion RN11YCA or equivalent 
0.044 inch 

Champion RC12YC or equivalent 
0.044 inch 

Champion RC9YCN4 or equivalent 
0.044 inch 

Champion RC12YC or equivalent 
0.044 inch 

Champion RC9YCN4 or equivalent 
0.044 inch 

Champion RC9YCN4 or equivalent 
0.044 inch 

Champion RC9YCN4 or equivalent 
0.044 inch 

Champion RC9YCN4 or equivalent 
0.032 inch 

Champion RC12YC or equivalent 
0.044 inch 

NGK BCPRSEY or equivalent 
0.032 inch 
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5S-FE engine 
VIG presets tedoectone ce Me pero CaP eoiasdtobrdae NGK BKR5YPA11 or equivalent 

ee eres pret opiate canes bias ir tieddoantiane 0.044 inch 
1992 

4A-FE engine 
DRWGN reece re ene oe Lon tose aie ta that toctiénicecssoden NGK BCPR5EY or equivalent 

OI ars ee ec cr pt e th Re eided ence usdeacnptevedrbeis 0.032 inch 
5S-FE engine 

SIs ata ee recor cacdeiepavandong oo reteangiocs tere eoovieeres NGK BKR6EP-11 or equivalent 
NR as at See iN ee! 0.044 inch 

BETAS UG IMSS WEG) ORIEN oa ss pavedegonnivab Peosierevomonscarenironee Less than 25000 ohms 
SAIN MAIN MMM oe corte do ceet anconcciivvpleseden cae atacred ere aeoeonokeccépiecrieck 1-3-4-2 

idle speed 
1986 

cl I ies nodrowseconied cos heperaspinhrectescaumvcborideoopeen 700 rpm 
eM Sere og oso vudne roovoteiparcnensssncerntccserantioniee 750 rpm 

1987 through 1989 
ee RMN NC re ee oars poe setts nenpec cveracktor tap toercosostencabsocpoaraip 700 to 750 
Pa acre cots 9s cane hcadh pardons Moody inal mero bead ost eoor reba 750 rpm 

1990 and 1991 
Cais ori e sae tere, oni corneceseenipcircssececoredaenrrercscere ot spotareaécee 800 rpm 
5S-FE engine 

ROMER orca so asses arch occdcorrertoncees once: pebnedatanenaccacpiorePeaete 700 to 750 rpm 
Canadian models 

WEIN SUID ANAS cic cccsccctaccdcctdescdossecctocsspeteclecdttosouweopeteGede 800 to 850 rpm 
AEA As RC noo nse ccccecpnancse reece wen 750 to 800 rpm 

1992 
De hk Or RNOME NS ge eo ssa ds osansds son Spe aasnmiconceivtbcd apenctibayoboecticeesnecine 800 rpm 
5S-FE engine 

BI FEIN see ecto enter esscoaee Cotten ete DotaaseDasstpsttéeedapad tee 700 to 750 rpm 
AiR NGS coset acts sceenpsartn i taasoescvndenivevaanetsarenr 750 to 800 rpm 

Valve clearances (engine cold) 
1989 and earlier 

Intake valve 
i ON ee soap cca rovnnngere eaaer epaacenen cereceesneevioe 0.007 to 0.011 inch 
ee CM rete otto ccacae oat ornatabcsesadgdicee Pondeaptnens rotevsdevte 0.006 to 0.010 inch 

Exhaust valve 
NINN rel cos cncr o ries capstone caro cadoer sires dasaebev ore? 0.011 to 0.015 inch 

EE a FE I TIT es ee OAT 0.008 to 0.012 inch 

1990 and later 
Intake valve 

PITS CNWMDIG ec ccsscve scarp acocracecrcoveoadinctecves oti etoroeetaporrtsedtee 0.006 to 0.010 inch 

ET: GUN taal eal aera Sivoran oom rec ono 0.007 to 0.011 inch 
Exhaust vaive 

EFI CIMING a oosovccoresnorerrcvanssoicvastenpesernrgn are hvoevasertresviotipsonotte 0.008 to 0.012 inch 

I I IO pg Te Se ch ctr cdacthcndborevevaploronancrcane 0.011 to 0.015 inch 

Cooling system 
Thermostat rating 

SHAttS 10 OPON aoc ececserenenscoscasossocccrscesessetodsccneederosossssossnssossesopareee 190-degrees F 

FAY ODN, cncccceacenescortorrctareanveedy ceodbaarsececavedovetoresacctvesesetapesoaceasiaes 212-degrees F 

Accessory drivebelt tension (with Burroughs or Nippondenso 
tension gauge) - used belt 

1989 and earlier 
Power StCCFING PUMP. ......---ccccercecseeccerserssecssesesssnssascsssseseseess 80 to 100 Ibs 

BUCS OE ooo rose cicetacrcalecscucarereascwrstdabsnsptiplocsbeees bdpsi ndopevdacoaeEr 125 to 150 Ibs 

Air CONGItIONING COMPFESSOM......-----ceecseeseeerssrerressnsenssnesnssess 115 to 145 Ibs 

1990 and later 
POWERS SLCEFING PUMP.....--cceccerceeenerrerssererenarsssnnsnasensrssnnssnanes 80 to 100 Ibs 

PSOE oe a ierartee ci rteaprencttansantphcee Dire veered 115 to 140 Ibs My 

Air CONGItIONING COMPLOSSOM.....---eeeereeeeecerseecensessasenssnssaranees 95 to 115 Ibs 

Clutch 
Clutch pedal freeplay.....----ccccncecnencseerenensnserenersnsnsnnssansasansnsnsicansnenss 7/32 to 5/8 inch 

Pedal height 
49B9 AN CAPMICL 02. ccccccecceeceerercceercerssscesncessssccsnscssnccsnssnsssonssanens 6.0 to 6.5 inch 

4990 AN Later oe eeeceecceeececeserececnccsersnecsecsesessscsssrensrssasssensesssensss 6.5 to 7.0 inch 

Pushrod play at pedal top ceccccsceevenisvevesesneceseneesseessersseessresseeeressesseets 3/64 to 13/64 inch 
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Brakes 
Disc brake pad lining thickness (MINIMUM)... ......:sseeeseeeeeeeeeeetees 1/16 inch 

Drum brake shoe lining thickness (MINIMUM).........:e:eceeeeetenereeees 1/16 inch 

Parking brake adjUStMent..........cccceeeseeeeeeserees REP PeRS Crerotie cree 4 to 7 clicks 

Suspension and steering 

Steering wheel freeplay limit..........ccceceeeneseeeeetseeeeeeeseessssneeteeesneees 1-3/16 inch 

Balljoint allowable MOVEMENL..........ccccecceeeeeeeneeseeeeesseseresenesseereeneees 0 inch 

Torque specifications Ft-Ibs (unless otherwise indicated) 

Automatic transaxle 
RFit s eee cepa eto xceea ce pe teses cue saedeaus coescensececaemdsaensucresbenerates 48 in-lbs 

Frabtes rab Olitieeeeaetites ccenencsecee oa ener cx nese riens wo nctes socmee coamnasaMesanmneemcevssians 84 in-lbs 

Bored (Ol eeeaeeeae scence areccece-c50e-n-eaccscsncacsuaaceceazssesnassucescensrasnantnodes 36 

Manual transaxle drain and filler PIUQS...........ccssccseeesrereeeeeteeeeens 36 

Wheel 1Ug nuts ...........esseecessseneessessesesseseeseaseseesenecsnasssssastsnsensententens 76 

Chassis and body 
1989 and earlier 

Front Seat MOUNTING DOIt ...........:ssscessesssecssecssreenrerenersereesee 27 

Engine mounting center crossmember-to-body bolt............ 29 

1990 and later 
FrontseatymOunting) DOlt ...2....-...ceceovessssonryensvarsnecenssensnssencres 27 

Engine mounting center crossmember-to-body bolt ........... 38 

Front suspension lower crossmember-to-body bolt............ 112 

SAU UG See esheets coeeeepcac sos eancrnceqsnnesatententzeeanesneetsdruecnensuteassscanyie 13 

Engine compartment components (1991 model shown, others similar) 

1 Spark plugs (Section 24) 10 Upper radiator hose (Section 14) 
2 Oil filler cap (Section 4) 11. Radiator cap (Section 26) 
3. Brake fluid reservoir (Section 4) 12 Engine oil filter (Section 8) 
4 Distributor (Section 25) 13 Engine oil dipstick (Section 4) 
5 Air cleaner assembly (Section 17) 14 Lower radiator hose (Section 14) 
6 Battery (Section 11) 15 Windshield and rear washer fluid 
7 Coolant reservoir (Section 4) reservoir (Section 4) 
8 Fuse block (Chapter 12) 16 Drivebelt (Section 12) 
9 Automatic transaxle dipstick (Section 19) 17 Power steering fluid reservoir (Section 6) 
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Engine compartment underside components (1987 model shown, others similar) 

Lower radiator hose (Section 14) 8 
Radiator drain (Section 26) 9 
Suspension strut and spring (Section 21) 10 

Front disc brake (Section 16) 11 
Suspension balljoint (Section 21) 12 
Suspension crossmember bolt (Section 31) 13 
Automatic transaxle differential drain plug (Section 29) 

Automatic transaxle drain plug (Section 29) 
Muffler (Section 28) 
Exhaust system hanger (Section 28) 
Engine oil pan drain plug (Section 8) 
Driveaxle boot (Section 22) 
Drivebelt (Section 12) 

Typical rear underside components (1992 model shown, others similar) 

1. Muffler (Section 28) 
2 Rear brake (Section 16) 
3 Exhaust system hanger (Section 28) 

4 Parking brake cable (Section 16) 

5 Suspension strut and spring (Section 21) 
6 Gas tank filler hose (Section 18) 



Toyota Celica 

Chapter 1 Tune-up and routine maintenance 

maintenance schedule 

The maintenance intervals in this manual are provided 

with the assumption that you, not the dealer, will be doing the 

work. These are the minimum maintenance intervals recom- 

mended by the factory for Celicas that are driven daily. If you 

wish to keep your vehicle in peak condition at all times, you 

may wish to perform some of these procedures even more of- 

ten. Because frequent maintenance enhances the efficiency, 

performance and resale value of your car, we encourage you 

to do so. If you drive in dusty areas, tow a trailer, idle or drive 

at low speeds for extended periods or drive for short distances 

(less than four miles) in below freezing temperatures, shorter 

intervals are also recommended. 

When your vehicle is new, it should be serviced by a fac- 

tory authorized dealer service department to protect the fac- 

tory warranty. In many cases, the initial maintenance check is 

done at no cost to the owner. 

Every 250 miles or weekly, 

whichever comes first 

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

Every 3000 miles or 3 months, 
whichever comes first 

All items listed above plus: 
Check the power steering fluid level (Section 6) 
Check the automatic transaxle fluid level (Section 7) 
Change the engine oil and oil filter (Section 8) 

Every 6000 miles or 6 months, 
whichever comes first 

Inspect and replace if necessary the windshield 

wiper blades (Section 9) 
Check the clutch pedal for proper freeplay (Section 10) 
Check and service the battery (Section 11) 
Check and adjust if necessary the engine 

drivebelts (Section 12) 
Inspect and replace if necessary all underhood 

hoses (Section 13) 
Check the cooling system (Section 14) 

Rotate the tires (Section 15) 

Every 15,000 miles or 12 months, 

whichever comes first 

All items listed above plus: 
Inspect the brake system (Section 16)* 
Replace the air filter (Section 17) 
Inspect the fuel system (Section 18) 

Check the automatic transaxle differential lubricant 
level (Section 19)* 
Check the manual transaxle lubricant 

level (Section 20)* 

Inspect the suspension and steeringcomponents (Sec 

tion 21)* 

Check the driveaxle boots (Section 22) 

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

All items listed above plus: 
Replace the fuel filter (Section 23) 
Check and replace if necessary the spark 

plugs (Section 24) 

Inspect and replace if necessary the spark plug 

wires, distributor cap and rotor (Section 25) 

Service the cooling system (drain, flush and 

refill) (Section 26) 
Inspect the evaporative emissions control 

system (Section 27) 
Inspect the exhaust system (Section 28) 
Change the automatic transaxle fluid and filter and 

differential oil (Section 29) ** 
Change the manual transaxle lubricant (Section 30) 
Check and tighten critical chassis and body 

fasteners (Section 31) 

Every 60,000 miles or48months, 
whichever comes first 

Inspect and if necessary adjust the valve 

clearance (DOHC models only) (Section 32) 

Replace the timing belt (Chapter 2A) *** 

Replace the fuel tank cap gasket (Section 33) 
Check and adjust if necessary the engine idle 

speed (Section 34) 
Check and replace if necessary the PCV valve (Sect- 

ion 35) 

* This item is affected by “severe” operating conditions 
as described below. If your vehicle is operated under 
“severe” conditions, perform all maintenance indicated 

with an asterisk (*) at 3000 mile/3 month intervals. Se- 

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

Operating in dusty areas 
Towing a trailer 

Idling for extended periods and/or low speed operation 
Operating when outside temperatures remain below 
freezing and when most trips are less than 4 miles 
“ If operated under one or more of the following condi- 

tions, change the automatic transaxle fluid and differen- 

tial lubricant every 15,000 miles: 

In heavy city traffic where the outside temperature regu 
larly reaches 90-degrees F (32-degrees C) or higher 
In hilly or mountainous terrain 
Frequent trailer pulling 

“* Replace the timing belt at 60,000 miles only if operated 
under severe conditions. 
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4.2 The engine oil dipstick (arrow) is located on the front side of 

the engine, behind the radiator 

2 Introduction 

This chapter is designed to help the home mechanic maintain the 
Toyota Celica front wheel drive models for peak performance, econ- 

omy, safety and long life. 
On the following pages is a master maintenance schedule, fol- 

lowed by sections 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 en- 
gine compartment and the underside of the vehicle for the location of 
various components. 

Servicing your Celica in accordance with the mileage/time main- 
tenance schedule and the following Sections will provide it with a 

planned maintenance program that should result in a long and reliable 
service life. This is a comprehensive plan, so maintaining some items 

but not others at the specified service intervals will not produce the 

same results. 
As you service your Celica, you will discover that many of the 

procedures 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 an- 

other. 
For example, if the vehicle is raised for any reason, you should in- 

spect the exhaust, suspension, steering and fuel systems while you’re 

under the vehicle. When you’re rotating the tires, it makes good sense 

to check the brakes and wheel bearings since the wheels are already 

removed. 
Finally, let’s suppose you have to borrow or rent a torque wrench. 

Even if you only need to tighten the spark plugs, you might as well 

check the torque of as many critical fasteners as time allows. 
The first step of this maintenance program is to prepare yourself 

before the actual work begins. Read through all sections pertinent to 

the procedures you’re planning to do, then make a list of and gather 

together all the parts and tools you will need to do the job. If it looks as 

if you might run into problems during a particular segment of some 

procedure, seek advice from your local parts man or dealer service de- 

partment. 

deme BASED eee 

3  Tune-up general information 
Sa ee ea 

The term tune-up is used in this manual to represent a combina- 

tion of individual operations rather than one specific procedure. 

If, from the time the vehicle is new, the routine maintenance 

schedule is followed closely and frequent checks are made of fluid lev- 

els and high wear items, as suggested throughout this manual, the en- 

gine 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 en- 
gine is running poorly due to lack of regular maintenance. This is even 
more likely if a used vehicle, which has not received regular and fre- 
quent maintenance checks, is purchased. In such cases, an engine 
tune-up will be needed outside of the regular routine maintenance in- 
tervals. 

The first step in any tune-up or engine diagnosis to help correct a 
poor running engine would be a cylinder compression check. A check 

of the engine compression (Chapter 2 Part B) will give valuable infor- 
mation regarding the overall performance of many internal compo- 
nents and should be used as a basis for tune-up and repair proce- 
dures. If, for instance, a compression check indicates serious internal 

engine wear, a conventional tune-up will not help the running condition 
of the engine and would be a waste of time and money. 

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

Minor tune-up 
Clean, inspect and test the battery (Section 11) 
Check all engine related fluids (Section 4) 
Check and adjust the drivebelts (Section 12) 
Replace the spark plugs (Section 24) 
Inspect the distributor cap and rotor (Section 25) 
Inspect the spark plug and coil wires (Section 25) 
Check and adjust the idle speed (Section 34) 
Check the air filter (Section 17) 
Check the cooling system (Section 14) 
Check all underhood hoses (Section 13) 

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

Check the ignition system (Section 25) 
Check the charging system (Chapter 5) 
Check the fuel system (Section 18) 
Replace the air filter (Section 17) 
Replace the distributor cap and rotor (Section 25) 
Replace the spark plug wires (Section 25) 

4 _ Fluid level checks (every 250 miles or weekly) 

1 Fluids are an essential part of the lubrication, cooling, brake, 
clutch and other systems. Because these fluids gradually become de- 
pleted and/or contaminated during normal operation of the vehicle, 
they must be periodically replenished. See Recommended lubricants 
and fluids and capacities at the beginning of this Chapter before 
adding fluid to any of the following components. Note: The vehicle 
must be on level ground before fluid levels can be checked. 

Engine oil 
Refer to illustrations 4.2, 4.4 and 4.6 
2 The engine oil level is checked with a dipstick located at the front 
side of the engine (see illustration). The dipstick extends through a 

metal tube from which it protrudes down into the engine oil pan. 
3. The oil level should be checked before the vehicle has been 
driven, or about 15 minutes after the engine has been shut off. If the oil 
is checked immediately after driving the vehicle, some of the oil will re- 
main in the upper engine components, producing 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 its metal tube and pull it out again. Observe the oil at the end 
of the dipstick. At its highest point, the level should be between the L 

and F marks (see illustration). 
5 It takes one quart of oil to raise the level from the L mark to the F 
mark on the dipstick. Do not allow the level to drop below the L mark 

or oil starvation may cause engine damage. Conversely, overfilling the 
engine (adding oil above the F mark) may cause oil fouled spark plugs, 

oil leaks or oil seal failures. 
6 Remove the threaded cap from the camshaft cover to add oil 
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4.4 The oil level should be at or near the F mark - if it isn’t, add 
enough oil to bring the level to near the F mark (it takes one full 

quart to raise the level from the L to the F mark) 

4.8a The coolant reservoir is located in the right front corner of 

the engine compartment on 1989 and earlier models - remove the 
cap to add coolant 

(see illustration). Use a funnel to prevent spills. After adding the oil, 
install the filler cap hand tight. Start the engine and look carefully for 

any small leaks around the oil filter or drain plug. Stop the engine and 
check the oil level again after it has had sufficient time to drain from 
the upper block and cylinder head galleys. 

7 Checking the oil level is an important preventive maintenance 
step. A continually dropping oil level indicates oil leakage through 

damaged seals, from loose connections, or past worn rings or valve 

guides. If the oil looks milky in color or has water droplets in it, a cylin- 
der head gasket may be blown. The engine should be checked imme- 

diately. The condition of the oil should also be checked. Each time you 
check the oil level, slide your thumb and index finger up the dipstick 
before wiping off the oil. If you see small dirt or metal particles clinging 
to the dipstick, the oil should be changed (Section 8). 

Engine coolant 
Refer to illustrations 4.8a and 4.8b 

Warning: Do not aiiow antifreeze to come in contact with your skin or 

painted surfaces of the vehicle. Flush contaminated areas immediatiy 
with plenty of water. Don't store new coolant or leave old coolant lying 
around where it's accessible to children or pets — they're attracted by 
its sweet smell. Ingestion of even a small amount of coolant can be fa- 

tal! Wipe up garage floor and drip pan spills immediately. Keep an- 

tifreeze containers covered and repair cooling system leaks as soon as 
they'r noticed. 

8 All vehicles covered by this manual are equipped with a pressur- 

ized coolant recovery system. A white coolant reservoir located in the 
front corner of the engine compartment is connected by a hose to the 
base of the coolant filler cap (see illustrations). If the coolant heats up 

4.6 The threaded oil filler cap is located on the camshaft cover - 
always make sure the area around the opening is clean before 

unscrewing the cap to prevent dirt from contaminating the engine 
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4.8b On 1990 and later models, the coolant reservoir is located 

next to the battery - make sure the level is between Low and Full 

marks on the filler neck 

during engine operation, coolant can escape through a pressurized 
filler cap, then through a connecting hose into the reservoir. As the en- 
gine cools, the coolant is automatically drawn back into the cooling 
system to maintain the correct level. 

9 The coolant level should be checked regularly. It must be between 
the Full and Low lines on the tank. The level will vary with the tempera- 
ture of the engine. When the engine is cold, the coolant level should be 

at or slightly above the Low mark on the tank. Once the engine has 
warmed up, the level should be at or near the Full mark. If it isn’t, allow 
the fluid in the tank to cool, then remove the cap from the reservoir 

and add coolant to bring the level up to the Full line. Use only ethy- 
lene/glycol type coolant and water in the mixture ratio recommended 
by your owner’s manual. Do not use supplemental inhibitorsor addi- 
tives. If only a small amount of coolant is required to bring the system 
up to the proper level, water can be used. However, repeated addi- 
tions of water will dilute the recommended antifreeze and water solu- 
tion. In order to maintain the proper ratio of antifreeze and water, it is 
advisable to top up the coolant level with the correct mixture. Refer to 
your owner’s manual for the recommended ratio. 
10 If the coolant level drops within a short time after replenishment, 
there may be a leak in the system. Inspect the radiator, hoses, engine 

coolant filler cap, drain plugs, air bleeder plugs and water pump. If no 
leak is evident, have the radiator cap pressure tested by your dealer. 
Warning: Never remove the radiator cap or the coolant recovery reser- 
voir cap when the engine is running or has just been shut down, be- 
cause the cooling system is hot. Escaping steam and scalding liquid 
could cause serious injury. 
11 If it is necessary to open the radiator cap, wait until the system 
has cooled completely, then wrap a thick cloth around the cap and 
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4.14 The windshield washer fluid reservoir tank is located in the 

right front corner of the engine compartment - fluid can be added 

after flipping up the cap 

turn it to the first stop. If any steam escapes, wait until the system has 
cooled further, then remove the cap. 
12 When checking the coolant level, always note its condition. It 
should be relatively clear. If it is brown or rust colored, the system 
should be drained, flushed and refilled. Even if the coolant appears to 
be normal, the corrosion inhibitors wear out with use, so it must be 
replaced at the specified intervals. 
13 Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Flush contacted areas immediately 
with plenty of water. 

Windshield washer fluid 
Refer to illustration 4.14 

14 Fluid for the windshield washer system is stored in a plastic 
reservoir which is located at the right front corner of the engine com- 
partment (see illustration). In milder climates, plain water can be used 
to top up the reservoir, but the reservoir should be kept no more than 
two-thirds full to allow for expansion should the water freeze. In colder 
climates, the use of a specially designed windshield washer fluid, 
available at your dealer and any auto parts store, will help lower the 
freezing point of the fluid. Mix the solution with water in accordance 
with the manufacturer’s directions on the container. Do not use regular 

antifreeze. It will damage the vehicle’s paint. 

Battery electrolyte 
Refer to illustration 4.15 

15  Onmodels not equipped with a sealed battery, check the elec- 
trolyte level of all six battery cells. It must be between the upper and 

lower levels (see illustration). If the level is low, unscrew the filler/vent 
cap and add distilled water. Install and securely retighten the cap. 
Caution: Overfilling the cells may cause electrolyte to spill over during 

periods of heavy charging, causing corrosion or damage. 

Brake and clutch fluid 
Refer to illustration 4.17 

16 The brake master cylinder is mounted on the front of the power 

booster unit in the engine compartment. The clutch cylinder used on 

manual transaxles is located next to the master cylinder. 

17. To check the fluid level of the brake master cylinder reservoir, 

simply look at the MAX and MIN marks on the reservoir (see illustra- 

tion). To check the fluid level of the clutch master cylinder reservoir, 

note whether the fluid level is even with the maximum level line. The 

level should be within the specified distance from the maximum fill line 

for both reservoirs. 

48 If the level is low for either reservoir, wipe the top of the reservoir 

cover with a clean rag to prevent contamination of the brake or clutch 

system before lifting the cover. 

19 Add only the specified brake fluid to the brake or clutch reservoir 

Electrolyte (clear fluid) 
must be between upper 

and lower lines 

4.15 On non-sealed batteries, keep the electrolyte level of all the 

cells in the battery between the Upper and Lower levels - use only 

distilled water to replenish a cell and never overfill it or electrolyte 

may squirt out of the battery during periods of heavy charging 

4.17 The brake fiuid level should be kept between the MIN and 

MAX marks on the translucent plastic reservoir - lift up the 

cap to add fluid 

(refer to Recommended lubricants and fluids at the front of this chap- 
ter or to your owner’s manual). Mixing different types of brake fluid can 
damage the system. Fill the brake master cylinder reservoir only to the 
dotted line - this brings the fluid to the correct level when you put the 
cover back on. Warning: Use caution when filling either reservoir- 
brake fluid can harm your eyes and damage painted surfaces. Do not 

use brake fluid that has been opened for more than one year or has 
been left open. Brake fluid absorbs moisture from the air. Excess mois- 

ture can cause a dangerous loss of braking. 

20 While the reservoir cap is removed, inspect the master cylinder 
reservoir for contamination. If deposits, dirt particles or water droplets 
are present,the system should be drained and refilled (see Chapter 8 
for clutch reservoir or Chapter 9 for brake reservoir). 
21 After filling the reservoir to the proper level, make sure the lid is 

properly seated to prevent fluid leakage and/or system pressure loss. 

22 The brake fluid in the master cylinder will drop slightly as the 
brake pads at each wheel wear down during normal operation. If the 
master cylinder requires repeated replenishing to keep it at the proper 

level, this is an indication of leakage in the brake system, which should 
be corrected immediately. Check all brake lines and connections, 

along with the wheel cylinders and booster (see Section 16 for more 

information). 
23 If, upon checking the master cylinder fluid level, you discover one 

or both reservoirs empty or nearly empty, the brake system should be 

bled (see Chapter 9). 

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

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

1 Periodic inspection of the tires may spare you from the inconve- 
nience of being stranded with a flat tire. It can also provide you with vi- 
tal information regarding possible problems in the steering and sus- 
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puncture). If a puncture is suspected, it can be easily verified by spray- 

ing a solution of soapy water onto the puncture area (see illustration). 

The soapy solution will bubble if there is a leak. Unless the puncture is 

inordinately large, a tire shop or gas station can usually repair the 

punctured 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 tire air pressure adds miles to the lifespan of the tires, im- 

proves mileage and enhances overall ride quality. Tire pressure cannot 

be accurately estimated by looking at a tire, particularly if it is a radial. 

A tire pressure gauge is therefore essential. Keep an accurate gauge in 

the glovebox. The pressure gauges fitted to the nozzles of air hoses at 

gas stations are often inaccurate. 

7. Always check tire pressure when the tires are cold. “Cold,” in this 

case, means the vehicle has not been driven over a mile in the three 

hours preceding a tire pressure check. A pressure rise of four to eight 

pounds is not uncommon once the tires are warm. 

- 8 Unscrew the valve cap protruding from the wheel or hubcap and 

5.2 A tire tread depth indicator should be used to monitor tire push the gauge firmly onto the valve (see illustration). Note the read- 

wear - they are available at auto parts stores and service ing on the gauge and compare this figure to the recommended tire 

stations and cost very little pressure shown on the tire placard on the left door. Be sure to reinstall 

the valve cap to keep dirt and moisture out of the valve stem mecha- 

nism. Check all four tires and, if necessary, add enough air to bring 

them up to the recommended pressure levels. 
9 Don’t forget to keep the spare tire inflated to the specified pres- 
sure (consult your owner’s manual). Note that the air pressure speci- 
fied for the compact spare is significantly higher than the pressure of 

the regular tires. 

pension systems before major damage occurs. 
2 Normal tread wear can be monitored with a simple, inexpensive 
device known as a tread depth indicator (see illustration). When the 

tread depth reaches the specified minimum, replace the tire(s). 
3 Note any abnormal tread wear (see illustration). Tread pattern ir 
regularities such as cupping, flat spots and more wear on one side 
than the other are indications of front end alignment and/or balan- 
ceproblems. If any of these conditions are noted, take the vehicle to a 

tire shop or service station to correct the problem. 
4 Look closely for cuts, punctures and embedded nails or tacks. 
Sometimes a tire will hold its air pressure for a short time or leak down 
very slowly even after a nail has embedded itself into the tread. If a 
slow leak persists, check the valve stem core to make sure it is tight 
(see illustration). Examine the tread for an object that may have em- All models 

bedded itself into the tire or for a “plug” that may have begun to leak 1 Unlike manual steering, the power steering system relies on fluid 
(radial tire punctures are repaired with a plug that is installed in a which may, over a period of time, require replenishing. 

Probable cause | Corrective action | Condition | Probable cause Corrective action 

Feathered edge 

6 Power steering fluid level check (every 3000 miles 

or 3 months) 

@ Measure and 
adjust pressure. 

@ Repair or replace 
axle and suspen- 
sion parts. 

@ Reduce speed. 

® Rotate tires. 

@ Underinflation 
(both sides wear) 

@ Incorrect wheel 
camber (one 
side wear) 

@ Hard cornering 

@ Lack of rotation 

@ Incorrect toe @ Adjust toe-in. 
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@ Measure and 
adjust pressure. 

@ Overinflation ® Incorrect camber 
or caster 

@ Repair or replace 
axle and suspen- 
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) ® Lack of rotation @ Rotate tires. sion parts. 
" @ Malfunctioning @ Repair or replace 
, suspension suspension parts. 

4) i @ Unbalanced wheel | @ Balance or 
) replace. 

® Out-of-round 
brake drum 

® Lack of rotation 

co 
@ Turn or replace. 

® Rotate tires. 

a es en _-—_ 

Center wear Uneven wear 

5.3 This chart will help you determine the condition of your tires, the probable cause(s) of abnormal wear and the corrective 
action necessary 
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5.4a If a tire loses air on a steady basis, check the valve core first 

to make sure it’s snug (special inexpensive wrenches are 

commonly available at auto parts stores) 

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

6.7 On later models, the power steering fluid reservoir is 

translucent so the fluid level can be checked without 

removing the cap 

2 The fluid reservoir for the power steering pump is located on the 

inner fender panel near the front of the engine. 

3 For the check, the front wheels should be pointed straight ahead 

and the engine should be off. 

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 - slow leaks will cause small bubbles 

to appear 

6.6 On earlier models the power steering fluid is checked with a 

dipstick which is part of the cap - the fluid level varies with 

temperature, so the fluid can be checked hot or cold 

1989 and earlier models 
Refer to illustration 6.6 

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

reservoir during the check. 
5 Twist off the cap and check the temperature of the fluid at the 

end of the dipstick with your finger. 
6 Wipe off the fluid with a clean rag, reinsert it, then withdraw it and 
read the fluid level. The level should be at the HOT mark if the fluid 
was hot to the touch. It should be at the COLD mark if the fluid was 
cool to the touch. Note that the marks (HOT and COLD) are on oppo- 
site sides of the dipstick (see illustration). At no time should the fluid 

level drop below the upper mark for each heat range. 

1990 and later models 
Refer to illustration 6.7 

7 Onthese models the reservoir is translucent plastic and the fluid 

level can be checked visually (see illustration). 

All models 
8 If additional fluid is required, pour the specified type directly into 

the reservoir, using a funnel to prevent spills. 
9 If the reservoir requires frequent fluid additions, all power steering 

hoses, hose connections, the power steering pump and the rack and 

pinion assembly should be carefully checked for leaks. 
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7.4a The automatic transaxle dipstick is located in a tube which 

extends back from behind the radiator to the transaxle 

7 Automatic transaxle fluid level check (every 3000 miles 

or 3 months) 

Refer to illustrations 7.4a and 7.4b 

1 The level of the automatic transaxle fluid should be carefully 
maintained. Low fluid level can lead to slipping or loss of drive, while 

overfilling can cause foaming, loss of fluid and transaxle damage. 
2 The transaxle fluid level should only be checked when the 
transaxle is hot (at its normal operating temperature). If the vehicle has 
just been driven over 10 miles (15 miles in a frigid climate), and the 
fluid temperature is 160 to 175-degrees F, the transaxle is hot. Cau- 
tion: /f 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 accu- 
rate fluid level reading cannot be obtained. Allow the fluid to cool down 

for about 30 minutes. 
3 If the vehicle has not just been driven, park the vehicle on level 
ground, 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 Park. 
4 With the engine still idling, remove the dipstick from its tube (see 
illustration). Check the level of the fluid on the dipstick (see illustra- 
tion) and note its condition. 
5 Wipe the fluid from the dipstick with a clean rag and reinsert it 
back into the filler tube until the cap seats. 
6 Pull the dipstick out again and note the fluid level. If the transaxle 
is cold, the level should be in the COLD or COOL range on the dip- 
stick. If it is hot, the fluid level should be in the HOT range. If the level 
is at the low side of either range, add the specified automatic trans- 
mission fluid through the dipstick tube with a funnel. 
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 low 

mark to the high mark when the fluid is hot, so add the fluid a little at a 
time and keep checking the level until it is correct. 
8 The condition of the fluid should also be checked along with the 
level. If the fluid at the end of the dipstick is black or a dark reddish 

brown color, or if it emits a burned smell, the fluid should be changed 
(see Section 29). If you are in doubt about the condition of the fluid, 
purchase some new fluid and compare the two for color and smell. 

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

Refer to illustrations 8.2, 8.7,8.13, and 8.15 

1 Frequent oil changes are the best preventive maintenance the 
home mechanic can give the engine, because aging oil becomes di- 
luted and contaminated, which leads to premature engine wear. 
2 Make sure that you have all the necessary tools before you begin 
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7.4b If the automatic transaxle fluid is cold, the level should be 

between the two lower notches; if it’s at operating temperature, 

the level should be between the two upper notches 

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

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

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

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

4 Socket - To be used with the breaker bar or a ratchet (must 
be the correct size to fit the drain plug) 

5 Filter wrench - This is a metal band-type wrench, which 

requires clearance around the filter to be effective 
6 Filter wrench - This type fits on the bottom of the filter and 

can be turned with a ratchet or beaker bar (different size 
wrenches are available for different types of filters) 

this procedure (see illustration). You should also have plenty of rags 
or newspapers handy for mopping up any spills. 
3 Access to the underside of the vehicle is greatly improved if the 
vehicle can be lifted on a hoist, driven onto ramps or supported by 
jackstands. Warning: Do not work under a vehicle which is supported 
only by a bumper, hydraulic or scissors-type jack. 
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8.7 Use a proper size box-end wrench or six-point socket to 

remove the oil drain plug and avoid rounding it off 

4 If this is your first oil change, get under the vehicle and familiarize 
yourself with the location of the oil drain plug. The engine and exhaust 
components will be warm during the actual work, so try to anticipate 
any potential problems before the engine and accessories are hot. 
5 Park the vehicle on a level spot. Start the engine and allow it to 
reach its normal operating temperature (the needle on the temperature 
gauge should be at least above the bottom mark). Warm oil and 
sludge will flow out more easily. Turn off the engine when it’s warmed 
up. Remove the filler cap in the rear cam cover. 
6 Raise the vehicle and support it on jackstands. Warning: To 
avoid personal injury, never get beneath the vehicle when it is sup- 
ported by only by a jack. The jack provided with your vehicle is de- 
signed solely for raising the vehicle to remove and replace the wheels. 
Always use jackstands to support the vehicle when it becomes neces-- 

sary to place your body underneath the vehicle. 
7 Being careful not to touch the hot exhaust components, place the 
drain pan under the drain plug in the bottom of the pan and remove 
the plug (see illustration). You may want to wear gloves while un- 

screwing the plug the final few turns if the engine is really hot. 
8 Allow the old oil to drain into the pan. It may be necessary to 

move the pan farther under the engine as the oil flow slows to a trickle. 
Inspect the old oil for the presence of metal shavings and chips. 
9 = After all the oil has drained, wipe off the drain plug with a clean 
rag. Even minute metal particles clinging to the plug would immedi- 

ately contaminate the new oil. 
410 Clean the area around the drain plug opening, reinstall the plug - 

and tighten it securely, but do not strip the threads. 
11. Move the drain pan into position under the oil filter. 
42 Remove all tools, rags, etc. from under the vehicle, being careful 

not to spill the oil in the drain pan, then lower the vehicle. 

13 Loosen the oil filter (see illustration) by turning it counterclock- 

wise with the filter wrench. Any standard filter wrench will work. Some- 

times the oil filter is screwed on so tightly that it cannot be loosened. If 

this situation occurs, punch a metal bar or long screwdriver directly 

through the side of the canister and use it as a T-bar to turn the filter. 

Be prepared for oil to spurt out of the canister as it is punctured. 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. Warning: The en- 

gine exhaust manifold may still be hot, so be careful. 

14 With aclean rag, wipe off the mounting surface on the block. If a 

residue of old oil is allowed to remain, it will smoke when the block is 

heated up. It will also prevent the new filter from seating properly. Also 

make sure that the none of the old gasket remains stuck to the mount- 

ing surface. It can be removed with a scraper if necessary. 

15 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 fil- 

ter and screw it into place (see illustration). Because overtightening 

the filter will damage the gasket, do not use a filter wrench to tighten 

8.13 Since the oil filter is mounted in the upside down position, 

pack rags around it before removal it to minimize the mess - 

since it’s usually on very tight, you’ll need a special wrench for 

removal - DO NOT use the wrench to tighten the new filter 

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

the filter. Tighten it by hand until the gasket contacts the seating sur- 
face. Then seat the filter by giving it an additional 3/4-turn. 
16 Add new oil to the engine through the oil filler cap in the valve 
cover. Use a spout or funnel to prevent oil from spilling onto the top of 
the engine. Pour three quarts of fresh oil into the engine. Wait a few 
minutes to allow the oil to drain into the pan, then check the level on 
the oil dipstick (see Section 4 if necessary). If the oil level is at or near 
the F mark, install the filler cap hand tight, start the engine and allow 

the new oil to circulate. 
17 Allow the engine to run for about a minute. While the engine is 
running, look under the vehicle and check for leaks at the oil pan drain 

plug and around the oil filter. If either is leaking, stop the engine and 

tighten the plug or filter slightly. 
18 Wait a few minutes to allow the oil to trickle down into the pan, 

then recheck the level on the dipstick and, if necessary, add enough 

oil to bring the level to the F mark. 
19 During the first few trips after an oil change, make it a point to 

check frequently for leaks and proper oil level. 
20 The old oil drained from the engine cannot be reused in its pre- 
sent state and should be discarded. Oil reclamation centers, auto re- 
pair shops and gas stations will normally accept the oil, which can be 

refined and used again. After the oil has cooled, it can be drained into 
a suitable container (capped plastic jugs, topped bottles, milk cartons, 

etc.) for transport to one of these disposal sites. 
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9.5a To remove the old wiper blade element, pull the top end of 

the element down until you can see the replacement hole in 
the frame... 

PROTRUSIONS 

9.7 To install a new element, insert the end of the blade with the 

small protrusions into the replacement hole and work the rubber 

along the slot in the blade frame - once all the rubber is in the 

frame slot, allow it to expand and fill in the end 

9 Windshield wiper blade inspection and replacement (every 

6000 miles or 6 months) 

Refer to illustrations 9.5a, 9.5b and 9.7 

1 The windshield wiper and blade assembly should be inspected 
periodically for damage, loose components and cracked or worn blade 

elements. 
2 __ 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. 
3 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. 

4 If the wiper blade elements are cracked, worn or warped, or no 
longer clean adequately, they should be replaced with new ones. 
5 Lift the arm assembly away from the glass for clearance and pull 
the top end of the rubber blade element in (see illustrations) until the 

rubber blade is free of the end slot and you can see the replacement 

hole. 
6 Remove the rubber blade from the frame and discard it. 
7 To install a new rubber wiper element, insert the end with the 

small protrusions (see illustration) into the replacement hole and work 

the rubber along the slot in the blade frame. 
8 Once all the rubber is in the frame slot, allow it to expand and fill 

in the end. 

10 Clutch pedal freeplay check and adjustment (every 6000 

miles or 6 months) 

Refer to illustrations 10.1 and 10.2 

1 Press down lightly on the clutch pedal and, with a small steel 
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9.5b ... then pull the element tab out of the hole (note the 

relationship to the frame) and slide the element from the frame 

Pedal Freeplay 

10.1 To check clutch pedal freeplay, measure the distance 

between the natural resting place of the pedal and the point at 

which you encounter resistance 

Push Rod Play and Freeplay Adjust Point 

Pedal Height Adjust Point 

Pedal Height 

10.2 The clutch pedal pushrod play, pedal height and freeplay 

adjustments are made by loosening the locknut and turning the 

threaded adjuster 

ruler, measure the distance that it moves freely before the clutch resis- 

tance is felt (see illustration). The freeplay should be within the speci- 
fied limits. If it isn’t, it must be adjusted. 

2 Loosen the locknut on the pedal end of the clutch pushrod (see 
illustrations). 

3 Turn the pushrod until pedal freeplay and pushrod freeplay are 
correct. 

4 — Tighten the locknut. 

5 After adjusting the pedal freeplay, check the pedal height. 
6 _ If pedal height is incorrect, loosen the locknut and turn the stop- 
per bolt until the height is correct. Tighten the locknut. 
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11.1 Tools and materials required for battery maintenance 

1 Face shield/safety goggles - When removing 

corrosion with a brush, the acidic particles can 

easily fly up into your eyes 

2 Baking soda - A solution of baking soda and wa- 
ter 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 diffi- 
cult to pull off the posts, even after the nut/bolt has 

been completely loosened. This tool pulls the 
clamp straight up and off the post without damage 

7 Battery post/cable cleaner - Here is another 
cleaning tool which is a slightly different version of 

number 4 above, but it does the same thing 

8 Rubber gloves - Another safety item to consider 

when servicing the battery; remember that’s acid 

inside the battery 

i EEE EE 

11 Battery check, maintenance and charging (every 6000 miles 

or 6 months) 
nn EEE 

Refer to illustrations 11.1, 11.6a, 11.6b, 11.7a, 11.7b and 11.8 

Warning: Certain precautions must be followed when checking and 

servicing the battery. Hydrogen gas, which is highly flammable, is al- 

ways present in the battery cells, so keep lighted tobacco and all other 

open flames and sparks away from the battery. The electrolyte inside 

the battery is actually dilute sulfuric acid, which will cause injury if 

splashed on your skin or in your eyes. It will also ruin clothes and 

painted surfaces. When removing the battery cables, always detach 

the negative cable first and hook it up last! 

al corrosion usually appears as light, 

fluffy powder 

as 

11.6b Removing a cable from the battery post with a wrench - 
sometimes a special battery pliers is required for this procedure if 

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

Caution: /f the stereo in your vehicle is equiped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of this manual 
befor detaching the cable. ; 

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

lustration). 
2 There are also several precautions that should be taken whenever 
battery maintenance is performed. Before servicing the battery, always 
turn the engine and all accessories off and disconnect the cable from 

the negative terminal of the battery. 
3. The battery produces hydrogen gas, which is both flammable and 
explosive. Never create a spark, smoke or light a match around the 

battery. Always charge the battery in a ventilated area. 
4 Electrolyte contains poisonous and corrosive sulfuric acid. Do not 

allow it to get in your eyes, on your skin on your clothes. Never ingest 

it. Wear protective safety glasses when working near the battery. Keep 

children away from the battery. 
5 Note the external condition of the battery. If the positive terminal 

and cable clamp on your vehicle’s battery is equipped with a rubber 

protector, make sure that it’s not torn or damaged. It should com- 

pletely cover the terminal. Look for any corroded or loose connections, 

cracks in the case or cover or loose hold-down clamps. Also check the 

entire length of each cable for cracks and frayed conductors. 

6 __ If corrosion, which looks like white, fluffy deposits (see illustra- 

tion) is evident, particularly around the terminals, the battery should be 

removed for cleaning. Loosen the cable clamp bolts with a wrench, 

being careful to remove the ground cable first, and slide them off the 

terminals (see illustration). Then disconnect the hold-down clamp 

bolt and nut, remove the clamp and lift the battery from the engine 

compartment. 
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11.7a When cleaning the cable clamps, all corrosion must be 
removed (the inside of the clamp is tapered to match the taper on 

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

11.8 Make sure the battery hold-down nut (arrow) is tight 

7 Clean the cable clamps thoroughly with a battery brush or a ter- 
minal cleaner and a solution of warm water and baking soda (see il- 
lustration). Wash the terminals and the top of the battery case with 
the same solution but make sure that the solution doesn’t get into the 
battery When cleaning the cables, terminals and battery top, wear 
safety goggles and rubber gloves to prevent any solution from coming 

in contact with your eyes or hands. Wear old clothes too - even di- 
luted, sulfuric acid splashed onto clothes will burn holes in them. If the 
terminals have been extensively corroded, clean them up with a termi- 
nal cleaner (see illustration). Thoroughly wash all cleaned areas with 
plain water. 

8 Make sure that the battery tray is in good condition and the hold- 
down clamp bolt or nut is tight (see illustration). If the battery is re- 
moved from the tray, make sure no parts remain in the bottom of the 
tray when the battery is reinstalled. When reinstalling the hold-down 
clamp bolt or nut, do not overtighten it. 

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

Cleaning 
10 Corrosion on the hold-down components, battery case and sur- 
rounding areas can be removed with a solution of water and baking 
soda. Thoroughly rinse all cleaned areas with plain water. 

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

Charging 
Warning: When batteries are being charged, hydrogen gas, which is 
very explosive and flammable, is produced. Do not smoke or allow 
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11.7b Regardless of the type of tool used to clean the battery 

posts, a clean, shiny surface should be the result 

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

from the charger. 
12 Slow-rate charging is the best way to restore a battery that’s dis- 
charged to the point where it will not start the engine. It’s also a good 
way to maintain the battery charge in a vehicle that’s only driven a few 
miles between starts. Maintaining the battery charge is particularly im- 
portant in the winter when the battery must work harder to start the 
engine and electrical accessories that drain the battery are in greater 
use. 
13 It’s best to use a one or two-amp battery charger (sometimes 

called a “trickle” charger). They are the safest and put the least strain 
on the battery. They are also the least expensive. For a faster charge, 
you can use a higher amperage charger, but don’t use one rated more 

than 1/10th the amp/hour rating of the battery. Rapid boost charges 
that claim to restore the power of the battery in one to two hours are 
hardest on the battery and can damage batteries not in good condi- 
tion. This type of charging should only be used in emergency situa- 
tions. 

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

12 Drivebelt check, adjustment and replacement (every 6000 
miles or 6 months) 

Refer to illustrations 12.3, 12.4, 12.5, 12.6 and 12.10 

Check 
1 _ The alternator and air conditioning compressor drivebelts, also 
referred to as V-ribbed belts or simply “fan” belts, are located at the 

right end of the engine. The good condition and proper adjustment of 
the alternator belt is critical to the operation of the engine. Because of 
their composition and the high stresses to which they are 
subjected,drivebelts stretch and deteriorate as they get older. They 
must therefore be periodically inspected. 

2 The number of belts used on a particular vehicle depends on the 
accessories installed. One belt transmits power from the crankshaft to 
the alternator and air conditioning. If the vehicle is equipped with 
power steering, the pump is driven by it’s own belt. 
3 With the engine off, open the hood and locate the drivebelts at 
the left end of the engine. With a flashlight, check each belt for separa- 
tion of the adhesive rubber on both sides of the core, core separation 
from the belt side, a severed core, separation of the ribs from the ad- 
hesive rubber, cracking or separation of the ribs, and torn or worn ribs 
or cracks in the inner ridges of the ribs (see illustration). Also check 
for fraying and glazing, which gives the belt a shiny appearance. Both 
sides of the belt should be inspected, which means you will have to 
twist the belt to check the underside. Use your fingers to feel the belt 
where you can’t see it. If any of the above conditions are evident, re- 
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12.3 Check the V-ribbed belt for signs of wear like these - if the 
belt looks worn, replace it 

BELT 
DEFLECTION RULER 

STRAIGHT 
EDGE 

MAKE SURE RULER IS 

PERPENDICULAR TO STRAIGHT EDGE 

12.5 Measuring drivebelt deflection with a straightedge and ruler 

place the belt (go to Step 8). 
4  Tocheck the tension of each belt in accordance with factory 
specifications, install either a Nippondenso or Burroughs belt tension 
gauge on the belt (see illustration). Measure the tension in accor- 
dancewith the manufacturer’s instructions and compare your mea- 
surement to the specified drivebelt tension for either a used or new 

belt. Note: A “used” belt is defined as any belt which has been oper- 
ated more than five minutes on the engine; a “new” belt is one that has 
been used for less than five minutes. 
5 If you don’t have either of the above tools, and cannot borrow 
one, the following rule of thumb method is recommended: Push firmly 

on the belt with your thumb at a distance halfway between the pulleys 

and note how far the belt can be pushed (deflected). Measure this de- 

flection with a ruler (see illustration). The belt should deflect 1/4-inch 

if the distance from pulley center to.pulley center is between 7 and 11 

inches; the belt should deflect 1/2-inch if the distance from pulley cen- 

ter to pulley center is between 12 and 16 inches. 

Adjustment 
6 If the alternator/air conditioner compressor belt must be ad- 

justed, loosen the alternator pivot bolt located on the front left corner 

of the block. Loosen the locking bolt and turn the adjusting bolt (see 

illustration). Measure the belt tension in accordance with one of the 

above methods. Repeat this step until the air conditioning compressor 

drivebelt is adjusted. 

7 Adjust the power steering pump belt by loosening adjustment 

bolt that secures the pump to the slotted bracket and pivot the pump 

(away from the engine to tighten the belt, toward it to loosen it). Re- 

peat the procedure until the drivebelt tension is correct and tighten the 

bolt. 

Replacement 
8  Toreplace a belt, follow the above procedures for drivebelt ad- 

justment but slip the belt off the crankshaft pulley and remove it. If 

youare replacing the power steering pump belt, you will have to re- 

move the air conditioning compressor belt first because of the way 

they are arranged on the crankshaft pulley. Because of this and be- 

Nippondenso Borroughs 

12.4 If you are able to borrow either a Nippondenso or Burroughs 

belt tension gauge, this is how it’s installed on the belt - compare 

the reading on the scale with the specified 

drivebelt tension 
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12.6 After loosening the pivot bolt (A) and locking bolt (B), a 
socket with an extension can be used to turn the 

adjusting bolt(C) 

anan) danaarl aan 
CORRECT WRONG 

12.10 When installing a V-ribbed belt, make sure that it is 

centered - it must not overlap either edge of the pulley 

cause belts tend to wear out more or less together, it is a good idea to 
replace both belts at the same time. Mark each belt and its appropri- 
ate pulley groove so the replacement belts can be installed in their 

proper positions. 
9 Take the old belts to the parts store in order to make a direct 

comparison for length, width and design. 
10 After replacing the drivebelt, make sure that it fits properly in the 
ribbed grooves in the pulleys (see illustration). It is essential that the 

belt be properly centered. 
11 Adjust the belt(s) in accordance with the procedure outlined 

above. 

13 Underhood hose check and replacement (every 6000 miles 

or 6 months) 

Caution: 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 conditioning 
components or hoses until the system has been depressurized. 
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ALWAYS CHECK hose for 
chafed or burned areas that 
may cause an untimely 
and costly failure. 

SOFT hose indicates inside 
deterioration. This deterioration can 

contaminate the cooling system and 
cause particles to clog the radiator. 

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

SWOLLEN hose or oil soaked ends 
indicate danger and possible failure 

from oil or grease contamination. 
Squeeze the hose to locate 

cracks and breaks that 
cause leaks. 

14.4 Hoses, like drivebelts, have a habit of failing at the worst 

possible time - to prevent the inconvenience of a blown radiator 
or heater hose, inspect them carefully as shown here 

General 
1 High temperatures in the engine compartment can cause the de- 

terioration of the rubber and plastic hoses used for engine, accessory 
and emission systems operation. Periodic inspection should be made 
for cracks, loose clamps, material hardening and leaks. 
2 Information specific to the cooling system hoses can be found in 
Section 14. 
3 Some, but not all, hoses are secured to the fittings with clamps. 
Where clamps are used, check to be sure they haven’t lost their 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. 

Vacuum hoses 
4 It’s quite common for vacuum hoses, especially those in the 
emissions system, to be color coded or identified by colored stripes 
molded into them. Various systems require hoses with different wall 
thicknesses, collapse resistance and temperature resistance. When 
replacing hoses, be sure the new ones are made of the same material. 
5 Often the only effective way to check a hose is to remove it com- 
pletely from the vehicle. If more than one hose is removed, be sure to 
label the hoses and fittings to ensure correct installation. 
6 When checking vacuum hoses, be sure to include any plastic T- 
fittings in the check. Inspect the fittings for cracks and the hose where 
it fits over the fitting for distortion, which could cause leakage. 
7 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, listen- 
ing for the “hissing” sound characteristic of a vacuum leak. Warning: 
When probing with the vacuum hose stethoscope, be very careful not 

to come into contact with moving engine components such as the 
Orivebelts, cooling fan, etc. 
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Fuel hose 
Warning: There are certain precautions which must be taken when in- 

specting or servicing fuel system components. Work in a well venti- 

lated area and do not allow open flames (cigarettes, appliance pilot 

lights, etc.) or bare light bulbs near the work area. Mop up any spills 

immediately and do not store fuel soaked rags where they could ignite. 

8 Check all rubber fuel lines for deterioration and chafing. Check 

especially for cracks in areas where the hose bends and just before fit- 

tings, such as where a hose attaches to the fuel filter. 

9 High quality fuel line, usually identified by the word Fluroelas- 

tomer printed on the hose, should be used for fuel line replacement. 

Never, under any circumstances, use unreinforced vacuum line, clear 

plastic tubing or water hose for fuel lines. 

10 Spring-type clamps are commonly used on fuel lines. These 

clamps often lose their tension over a period of time, and can be 

“sprung” during removal. Replace all spring-type clamps with screw 

clamps whenever a hose is replaced. 

Metal lines 
11. 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 or crimped and that cracks have not started in the line. 

12 Ifasection of metal fuel line must be replaced, only seamless 
steel tubing should be used, since copper and aluminum tubing don’t 

have the strength necessary to withstand normal engine vibration. 
13 Check the metal brake lines where they enter the master cylinder 
and brake proportioning unit (if used) for cracks in the lines or loose fit- 
tings. Any sign of brake fluid leakage calls for an immediate thorough 

inspection of the brake system. 

14 Cooling system check (every 6000 miles or 6 months) 

Refer to illustration 14.4 

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 cools the transaxle fluid and thus plays an impor- 
tant role in prolonging transaxle life. 
2 The cooling system should be checked with the engine cold. Do 
this before the vehicle is driven for the day or after the engine has 
been shut off for at least three hours. 
3 Remove the radiator cap by turning it to the left until it reaches a 
stop. If you hear a hissing sound (indicating there is still pressure in the 
system), wait until it stops. Now press down on the cap with the palm 
of your hand and continue turning to the left until the cap can be re- 
moved. Thoroughly clean the cap, inside and out, with clean water. 

Also clean the filler neck on the radiator. All traces of corrosion should 
be removed. The coolant inside the radiator should be relatively trans- 
parent. If it’s rust colored, the system should be drained and refilled 

(see Section 26). If the coolant level isn’t up to the top, add additional 
antifreeze/coolant mixture (see Section 4). 
4 Carefully check the large upper and lower radiator hoses along 
with the smaller diameter heater hoses which run from the engine to 
the firewall. Inspect each hose along its entire length, replacing any 
hose which is cracked, swollen or shows signs of deterioration. Cracks 
may become more apparent if the hose is squeezed (see illustration). 
Regardless of condition, it’s a good idea to replace hoses with new 
ones every two years. 

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

6 Use compressed air or a soft brush to remove bugs, leaves, etc. 
from the front of the radiator or air conditioning condenser. Be careful 
not to damage the delicate cooling fins or cut yourself on them. 
7 Every other inspection, or at the first indication of cooling system 
problems, have the cap and system pressure tested. If you don’t have 
a pressure tester, most gas stations and repair shops will do this for a 
minimal charge. 
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15.2 The recommended tire rotation pattern for these vehicles 

15 Tire rotation (every 6000 miles or 6 months) 

Refer to illustration 15.2 

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 (see Section 16) at this time. 
2 _ Radial tires must be rotated in a specific pattern (see illustra- 
tion). 

3 Refer to the information in Jacking and towing at the front of this 
manual for the proper procedures to follow when raising the vehicle 
and changing a tire. If the brakes are to be checked, do not apply the 
parking brake as stated. Make sure the tires are blocked to prevent the 
vehicle from rolling. 
4 Preferably, the entire vehicle should be raised at the same time. 
This can be done on a hoist or by jacking up each corner and then 
lowering the vehicle onto jackstands placed under the frame rails. Al- 
ways use four jackstands and make sure the vehicle is firmly sup- 

ported. 
5 After rotation, check and adjust the tire pressures as necessary 

and be sure to check the lug nut tightness. 
6 For further information on the wheels and tires, refer to Chap- 
ter 10. 

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

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

1 In addition to the specified intervals, the brakes should be in- 
spected every time the wheels are removed or whenever a defect is 
suspected. Any of the following symptoms could indicate a potential 
brake system defect: The vehicle pulls to one side when the brake 
pedal is depressed; the brakes make squealing or dragging noises 
when applied; brake travel is excessive; the pedal pulsates; brake fluid 
leaks, usually onto the inside of the tire or wheel. 
2 The disc brake pads have built-in wear indicators which should 
make a high pitched squealing or scraping noise when they are worn 

to the replacement point. When you hear this noise, replace the pads 
immediately or expensive damage to the discs can result. 

3 Loosen the wheel lug nuts. 
4 Raise the vehicle and place it securely on jackstands. 
5 Remove the wheels (See Jacking and towing at the front of this 
book, or your owner’s manual, if necessary). 

Disc brakes 
Refer to illustration 16.6 

6 There are two pads - an outer and an inner - in each caliper. The 

pads are visible through small inspection holes in each caliper (see il- 

lustration) . 

7 Check the pad thickness by looking at each end of the caliper 

and through the inspection hole in the caliper body. If the lining mate- 

rial is less than the thickness listed in this Chapter's Specifications, 

replace the pads. Note: Keep in mind that the lining material is riveted 

or bonded to a metal backing plate and the metal portion is not in- 

16.6 You will find an inspection hole like this in each caliper - 

placing a steel ruler across the hole should enable you to 

determine the thickness of remaining pad material for both inner 

and outer pads 

16.13 A quick check of the remaining drum brake shoe lining 

material can be made by removing the rubber plug in the backing 
plate and looking through the inspection hole 

cluded in this measurement. 
8 If it is difficult to determine the exact thickness of the remaining 
pad maiterial by the above method, or if you are at all concerned about 
the condition of the pads, remove the caliper(s), then remove the pads 
from the calipers for further inspection (refer to Chapter 9). 
9 Once the pads are removed from the calipers, clean them with 
brake cleaner and remeasure them with a small steel pocket ruler or a 
vernier caliper. 
10 Measure the disc thickness with a micrometer to make sure that 
it still has service life remaining. If any disc is thinner than the specified 
minimum thickness, replace it (refer to Chapter 9). Even if the disc has 
service life remaining, check its condition. Look for scoring, gouging 
and burned spots. If these conditions exist, remove the disc and have 
it resurfaced (see Chapter 9). 
11 Before installing the wheels, check ail brake lines and hoses for 

damage, wear, deformation, cracks, corrosion, leakage, bends and 
twists, particularly in the vicinity of the rubber hoses at the calipers. 
Check the clamps for tightness and the connections for leakage. Make 
sure that all hoses and lines are clear of sharp edges, moving parts 
and the exhaust system. If any of the above conditions are noted, re- 
pair, reroute or replace the lines and/or fittings as necessary (see 

Chapter 9). 
12 Some models are equipped with disc brakes on the rear wheels 

which incorporate drum-type parking brakes into the rear discs. The 
inspection procedure for these parking brakes is the same as for the 
rear drum brakes described below. 

Rear drum brakes 
Refer to illustrations 16.13, 16.16 and 16.18 

13 To check the brake shoe lining thickness without removing the 
brake drums, remove the rubber plug from the backing plate and use a 

flashlight to inspect the linings (see illustration). For a more thorough 
brake inspection, follow the procedure below. 
14 Refer to Chapter 9 and remove the rear brake drums. 
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16.16 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 

15 Warning: Brake dust produced by lining wear and deposited on 

brake components contains asbestos, which is hazardous to your 

health. DO NOT blow it out with compressed air and DO NOT inhale it! 

DO NOT use gasoline or 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 

contaminated rag(s) and solvent in a covered and labelled container. 

Try to use non-asbestos replacement parts whenever possible. 

146 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 1/16-inch of the recessed riv- 
ets 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. 
17. Check the shoe return and hold-down springs and the adjusting 
mechanism to make sure they’re installed correctly and in good condi- 
tion. Deteriorated or distorted springs, if not replaced, could allow the 

linings to drag and wear prematurely. 
18 Check the wheel cylinders for leakage by carefully peeling back 
the rubber boots (see illustration). If brake fluid is noted behind the 

boots, the wheel cylinders must be replaced (see Chapter 9). 
49 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 de- 

tailed information). 
20 Refer to Chapter 9 and install the brake drums. 
21 Install the wheels and snug the wheel lug nuts finger tight. 
22 Remove the jackstands and lower the vehicle. 

23 Tighten the wheel lug nuts to the torque listed. 

Brake booster check 
24 Sit in the driver’s seat and perform the following sequence of 

tests. 
25 With the engine stopped, depress the brake pedal several times- 

the travel distance should not change. 
26 With the brake fully depressed, start the engine - the pedal 
should move down a little when the engine starts. 
27 Depress the brake, stop the engine and hold the pedal in for 
about 30 seconds - the pedal should neither sink nor rise. 
28 Restart the engine, run it for about a minute and turn it off. Then 
firmly depress the brake several times - the pedal travel should de- 

crease with each application. 
29 If your brakes do not operate as described above when the pre- 
ceding tests are performed, the brake booster is either in need of re- 
pair or has failed. Refer to Chapter 9 for the removal procedure. 

Parking brake 
30 Slowly pull up on the parking brake and count the number of 
clicks you hear until the handle is up as far as it will go. The adjust- 
ment is correct if you hear the specified number of clicks. If you hear 
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16.18 Carefully peel back the wheel cylinder boot and check for 

leaking fluid indicating that the cylinder must be replaced 

or rebuilt 

17.1. Push down on the four clips to detach them 

more or fewer clicks, it’s time to adjust the parking brake (refer to 

Chapter 9). 
31. An alternative method of checking the parking brake is to park 
the vehicle on a steep hill with the parking brake set and the transmis- 

sion in Neutral. If the parking brake cannot prevent the vehicle from 
rolling, it is in need of adjustment (see Chapter 9). 

17. Air filter replacement (every 15,000 miles or 12 months) 

Refer to illustrations 17.1 and 17.2 

1 ‘The air filter is located inside a housing at the left (drivers) side of 
the engine compartment. To remove the air filter, release the four 
spring clips that keep the two halves of the air cleaner housing to- 
gether (see illustration). 
2 Lift the cover up and remove the air filter element (see illustra- 
tion). 

3 Inspect the outer surface of the filter element. If it is dirty, replace 
it. If it is only moderately dusty, it can be reused by blowing it clean 
from the back to the front surface with compressed air. Because it is a 
pleated paper type filter, it cannot be washed or oiled. If it cannot be 
cleaned satisfactorily with compressed air, discard and replace it. 

Caution: Never drive the vehicle with the air cleaner removed. Exces- 
sive engine wear could result and backfiring could even cause a fire 
under the hood. 
4 Installation is the reverse of removal. 
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17.2 Raise the air cleaner cover and lift the element out of the 

housing 

Filler Hole 

. Q 
Zi 

ee 

Drain Plug 

19.3 Use a pump to fill the differential 

18 Fuel system check (every 15,000 miles or 12 months) 

Refer to illustration 18.5 

Warning: Certain precautions should be observed when inspecting or 

servicing the fuel system components. Work in a well ventilated area 
and do not allow open flames (cigarettes, appliance pilot lights, etc.) 
near the work area. Mop up spills immediately and do not store fuel 
soaked rags where they could ignite. It is a good idea to keep a dry 
chemical (Class B) fire extinguisher near the work area any time the fuel 

system is being serviced. 
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 gas- 
ket is damaged or corroded, remove it and install a new one (Sec- 

tion 33). 
3 Inspect the fuel feed and return lines for cracks. Make sure that 

the threaded flare nut type connectors which secure the metal fuel 
lines to the fuel injection system and the banjo bolts which secure the 

banjo fittings to the in-line fuel filter are tight. 
4 Since some components of the fuel system - the fuel tank and 
part of the fuel feed and return lines, for example - are underneath the 
vehicle, they can be inspected more easily with the vehicle raised on a 
hoist. If that’s not possible, raise the vehicle and suport it securely on 

jackstands. 
5 With the vehicle raised and safely supported, inspect the gas tank 

and filler neck for punctures, cracks and other damage. The connec- 

tion between the filler neck and the tank is particularly critical. Some- 

times a rubber filler neck will leak because of loose clamps or deterio- 

rated rubber (see illustration). These are problems a home mechanic 

can usually rectify. Warning: Do not, under any circumstances, try to 

repair a fuel tank (except rubber components). A welding torch or any 

open flame can easily cause fuel vapors inside the tank to explode. 

18.5 Inspect filler hose for cracks and make sure the clamp 
(arrow) is tight 

20.1 Use your finger as a pipstick to check the manual transaxle 
lubricant level 

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. Carefully inspect the lines from the 
tank to the fuel injection system. Repair or replace damaged sections 
as necessary (see Chapter 4). 

19 Automatic transaxle differential lubricant level check (1989 

and earlier models only) (every 15,000 miles or 12 months) 

Refer to illustration 19.3 

1. The automatic transaxle differential has a separate lubricant sup- 
ply with a check/fill plug which must be removed to check the level. If 
the vehicle is raised to gain access to the plug, be sure to support it 
safely on jackstands - DO NOT crawl under the vehicle when it’s sup- 
ported only by the jack. 

2 Remove the check/fill plua from the front of the differential. 
3 Use your little finger as a dipstick to make sure the lubricant level 
is even with the bottom of the plug hole. If not, use a syringe or a gear 
oil pump to add the recommended lubricant (see this Chapter's Speci- 

fications) until it just starts to run out of the opening (see illustration). 
4 Install the plug and tighten it securely. 

20 Manual transaxle lubricant level check (every 15,000 miles 

or 12 months) 

Refer to illustration 20.1 

1. The manual transaxle does not have a dipstick. To check the fluid 
level, raise the vehicle and support it securely on jackstands. On the 
lower front side of the transaxle housing, you will see a plug (see illus- 

tration). Remove it. If the lubricant level is correct, it should be up to 

the lower edge of the hole. 
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21.1 Steering wheel freeplay is the amount of travel between an 

initial steering input and the point at which the front wheels begin 

to turn (indicated by a slight resistance) 

21.8 Push on the balljoint boot to check for damage 

2 If the transaxle needs more lubricant (if the level is not up to the 

hole), use a syringe or a gear oil pump to add more. Stop filling the 

transaxle when the lubricant begins to run out the hole. 

3 Install the plug and tighten it securely. Drive the vehicle a short 

distance, then check for leaks. 

21 Steering and suspension check (every 15,000 miles 

or 12 months) 

Refer to illustrations 21.1, 21.7 and 21.8 

Note: For detailed illustrations of the steering and suspension compo- 

nents, refer to Chapter 10. 

With the wheels on the ground 
1 With the vehicle stopped and the front wheels pointed straight 
ahead, rock the steering wheel gently back and forth. If freeplay (see 
illustration) is excessive , a front wheel bearing, main shaft yoke, in- 
termediate shaft yoke, lower arm balljoint or steering system joint is 
worn or the steering gear is out of adjustment or broken. Refer to 

Chapter 10 for the appropriate repair procedure. 
2 Other symptoms, such as excessive vehicle body movement over 
rough roads, swaying (leaning) around corners and binding as the 
steering wheel is turned, may indicate faulty steering and/or suspen- 

sion components. 

3. Check the shock absorbers by pushing down and releasing the 
vehicle several times at each corner. If the vehicle does not come back 
to a level position within one or two bounces, the shocks/struts are 
worn and must be.replaced. When bouncing the vehicle up and down, 
listen for squeaks and noises from the suspension components. Addi- 
tional information on suspension components can be found in Chap- 

ter 10. 
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21.7 To check a balljoint for wear, raise the vehicle, and support 

it on jackstands, place a 7-inch thick block of wood under the tire, 

block the wheel with chocks and lower the jack until there is 

about half a load on the coil spring - then move the lower arm up 

and down with a prybar to make sure there is no play in the 

balljoint (if there is, replace it) 

22.2 Flex the driveaxle boots by hand to check for cracks and/or 
leaking grease 

Under the vehicle 
4 Raise the vehicle with a floor jack and support it securely on jack- 

stands. See Jacking and towing at the front of this book for the proper 

jacking points. 
5 Check the tires for irregular wear patterns and proper inflation. 
See Section 5 in this Chapter for information regarding tire wear and 
Chapter 10 for the wheel bearing replacement procedures. 
6 _ Inspect the universal joint between the steering shaft and the 
steering gear housing. Check the steering gear housing for grease 
leakage or oozing. Make sure that the dust seals and boots are not 
damaged and that the boot clamps are not loose. Check the steering 
linkage for looseness or damage. Check the tie-rod ends for excessive 
play. Look for loose bolts, broken or disconnected parts and deterio- 
rated rubber bushings on all suspension and steering components. 

While an assistant turns the steering wheel from side to side, check 
the steering components for free movement, chafing and binding. If 
the steering components do not seem to be reacting with the move- 

ment of the steering wheel, try to determine where the slack is located. 
7 Check the balljoints for wear by placing a 7-inch thick wooden 
block under each tire. Lower the jack until there is about half a load on 

the coil spring. Make sure that the front wheels are in a straight for- 
ward position and block the wheel with chocks. Move each lower arm 
up and down with a pry bar (see illustration) to ensure that its balljoint 
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23.3a Using a backup wrench, remove the banjo bolt at the 

top and... 

has no play. If any balljoint does have play, replace it. See Chapter 10 
for the front balljoint replacement procedure. 

8 Inspect the balljoint boots for damage and leaking grease (see il- 
lustration). Replace the balljoints with new ones if they are damaged 
(see Chapter 10). 

22 Driveaxle boot check (every 15,000 miles or 12 months) 

Refer to illustration 22.2 

1.‘ The driveaxle boots are very important because they prevent dirt, 
water and foreign material from entering and damaging the constant 
velocity (CV) joints. Oil and grease can cause the boot material to de- 
teriorate prematurely, so it’s a good idea to wash the boots with soap 
and water. 
2 Inspect the boots for tears and cracks as well as loose clamps 
(see illustration). If there is any evidence of cracks or leaking lubri- 

cant, they must be replaced as described in Chapter 8. 

23 Fuel filter replacement (every 30,000 miles or 24 months) 

Refer to illustrations 23.3a and 23.3b 

1 Disconnect the negative battery cable Caution: /f the stereo in 
your vehicle is equiped with an anti-theft system, refer to the informa- 
tion on page 0-15 at the front of this manual befor detaching the cable. 
2 Remove the air cleaner assembly (see Chapter 4) and evaporative 

canister (see Chapter 6). 
3 Using a backup wrench to steady the filter, remove the threaded 
banjo bolt at the top and loosen the fitting at the bottom of the fuel fil- 
ter (use a flare nut wrench if possible (see illustrations) 
4 Remove both bracket bolts from the firewall and remove the old 

ilter and the filter support bracket assembly. 
5 Note that the inlet and outlet pipes are clearly labelled on their 
respective ends of the filter and that the flanged end of the filter faces 
down. Make sure the new filter is installed so that it’s facing the proper 
direction as noted above. When correctly installed, the filter should be 

installed so that the outlet pipe faces up and the inlet pipe faces down. 
6 _ Using the new crush washers provided by the filter manufacturer, 
install the inlet and outlet banjo fittings and tighten them securely. 
7 The remainder of installation is the reverse of the removal proce- 

dure. 

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

months) 

Refer to illustrations 24.1, 24.4a, 24.4b, 24.6, 24.8a, 24.8b and 24.10 

1 Spark plug replacement requires a spark plug socket which fits 

23.3b ... loosen the fitting at the bottom of the filter 

24.1 Tools required for changing spark plugs 

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

2 Torque wrench - Although not mandatory, use of 
this tool is the best way to ensure that the plugs are 

tightened properly 

3 Ratchet - Standard hand tool to fit the plug socket 
4 Extension - Depending on model and accessories, 

you may need special extensions and universal joints 

to reach one or more of the plugs 
5 Spark plug gap gauge - This gauge for checking the 

gap comes in a variety of styles. Make sure the gap 
for your engine is included 

onto a ratchet wrench. This socket is lined with a rubber grommet to 
protect the porcelain insulator of the spark plug and to hold the plug 
while you insert it into the spark plug hole. You will also need a wire- 
type feeler gauge to check and adjust the spark plug gap and a torque 
wrench to tighten the new plugs to the specified torque (see illustra- 

tion). 
2 If you are replacing the plugs, purchase the new plugs, adjust 
them to the proper gap and then replace each plug one at atime. 

Note: When buying new spark plugs, it’s essential that you obtain the 
correct plugs for your specific vehicle. This information can be found in 
the Specifications Section at the beginning of this Chapter, on the Ve- 

hicle Emissions Control Information (VECI) label located on the under- 
side of the hood or in the owner’s manual. If these sources specify dif- 
ferent plugs, purchase the spark plug type specified on the VEC! label 
because that information is provided specifically for your engine. 
3 Inspect each of the new plugs for defects. If there are any signs 
of cracks in the porcelain insulator of a plug, don’t use it. 



1-24 

RS 

24.4a 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 

24.6 When removing the spark plug wires, pull only on the boot 

and use a twisting/pulling motion 

4 Check the electrode gaps of the new plugs. Check the gap by in- 
serting the wire gauge of the proper thickness between the electrodes 
at the tip of the plug (see illustration). The gap between the elec- 
trodes should be identical to that listed in this Chapter's Specifications 
or on the VECI label. If the gap is incorrect, use the notched adjuster 
on the feeler gauge body to bend the curved side electrode slightly 

(see illustration). 
5 If the side electrode is not exactly over the center electrode, use 

the notched adjuster to align them. Caution: /f the gap of a new plug 
must be adjusted, bend only the base of the ground electrode — do not 

touch the tip. 

Removal 
6 To prevent the possibility of mixing up spark plug wires, work on 

one spark plug at a time. Remove the wire and boot from one spark 
plug. Grasp the boot - not the cable - as shown, give it a half twisting 
motion and pull straight up (see illustration). 
7 If compressed air is available, blow any dirt or foreign material 
away from the spark plug area before proceeding (a common bicycle 
pump will also work). 
8 Remove the spark plug (see illustrations). 

9 Whether you are replacing the plugs at this time or intend to 
reuse the old plugs, compare each old spark plug with those shown in 
the accompanying color photos to determine the overall running con- 
dition of the engine. 

Installation 
10 It’s often difficult to insert spark plugs into their holes without 
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24.4b 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 

24.8a Use a socket wrench with a long extension to unscrew the 

spark plug 

24.8b Lift the spark plug out of the valve cover 

cross-threading them. To avoid this possibility, fit a short piece of 
3/16-inch ID rubber hose over the end of the spark plug (see illustra- 
tion). The flexible hose acts as a universal joint to help align the plug 
with the plug hole. Should the plug begin to cross-thread, the hose will 

slip on the spark plug, preventing thread damage. Tighten the plug to 
the torque listed in this Chapter's Specifications. 
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CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak 
ignition. Causes misfiring, hard 
Starting and hesitation. 

Recommendation: Check for 
a clogged air cleaner, high float 
level, sticky choke and worn ig- 
nition points. Use a spark plug 
with a longer core nose for 
greater anti-fouling protection. 

OIL DEPOSITS 
Symptoms: Oily coating 
caused by poor oil control. Oil 
is leaking past worn valve 
guides or piston rings into the 
combustion chamber. Causes 
hard starting, misfiring and 
hesition. 

Recommendation: Correct 
the mechanical condition with 
necessary repairs and install 
new plugs. 

TOO HOT 
Symptoms: Blistered, white in- 
sulator, eroded electrode and 
absence of deposits. Results in 
shortened plug life. 

Recommendation: Check for 
the correct plug heat range, 
over-advanced ignition timing, 
lean fuel mixture, intake mani- 
fold vacuum leaks and sticking 
valves. Check the coolant level 
and make sure the radiator is 
not clogged. 

PREIGNITION 
Symptoms: Melted electrodes. 
Insulators are white, but may 
be dirty due to misfiring or fly- 
ing debris in the combustion 
chamber. Can lead to engine 
damage. 

Recommendation: Check for 
the correct plug heat range, 
over-advanced ignition timing, 
lean fuel mixture, clogged cool- 
ing system and lack of lubri- 
cation. 

HIGH SPEED GLAZING 
Symptoms: Insulator has 
yellowish, glazed appearance. 
Indicates that combustion 
chamber temperatures have 
risen suddenly during hard ac- 
celeration. Normal deposits 
melt to form a conductive coat- 
ing. Causes misfiring at high 
speeds. 

Recommendation: Install new 
plugs. Consider using a colder 
plug if driving habits warrant. 

GAP BRIDGING 
Symptoms: Combustion de- 
posits lodge between the elec- 
trodes. Heavy deposits accu- 
mulate and bridge the elec- 
trode gap. The plug ceases to 
fire, resulting in a dead cyl- 
inder. 
Recommendation: Locate the 
faulty plug and remove the de- 
posits from between the elec- 
trodes. 

NORMAL 
Symptoms: Brown to grayish- 
tan color and slight electrode 
wear. Correct heat range for 
engine and operating condi- 
tions. 

Recommendation: When new 
spark plugs are installed, re- 
place with plugs of the same 
heat range. 

ASH DEPOSITS 
Symptoms: Light brown de- 
posits encrusted on the side or 
center electrodes or both. De- 
rived from oil and/or fuel addi- 
tives. Excessive amounts may 
mask the spark, causing misfir- 
ing and hesitation during accel- 
eration. 

Recommendation: lf exces- 
sive deposits accumulate over 
a short time or low mileage, in- 
stall new valve guide seals to 
prevent seepage of oil into the 
combustion chambers. Also try 
changing gasoline brands. 

WORN 
Symptoms: Rounded elec- 
trodes with a small amount of 
deposits on the firing end. Nor- 
mal color. Causes hard starting 
in damp or cold weather and 
poor fuel economy. 

Recommendation: Replace 
with new plugs of the same 
heat range. 

DETONATION 
Symptoms: Insulators may be 
cracked or chipped. Improper 
gap setting techniques can 
also result in a fractured insu- 
lator tip. Can lead to piston 
damage. 

Recommendation: Make sure 
the fuel anti-knock values meet 
engine requirements. Use care 
when setting the gaps on new 
plugs. Avoid lugging the en- 
gine. 

SPLASHED DEPOSITS 
Symptoms: After long periods 
of misfiring, deposits can 
loosen when normal combus- 
tion temperature is restored by 
an overdue tune-up. At high 
speeds, deposits flake off the 
piston and are thrown against 
the hot insulator, causing mis- 
firing. 

Recommendation: Replace 
the plugs with new ones or 
clean and reinstall the orig- 
inals. 

MECHANICAL DAMAGE 
Symptoms: May be caused by 
a foreign object in the combus- 
tion chamber or the piston 
striking an incorrect reach (too 
long) plug. Causes a dead cyl- 
inder and could result in piston 
damage. 

Recommendation: Remove 
the foreign object from the en- 
gine and/or install the correct 
reach plug. 
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24.10 A length of 3/8-inch ID rubber hose will save time and 
prevent damaged threads when installing the spark plugs 

11 Attach the plug wire to the new spark plug, again using a twisting 

motion on the boot until it is firmly seated on the end of the spark plug. 
12 Follow the above procedure for the remaining spark plugs, re- 
placing them one at a time to prevent mixing up the spark plug wires. 

a 

25 Spark plug wire, distributor cap and rotor check and replace- 

ment (every 30,000 miles or 24 months) 
UTE EE EIIEUIIESIEEEES IEEE EEE 

Refer to illustrations 25.11, 25.12 and 25.13 

1 The spark plug wires should be checked whenever new spark 

plugs are installed. 
2 Begin this procedure by making a visual check of the spark plug 

wires while the engine is running. In a darkened garage (make sure 
there is ventilation) start the engine and observe each plug wire. Be 

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 dam- 

aged area. If arcing is noticed, make a note to obtain new wires, then 

allow the engine to cool and check the distributor cap and rotor. 
3. The spark plug wires should be inspected one at a time to pre- 

vent mixing up the order, which is essential for proper-erigine opera- 

tion. Each original plug wire should be numbered to help identify its lo- 
cation. If the number is illegible, a piece of tape can be marked with 
the correct number and wrapped around the plug wire. 
4 Disconnect the plug wire from the spark plug. A removal tool can 

be used for this purpose or you can grasp the rubber boot, twist the 

boot half a turn and pull the boot free. Do not pull on the wire itself. 

5 Check inside the boot for corrosion, which will look like a white 

crusty powder. 
6 Push the wire and boot back onto the end of the spark plug. It 
should fit tightly onto the end of the plug. If it doesn’t, remove the wire 

and use pliers to carefully crimp the metal connector inside the wire 

boot until the fit is snug. 
7 Using a clean rag, wipe the entire length of the wire to remove 
built-up dirt and grease. Once the wire is clean, check for burns, 
cracks and other damage. Do not bend the wire sharply, because the 
conductor might break. 
8 Disconnect the wire from the distributor. Again, pull only on the 

rubber boot. Check for corrosion and a tight fit. Replace the wire in the 

distributor. 
9 Inspect the remaining spark plug wires, making sure that each 
one is securely fastened at the distributor and spark plug when the 
check is complete. 
10 If new spark plug wires are required, purchase a set for your spe- 

cific engine model. Pre-cut wire sets with the boots already installed 
are available. Remove and replace the wires one at a time to avoid 

mix-ups in the firing order. 
11. Detach the distributor cap by removing the two cap retaining 

bolts. Look inside it for cracks, carbon tracks and worn, burned or 
loose contacts (see illustration). 

12 Pull the rotor off the distributor shaft and examine it for cracks 
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BROKEN TOWER 

™a 

CRACK CARBON TRACK 

CHARRED OR ERODED TERMINALS 

CARBON TRACK WORN OR DAMAGED 
ROTOR BUTTON 

25.11 Shown here are some of the common defects to look for 

when inspecting the distributor cap (if in doubt about its 

condition, install a new one) 

INSUFFICIENT 
PRING 
TENSION 

EVIDENCE OF 
PHYSICAL CONTACT ROTOR 

TIP WITH CaP 
CORRODED 

25.12 The ignition rotor should be checked for wear and 
corrosion as indicated here (if in doubt about its 

condition, buy a new one) 

and carbon tracks (see illustration). Replace the cap and rotor if any 
damage or defects are noted. 

13 It is common practice to install a new cap and rotor whenever 

new spark plug wires are installed, but if you wish to continue using 
the old cap, check the resistance between the spark plug wires and 
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25.13 Measure the resistance value of the distributor cap and the 

spark plug wires - if it exceeds the specified maximum value, 

replace either the cap, or the wires, or both 

Bes 

26.5 The block drain plug (arrow) is lo 
engine block 

cated on the side of the 

the cap first (see illustration). If the indicated resistance is more than 

the maximum value listed in this Chapter's Specifications, replace the 

cap and/or wires. 
14. When installing a new cap, remove the wires from the old cap 

one at a time and attach them to the new cap in the exact same loca- 
tion - do not simultaneously remove all the wires from the old cap or 

firing order mix-ups may occur. 

26 Cooling system servicing (draining, flushing and refilling) 

(every 30,000 miles or 24 months) 

Warning: Do not allow engine coolant (antifreeze) to come in contact 

with your skin or painted surfaces of the vehicle. Rinse off spills imme- 

diately with plenty of water. Antifreeze is highly toxic if ingested. Never 

leave antifreeze laying around in an open container or in puddles on 

the floor; children and pets are attracted by it's sweet smell and may 

drink it. Check with local authorities about disposing of used antifreeze. 

Many communities have collection centers which will see that an- 

tifreeze is disposed of safely. 

1 Periodically, the cooling system should be drained, flushed and 

refilled to replenish the antifreeze mixture and prevent formation of 

rust and corrosion, which can impair the performance of the cooling 

system and cause engine damage. When the cooling system is ser- 

_viced, all hoses and the radiator cap should be checked and replaced 

if necessary. 

26.4 On most models you will have to remove a cover for access 

to the radiator drain fitting located at the bottom of the radiator - 
before opening the valve, push a short section of 3/8-inch ID hose 

onto the plastic fitting (Some models are already equipped with 

one) to prevent the coolant from splashing as it drains 

Draining 
Refer to illustrations 26.4 and 26.5 

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

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

4 Move a large container under the radiator drain to catch the 
coolant. Attach a 3/8-inch inner diameter hose to the drain fitting to di- 
rect the coolant into the container (some models are already equipped 

with a hose), then open the drain fitting (a pair of pliers may be re- 
quired to turn it) (see illustration). 
5 After the coolant stops flowing out of the radiator, move the con- 
tainer under the engine block drain plug (see illustration). Loosen 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 (refer to Section 13 if necessary). 

lace any damaged clamps or hoses (see Chapter 3). 

Once the system is completely drained, flush the radiator with 
fresh water from a garden hose until water runs clear at the drain. The 
flushing action of the water will remove sediments from the radiator 
but will not remove rust and scale from the engine and cooling tube 
surfaces. 
9 These deposits can be removed by the chemical action of a 
cleaner. Follow the procedure outlined in the manufacturer’s instruc- 
tions. If the radiator is severely corroded, damaged or leaking, it 
should be removed (see Chapter 3) and taken to a radiator repair 

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

1 ose and tighten the radiator drain. Instail and tighten the block 

drain plug. 
12 Place the heater temperature control in the maximum heat posi- 

tion. 
13 Slowly add new coolant (a 50/50 mixture of water and antifreeze) 
to the radiator until it’s full. Add coolant to the reservoir up to the lower 

mark. 
14 Leave the radiator cap off and run the engine in a well-ventilated 
area until the thermostat opens (coolant will begin flowing through the 
radiator and the upper radiator hose will become hot). 
15 Turn the engine off and let it cool. Add more coolant mixture to 

bring the level back up to the lip on the radiator filler neck. 
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27.2 Check the evaporative canister for damage and the hose 

connections (arrows) for cracks and damage 

29.8a After loosening the front bolts, remove the rear transaxle 

bolts and... 

16 Squeeze the upper radiator hose to expel air, then add more 

coolant mixture if necessary. Replace the radiator cap. 
17 Start the engine, allow it to reach normal operating temperature 

and check for leaks. 

27 Evaporative emissions control system check (every 30,000 

miles or 24 months) 

Refer to illustration 27.2 

1 The function of the evaporative emissions control system is to 

draw fuel vapors from the gas tank and fuel system, store them ina 

charcoal canister and then burn them during normal engine operation. 
2 The most common symptom of a fault in the evaporative emis- 
sions system is a strong fuel odor in the engine compartment. If a fuel 

odor is detected, inspect the charcoal canister, located at the front of 

the engine compartment. Check the canister and all hoses for damage 
and deterioration (see illustration). 

3. The evaporative emissions control system is explained in more 
detail in Chapter 6. 

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

1 With the engine cold (at least three hours after the vehicle has 
been driven), check the complete exhaust system from its starting 
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29.7 Use an Allen wrench to remove the transaxle drain plug 

point at the engine to the end of the tailpipe. This should be done on a 

hoist where unrestricted access is available. 

2 Check the pipes and connections for evidence of leaks, severe 

corrosion or 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 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, muf- 
fler 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 thor- 

ough fuel system inspection. 

29 Automatic transaxle/differential fluid and filter change (every 

30,000 miles or 24 months) 

Refer to illustrations 29.7, 29.8a, 29.8b, 29.9, 29.11, 29.13a 
and 29.13b 

1. At the specified time intervals, the automatic transaxle and differ- 
ential fluid (1989 and earlier models) should be drained and replaced. 

2 __ Before beginning work, purchase the specified transmission fluid 
(see Recommended fluids and lubricants at the front of this chapter). 
3 Other tools necessary for this job include jackstands to support 
the vehicle in a raised position, a 10 mm Allen wrench, a drain pan ca- 

pable of holding at least eight pints, newspapers and clean rags. 
4 The fluid should be drained immediately after the vehicle has 
been driven. Hot fluid is more effective than cold fluid at removing built 
up sediment. Warning: Fluid temperature can exceed 350-degrees F 
in a hot transaxle. Wear protective gloves. 

5 After the vehicle has been driven to warm up the fluid, raise it and 

place it on jackstands for access to the transaxle and differential drain 
plugs. 

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

7 Place the drain pan under the drain plug in the transaxle pan and 
remove the drain plug with the Allen wrench (see illustration). Be sure 
the drain pan is in position, as fluid will come out with some force. 
Once the fluid is drained, reinstall the drain plug securely. 
8 Remove the front transaxle pan bolts, then loosen the rear bolts 
and carefully pry the pan loose with a screwdriver and allow the 

remaining fluid to drain (see illustrations). Once the fluid had drained, 
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29.8b ... allow the remaining fluid to drain out 

29.11 Noting their locations, remove the magnets and wash them 

and the pan in solvent before reinstalling them 

remove the bolts and lower the pan. 

9 Remove the filter retaining bolts, disconnect the clip (some mod- 

els) and lower the filter from the transaxle (see illustration). Be careful 

when lowering the filter as it contains residual fluid. 

10 Place the new filter in position, connect the clip (if equipped) and 

install the bolts. Tighten the bolts to the torque listed in the Specifica- 

tions Section at the beginning of this Chapter. 

11 Carefully clean the gasket surfaces of the fluid pan, removing all 

traces of old gasket material. Noting their location, remove the mag- 

nets, wash the pan in clean solvent and dry it with compressed air. Be 

sure to clean and reinstall the magnets (see illustration). 

12 Install a new gasket, place the fluid pan in position and install the 

bolts in their original positions. Tighten the bolts to the torque listed in 

the Specifications Section at the beginning of this Chapter. 

43 On 1989 and earlier models, find the differential drain plug. Place 

the drain pan underneath the plug, remove it with the Allen wrench and 

drain the fluid (see illustrations). When the differential fluid has 

drained, reinstall the plug securely. 

14 Referring to Section 19, add new fluid to the differential until it 

begins to run out of the filler hole (see Recommended lubricants and 

fluids at the beginning of this Chapter for the specified fluid type and 

capacity). Caution: Do not overfill. The automatic transaxle and the dif- 

ferential are separate units. 

15 Lower the vehicle. 

46 With the engine off, add new fluid to the transaxle through the 

dipstick tube (see Recommended fluids and lubricants for the recom- 

mended fluid type and capacity). Use a funnel to prevent spills. It is 

best to add alittle fluid at a time, continually checking the level with 

the dipstick (see Section 7). Allow the fluid time to drain into the pan. 

17 Start the engine and shift the selector into all positions from P 

through L, then shift into P and apply the parking brake. 

fs 

29.9 Remove the filter bolts and lower the filter (be careful, there 

will be some residual fluid) - note that here one of the pan 

magnets is stuck to the filter (arrow), be sure to clean any 
magnets and return them to the pan 

29.13b Be careful when removing the plug because the fluid 

usually comes out with some force 

18 With the engine idling, check the fluid level. Add fluid up to the 

Cool level on the dipstick. 

nnn ELE EEE UES 

30 Manual transaxle lubricant change (every 30,000 miles 

or 24 months) 
Hiberieeee 

4 Remove the drain plug(s) and drain the fluid. 
2 Reinstall the drain plug(s) securely. 
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31.1 The mounting bolts and nuts for the front seats and front 

suspension and crossmember should be periodically checked 

and tightened 

3 Add new fluid until it begins to run out of the filler hole (Sec- 

tion 20). See Recommended lubricants and fluids for the specified lu- 

bricant type. 

ee EEUU EEE 

31. Chassis and body fastener check (every 30,000 miles 

or 24 months) 
ne EEUU E EEE EEE 

Refer to illustration 31.1 

1 Tighten the following parts to the torque values listed in this 

Chapter's Specifications: front seat mounting bolts and front suspen- 

sion member-to-body mounting bolts and nuts (left and right sides) 

(see illustration). 

nee SLU EEE EEE ESSE 

32 Valve clearance check and adjustment (DOHC engines only) 

(every 60,000 miles or 48 months) 
ee LEU E EEE 

Refer to illustrations 32.6a, 32.6b, 32.7, 32.9a, 32.9b and 32.10 

Note: The following procedure requires the use of a special valve lifter 

tool. It is impossible to perform this task without it. 

1 Disconnect the negative cable from the battery. Caution: /f the 

stereo in your vehicle is equiped with an anti-theft system, refer to the 

information on page 0-15 at the front of this manual befor detaching 

the cable. 

2 Disconnect the cruise control cable, air cleaner duct or other 

components which will interfere with valve cover removal. 

3 Blow out the recessed area between the camshafts with com- 

pressed air, if available, to remove any debris that might fall into the 

cylinders, then remove the spark plugs (see Section 24). | 

4 Remove the valve cover (refer to Chapter 2). 
5 Refer to Chapter 2 and position the number 1 piston at TDC on 

the compression stroke. 

6 Measure the clearances of the indicated valves with a feeler 

gauge of the specified thickness (see illustrations). Record the mea- 

surements which are out of specification. They will be used later to de- 

termine the required replacement shims. 
7 Turn the crankshaft one complete revolution and realign the tim- 
ing marks. Measure the remaining valves (see illustration). 

8 After all the valve clearances have been measured, turn the 

crankshaft pulley until the camshaft lobe above the first valve which 
you intend to adjust is pointing upward, away from the shim. 
9 Position the notch in the valve lifter toward the spark plug. Then 
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32.6a When the no. 1 piston is at TDC on the compression stroke, 

the valve clearances for the no. 1 and no. 3 exhaust valves and 

the no. 1 and no. 2 intake valves can be measured 

" 
he clearance for each valve with a feeler gauge 32.6b Measure t 

of the specified thickness - if the clearance is correct, you should 

feel a slight drag on the gauge as you pull it out 

32.7 When the no. 4 piston is at TDC on the compression stroke, 
the valve clearances for the no. 2 and no. 4 exhaust valves and 

the no. 3 and no. 4 intake valves can be measured 

press down the valve lifter with the special valve lifter tool (see illus- 
tration). Place the special valve lifter tool in position as shown, with 

the longer jaw of the tool gripping the lower edge of the cast lifter 
bossand the upper, shorter jaw gripping the upper edge of the lifter it- 
self. Press down the valve lifter by squeezing the handles of the valve 
lifter tool together and remove the adjusting shim with a small screw- 
driver or a pair of tweezers (see illustration). Note that the wire hook 

on the end of one valve lifter tool handle can be used to clamp both 
handles together to keep the lifter depressed while the shim is re- 

moved. 
10 Measure the thickness of the shim with a micrometer (see illus- 
tration). To calculate the correct thickness of a replacement shim that 

will place the valve clearance within the specified value, use the fol- 

lowing formula: 

Intake side: N = T + (A-0.008-inch) 
Exhaust side: N = T + (A-0.010-inch) 

T = thickness of the old shim 
A = valve clearance measured 

N = thickness of the new shim 
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32.9a Install the valve lifter tool as shown and squeeze the 

handles together to lower the valve lifter so the shim 

can be removed 

as 

32.10 Measure the shim thickness with a micrometer 

41. Select a shim with a thickness as close as possible to the valve 

clearance calculated. Shims, which are available in 17 sizes in incre- 

ments of 0.0020-inch (0.050 mm), range in size from 0.0984-inch 

(2.500 mm) to 0.1299-inch (3.300 mm). Note: Through careful analysis 

of the shim sizes needed to bring all the out-of-specification valve 

clearances within specification, it is often possible to simply move a 

shim that has to come out anyway to another valve lifter requiring a 

shim of that particular size, thereby reducing the number of new shims 

that must be purchased. 

12 Place the special valve lifter tool in position as shown in illustra- 

tion 32.9a, with the longer jaw of the tool gripping the lower edge of 

the cast lifter boss and the upper, shorter jaw gripping the upper edge 

of the lifter itself, press down the valve lifter by squeezing the handles 

of the valve lifter tool together and install the new adjusting shim (note 

that the wire hook on the end of one valve lifter tool handle can be 

used to clamp the handles together to keep the lifter depressed while 

the shim is inserted). Measure the clearance with a feeler gauge to 

make sure that your calculations are correct. 

13 Repeat this procedure until all the valves which are out of clear- 

ance have been corrected. 

44 Installation of the spark plugs, valve cover, spark plug wires and 

boots, accelerator cable bracket, etc. is the reverse of removal. 

Se nen nn 

33 Fuel tank cap gasket replacement (every 60,000 miles 

or 48 months) 
Eile a 

re 

Refer to illustration 33.2 

1 Obtain a new gasket. 

2 Remove the tank cap and carefully pry the old gasket out of the 

recess (see illustration). Be very careful not to damage the sealing 

32.9b Remove the shim with a small screwdriver, a pair of 

tweezers or a magnet 

33.2 Use a small screwdriver to carefully pry out the old gasket - 

take care not to damage the cap 

surface inside the cap. 
3 Work the new gasket into the cap recess. 

4 Install the cap, then remove it and make sure the gasket seals all 

the way around. 

Refer to illustrations 34.3a, 34.3b, 34.7a, 34.7b and 34.8 

1 Engine idle speed is the speed at which the engine operates 

when no accelerator pedal pressure is applied, as when stopped at a 

traffic light. This speed is critical to the performance of the engine it- 

self, as well as many engine subsystems. 

2 Set the parking brake firmly and block the wheels to prevent the 

vehicle from rolling. Put the transaxle in Neutral. Unplug the engine fan 

electrical connector(s). If the fan(s) should come on during the idle ad- 

justment procedure, idle speed is affected. 

3 Connect a hand held tachometer (see illustrations). Caution: 

Don’t allow the tachometer to touch ground or damage to the igniter 

and/or the ignition coil. Note: Some tachometers may not be compati- 

ble with this ignition system. It is recommended that you consult the 

manufacturer. 

4 Start the engine and allow it to reach normal operating tempera- 

ture. 

5 Check, and adjust if necessary, the ignition timing (see Chap- 

ter 5). 

6 Allow the engine to idle for two minutes. 

7  On2-SE engines, disconnect the vacuum hose from the idle 

speed control.On 1987 and later models, connect a jumper wire be- 

tween the E1 and TE1 terminals of the check connector (see illustra- 
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Rubber Cap Check Connector 
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34.3b On later models the tachometer terminal is part of the 

check connector 

34.7a Connect a jumper wire between the check connector E1 

and TE1 terminals before checking the idle speed on 1987 and 

later models 

34.8 Pry out the rubber plug and use a screwdriver to turn the 

adjusting screw on the throttle body - note that the idle speed is 

quite sensitive to even the slightest turn of this screw 

tion). On 3S-GE engines, pinch the number 1 vacuum hose at the air 
intake chamber shut (see illustration). 

8 Check the engine idle speed on the tachometer and compare it to 
those listed in the Specifications Section at the beginning of this 
Chapter or the Vehicle Emission Control Information label in the engine 
compartment. If there is a difference between the Specifications Sec- 
tion and the VECI label, always assume that the information on the la- 

bel is correct. 
8 If the idle speed is too low or too high, turn the idle speed adjust- 
ing screw (see illustration) until the specified idle speed is obtained. 

9 Turn off the engine, disconnect the tachometer and reconnect 
any components which were disconnected. 

ON 
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.7b On 3S-GE engines, pinch the number 1 vacuum hose shut 
at the air intake chamber when checking the idle speed 

35.4 To check the PVC valve, first attach a clean section of hose 
to the cylinder head side of the valve and blow through it - air 
should pass through easily - then blow through the intake 

manifold side of the valve and varify that air passes through it 

35 Positive Crankcase Ventilation (PCV) valve and hose check 
and replacement (1990 and later models only)(every 60,000 
miles or 48 months) 

Refer to illustration 35.4 

1. The PCV valve and hose is located in the valve cover. 

2 Disconnect the hose, pull the PCV valve from the cover, then re- 
connect the hose. 

3 With the engine idling at normal operating temperature, place 
your finger over the valve opening. If there’s no vacuum at the valve, 
check for a plugged hose or valve. Replace any plugged or deterio 
rated hoses. 

4 Turn off the engine. Remove the PCV valve from the hose. Blow 
through the valve from the valve cover (cylinder head) end. If air will 
not pass through the valve in this direction, replace it with a new one 
(see illustration). 

5 When purchasing a replacement PCV valve, make sure it’s for 
your particular vehicle and engine size. Compare the old valve with the 
new one to make sure they’re the same. 
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Specifications 
i Ee 

General 
Engine type 

ee re eae at cya eee crahaonseiandanes ssEercsesnasstsetaasaecar? 

3S-FE, 5S-FE, 3S-GE, 4A-FE......cccceeseseesceseessssenensenenenseneneneenss 

Cylinder numbers (drivebelt end-to-transaxle CN)... 

Firing OFer ......seesesssseesessesensencntsnssesscasesessencnneacsnencansavensesnessaengnaanatns 

Warpage limits 

Cylinder head-to-block surface 

2S-E, 3S-FE, 5S-FE and 4A-FE @ngines..........sseeeseerersrsesesseees 

BS-GE ONgine...,...-essscssssesecesersenensnetsrensessensnencaestsneneensersencaseaanens 

Intake and exhaust manifolds 

QS-E ONGINE.......--ecessssssesesesseseaseesnssceeesnenensnestencansszacensecnensenenenees 

3S-FE and 5S-FE Ongines.......sscsscsccereeseeneseessssnsenereeetseenerssensses 

3S-GE engine 
Intake MANIFOIC .......:cccccenceeeesereseesereesneeseesnnseenecseenseeseereeanerss 

Exhaust Manifold .....cccccccssccsccssseeessseneeneesesessreeereseennecseenssensys 

4A-FE engine 
Intake MANIFOIC .......cccscceseesecesseeeesseerreneessessseeneeeneersneraneneess 

Exhaust Manifold ...c.c.sceeeccescsssesrsrsessenssessenesseeneeseeneonssaneenens 

Camshaft housing surface (2S-E engine ONY) etteesnsceerese-ae ses sae 

SOHC, two valves per cylinder 
DOHC, four valves per cylinder 

1-2-3-4 
1-3-4-2 

0.002 inch 

0.008 inch 

0.012 inch 

0.0031 inch 

0.012 inch 

0.039 inch 

0.0079 inch 

0.0118 inch 

0.0031 inch 
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Timing belt 
Idler pulley spring tension 

QS-E engine (At 51 MIM).......csceescesseseeeeseeecneeeeeseeneserenesaeeseeaeenee 16 to 19 Ibs 

3S-FE engine (at 51 MM).......cccceceeeesseeteeteeneneneeeseseesseeeeeeseeneees 13.2 to 15.4 Ibs 

3S-GE engine (at 51.9 MM).......cecceeeeecesecsetnerseeeseersseeeseereneeneees 16.6 lbs 

5S-FE engine (at 51.9 mm) 

TOO ee ecse eae i ccawtehace Joep sesseeparse com renee temmevapssaavstacencgrea= 13.2 to 15.4 Ibs 

AGO Gece eas earns ccane sateen a OTN oeae ee es cs nnd gee s cuankise ones snsaesxtesar 10.6 to 11.1 Ibs 

TOO Die eee rete nc cr nace sa Sangedctee sav ae aeticacenestgmntvaacdrses nein Aactecee 7.2 to 8.3 Ibs 

4A-FE engine 

AGQO (At 5O.2) DS) inscrceccncpcceccncceoeesv.-tacvnaesecntwstetenvexcecarvorssessrver 7.9 to 8.8 Ibs 

A991 OM (at 511.9 IDS)\.....22-.---ceccorsecsnsecrsneorsccnensseeecensesrcosenssees 7.9 to 8.8 Ibs 

Idler pulley spring free length 

QS-E OMOMNC srccsecrescencxcace estes nieusacdencscnesccareesussbressnesatsncsmagnnsacaduerene 2.01 inch 

3S-FE and 1990 5S-FE Engines...........cssccesssecseseesertecenreseneeserens 1.815 inch 

1991 and later 5S-FE Engine. ..............:ccssssesseceseesneceeeeeneneensneneees 1.811 inch 

BS- GE SMGING ccscceeceaececeucsncenceasorsovosscnesqrsnsecaboancaieeutestsoestourscngeeeve 1.724 inch 

AA-FE @NGINC.....2...22.0:cssecvenseccentsascsesennsssesscvsncevasoseosssassnasunconseeass 1.512 inch 

Camshaft 
Thrust clearance (endplay) 

2S-E engine 

Sia Cedi rs seas eters cs coc eees xe cn'sesannate ean ae seians unestsracs coxsepsxainemmsenss> 0.0031 to 0.0091 inch 

SEVIC OI MANE eco oe ace co ates sass av ape ed seer ere veces conte 0.0138 inch 

3S-FE and 5S-FE engines 
Intake camshaft 

Stan Gat Gl wee ersceckessesvosgecwedarrersteetacteapee ras Hendon ates ievecteenswens 0.0018 to 0.0039 inch 

MSE Ge: ELT AR son cea tee seas oc cacr fo can teneees saeeees cacansseaawenstadtsnoune 0.0047 inch 

Exhaust camshaft : 

ST Ear CHIEN oe oon ee hgh te arise ctl etioee oaks avone cen soenaismacvahasagees 0.0012 to 0.0033 inch 

SEN IG HANAN Sean Sa ae tate chien oa eek da sduvedaacevhcwacnepaencssucmiens 0.0039 inch 

3S-GE engine 
1986 

STAC ee ere eee es coke Secs cnn adtetrerccvospguusegescan 0.0039 to 0.0094 inch 

SS TVA EVN Deere US eee eo narceee oe oerinesacttatecnosech ete catgesaenec’ 0.0118 inch 

1987 through 1989 

STAIN AUCH Sea ere ee cs ee encore fey thencadaepreatersuotenubeecurcsecees 0.0012 to 0.0020 inch 

SOR MIGET INN eters eo cceve ce nutiec’ cote ic cazecacevarcueressadevsnageretersertiocs 0.0118 inch 

4A-FE engine 
Intake camshaft 

Sten Cleail ees soneeace ie sod acc ccgueestens sauvavitaedvetskemmaceronategannsves 0.0012 to 0.0033 inch 

Serle UTNE aictsscos ct cosotevsPaccees en ccnectssoee scenes cenececechenast sour 0.0043 inch 

Exhaust camshaft 

SF TEACH AH eee ev dcnaoe coceiacce a otiva sure ee teary ccroceentatsettcupaeeets 0.0014 to 0.0035 inch 

SSUES MEMMIL coreaees ose ceccecatener cer ocaree a5 aiccanpet eons henvantaaacaneanbak 0.0043 inch 

Journal diameter 

2S-E engine 
Natl ete ee ee es, cxsianaanac os dvbcate casaansasee harsaromeessescccssas 1.8291 to 1.8297 inch 

ING os a ereecee ccs ties ay eean sesh cee vtuupastn ta eacpnscasactegeneesanere 1.8192 to 1.8199 inch 

IN Cpe cce erro cede ne sau can Manan CAS PRED nme aah ae kk sa ccoaasameenevenaen 1.8094 to 1.8100 inch 

NIA eee eid oacaa caer asoxdarasd Space vae Mu apbvantunetsinties (xonaee tenes 1.7996 to 1.8002 inch 

ING eeieter ace ccoeas cesta aceaaettanbunscuctdeees oakeveraasasacereauseaparan eaten 1.7897 to 1.7904 inch 

ING Gece eee eect tvs ence anc iecutes euvancanncancatenbens casa gaes taeaecan ian 1.7799 to 1.7805 inch 

3S-FE, 5S-FE, 3S-GE engines (all journals) .........:ccceceesseeeerees 1.0614 to 1.0620 inch 

4A-FE engine 
Nos ilicextiatists SP. SETA i eter eee ar eater teas Recep atat tenants 0.9822 to 0.9829 inch 

A OEGYS RAT 2e a Ba eects eset gndsiaeecee re its a 0.9035 to 0.9041 inch 

Bearing oil clearance 

2S-E engine 
Sarah eh Cee Rae Sette rect toon e cacdsupserdseheduasnsneastennvdvissvsans 0.0010 to 0.0026 inch 

Service lire tet Pe BS eee eateries 0.0039 inch 

3S-FE and 5S-FE engines 
Standard 28 es. ee 0.0010 to 0.0024 inch 

SErvice trite Ae. ee ee es ae eet teeter ee te 0.0039 inch 

3S-GE engine 
STANGAIG sesorcechvcartceeie cree ee entrees eee etn 0.0010 to 0.0024 inch 

S@rvice litres. secre aes hese tose eae ctaaae scce rele ctacen Wee eee tpeeie 0.0031 inch 

4A-FE engine 
Stearicarde es ee Se a ie evetacee ees accs cectucecee rene oie 0.0010 to 0.0026 inch 

SEV irae ey eee ree citeascceveayuussvecetnamnacerstars sts 0.0038 inch 
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SS SSS SSS 

Runout limit 

2S-E7SS-FE; 5S-FE,AA-FE OnGiN@S iecrecscccccesnceoscecnstarsneceveusss tees 0.016 inch 
SS =GEFEMIGIM CS ccerstaceunecerab tes saveercaseacen veer avonrt teonaceee uctomnrbatnstaanes 0.024 inch 

Lobe height 
2S-E engine 

SS LelINGar Cl meet ter eae cr ere ee cgi es exer err ree te eau inten reeaencennnone aa 1.5325 to 1.5365 inch 

SERVICE Mit cettresc acc erecstce cece cots csia aie tsgvoaneteeebewstevangeoncerscene vars 1.5268 inch 

3S-FE engine 
Intake camshaft 

SST RICAN oy eepereerenne conacccastcee ies aveare ve catae seamen Cent eereteddeaieewars 1.3744 to 1.3783 inch 
SOLVE Ml icece tte cesancereeetspetec sare ecal vcusenadeanraexrorasratesaaegéncte 1.3701 inch 

Exhaust camshaft 
SAPAE NEM ceca ortr= seen dnners ne neon catnnvnoscaysrkisneMansbetnentenasinnt 1.4000 to 1.4039 inch 
SEI MICG: WNUUeeerrcccc cron catcteeerce vere cxneett nan cvayaccesaaconscvostasscayees 1.3957 inch 

5S-FE engine 
Intake camshaft 

1990 and 1991 

Shear Chartier te eee ence nrctea rece as vice cok rawssereasNresbunscvestens 1.3902 to 1.3941 inch 

SWIC S IMAM seeteccsacarsere tee neceie nc oeees na comterert as ccenvepeearanteeuades 1.3858 inch 

1992 

St AUICLERECA eerie coe trae semecna trae ates cee e euteya cecnssUrsrqantestasareoes 1.3744 to 1.3783 inch 

RSEEWICE MNT cececcrcecere sasiers ser aces cea vetetveateenexsseercsnenaate tatu sebese 1.3701 inch 

Exhaust camshaft 

SRT HEATH eae trae ettoeec ecb ucdenectssavenetiecdenedecessoses’ 1.4000 to 1.4039 inch 

SII O THE TILE forte ere rev rk onset ens cust rca soe rucxeeverc ski evensateaaece 1.3957 inch 

3S-GE engine 
SSH eae aPed ete ee aes wee ec eens GAL A caret bora vacecbosclceesvantertees 1.3980 to 1.4020 inch 

Service limit 
SAE RT eed SFE ESS Race eat Mocha cesetevectucbes 1.3976 inch 

1987 through 198920. i.2..c.tccesateecspenas<sseecnantecenerusenecneusrns 1.3937 inch 

4A-FE engine 
Intake camshaft ‘ 

SERIAL CUMerest rence eee rer raat ce Huet rac aamas See aeuee redeners 1.3862 to 1.3902 inch 

I HUAG CUAIITIIE oneecansoaes se cero nemeeeo ae da oe cee ance tna ne daca anase wee 1.3705 inch 

Exhaust camshaft 

SS Cate Lean CI eee as Ae bvirse eae gee eee te teeo nS acbes sedan ateeenvene ee 1.3744 to 1.3783 inch 

TEC UTTTULR tected cs desta eetanceeclice Catan ccdussetrseepateasiatezes 1.3587 inch 

Gear spring free length 
3S-FE and 5S-FE Cngines.........ccccescesseeeeereeeeessseneeesenesenenaeenaes 0.886 to 0.902 inch 

AA-FE CNGine........-sscescessesescesesceseeseenseescsecasssaeenesetacsacseeacnecasntens 0.669 to 0.693 inch 

Gear backlash (3S-FE, 5S-FE and 4A-FE engines only) 

SEES CLE oor sa ea anes nu eeeniae nvns ses Sans scuwevassssdstuaanstsmasCazneseax4s 0.0008 to 0.0079 inch 

GOrviCG WIM vsoccceceseceecevasssonsrerassamsnrsnsarspucsoassnaservorthnveccksevnsessezersa= 0.0188 inch 

Valve lifter (except 2S-E engine) 

Diameter 
All except 1992 5S-FE......cceceesesessetenetsresssnseeecssetensnsneacacereessass 1.1014 to 1.1018 inch 

OO Se Fe Fee ety eae caret ata pre es wane ae oR  eeey eap bas 1.2191 to 1.2195 inch 

Bore diameter 
All except 1992 5S-FE.......cssecsesessssrsnssenssseestetsrenenensesesanerssenens 1.1024 to 1.1032 inch 

OOD Sa E te eensseectosecs laceeuestrscscuacasavereneatvarszssearsessventannszarere 4.2205 to 1.2213 inch 

Oil clearance 
Standard 

All except 1992 5S-FE ......scsssesesesesecseseseseeneeeensnsatereeseeennenny 0.0005 to 0.0018 inch 

PQS Se FE eas vavtonsanacseouaeoskaacannossrtuosurvonsatersa dens <aks sap viensancst ne 0.0009 to 0.0020 inch 

Service limit.......-...cseseeccceceeecensnssaventesscesnsvarscsscsncsssssnncrasonacssrunse 0.0028 inch 

Oil pump 
Driven rotor-to-case clearance 

Except 4A-FE Ongine .........s:cssseceessssesssseneetsnseesesenensenennensensenensess 0.0039 to 0.0063 inch 

AA-FE @NGine.......---eceseseceseseseeeessssesesseseneneneacnnerestsnnenenenenensneesecess 
0.0031 to 0.0079 inch 

Rotor tip clearance 
Standard 

Except 4A-FE Cngine ........ssscssssssssscssseersssssesssnenenenennsnnensnsness 0.0016 to 0.0063 inch 

AD-FE @NGiNe ....----esscssscesesnesererennssssnesseenenensnerenensaencanecensnanss 0.0010 to 0.0033 inch 

Wear limit 
All except 4A-FE .....ssssccesseeeseecessersesssssnenersenenesenrnscnenenenstaeness 0.0079 inch 

crafters peas cee uvnwesiaessorsapsnesssonekenyseznnbeheonsarevsenenes 0.0138 inch 
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Torque specifications Ft-Ibs (unless otherwise indicated) 

Intake manifold bolts 
DS-E GNOME GS. Seb ceeeeeoennnncsecdece ne snnactenencncaccacsnanetaunusesventunsnabtaesses 31 

3S-FE, 5S-FE, 3S-GE and 4A-FE engines .............ccccssseeeseeeeees 14 

Exhaust manifold bolts 
PS EIGN 5 oe es veces cones c occa dhenevavewncvensananeg ennnctemeneseeecemens 31 

3S-FE engine 
TRO Gece ee Soe ccr case cs su waationtene atom nth aon sacs enaeoeeTReNENCRES 29 
RISES: TNO conc ce ca ceca g de cen cans nak cannwac ce excewe nce Careohnaeenanueaiens 31 

= CAE OMG IIA asco csc asec ces Cence seccenccecneesenccenccosunahevectastceeeeeenenantanms 32 

5S-FE engine 
BOG ea eek PRE soc nso ngs noun casing ennaubcuvecstclennn semnneephinges 31 
BS RCs sce Saeco ann cansnin aa sett Snvigstnnuchueecseteebeeeeeeeaoen 36 

BN OOo ae Se nasa cnn ns senso Sa wakS RANG SSSA WensnenusanaaNaesalnne 18 

Crankshaft pulley-to-crankshaft bolt 
2S-E, 3S-FE, 5S-FE and 3S-GE @nGines ..............cscceseseseseeenennes 80 
BE PERTAIN Rass ac ats ce nnn sno muspe ead acaphu shes cNSuUCavOSNGETENSSERS 87 

Flywheel/driveplate bolts 
2S-E and 3S-FE engines 

Bes UR NM Seco ccs cn ack esa nencs dia s'ca nagans dun wesnswaineqmncnats Susseences 72 
PBA APMERLG Seco cde hecg ts wcan sc sisncoscussecnneuconuuowacastannsucsaceutensn uauaNGuats 61 

5S-FE engine 
Flywheel 
SO a2 enone ansench nna cio ea ca rm cased RRR OR 72 
ADT Ais ON te cece eo esa ds cad ona ann way Sevcnsantesyontuaacuantaeweibeweanane 65 

BIUiA MCT NeTE CA eee on oe cde dens nan chang ascsancaocacexeouccntacscnakcnctunusasaeveen 61 

3S-GE engine 
Flywheel 

EERE GSE ee can wc Rocce ents ianomanes soba ccchonaxvecevsanineennncunnss 65 

ROI a Ee Se Sh eS a cand Sauce anatuann scenatachagt 69 
PERNA rears ac thn Sa can a eee Haxccanaharen anh ance chtansseaomsabanbe 61 

4A-FE engine 
RASPES nee c eons aa es weve nc taceeneceanticon<hne Oc nese emma 58 
PSD Rat Ea eg soot saan nt cas ansscstcoataannnergnatennecscchvtaancamaant 47 

Idler pulley bolts 
PEO NG Sac CNGINGS <5 eccceessnenacosescretsescspcamunscbhuemeeegenn 31 
ey Aca NDI eS ao ascncg an av nce mas ooucsvenaniy edu tntonenauinenccnushpesenn canst 32 
PE POE IONIC, see ccc nsx cg sop banc envccnnndcgracasaVanseauveancossoconanee 27 

Cylinder head bolts 
BRS Bae FS AACS sas saan onan seas hanes sdata ao nseadeh anekid cena 47 
SF ARIE coc heal cpa niin wohl gegin ey Sp es nAcamah NRA SAAN LAARAKQPRAREDNASRD 40 

5S-FE engine 
ANSSEUT MT aeemeen aic a sacsasa es nes conan ctcahongucecncsnnaacaitearnudacessacoumwnity 36 
SCORER FR UNIN certs oad wb wc anns eas sba eatin pba enacontcs mAAANERAGAEANSURE NEON Tighten 90-degrees 

4A-FE engine 
ROO eee ea sag estg seen es tensa uae a eek onan Cantata asnaehecenenecce 47 
SS TOME ren ees arene Aas car ottava cn aauaiinaiahonetS casas cusannarnccnnhasneanep 44 

Camshaft housing bolts (2S-E engine Only) .........:cecsseeeeseeeeeseeeeeees 9to13 
Camshaft oil seal retainer bolts (2S-E engine only).........ccceeeecees 11 
Camshaft bearing cap bolts 

All except 4A-FE: ONGOING sect vecccscswcacgedicovensucsscsennonaengaeneartty 14 
FASE EO GIRO xp csastises nk snake Consianncviss'anc sskinstaasannadavosseasbunhinunds GOINGS 9 

Camshaft pulley bolt(s) 
PSA E I SS- PF EAUG OS=F EONGINOS  scccwasstacucsanspussaeesangistenasteascanance 40 
BS" GE BNG-AA-EEVONGIIRGS as tas canstenndnnevssanct sen cinacs anaanacte Ghaceatis 43 

Oil pump bolts 
DEG ING vex cncuntaceasenstvcsch\ xtc sis cadet atin in auiascouacansulceoamern man ceesesrs 82 in-Ibs 
3S-FE engine 

DEI ALI LOG veka useucakaas> chaichaseices sumac hu eauavacbantuenscuaauktaeseucannds 82 in-lbs 
OB Girma ceshcstcstecodasana dain cunncpuies Sunaina ndsaaaeentxdiaceencecetincaxaaian seks 69 in-lbs 

BSP TONG IG ec tacs concct ur sapubs tecavacncnshuceh cawanaecansancnnluvacceuteancttexerereas 82 in-lbs 
SBS GE GIGI Sas ts asec cace Renee causa ckccthutancanc tatuca haga an aaah 69 in-lbs 
PAH GPGIMG rc. ccncenctteesac cavastexgncneaksscaknsmnnncctctanseasracgeeeene mien Gannns 16 

Oil pump pulley nut 
PSO NG rarssterestaccenteoces deassccceceacteeteeantarc sere Sicteat ene meena Ren CRO 20 

SS-FE; SS-FE and. 3S-GE @nGinOs aass-casvecdonconagaeaceiotctnccthsbashasast 21 
Oil pick-up (strainer) nuts/bolts 

2S-EVSNGING ceases ons vovscusencsactesctan tun saa tein tel aceon one arcen in eemteneeamertee 48 in-lbs 
3S-FE engine 

TOG Trane 1 OBS 5s Aernccceseenecncenncans retorsaecenens centeoeenerneeans 48 in-lbs 
DOB Sites cacacencdcntastant trey hteee cneneantete tte ta tach cones taes nen ROR eee 78 in-lbs 
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5S-FE engine 

TODO La GSeeenee, BL Ai, Oe Semin ees seein elie, 82 in-lbs 
NOGA A ahh, trent kates Se eas Petree eth hse orl ae 48 in-lbs 

3S-GE engine 
1986 

Bolten: geen ant Na RRR) beadeecteceaece 69 in-lbs 
NII R MS CePA ck re nent Sot ut rds eis foc atiy cad, 48 in-lbs 

UOSZFthrKOUGIM OBOE ee es Se aE a ecco, SSS 48 in-lbs 

AASFETOG LING etree statan acre eee aN Ree reece Se Buk Ms ees 82 in-lbs 
Oil pan-to-block bolts 

25-E43S-FEiand!3S-GEenginesi.. A ey... Me eked eee 48 in-lbs 
5S-FE engine 

WOSO aS The. see, cremate: the esac. = ohn coca SE 48 in-lbs 
BO eee ean erase ark a ev vcs Soc air catx es Mita een casein aed ee 55 in-lbs 

AA-FE-ONGINGE: scrrdete ees cnsemei teks cactsterteecres napetee tec eatiseeT ERS oe 43 in-lbs 
Rear crankshaft oil seal retainer bolts ; 

VO 6 menreveviecevecrereectatent tenet tr rir een asrdanepetevantaneerrevensisccivastrages 48 in-lbs 
SION cexay avons cast anak axa cu suey A cua ero mete ent ee eee eee aseizcss ana PE 82 in-lbs 

1 General information 

This Part of Chapter 2 is devoted to in-vehicle repair procedures 
for all engines. All information concerning engine removal and installa- 
tion and engine block and cylinder head overhaul can be found in Part 
B of this Chapter. 

The following repair procedures are based on the assumption 
that the engine is installed in the vehicle. If the engine has been re- 
moved from the vehicle and mounted on a stand, many of the steps 
outlined in this Part of Chapter 2 will not apply. 

The Specifications included in this Part of Chapter 2 apply only to 
the procedures contained in this Part. Part B of Chapter 2 contains the 
Specifications necessary for cylinder head and engine block rebuild- 
ing. 

Five different four-cylinder gasoline engines were installed in the 
Celica during the years covered by this manual. The single overhead 
camshaft (SOHC), two valve-per-cylinder engine is designated the 2S- 
E by Toyota. The dual overhead camshaft (DOHC), four valve-per- 
cylinder engines are designated the 3S-FE, 3S-GE, 4A-FE and 5S-FE. 

2 _ Repair operations possible with the engine in the vehicle 

Many major repair operations can be accomplished without re- 
moving 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 re- 

move 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 pads are available, but an old bedspread 

or blanket will also work. 
If vacuum, exhaust, oil or coolant leaks develop, indicating a 

need for gasket or seal replacement, the repairs can generally be 
made with the engine in the vehicle. The intake and exhaust manifold 

gaskets, oil pan gasket, crankshaft oil seals and cylinder head gasket 

are all accessible with the engine in place. 
Exterior engine components, such as the intake and exhaust 

manifolds, the oil pan, the oil pump, the water pump, the starter motor, 

the alternator, the distributor 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 en- 

gine, camshaft and valve component servicing can also be accom- 

plished with the engine in the vehicle. Replacement of the timing belt 

and pulleys is also possible with the engine in the vehicle. 

in extreme cases caused by a lack of necessary equipment, re- 

pair or replacement of piston rings, pistons, connecting rods and rod 

bearings is possible with the engine in the vehicle. However, this prac- 

tice 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 3.8 

Note: The following procedure is based on the assumption that the 

distributor is correctly installed. If you are trying to locate TDC to install 
the distributor correctly, piston position must be determined by feeling 
for compression at the number one spark plug hole, then aligning the 
ignition timing marks as described in step 8. 

1 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 pro- 
cedures such as camshaft and timing belt/pulley removal and distribu- 

tor removal. 

3 Before beginning this procedure, be sure to place the transmis- 
sion in Neutral and apply the parking brake or block the rear wheels. 
Also, disable the ignition system by detaching the coil wire from the 
center terminal of the distributor cap and grounding it on the block 
with a jumper wire (or, on models with integrated ignition, disconnect 
the electrical connectors at the distributor). Remove the spark plugs 
(see Chapter 1). 
4  Inorder to bring any piston to TDC, the crankshaft must be 
turned using one of the methods outlined below. When looking at the 
front of the engine, normal crankshaft rotation is clockwise. 
a) The preferred method is to turn the crankshaft with a socket and 

ratchet attached to the bolt threaded into the front of the 

crankshaft. 
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 with- 
out a remote starter switch. Make sure your assistant is out of the 
vehicle, away from the ignition switch, then use a socket and 
ratchet as described in Paragraph a) to complete the procedure. 

5 Note the position of the terminal for the number one spark plug 
wire on the distributor cap. If the terminal isn’t marked, follow the plug 
wire from the number one cylinder spark plug to the cap. 
6 Use a felt-tip pen or chalk to make a mark on the distributor body 

directly under the terminal. 
7 Detach the cap from the distributor and set it aside (see Chap- 
ter 1 if necessary). 
8 Turn the crankshaft (see Paragraph 3 above) until the notch in the 

crankshaft pulley is aligned with the 0 on the timing plate (located at 

the front of the engine) (see illustration). 
9 Look at the distributor rotor - it should be pointing directly at the 

mark you made on the distributor body. 



Ss 

3.8 Align the crankshaft drivebelt pulley notch (arrow) with the 0 

(zero) on the timing plate (SS-FE engine shown, others similar) 

10 Ifthe rotor is 180-degrees off, the number one piston is at TDC 

on the exhaust stroke. 
11. To get the piston to TDC on the compression stroke, turn the 
crankshaft one complete turn (360-degrees) clockwise. The rotor 
should now be pointing at the mark on the distributor. When the rotor 
is pointing at the number one spark plug wire terminal in the distributor 
cap and the ignition timing marks are aligned, the number one piston 
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is at TDC on the compression stroke. Note: If it’s impossible to align 

the ignition timing marks when the rotor is pointing at the mark on the 

distributor body, the timing belt may have jumped the teeth on the pul- 

leys or may have been installed incorrectly. 

42 After the number one piston has been positioned at TDC on the 

compression stroke, TDC for any of the remaining pistons can be lo- 

cated by turning the crankshaft and following the firing order. Mark the 

remaining spark plug wire terminal locations on the distributor body 

just like you did for the number one terminal, then number the marks 

to correspond with the cylinder numbers. As you turn the crankshaft, 

the rotor will also turn. When it’s pointing directly at one of the marks 

on the distributor, the piston for that particular cylinder is at TDC on 

the compression stroke. 

4 Valve cover - removal and installation 

1 Disconnect the negative cable from the battery. 

All except 3S-GE engine 
Refer to illustrations 4.4a through 4.4f, 4.6a, 4.6b, and 4.7 

2 Detach the breather hose from the valve cover (if equipped). 
3. If you’re working on a 3S-FE, 5S-FE, or 4A-FE engine, remove the 

spark plug wires from the spark plugs. 
4 Remove the mounting nuts and sealing washers, then detach the 
cover and gasket from the head. On the 3S-FE and 5S-FE engines, the 
spark plug tube nuts are used to hold the cover in place. On the 4A-FE 
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4.4e On the 3S-FE and 5S-FE engines, the valve cover is held in 

place by the large spark plug tube nuts (arrows) 

SEALANT 

4.6a On the 3S-FE and 5S-FE engines, apply sealant to the eight 

points indicated by the shaded areas before installing the 

valve cover 

and 2S-E engines, acorn-type cap nuts are used (see illustrations). If 
the cover is stuck to the head, bump the end with a block of wood and 
a hammer to jar it loose. If that doesn’t work, try to slip a flexible putty 
knife between the head and cover to break the seal. Caution: Don’t 
pry at the cover or housing-to-head joint or damage to the sealing sur- 
faces may occur, leading to oil leaks after the cover is reinstalled. 
5 The mating surfaces of the housing or cylinder head and cover 
must be clean when the cover is installed. Use a gasket scraper to re- 

move all traces of sealant and old gasket material, then clean the mat- 
ing surfaces with lacquer thinner or acetone. If there’s residue or oil on 
the mating surfaces when the cover is installed, oil leaks may develop. 
6 If you’re working on a 3S-FE, 5S-FE, or 4A-FE engine, apply a 
thin, uniform layer of sealant (Toyota no. 08826-00080 or equivalent) to 

the gasket/seal joints (see illustrations). 
7 Position a new gasket and seals (if used) on the cylinder head, 
then install the valve cover, sealing washers and nuts. On 3S-FE and 
5S-FE engines, install the spark plug tube grommets with the index 
marks facing the timing belt end of the engine (see illustration). 

8 Tighten the nuts in four steps until they’re just snug; do not over- 

torque. 

3S-GE engine 
Refer to illustrations 4.10 and 4.12 

9 Disconnect the spark plug wires from the spark plugs. 
10 Remove the screws and detach the center cover, then remove 
the screws and lift off the valve covers (see illustration). If the covers 
are stuck, bump them lightly with a soft-faced mallet. 

11 Clean the mating surfaces of the cylinder head and cover (see 
Step 5). 
12 Apply a thin, uniform layer of sealant (Toyota no. 08826-00080 or 

> jee” 
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4.4f On the 4A-FE engine, the valve cover is held in place by 

three acorn-type nuts 

SEALANT 

4.6b On the 4A-FE engine, apply sealant to the five points 

indicated by the shaded areas before installing the valve cover 

4.7 On the 3S-FE and 5S-FE engines, install the spark plug tube 
grommets with the index marks facing the timing belt end of the 

engine (SS-FE engine shown) 

equivalent) to the gasket/seal joints (see illustration). 

13 Install the cover gaskets and valve covers. Tighten the screws 
evenly in several passes until they’re just snug; do not overtorque. 

14 Install the center cover and tighten its screws evenly until they’re 
just snug; do not overtorque. 

All engines 
15 Reinstall the remaining parts, run the engine and check for oil 
leaks. 

5 Intake manifold - removal and installation 

Refer to illustrations 5.4a, 5.4b, 5.5 and 5.8 

1 Disconnect the negative cable from the battery. 
2 __ Drain the cooling system (see Chapter 1). 
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SEALANT 

4.10 On the 3S-GE engine, remove the center cover, then. the 4.12 Onthe 3S-GE engine, apply sealant to the six points 

valve covers indicated by the shaded areas before installing the valve covers 

Z “4 Ff il 

3 is hs itten 

5.4a The various hoses should be marked to ensure 5.4b_ Press in on the clips to release the wiring harness retainers 

correct reinstallation (3S-GE and 5S-FE engines) 

5.5 Lift the wiring harness over the intake manifold (3S-FE and 5.8 Remove all traces of old gasket material and sealant with a 

5S-FE engines) scraper - be careful not to gouge the manifold; it’s made 

of aluminum 

3 Remove the throttle body, fuel injectors and fuel rail (see Chap- 

ter 4). the engine. 

4 Label and detach all wire harnesses, control cables and hoses 8 Use ascraper to remove all traces of old gasket material and 

still connected to the intake manifold (see illustrations). sealant from the manifold and cylinder head (see illustration), then 

5 If you’re working on a 3S-FE or 5S-FE engine, carefully lift the clean the mating surfaces with lacquer thinner or acetone. If the gas- 

wire harness over the manifold (see illustration). ket was leaking, have the manifold checked for warpage at an auto- 

6 Unbolt any braces still in place. motive machine shop and resurfaced if necessary. 

7 Remove the mounting nuts/bolts, then detach the manifold from 9 Install a new gasket, then position the manifold on the head and 



6.3 Remove the exhaust manifold heat insulator bolts (arrows) 

(3S-FE engine shown; others similar) 

install the nuts/bolts. 
10 Tighten the nuts/bolts in three or four equal steps to the torque 
listed in this Chapter’s Specifications. Work from the center out to- 
wards the ends to avoid warping the manifold. 
11 Install the remaining parts in the reverse order of removal. 
12 Before starting the engine, check the throttle linkage for smooth 

operation. 
13 Run the engine and check for coolant and vacuum leaks. 
14 Road test the vehicle and check for proper operation of all acces- 

sories, including the cruise control system. 
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6.11. On 3S-FE and 3S-GE engines, be sure the marks on the 
exhaust manifold gasket face out - the arrow must point toward 

the rear (transaxle end) of the engine 

6 Exhaust manifold - removal and installation 

Refer to illustrations 6.3 and 6.11 

Warning: The engine must be completely cool before beginning this 

procedure. 

1 Disconnect the negative cable from the battery. 
2 Unplug the oxygen sensor wire harness. If you’re installing a new 
manifold, remove the sensor (see Chapter 6). 
3 Remove the upper heat insulator from the manifold (see illustra- 
tion). 
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Timing 

Timing Belt Guide 

Gasket 

No. 1 Timing Belt Cover 

Crankshaft Pulley 

ty 
Sy 

Wa bs 
7.9a 2S-E engine timing belmt components 4 3 ploded view 
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Camshaft Timing Pulley 

No. 2 Timing Belt Cover 
7 ay 

Timing Belt 

No. 1 Timing Belt Cover 

Crankshaft Pulley 

No. 1 Idler Pulley No. 2 Idler Pulley 

' Tension 
Spring 

Oil Pump 
Drive Pulley 

Crankshaft timing Pulley 

Timing Belt Guide 

7.96 3S-FE engine timing belt components - exploded view (5S-FE engine similar) 

4 Apply penetrating oil to the exhaust manifold mounting nuts/bolts. 
5 Remove the exhaust manifold brace. 
6 Disconnect the exhaust pipe from the exhaust manifold (2S-E, 
3S-GE and 4A-FE engines) or catalytic converter (all others) (see 
Chapter 4). On some models, it may be necessary to remove the front 
exhaust pipe from the vehicle. This may require removing the suspen- 
sion crossmember, so be sure to observe all safety precautions. 
7 Remove the nuts/bolts and detach the manifold and gasket. On 
3S-FE and 5S-FE engines, the manifold is removed as an assembly 

with the catalytic converter. 
8 If you’re working on a 3S-FE or 5S-FE engine, disconnect the 
converter from the manifold if necessary (see Chapter 4). 
9 Use ascraper to remove all traces of old gasket material and car- 
bon deposits from the manifold and cylinder head mating surfaces. If 
the gasket was leaking, have the manifold checked for warpage at an 
automotive machine shop and resurfaced if necessary. Caution: When 
scraping, be very careful not to gouge or scratch the delicate alu- 

minum cylinder head. 
10 If you separated the catalytic converter from the manifold on a 
3S-FE or 5S-FE engine, reassemble them with a new gasket (see 

Chapter 4). 
11 Position a new exhaust manifold gasket over the cylinder head 
studs. Note: On 3S-FE and 3S-GE engines, the marks on the gasket 
should face out (away from the head) and the arrow should point to- 

ward the rear (transaxle end) of the engine (see illustration). 
12 Install the manifold and thread the mounting nuts/bolts into place. 
13. Working from the center out, tighten the nuts/bolts to the torque 
listed in this Chapter’s Specifications in three or four equal steps. 

14 Reinstall the remaining parts in the reverse order of removal. 
145 Run the engine and check for exhaust leaks. 

7 Timing belt - removal, inspection and installation 

Removal 
il Disconnect the negative cable from the battery. 

2 Block the rear wheels and set the parking brake. 

3 Loosen the lug nuts on the right front wheel and raise the vehicle. 

Support the front of the vehicle securely on jackstands. 

4 Remove the right front wheel and fender apron seal (see Chap- 

ter 11). 

7.10a On the 2S-E engine, align the crankshaft pulley groove 
with the zero mark... 

5 Remove the spark plugs and drivebelts (see Chapter 1” — 
6 Remove the alternator and bracket (see Chapter 5). 
7  Unbolt the power steering reservoir if it will obstruct removal of 
the timing belt. Remove the cruise control actuator (if equipped) and 

set them aside. 
8 Support the engine and remove the right engine mount (see Sec- 
tion 18). Note: If you’re planning on removing the oil pan, in addition to 
the timing belt, support the engine with a hoist from above (see Chap- 

ter 2B - engine removal). 

2S-E, 3S-FE and 5S-FE engines 
Refer to illustrations 7.9a, 7.9b, 7.10a, 7.10b, 7.11a, 7.11b, 7.12, 7.13, 

7.14, 7.15a, 7.15b, 7.16, 7.17, 7.18a and 7.18b 

9 Remove the upper (no. 2) timing belt cover and gaskets (see il- 

lustrations). 
10 If you’re working on a 2S-E (SOHC) engine, turn the crankshaft 
clockwise until the groove in the crankshaft pulley is aligned with the 
zero mark on the lower timing belt cover (see illustration). This is the 

number one position TDC. Check to be sure the center of the position 
hole in the camshaft pulley is aligned with the matchmark on the 
camshaft oil seal retainer (see illustration). If the "E" mark is not up, 

rotate the crankshaft 360-degrees clockwise. 
11 If you’re working on a 3S-FE or 5S-FE engine, position the num- 
ber one piston at TDC on the compression stroke (see Section 3). 

2A 
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7.10b ...and the mark on the oil seal retainer should be visible 
through the inspection hole in the camshaft pulley (if the "E" mark 

is not up, rotate the crankshaft 360-degrees clockwise 

Chapter 2 PartA Engines 

7.11a On3S-FE and 5S-FE models, rotate the crankshaft until 

the hole in the camshaft pulley (arrow) is at the top... 

7.11b ...and insert a bent paper clip into the hole to make sure 

it’s lined up with the notch at the top of the bearing cap 

ae 

7.13 Loosen the upper idler pulley set bolt (arrow) and unhook 

the spring to release the belt 

Make sure the small hole in the camshaft pulley is aligned with the 
TDC notch at the top of the cam bearing cap (see illustrations). 
12 If you plan to reuse the timing belt, paint match marks on the pul- 
ley and belt and an arrow indicating direction of travel on the belt (see 
illustration). 

13 Loosen the upper (no. 1) idler pulley set bolt and remove the 
spring to release the tensign then slip the timing belt off the pulley 

i 

7.14 Remove the valve cover and hold the camshaft with a large 
wrench on the raised hex as the pulley bolt is loosened - DO NOT 

use the timing belt tension to keep the pulley from turning! 

(see illustration). If you’re removing the belt for camshaft seal re- 
placement or cylinder head or camshaft removal, it isn’t necessary to 
detach the belt from the crankshaft pulley. 
14 If the camshaft pulley is worn or damaged, remove the valve 
cover (see Section 4), hold the rear (intake) camshaft with a large 
wrench and remove the bolt, then detach the pulley (see illustration). 
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7.15a Insert a Phillips screwdriver into one of the pulley holes, 

place a socket and breaker bar over the bolt head, wedge a 

screwdriver between the tools and loosen the crankshaft bolt - 

DO NOT use the timing belt tension to keep the pulley 

from turning! 

oh : Yai iG ee _ 
7.16 Remove the lower timing belt cover bolts (arrows) and slip 

the cover and gaskets off the engine (8S-FE shown, 

t, others similar) 

7.18a 

15 To proceed with timing belt removal, keep the crankshaft (acces- 

sory drivebelt) pulley from turning with a large Phillips screwdriver and 

a prybar (see illustration), remove the bolt and detach the pulley by 

7.17 If you plan to reuse the timing belt, paint match marks 

(arrow) on the belt and pulleys 

Shop Rag 

7.18b If the crankshaft pulley is stuck, protect the oil pump case 
with rags and pry the pulley off with two screwdrivers 

prying evenly with two large screwdrivers (see illustration) or using a 
bolt-type vibration damper puller. Do not use a jaw-type gear puller! 

Sometimes the pulley can be removed by hand. 
16 Remove the lower (no. 1) timing:belt cover and gaskets (see illus- 
tration) and slip the belt guide off the crankshaft. sa 
17 If you plan to reuse the timing belt,/paint match marks on the pul- 
ley and belt (see illustration). « * ae 
18 Slip the timing belt off the pulley and remove it. If the pulley‘is 
worn or damaged, or if you need to get at the front crankshaft oil seal, 
remove the pulley from the crankshaft (see illustrations). If you re- 

move the inner belt guide, be careful to note how it’s installed so you 
can reinstall it the same way (the cupped side faces away from the 

belt). a 
f 
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Timing Belt 

No.2 Timing Belt Cover 

Crankshaft 

Tension Spring 

No.1 Timing Belt Cover 

Camshaft Timing 

Oil Pump 
Drive Pulley 

»Q) 
No.2 Idler 
Pulley 

Se ee 

Crankshaft Timing Pulley 

Timing Belt Guide 

7.21a 3S-GE engine timing belt components - exploded view 

7.21b On 3S-GE models, the timing belt cover is secured by six 

bolts - the upper two are longer 

Matchmark 

Ls 
HGS 

7.22a On 3S-GE models, line up the mark on each pulley with 
the corresponding mark on the rear timing belt cover 

3S-GE engine 

Refer to illustrations 7.21a, 7.21b, 7.22a, 7.22b, 7.22c, 7.24, 7.25 

and 7.27 

19 Remove the radiator reservoir tank (see Chapter 3). 
20 Remove the valve covers (see Section 4). 

21 Remove the upper (No. 2) timing belt cover (see illustrations). 
22 Position the number one piston at TDC on the compression 
stroke (see Section 3). Make sure the matchmarks on the camshaft 
pulleys are aligned with the marks on the rear timing belt cover (see il- 
lustration). Also check the camshaft alignment marks. The 3S-GE 

\ay be equipped, with wo or five knock pin holes (all re- 
33 nshafts ‘have fit Holes). On two-hole camshafts, the 

knock pins should’ ‘align with the rear timing belt cover marks and the 
forward lobe on each camshaft should point away from the other 
camshaft (see illustration). On five- hole camshafts, the notch in each 

camshaft should align with the drill mark in the bearing cap (see illus- 
tration). 

a 

Matchmark 

‘Knock Pin [ 
= 

7.22b On 3S-GE models with two-hole camshafts, make sure 
the knock pin on each camshaft is lined up with the mark on the 
rear timing belt cover and the forward cam lobes are turned away 

from each other 
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7.22c On 3S-GE models with five-hole camshafts, make sure the 

groove in each camshaft is lined up with the drill mark on the 

front bearing cap 

WIT a | re = 
ge {? MANY Z 
LAR x» 

S CABS 
ce 

7.25 Remove the valve cover and hold each camshaft with a 

wrench on the raised hex as the pulley bolt is loosened - DO NOT 
use the timing belt tension to keep the pulley from turning! 

7.24 Move the idler pulley against spring tension to loosen the 
belt, then tighten its bolt to lock it temporarily 

7.27 The 3S-GE lower timing belt cover is held by six bolts 

Engine 
Bracket 

Wire fi 

No. 3 Timing _ F 
Belt Cover 

No. 2 Timing 
Belt Cover 

No. 1 Timing _ 
Belt Cover 

Crankshaft pulley 

Camshaft 
Timing Pulley 

Timing Belt 

Tension 
Spring 

Crankshaft 
Timing Pulley 

Timing Belt 
Guide 

<pie ie 

7.30 4A-FE engine timing belt components - exploded view 

seer: 

23 «If you plan to ret the timing belt, paint match marks on the pul- 

leys and belt and an arrow indicating direction of travel on the belt 

(see illustration 7.12). ft 

24 Loosen the upper (no. 1) idler pulley set bolt (see illustration) 

and push the pulley to the left (against spring tension) as far as it will 

go, then temporarily tighten it. Slip the timing belt off the pulleys. If 
you’re removing the belt for camshaft seal replacement or camshaft or 
cylinder head removal, it isn’t necessary to detach the belt from the 

crankshaft pulley. F 
25 If the camshaft pulleys are worn or damaged, remove the valve 

a ‘ 
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7.31 On 4A-FE models, the 0-degree mark must align with the 

crankshaft pulley notch and the camshaft pulley hole with the 

bearing cap mark at the same time 

Chapter 2 PartA Engines 

7.32 On4A-FE models, paint match marks on the camshaft 

pulley and belt; also make a mark on the belt to indicate the edge 

of the lower cover - this will line up the belt correctly if you don’t 

take the lower cover off 

7.33 . Remove the grommet from the lower belt cover, loosen the 
idler pulley bolt, push the idler pulley as far as possible to the left 
aE af and tighten the bolt 

; cover, hold the camshaft with a large wrench and remove the bolt, 
fa sthen detach the pulley (see illustration). Note: The knock pins may 

~ come loose during pulley removal, so be prepared to catch them. 
. °26 To proceed with timing belt removal, keep the crankshaft (acces- 

sory drivebelt) pulley from turning with a large Phillips screwdriver and 
a prybar (see illustration 7.15a), remove the bolt and detach the pul- 
ley with two screwdrivers or a bolt-type vibration damper puller (see il- 
lustration 7.15b). Do not use a jaw-type gear puller! Sometimes the 
pulley can be removed by hand. 
27 Remove the lower (no. 1) timing belt cover and gaskets (see illus- 

tration) and slip the belt guide off the crankshaft. 

28 If you plan to reuse the timing belt, paint match marks on the pul- 
ley and belt (see illustration 7.17). 
29 Slip the timing belt off the pulley and remove it. If the pulley is 
worn or damaged, or if you need to get at the front crankshaft oil seal, 
remove the pulley from the crankshaft (see illustrations 7.18a and 
7.18b). If you remove the inner belt guide, be careful to note how it’s 
installed so you can reinstall it the same way (the cupped side faces 
away from the belt). 

4A-FE engine 

Refer to illustrations 7.30, 7.31, 7.32, 7.33, and 7.34 

30 Remove the upper (No. 3) and center (No. 2) timing belt covers 

(see illustration). 
31 Position the number one piston at TDC on the compression 
stroke (see Section 3). Make sure the atfgnment hole in the camshaft 
pu'ley is aligned with the mark on the camshaft bearing cap (see illus- 
tration). aes 
32 If you plan to reuse the timing belt, paint match marks on the pul- 
ley and belt, on the belt at the edge of the lower (No. 1) timing belt 
cover, and an arrow indicating direction of travel of the belt (see illus- 
tration). . 

33 Loosen the idler pulley set bolt (see illustration) and push the 

ale 
S) 

- “7.34 Hold the camshaft flat with a wrench if it’s necessary to 

remove the pulley bolt - DO NOT use timing belt tension to hold 

the pulley! 

pulley to the left (against spring tension) as far as it will go, then tem- 
porarily tighten it. Slip the timing belt off the pulley. If you’re removing 
the belt for camshaft seal replacement or camshaft or cylinder head 
removal, it isn’t necessary to detach the belt from the crankshaft pul- 

ley. 
34 If the camshaft pulley is worn or damaged, remove the valve 
cover, hold the front camshaft with a large wrench and remove the 

bolt, then detach the pulley (see illustration). 

35 To proceed with timing belt removal, keep the crankshaft (acces- 
sory drivebelt) pulley from turning with a large Phillips screwdriver and 
a prybar (see illustration 7.15a), remove the bolt and detach the pul- 

ley with two screwdrivers or a bolt-type vibration damper puller (see il- 
lustration 7.15b). Do not use a jaw-type gear puller! Sometimes the 
pulley can be removed by hand. - 
36 Remove the lower (no. 1) timing belt cover and gaskets (see illus- 
tration 7.30) and slip the belt guide off the crankshaft. 

37 If you plan to reuse the timing belt, paint match marks on the pul- 
ley and belt (see illustration 7.17). 

38 Slip the timing belt off the pulley and remove it. If the pulley is 
worn or damaged, or if you need to get at the front crankshaft oil seal, 
remove the pulley from the crankshaft (see illustrations 7.18a and 
7.18b). If you remove the inner belt guide, be careful to note how it’s 
installed so you can reinstall it the same way (the cupped side faces 
away from the belt). 

Inspection 
Refer to illustrations 7.39, 7.41, 7.42 and 7.43 

Caution: Do not bend, twist or turn the timing belt inside out. Do not 
allow it to come in contact with oil, coolant or fuel. Do not utilize timing 
belt tension to keep the camshaft or crankshaft from turning when in- 
stalling the pulley bolt(s). Do not turn the crankshaft or camshaft more 
than a few degrees (necessary for tooth alignment) while the timing 
belt is removed. 
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Free length 

7.39 Check the idler pulley bearing for smooth operation and 

measure the free length of the tension spring for comparison to 
the Specifications j 

Um Ss i 
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7.41. Check the timing belt for cracked and missing teeth 

~ 

° AS 

7.42 lf the belt is cracked or worn, check the pulleys for nicks 

and burrs 

Five Hole Type Matchmark 

7.47 Ona3S-GE engine with five-hole pulleys, align the marks 

as shown - the knock pins should be installed in whichever hole is 

aligned when all the marks (including the grooves and drilled 

marks shown in illustration 7.22c) are aligned 

39 Remove the idler pulleys and check the bearings for smooth op- 

eration and excessive play. Inspect the spring for damage and com- " 

pare the free length to the Specifications (see illustration). 

40 If the timing belt broke during engine operation, the belt may 

have been contaminated or overtightened. 

41 |f the belt teeth are cracked or pulled off (see illustration), the 

distributor, water pump, oil pump or camshaft(s) may have seized. 

42 |f there is noticeable wear or cracks in the belt, check to see if 

there are nicks or burrs on the pulleys (see illustration). 

43 If there is wear or damage on only one side of the belt, check the 

belt guide and the alignment of all pulleys (see illustration). 

44 Replace the timing belt with a new one if obvious wear or dam- 

age is noted or if it is the least bit questionable. Correct any problems 

which contributed to belt failure prior to belt installation. Note: Profes- 

sionals recommend replacing the belt whenever it is removed, since 

belt failure can lead to expensive engine damage. 

Installation 
‘Refer to illustrations 7.47, 7.49, 7.50a, 7.50b and 7.54a through 7.54e 

45 Remove all dirt and oil from the timing belt area at the front of the 

engine. 

46 If they were removed, install the idler pulleys and tension spring. 

The upper (no. 1) idler (the only idler on 4A-FE engines) should be 
‘ ik qe ey 

Wa 
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_ 7.43. Wear on one side of the belt indicates pulley 
misalignment problems 

7.49 The belt guide should be installed with to 

contact with the timing belt and the cupped side out - 
¥ 

pulled back against spring tension as far as possible and the bolt tem- 

porarily tightened, except on 3S-FE and 5S-FE engines. On 3S-FE and 

5S-FE engines, the procedure is the same except that it isn’t neces- 

sary to install the tension spring at this time. 

47 |f they were removed, install the camshaft and crankshaft sprock- 

ets and the crankshaft inner belt guide. Recheck the camshaft and 

crankshaft timing marks to be sure they are properly aligned (see 

Steps 10 through 12, 22 and 23, or 31 and 32, depending on engine). 

Note: On 3S-GE engines with five camshaft knock pin holes, if you re- 

moved the knock pin, install the knock pin in whichever holes are 

aligned when the marks are aligned (see illustration). /f necessary, ro- 

tate the camshaft slightly to achieve proper alignment. 

48 Install the timing belt on the crankshaft, oil pump (except 4A-FE), 

water pump (except 4A-FE) and idler pulleys. If the original belt is be- 

ing reinstalled, align the marks made during removal. 

49 Slip the belt guide onto the crankshaft with the cupped side fac- 

ing out (see illustration). 

50 Slip the timing belt over the camshaft pulley(s). Keep tension on 

the side nearest the front of the vehicle (see illustration). If the original 

belt is being reinstalled, align the marks made during removal. On 3S- 



2A-20 

7.50a There should be moderate tension on the side of the belt 

facing the front of the vehicle (8S-FE shown; others similar) 

“E' Mark 

7.54a Correct valve timing mark alignment - 2S-E engine 

FE and 5S-FE engines, install the tension spring (see illustration). 
51 Loosen the upper (no. 1) idler pulley bolt 1/2-turn, allowing the 
spring to apply pressure to the idler pulley. 
52 Slowly turn the crankshaft clockwise two complete revolutions 
(720-degrees) by hand. Caution: /f you feel resistance while rotating 
the engine by hand, do not use force. The valves may be contacting 
the pistons due to incorrect valve timing. 
53 Tighten the idler pulley mounting bolt to the torque listed in this 

Chapter’s Specifications. 
54 Recheck the timing marks (see illustrations). If the marks are not 

aligned exactly as shown, repeat the belt installation procedure. Cau- 
tion: DO NOT start the engine until you’re absolutely certain that the 
timing belt is installed correctly. Serious and costly engine damage 
could occur if the belt is installed wrong. Note: On 3S-GE engines with 
five-hole timing pulleys, the timing can be adjusted in two-degree and 
five-degree increments by changing the pulley hole that aligns with the 
camshaft knock pin hole. Pull the pin(s) out with a magnet, then realign 
the holes as necessary (see illustration). 
55 Reinstall the remaining parts in the reverse order of removal. 
56 Run the engine and check for proper operation. 
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7.50b On3S-FE and 5S-FE engines, hold the belt in place and 

7.5565 On 3S-FE and 5S-FE engines, the marks should align as 

shown at Top Dead Center 

7.55¢ On 3S-GE engines, the marks for both pulleys must align 
when the crankshaft marks align 

8 Front crankshaft oil seal - replacement». 

Refer to illustrations 8.2 and 8.4 

1 Remove the timing belt and crankshaft pulley (see Section 7). 
2 Note how far the seal is seated in the bore, then carefully pry it 
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7.54d On 4A-FE engines, the camshaft pulley hole and bearing 
cap mark must align when the crankshaft marks align 

8.2 Wrap tape around the screwdriver tip and carefully work the 

crankshaft front oil seal out of the bore - DO NOT nick or scratch 

the crankshaft or oil seal bore! 

9.3 On 2S-E engines, remove the camshaft oil seal retainer from 

the head and drive the old seal out from the back side 

out of the oil pump housing with a screwdriver or seal removal tool 

(see illustration). Don’t scratch the housing bore or damage the 

crankshaft in the process (if the crankshaft is damaged, the new seal 

will end up leaking). 

3 Clean the bore in the housing and coat the outer edge of the new 

seal with engine oil or multi-purpose grease. Apply moly-base grease 

to the seal lip. 

4 _ Using a socket with an outside diameter slightly smaller than the 

2A-21 

7.54e On 3S-GE engines with five-hole pulleys, the timing can be 

adjusted by changing the pulley position on the camshaft; pull out 

the knock pin with a magnet and realign the pulley as needed 

‘27 ima? 
8.4 Gently tap the new seal into place with the spring side 

toward the engine 

os 

outside diameter of the seal, carefully drive the new seal into place 

with a hammer (see illustration). Make sure it’s installed squarely and 

driven in to the same depth as the original. If a socket isn’t available, a 

short section of large diameter pipe will also work. Check the seal after 

installation to make sure the garter spring didn’t pop out of place. 

5 Reinstall the crankshaft pulley and timing belt (see Section 7). 
6 Run the engine and check for oil leaks at the front seal. 

9 Camshaft oil seal - replacement 

1 Remove the timing belt and camshaft pulley(s) (see Section 7). 

2S-E engine 
Refer to illustrations 9.3 and 9.7 

2 Remove the bolts and detach the camshaft oil seal retainer and 

O-ring from the head (see illustration 4.4a). 

3. Support the retainer on two blocks of wood and drive the old seal 

out from the back side (see illustration). 

4. Clean the retainer and cylinder head mating surfaces and the seal 

bore with lacquer thinner or acetone. 

5 Coat the outer edge of the new seal with engine oil or multi-pur- 

pose grease. 
6 Support the retainer as close to the seal bore as possible. 

7 Using a socket with an outside diameter slightly smaller than the 

outside diameter of the seal, carefully drive the new seal into place 
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9.7 Tap the new seal into place with a large socket or piece of 

pipe and a hammer 

10.3 Disconnect the heater tube at the rear end housing 

(2S-E engine) 

10.8 Mount a dial indicator as shown to measure 

camshaft endplay 

with a hammer (see illustration). Make sure it’s installed squarely and 
check it after installation to make sure the garter spring didn’t pop out 
of place. If a socket isn’t available, a short section of large-diameter 
pipe will also work. 
8 Clean the bolt threads and apply sealant (Toyota no. 08833- 
00070, Three Bond 1324 or equivalent) to the first three threads. Apply 
moly-base grease to the seal lip. 
9 Install a new O-ring, then position the retainer on the head and in- 
stall the bolts. Tighten the bolts in a criss-cross pattern to the torque 
listed in this Chapter’s Specifications. 
10 Proceed to Step 15. 

All other engines 
Refer to illustration 9.12 

11. Unbolt the upper timing belt rear cover (if equipped). 
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9.12 Onall except 2S-E engines, carefully pry the camshaft seal 
out of the bore - DO NOT nick or scratch the camshaft or seal 

bore (3S-FE shown; others similar) 
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10.7 Camshaft housing bolt LOOSENING sequence 
(2S-E engine) 

12 Note how far the seal is seated in the bore, then carefully pry it 
out with a small screwdriver (see illustration). Don’t scratch the bore 

or damage the camshaft in the process (if the camshaft is damaged, 
the new seal will end up leaking). 
13 Clean the bore and coat the outer edge of the new seal with en- 
gine oil or multi-purpose grease. Apply moly-base grease to the seal 
lip. 

14 Using a socket with an outside diameter slightly smaller than the 
outside diameter of the seal, carefully drive the new seal into place 
with a hammer. Make sure it’s installed squarely and driven in to the 
same depth as the original. If a socket isn’t available, a short section of 
pipe will also work. 

All engines 
15 Reinstall the camshaft pulley and timing belt (see Section 7). 
16 Run the engine and check for oil leaks at the camshaft seal. 

10 Camshaft, rocker arms and lash adjusters - removal, inspec- 

tion and installation (2S-E engine only) 

Removal 
Refer to illustrations 10.3, 10.7 and 10.8 

1 Remove the negative cable from the battery and detach the air 
cleaner inlet duct. 

2 _ Drain the cooling system (see Chapter 1). 
3 Label and disconnect all hoses wires, linkages, tubes and brack- 
ets attached to the camshaft housing (see illustration). 

4 _Unbolt and remove the rear housing (see illustration 4.4a). 
5 Remove the timing belt and the camshaft pulley (see Section 7). 
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10.14a Check the cam lobes for pitting, wear and score marks - 

if scoring is excessive, as is the case here, replace the camshaft 

10.15 Measure the lobe heights on each camshaft - if any lobe 

height is less than the minimum listed in this Chapter’s 
Specifications, replace that camshaft 

6 Remove the valve cover (see Section 4). 

7 Remove the camshaft housing by loosening each bolt a little at a 

time in the sequence shown (see illustration). 

8 With the camshaft still in the housing, use a dial indicator to 

check the endplay. Attach the gauge to the end of the housing and 

move the camshaft all the way to the rear. Next, use a screwdriver to 

pry it all the way forward. If the endplay exceeds the limit listed in this 

Chapter’s Specifications, replace the camshaft and/or the housing 

(see illustration). 

9 Remove the camshaft from the housing after detaching the 

camshaft oil seal retainer (see illustration 4.4a). 

10 Use asmaill screwdriver to pry the O-ring out of the retainer. 

41. While turning the camshaft, slowly pull it out, being careful not to 

damage the bearings in the housing. 

42 Remove the rocker arms by lifting them off the lash adjusters. 

13 The lash adjusters can then be withdrawn by pulling them out of 

the cylinder head (see illustration 4.4a). Keep the rocker arms and 

lash adjusters in order during removal to ensure that they are rein- 

stalled in their original locations. 

Inspection 
Refer to illustrations 10.14a, 10.14b, 10.15, 10.16, 10.18 and 10.20 

14 Visually examine the camshaft journals and rocker arms. Check 

for score marks, pitting and evidence of overheating (blue, discolored 

areas) (see illustrations). If wear is excessive or damage is evident, 

es 

10.14b Check the rocker arm pads for wear and damage as well 

10.16 Measure each journal diameter with a micrometer (if any — 
journal measures less than the specified limit, replace 

the camshaft) 

the component will have to be replaced. 
15 Using a micrometer, measure the cam lobe height and compare it 
to the Specifications. If the lobe height is less than the minimum allow- 
able, the camshaft is worn and must be replaced (see illustration). 

16 Using a micrometer, measure the diameter of each journal and 
compare it to the Specifications (see illustration). If the journals are 
worn or damaged, replace the camshaft. 
17 Using an inside micrometer or a telescoping gauge, measure 
each housing bore. Subtract the journal diameter measurements from 
the housing bore measurements to determine the bearing oil clear- 
ance. Compare it to the Specifications. If the clearance is greater than 
the maximum, replace the camshaft and, if necessary, the housing. 
18 Before being reinstalled, the lash adjusters must be bled. Im- 
merse them, one at a time, in a container of light oil (see illustration). 
Insert a pin punch into the plunger hole to depress the check valve 
and slide the plunger up-and-down several times while pushing down 

lightly on the check ball. 
19 Replace the lash adjuster with a new one if the plunger stroke ex- 
ceeds 0.020-inch (0.5 mm) after bleeding. Do not disassemble the lash 

adjusters. 
20 Check the camshaft housing for warpage. Using a precision 
straightedge and feeler gauge, check the surface which contacts the 
cylinder head for warpage and compare it to the Specifications (see il- 
lustration). If the warpage is greater than the maximum specified, re- 

place the housing. 
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10.18 Place each lash adjuster in a container of light oil, insert 

an appropriate size tool into the plunger hole and slide the 

plunger up-and-down several times 

10.22 Apply engine assembly lube or moly-base grease to the 

cam lobes and journals before installing the camshaft in 
the engine 

Installation 
Refer to illustrations 10.22, 10.24 and 10.25 

21 Installation is basically the reverse of the removal procedure. 

However, keep the following points in mind. 
22 Apply engine assembly lube or moly-base grease to the camshaft 
lobes and journals (see illustration). Also apply the same lubricant to 

the rocker arms and lash adjusters. 
23 Insert the camshaft into the housing, then install a new O-ring 
and the oil seal retainer. The retainer bolts must have anaerobic 
sealant (Toyota no. 08833-00070 or Three Bond no. 1324) on the first 

two or three threads. 
24 Before attaching the camshaft housing to the cylinder head, clean 
the mating surfaces with lacquer thinner or acetone, then apply a bead 
of sealant (Toyota no. 08826-00080 or equivalent) as shown (see illus- 
tration). 
25 Install the housing bolts and tighten them in three steps, in the 
sequence shown (see illustration), to the torque listed in this Chap- 

ter’s Specifications. 

11 Camshafts and valve lifters - removal, inspection and instal- 

lation (all except 2S-E engine) 

Removal 
Refer to illustration 11.4 

1 Remove the valve cover(s) as described in Section 4. 
2 Remove the distributor (see Chapter 5). 
3 Remove the timing belt and camshaft pulley(s) (see Section 7). 
4 Measure the camshaft thrust clearance (endplay) with a dial indi- 
cator (see illustration). If the clearance is greater than the maximum 

listed in this Chapter’s Specifications, replace the camshaft and/or the 
cylinder head. 
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10.20 Using a straightedge and feeler gauges, check the 

camshaft housing surfaces for warpage and compare the results 

to the Specifications (2S-E engine) 

Sealer 

Correct “He Wrong 

10.24 Apply a bead of sealant to the cylinder head side of the 

camshaft housing 

10.25 Camshaft housing bolt TIGHTENING sequence 
(2S-E engine) 

11.4 Position the dial indicator as shown, pry the camshaft 
back-and-forth with a screwdriver and note the endplay (3S-FE 

engine shown; others similar) 
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Knock Pin 

11.5 Turn the INTAKE camshaft until the knock pin is 10 to 45- 

degrees to the left of vertical (12 o’clock position) 

11.11a Grip the hex on the camshaft to 11.11b 

hold it in the vise 

Install a second service bolt in 

the unthreaded hole and rotate the sub- 

gear clockwise until the tension is 

released so the first bolt can be removed 

ot < es iis a asi i 

11.6 Install a service bolt through the sub-gear, into the main 

gear (arrow) 

11.12 Remove the sub-gear snap-ring 
with snap-ring pliers 

3S-FE and 5S-FE exhaust camshaft 
Refer to illustrations 11.5, 11.6, 11.11a, 11.11b and 11.12 

Note: Before beginning this procedure, obtain two 6 x 1.0 mm bolts 
16 to 20 mm long. They will be referred to as service bolts in the text. 

5 _ Position the knock pin in the INTAKE camshaft at 10 to 45-de- 

grees left of vertical (see illustration). This will position the exhaust 

camshaft lobes so the camshaft will be pushed out evenly by the valve 

spring pressure. 

6 Secure the exhaust camshaft sub-gear to the main gear with one 

of the service bolts (see illustration). 

7 Remove the rear exhaust camshaft bearing cap bolts and detach 

the bearing cap. 

8 Loosen the number 1, 2 and 4 exhaust camshaft bearing cap 

bolts in 1/4-turn increments until the bolts can be removed by hand. 

Lift off the first, second and fourth bearing caps. Caution: DO NOT re- 

move the center (no. 3) bearing cap bolts at this point! 

9 Finally, loosen the number 3 bearing cap bolts in 1/4-turn incre- 

ments until they can be removed by hand, then detach the center (no. 3) 

cap. Caution: As the center bearing cap bolts are being loosened, make 

sure the camshaft is moving up evenly. If one end or the other stops 

moving and the cam gets cocked, start over by reinstalling the bearing 

caps and resetting the knock pin. DO NOT try to pry or force the 

camshaft out. 
10 Lift the camshaft out of the head. 

141. Disassemble the exhaust camshaft. Mount it in a vise with the 

jaws gripping the large hex on the shaft (see illustration). Install a 

second service bolt in the unthreaded hole in the camshaft sub-gear. 

Using a screwdriver positioned against the service bolt just installed, 

rotate the sub-gear clockwise and remove the first service bolt (see il- 

11.14 Turn the intake camshaft until the knock pin is 80 to 115- 
degrees to the left of vertical (12 o’clock position) 

lustration). 
12 Remove the sub-gear snap-ring (see illustration). 
13 The wave washer, sub-gear and camshaft gear spring can now 
be removed from the camshaft (see illustration 4.4b). 

3S-FE and 5 FS-FE intake camshaft 

Refer to illustration 11.14 

14 Position the knock pin in the intake camshaft at 80 to 115-de- 

grees left of vertical (see illustration). 
45 Remove the front (timing belt end) intake camshaft bearing cap 
bolts and detach the bearing cap and oil seal. Caution: Do not pry the 
cap off. If it doesn’t come loose easily, leave it in place without bolts. 
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Knock Pin 

41.19 Turn the EXHAUST camshaft until the knock pin is slightly 

above the top surface of the cylinder head (4A-FE engine) 
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41.20 Loosen the two front bearing cap bolts in 1/4-turn 

increments (4A-FE engine) 

11.21. Install a service bolt through the sub-gear, into the main 11.22 Intake camshaft bearing cap LOOSENING sequence 

gear (4A-FE engine) (4A-FE engine) 

Service Bolt (B) Knock Pin 

Service Bolt (C) 

Service 
Bolt (A) 

11.24 Install service bolts in holes A and B, pry against them to 
turn the sub-gear clockwise, and remove service bolt C 

(4A-FE engine) 

11.27 Turn the exhaust camshaft so the knock pin is slightly 
counterclockwise from the straight-down position (4A-FE engine) 

16 Loosen the number 1, 3 and 4 intake camshaft bearing cap bolts 
in 1/4-turn increments until the bolts can be removed by hand. Lift off 
the first, third and fourth bearing caps. Caution: DO NOT remove the 
center (no. 2) bearing cap bolts at this point! 
17 Finally, loosen the number 2 bearing cap bolts in 1/4-turn incre- 
ments until they can be removed by hand, then detach the center (no. 2) 
cap. Caution: As the center bearing cap bolts are being loosened, make 
sure the camshaft is moving up evenly. If one end or the other stops 
moving and the cam gets cocked, start over by reinstalling the bearing 
caps and resetting the knock pin. DO NOT try to pry or force the 

camshaft out. 
18 Lift the camshaft out of the head. 

4A-FE intake camshaft 
Refer to illustrations 11.19, 11.20, 11.21, 11.22 and 11.24 

Note: Before beginning this procedure, obtain three 6 x 1.0 mm bolts 16 
to 20 mm long. They will be referred to as service bolts in the text. 

19 Position the knock pin on the EXHAUST camshaft slightly above 
the top surface of the cylinder head (see illustration). This positions the 
intake camshaft so the lobes for no. 1 and no. 3 cylinders will push the 

camshaft up evenly. 
20 Remove the front (timing belt end) intake camshaft bearing cap 
bolts and detach the bearing cap and oil seal (see illustration). 
21 Secure the intake camshaft sub-gear to the main gear with one of 
the service bolts (see illustration). Caution: When removing the 
camshaft, make certain the torsional spring force of the sub-gear has 

been eliminated by the above operation. 

22 Uniformly loosen the intake camshaft bearing cap bolts in 1/4- 
turn increments in the sequence shown (see illustration) until the 

bolts can be removed by hand. Lift off the bearing caps and remove 
the camshaft. Caution: As the center bearing cap bolts are being loos- 

ened, make sure the camshaft is moving up evenly. If one end or the 
other stops moving and the cam gets cocked, start over by reinstalling 
the bearing caps and resetting the knock pin. DO NOT try to pry or 
force the camshaft out. 
23 Lift the camshaft out of the head. 
24 Disassemble the intake camshaft. Mount it in a vise as described 
in Step 11. Install two service bolts in the unthreaded holes in the 
camshaft sub-gear. Using a screwdriver positioned against the service 
bolts just installed, rotate the sub-gear clockwise and remove the 
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11.28 Loosen the front (timing belt end) bearing cap bolts in 1/4- 

turn increments, then remove the bearing cap - if the cap won’t 

come loose easily, don’t pry it off; leave it in place for the time 

being (4A-FE engine) 

11.31 Camshaft bearing cap LOOSENING sequence 
(3S-GE engine) 

number three service bolt (the one installed in Step 21) (see illustra- 

tion). 
25 Remove the sub-gear snap-ring (see illustration 11.12). 
26 The wave washer, sub-gear and camshaft gear spring can now 

be removed from the camshaft (see illustration 4.4d). 

4A-FE exhaust camshaft 

Refer to illustrations 11.27, 11.28 and 11.29 

27 Turn the exhaust camshaft so the knock pin is near the bottom as 

shown (see illustration). 

28 Loosen the front bearing bolts in 1/4-turn increments until the cap 

can be lifted out (see illustration). If they won’t come out easily, don’t 

pry it. Leave it in position without bolts. 

29 Loosen the remaining bearing cap bolts in 1/4-turn increments, 

following the sequence shown (see illustration). Caution: As the 

bearing cap bolts are being loosened, make sure the camshaft is mov- 

ing up evenly. If one end or the other stops moving and the cam gets 

cocked, start over by reinstalling the bearing caps and resetting the 

knock pin. DO NOT try to pry or force the camshaft out. 

30 Remove the bearing caps and lift the camshaft out of the head. 

3S-GE engine (both camshafts) 

Refer to illustration 11.31 

31 Loosen the camshaft bearing cap bolts in 1/4-turn increments, 

following the sequence shown (see illustration). 

32 Remove the bearing caps and lift the camshaft(s) out of the head. 

Lay the bearing caps in order on a clean surface. 

Inspection 
Refer to illustrations 11.33, 11.34, 11.35, 11.36a, 11.36b, 11.41a, 

11.41b and 11.43 

33 If you’re working on a 3S-FE, 5S-FE or 4A-FE engine, measure 

the free length (distance between the ends) of the camshaft gear 

spring (see illustration) and compare it to the Specifications. 

34 Carefully label, then remove the valve lifters and shims (see illus- 

tration). 
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11.29 Exhaust camshaft bearing cap LOOSENING sequence 
(4A-FE engine) 

11.33 Measure the distance between the ends of the camshaft 

gear spring 

11.34 Wipe the oil off the valve shims and mark the intakes | and 
the exhausts E - a magnetic tool works well for removing lifters 

35 Inspect each lifter for scuffing and score marks (see illustration). 
36 Measure the outside diameter of each lifter and the correspond- 
ing lifter bore inside diameter (see illustrations). Subtract the lifter di- 
ameter from the lifter bore diameter to determine the oil clearance. 

Compare it to the Specifications. If the oil clearance is excessive, a 
new head and/or new lifters will be required. 
37 Store the lifters in a clean box, separated from each other, so 
they won’t be damaged. Make sure the shims stay with the lifters 

(don’t mix them up). 
38 Visually examine the cam lobes and bearing journals for score 
marks, pitting, galling and evidence of overheating (blue, discolored 
areas). Look for flaking away of the hardened surface layer of each 

lobe. 
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11.35 Wipe off the oil and inspect each lifter for wear 

and scuffing 

11.41b Compare the width of the crushed Plastigage to the 

scale on the envelope to determine the oil clearance 

39 Using a micrometer, measure the height of each camshaft lobe 
(see illustration 10.15). If the height for any one lobe is less than the 

specified minimum, replace the camshaft. 
40 Using a micrometer, measure the diameter of each journal at sev- 
eral points (see illustration 10.16). If the diameter of any one journal is 
less than specified, replace the camshaft. 
41. Check the oil clearance for each camshaft journal as follows: 

a) Clean the bearing caps and the camshaft journals with lacquer 
thinner or acetone. 

b) Carefully lay the camshaft(s) in place in the head. Don’t install 
the lifters and don’t use any lubrication. 

c) Lay astrip of Plastigage on each journal (see illustration). 
d) Install the bearing caps with the arrows pointing toward the 

front (timing belt end) of the engine. 
e) Tighten the bolts IN SEQUENCE (see illustrations 11.49 and 

11.59, 11.69 and 11.77 or 11.86) to the torque listed in this Chapter’s 
Specifications in 1/4-turn increments. Note: Don’t turn the camshaft 

while the Plastigage is in place. 
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11.41a Lay a strip of Plastigage on each camshaft journal 

DIAL 
INDICATOR 

11.43 Position the dial indicator as shown here to measure gear 
backlash (freeplay) (3S-FE engine shown; others similar) 

f) Remove the bolts and detach the caps. 
g) Compare the width of the crushed Plastigage (at its widest 

point) to the scale on the Plastigage envelope (see illustration). 
h) If the clearance is greater than specified, replace the camshaft 

and/or cylinder head. 
i) Scrape off the Plastigage with your fingernail or the edge of a 

credit card - don’t scratch or nick the journals or bearing caps. 
42 Temporarily install the camshafts without installing the lifters or 
exhaust camshaft sub-gear. 
43 If you’re working on a 3S-FE, 5S-FE or 4A-FE engine, measure 
the gear backlash (the free play between the gear teeth) with a dial in- 
dicator (see illustration) and compare it to the Specifications. 

Installation 

3S-FE and 5S-FE intake camshaft 

Refer to illustrations 11.47, 11.48, 11.49, 11.56, 11.58 and 11.59 

44 Apply moly-base grease or engine assembly lube to the lifters, 
then install them in their original locations. Make sure the valve adjust- 
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11.47 Apply sealant to the shaded areas of the front intake 

camshaft bearing cap (3S-FE and 5S-FE engines) 

Front No.1 No.2 No.3 No.4 

<a} [es] [<Z 

6} JO 
11.48 Intake camshaft bearing caps (3S-FE and 5S-FE engines) - 

the arrows point toward the timing belt end of the engine 

11.49 3S-FE and 5S-FE engine INTAKE camshaft bearing cap 

bolt tightening sequence 

Assembly 
Reference Marks 

11.56 Align the camshaft gear timing marks as shown here (3S- 
FE and 5S-FE engines) 

No.1 No.2 No.3 No.4 Rear 

GROMOMG 
11.58 Exhaust camshaft bearing caps (3S-FE and 5S-FE 
engines) - the arrows point toward the timing belt end of 

the engine 

©) ith © 

ment shims are in place in the lifters. 

45 Apply moly-base grease or engine assembly lube to the camshaft 

lobes and bearing journals. 

46 Position the intake camshaft in the cylinder head with the knock 

pin 80-degrees to the left of vertical (see illustration 11.14). 

47 Apply a thin coat of sealant (Toyota no. 08826-00080 or equiva- 

lent) to the outer edge of the front bearing cap cylinder head mating 

surface (see illustration). Note: The cap must be installed immediately 

or the sealant will dry prematurely. 

48 Install the bearing caps in numerical order with the arrows point- 

ing toward the timing belt end of the engine (see illustration). 

49 Tighten the bearing cap bolts in 1/4-turn increments until the 

torque listed in this Chapter’s Specifications is reached. Follow the 

factory-recommended sequence (see illustration). 

50 Refer to Section 9 and install a new camshaft oil seal. 

3S-FE and 5S-FE exhaust camshaft 

51 To reassemble the exhaust camshaft, install the cam gear spring, 

sub-gear and wave washer in the gear, then secure them with the 

snap-ring. 

52 Reinstall the service bolt in the unthreaded hole, turn the sub- 

gear with a screwdriver and install the second service bolt in the 

Service 

Bolt 

11.59 3S-FE and 5S-FE engine EXHAUST camshaft bearing cap 

bolt tightening sequence 

threaded hole. Tighten it to clamp the sub-gear to the camshaft gear, 

then remove the first bolt. 
53 Apply moly-base grease or engine assembly lube to the lifters, 
then install them in their original locations. Make sure the valve adjust- 
ment shims are in place in the lifters. 
54 Apply moly-base grease or engine assembly lube to the camshaft 

lobes and bearing journals. 
55 Rotate the INTAKE camshaft until the knock pin is positioned 10- 

degrees to the left of vertical (see illustration 11.5). 

56 Align the exhaust camshaft gear with the intake camshaft gear by 
matching up the timing marks on the gears (see illustration). Caution: 
There are also assembly reference marks on-each gear, above the tim- 

ing marks - do not mistake them for the timing marks. 
57. Roll the exhaust camshaft down into position. Turn the intake 

camshaft back and forth a little until the exhaust camshaft sits in the 

bearings evenly. 
58 Install the bearing caps in numerical order with the arrows point- 
ing toward the timing belt end of the engine (see illustration). 
59 Tighten the bearing cap bolts in 1/4-turn increments until the 
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411.68 Exhaust camshaft bearing caps (4A-FE engine) - the 

arrows on the four rearward caps point toward the timing belt 

end of the engine 

qs Bolt (C) 

Service Bolt 

(B) 

11.72 Pry against service bolts A and B to turn the sub-gear 

clockwise, then install service bolt C when the holes align 
(4A-FE engine) 

torque listed in this Chapter’s Specifications is reached. Follow the 

factory-recommended sequence (see illustration). 

60 Remove the service bolt from the camshaft gear. 
61 Install the timing belt pulley on the intake camshaft and tighten 
the bolt to the torque listed in this Chapter’s Specifications. Prevent 

the camshaft from turning by holding it with a wrench on the large hex 

(see illustration 7.14). 

4A-FE exhaust camshaft 
Refer to illustrations 11.68 and 11.69 

62 Apply moly-base grease or engine assembly lube to the lifters, 
then install them in their original locations. Make sure the valve adjust- 

ment shims are in place in the lifters. 
63 Apply moly-base grease or engine assembly lube to the camshaft 

lobes and bearing journals. 
64 Coat the thrust surface of the camshaft with multi-purpose 

grease. 
65 Place the exhaust camshaft in the bearing saddles. 
66 Turn the exhaust camshaft so the knock pin is near the bottom as 

shown (see illustration 11.27). 
67 Apply a thin coat of sealant (Toyota no. 08826-00080 or equiva- 
lent) to the front bearing cap mating surface on the cylinder head. 
Note: The cap must be installed immediately or the sealant will dry 

prematurely. 
68 Install all five bearing caps in order. The four rear caps are num- 

bered one through four, starting at the timing belt end of the engine. 
The arrows point toward the timing belt end (see illustration). 
69 Apply a light coat of engine oil to the threads and under the 
heads of the bearing cap bolts. Install the bolts and tighten them 
in 1/4-turn increments until the torque listed in this Chapter’s Specifi- 
cations is reached. Follow the factory-recommended sequence (see 

illustration). 
70 Refer to Section 9 and install a new camshaft oil seal. 

4A-FE intake camshaft 
Refer to illustrations 11.72, 11.74, 11.76, 11.77 and 11.80 

71 To reassemble the intake camshaft, install the cam gear spring, 
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411.69 4A-FE engine EXHAUST camshaft bearing cap bolt 

tightening sequence 

11.74 Align the camshaft gear installation marks as shown here 

(4A-FE engine) 

11.76 Intake camshaft bearing caps (4A-FE engine) - the arrows 

on the four rearward caps point toward the timing belt end of 

the engine 

sub-gear and wave washer in the gear, then secure them with the 
snap-ring. Line up the ends of the snap-ring with the pins on the 

gears. 
72 Reinstall two service bolts in the sub-gear (see illustration). Turn 
the sub-gear with a screwdriver and install the third service bolt in the 
threaded hole. Tighten it to clamp the sub-gear to the camshaft gear, 
then remove the first two bolts. 
73 Set the exhaust camshaft so the knock pin is slightly above the 
top surface of the cylinder head (see illustration 11.19). Perform 
Steps 62 through 64. 
74 Align the intake camshaft gear with the exhaust camshaft gear by 
matching up the installation marks on the gears (see illustration). 

Caution: There are also timing marks on each gear - do not mistake 
them for the installation marks. 

75 Roll the intake camshaft down into position. Turn the exhaust 

camshaft back and forth a little until the intake camshaft sits in the 
bearings evenly. 

76 Install the four rear bearing caps in numerical order with the arrows 
pointing toward the timing belt end of the engine (see iliustration). 
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11.77 4A-FE engine INTAKE camshaft bearing cap bolt 
tightening sequence 

Installation Mark 

Timing Mark 

11.80 After installation, the camshaft timing marks should be 

positioned as shown here (4A-FE engine) 

Outward P 
Outward 
// / 

Ary. 
11.83 Install the camshafts with the front lobes (nearest the 

timing belt end) facing away from each other (3S-GE engine) 

77 Apply light coat of engine oil to the threads and under the heads 

of the camshaft bearing cap bolts. Tighten the bolts in 1/4-turn incre- 

ments until the specified torque is reached. Follow the factory-recom- 

mended sequence (see illustration). 
78 Remove the service bolt from the camshaft gear. 

79 Install the no. 1 bearing cap (closest to the timing belt end of the 

engine). If the cap doesn’t fit properly, pry the camshaft to the rear 

with a large screwdriver. Tighten the bearing cap bolts evenly in 1/4- 

turn increments to the torque listed in this Chapter’s Specifications. 

80 Turn the exhaust camshaft clockwise so its knock pin is facing 

straight up. The timing marks on the two camshafts should line up 

(see illustration). Caution: /f the marks don’t line up properly, correct 

the problem before you continue. 

81 Install the timing belt pulley on the camshaft and tighten the bolt 

to the torque listed in this Chapter’s Specifications. Prevent the 

camshaft from turning by holding it with a wrench on the large hex 

(see illustration 7.14). 

3S-GE (both camshafts) 

Refer to illustrations 11.83, 11.84, 11.85 and 11.86 

82 Perform Steps 62 and 63. 

83 Place the camshafts in the cylinder head with the No. 1 lobes fac- 

ing away from each other (see illustration). 

84 Apply a thin coat of sealant (Toyota no. 08826-00080 or equiva- 

lent) to the outer edge of the front bearing cap-to-cylinder head mating 

surface (see illustration). Note: The cap must be installed immediately 

or the sealant will dry prematurely. 

85 Install the bearing caps in numerical order with the arrows point- 

ing toward the timing belt end of the engine (see illustration). 

86 Apply alight coat of engine oil to the threads and under the 

heads of the camshaft bearing cap bolts. Tighten the bolts in 1/4-turn 

increments until the torque listed in this Chapter’s Specifications is 

reached. Follow the factory-recommended sequence (see illustra- 

tion). 

87. Refer to Section 9 and install new camshaft oil seals. 

All engines 

88 Install the timing belt (see Section 7). 

89 Check valve clearances and adjust if necessary (see Chapter 1). 

11.84 Apply sealant to the shaded areas of the front camshaft 

bearing caps (3S-GE engine) 
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11.85 Install the bearing caps in order, on the correct camshaft 
and with their arrows pointing toward the timing belt end of the 

engine (3S-GE engine) 

90 The remainder of installation is the reverse of the removal proce- 

dure. 

1 aN cy mA 
2S-E engine only) 

ee 

Refer to illustrations 12.4 and 12.17 

Note: Broken valve springs and defective valve stem seals can be re- 

placed without removing the cylinder head. Two special tools and a 

compressed air source are normally required to perform this operation, 

so read through this Section carefully and rent or buy the tools before 

beginning the job. If compressed air isn’t available, a length of nylon 

rope can be used to keep the valves from falling into the cylinder dur- 

ing this procedure. 

14 Refer to Section 10 and remove the camshaft and camshaft 

housing. 
2 Remove the spark plug from the cylinder which has the defective 
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11.86 Camshaft bearing cap bolt tightening sequence 

(3S-GE engine) 

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 (TDC) on the compression stroke (refer to Section 3 

for instructions). If you’re replacing all of the valve stem seals, begin 
with cylinder number one and work on the valves for one cylinder at a 

time. Move from cylinder-to-cylinder following the firing order se- 

quence (see the 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. 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. Warning: The piston may 
be forced down by compressed air, causing the crankshaft to turn sud- 
denly. If the wrench used when positioning the number one piston at 
TDC is still attached to the bolt in the crankshaft nose, it could cause 
damage or injury when the crankshaft moves. 
6 The valves should be held in place by the air pressure. If the valve 
faces or seats are in poor condition, leaks may prevent air pressure 
from retaining the valves - refer to the alternative procedure below. 

7 If you don’t have access to compressed air, an alternative 
method can be used. Position the piston at a point just before TDC on 
the compression stroke, then feed a long piece of nylon rope through 
the spark plug hole until it fills the combustion chamber. Be sure to 
leave the end of the rope hanging out of the engine so it can be re- 

moved easily. 
8 ~ Use a large ratchet and socket to rotate the crankshaft in the nor- 
mal direction of rotation (clockwise, viewed from the front) until slight 

resistance is felt. 
9 Stuff shop rags into the cylinder head holes above and below the 
valves to prevent parts and tools from falling into the engine, then use 

a valve spring compressor to compress the spring. Remove the keep- 

ers with small needle-nose pliers or a magnet (see illustration 4.4a). 

Note: A couple of different types of tools are available for compressing 
the valve springs with the head in place. One type grips the lower 

spring coils and presses on the retainer as the knob is turned, while the 
other type utilizes a bolt or stud and nut for leverage. Both types work 
very well, although the lever type is usually less expensive. 

10 Remove the spring retainer and valve spring, then remove the 

stem oil seal. Note: /f air pressure fails to hold the valve in the closed 

position during this operation, the valve face and/or seat is probably 

damaged. If so, the cylinder head will have to be removed for addi- 
tional repair operations. 

11. Wrap a rubber band or tape around the top of the valve stem so 
the valve won’t fall into the combustion chamber, then release the air 
pressure. Note: /f a rope was used instead of air pressure, turn the 
crankshaft slightly in the direction opposite normal rotation. 

12 Inspect the valve stem for damage. Rotate the valve in the guide 
and check the end for eccentric movement, which would indicate that 
the valve is bent. 
13 Move the valve up-and-down in the guide and make sure it doesn’t 

bind. If the valve stem binds, either the valve is bent or the guide is 
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12.4 This is what the air hose adapter that threads into the spark 

plug hole looks like - they’re commonly available from auto 

parts stores 

12.17 Apply a small dab of grease to each keeper before 

installation to hold them in place on the valve stem until the 

spring is released 

damaged. In either case, the head will have to be removed for repair. 
14 Reapply air pressure to the cylinder to retain the valve in the 
closed position, then remove the tape or rubber band from the valve 

stem. If a rope was used instead of air pressure, rotate the crankshaft 

in the normal direction of rotation until slight resistance is felt. 

15 Lubricate the valve stem with engine oil and install a new oil seal. 

16 Install the spring in position over the valve. Be sure the closely 
wound coils are next to the head 
17 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 if necessary (see 
illustration). 

18 Remove the pressure from the spring tool and make sure the 
keepers are seated. 

19 Disconnect the air hose and remove the adapter from the spark 
plug hole. If a rope was used in place of air pressure, pull it out of the 
cylinder. 

20 Refer to Section 10 and install the camshaft and housing. 
21 Install the spark plug(s) and hook up the wire(s). 

22 Start and run the engine, then check for oil leaks and unusual 
sounds coming from the valve cover area. 

13 Cylinder head - removal and installation 

Note: The engine must be completely cool before beginning this pro- 
cedure. 

Removal 
Refer to illustrations 13.12, 13.13a, 13.13b, 13.13c and 13.14 

1 Disconnect the negative cable from the battery. 
2 Drain the coolant from the engine block and radiator (see Chap- 
ter1). 
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13.12 Remove the coolant tube bracket nut and the housing 

(arrows) (3S-FE and 5S-FE engines) 

13.13b Cylinder head bolt LOOSENING sequence (3S-FE and 5S- 

FE engine shown; 3S-GE uses the same sequence) 

3 Drain the engine oil and remove the oil filter (see Chapter 1). 

4 Remove the throttle body, the injectors and the fuel rails (see 

Chapter 4). 
5 Remove the intake manifold (see Section 5). 

6 Remove the exhaust manifold (see Section 6). 

7 Remove the timing belt and upper idler pulley (see Section im) 

8 On 2S-E engines, remove the camshaft and housing (see Sec- 

tion 10). 
9 Onall except 2S-E engines, remove the camshafts and lifters (see 

Section 11). On 3S-FE, 5S-FE and 3S-GE engines, remove the rear 

(no. 3) timing belt cover (see illustration 4.4b). 

40 Remove the alternator and distributor (see Chapter 5). 

11 Unbolt the power steering pump and set it aside without discon- 

necting the hoses. 

142 Check the cylinder head. Label and remove any remaining items, 

such as coolant fittings, tubes, cables, hoses or wires (see illustra- 

tion). At this point the head should be ready for removal. 

13 Using a breaker bar and the appropriate Allen-head driver or 

socket, loosen the cylinder head bolts in 1/4-turn increments until they 

can be removed by hand. Follow the recommended sequence (see il- 

lustrations) to avoid warping or cracking the head. Note: Most en- 

gines use Allen-head cylinder head bolts, but some may use bolts with 

12-point heads, which require a twelve-point socket. 

14 Lift the cylinder head off the engine block. If it’s stuck, very care- 

fully pry up at the transaxle end, beyond the gasket surface (see illus- 

tration). 

15 Remove all external components from the head to allow for thor- 

ough cleaning and inspection. See Chapter 2, Part B, for cylinder head 

servicing procedures. 

Installation 
Refer to illustrations 13.17, 13.25a, 13.25b and 13.25c 

16 The mating surfaces of the cylinder head and block must be per- 

fectly clean when the head is installed. 
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If the head is stuck, pry only at the overhang, not between 

the mating surfaces 
13.14 

3 i ps a au oe J . 

43.17 Remove all traces of old gasket material - the cylinder 

head and block mating surfaces must be perfectly clean to ensure 

a good gasket seal 

17 Use a gasket scraper to remove all traces of carbon and old gas- 

ket material (see illustration), then clean the mating surfaces with lac- 

quer thinner or acetone. If there’s oil on the mating surfaces when the 

head is installed, the gasket may not seal correctly and leaks could de- 

velop. When working on the block, stuff the cylinders with clean shop 
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90 mm (A) 
108 mm (B) 

13.25c Cylinder head bolt TIGHTENING sequence (4A-FE engine) 
- the shorter bolts (A) go on the intake manifold side of the head; 

the long bolts (B) go on the exhaust side 

rags to keep out debris. Use a vacuum cleaner to remove material that 
falls into the cylinders. 
18 Check the block and head mating surfaces for nicks, deep 
scratches and other damage. If damage is slight, it can be removed 
with a file; if it’s excessive, machining may be the only alternative. 
19 Use a tap of the correct size to chase the threads in the head bolt 
holes, then clean the holes with compressed air - make sure that noth- 

ing remains in the holes. Warning: Wear eye protection when using 
compressed air! 
20 Mount each bolt in a vise and run a die down the threads to re- 
move corrosion and restore the threads. Dirt, corrosion, sealant and 
damaged threads will affect torque readings. 
21 Install the components that were removed from the head. 
22 Position the new gasket over the dowel pins in the block. 
23 Carefully set the head on the block without disturbing the gasket. 
24 Before installing the head bolts, apply a small amount of clean 
engine oil to the threads. 
25 Install the bolts in their original locations and tighten them finger 
tight. Following the recommended sequence, tighten the bolts in sev- 
eral steps to the torque listed in this Chapter’s Specifications (see il- 
lustrations). 
26 The remaining installation steps are the reverse of removal. 

27 Onall except 2S-E engines, check and adjust the valves as nec- 
essary (see Chapter 1). 
28 Refill the cooling system, install a new oil filter and add oil to the 
engine (see Chapter 1). 
29 Run the engine and check for leaks. Set the ignition timing (see 
Chapter 5) and road test the vehicle. 
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13.25b Cylinder head bolt TIGHTENING sequence (3S-FE and 

5S-FE engine shown; 3S-GE uses the same sequence) 

Unbolt the rear crossmember and remove the engine 
mount nuts (arrows) 

14.7a 

a : 
14.7b Unbolt the front mount and remove the two front 

crossmember bolts (arrows) 

te a rs sebs 

14 Oil pan - removal and installation 

Refer to illustrations 14.7a, 14.7b, 14.8, 14.9 and 14.14 

1 Disconnect the negative cable from the battery. 
2 Set the parking brake and block the rear wheels. 

3 Raise the front of the vehicle and support it securely on jack- 
stands. 

4 Remove the splash shields under the engine, if equipped. 
5 Drain the engine oil and remove the oil filter (see Chapter 1). Re- 
move the oil dipstick. 

6 Disconnect the front exhaust pipe from the engine and remove 
the clamp behind the engine to allow the pipe to hang down. 
7 Unbolt the crossmember which connects the lower suspension 
mounts, then remove the crossmember under the oil pan (see illustra- 
tions). 

8 Remove the block-to-transaxle brace (see illustration). 
9° Remove the bolts and detach the oil pan. If it’s stuck, pry it loose 
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Seal diameter approx. 
5 mm (0.20 in) 

‘ - ) 5 mm (0.20 in) 

14.14 Apply a bead of sealant to the oil pan flange 

ee 
“ Groove Inside of hole 

very carefully with a small screwdriver or putty knife (see illustration). 

Don’t damage the mating surfaces of the pan and block or oil leaks 

could develop. 

10 Use ascraper to remove all traces of old gasket material and 

sealant from the block and oil pan. Clean the mating surfaces with lac- 

quer thinner or acetone. 

41 Make sure the threaded bolt holes in the block are clean. 

12 Check the oil pan flange for distortion, particularly around the bolt 

holes. If necessary, place the pan on a block of wood and use a ham- 

mer to flatten and restore the gasket surface. 

13 Inspect the oil pump pick-up tube assembly for cracks anda 

blocked strainer. If the pick-up was removed, install it now, using a 

new O-ring or gasket. Tighten the fasteners to the specified torque. 

14. Apply a5 mm wide bead of sealant (Toyota no. 08826-00080 or 

equivalent) to the oil pan flange (see illustration). Note: The oil pan 

must be installed within 3 minutes once the sealant has been applied. 

15 Carefully position the oil pan on the engine block and install the 

bolts. Working from the center out, tighten them to the torque listed in 

this Chapter’s Specifications in three or four steps. 

146 The remainder of installation is the reverse of removal. Be sure to 

add oil and install a new oil filter. 

17. Runthe engine and check for oil pressure and leaks. 

nD 

145 Oil pump - removal, inspection and installation 

jc 

Removal 
Refer to illustrations 15.2, 15.3, 15.5a, 15.5b, 15.6a, 15.60; oan loco 

and 15.11 

1 Remove the oil pan (see Section 14). 

2 If you’re working on a 4A-FE engine, remove the dipstick. Unbolt 

the dipstick tube and pull the tube out of the engine (see illustration). 

14.9 Carefully pry the oil pan away from the block - if the mating 

surfaces are damaged, oil leaks could develop 

U 4 mi {> e 
15.2 On 4A-FE engines, the oil dipstick tube is attached to the 

water pump with a bolt (arrow) 

15.3 The oil pick-up assembly and baffle plate are held in place 

with two nuts and two bolts (arrows) 

3. Remove the nuts/bolts and detach the oil pick-up tube assembly 

and baffle plate (see illustration). 

4 Remove the timing belt, lower idler pulley and crankshaft pulley 

(see Section 7). Note: Since the oil pan has been removed, the engine 

must be supported securely'from above when removing the following 

components. Figs tig 
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15.5a Remove the oil pump case-to-block bolts (arrows) (all 
except 4A-FE engines) 

Bolt Length 16 mm (0.63 in.) 

15.6a Remove the oil pump body-to-oil pump case bolts (all 

except 4A-FE engines) 

15.7 Clamp the pump pulley in a well padded vise to remove the 
pulley nut 

5 Remove the bolts and detach the oil pump case from the engine 
(see illustrations). You may have to pry carefully between the front 
main bearing cap and the pump case with a screwdriver. 

All except 4A-FE engine 

6 Remove the two remaining bolts (see illustration),and separate 
the pump body from the case. Lift out the driven rotor and remove the 
O-ring (see illustration). 7 
v 
and remove the pulley nut. Take off the pulley and remove the drive ro- 

tor (see illustration 15.6b). 

4A-FE engine 
, 

ip, © XY 
Thies ‘ Lip Mg 

8 Remove five screws and lift off the’ sti np.coyer (see illustration). 
9 _Lift out the drive and driven rotors...) hv" _ eee 

es ay 

abiet 

_ placed as a set. 

- 14 Check the driven rototsto-case and drive rotor tip clearances with 
Clamp the pump pulley in a well padded vise (see illustration) 
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15.5b On 4A-FE engines, remove the oil pump bolts (arrows) 

Gasket 
Oil Pump Case 

: 
Drive Rotor Driven — 

Oil Pump Body Rotor 

Pulley O-Ring 

Relief Valve Piston ——f>| 

Sprin 

Retainer-————_® 

Snap Ring 

15.6b Oil pump components - exploded view (all except 
4A-FE engine) 

All engines 
10 Use a scraper to remove all traces of sealant and old gasket ma- 
terial from the pump case and engine block, then clean the mating sur- 

faces with lacquer thinner or‘acetone. 

11. Remove the oil pressure relief valve snap-ring (see illustration), 
retainer, spring and piston (see illustration 15.6b or 15.8). Warning: 
The spring is tightly compressed - be careful and wear eye protection. 

Inspection 
Refer to illustrations 15.14a and 15.14b 

12 Clean all components with solvent, then inspect them for wear 
and damage. 

13 Check the oil pressure relief valve pist iding surface and valve 
spring. If either the spring or the valve i ed, they must be re- 

zs Sees 

feeler gauges (see illustrations) and compare the results to the Speci- 
“fications. © 

Installation 
Refer to illustrations 15.15a, 15.15b and 15.18 

15 Pry the old oil seal out with a screwdriver. Using a deep socket 
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15.8 Oil pump components - exploded view (4A-FE engine) 

1 Oil pump 8 Gasket 
2 Dipstick tube 9 Drive gear 
3 Oil seal 10 Driven gear 
4 Relief valve piston 11. Oil pump cover 

5 Spring 12. Gasket 
6 Retainer 13 Oil pick-up 

7 ~~ Snap-ring 

15.14a Measure the driven rotor-to-case clearance... 

and a hammer, carefully drive a new seal into place (see illustrations). 

Apply moly-base grease to the seal lip. 

All except 4A-FE engine 

16 Install a new crankshaft seal using the same procedure as out- 

lined in the previous step. Apply moly-base grease to the seal lip. 

17 Install a new O-ring. 

18 Lubricate the driven rotor with clean engine oil and place it in the 

pump case with the mark facing out (see illustration). 

19 Lubricate the shaft and install the drive rotor in the pump body, 

then reinstall the pulley and tighten the nut to the torque listed in this 

Chapter’s Specifications. 

20 Pack the pump cavity with petroleum jelly and attach the pump 

body to the case with the 16 mm long bolts (see illustration 15.6a). 

Ps 

15.11. Remove the snap-ring to disassemble the oil pressure 

relief valve 

15.15a Carefully pry the oil seal out of the pump body 

(3S-FE shown; others similar) 
at 
wh 
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15.25 When installing the oil pump housing on the block, make 

sure the splines on the drive gear are engaged with the flats on 
the crankshaft 

16.5 On vehicles with spacer plates, note the position of the 

locating pin (arrow) 

4A-FE engine 

21 Lubricate the rotors with clean engine oil and place them in the 
pump case with the marks facing the cover. 

22 Install the cover and tighten the screws to the torque listed in this 
Chapter’s Specifications. 

All engines 

Refer to illustration 15.25 

23 Lubricate the oil pressure relief valve piston with clean engine oil 
and reinstall the valve components in the pump case. 

24 Place a new gasket on the engine block (the dowel pins should, 

y 
ney Reo 

Bae 
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15.18 Oil pump case ready for pump body installation (all except 
4A-FE engine) - note that the seal is in place, the O-ring is in place 

and the mark on the driven rotor is facing out (arrow) 

16.3. Mark the flywheel/driveplate and the crankshaft so they 

can be reassembled in the same relative positions 

hold it in place). 

25 Position the pump against the block and install the mounting 
bolts. If you’re working on a 4A-FE engine, make sure the splines on 
the drive gear are engaged with the flats on the crankshaft (see illus- 
tration). 

26 Tighten the bolts to the torque listed in this Chapter’s Specifica- 
tions in three or four steps. Follow a criss-cross pattern to avoid warp- 
ing the case. 

27 Using a new gasket or O-ring (whichever it came with), install the 
oil pick-up tube assembly and baffle plate. Tighten the fasteners to the 
torque listed in this Chapter’s Specifications. 

28 Reinstall the remaining parts in the reverse order of removal. 

29 Add oil, start the engine and check for oil pressure and leaks. 
30 Recheck the engine oil level. 

16 Flywheel/driveplate - removal and installation 

Refer to illustrations 16.3 and 16.5 

1 Raise the vehicle and support it securely on jackstands, then re- 
fer to Chapter 7 and remove the transaxle. If it’s leaking, now would be 
a very good time to replace the front pump seal/O-ring (automatic 
transaxle only). 
2 Remove the pressure plate and clutch disc (Chapter 8) (manual 
transaxle equipped vehicles). Now is a good time to check/replace the 
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17.2 The quick (but not recommended) way to replace the rear 
crankshaft oil seal is to simply pry the old one out with a 

screwdriver, lubricate the crankshaft journal and the lip of the 

new seal with moly-base grease and push the new seal into place 

- the trouble is, the seal lip is stiff and can be easily damaged 

during installation if you’re not careful 

17.6 Drive the new seal into the retainer with a block of wood or 

a section of pipe, if you have one large enough - make sure that 

you don’t cock the seal in the retainer bore 

clutch components and pilot bearing. 

3. Use acenter-punch or paint to make alignment marks on the fly- 

wheel/driveplate and crankshaft to ensure correct alignment during re- 

installation (see illustration). 

4 Remove the bolts that secure the flywheel/driveplate to the 

crankshaft. If the crankshaft turns; wedge a screwdriver in the ring 

gear teeth 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. Automatic transaxle equipped vehicles have spacers on both 

sides of the driveplate (see illustration). 

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 be- 

fore reinstalling the flywheel/driveplate. 

8 Position the flywheel/driveplate against the crankshaft. Be sure to 

align the marks made during removal. Note that some engines have an 

alignment dowel or staggered bolt holes to ensure correct installation. 

Before installing the bolts, apply thread locking compound to the 

threads. 

9 Wedge a screwdriver in the ring gear teeth to keep the 

flywheel/driveplate from turning as you tighten the bolts to the torque 

listed in this Chapter’s Specifications. Follow a criss-cross pattern and 
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17.5 After removing the retainer assembly from the block, 

support it on a couple of wood blocks and drive out the old seal 

with a screwdriver and hammer 

18.8a To remove the right engine mount, remove the through 

bolt and the two nuts under the insulator (5S-FE engine shown) 

work up to the final torque in three or four steps. 

10 The remainder of installation is the reverse of the removal proce- 

dure. 

i Naa! 

17. Rear crankshaft oil seal - replacement 
SEE E EIEN EEE 

Refer to illustrations 17.2, 17.5 and 17.6 

1 The transaxle must be removed from the vehicle for this proce- 

dure (see Chapter 7). 
2 The seal can be replaced without dropping the oil pan or remov- 

ing the seal retainer. However, this method is not recommended be- 

cause the lip of the seal is quite stiff and it’s possible to cock the seal 

in the retainer bore or damage it during installation. If you want to take 

the chance, pry out the old seal with a screwdriver (see illustration). 

Apply moly-base grease to the crankshaft seal journal and the lip of 

the new seal and carefully push the new seal into place. The lip is stiff 

so carefully work it onto the seal journal of the crankshaft with a 

smooth object like the end of an extension as you tap the seal into 

place. Don’t rush it or you may damage the seal. 

3. The following method is recommended but requires removal of 

the oil pan (see Section 14) and the seal retainer. 

4 After the oil pan has been removed, remove the bolts, detach the 

seal retainer and peel off all the old gasket material. 

5 Position the seal and retainer assembly on a couple of wood 

blocks on a workbench and drive the old seal out from the back side 

with a screwdriver (see illustration). 

6 __ Drive the new seal into the retainer with a block of wood (see il- 

lustration) or a section of pipe slightly smaller in diameter than the 

outside diameter of the seal. 

7 Lubricate the crankshaft seal journal and the lip of the new seal 

with moly-base grease. Position a new gasket on the engine block. 

8 Slowly and carefully push the seal onto the crankshaft. The seal 

lip is stiff, so work it onto the crankshaft with a smooth object such as | : 

the end of an extension as you push the retainer against the block. 

9 Install and tighten the retainer bolts to the torque listed in this 
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18.8b The right engine mount on some models has an additional 

stud (arrow) for a brace 

18.10b Remove the mounting nuts (arrows) 

Chapter’s Specifications. The bottom sealing flange of the retainer 
must not extend below the bottom sealing flange (oil pan rail) of the 
block. 
10 The remaining steps are the reverse of removal. 

18 Engine mounts - check and replacement 

Refer to illustrations 18.8a, 18.86, 18.10a and 18.10b i 

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. 
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To access the rear engine mount (shown from below), 

the crossmembers must be removed 
18.10a 

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 po- 

sition a jack under the engine oil pan. Place a large block of wood be- 
tween the jack head and the oil pan, then carefully raise the engine just 
enough to take the weight off the mounts. Warning: DO NOT place 
any part of your body under the engine when it’s supported only by a 
Jack! 
4 Check the mounts to see if the rubber is cracked, hardened or 
separated from the metal plates. Sometimes the rubber will split right 
down the center. 

5 Check for relative movement between the mount plates and the 

engine or frame (use a large screwdriver or prybar to attempt to move 
the mounts). If movement is noted, lower the engine and tighten the 
mount fasteners. 

6 Rubber preservative should be applied to the mounts to slow de- 
terioration. 

Replacement 
7 Disconnect the negative battery cable from the battery, then raise 
the vehicle and support it securely on jackstands (if not already done). 
Support the engine as described in Step 3. 

8 Toremove the right engine mount, remove the nut and withdraw 
the through-bolt from the frame bracket (see illustrations). 

9 Remove the mount-to-bracket nuts and detach the mount. 

10 To remove the rear engine mount, detach the crossmembers as 
described in Section 14, then remove the nuts from the side of the 
mount (see illustrations) and lower the mount from the bracket. 

Warning: Do not remove the crossmembers if the upper mounts are 
disconnected! RAN 

11 Installation is the reverse of removal. Use thread locking com- 
pound on the mount bolts/nuts and be sure to tighten them securely. 
12 See Chapter 7 for transaxle mount replacement. 
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Specifications 
O_O 

General 

Displacement 
QS-E, 3S-FE, 3S-GE..... ce essssceeeeeeseseneeseneessenenssessararsensrsenenenenens 

Cylinder compression pressure 

2S-E engine 
PATRIA C) a cscoee tees vad ve tatinns venceer'nrasancpednvsrmptie’pndoakaanvaisennsenehames 

MiMiMUIM secececcoeseereascssscsccerenccesesnaccsessececsncecsnscnscssansesensonsnts 

3S-FE, 3S-GE, 5S-FE engines 

Standard ..cecccerececssssassercenscsocceserscensnssncsscevanscecseusensensecnsanece 

MINIMUM cccscesocesnsoescsencesecenscessccoossnsessnsesesenscsescnscsstsessennuaneens 

4A-FE engine 

Standard .ccccecceccessovecceccccnsecssssrscesssseceserserevsesnessssesasenenseasenne 
Mini cesceccesccessesscsesecceccessessesecenseserseensersesseeneeaesneraeeneenees 

Oil pressure (engine warm) 

At SOOO OM ceneenessssceessnsororosssceeessrconessencnsesensensonsenccnssenenengzseneces 

At IC ceeccocccee conncnecoveseneccsnscsncconesscevenssenereveceronstecscecreesaronssscnsoceses 

122 cubic inches (2.0 liters) 
134 cubic inches (2.2 liters) 
96.8 cubic inches (1.6 liters) 

171 psi 
128 psi 

178 psi 
142 psi 

191 psi 
142 psi 

36 to 71 psi 
4.3 psi minimum 
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Valves and related components 

Minimum valve margin width 
NyteRK Goce ee an eee ae Aig cosas? valana onan ema waddamenoaadde cae 0.020 inch 

Exhaust 

QS=E ONIN kee: cnzvae--cerenss- conesle.o-tcntveess nn ces Ea cdese sthatas senses Soran ace 0.039 inch 
PAU OUR ONS Be cvgeccscecs. tere cenec tear secsn vee cscactene cate ctaasetrateces smmanieres 0.020 inch 

Intake valve 

Stem diameter 

PSE CMOS Se reraseece teeter eee eects cat oe cesar bevnasens wap sec daswvis 0.3138 to 0.3144 inch 

SS=GE OM GUe aateeeee serene sas seca eats ce ot ace ceeaeney ako cseWusdepouenseeae 0.2346 to 0.2352 inch 

3S-FE, 5S-FE and 4A-FE Engines .........::.s0rccssscesesssssesessns 0.2350 to 0.2356 inch 

Stem-to-guide clearance 
Stam ancliesn sack eee eee sear ron acta Aiea Sea atey cvrvvthctrveaaesteene 0.0010 to 0.0023 inch 

SOM ie ir raty cease een ee cee see aa Ser vada ea askuetevesien 0.0031 inch 

Length 
2S-E engine 

STAIN CLANG Beet cecine vac es ce ve ta eat susbarseees toed oa:k anedukGnaamaedeeuemsetes 4.319 inches 

IUPUI ccecoehee Bete tees ac ded ces soe os cece ewe oie dreanntnsideteee 4.299 inches 

3S-FE engine 
Stamanchic. eemere operas coeee aces Se eee sw scdvaseauve nance ceewneens 3.9606 inches 

INVITE: teonac creme east tas case aetoeon phe esteeat saan aneres eeamae ct cus 3.9410 inches 

3S-GE engine 
SLAIN eae csace cas oee stacon aveeseongacs ear tetnpoctawte ses qsththexmetodriats 4.0492 inches 

IVAW TCIM Ree econo ae eee cee ves eclaes ace sageeme oon avas thes eovavecewce nonce 4.0216 inches 

5S-FE engine 
Standard 

VOGGHANG! 199i) lec cence ccs aah evade east oematroa rach ste eecenes 3.9606 inches 
OO DiC hin eee xc aaah bet Neca nastlag Wantishatede te auea baaeors 3.8425 inches 

Minimum 

POS ORANG OO Meese con cnn eee can sacscccumercnes i onesccees osss 3.941 inches 

LO ARO Merete tenner RE Se, rac eeaticncla sets cavers teeewecceretuedee aoe 3.823 inches 

4A-FE engine 
STAM CLEC SE eat ete cee tee seueate oe tent aaa se a tetcback acne sees 3.6004 inches 

IVUrvia On eee ee eee cater on: soe Fen ye asensveeoeoead oeeene eva e 3.5807 inches 

Exhaust valve 

Stem diameter 

Sy aE=VN OIG Meee et on Se ces vse e Sex anette net vena Tes esta aehsucunddesaveates asteannce 0.3136 to 0.3142 inch 
SOc EMCI GNM eens tence nee eine ae ee cone ace eoteanee et 0.2348 to 0.2354 inch 

Se CETOMIGUING sas coca nce Soc yt oath oe not geiey nc apes a geen ands semmapeeninan sts 0.2344 to 0.2350 inch 

5S-FE and GAGE :OMGINGS .ssea:.cces<qc-<es-nedecaiseqnaisapssesatacvbesnas 0.2348 to 0.2354 inch 

Stem-to-guide clearance 
StOIMGl il Cl gasecate We tee ce wes was c bacest can cyan oc Mn ae 0.0012 to 0.0026 inch 

SETA CS UNM tae aoe ran eee eects aaa io caine seen Ges cere eee ae 0.0039 inch 

Length 
2S-E engine 

SHAN ICIANC oem ities tec eeies toacete ered as heres cteinctaeeee crea 4.303 inches 

INAIIITRUM I areata ihackr recs moacvehie: = ser tees acts <aieaee cane aeteet 4.283 inches 

3S-FE engine 
SLAC Cle a arraee tetttee Seni mene teetrircyee meee nia cee een ee 3.9547 inches 

IVLUIMPRT NURI Nee eeectietcan tem tiaeentas atte ceatenetcsccs thane raat cas tureateacee nape 3.9370 inches 

3S-GE engine 

SLAIN Ges See wanceras cates eae rcmeeeeteenneete ny codeercedta sit nea ncmeenacene 4.0118 inches 

Minin. cee 5 ee Be Eee ee At area eee 3.9842 inches 

5S-FE engine 
1990 and 1991 

Stannard pita csacaiseeeuaneurcavsocaccakucdetee eae ek ete eee 3.9547 inches 

IVUIUTAL IIT rece ake nce tua tec ar ace vatetence case cttaat anu aaene eae 3.937 inches 

1992 on 

StANGANG Ace See sews ees cpeetan een I nccee es ae eee 3.8760 inches 

Ue Ral Ta ainenc esters serern ts es sat ccuayecPerret Eder meronaccenct ar arancseck 3.858 inches 
4A-FE engine 

Stam Garcl sieve arcsceeme nee reece ee 3.6181 inches 

IVABRTEITALINT) Sawcnss sane soe sree nnsumewemanen crocs Cesecuane che res ateeeeee arc eee eee 3.5984 inches 

Valve spring 

Outrof-square:liimitscssscnn- ceca sacarateeeetee ten eis maceeeeees 0.079 inch 
Free length 

2S ESNGING!.« Sesuswsnusavasvacdemsuaeesupargael inca eaters ane 1.839 inches 
BOREE GMGING: (eave stecteapcedcetece meen aapeetes sbeentae cece sac eee 1.772 inches 
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So~ GE SIMON eeee sa oven aneenpscscesesteacnsaksnadesceteenseseaces 

5S-FE engine 
MO SO Reatneil Ole eeeeeen-earseeceten gece sexaesxcaaccescsveaerete 

AAI: CMiQUiG epee t sete ence cx tohtns sprciinanciasnaninnennsvaranacusvenes 
Pressure/length 

PSHE aap coactet ok nen yar micas Qoppcan ehiceenen sone 
3S-FE, 3S-GE and 5S-FE Engines..........:..cecise. 
AAA FEE CHIC UIMG ROR deci ce kar pasar nine ee Avetsb preety nsasuneemenens 

Engine biock 
Cylinder head surface warpage limit .........:.::ceeeceeesseeeees 

Cylinder bore diameter 
2S-E engine 

SECA) CLEAN) baa sart cco so cenen as wa nratteees es <ezusrs nae 

AS CV IG Gy MUM ee eee dou eae ee ene dann emacesearteseed ncaa 

3S-FE and 3S-GE engines 
TAT ICUEAN Gli PPARs Recetas Saeko sean Sec Rens aacART 

SST WIC Cu TINT TUG segs Se es ent ahoec ccectovexvguwasSetosesenweswacesen«inarmenetnur 

5S-FE engine 
Standard 

SP VIGGUMMTR Lie scccessancanduas ston bacupiceeonespagnesi sus caanasavenespeceeees 

4A-FE engine 
Standard 

Crankshaft and connecting rods 
Connecting rod journal 

Diameter 
2S-E, 3S-FE and 3S-GE engines............:cesceeeee 

5S-FE engine 
SU SN eee cee gees cx ncane on tans daneckudeznetsesravdupastenerms 

AR-EE CfiQin@ cecctstev.scacseneroosscnoonsesenevacnesnertrnanerarsuses 

Taper and out-of-round limits .........-..-eeseseeeeeeeeeseeesees 

Bearing oil clearance 
Standard 

2S-E, 3S-FE, 3S-GE and 5S-FE engine 

AA-FE CNGine.........ccscecccsercrsssccsceneseeesensenscenensenes 

Servicer lint (All)icte-ceevereseceacaesatnsesiaceneesensces--neemaupeses 

Connecting rod bolt minimum diameter ..........ssceeeee 

Connecting rod side clearance (endplay) 

Standard 
DS-E CNGING .<. ce-nceze-c-enscenersevonosacearenvssceneensncsncsesesnses 

3S-FE, 3S-GE and 5S-FE engines..........-..eeeeree 

AA-FE ONIN ......-ce-cesceesessessenseseceesesessacsceeseaeensenenaes 

Service limit 

QS-E and 4A-FE enGiNne .........cccecccesseeeeesseeeeereeeeens 

3S-FE, 3S-GE and 5S-FE engines... 

’ Main bearing journal 
Diameter 

QS-E CNGiNe ou. ..ceeeeseceeesceeeeeetseneeensesseneseesesneensenaeenes 

3S-FE and 3S-GE engines 

Nate SO aecescescevewecse cece. snstenvucarceretkosaeceesseeaeots 

NAA eed esos deen apace xemaanecvsta Gasdmacrntrsosees 

Mad ace cceccees ssc se-ncanescsoncussossesnar seen cennivasasen 

BS-FE OnGine .........ecesceseeecseeseneeeesereseesssesnseneeneneees 

AA-FE Ong ine ......-.cscesceceseseeeeeeeeeteeseeanseneeaenenenansenns 

Taper and out-of-round limits .......-.e secretes esteeeeenenes 

PRUMOUE TUE ilicccoeessnteceecccsescossarceenceesnccescsensncstanesenses 

Oil clearance (standard) 
1986 models 

No. 3 (Center) MAIN ......ceeeesereeeneteeeeeeeeeentness 

PA HG USpertecee sees suncteneevenessakconevodeare=neresevonersoetren= 

1987 and later models 

1.6779 inches 

1.772 inches 

1.6520 to 1.6531 inches 

1.774 inches 

68.0 Ibs at 1.555 inches 

36.8 to 42.5 Ibs at 1.366 

32.2 to 34.8 Ibs at 1.366 

0.002 inch 

3.3071 to 3.3083 inches 

3.3181 inches 

3.3858 to 3.3870 inches 

3.3949 inches 

3.4252 to 3.4256 inches 

3.4256 to 3.4260 inches 

3.4260 to 3.4264 inches 

3.4342 inches 

3.1890 to 3.1894 inches 

3.1894 to 3.1898 inches 

3.1898 to 3.1902 inches 

3.1980 inches 

1.8892 to 1.8898 inches 

1.8892 to 1.8898 inches 

2.0466 to 2.0472 inches 

1.5742 to 1.5748 inches 

0.0008 inch 

0.0009 to 0.0022 inch 
0.0008 to 0.0020 inch 
0.0031 inch 
0.2992 inch 

0.0063 to 0.0083 inch 
0.0063 to 0.0123 inch 
0.0059 to 0.0098 inch 

0.012 inch 

0.014 inch 

2.1648 to 2.1654 inches 

2.1652 to 2.1654 inches 

2.1650 to 2.1652 inches 
2.1648 to 2.1650 inches 

2.1649 to 2.1655 inches 

1.8891 to 1.8898 inches 

0.0008 inch 

0.0024 inch 

0.0012 to 0.0022 inch 
0.0008 to 0.0019 inch 

inches 

inches 

2B 
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3S-FE (1987 and 1988), all 3S-GE and 5S-FE engines 
NO2Si(GENTON MEUM mecca este ceeerees ca eer peceneeateventnstasearares 0.0011 to 0.0019 inch 
IANS OREV ONS asad xcee cc saeeesseasseeeed cao ne cee ct cee ectestveneteennteees 0.0007 to 0.0015 inch 

3S-FE engine (1989) 
Noa (Genter) ielnzecrccnrsaccnsncasecnpoeseorncowesasceeenerenncenees 0.0010 to 0.0017 inch 

POU GIS epeeccpecewe sec testracnes aratc tere alevapuneyct news scosmcnmatesy 0.0006 to 0.0013 inch 

AAR FESOMOING wacncscenecrcbstesenncassecansece ascrancatemeaentheec actress dese 0.0006 to 0.0013 inch 

Oil clearance (service limit) 
2S-E, 3S-FE, 3S-GE and 5S-FE engines..............0ccssseeseseens 0.0031 inch 
A AHF EN QMGUMG crsrecsnasesctciess srvsenoauceativeracsracepucnesgsnces=sseeendetnesarvire 0.0039 inch 

Crankshaft endplay 

Stal AY Clip Sabet coo ee ee cae eee ee aves Sei ca ocne eo Covaninwcnat ceuseneaden 0.0008 to 0.0087 inch 

SEIN IC OUI titier-cestere eater cae ectrcte se hea sex tcaaees sux ccvessceesanteneswecensenecantaces 0.0118 inch 

TMUStIWASHIORINICKMESS sesntacersos <nevexsaocec<cspstasacosenststcseanceneceusanceeccr 0.0961 to 0.0980 inch 

Pistons and rings 
Piston diameter 

DS = ETON IG muestra tote coho Uakedocenat coaccees sushaueteranterct ett eanteatiee 3.3061 to 3.3073 inches 

SS SEE OM GING tones ote na cerns c ses rast cvs custcesavacsteasvaasonses=neensasesvecnmerwer™ 3.3836 to 3.3848 inches 

RSs CSa SRST UII reece se we ceed ceva ner seeaaasntice oh ¢encareancuaaWras<stewagyre 3.3842 to 3.3846 inches 

5S-FE engine 
1990 and 1991 
PN Ar a ete cere gee ee dre cata case Dees och canes vas Peres Prete mone 3.4217 to 3.4221 inches 

IAA ear aaah oe atsan tow amece esha ccouc cacasuawena GeePeestm nese seers 3.4221 to 3.4225 inches 

I RS re eR ce acl daw fo cSae was v7 Sc Sas eagM RCD SER one eee 3.4225 to 3.4229 inches 

1992 on 
Nail patos ea 2 a scans kecde de axeats mceaunest unasssedlveiaNesat<sepananseniae 3.4193 to 3.4197 inches 

IEA eye ee sks des oe ese ic sermene fe ody, Wav ce ener 3.4197 to 3.4201 inches 

Neila Ses hs Se eee re. ate sca asec sauner ddacactsua eet omer 3.4201 to 3.4205 inches 

4A-FE engine 
Dict cea ae teh se ko So 8S rae eee. oy wa cumenanconeaeveer tere 3.1862 to 3.1866 inches 

Nace ma otek eee sec a sav be cana redeve cetwavernactpsnden 3.1866 to 3.1870 inches 

WESTIE HY © th gun as NE a ee ee eee ee eee 3.1870 to 3.1874 inches 

Piston-to-bore clearance 

2S-E engine 
MS EAI CAN Cmte vce wre ae cas ca ac neeaaks coo a ca vouns cacanSsnacuracacuues deasistazaats 0.0006 to 0.0014 inch 

PSEPENTIC AMIN tiocs Nee as cas og aoe aay att Keres coieunice tenn da. eee nAseenaue ang 0.0020 inch 

3S-FE engine 
ea CleIn Cl Me eee Aer as a ee a nce 0.0018 to 0.0026 inch 

SOU LCS aM Lie Meoce toys co tars Saree vi aei che sean atars bau acl padetinanviediins 0.0033 inch 

3S-GE engine 
ESSAI ChaCha tesa toy cern cece pout aeasiaceaxnamasmuniaehcandahadant 0.0012 to 0.0020 inch 

SS ERATION eee hon oc en anaes Lc ads penn aca oe etea caver 0.0028 inch 

5S-FE engine 
1990 and 1991 

SST ATIC ELMO) cares ee aera cet oe teie tei eco nm cee aerate 0.0031 to 0.0039 inch 

SEV IG MITT IE cle Res oe cs wae cance: come vosecue teen cats can sb poles News kes ceico a 0.0047 inch 

1992 on 

STAGING Scheer ese a cece eee vag a 2s eee ni a Man iG ak eae 0.0055 to 0.0063 inch 

RS ERAGE HII Essensa tee sae seca tonnsecte Seay. co ehcacuen newenaclace ann ania wid 0.0071 inch 

4A-FE engine f : 

CRNA SS OOM Re aie SN nee ee: 0.0024 to 0.0031 inch ‘ye 
SPU iscsi iLtmee eee eee oc aces ei va es 0:0039 inch 

Piston ring end gap 

2S-E engine 
No. 1 (top) 0.0110 to 0.0209 inch 

INO: 22 (INGO) raeacek aez.sctecasst oceans catsccsatvenatta cst cntacu exe mmaianane tates 0.0083 to 0.0189 inch 

CITING Miiairarccates es nace cso gesn es rues ances epee aiveszs deesncreume ent eaas aS 0.0079 to 0.0323 inch 
3S-FE engine 

Standard 

1987 models 

INO BIE TOD) Sies cece cece teacesetacvusscin cont aoeees cele necncsaeaereoaes 0.0106 to 0.0193 inch 

INOW (GHCGIG) >... scent eeaenrters aceaetade kentrate can cateciee tener 0.0106 to 0.0197 inch 
CIT GEHN pec cos c cheese estroge cece et ac casa aide waus yas cme eres 0.0079 to 0.0311 inch 

1988 models 

NOS (LOD) srsestenc hese vrectasesturcccoarontens oicveese sees ake eee RnS 0.0106 to 0.0205 inch 
Nowa (iintdidle) tea reereven nes sevonrerstatnesereragnrenen castes 0.0106 to 0.0209 inch 

UNH isvassits cat ct ct oseacsducec ta rhdansescxecbeneassss aden vga verseeetNansaae? 0.0079 to 0.0323 inch 
1989 models 

NOFTM(GOD) sedescvcovencevvensdaveteevazencacevaveroqrnadae eeepc teeth 0.0106 to 0.01971 inch 



No. 2 (middle) 
Oil teaetseaeeesteoe 

Service limit 

1987 models 

1988 models 

No. 1 (top) 
No. 2 (middle) 

1989 models 

No. 1 (top) 
No. 2 (middle) 
OUGING) cas ccvetshacweeess 

3S-GE engine 
Standard 

Nose (top)... tect eccceeyss 
No. 2 (middle) 
OUTING Soacurcticeeusnatscrestiens 

Service limit 

NGipadia( TO) atwec 2-8 sce caeee 
No. 2 (middle) 
Oil FING peter ieee ite Boas 

5S-FE engine 
Standard 

NO ali(tOp) Acris eters 

No. 2 (middle) 
OUTING weeccsensx soaps Season 

Service limit 

INOval (TOP) eee. a cencteenes.s 

No. 2 (middle) 
ilar Gl icecs arcades es acacia 

4A-FE engine 
Standard 

ING@S1 (TOD) os carters 

No. 2 (middle) 
Or Milile eceecre eee rc 

Service limit 

Iosete(tOD) ieesece css x oteeee 

No. 2 (middle) 
ONIN Re Aa oeteter ent ceose = 

Piston ring side clearance 
2S-E and 3S-FE engines 
3S-GE engine 

1986 
OP WING rocn ertpaneanrs nae 

Middle ring..........::200++ 

1987 on 
TOD WIG seceredeewecceounexe== 

Middle ring.............20 

5S-FE engine 
4990 and 1991 (top and middle ring) 

1992 
TOPIMING  seaartecsca gir or ecto 

Middle sting) oes. s0-ce0=e- 

4A-FE engine 
TOP) eee ncece rene cnesceses- 
Middle ting inns. 2e2-cccssecrss= os 

Torque specifications* 
Main bearing cap bolts 

2S-E, 3S-FE, 3S-GE and 5S-FE engines 

AA-FE @ngine ...........2seeeeeeses 

Connecting rod cap nuts 

QS-E ENGinNe  .....sescceseeeeereeees 

3S-FE ONGiNe .......0seercererercoee 

3S-GE engine 
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0.0106 to 0.0201 inch 
0.0079 to 0.0217 inch 

0.0311 inch 

0.0315 inch 

0.0429 inch 

0.0323 inch 
0.0327 inch 
0.0441 inch 

0.0433 inch 

0.0437 inch 

0.0453 inch 

0.0130 to 0.0217 inch 
0.0177 to 0.0276 inch 
0.0079 to 0.0236 inch 

0.0335 inch 

0.0394 inch 

0.0354 inch 

0.0106 to 0.0197 inch 
0.0138 to 0.0234 inch 
0.0079 to 0.0217 inch 

0.0433 inch 

0.0472 inch 

0.0453 inch 

0.0098 to 0.0177 inch 
0.0059 to 0.0157 inch 
0.0039 to 0.0276 inch 

0.0413 inch 
0.0394 inch 
0.0512 inch 

0.0012 to 0.0028 inch 

0.0008 to 0.0024 inch 
0.0006 to 0.0022 inch 

0.0012 to 0.0028 inch 
0.0008 to 0.0024 inch 

0.0012 to 0.0028 inch 

0.0016 to 0.0031 inch 
0.0012 to 0.0028 inch 

0.0016 to 0.0032 inch 
0.0012 to 0.0028 inch 

Ft-Ibs 

43 
44 

36 
36 

43 
47 
49 
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5S-FE engine 
First turn 
SOCOM RIE. fuss cacsvav teach eweet eschew ngeaenaeevestacuasemet acdacmentancs 

4A-FE engine 
* Note: Refer to Part A for additional torque specifications. 

General information 

Included in this portion of Chapter 2 are the general overhaul pro- 
cedures for the cylinder head and internal engine components. 

The information ranges from advice concerning preparation for an 

overhaul and the purchase of replacement parts to detailed, step-by- 
step procedures covering removal and installation of internal engine 

components and the inspection of parts. 
The following Sections have been written based on the assump- 

tion that the engine has been removed from the vehicle. For informa- 
tion concerning in-vehicle engine repair, as well as removal and instal- 

lation of the external components necessary for the overhaul, see Part 

A of this Chapter and Section 7 of this Part. 
The Specifications included in this Part are only those necessary 

for the inspection and overhaul procedures which follow. Refer to Part 
A for additional Specifications. 

2 _ Engine overhaul - general information 

Refer to illustrations 2.4a and 2.4b 

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 thou- 
sands 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 bad. Perform a cylinder compression check to determine the ex- 
tent of the work required (see Section 3). 

Check the oil pressure with a gauge installed in place of the oil 

pressure sending unit (see illustrations) and compare it to the Specifi- 
cations. If it’s extremely low, the bearings and/or oil pump are proba- 
bly worn out. 

Loss of power, rough running, knocking or metallic engine noises, 
excessive valve train noise and high fuel consumption rates may also 

point to the need for an overhaul, especially if they’re all present at the 
same time. If a complete tune-up doesn’t remedy the situation, major 
mechanical work is the only solution. 

An engine overhaul involves restoring the internal parts to the 
specifications of a new engine. During an overhaul, the piston rings are 

replaced and the cylinder walls are reconditioned (rebored and/or 
honed). If a rebore is done by an automotive machine shop, new over- 
size pistons will also be installed. The main bearings, connecting rod 
bearings and camshaft bearings are generally replaced with new ones 
and, if necessary, the crankshaft may be reground to restore the jour- 
nals. Generally, the valves are serviced as well, since they’re usually in 
less-than-perfect condition at this point. While the engine is being 

overhauled, other components, such as the distributor, starter and al- 
ternator, can be rebuilt as well. The end result should be a like new en- 
gine that will give many trouble free miles. Note: Critical cooling sys- 
tem components such as the hoses, drivebelts, thermostat and water 
pump MUST be replaced with new parts when an engine is over- 
hauled. The radiator should be checked carefully to ensure that it isn’t 
clogged or leaking (see Chapter 3). Also, we don’t recommend over- 

= 
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tighten an additional 90-degrees 

36 

hauling the oil pump - always install a new one when an engine is re- 

built. 
Before beginning the engine overhaul, read through the entire 

procedure 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 tied up for a minimum of two weeks, espe- 

cially 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 deter- 

mine if they must be replaced. Often an automotive machine shop will 
handle the inspection of parts and offer advice concerning recondi- 

tioning and replacement. Note: Always wait until the engine has been 

completely disassembled and all components, especially the engine 

block, have been inspected before deciding what service and repair 

operations must be performed by an automotive machine shop. Since 

the block’s condition will be the major factor to consider when deter- 
mining whether to overhaul the original engine or buy a rebuilt one, 

never purchase parts or have machine work done on other compo- 

nents until the block has been thoroughly inspected. As a general rule, 
time is the primary cost of an overhaul, so it doesn’t pay to install worn 

or substandard 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. 

3 Cylinder compression check 

Refer to illustration 3.6 

1 Acompression check will tell you what mechanical condition the 

upper end (pistons, rings, valves, head gasket(s)) of your engine is in. 
Specifically, it can tell you if the compression is down due to leakage 
caused by worn piston rings, defective valves and seats or a blown 
head gasket. Note: The engine must be at normal operating tempera- 
ture and the battery must be fully charged for this check. 
2 __ Begin by cleaning the area around the spark plugs before you re- 

move them (compressed air should be used, if available, otherwise a 

small brush or even a bicycle tire pump will work). The idea is to pre- 

vent dirt from getting into the cylinders as the compression check is 
being done. 

3 Remove all of the spark plugs from the engine (Chapter 1). 
4 _ Block the throttle wide open. 

5 If the vehicle is equipped with a separate ignition coil, detach the 

coil wire from the center of the distributor cap and ground it on the en- 
gine block. Use a jumper wire with alligator clips on each end to en- 
sure a good ground. If the vehicle is equipped with the IIA integral coil 
and distributor, di$tonnect the ignition primary wiring. On EFI- 
equipped models, 'tHé fuel pump circuit should also be disabled (see 
Chapter 4). 

6 . Install the compression gauge in the spark plug hole (see illus- 
tration). 

7 Crank the engine over at least seven compression strokes and 

watch the gauge. The compression should build up quickly in a 
healthy engine. Low compression on the first stroke, followed by grad- 
ually increasing pressure on successive strokes, indicates worn piston 
rings. A low compression reading on the first stroke, which doesn’t 
build up during successive strokes, indicates leaking valves or a blown 
head gasket (a cracked head could also be the cause). Deposits on 
the undersides of the valve heads can also cause low compression. 
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2.4a The oil pressure can be checked by removing the sending 

unit and installing a pressure gauge in the hole 

Record the highest gauge reading obtained. 

8 Repeat the procedure for the remaining cylinders and compare 

the results to the Specifications. 

9  Addsome engine oil (about three squirts from a plunger-type oil 

can) to each cylinder, through the spark plug hole, and repeat the test. 

10 Ifthe compression increases after the oil is added, the piston 

rings are definitely worn. If the compression doesn’t increase signifi- 

cantly, the leakage is occurring at the valves or head gasket. Leakage 

past the valves may be caused by burned valve seats and/or faces or 

warped, cracked or bent valves. 

11 If two adjacent cylinders have equally low compression, there’s a 

strong possibility that the head gasket between them is blown. The 

appearance of coolant in the combustion chambers or the crankcase 

would verify this condition. 

12 If one cylinder is 20-percent lower than the others, and the engine 

has a slightly rough idle, a worn exhaust lobe on the camshaft could 

be the cause. 

13 If the compression is unusually high, the combustion chambers 

are probably coated with carbon deposits. If that’s the case, the cylin- 

der head(s) should be removed and decarbonized. 

14 If compression is way down or varies greatly between cylinders, it 

would be a good idea to have a leak-down test performed by an auto- 

motive repair shop. This test will pinpoint exactly where the leakage is 

occurring and how severe it is. 

EEE 

4 Engine removal - methods and precautions 
nn 

If you’ve decided that an engine must be removed for overhaul or 

major repair work, several preliminary steps should be taken. 

Locating a suitable place to work is extremely important. Ade- 

quate work space, along with storage space for the vehicle, will be 

needed. If a shop or garage isn’t available, at the very least a flat, level, 

clean work surface made of concrete or asphalt is required. 

Cleaning the engine compartment and engine before beginning 

the removal procedure will help keep tools clean and organized. 

An engine hoist or A-frame will also be necessary. Make sure the 

equipment is rated in excess of the combined weight of the engine 

and transaxle. Safety is of primary importance, considering the poten- 

tial hazards involved in lifting the engine out of the vehicle. 

If the engine is being removed by a novice, a helper should be 

available. Advice and aid from someone more experienced would also 

be helpful. There are many instances when one person cannot simul- 

taneously perform all of the operations required when lifting the engine 

out of the vehicle. 

Plan the operation ahead of time. Arrange for or obtain all of the 

tools and equipment you'll need prior to beginning the job. Some of 

the-equipment necessary to perform engine removal and installation 

safely and with relative ease are (in addition to an engine hoist) a heavy 

2.4b On 3S-FE, 3S-GE and 5S-FE models, the oil pressure 

sending unit (arrow) is located on the left front corner of the 

cylinder head; on 2S-E engines, the sender is located in the left 

front corner of the engine block; on 4A-FE engines, it’s on the 

front of the engine block near the oil filter 

Nt 

3.6 Acompression gauge with a threaded fitting for the spark 

plug hole is preferred over the type that requires hand pressure to 

maintain the seal - be sure to open the throttle valve as far as 

possible during the compression check! 

duty floor jack, complete sets of wrenches and sockets as described 

in the front of this manual, wooden blocks and plenty of rags and 

cleaning solvent for mopping up spilled oil, coolant and gasoline. If the 

hoist must be rented, make sure that you arrange for it in advance and 

perform all of the operations possible without it beforehand. This will 

save you money and time. 
Plan for the vehicle to be out of use for quite a while. A machine 

shop will be required to perform some of the work which the do-it- 

yourselfer can’t accomplish without special equipment. These shops 

often have a busy schedule, so it would be a good idea to consult 

them before removing the engine in order to accurately estimate the 

amount of time required to rebuild or repair components that may 

need work. 

Always be extremely careful when removing and installing the en- 

gine. Serious injury can result from careless actions. Plan ahead, take 

your time and a job of this nature, although major, can be accom- 

plished successfully. 

i 

5 _ Engine - removal and installation 
eee 

Refer to illustrations 5.5, 5.10, 5.15, 5.19, 5.20, 5.22a, 5.22b, 5.23a, 

5.23b and 5.27 
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5.5 On 3S-GE and 5S-FE engines, remove the upper 
suspension brace 

5.15 Unbolt the air conditioning compressor and use wire or 
rope to tie it out of the way 

Warning: Gasoline is extremely flammable, so take extra precautions 
when disconnecting any part of the fuel system. Don't smoke or allow 
open flames or bare light bulbs in or near the work area and don't work 
in a garage where a natural 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. 

Note: Read through the entire Section before beginning this proce- 
dure. The engine and transaxle are removed as a unit and then sepa- 
rated outside the vehicle. 

Removal 
1 Relieve the fuel system pressure (see Chapter 4). 
2 Remove the battery (see Chapter 5). 

hood (see Chapter 11). 
4 Remove the air cleaner assembly (see Chapter 4). 

5 _ If you’re working on a 3S-GE or 5S-FE engine, remove the sus- 
pension upper brace (see illustration). 

6 Remove the cruise control actuator and bracket. 

7 _ If you’re working on a 1990 or later model, remove the engine re- 
lay box and air conditioner relay box. 

8 _ If you’re working on a 1990 or later model, remove the evapora- 
tive emissions charcoal canister (see Chapter 6). 

9 Raise the vehicle and support it securely on jackstands. Drain the 
cooling system and engine oil and remove the drivebelts (see Chap- 
ter 1). 

SET 

3 Place protective covers on the fenders and cowl and remove the. 

10. Clearly label, then disconnect all vacuum lines, coolant and emis- 
sions hoses, wiring harness connectors, ground straps and fuel lines. 
Masking tape and/or a touch up paint applicator work well for marking 

items (see illustration). Take instant photos or sketch the locations of 
components and brackets. 

11. Remove the cooling fan(s), shroud(s) and radiator (see Chapter 3). 
12 Release the residual fuel pressure in the tank by removing the gas 
cap, then undo the fuel lines connecting the engine to the chassis (see 
Chapter 4). Plug or cap all open fittings. 

13 Disconnect the throttle linkage (and transaxle linkage speed con- 
trol cable, when equipped) from the engine (see Chapter 4). 
14 On power steering equipped vehicles, unbolt the power steering 
pump. If clearance allows, tie the pump aside without disconnecting 
the hosggi if:necessary, remoyve,the pump (see Chapter 10). 
15 On. i Conditioning equipped vehicles, unbolt the compressor 
and set it aside (see illustration). Warning: Do not disconnect the re- 
frigerant hoses. 

16 Remove the front exhaust pipe (see Chapter 4). 
17 Remove the front suspension crossmember (see Chapter 10). 
18 Remove the driveaxles and clutch release cylinder (if equipped) 
(see Chapter 8), wire harness, shift linkage and speedometer cable 
from the transaxle (see Chapter 7). It isn’t necessary to disconnect the 
release cylinder hose. 
19 Attach a lifting sling to the brackets on the engine. Position a 
hoist and connect the sling to it. Take up the slack until there is slight 
tension on the hoist (see illustration). 
20 If you’re working on a 1989 or later model, remove the engine 
mounting center member (see illustration). 
21 Recheck to be sure nothing except the mounts are still connect- 
ing the engine/transaxle to the vehicle. Disconnect anything still re- 
maining. 



5.20 On 1989 and later models, remove the engine mounting 
center member 

5.22b If you don’t remove the rear transaxle mount on later 

models, it will catch on the steering rack (arrow) as you lift 

the engine 

22 Support the transaxle with a floor jack. Place a block of wood on 

the jack head to prevent damage to the transaxle. Remove the 

through-bolts from the engine and transaxle mounts (see illustration). 

On later models, unbolt the rear transaxle mount bracket from the 

transaxle (see Chapter 7) to prevent interference with the steering gear 

(see illustration). Warning: Do not place any part of your body under 

the engine/transaxle when it’s supported only by a hoist or other lifting 

device. 

23 Slowly lift the engine/transaxle out of the vehicle. It may be nec- 

essary to pry the mounts away from the frame brackets (see illustra- 

tions). 

24 Move the engine/transaxle away from the vehicle and carefully 

lower the hoist until the transaxle is supported in a level position. 

25 Remove the engine block-to-transaxle brace. 

26 On automatic transaxle equipped models, detach the torque con- 

verter dust shield from the lower bellhousing. Remove the torque con- 

verter-to-driveplate fasteners (see Chapter 7) and push the converter 

back slightly into the bellhousing. 

27 Remove the engine-to-transaxle bolts and separate the engine 

from the transaxle (see illustration). The torque converter should re- 

main in the transaxle. 

28 Place the engine on the floor or remove the flywheel or driveplate 

and mount the engine on an engine stand. 

Installation 
29 Check the engine/transaxle mounts. If they’re worn or damaged, 

replace them. 

30 On manual transaxle equipped models, inspect the clutch com- 

5.22a_ If the transaxle mount through-bolt hits the fuel filter 

(arrow), unbolt the filter bracket and move it aside 

fd Ce 

5.23a Be sure the upper transaxle mount separates from the 

bracket (arrow) 

, ft a7 
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5.23b You may have to pry the mounts out of the frame brackets 

ponents (see Chapter 8) and, on automatic transaxle models, inspect 

the converter seal and bushing. 

31 On automatic transaxle equipped models, apply a dab of grease 

to the nose of the torque converter and to the seal lips. 
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5.27 Remove the transaxle-to-engine bolts and separate the 
engine from the transaxle 

32 Carefully guide the transaxle into place, following the procedure 
outlined in Chapter 7. Caution: Do not use the bolts to force the en- 
gine and transaxle into alignment. It may crack or damage major com- 
ponents. Install the torque converter-to-driveplate fasteners and 

tighten them to the torque listed in this Chapter's Specifications. 
33 Install the engine-to-transaxle bolts and tighten them securely. 

34 Attach the hoist to the engine and carefully lower the 
engine/transaxle assembly into the engine compartment. 
35 Install the mount bolts and tighten them securely. 
36 Reinstall the remaining components and fasteners in the reverse 
order of removal. 
37 Add coolant, oil, power steering and transmission fluids as 
needed (See Chapter 1). 
38 Run the engine and check for proper operation and leaks. Shut 
off the engine and recheck the fluid levels. 

6 Engine rebuilding alternatives 

The do-it-yourselfer is faced with a number of options when per- 
forming an engine overhaul. The decision to replace the engine block, 

piston/connecting rod assemblies and crankshaft depends on a num- 
ber of factors, with the number one consideration being the condition 
of the block. Other considerations are cost, access to machine shop 
facilities, parts availability, time required to complete the project and 
the extent of prior mechanical experience on the part of the do-it-your- 
selfer. 

Some of the rebuilding alternatives include: 
Individual parts - If the inspection procedures reveal that the en- 

gine block and most engine components are in reusable condition, 
purchasing individual parts may be the most economical alternative. 
The block, crankshaft and piston/connecting rod assemblies should alll SS 
be inspected carefully. Even if the block shows little wear, the cylinder™ 
bores should be surface honed. 

Short block - A short block consists of an engine block with a 
crankshaft and piston/connecting rod assemblies already installed. All 
new bearings are incorporated and all clearances will be correct. The 
existing camshaft, valve train components, cylinder head(s) and exter- 
nal parts can be bolted to the short block with little or no machine 
shop work necessary. 

Long block - A long block consists of a short block plus an oil 
pump, oil pan, cylinder head, camshaft and valve train components, 
timing pulleys and belt. All components are installed with new bear- 
ings, seals and gaskets incorporated throughout. The installation of 

manifolds and external parts is all that’s necessary. 
Give careful thought to which alternative is best for you and dis- 

cuss the situation with local automotive machine shops, auto parts 
dealers and experienced rebuilders before ordering or purchasing re- 
placement parts. 

nee 

7 Engine overhaul - disassembly sequence 

ee ee SS SS 

Refer to illustration 7.5 

1 It’s much easier to disassemble and work on the engine if it’s 

mounted on a portable engine stand. A stand can often be rented 

quite cheaply from an equipment rental yard. Before the engine is 

mounted on a stand, the flywheel/driveplate and rear oil seal retainer 

should be removed from the engine. 

2 ‘If astand isn’t available, it’s possible to disassemble the engine 

with it blocked up on the floor. Be extra careful not to tip or drop the 

engine when working without a stand. 
3 If you’re going to obtain a rebuilt engine, all external components 

must come off first, to be transferred to the replacement engine, just 

as they will if you’re doing a complete engine overhaul yourself. These 

include: 
Alternator and brackets 
Emissions control components 
Distributor, spark plug wires and spark plugs 

Thermostat and housing cover 
Water pump 

EFI components 

Intake/exhaust manifolds 
Oil filter 
Engine mounts 
Clutch and flywheel/driveplate 
Engine rear plate 

Note: When removing the external components from the engine, pay 
close attention to details that may be helpful or important during instal- 
lation. Note the installed position of gaskets, seals, spacers, pins, 

brackets, washers, bolts and other small items. 
4 If you’re obtaining a short block, which consists of the engine 
block, crankshaft, pistons and connecting rods all assembled, then the 
cylinder head, oil pan and oil pump will have to be removed as well. 

See Engine rebuilding alternatives for additional information regarding 
the different possibilities to be considered. 
5 _ If you’re planning a complete overhaul, the engine must be disas- 
sembled and the internal components removed in the following order 
(see illustration). 

Valve cover 

Intake and exhaust manifolds 
Timing belt covers 

Timing belt and pulleys 

Camshaft and rocker arms (2S-E engine) 
Camshafts and lifters (all except 2S-E engine) 
Cylinder head 
Oil pan 
Oil pump 

Piston/connecting rod assemblies 
Crankshaft rear oil seal retainer 
Crankshaft and main bearings 

6 Before beginning the disassembly and overhaul procedures, 
»,make sure the following items are available. Also, refer to Engine over- 
5 b 

aul - reassembly sequence for a list of tools and materials needed for 
igine reassembly. 

_. Common hand tools 
~ Small cardboard boxes or plastic bags for storing parts 
Gasket scraper 

Ridge reamer 
Vibration damper puller 
Micrometers 

Telescoping gauges 

Dial indicator set 
Valve spring compressor 
Cylinder surfacing hone 
Piston ring groove cleaning tool 
Electric drill motor 
Tap and die set 
Wire brushes 
Oil gallery brushes 
Cleaning solvent 
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7.5 Engine lower end components (5S-FE engine shown; others similar) 
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8.2 Asmall plastic bag, with an appropriate label, can be used 

to store the valve train components so they can be kept together 

and reinstalled in the correct guide 

8 Cylinder head - disassembly 

Refer to illustrations 8.2 and 8.3 

Note: New and rebuilt cylinder heads are commonly available for most 
engines at dealerships and auto parts stores. Due to the fact that some 
specialized tools are necessary for the disassembly and inspection 
procedures, and replacement parts may not be readily available, it may 

be more practical and economical for the home mechanic to purchase 
a replacement head rather than taking the time to disassemble, inspect 
and recondition the original. 
1 Cylinder head disassembly involves removal of the intake and ex- 
haust valves and related components. It’s assumed that the lifters or 

rocker arms and camshaft(s) have already been removed (see Part A 

as needed). 
2 __ Before the valves are removed, arrange to label and store them, 
along with their related components, so they can be kept separate and 
reinstalled in the same valve guides they are removed from (see illus- 

tration). 
3 Compress the springs on the first valve with a spring compressor 
and remove the keepers (see illustration). Carefully release the valve 
spring compressor and remove the retainer, the spring and the spring 

seat (if used). Caution: /f you’re working on any engine except a 2S-E, 
be very careful not to nick or otherwise damage the lifter bores when 
compressing the valve springs. 
4 Pull the valve out of the head, then remove the oil seal from the 

guide. If the valve binds in the guide (won’t pull through), push it back 
into the head and deburr the area around the keeper groove with a fine 
file or whetstone. 
5 Repeat the procedure for the remaining valves. Remember to 

keep all the parts for each valve together so they can be reinstalled in 
the same locations. 
6 Once the valves and related components have been removed 
and stored in an organized manner, the head should be thoroughly 
cleaned and inspected. If a complete engine overhaul is being done, 
finish the engine disassembly procedures before beginning the cylin- 
der head cleaning and inspection process. 

9 Cylinder head - cleaning and inspection 

Refer to illustrations 9.12, 9.14, 9.16, 9.17 and 9.18 

1. Thorough cleaning of the cylinder head and related valve train 
components, followed by a detailed inspection, will enable you to de- 
cide how much valve service work must be done during the engine 
overhaul. Note: /f the engine was severely overheated, the cylinder 
head is probably warped (see Step 712). 
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8.3 Compress the spring until the keepers can be removed 

Cleaning 
2 Scrape all traces of old gasket material and sealing compound off 

the head gasket, intake manifold and exhaust manifold sealing sur- 

faces. Be very careful not to gouge the cylinder head. Special gasket 
removal solvents that soften gaskets and make removal much easier 

are available at auto parts stores. 
3 Remove all built-up scale from the coolant passages. 

4 Run astiff wire brush through the various holes to remove de- 
posits that may have formed in them. 
5 Run an appropriate size tap into each of the threaded holes to re- 

move corrosion and thread sealant that may be present. If com- 
pressed air is available, use it to clear the holes of debris produced by 
this operation. Warning: Wear eye protection when using compressed 

air! 
6 Clean the exhaust and intake manifold stud threads with a wire 
brush. 

7 Clean the cylinder head with solvent and dry it thoroughly. Com- 
pressed air will speed the drying process and ensure that all holes and 
recessed areas are clean. Note: Decarbonizing chemicals are available 

and may prove very useful when cleaning cylinder heads and valve 
train components. They are very caustic and should be used with cau- 
tion. Be sure to follow the instructions on the container. 

8 Clean the lifters and rocker arms (if used) with solvent and dry 
them thoroughly (don’t mix them up during the cleaning process). 
Compressed air will speed the drying process and can be used to 
clean out the oil passages. 

9 Clean all the valve springs, spring seats, keepers and retainers 
with solvent and dry them thoroughly. Do the components from one 
valve at a time to avoid mixing up the parts. 

10 Scrape off any heavy deposits that may have formed on the 
valves, then use a motorized wire brush to remove deposits from the 
valve heads and stems. Again, make sure the valves don’t get mixed 
up. 

Inspection 
Note: Be sure to perform all of the following inspection procedures be- 
fore concluding that machine shop work is required. Make a list of the 

items that need attention. The inspection procedures for the lifters and 

rocker arms, as well as the camshaft(s), can be found in Part A. 

Cylinder head 

11 Inspect the head very carefully for cracks, evidence of coolant 
leakage and other damage. If cracks are found, check with an automo- 

tive machine shop concerning repair. If repair isn’t possible, a new 
cylinder head should be obtained. 
12 Using a straightedge and feeler gauge, check the head gasket 
mating surface for warpage (see illustration). If the warpage exceeds 
the specified limit, it can be resurfaced at an automotive machine 
shop. 
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9.12 Check the cylinder head gasket surfaces for warpage by 
trying to slip a feeler gauge under the precision straightedge (see 
the Specifications for the maximum warpage allowed and use a 

feeler gauge of that thickness) 

13 Examine the valve seats in each of the combustion chambers. If 

they’re pitted, cracked or burned, the head will require valve service 

that’s beyond the scope of the home mechanic. 

14 Measure the valve guide inside diameter with a small hole gauge 

and micrometer (see illustration), then measure the valve stem diam- 

eter and subtract it from the valve guide diameter to obtain the stem- 

to-guide clearance. Also, on the 2S-E engine, check the valve stem 

deflection crosswise (parallel to the rocker arm) with a dial indicator at- 

tached securely to the head. The valve must be in the guide and ap- 

proximately 1/16-inch off the seat. The total valve stem movement in- 

dicated by the gauge needle must be noted. If it exceeds the specified 

stem-to-guide clearance limit, the valve guides should be replaced. Af- 

ter this is done, if there’s still some doubt regarding the condition of 

the valve guides they should be checked by an automotive machine 

shop (the cost should be minimal). 

Valves 

15: Carefully inspect each valve face for uneven wear, deformation, 

cracks, pits and burned areas. Check the valve stem for scuffing and 

galling and the neck for cracks. Rotate the valve and check for any ob- 

vious indication that it’s bent. Look for pits and excessive wear on the 

end of the stem. The presence of any of these conditions indicates the 

need for valve service by an automotive machine shop. 

16 Measure the margin width on each valve (see illustration). Any 

valve with a margin narrower than specified will have to be replaced 

with a new one. 

Valve components 

17 Check each valve spring for wear (on the ends) and pits. Measure 

the free length and compare it to the Specifications (see illustration). 

Any springs that are shorter than specified have sagged and should 

not be reused. The tension of all springs should be checked with a 

special fixture before deciding that they’re suitable for use in a rebuilt 

engine (take the springs to an automotive machine shop for this 

check). 

VALVE 
GAUGE GUIDE 
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9.14 Use asmall hole gauge to determine the inside diameter of 
the valve guides (the gauge is then measured with a micrometer) 

VALVE MARGIN WIDTH 

9.16 The margin width on each valve must be as specified (if no 

margin exists, the valve cannot be reused) 

9.17 Measure the free length of each valve spring with a dial or 

vernier caliper 

18 Stand each spring on a flat surface and check it for squareness 

(see illustration). If any of the springs are distorted or sagged, replace 

all of them with new parts. 
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9.18 Check each valve spring for squareness 

19 Check the spring retainers and keepers for obvious wear and 
cracks. Any questionabie parts should be replaced with new ones, as 
extensive damage will occur if they fail during engine operation. 
20 Any damaged or excessively worn parts must be replaced with 

new ones. 
21 If the inspection process indicates that the valve components are 
in generally poor condition and worn beyond the limits specified, 
which is usually the case in an engine that’s being overhauled, re- 
assemble the valves in the cylinder head and refer to valve servicing 
recommendations (see Section 10). 

10 Valves - servicing 

1 Because of the complex nature of the job and the special tools 
and equipment needed, servicing of the valves, the valve seats and the 
valve guides, commonly known as a valve job, should be done by a 

professional. 
2 The home mechanic can remove and disassemble the head, do 
the initial cleaning and inspection, then reassemble and deliver it to a 
dealer service department or an automotive machine shop for the ac- 

tual service work. Doing the inspection will enable you to see what 
condition the head and valvetrain components are in and will ensure 
that you know what work and new parts are required when dealing 
with an automotive machine shop. 
3 The dealer service department, or automotive machine shop, will 

remove the valves and springs, recondition or replace the valves and 

valve seats, recondition the valve guides, check and replace the valve 
springs, spring retainers and keepers (as necessary), replace the valve 
seals with new ones, reassemble the valve components and make 
sure the installed spring height is correct. The cylinder head gasket 
surface will also be resurfaced if it’s warped. 
4 After the valve job has been performed by a professional, the 
head will be in like new condition. When the head is returned, be sure 
to clean it again before installation on the engine to remove any metal 
particles and abrasive grit that may still be present from the valve ser- 
vice or head resurfacing operations. Use compressed air, if available, 
to blow out all the oil holes and passages. 

11 Cylinder head - reassembly 

Refer to illustration 11.3 

1 Regardless of whether or not the head was sent to an automotive 
repair shop for valve servicing, make sure it’s clean before beginning 
reassembly. 
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11.3. Gently tap the valve seals into place with a deep socket 

and hammert1 

2 If the head was sent out for valve servicing, the valves and related 
components will already be in place.3 Install new seals on each of 
the valve guides. Note: /ntake and exhaust valves require different 
seals - DO NOT mix them up! Gently tap each intake valve seal into 
place until it’s seated on the guide (see illustration). Caution: Don’t 
hammer on the valve seals once they’re seated or you may damage 
them. Don’t twist or cock the seals during installation or they won’t 
seat properly on the valve stems. 
4 _ Beginning at one end of the head, lubricate and install the first 
valve. Apply moly-base grease or clean engine oil to the valve stem. 
5 Drop the spring seat or shim(s) (if equipped) over the valve guide 
and set the valve spring and retainer in place. 
6 Compress the springs with a valve spring compressor and care- 
fully install the keepers in the upper groove, then slowly release the 
compressor and make sure the keepers seat properly. Apply a small 
dab of grease to each keeper to hold it in place if necessary (see illus- 
tration 12.17 in Part A). 

7 Repeat the procedure for the remaining valves. Be sure to return 

the components to their original locations - don’t mix them up! 

12 Pistons/connecting rods - removal 

Refer to illustrations 12.1, 12.3, 12.4, and 12.6 

Note: Prior to removing the piston/connecting rod assemblies, remove 
the cylinder head, the oil pan and the oil pump pick-up tube by refer- 
ring to the appropriate Sections in Part A. 
1 Use your fingernail to feel if a ridge has formed at the upper limit 
of ring travel (about 1/4-inch down from the top of each cylinder). If 
carbon deposits or cylinder wear have produced ridges, they must be 
completely removed with a special tool (see illustration). Follow the 
manufacturer’s instructions provided with the tool. Failure to remove 
the ridges before attempting to remove the piston/connecting rod as- 
semblies may result in piston breakage. 

2 ‘After the cylinder ridges have been removed, turn the engine up- 
side-down so the crankshaft is facing up. 
3 Before the connecting rods are removed, check the endplay with 
feeler gauges. Slide them between the first connecting rod and the 
crankshaft throw until the play is removed (see illustration). The end- 
play is equal to the thickness of the feeler gauge(s). If the endplay ex- 
ceeds the service limit, new connecting rods will be required. If new 

rods (or a new crankshaft) are installed, the endplay may fall under the 
specified minimum (if it does, the rods will have to be machined to re- 
store it - consult an automotive machine shop for advice if necessary). 
Repeat the procedure for the remaining connecting rods. 
4 Check the connecting rods and caps for identification marks. If 
they aren’t plainly marked, use a small center-punch to make the ap- 
propriate number of indentations on each rod and cap (1, 2, 3, etc., 
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12.1 Aridge reamer is required to remove the ridge from the 

top of each cylinder - do this before removing the pistons! 

12.4 The connecting rods and caps should be marked to 

indicate which cylinder they’re installed in - if they aren’t, mark 

them with a center-punch to avoid confusion during reassembly 

13.1 Checking crankshaft endplay with a dial indicator 

depending on the engine type and cylinder they’re associated with) 

(see illustration). 

5 Loosen each of the connecting rod cap nuts 1/2-turn at a time 

until they can be removed by hand. Remove the number one connect- 

ing rod cap and bearing insert. Don’t drop the bearing insert out of the 

cap. 
6 : Slip a short length of plastic or rubber hose over each connecting 

rod cap bolt to protect the crankshaft journal and cylinder wall as the 

12.3. Check the connecting rod side clearance with a feeler 

gauge as shown here 

12.6 To prevent damage to the crankshaft journals and cylinder 
walls, slip sections of hose over the rod bolts before removing 

the pistons 

piston is removed (see illustration). 
7 Remove the bearing insert and push the connecting rod/piston 
assembly out through the top of the engine. Use a wooden hammer 
handle to push on the upper bearing surface in the connecting rod. If 
resistance is felt, double-check to make sure that all of the ridge was 

removed from the cylinder. 
8 Repeat the procedure for the remaining cylinders. 
9 After removal, reassemble the connecting rod caps and bearing 
inserts in their respective connecting rods and install the cap nuts fin- 
ger tight. Leaving the old bearing inserts in place until reassembly will 
help prevent the connecting rod bearing surfaces from being acciden- 

tally nicked or gouged. 
10 Don’t separate the pistons from the connecting rods (see Section 

17). 

13 Crankshaft - removal 

Refer to illustrations 13.1 and 13.3 

Note: The crankshaft can be removed only after the engine has been 

removed from the vehicle. It’s assumed that the flywheel or driveplate, 
vibration damper, timing belt, oil pan, oil pick-up tube, oil pump and 

piston/connecting rod assemblies have already been removed. The 
rear main oil seal retainer must be unbolted and separated from the 

block before proceeding with crankshaft removal. 
1 Before the crankshaft is removed, check the endplay. Mount a 
dial indicator with the stem in line with the crankshaft and just touch- 
ing the crankshaft (see illustration). 

t 
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14.1. The core plugs should be removed with a puller - if they’re 
driven into the block they may be impossible to retrieve 

2 Push the crankshaft all the way to the rear and zero the dial indi- 
cator. Next, pry the crankshaft to the front as far as possible and 
check the reading on the dial indicator. The distance that it moves is 
the endplay. If it’s greater than specified, check the crankshaft thrust 
surfaces for wear. If no wear is evident, new thrust washers should 

correct the endplay. 
3 ‘If adial indicator isn’t available, feeler gauges can be used. Gen- 
tly pry or push the crankshaft all the way to the front of the engine. Slip 
feeler gauges between the crankshaft and the front face of the thrust 
main bearing to determine the clearance (see illustration). The thrust 

bearing is number three (center). 
4 Check the main bearing caps to see if they’re marked to indicate 
their locations. They should be numbered consecutively from the front 
of the engine to the rear. If they aren’t, mark them with number stamp- 
ing dies or a center-punch. Main bearing caps generally have a cast-in 
arrow, which points to the front of the engine. Loosen the main bearing 
cap bolts 1/4-turn at a time each, starting with the front and rear caps 
and working toward the center, until they can be removed by hand. 
Note if any stud bolts are used and make sure they’re returned to their 

original locations when the crankshaft is reinstalled. 
5 Gently tap the caps with a soft-face hammer, then separate them 
from the engine block. If necessary, use the bolts as levers to remove 
the caps. Try not to drop the bearing inserts if they come out with the 

caps. 
6 Carefully lift the crankshaft out of the engine. It may be a good 
idea to have an assistant available, since the crankshaft is quite heavy. 
With the bearing inserts in place in the engine block and main bearing 
caps or cap assembly, return the caps to their respective locations on 

the engine block and tighten the bolts finger tight. 

14 Engine block - cleaning 

Refer to illustrations 14.1, 14.8 and 14.10 

Caution: The core plugs (also known as freeze or soft plugs) may be 
difficult or impossible to retrieve if they’re driven into the block coolant 

passages. 
1 Drill a small hole in the center of each core plug and pull them out 
with an auto body type dent puller (see illustration). 
2 Using a gasket scraper, remove all traces of gasket material from 
the engine block. Be very careful not to nick or gouge the gasket seal- 

ing surfaces. 

3 Remove the main bearing caps or cap assembly and separate the 

bearing inserts from the caps and the engine block. Tag the bearings, 
indicating which cylinder they were removed from and whether they 
were in the cap or the block, then set them aside. 
4 Remove all of the threaded oil gallery plugs from the block. The 
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14.8 All bolt holes in the block - particularly the main bearing 

cap and head bolt holes - should be cleaned and restored with a 

tap (be sure to remove debris from the holes after this is done) 

plugs are usually very tight - they may have to be drilled out and the 
holes retapped. Use new plugs when the engine is reassembled. 
5 If the engine is extremely dirty it should be taken to an automotive 

machine shop to be steam cleaned or hot tanked. 
6 After the block is returned, clean all oil holes and oil galleries one 
more time. Brushes specifically designed for this purpose are available 
at most auto parts stores. Flush the passages with warm water until 
the water runs clear, dry the block thoroughly and wipe all machined 
surfaces with a light, rust preventive oil. If you have access to com- 
pressed air, use it to speed the drying process and to blow out all the 
oil holes and galleries. Warning: Wear eye protection when using 
compressed air! 

7 If the block isn’t extremely dirty or sludged up, you can do an ad- 
equate cleaning job with hot soapy water and a stiff brush. Take plenty 

of time and do a thorough job. Regardless of the cleaning method 
used, be sure to clean all oil holes and galleries very thoroughly, dry 
the block completely and coat all machined surfaces with light oil. 
8 The threaded holes in the block must be clean to ensure accurate 
torque readings during reassembly. Run the proper size tap into each 
of the holes to remove rust, corrosion, thread sealant or sludge and re- 

store damaged threads (see illustration). If possible, use compressed 
air to clear the holes of debris produced by this operation. Now is a 
good time to clean the threads on the head bolts and the main bearing 
cap bolts as well. 

9 Reinstall the main bearing caps and tighten the bolts finger tight. 
10 After coating the sealing surfaces of the new core plugs with Per- 

matex no. 2 sealant, install them in the engine block (see illustration). 

Make sure they’re driven in straight and seated properly or leakage 
could result. Special tools are available for this purpose, but a large 
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14.10 A large socket on an extension can be used to drive the 
new core plugs into the bores 

i il 

15.4b The ability to “feel” when the telescoping gauge is at 

the correct point will be developed over time, so work slowly 

and repeat the check until you’re satisfied that the bore 

measurement is accurate 

socket, with an outside diameter that will just slip into the core plug, a 

1/2-inch drive extension and a hammer will work just as well. 

11 Apply non-hardening sealant (such as Permatex no. 2 or Teflon 

pipe sealant) to the new oil gallery plugs and thread them into the 

holes in the block. Make sure they’re tightened securely. 

12 Ifthe engine isn’t going to be reassembled right away, cover it 

with a large plastic trash bag to keep it clean. 

ee 

15 Engine block - inspection 
oS 

Refer to illustrations 15.4a, 15.4b, 15.4c, 15.12a and 15.12b 

1 Before the block is inspected, it should be cleaned (see Section 

14). 
2 Visually check the block for cracks, rust and corrosion. Look for 

stripped threads in the threaded holes. It’s also a good idea to have 

the block checked for hidden cracks by an automotive machine shop 

that has the special equipment to do this type of work. lf defects are 

found, have the block repaired, if possible, or replaced. 

3 Check the cylinder bores for scuffing and scoring. 

4 Measure the diameter of each cylinder at the top (just under the 

15.4a Measure the diameter of each cylinder just under the wear 

ridge (A), at the center (B) and at the bottom (C) 

15.4c The gauge is then measured with a micrometer to 

determine the bore size 

ridge area), center and bottom of the cylinder bore, parallel to the 

crankshaft axis (see illustrations). 
5 Next, measure each cylinder’s diameter at the same three loca- 
tions across the crankshaft axis. Compare the results to the Specifica- 

tions. 
6 If the required precision measuring tools aren’t available, the pis- 
ton-to-cylinder clearances can be obtained, though not quite as accu- 
rately, using feeler gauge stock. Feeler gauge stock comes in 12-inch 
lengths and various thicknesses and is generally available at auto 

parts stores. 

7 Tocheck the clearance, select a feeler gauge and slip it into the 
cylinder along with the matching piston. The piston must be posi- 
tioned exactly as it normally would be. The feeler gauge must be be- 
tween the piston and cylinder on one of the thrust faces (90-degrees 

to the piston pin bore). 
8 The piston should slip through the cylinder (with the feeler gauge 

in place) with moderate pressure. 
9 If it falls through or slides through easily, the clearance is exces- 

sive and a new piston will be required. If the piston binds at the lower 
end of the cylinder and is loose toward the top, the cylinder is tapered. 
If tight spots are encountered as the piston/feeler gauge is rotated in 

the cylinder, the cylinder is out-of-round. 
10 Repeat the procedure for the remaining pistons and cylinders. 
11 If the cylinder walls are badly scuffed or scored, or if they’re out- 
of-round or tapered beyond the limits given in the Specifications, have 

the engine block rebored and honed at an automotive machine shop. 
If a rebore is done, oversize pistons and rings will be required. 
12 Using a precision straightedge and feeler gauge, check the block 
deck (the surface that mates with the cylinder head) for distortion (see 
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415.12a Check the block deck for distortion with a precision 

straightedge and feeler gauges 

16.3a A “bottle brush” hone will produce better results if you 

have never honed cylinders before 

illustrations). If it’s distorted beyond the specified limit, it can be 

resurfaced by an automotive machine shop. 
13 If the cylinders are in reasonably good condition and not worn to 
the outside of the limits, and if the piston-to-cylinder clearances can 
be maintained properly, then they don’t have to be rebored. Honing is 

all that’s necessary (see Section 16). 

16 Cylinder honing 

Refer to illustrations 16.3a and 16.3b 

1 Prior to engine reassembly, the cylinder bores must be honed so 
the new piston rings will seat correctly and provide the best possible 
combustion chamber seal. Note: /f you don’t have the tools or don’t 

want to tackle the honing operation, most automotive machine shops 

will do it for a reasonable fee. 
2 _ Before honing the cylinders, install the main bearing caps (with- 

out bearing inserts) and tighten the bolts to the specified torque. 
3 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, but for the less experi- 
enced mechanic the “bottle brush” hone will probably be easier to use. 

You'll also need some kerosene or honing oil, rags and an electric drill 
motor. Proceed as follows: 
a) Mount the hone in the drill motor, compress the stones and slip it 

into the first cylinder (see illustration). Be sure to wear safety goggles 
or a face shield! 
b) Lubricate the cylinder with plenty of honing oil, turn on the drill 

and move the hone up-and-down in the cylinder at a pace that will 
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15.12b Lay the straightedge across the block, diagonally and 

from end-to-end when making the check 

CROSSHATCH 
PATTERN 

16.3b The cylinder hone should leave a smooth, crosshatch 

pattern with the lines intersecting at approximately a 
60-degree angle 

produce a fine crosshatch pattern on the cylinder walls. Ideally, the 
crosshatch lines should intersect at approximately a 60-degrees angle 
(see illustration). Be sure to use plenty of lubricant and don’t take off 
any more material than is absolutely necessary to produce the desired 
finish. Note: Piston ring manufacturers may specify a smaller 
crosshatch angle than the traditional 60-degrees - read and follow any 
instructions included with the new rings. 
c) Don’t withdraw the hone from the cylinder while it’s running. In- 

stead, shut off the drill and continue moving the hone up-and-down in 
the cylinder until it comes to a complete stop, then compress the 
stones and withdraw the hone. If you’re using a “bottle brush” type 
hone, stop the drill motor, then turn the chuck in the normal direction 
of rotation while withdrawing the hone from the cylinder. 
d) Wipe the oil out of the cylinder and repeat the procedure for the 

remaining cylinders. 
4 After the honing job is complete, chamfer the top edges of the 
cylinder 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. 

5 The entire engine block must be washed again very thoroughly 
with warm, soapy water to remove all traces of the abrasive grit pro- 
duced during the honing operation. Note: The bores can be consid- 
ered clean when a lint-free white cloth - dampened with clean engine 
oil - used to wipe them out doesn’t pick up any more honing residue, 
which will show up as gray areas on the cloth. Be sure to run a brush 
through all oil holes and galleries and flush them with running water. 
6 After rinsing, dry the block and apply a coat of light rust preven- 
tive oil to all machined surfaces. Wrap the block in a plastic trash bag 
to keep it clean and set it aside until reassembly. 
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17.4a The piston ring grooves can be cleaned with a special 

tool, as shown here, .. . 

17.10 Check the ring side clearance with a feeler gauge at 
several points around the groove 

17  Pistons/connecting rods - inspection 

Refer to illustrations 17.4a, 17.4b, 17.10 and 17.11 

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. Note: A/ways use new piston rings when 

the engine is reassembled. 

2. _Using a piston ring installation tool, carefully remove the rings 

from the pistons. Be careful not to nick or gouge the pistons in the 

process. 
3 Scrape all traces of carbon from the top of the piston. A hand- 

held wire brush or a piece of fine emery cloth can be used once the 

majority of the deposits have been scraped away. Do not, under any 

circumstances, 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 apiston ring groove cleaning tool to remove carbon deposits 

from the ring grooves. If a tool isn’t available, a piece broken off the 

old ring will do the job. Be very careful to remove only the carbon de- 

posits - don’t remove any metal and do not nick or scratch the sides of 

the ring grooves (see illustrations). 

5 Once the deposits have been removed, clean the piston/rod as- 

semblies with solvent and dry them with compressed air (if available). 

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 engine block is not rebored, new pistons won’t be 

17.4b  ...orasection of a broken ring 

17.11 Measure the piston diameter at a 90-degree angle to the 

piston pin - depending on the model, the pistons must be 

measured at a precise point: 

2S-E engine = 0.59 inch below 
the centerline of the piston 
pin hole 

3S-FE engine = 1.00 inch below 
the top of the piston 

3S-GE engine (1986) = 0.43 inch 
above the centerline of the 
piston pin hole 

3S-GE engine (1987 and later) = 
0.94 inch below the top of 

the piston 

5S-FE engine = 0.925 inch 
below the top of the piston 

4A-FE engine = 0.886 inch 
below the top of the piston 

necessary. Normal piston wear appears as even vertical wear on the 
piston thrust surfaces and slight looseness of the top ring in its groove. 
New piston rings, however, should always be used when an engine is 

rebuilt. 
7 Carefully inspect each piston for cracks around the skirt, at the 
pin bosses and at the ring lands. 
8 Look for scoring and scuffing on the thrust faces of the skirt, 
holes in the piston crown and burned areas at the edge of the crown. If 
the skirt is scored or scuffed, the engine may have been suffering from 
overheating and/or abnormal combustion, which caused excessively 
high operating temperatures. The cooling and lubrication systems 

should be checked thoroughly. A hole in the piston crown is an indica- 
tion that abnormal combustion (preignition) was occurring. Burned ar- 
eas at the edge of the piston crown are usually evidence of spark 
knock (detonation). If any of the above problems exist, the causes 

must be corrected or the damage will occur again. The causes may in- 

clude intake air leaks, incorrect fuel/air mixture, incorrect ignition tim- 
ing and EGR system malfunctions. 
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18.6 Measure the diameter of each crankshaft journal at several 

points to detect taper and out-of-round conditions 

9 Corrosion of the piston, in the form of small pits, indicates that 

coolant is leaking into the combustion chamber and/or the crankcase. 

Again, the cause must be corrected or the problem may persist in the 

rebuilt engine. 

10 Measure the piston ring side clearance by laying a new piston 

ring in each ring groove and slipping a feeler gauge in beside it (see il- 

lustration). Check the clearance at three or four locations around each 

groove. Be sure to use the correct ring for each groove - they are dif- 

ferent. If the side clearance is greater than specified, new pistons will 

have to be used. 

11 Check the piston-to-bore clearance by measuring the bore (see 

Section 15) and the piston diameter. Make sure the pistons and bores 

are correctly matched. Measure the piston across the skirt, at a 90-de- 

gree angle to the piston pin, the specified distance down from the top 

of the piston or the lower edge of the oil ring groove (see illustration). 

Subtract the piston diameter from the bore diameter to obtain the 

clearance. If it’s greater than specified, the block will have to be re- 

bored and new pistons and rings installed. 
12 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 automotive machine shop to have the pistons 

and rods resized and new pins installed. 
13. If the pistons must be removed from the connecting rods for any 
reason, they should be taken to an automotive machine shop. While 
they are there have the connecting rods checked for bend and twist, 

since automotive machine shops have special equipment for this pur- 
pose. Note: Unless new pistons and/or connecting rods must be in- 

stalled, do not disassemble the pistons and connecting rods. 
14 If you’re working on a 5S-FE engine, see if the nut on each con- 
necting rod bolt can be turned by hand all the way to the end of the 
threads. If not, measure the outer diameter of the bolt (over the 
threads) at a point 15 mm from the bolt end. If the bolt diameter is not 
as specified, use new nuts when the piston/connecting rod assemblies 

are installed and have an automotive machine shop install new rod 

bolts. 
145 Check the connecting rods for cracks and other damage. Tem- 
porarily remove the rod caps, lift out the old bearing inserts, wipe the 
rod and cap bearing surfaces clean and inspect them for nicks, 
gouges and scratches. After checking the rods, replace the old bear- 
ings, slip the caps into place and tighten the nuts finger tight. Note: /f 
the engine is being rebuilt because of a connecting rod knock, be sure 

to install new rods. 

18 Crankshaft - inspection 

Refer to illustration 18.6 

1 Remove all burrs from the crankshaft oil holes with a stone, file or 

scraper. 
2 Clean the crankshaft with solvent and dry it with compressed air 

CRATERS OR POCKETS 

FATIGUE FAILURE 

SCRATCHES 

OVERLAY 
WIPED OUT 

DIRT IMBEDDED 
INTO BEARING MATERIAL 

SCRATCHED BY DIRT LACK OF OIL 

OVERLAY GONE RADIUS RIDE 

FROM ENTIRE SURFACE 

EXCESSIVE WEAR TAPERED JOURNAL 

19.1 When inspecting the main and connecting rod bearings, 

look for these problems 
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(if available). Be sure to clean the oil holes with a stiff brush and flush 

them with solvent. 
3. Check the main and connecting rod bearing journals for uneven 

wear, scoring, pits and cracks. 
4 Rub a penny across each journal several times. If a journal picks 
up copper from the penny, it’s too rough and must be reground. 
15 Check the rest of the crankshaft for cracks and other damage. It 
should be magnafluxed to reveal hidden cracks - an automotive ma- 

chine shop will handle the procedure. 
6 Using a micrometer, measure the diameter of the main and con- 
necting rod journals and compare the results to the Specifications 
(see illustration). By measuring the diameter at a number of points 
around each journal’s circumference, you'll be able to determine 
whether or not the journal is out-of-round. Take the measurement at 

each end of the journal, near the crank throws, to determine if the jour- 
nal is tapered. Crankshaft runout should be checked also, but large V- 
blocks and a dial indicator are needed to do it correctly. If you don’t 
have the equipment, have a machine shop check the runout. 
7 _ If the crankshaft journals are damaged, tapered, out-of-round or 
worn beyond the limits given in the Specifications, have the crankshaft 
reground by an automotive machine shop. Be sure to use the correct 
size bearing inserts if the crankshaft is reconditioned. 
8 Check the oil seal journals at each end of the crankshaft for wear 
and damage. If the seal has worn a groove in the journal, or if it’s 
nicked or scratched, the new seal may leak when the engine is re- 

assembled. In some cases, an automotive machine shop may be able 
to repair the journal by pressing on a thin sleeve. If repair isn’t feasible, 
a new or different crankshaft should be installed. 
9 Examine the main and rod bearing inserts (see Section 19). 

19 Main and connecting rod bearings - inspection and selection 

Inspection 
Refer to illustration 19.1 

1 Even though the main and connecting rod bearings should be re- 
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1,20r3 

19.10 If the number on the original main bearing is not clear, 

install a new bearing with a number that matches the number 
stamped into the block - different journals may require different 

size bearings (2S-E engine only) 

No. 1No. 2No. 3No. 4No. 5 

Mark 

$11,20r3 

j 
19.11 Main journal grade numbers are stamped into the oil pan 

mating surface on the block - there are 5 journals, so there are 

5 numbers 

placed with new ones during the engine overhaul, the old bearings 
should be retained for close examination, as they may reveal valuable 
information about the condition of the engine (see illustration). 
2 __ Bearing failure occurs because of lack of lubrication, the pres- 
ence of dirt or other foreign particles, overloading the engine and cor- 

rosion. Regardless of the cause of bearing failure, it must be corrected 
before the engine is reassembled to prevent it from happening again. 
3 When examining the bearings, remove them from the engine 

block, the main bearing caps, the connecting rods and the rod caps 
and lay them out on a clean surface in the same general position as 
their location in the engine. This will enable you to match any bearing 
problems with the corresponding crankshaft journal. 

4 Dirt and other foreign particles get into the engine in a variety of 
ways. It may be left in the engine during assembly, or it may pass 
through filters or the PCV system. It may get into the oil, and from 
there into the bearings. Metal chips from machining operations and 
normal engine wear are often present. Abrasives are sometimes left in 
engine components after reconditioning, especially when parts are not 

thoroughly cleaned using the proper cleaning methods. Whatever the 

source, these foreign objects often end up embedded in the soft bear- 
ing material and are easily recognized. Large particles will not embed 
in the bearing and will score or gouge the bearing and journal. The 
best prevention for this cause of bearing failure is to clean all parts 
thoroughly and keep everything spotlessly clean during engine assem- 

bly. Frequent and regular engine oil and filter changes are also recom- 

mended. 
5 Lack of lubrication (or lubrication breakdown) has a number of in- 

terrelated causes. Excessive heat (which thins the oil), overloading 
(which squeezes the oil from the bearing face) and oil leakage or throw 
off (from excessive bearing clearances, worn oil pump or high engine 

speeds) all contribute to lubrication breakdown. Blocked oil passages, 
which usually are the result of misaligned oil holes in a bearing shell, 
will also oil starve a bearing and destroy it. When lack of lubrication is 

the cause of bearing failure, the bearing material is wiped or extruded 
from the steel backing of the bearing. Temperatures may increase to 

the point where the steel backing turns blue from overheating. 
6 Driving habits can have a definite effect on bearing life. Full throt- 
tle, low speed operation (lugging the engine) puts very high loads on 

bearings, which tends to squeeze out the oil film. These loads cause 

the bearings to flex, which produces fine cracks in the bearing face 

(fatigue failure). Eventually the bearing material will loosen in pieces 

and tear away from the steel backing. Short trip driving leads to corro- 

sion of bearings because insufficient engine heat is produced to drive 

off the condensed water and corrosive gases. These products collect 

in the engine oil, forming acid and sludge. As the oil is carried to the 

engine bearings, the acid attacks and corrodes the bearing material. 

7. Incorrect bearing installation during engine assembly will lead to 

bearing failure as well. Tight fitting bearings leave insufficient bearing 

oil clearance and will result in oil starvation. Dirt or foreign particles 

trapped behind a bearing insert result in high spots on the bearing 

which lead to failure. 

Mark 

1,2,3,40r5 

1 

Ww 
19.12a 3S-FE, 3S-GE, 5S-FE and 4A-FE engine main journal 
crankshaft grade numbers - most engines have the grade 

numbers on the edge of one of the crankshaft counter weights, as 

shown here, but... 

Selection 
Refer to illustrations 19.10, 19.11, 19.12a, 19.12b, 19.13 and 19.14 

8 If the original bearings are worn or damaged, or if the oil clear- 
ances are incorrect (see Section 22 or 24), the following procedures 
should be used to select the correct new bearings for engine reassem- 
bly. However, if the crankshaft has been reground, new undersize 

bearings must be installed - the following procedure should not be 
used if undersize bearings are required! The automotive machine shop 

that reconditions the crankshaft will provide or help you select the cor- 

rect size bearings. Regardless of how the bearing sizes are deter- 
mined, use the oil clearance, measured with Plastigage, as a guide to 
ensure the bearings are the right size. 

Main bearings 
9 If you need to use a STANDARD size main bearing, install one 
that has the same number as the original bearing (see illustrations 
19.10, 19.11 and 19.12 for the bearing number locations). 
10 If you’re working on a 2S-E engine and the number on the original 
main bearing has been obscured, install one that has the same num- 
ber as the number stamped into the block for the corresponding cap 

location (see illustration). 
11 If you’re working on any engine except a 2S-E and the number on 
the original main bearing has been obscured, locate the main journal 
grade numbers stamped into the oil pan mating surface on the engine 

block (see illustration). 
12 Locate the main journal grade numbers on the crankshaft as well 
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19.12b ...onsome later model engines the grade numbers may 

be in the locations shown here 

i ee EEE EEE 

(see illustrations). 

13 Use the accompanying chart to determine the correct bearings 

for each journal (see illustration). 

Connecting rod bearings 

14 If you need to use a STANDARD size rod bearing, install one that 

has the same number as the number stamped into the connecting rod 

cap (see illustration). 

All bearings 

145 Remember, the oil clearance is the final judge when selecting 

new bearing sizes. If you have any questions or are unsure which 

bearings to use, get help from a Toyota dealer parts or service depart- 

ment. 

———— 

20 Engine overhaul - reassembly sequence 
EEE TEESE EEEI SEES 

1 Before beginning engine reassembly, make sure you have all the 
necessary new parts, gaskets and seals as well as the following items 

on hand: 
Common hand tools 
A torque wrench 
Piston ring installation tool 
Piston ring compressor 
Short lengths of rubber or plastic hose to fit over connecting rod 

bolts 

Plastigage 
Feeler gauges 
A fine-tooth file 
New engine oil 
Engine assembly lube or moly-base grease 

Gasket sealant 
Thread locking compound 

2 _In order to save time and avoid problems, engine reassembly 

must be done in the following general order: 
Piston rings (Part B) 
Crankshaft and main bearings (Part B) 
Piston/connecting rod assemblies (Part B) 
Rear main (crankshaft) oil seal (Part B) 
Cylinder head and rocker arms or lifters (Part A) 
Camshaft(s) (Part A) 
Oil pump (Part A) 
Oil pick-up (Part A) 
Oil pan (Part A) 
Timing belt and pulleys (Part A) 
Timing belt cover(s) (Part A) 
Valve cover(s) (Part A) 
Intake and exhaust manifolds (Part A) 

Flywheel/driveplate (Part A) 
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Number marked 

Cylinder block 

Crankshaft 

Bearing 

EXAMPLE: Cylinder block ‘’2’’ + Crankshaft “1” 

= Bearing “3” 

19.13 3S-FE, 3S-GE, 5S-FE and 4A-FE engine main bearing 

selection chart 

19.14 Connecting rod bearing cap mark location 

21 Piston rings - installation 
a 

Refer to illustrations 21.3, 21.4, 21.9a, 21.9b and 21.12 

1 Before installing the new piston rings, the ring end gaps must be 
checked. It’s assumed that the piston ring side clearance has been 

checked and verified correct (see Section 17). 
2 __Lay out the piston/connecting rod assemblies and the new ring 
sets so the ring sets will be matched with the same piston and cylinder 

during the end gap measurement and engine assembly. 
3 Insert the top (number one) ring into the first cylinder and square 
it up with the cylinder walls by pushing it in with the top of the piston 
(see illustration). The ring should be near the bottom of the cylinder, 

at the lower limit of ring travel. 
4 To measure the end gap, slip feeler gauges between the ends of 
the ring until a gauge equal to the gap width is found (see illustration). 
The feeler gauge should slide between the ring ends with a slight 
amount of drag. Compare the measurement to the Specifications. If 
the gap is larger or smaller than specified, double-check to make sure 
you have the correct rings before proceeding. 
5 _ If the gap is too small, replace the rings - DO NOT file the ends to 

increase the clearance. 
6 Excess end gap isn’t critical unless it’s greater than 0.040-inch. 
Again, double-check to make sure you have the correct rings for your 
engine. 
7 Repeat the procedure for each ring that will be installed in the 
first cylinder and for each ring in the remaining cylinders. Remember to 
keep rings, pistons and cylinders matched up. 
8 Once the ring end gaps have been checked/corrected, the rings 
can be installed on the pistons. 

9 The oil control ring (lowest one on the piston) is usually installed 
first. It’s composed of three separate components. Slip the spacer/ex- 

pander into the groove (see illustration). If an anti-rotation tang is 
used, make sure it’s inserted into the drilled hole in the ring groove. 
Next, install the lower side rail. Don’t use a piston ring installation tool 
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21.3. When checking piston ring end gap, the ring must be 

square in the cylinder bore (this is done by pushing the ring down 

with the top of a piston as shown) 

21.9a Installing the spacer/expander in the oil control 

ring groove 

Code Mark 

No. 1 (47 or 1N) 

2 Code Mark 

No. 2 (oT or 2N) 

21.12 Install the compression rings with a ring expander - the 

mark must face up 

on the oil ring side rails, as they may be damaged. Instead, place one 

end of the side rail into the groove between the spacer/expander and 

the ring land, hold it firmly in place and slide a finger around the piston 

while pushing the rail into the groove (see illustration). Next, install 

the upper side rail in the same manner. 

10 After the three oil ring components have been installed, check to 

i 

21.4 With the ring square in the cylinder, measure the end gap 

with a feeler gauge : 

21.95 DONOT use a piston ring installation tool when installing 

the oil ring side rails 

make sure that both the upper and lower side rails can be turned 

smoothly in the ring groove. 
11. The number two (middle) ring is installed next. It’s usually 
stamped with a mark which must face up, toward the top of the piston. 
Note: Always follow the instructions printed on the ring package or box 
- different manufacturers may require different approaches. Do not mix 
up the top and middle rings, as they have different cross sections. 
12. Use a piston ring installation tool and make sure the identification 
mark is facing the top of the piston, then slip the ring into the middle 

groove on the piston (see illustration). Don’t expand the ring any 

more than necessary to slide it over the piston. 
13 Install the number one (top) ring in the same manner. Make sure 
the mark is facing up. Be careful not to confuse the number one and 

number two rings. 
14 Repeat the procedure for the remaining pistons and rings. 

iE 

22 Crankshaft - installation and main bearing oil clearance 

check 
SU EE EEE EEE 

Refer to illustrations 22.10, 22.12, 22.14, 22.19a and 22.19b 

1 Crankshaft installation is the first major step in engine reassem- 

bly. It’s assumed at this point that the engine block and crankshaft 

have been cleaned, inspected and repaired or reconditioned. 

2 Position the engine with the bottom facing up. 
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22.10 Lay the Plastigage strips (arrow) on the main bearing 

journals, parallel to the crankshaft centerline 

3 Remove the main bearing cap bolts and lift out the caps. Lay the 
caps out in the proper order to ensure correct installation. 
4 If they’re still in place, remove the oid bearing inserts from the 
block and the main bearing caps. Wipe the main bearing surfaces of 
the block and caps with a clean, lint-free cloth. They must be kept 

spotlessly clean! 

Main bearing oil clearance check 
5 Clean the back sides of the new main bearing inserts and lay the 
bearing half with the oil groove in each main bearing saddle in the 
block. Lay the other bearing half from each bearing set in the corre- 
sponding main bearing cap. Make sure the tab on each bearing insert 
fits into the recess in the block or cap. Also, the oil holes in the block 
must line up with the oil holes in the bearing insert. Caution: Do not 
hammer the bearings into place and don’t nick or gouge the bearing 
faces. No lubrication should be used at this time. 
6 The thrust bearings (washers) must be installed in the number 
three (center) cap. The center main bearings on 5S-FE engines are 
wider than the others. On all engines, the bearings with oil holes go in 
the block and those without oil holes go in the caps. 
7 Clean the faces of the bearings 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 can go only one way - 
straight through the new bearings. 

8 Once you're certain the crankshaft is clean, carefully lay it in posi- 
tion in the main bearings. 
9 Before the crankshaft can be permanently installed, the main 

bearing oil clearance must be checked. 
10 Trim several pieces of the appropriate size Plastigage (they must 
be slightly shorter than the width of the main bearings) and place one 
piece on each crankshaft main bearing journal, parallel with the journal 
axis (see illustration). 
11 Clean the faces of the bearings in the caps and install the caps in 
their respective positions (don’t mix them up) with the arrows pointing 
toward the front of the engine. Don’t disturb the Plastigage. Apply a 
light coat of oil to the bolt threads and the under sides of the bolt 
heads, then install them. 

12 Following the recommended sequence (see illustration), tighten 
the main bearing cap bolts, in three steps, to the specified torque. 
Don’t rotate the crankshaft at any time during this operation! 
13. Remove the bolts and carefully lift off the main bearing caps. 
Keep them in order. Don’t disturb the Plastigage or rotate the 
crankshaft. If any of the main bearing caps are difficult to remove, tap 
them gently from side-to-side with a soft-face hammer to loosen them. 
14 Compare the width of the crushed Plastigage on each journal to 
the scale printed on the Plastigage envelope to obtain the main bear- 

ing oil clearance (see illustration). Check the Specifications to make 

sure it’s correct. 

15 If the clearance is not as specified, the bearing inserts may be the 
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22.12 Main bearing cap bolt tightening sequence 

22.14 Compare the width of the crushed Plastigage to the scale 
on the envelope to determine the main bearing oil clearance 

(always take the measurement at the widest point of the 

Plastigage) - be sure to use the correct scale; standard and 

metric scales are included 

wrong size which means different ones will be required (see Sect- 
ion 19). Before deciding that different inserts are needed, make sure 
that no dirt or oil was between the bearing inserts and the caps or 
block when the clearance was measured. If the Plastigage is notice- 
ably wider at one end than the other, the journal may be tapered (see 
Section 18). 
16 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and/or the bearing faces. Don’t nick or scratch the 
bearing faces. 

Final crankshaft installation 
17 Carefully lift the crankshaft out of the engine. Clean the bearing 
faces in the block, then apply a thin, uniform layer of clean moly-base 
grease or engine assembly lube to each of the bearing surfaces. Coat 
the thrust washers as well. 

18 Lubricate the crankshaft surfaces that contact the oil seals with 
moly-base grease, engine assembly lube or clean engine oil. 
19 Make sure the crankshaft journals are clean, then lay the 
crankshaft back in place in the block. Clean the faces of the bearings 

in the caps or cap assembly, then apply lubricant to them. Install the 
caps in their respective positions with the arrows pointing toward the 
front of the engine. Note: Be sure to install the thrust washers (see il- 
lustrations). 

20 Apply a light coat of oil to the bolt threads and the under sides of 

the bolt heads, then install them. Tighten all except the center (number 
three) cap bolts (the one with the thrust washers) to the specified 
torque (work from the center out and approach the final torque in three 
steps). Tighten the center cap bolts to 10-to-12 ft-lbs. Tap the ends of 

the crankshaft forward and backward with a lead or brass hammer to 
line up the thrust washer and crankshaft surfaces. Retighten all main 
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22.19b Install the thrust washer in the number three cap with the 

oil grooves facing OUT 

22.19a Rotate the thrust washer into position on the number 

three crankshaft journal with the oil grooves facing OUT 

23.3 After removing the retainer from the block, support it on a 

couple of wood blocks and drive out the old seal with a punch or 

screwdriver and hammer 

bearing cap bolts to the specified torque, following the recommended 

sequence. 
21 Rotate the crankshaft a number of times by hand to check for any 

obvious binding. 

22 Check the crankshaft endplay with a feeler gauge or a dial indica- 

tor (see Section 13). The endplay should be correct if the crankshaft 

thrust faces aren’t worn or damaged and new thrust washers have 

been installed. 

23 Install a new rear main oil seal, then bolt the retainer to the block 

(see Section 23). 

LEED 

23 Rear main oil seal installation 
LE 

Refer to illustration 23.3 

4 The crankshaft must be installed first and the main bearing caps 

bolted in place, then the new seal should be installed in the retainer 

and the retainer bolted to the block. 

2 Check the seal contact surface on the crankshaft very carefully 

for scratches and nicks that could damage the new seal lip and cause 

oil leaks. If the crankshaft is damaged, the only alternative is anew or 

different crankshaft. 

3 The old seal can be removed from the retainer by driving it out 

from the back side with a hammer and punch (see illustration). Be 

sure to note how far it’s recessed into the bore before removing it; the 

new seal will have to be recessed an equal amount. Be very careful not 

to scratch or otherwise damage the bore in the retainer or oil leaks 

could develop. 

4. Make sure the retainer is clean, then apply a thin coat of engine 

oil to the outer edge of the new seal. The seal must be pressed 

squarely into the bore, so hammering it into place isn’t recommended. 

GY 
“, 

Oil Hole 

24.3 Align the oil hole in the bearing with the oil hole in the rod 

a 

lf you don’t have access to a press, sandwich the housing and seal 

between two smooth pieces of wood and press the seal into place 

with the jaws of a large vise. The pieces of wood must be thick enough 

to distribute the force evenly around the entire circumference of the 

seal. Work slowly and make sure the seal enters the bore squarely. 

5  Asalast resort, the seal can be tapped into the retainer with a 

hammer. Use a block of wood to distribute the force evenly and make 

sure the seal is driven in squarely (see illustration 17.6 in Part A). 

6 The seal lips must be lubricated with clean engine oil or moly- 

based grease before the seal/retainer is slipped over the crankshaft 

and bolted to the block. Use a new gasket - and sealant - and make 

sure the dowel pins are in place before installing the retainer. 

7 Tighten the bolts a little at a time until they’re all at the torque 

specified in Part A. 

a 

24 Pistons/connecting rods - installation and rod bearing oil 

clearance check 
ee aU EEUU EEE 

Refer to illustrations 24.3, 24.5, 24.9a, 24.9b, 24.11, 24.13, 24.14 and 

24.17 

1 Before installing the piston/connecting rod assemblies, the cylin- 

der walls must be perfectly clean, the top edge of each cylinder must 

be chamfered, and the crankshaft must be in place. 

2 Remove the cap from the end of the number one connecting rod 

(refer to the marks made during removal). Remove the original bearing 

inserts and wipe the bearing surfaces of the connecting rod and cap 

with a clean, lint-free cloth. They must be kept spotlessly clean. 

Connecting rod bearing oil clearance check 

3 Clean the back side of the new upper bearing insert, then lay it in 

place in the connecting rod. Make sure the tab on the bearing fits into 

the recess in the rod so the oil holes line up (see illustration). Don’t 

hammer the bearing insert into place and be very careful not to nick or 

gouge the bearing face. Don’t lubricate the bearing at this time. 

4 Clean the back side of the other bearing insert and install it in the 

rod cap. Again, make sure the tab on the bearing fits into the recess in 
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No.1 

Upper Side Rail cog 

Front 

Expander Mark 

(Cavity) 

No.2 

Compression Lower Side 

ie Rail 

24.5 Stagger the ring end gaps around the piston, as shown, 

before installing the pistons 
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Front Mark 

(Cavity) 

Front Mark 

(Straight Edge) 

24.9a Check to be sure both the mark on the piston and the 

mark on the connecting rod are aligned as shown (2S-E engine) 

the cap, and don’t apply any lubricant. It’s critically important that the 
mating surfaces of the bearing and connecting rod are perfectly clean 

and oil free when they’re assembled. 
5 _ Position the piston ring gaps at staggered intervals around the 

piston (see illustration). 
6 Slip a section of plastic or rubber hose over each connecting rod 

cap bolt. 
7 Lubricate the piston and rings with clean engine oil and attach a 
piston ring compressor to the piston. Leave the skirt protruding about 
1/4-inch to guide the piston into the cylinder. The rings must be com- 
pressed until they’re flush with the piston. 
8 Rotate the crankshaft until the number one connecting rod jour- 
nal is at BDC (bottom dead center) and apply a coat of engine oil to 

the cylinder walls. 
9 With the dimple on top of the piston (see illustrations) facing the 
front (timing belt end) of the engine, gently insert the piston/connecting 
rod assembly into the number one cylinder bore and rest the bottom 
edge of the ring compressor on the engine block. 
10 Tap the top edge of the ring compressor to make sure it’s con- 
tacting the block around its entire circumference. 

11. Gently tap on the top of the piston with the end of a wooden 
hammer handle (see illustration) while guiding the end of the con- 

necting rod into place on the crankshaft journal. The piston rings may 
try to pop out of the ring compressor 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 im- 
mediately. Find out what’s hanging up and fix it before proceeding. Do 
not, for any reason, force the piston into the cylinder - you might break 

a ring and/or the piston. 
12 Once the piston/connecting rod assembly is installed, the con- 
necting rod bearing oil clearance must be checked before the rod cap 
is permanently bolted in place. 
13 Cut apiece of the appropriate size Plastigage slightly shorter 
than the width of the connecting rod bearing and lay it in place on the 
number one connecting rod journal, parallel with the journal axis (see 
illustration). 
14 Clean the connecting rod cap bearing face, remove the protective 
hoses from the connecting rod bolts and install the rod cap. Make sure 
the mating mark on the cap is on the same side as the mark on the 
connecting rod. Check the cap to make sure the front mark is facing 

the timing belt end of the engine (see illustration). 
15 Apply a light coat of oil to the under sides of the nuts, then install 
and tighten them to the specified torque, working up to it in three 
steps. Use a thin-wall socket to avoid erroneous torque readings that 
can result if the socket is wedged between the rod cap and nut. If the 
socket tends to wedge itself between the nut and the cap, lift up on it 
slightly until it no longer contacts the cap. Do not rotate the crankshaft 
at any time during this operation. 
16 Remove the nuts and detach the rod cap, being very careful not 
to disturb the Plastigage. 

17 Compare the width of the crushed Plastigage to the scale printed 
on the Plastigage envelope to obtain the oil clearance (see illustra- 

Front Mark 
(Cavity) 

Front 
Mark 
(Protrusion) 

24.965 On 3S-FE, 3S-GE, 5S-FE and 4A-FE engines, both the 
mark on the piston and the mark on the connecting rod should 

face the timing belt end of the engine 

24.11. The piston can be driven gently into the cylinder bore with 

the end of a wooden or plastic hammer handle 

tion). Compare it to the Specifications to make sure the clearance is 
correct. 

18 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before de- 
ciding that different inserts are needed, make sure that no dirt or oil 
was between the bearing inserts and the connecting rod or cap when 
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24.13 Lay the Plastigage strips on each rod bearing journal, 

parallel to the crankshaft centerline 

24.17 Measure the width of the crushed Plastigage to determine 

the rod bearing oil clearance (be sure to use the correct scale - 

standard and metric scales are included) 

the clearance was measured. Also, recheck the journal diameter. If the 

Plastigage was wider at one end than the other, the journal may be ta- 

pered (see Section 18). 

Final connecting rod installation 
19 Carefully scrape all traces of the Plastigage material off the rod 

journal and/or bearing face. Be very careful not to scratch the bearing 

- use your fingernail or the edge of a credit card. 

20 Make sure the bearing faces are perfectly clean, then apply a uni- 

form layer of clean moly-base grease or engine assembly lube to both 

of them. You’ll have to push the piston into the cylinder to expose the 

face of the bearing insert in the connecting rod - be sure to slip the 

protective hoses over the rod bolts first. 

21 Slide the connecting rod back into place on the journal, remove 

the protective hoses from the rod cap bolts, install the rod cap and 

tighten the nuts to the specified torque. Again, work up to the torque in 

three steps. 

22 Repeat the entire procedure for the remaining pistons/connecting 

rods. 
23 The important points to remember are: 

a) Keep the back sides of the bearing inserts and the insides of 

Front Mark 

(Protrusion) 

24.14 Install the connecting rod caps with the front mark facing 

the timing belt end of the engine 

the connecting rods and caps perfectly clean when assem- 

bling them. 
b) Make sure you have the correct piston/rod assembly for 

each cylinder. 
c) The dimple on the piston must face the front (timing belt 

end) of the engine. 
d) Lubricate the cylinder walls with clean oil. 
e) Lubricate the bearing faces when installing the rod caps af- 

ter the oil clearance has been checked. 
24 After all the piston/connecting rod assemblies have been properly 
installed, rotate the crankshaft a number of times by hand to check for 

any obvious binding. 
25 Asafinal step, the connecting rod endplay must be checked (see 

Section 12). 
26 Compare the measured endplay to the Specifications to make 

sure it’s correct. If it was correct before disassembly and the original 

crankshaft and rods were reinstalled, it should still be right. If new rods 

or anew crankshaft were installed, the endplay may be inadequate. If 

so, the rods will have to be removed and taken to an automotive ma- 

chine shop for resizing. 

EEE 

25 Initial start-up and break-in after overhaul 
EEUU EEEEEEE DEERE 

Warning: Have a fire extinguisher handy when starting the engine for 

the first time. 

1 Once the engine has been installed in the vehicle, double-check 

the engine oil and coolant levels. 

2 With the spark plugs out of the engine and the ignition system 

disabled (see Section 3), crank the engine until oil pressure registers 

on the gauge or the light goes out. 

3 Install the spark plugs, hook up the plug wires and restore the ig- 

nition system functions (see Section 3). 

4 Start the engine. It may take a few moments for the fuel system to 

build up pressure, but the engine should start without a great deal of 

effort. 

5 After the engine starts, it should be allowed to warm up to normal 

operating temperature. While the engine is warming up, make a thor- 

ough check for fuel, oil and coolant leaks. 

6 Shut the engine off and recheck the engine oil and coolant levels. 

7 Drive the vehicle to an area with minimum traffic, accelerate at full 

throttle from 30 to 50 mph, then allow the vehicle to slow to 30 mph 

with the throttle closed. Repeat the procedure 10 or 12 times. This will 

load the piston rings and cause them to seat properly against the 

cylinder walls. Check again for oil and coolant leaks. 

8 Drive the vehicle gently for the first 500 miles (no sustained high 

speeds) and keep a constant check on the oil level. It is not unusual for 

4: 
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an engine to use oil during the break-in period. pamper it or abuse it. 

9  Atapproximately 500 to 600 miles, change the oil and filter. 11 After 2000 miles, change the oil and filter again and consider the 

10 For the next few hundred miles, drive the vehicle normally. Do not engine broken in. 
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1 General information 
Fe 

Engine cooling system 
All vehicles covered by this manual employ a pressurized engine 

cooling system with thermostatically controlled coolant circulation. An 

impeller type water pump mounted on the drivebelt end of the block 

pumps coolant through the engine. The coolant flows around each 

cylinder and toward the transaxle end of the engine. Cast-in coolant 

passages direct coolant around the intake and exhaust ports, near the 

spark plug areas and in close proximity to the exhaust valve guides. 

A wax pellet type thermostat is located in a housing near the 

drivebelt end of the engine. During warm up, the closed thermostat 

prevents coolant from circulating through the radiator. As the engine 

nears normal operating temperature, the thermostat opens and allows 

hot coolant to travel through the radiator, where it’s cooled before re- 

turning to the engine. 

The cooling system is sealed by a pressure type radiator cap, 

which raises the boiling point of the coolant and increases the cooling 

efficiency of the radiator. If the system pressure exceeds the cap pres- 

sure relief value, the excess pressure in the system forces the spring- 

loaded valve inside the cap off its seat and allows the coolant to es- 

cape through the overflow tube into a coolant reservoir. When the 

system cools, the excess coolant is automatically drawn from the 

reservoir back into the radiator. 

The coolant reservoir does double duty as both the point at which 

fresh coolant is added to the cooling system to maintain the proper 

fluid level and as a holding tank for overheated coolant. 

This type of cooling system is known as a closed design because 

coolant that escapes past the pressure cap is saved and reused. 
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3.8 Disconnect the cooling fan switch (A) and squeeze the hose 

clamp (B) flanges together to remove the radiator hose 

Heating system 
The heating system consists of a blower fan and heater core lo- 

cated in the heater box, the hoses connecting the heater core to the 
engine cooling system and the heater/air conditioning control head on 
the dashboard. Hot engine coolant is circulated through the heater 
core. When the heater mode is activated, a flap door opens to expose 
the heater box to the passenger compartment. A fan switch on the 

control head activates the blower motor, which forces air through the 

core, heating the air. 

Air conditioning system 
The air conditioning system consists of a condenser mounted in 

front of the radiator, an evaporator mounted adjacent to the heater 
core, a compressor mounted on the engine, a filter-drier which con- 
tains a high pressure relief valve and the plumbing connecting all of 
the above components. 

A blower fan forces the warmer air of the passenger compart- 

ment through the evaporator core (sort of a radiator-in-reverse), trans- 
ferring the heat from the air to the refrigerant. The liquid refrigerant 
boils off into low pressure vapor, taking the heat with it when it leaves 
the evaporator. 

2 _~=CAntifreeze - general information 

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

The cooling system should be filled with a water/ethylene glycol 
based antifreeze solution, which will prevent freezing down to at least - 
20-degrees F, or lower if local climate requires it. It also provides pro- 
tection against corrosion and increases the coolant boiling point. 

The cooling system should be drained, flushed and refilled at the 
specified intervals (see Chapter 1). Old or contaminated antifreeze so- 
lutions are likely to cause damage and encourage the formation of cor- 
rosion and scale in the system. Use distilled water with the antifreeze. 

Before adding antifreeze, check all hose connections, because 

antifreeze tends to leak through very minute openings. Engines don’t 

normally consume coolant, so if the level goes down, find the cause 
and correct it. 

The exact mixture of antifreeze-to-water which you should use 
depends on the relative weather conditions. The mixture should con- 
tain at least 50 percent antifreeze, but should never contain more than 
70 percent antifreeze. Consult the mixture ratio chart on the antifreeze 
container before adding coolant. Hydrometers are available at most 
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3.10b On 5S-FE engines the retaining nuts (arrows) are slightly 
more difficult to reach 

auto parts stores to test the coolant. Use antifreeze which meets the 
vehicle manufacturer’s specifications. 

3 Thermostat - check and replacement 

Warning: Do not remove the radiator cap, drain the coolant or replace 

the thermostat until the engine has cooled completely. 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 cen- 
ters which will see that antifreeze is disposed of safely. 

Check 
1 Before assuming the thermostat is to blame for a cooling system 
problem, check the coolant level, drivebelt tension (see Chapter 1) and 
temperature gauge operation. 

2 __ If the engine seems to be taking a long time to warm up (based 
on heater output or temperature gauge operation), the thermostat is 
probably stuck open. Replace the thermostat with a new one. 

3 If the engine runs hot, use your hand to check the temperature of 
the upper radiator hose. If the hose isn’t hot, but the engine is, the 
thermostat is probably stuck closed, preventing the coolant inside the 
engine from escaping to the radiator. Replace the thermostat. Cau- 
tion: Don’t drive the vehicle without a thermostat. The lack of a ther- 
mostat will cause coolant to bypass the radiator and the computer may 
stay in open loop causing emissions and fuel economy to suffer. 
4 If the upper radiator hose is hot, it means that the coolant is flow- 
ing and the thermostat is open. Consult the Troubleshooting section at 
the front of this manual for cooling system diagnosis. 
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3.11 Note the position of the air bleed valve (arrow) and how the 

thermostat is installed 

4.3. Disconnect the fan wiring plug and run jumper wires directly 

to the positive and negative terminals of the battery 

Replacement 
Refer to illustrations 3.8, 3.10a, 3.10b, 3.11 and 3.12 

5 Disconnect the negative battery cable from the battery. Caution: 

If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 

6 Drain the cooling system (see Chapter 1). If the coolant is rela- 

tively new or in good condition, save it and reuse it. 

7 Follow the lower radiator hose to the engine to locate the thermo- 

stat housing. 

8 If so equipped, disconnect the cooling fan switch, loosen the 

hose clamp and detach the hose from the fitting (see illustration). If 

the hose is stuck, grasp it near the end with a pair of adjustable pliers 

and twist it to break the seal, then pull it off. If the hose is old or deteri- 

orated, cut it off and install a new one. 

g9 If the outer surface of the large fitting that mates with the hose is 

deteriorated (corroded, pitted, etc.) it may be damaged further by hose 

removal. If it is, the thermostat housing cover will have to be replaced. 

10 Remove the bolts/nuts and detach the housing cover (see illus- 

trations). If the cover is stuck, tap it with a soft-face hammer to jar it 

loose. Be prepared for some coolant to spill as the gasket seal is bro- 

ken. 

11. Note the position of the air bleed valve and how the thermostat is 

installed (which end is facing up), then remove the thermostat and all 

traces of old gasket maierial and sealant from the housing and cover 

with a gasket scraper. Some engines may not have a housing-to-cover 

gasket (see illustration). 

3.12 The thermostat gasket fits over the edge of the thermostat 

12 If so equipped, fit a new gasket over the thermostat (see illustra- 
tion). If a cover-to-housing gasket was removed apply a thin, uniform 
layer of RTV sealant to both sides of the new gasket and position it on 

the housing. 
13 Install the new thermostat in the housing. Make sure the air bleed 
faces up and the spring end is directed into the engine (see illustra- 

tion 3.11). 
14 Install the cover and bolts. Tighten the bolts to the torque listed in 

this Chapter's Specifications. 

45 Reattach the hose to the fitting and tighten the hose clamp se- 

curely. Reconnect the electrical connector for the cooling fan switch. 

16 Refill the cooling system (see Chapter 1). 

17 Start the engine and allow it to reach normal operating tempera- 

ture, then check for leaks and proper thermostat operation (as de- 

scribed in Steps 2 through 4). 

4 __ Engine cooling fan(s) - check and replacement 

Refer to illustrations 4.3, 4.13a, 4.13b, 4.14, 4.15, 4.19, 4.20 and 4.21 

Check 
1 The engine cooling fan is controlled by a temperature switch 

which is mounted (except on 5S-FE engines) on the thermostat cover. 

On 5S-FE engines the switch is located on the radiator (see illustra- 

tion 5.4). When the coolant reaches a predetermined temperature, the 

switch opens the ground return for the fan motor relay, completing the 

circuit. 
2 ‘First, check the fuses (see Chapter 12). 

3. To test the fan motor, unplug the electrical connector and use 

fused jumper wires (see illustration) to connect the fan directly to the 

battery. If the fan still does not work, replace the motor. 

4. If the motor tested okay, the fault lies in the coolant temperature 

switch, the relay or the wiring harness (see Chapter 12). 

5 Test the temperature switch by unplugging the connector with 

the ignition switch on. 

6 If the fan does not operate, check the wiring (see Chapter 12). 

Replacement 
Main cooling fan 

7 Disconnect the negative battery cable from the battery. Caution: 

If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 

8 Raise the front of the vehicle and support it securely on jack- 

stands. Remove the left splash pan. 
9 _ Drain the engine coolant (see Chapter 1). 

10 If necessary for access remove the engine relay box. 

41. On late model vehicles remove the coolant reservoir (see Sec- 

tion 6). 
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4.13a Disconnect the electrical connector (arrow)... 

4.14 Toreplace the fan motor unbolt the fan blade nut... 

we 

4.19 Remove the plastic pop-rivets by pushing their centers in 
(A) and then gently prying the rivet out (B) - if this done carefully 

they can be reused 

12 Remove the coolant reservoir hose and the upper radiator hose 
from the radiator (see illustration 5.5). 
13 Unplug the cooling fan connector, then unbolt the fan shroud 
(see illustrations). Be sure to remove the lower shroud bolt. 

14 Remove the nut and detach the fan blade assembly from the mo- 
tor shaft (see illustration). 

15 Take out the screws holding the fan motor to the bracket and de- 
tach the motor (see illustration). 

16 Installation is the reverse of removal. Check the coolant level and 
the top radiator hose after reassembly - top up the cooling system as 
necessary (see Chapter 1). 

4.13b ... and the fan shroud retention bolts (arrows) 

4.15 ...and remove the mounting screws that hold the motor to 

the fan bracket (arrows) 

4.20 Remove the lower retention nut (arrow) 

Auxiliary fan - replacement 

17 Air conditioned vehicles have an additional fan located in front of 
the condenser. 

18 Disconnect the negative battery cable from the battery. | 
19 If so equipped remove the radiator shroud (see illustration). 
20 Remove the nut from the lower fan bracket (see illustration). 
21 Disconnect the electrical connector, remove the horn if necessary 
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4.21 Disconnect the fan connector (A) and remove the horn (B) if 

necessary for access. Remove the fan cowl retention bolts (C) 

and pull the fan free 
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5.5 Remove the coolant reservoir hose (A) and radiator hose (B) 

by squeezing the clamp protrusions together as illustrated (C) 

for access and the remaining top and side fan retention bolts (see il- 

lustration). Pull the fan free and follow steps 14 and 15 for the motor 

removal procedure. 

22 Installation is the reverse of the removal procedure. 

en een ee nen 

5 Radiator - removal and installation 
EE 

Refer to illustrations 5.4, 5.5, 5.8, 5.9, 5.10, 5.11 and 5.14 

Warning: Do not start this procedure until the engine is completely 

cool. 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 ly- 

ing around in an open container or in puddles on the floor; children and 

pets are attracted by it’s sweet smell and may drink it. Check with local 

authorities about disposing of used antifreeze. Many communities have 

collection centers which will see that antifreeze is disposed of safely. 

Removal 
1 Disconnect the negative battery cable from the battery. Caution: 

If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 

2 Raise the front of the vehicle and support it securely on jack- 

stands. Remove the lower splash pans. 

3 Drain the cooling system (see Chapter 1). If the coolant is rela- 

5.4 On 5S-FE engines disconnect the coolant temperature 

switch (arrow) 

5.8 Disconnect the cooling fan connector (arrow) - late model 

shown (others similar but may be located under the cooling fan 

motor, see illustration 4.3) 

oN 

5.9 On automatic transmission models disconnect the cooler 

lines (arrow), have a drain pan ready to catch spilt fluid 

tively new or in good condition, save it and reuse its 

4  On5S-FE models disconnect the coolant temperature switch 

connector from the radiator (see illustration). 

5 Disconnect the coolant reservoir hose from the radiator and 

loosen the upper and lower hose clamps, then detach the radiator 

hoses from the fittings (see illustration). If they’re stuck, grasp each 

hose near the end with a pair of adjustable pliers and twist it to break 

the seal, then pull it off - be careful not to damage the radiator fittings! 

If the hoses are old or deteriorated, cut them off and install new ones. 

6 Remove the engine relay box and on vehicles with ABS discon- 

nect the ABS relay box from the radiator. 

7 Remove the upper radiator cowl (see illustration 4.1 9). 

8 Disconnect the cooling fan connector (see illustration). 

9 If the vehicle is equipped with an automatic transaxle, disconnect 

the cooler lines (see illustration) and plug the lines and fittings. 
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5.14 Ensure that the rubber mountings are securely in place 
during radiator installation (viewed from below) 

10 Remove the radiator mounting bolts (see illustration). 

11. Carefully lift out the radiator. Don’t spill coolant on the vehicle or 
scratch the paint (see illustration). Remove the bolts securing the 
cooling fan to the radiator and pull it free. 
12 With the radiator removed, it can be inspected for leaks and dam- 
age. If it needs repair, have a radiator shop or dealer service depart- 
ment perform the work as special techniques are required. 
13 Bugs and dirt can be removed from the radiator with a garden 
hose or a soft brush. Don’t bend the cooling fins as this is done. 

Installation 
14 Installation is the reverse of the removal procedure. Be sure the 

rubber cushions are seated properly at the base of the radiator (see il- 
lustration). 

15 After installation, fill the cooling system with the proper mixture of 
antifreeze and water (see Section 2 and Chapter 1). 

16 Start the engine and check for leaks. Allow the engine to reach 
normal operating temperature, indicated by the upper radiator hose 
becoming hot. Recheck the coolant level and add more if required. 
17 If you’re working on an automatic transaxle equipped vehicle, 

check and add fluid as needed (see Chapter 1). 

6 Coolant reservoir - removal and installation 

Refer to illustrations 6.1, 6.5, 6.7a and 6.7b 

Warning: Do not start this procedure until the engine is completely 

5.11 Carefully lift the radiator free, avoid scratching or spilling 

coolant on the vehicles paint work 

6.1. Remove the coolant reservoir cap and pull the overflow hose 

from the reservoir (arrow) 

cool. 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 ly- 
ing around in an open container or in puddles on the floor; children and 
pets are attracted by it’s sweet smell and may drink it. Check with local 
authorities about disposing of used antifreeze. Many communities have 
collection centers which will see that antifreeze is disposed of safely. 

Early raodels 
1 Lift the cap off the coolant reservoir and withdraw the overflow 
hose (see illustration). 

2 _Lift the coolant reservoir straight up to remove it. 
3 Pour the coolant into a container. Wash out and inspect the 
reservoir for cracks and chafing. Replace if damaged. 
4 Installation is the reverse of removal. 

Late models 
5 Remove the battery hold-down bolt and move the bracket aside if 
necessary for access (see illustration). 
6 _Lift the cap off the coolant reservoir and withdraw the overflow 
hose. 

7 ~~ Some reservoirs lift straight out while others are held in place by 
bolts which have to be removed before the reservoir can be pulled free 
(see illustrations). 
8 Pour the coolant into a container. Wash out and inspect the 
reservoir for cracks and chafing. Replace if damaged. 
9 Installation is the reverse of removal. 
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6.5 Remove the battery hold-down bracket (arrow) for access 6.7a Some late model reservoirs lift off their brackets... 

ft 
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6.7b_ ... while others are held in place by mounting bolts 

(reservoir removed to show bolt locations - arrows) 

7.4b Even with the timing belt removed the weep hole is difficult 

to see - look for coolant stains on the surface below it (arrow) 

7 Water pump - check 

Refer to illustrations 7.4a, 7.4b and 7.5 

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 temperature, 

7.4a If water is leaking from the weep hole (arrow) the water 

pump must be replaced 

7.5 If there is play in the shaft, replace the water pump 

squeeze the upper radiator hose. If the water pump is working prop- 

erly, a pressure surge should be felt as the hose is released. Warning: 

Keep your hands away from the fan blades! 

4 Remove the timing belt cover(s) (see Chapter 2A). 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 flash- 

light to find the hole on the water pump from underneath to check for 

leaks (see illustrations). 

5 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 (see illus- 



8.5 Disconnect the coolant inlet pipe hoses and its mounting 
bolt and nuts 

1 Mounting bolt 
2 Coolant inlet pipe 

3 Mounting nuts 
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8.6 Unbolt the dipstick and pull it out 

1 Oil dipstick tube 2 O-ring 

8.7 Remove the mounting bolts (arrows) and detach the 

water pump 

8.20 Although it is not necessary to remove the coolant by-pass 

pipe to replace the water pump, check it for leaks. If it is leaking 

remove the two mounting nuts (arrows) and replace the O-ring 

and gasket 

tration). Don’t mistake drivebelt slippage, which causes a squealing 
sound, for water pump bearing failure. 

8 Water pump - removal and installation 

Warning: Wait until the engine is completely cool before beginning this 
procedure. 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 ly- 
ing around in an open container or in puddles on the floor; children and 
pets are attracted by it’s sweet smell and may drink it. Check with local 
authorities about disposing of used antifreeze. Many communities have 
collection centers which will see that antifreeze is disposed of safely. 

4A-FE engine 
Refer to illustrations 8.5, 8.6 and 8.7 

Warning: On all 1990 and later models wait at least 30 seconds after 

the ignition has been turned off and the battery disconnected before 
starting work on the water pump or related components. 
1 Disconnect the negative battery cable from the battery. Caution: 
If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual detaching 
the cable. 
2 __Drain the cooling system (see Chapter 1). If the coolant is rela- 
tively new or in good condition, save it and reuse it. 
3 Remove the timing belt covers (see Chapter 2A). 
4 Remove the power steering pump adjustment bracket (if 

equipped) and move the pump aside. 
5 Detach the coolant hoses from the coolant inlet pipe and unbolt 
the pipe (see illustration). 

6 Pull the oil dipstick clear of its tube and remove the mounting bolt 
for the dipstick tube and pull the tube out (see illustration). Plug the 
hole to prevent dirt or coolant from getting in the oil. 
7 Remove the water pump mounting bolts (see illustration) and 
detach the water pump from the engine. If the water pump is stuck 

gently tap it with a soft faced hammer to break the seal. Note the loca- 
tions of the various brackets and lengths and different diameters of 
bolts as they’re removed to ensure correct installation. 
8 Clean the bolt threads and the threaded holes in the engine to re- 
move corrosion and sealant. 

9 Compare the new pump to the old one to make sure they’re iden- 
tical. 

10 Remove all traces of old O-rings and gasket material from the 
sealing surfaces. 

11 Install new O-rings on the dipstick tube, in the engine block and 
behind the water pump. Use a dab of RTV sealant to hold the pump O- 
rings in place. Wet the dipstick O-ring with engine oil. 
12 Carefully mate the pump to the engine. Slip a couple of bolts 
through the pump mounting holes to hold the O-rings in place. 

13 Install the remaining bolts. Tighten them to the torque listed in 
this Chapter’s specifications in 1/4-turn increments. Don’t overtighten - 
them or the pump may be damaged. 

14 Reinstall all parts removed for access to the pump. 

15 Refill the cooling system (see Chapter 1) and check the timing 
belt tension (see Chapter 2A). Run the engine and check for leaks. 

2S-E, 3S-FE, 3S-GE and 5S-FE engines 
Refer to illustrations 8.20, 8.21a, 8.21b and 8.23 

Warning: On all 1990 and later models wait at least 30 seconds after 
the ignition has been turned off and the battery disconnected before 
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8.21a Remove the first three water pump mounting bolts in the 

order shown (arrows) ... 
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8.23 3S-GE water pumps have an recessed mounting hole 

(arrow) - all pumps look identical in every other respect and 

although it will fit all other engines the sprocket has fewer teeth 

starting work on the water pump or related components. 

16 Disconnect the negative battery cable from the battery. Caution: 

If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 

17 Drain the cooling system (see Chapter 1). If the coolant is rela- 

tively new or in good condition, save it and reuse it. 

18 Remove the timing belt and pulleys (see Chapter 2A) 

19 Onall models except 3S-GE engines remove the alternator ad- 

justing bar. Remove the number one alternator and idler pulley brack- 

ets on 3S-GE engines. 

20 Check the water pump by-pass pipe(s) for leaks. It is not neces- 

sary to remove the by-pass pipe(s) for water pump replacement but if 

it is leaking unbolt the two nuts securing it to the water pump and in- 

stall a new gasket and O-ring (see illustration). 

21 Remove the three bolts on the left of the water pump following 

the sequence shown and then the remaining bolts (see illustrations). 

Remove the water pump, if it is stuck gently tap it with a soft faced 

hammer to break the seal. 

22 Clean the bolt threads and the threaded holes in the engine to re- 

move corrosion and sealant. 

23 Compare the new pump to the old one to make sure they’re iden- 

tical, if working on a 3S-GE engine ensure that the upper right bolt 

hole is recessed (see illustration). 

24 Remove all traces of old O-rings and gasket material from the 

sealing surfaces. 

25 Install new O-rings, use a dab of RTV sealant to hold the pump 

O-rings in place. 

26 Carefully mate the pump to the engine. Slip a couple of bolts 

ae a 

9.3a On 5S-FE engines the coolant temperature sending unit is 
located in front of the distributor (arrow - all coolant sending units 

have only one wire going to them) ... 

through the pump mounting holes to hold the O-rings in place. 
27 Install the remaining bolts. Tighten them to the torque listed in 

this Chapter’s specifications in 1/4-turn increments. Don’t overtighten 

them or the pump may be damaged. 
28 Reinstall all parts removed for access to the pump. 

29 Refill the cooling system (see Chapter 1) and check the timing 

belt tension (see Chapter 2A). Run the engine and check for leaks. 

9 Coolant temperature sending unit - check and replacement 

Refer to illustrations 9.3a through 9.3d 

Warning: The engine must be completely cool before removing the 

sending unit. 

Check 
1 If the coolant temperature gauge is inoperative, check the fuses 

first (see Chapter 12). 

2 If the temperature indicator shows excessive temperature after 

running awhile, see the Troubleshooting section in the front of the 

manual. 

3 If the temperature gauge indicates Hot shortly after the engine is 

started cold, disconnect the wire at the coolant temperature sending 

unit (see illustrations). If the gauge reading drops, replace the send- 

ing unit. If the reading remains high, the wire to the gauge may be 

shorted to ground or the gauge is faulty. 

4 If the coolant temperature gauge fails to indicate after the engine 

has been warmed up (approximately 10 minutes) and the fuses 

checked out okay, shut off the engine. Disconnect the wire at the 
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(4A-FE Engine) 

Water Temperature 
Sender Gauge 

(5S-FE Engine) 

Water Temperature 
Sender Gauge 

9.3b ...0n4A-FE engines the unit is mounted above the 
distributor cap 

Sender Gauge 

Water Temperature TR, $ 
Oil Pressure 

) Switch 

9.3d On 2S-E and 3S-FE engines the coolant temperature unit is 
located in the same location (arrow) 

sending unit and using a jumper wire, connect it to a clean ground on 
the engine. Turn on the ignition without starting the engine. If the 
gauge now indicates Hot, replace the sending unit. 
5 If the gauge still does not work, the circuit may be open or the 
gauge may be faulty. See Chapter 12 for additional information. 

Replacement 
6 With the engine completely cool, remove the cap from the radia- 
tor to release any pressure, then reinstall the cap. This reduces coolant 
loss during sending unit replacement. 
7 Disconnect the wiring harness from the sending unit. 
8 Prepare the new sending unit for installation by applying a light 
coat of sealant to the threads. 
9 Unscrew the sending unit from the engine and quickly install the 
new one to prevent coolant loss. 

10 Tighten the sending unit securely and connect the wiring harness. 
11. Refill the cooling system and run the engine. Check for leaks and 
proper gauge operation. 

10 Blower unit - removal and installation 

Refer to illustrations 10.3a, 10.3b and 10.4 

1 Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 

2 Remove the glove compartment (see Chapter 11). 

ZS 

1hezt -4/ ff, pet ww Oil Pressure Sender 
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9.3c The coolant temperature unit on 3S-GE engines is located 
below the oil pressure sender or the oil pressure switch 

10.3a Working under the blower motor assembly remove the 
rubber air duct (A), the forward wiring connection (B) . . . 

10.3b  ... and the rear wiring connection (arrow) 

3 Disconnect the wiring from the blower motor and detach the rub- 
ber air duct running between the motor and the evaporator housing 
(see illustrations). 
4 Remove the blower unit retaining screws (see illustration) and 
lower the unit from the housing. 



10.4 Toreplace the motor remove the blower motor retention 

bolts (arrows) and pull the motor from the assembly 

5 If you are replacing the motor, detach the fan and transfer it to 

the new motor. 
6 _ Installation is the reverse of removal. Run the blower and check 

for proper operation. 

11 Heater core - removal and installation 
ETE EEE EIEEEEEIE NEESER 

Refer to illustrations 11.3 and 11.7 

1 Disconnect the negative cable from the battery. Caution: /f the 

stereo in your vehicle is equipped with an anti-theft system, refer to the 

information on page 0-15 at the front of this manual before detaching 

the cable. 
2 Drain the cooling system (see Chapter 1). 

3 Working in the engine compartment, disconnect the heater hoses 

where they enter the firewall (see illustration). 

4. Remove the center console and center trim panel (see Chapter 11). 

5 Remove the heater controls (see Section 12). Be sure to mark 

the locations of the cable clamps on the cables to ensure correct ad- 

justment upon reinstallation. 

6 _ Label and detach the air ducts, wiring and controls still attached 

11.3 Disconnect the heater hoses at the firewall by squeezing 

the hose clamp tags (arrows) together 

to the heater housing. 
7 Remove the screws and clips and separate the two halves of the 

heater assembly (see illustration). Take out the old heater core and 

install the new unit. 

8  Reassemble the heater unit and check the operation of the con- 

trol flaps. If any parts bind, correct the problem before installation. 

9 _ Reinstall the remaining parts in the reverse order of removal. 
10 Refill the cooling system, reconnect the battery and run the en- 

gine. Check for leaks and proper system operation. 

i 

12 Air conditioner and heater control assembly - removal and 

installation 
EEUU EEE UE EERIE 

Refer to illustration 12.4 

1 Disconnect the negative cable from the battery. Caution: /f the 

stereo in your vehicle is equipped with an anti-theft system, refer to the 

information on page 0-15 at the front of this manual before detaching 

the cable. 

2 Remove the trim panels which surround the radio and heater con- 

trol assembly (see Chapter 11). 

41.7 Remove the various screws and clips from the heater assembly to remove the lower half of the unit 

A Heater assembly B Cooling assembly C_ Heater/air conditioning control 
assembly 
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12.4 Remove the control assembly retaining screws (arrows) - 

early model shown, others similar 

3 Remove the glove box and the lower finish panels (see Chap- 
ter 11). 

4 Remove the control mounting screws (see illustration). 

5 Carefully pull and tilt the unit out of the dash, on some models it 
may be necessary to loosen the trim pad to achieve this. 

6 Check the outer sheath of the cables for indentations where the 
clamps grip them. Mark the cable sheath with paint if no indentation is 

visible. Remove the clamps and detach the control cables. If neces- 
sary, disconnect the control cables at the ends opposite from the con- 
trol by detaching the cable clamps and separating the cables from the 
operating levers. 

7 Unplug the electrical connectors and lift the control from the vehi- 
cle. 
8 Installation is the reverse of removal. 

13 Air conditioning system - check and maintenance 

Refer to illustrations 13.1, 13.7 and 13.12 

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 properly 

discharged into an EPA-approved container at a dealer service depart- 
ment or an automotive air conditioning repair facility. Always wear eye 
protection when disconnecting air conditioning system fittings. 

Check 
1 The following maintenance checks should be performed on a reg- 
ular basis to ensure that the air conditioner continues to operate at 
peak efficiency. 

a) Check the compressor drivebelt. If it’s worn or deteriorated, re- 
place it (see Chapter 1). 

b) Check the drivebelt tension and, if necessary, adjust it (see Chap- 
ter 1). 

c) Check the system hoses. Look for cracks, bubbles, hard spots 
and deterioration. Inspect the hoses and all fittings for oil bubbles 
and seepage. If there’s any evidence of wear, damage or leaks, 
replace the hose(s). 

d) Inspect the condenser fins for leaves, bugs and other debris. Use 
a “fin comb” or compressed air to clean the condenser. 

e) Make sure the system has the correct refrigerant charge. 
f) Check the evaporator housing drain tube for blockage (see illus- 

tration) 

2 __ It’s a good idea to operate the system for about 10 minutes at 

least once a month, particularly during the winter. Long term non-use 
can cause hardening, and subsequent failure, of the seals. 

3 Because of the complexity of the air conditioning system and the 
special equipment necessary to service it, in-depth troubleshooting 

13.1. The drain tube is located above the right driveaxle boot 

13.7 The sight glass (arrow) is mounted in the top of the 
receiver-drier 

and repairs are not included in this manual. However, simple checks 
and component replacement procedures are provided in this Chapter. 
For more complete information on the air conditioning system, refer to 
the Haynes Automotive Heating and Air Conditioning Manual. 

4 The most common cause of poor cooling is simply a low system 

refrigerant charge. If a noticeable drop in cool air output occurs, one of 
the following quick checks will help you determine if the refrigerant 
level is low. 

5 Warm the engine up to normal operating temperature. 
6 Place the air conditioning temperature selector at the coldest set- 
ting and put the blower at the highest setting. Open the doors (to 
make sure the air conditioning system doesn’t cycle off as soon as it 
cools the passenger compartment). 
7 With the compressor engaged - the clutch will make an audible 
click and the center of the clutch will rotate - inspect the sight glass, if 
equipped (see illustration). If the refrigerant looks foamy, it’s low. 
Charge the system as described later in this Section. 
8 If there’s no sight glass, feel the inlet and outlet pipes at the com- 
pressor. One side should be cold and one hot. If there’s no perceptible 
difference between the two pipes, there’s something wrong with the 
compressor or the system. It might be a low charge - it might be 
something else. Take the vehicle to a dealer service department or an 
automotive air conditioning shop. 

Adding refrigerant (all systems) 
Note: At the time this manual was written, the following procedure was 
still legal. However, new Federal regulations proposed by the Environ- 
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13.12 Place the thermometer in the dash vent 

mental Protection Agency (EPA) were expected to go into effect soon. 

Once these new regulations become law, the sale of 14-ounce cans of 

refrigerant will be prohibited; the only cans available will be the large 

size (usually 30 pounds). If you decide to add refrigerant from one of 

these larger cans, you will need a set of manifold gauges, all the neces- 

sary fittings, adapters and hoses to hook everything up and a copy of 

the Haynes Automotive Heating and Air Conditioning Manual. 

9 Buy an automotive charging kit at an auto parts store. A charging 

kit includes a 14-ounce can of refrigerant, a tap valve and a short sec- 

tion of hose that can be attached between the tap valve and the sys- 

tem low side service valve. Because one can of refrigerant may not be 

sufficient to bring the system charge up to the proper level, it’s a good 

idea to buy a couple of additional cans. Make sure that one of the 

cans contains red refrigerant dye. If the system is leaking, the red dye 

will leak out with the refrigerant and help you pinpoint the location of 

the leak. Warning: Never add more than two cans of refrigerant to the 

system. 

10 Hook up the charging kit by following the manufacturer’s instruc- 

tions. Warning: DO NOT hook the charging kit hose to the system high 

side! 
11. Warm up the engine and turn on the air conditioner. Keep the 

charging kit hose away from the fan and other moving parts. 

42 Place a thermometer in the dashboard vent nearest the evapora- 

tor (see illustration) and add refrigerant until the indicated tempera- 

ture is around 40 to 45-degrees F. 

nn EE 

14 Air conditioning receiver/drier - removal and installation 

ee, 
re 

Refer to illustration 14.3 

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 properly 

discharged into an EPA-approved container at a dealer service depart- 

ment or an automotive air conditioning repair facility. Always wear eye 

protection when disconnecting air conditioning system fittings. 

1 Have the refrigerant discharged at a dealer service department or 

an automotive air conditioning repair facility. 

2 The receiver/drier, which acts as a reservoir and filter for the re- 

frigerant, is located in the left front corner of the engine compartment. 

3 Detach the two refrigerant lines from the receiver/drier (see illus- 

tration). 

4 Immediately cap the open fittings to prevent the entry of dirt and 

moisture. 

5  Unbolt the receiver/drier mounting bolts (see illustration 14.3) 

and lift it from the vehicle. 

6 Install new O-rings on the lines and lubricate them with clean re- 

frigerant oil. 
7 Installation is the reverse of removal. Note: Do not remove the 

ile ed 

14.3 Once the refrigerant has been discharged detach the 

refrigerant lines (1) and cap them immediately. Remove the 

mounting bolts (2) to free the receiver/drier 

ce cae: pe tite 

15.5a_ Air conditioning compressor (2S-E, 3S-FE, 3S-GE and 

5S-FE engines) mounting details 

1 Mounting bolts 
2 Refrigerant lines mounting bolts 

sealing caps until you are ready to reconnect the lines. Do not mistake 

the inlet (marked IN) and the outlet connections. 

8 If anew receiver/drier is installed, add 0.7 US fluid ounces (20 cc) 

of refrigerant oil to the system. 

9 Have the system evacuated, charged and leak tested by the shop 

that discharged it. 

i 

15 Air conditioning compressor - removal and installation 
nn nea EEE EEE 

Refer to illustrations 15.5a and 15.56 

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 properly 

discharged into an EPA-approved container at a dealer service depart- 

ment or an automotive air conditioning repair facility. Always wear eye 

protection when disconnecting air conditioning system fittings. 

1 Have the refrigerant discharged at a dealer service department or 

an automotive air conditioning repair facility. 

2. Disconnect the negative cable from the battery and remove the 

battery. Caution: /f the stereo in your vehicle is equipped with an anti- 

theft system, refer to the information on page 0-15 at the front of this 
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Idle Pulley and 
Compressor Bracket 

Bolt 

Compressor 

Bolt 

15.5b Air conditioning compressor mounting details (4A-FE engine) - exploded view 

manual detaching the cable. 
3 Detach the refrigerant lines from the back of the compressor (see 
illustration 15.5a) and immediately cap the open fittings to prevent 
the entry of dirt and moisture. 
4 Disconnect the clutch wire from the compressor (see illustration 

15.5a). 
5 Remove the mounting bolts (see illustrations) and lower the 

compressor from the engine compartment. Note: Keep the compres- 
sor level during handling and storage. If the compressor seized or you 

find metal particles in the refrigerant lines, the system must be flushed 
out by an air conditioning technician and the receiver/drier must be re- 
placed (see Section 14). 
6 Prior to installation, turn the center of the clutch six times to dis- 

perse any oil that has collected in the head. 
7 Install the compressor in the reverse order of removal. 

8 If you are installing a new compressor, refer to the manufacturer’s 

instructions for adding refrigerant oil to the system. 

9 Have the system evacuated, charged and leak tested by the shop 

that discharged it. 

16 Air conditioning condenser - removal and installation 

Refer to illustrations 16.3 and 16.7 

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 properly 
discharged into an EPA-approved container at a dealer service depart- 
ment or an automotive air conditioning repair facility. Always wear eye 

protection when disconnecting air conditioning system fittings. 
1 Have the refrigerant discharged at a dealer service department or 
an automotive air conditioning repair facility. 
2 Remove the grille (see Chapter 11) and the engine under covers. 
3 Remove the hood latch and horns (see illustration). 

4 Remove the air conditioning fan (see Section 4) 

16.3 Disconnect the hood latch cable, the horn wiring 

connections (A) and the horn and brace mounting bolts (B) 

5 Disconnect the refrigerant lines from the condenser. Be sure to 
use a back-up wrench to avoid twisting the lines (if equipped with two 
nuts). 

6 Immediately cap the open fittings to prevent the entry of dirt and 
moisture. 

7 Unbolt the condenser (see illustration) and lift it out of the vehi- 
cle. Store it upright to prevent oil loss. 
8 Installation is the reverse of removal. 
9 _ If anew condenser was installed, add 1.4 to 1.7 ounces (40 to 50 
cc) of refrigerant oil to the system. 
10 Have the system evacuated, charged and leak tested by the shop 
that discharged it. 
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16.7 Remove the four mounting bolts and pull the condenser free 

17.6 Disconnect all wiring connections (A) and the air tube (B). 

Remove the various mounting nuts and bolts (C - not all fasteners 
are shown) 

a 

17. Air conditioning evaporator - removal and installation 
i 

Refer to illustrations 17.3, 17.6 and 17.7 

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 properly 

discharged into an EPA-approved container at a dealer service depart- 

ment or an automotive air conditioning repair facility. Always wear eye 

protection when disconnecting air conditioning system fittings. 

1 Have the refrigerant discharged at a dealer service department or 

an automotive air conditioning repair facility. 

2. Disconnect the negative lead from the battery. Caution: /f the 

stereo in your vehicle is equipped with an anti-theft system, refer to the 

information on page 0-15 at the front of this manual before detaching 

the cable. 
3. Working in the engine compartment disconnect the suction and 

liquid tubes, use a back-up wrench to avoid twisting and damaging 

the lines (see illustration). 

4 Immediately cap the open fittings to prevent the entry of dirt and 

moisture and remove the inlet and outlet grommets. 

5 Remove the glove box (see Chapter 11) and the reinforcement 

bar. 
6 Disconnect all electrical connectors and tubing from the assem- 

bly, remove the mounting nuts and bolts and pull the unit free (see il- 

iustration). 

7  Toremove the evaporator disconnect all connectors, unfasten 

the retaining clips and remove the retaining screws (see illustration). 

17.3. Using a back-up wrench disconnect the liquid tube (A) and 
the suction tube (B) 

17.7 Cooling unit - exploded view 

A_ Upper cover 

B_ Expansion valve 
C Lower cover 

D_ Retaining screw 
E Retaining clip 
F Evaporator 

a 
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8 Check the evaporator fins for blockage; if they are dirty clean place all O-rings removed during disassembly with new ones. 

them with compressed air - never use water for this purpose! 11. If anew evaporator was installed, add 1.4 to 1.7 ounces (40 to 50 

9 Check fittings for cracks and signs of wear; replace parts as nec- cc) of refrigerant oil to the system. 

essary. 12 Have the system evacuated, charged and leak tested by the shop 

10 Installation is the reverse of the removal procedure. Be sure to re- that discharged it. 
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Specifications a 

Fuel pressure 

2S-E, 3S-GE engines 
Terminals +B and Fp bridged (engine Off)........:.cseeeeneereees 

Vacuum, sensing hose detached (at idle) ........-.-ssseseerseeeeeeeneens 

Vacuum Sensing hose attached (at idle) : =i OE rntineaeusxatstaig asc 

3S-FE, 5S-FE and 4A-FE engines fed 

Terminals +B and Fp bridged (engine off. ME suds iesssncvnsessctgecgees 

Vacuum sensing hose detached (at idle) ........:ccccseseseseeeseerees 

Vacuum sensing hose attached (AE TONG) coe conas eee eee wl 

Fuel injector resistance 
2S-Fengine .....+ NR oe sack ors deereas sage ee ices egaeas ersit 

Aiko genie woe eRe TO eS fr IacceossssrustripMredcazsaseccrecnsh ry 

Gold start valve resistance 
3S-G rare etree crete fe center fancix Msntenegw nats ta cnaeencesahsaas 

All other ers ee ee eo cen arches unre satinedertarsusncsaddappvanapotvsawnecs 

Torque specification 
Throttle body MOUNTING DOItS ...........csceseeseeseteeeereretstestessetereeteeeens 

33 to 38 psi 
33 to 38 psi 
27 to 31 psi 

38 to 44 psi 
38 to 44 psi 
33 to 37 psi 

1.5 to 3.0 ohms 

13.8 ohms 

3 to 5 ohms 

2 to 4 ohms 

Ft-lbs 

14 
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2.1a Loosen the screw clamp (arrow) and detach the air hose 

2.2 After loosening the air intake hose screw clamp, detach the 

hose from the housing 

2.3 The air cleaner assembly is held in place by three bolts i in 

the bottom of the housing (arrows) 

5 a —— > xs 

2.1b Release the clips, lift the cover/air flow meter off and 

remove the filter element 

—_ General information 

The fuel system consists of a rear mounted tank, combination 

metal and rubber fuel hoses, a fuel tank mounted electric pump and an 

electronic fuel injection system. 
The exhaust system is composed of an exhaust manifold, the 

catalytic converter and a combination muffler and tailpipe assembly. 
The emission control systems modify the functions of both the 

exhaust and fuel systems. There may be some cross-references 
throughout this Chapter to sections in Chapter 6 because the emis- 

sions control systems are integral with the induction and exhaust sys- 
tems. 

Extreme caution should be exercised when dealing with either the 

fuel or exhaust system. Fuel is a primary element for combustion. Be 
very careful! The exhaust system is also an area for exercising caution 
as it operates at very high temperatures. Serious burns can result from 

even momentary contact with any part of the exhaust system and the 
fire potential is ever present. 

2 «Air cleaner assembly - removal and installation 

Refer to illustrations 2.1a, 2.1b, 2.2 and 2.3 

1 Disconnect the air hose from the air cleaner assembly, detach the 
clips and remove the cover/air flow meter and the filter element (see il- 
lustrations). 

2 Disconnect the air intake hose from the housing (see illustra- 
tion). 
w Remove the three bolts and remove the air cleaner housing from 
the engine compartment (see illustration). 

4 Installation is the reverse of removal. 

3 Fuel lines and fittings - inspection and replacement 

Warning: Gasoline is extremely flammable, so take extra precautions 
when you work on any part of the fuel system. Don't smoke or allow 
open flames or bare light bulbs near the work area, and don't work in a 
garage where a natural gas-type appliance (such as a water heater or 
clothes dryer) with a pilot light is present. If you spill any fuel on your 
skin, rinse it off immediately with soap and water. When you perform 
any kind of work on the fuel system, wear safety glasses and have a 
Class B type fire extinguisher on hand. 
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2 — 7 mm (0.08 — 0.28 in) 

0 -—3mm (0 - 0.12 in) 

3.6 When attaching a section of rubber hose to metal fuel line, 

be sure to overlap the hose as shown secure it to the line with a 

new hose clamp of the proper type 

Inspection 
1 Once in a while, you will have to raise the vehicle to service or re- 
place some component (an exhaust pipe hanger, for example). When- 
ever you work under the vehicle, always inspect fuel lines and all fit- 
tings and connections for damage or deterioration. 
2 Check all hoses and pipes for cracks, kinks, deformation or ob- 
structions. 
3 Make sure all hoses and pipe clips attach their associated hoses 

or pipes securely to the underside of the vehicle. 
4 Verify all hose clamps attaching rubber hoses to metal fuel lines 
Or pipes are snug enough to assure a tight fit between the hoses and 

pipes. 

Replacement 
Refer to illustration 3.6 

5 If you must replace any damaged sections, use original equip- 

ment replacement hoses or pipes constructed from exactly the same 
material as the section you are replacing. Do not install substitutes 
constructed from inferior or inappropriate material or you could cause 

a fuel leak or a fire. 
6 Always, before detaching or disassembling any part of the fuel 
line system, note the routing of all hoses and pipes and the orientation 
of all clamps and clips to assure that replacement sections are in- 
stalled in exactly the same manner. When attaching hoses to metal 

lines, overlap them as shown (see illustration). 
7 Before detaching any part of the fuel system, be sure to relieve 
the fuel line and tank pressure by removing the fuel tank cap and dis- 
connecting the battery.Cover the fitting being disconnected with a rag 
to absorb any fuel that may spray out. Caution: /f the stereo in your 
vehicle is equipped with an anti-theft system, refer to the information 
on page 0-15 at the front of this manual before detaching the cable. 
8 While you’re under the vehicle, it’s a good idea to check the con- 
dition of the fuel filter - make sure that it’s not clogged or damaged 

(see Chapter 1). 

a 

4 Fuel pump/fuel pressure - check 
al ee ee 

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 ina 

garage where a natural gas-type appliance (such as a water heater or 

clothes dryer) with a pilot light is present. If you spill any fuel on your 

skin, rinse it off immediately with soap and water. When you perform 

any kind of work on the fuel system, wear safety glasses and have a 

Class B type fire extinguisher on hand. 

Fuel pump operation check 
~ Refer to illustrations 4.2 and 4.3 

1 Turnon the ignition switch (but do not start the engine). 

4.2 To check the fuel pump, turn on the ignition switch (but 

don’t start the engine) and bridge the terminal +B and Fp of the 
service electrical connector 
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4.3 Listen for fuel return pressure noise from the fuel return 

hose and verify that there is pressure in the hose from the fuel 

filter by pinching it at the point shown (arrow) 

2 Bridge terminals +B and Fp of the fuel pump check electrical 
connector with a jumper wire (see illustration). 
3 __Listen for fuel return noises from the fuel pressure regulator and 
verify that there is pressure in the hose from the fuel filter (see illustra- 

tion). 
4 Remove the jumper wire. Close the cap on the service electrical 

connector. 

5 Turn the ignition switch off. 
6 If there is no pressure, inspect the following components: the EFI 

15-amp fuse and the ignition 7.5-amp fuse and/or the EF! main relay 
(all located in the fuse panel next to the battery); the circuit opening re- 
lay, refer to “Electronic Control System” (see Chapter 6); the fuel 
pump; and the wiring and electrical connectors (see the wiring dia- 

grams at the end of the book). 

Fuel pressure check 
Refer to illustrations 4.7, 4.12, 4.13a, 4.13b and 4.16 

7 A fuel pressure gauge equipped with an 8 mm banjo fitting on the 
end of the hose (SST 09268-45011) is required for the following proce- 
dure. There are a couple of alternatives to buying the special Toyota 

fuel pressure gauge setup: 
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4.7 If you don’t have the special Toyota fuel pressure gauge 

and cannot find the required 8 mm banjo fitting for your own 

gauge, get an 8 mm bolt, place the bolt in a bench vise, cut the 

head off, drill out the bolt, add a locknut and wrap teflon tape 

around the threads 

4.13a If you are using a makeshift adapter bolt, screw it into the 

fuel rail and tighten the locknut... 

a) Simply buy an 8 mm banjo fitting and attach it to a fuel pressure 

gauge hose with a hose clamp. 
b) If you can’t find the correct size banjo fitting, buy an 8 mm bolt, 

cut the head off and drill a hole through the center. Add a locknut 
with the same thread pitch and seal the threads with teflon tape 

(see illustration). 

8 Remove the fuel tank cap. 
9 Verify that the battery voltage is 12 volts or more (see Chapter 5). 
10 Detach the cable from the negative terminal of the battery. Cau- 
tion: /f the stereo in your vehicle is equipped with an anti-theft system, 
refer to the information on page 0-15 at the front of this manual before 

detaching the cable. 
11. Detach the electrical connector from the cold start injector. 
42 Puta metal container or shop towel under the cold start injector 
pipe banjo bolt at the fuel rail (see illustration), then remove the banjo 
bolt and detach the cold start injector pipe from the fuel rail. Warning: 
Cover the fitting with a rag to absorb any fuel that might spray out. 
13 To attach the fuel pressure gauge to the fuel rail: 
a) If you are using the factory setup, or obtained an 8 mm banjo bolt 

for your pressure gauge kit, use the banjo bolt from the cold start 

injector pipe to attach the fuel pressure gauge to the fuel rail. Be 
sure to use crush washers on both sides of the banjo fitting. 

b) If you are using a drilled out 8 mm bolt, attach the bolt to the fuel 
rail, tighten the locknut and attach the fuel pressure gauge hose 
with a hose clamp (see illustrations). 

14 Wipe off any gasoline that has leaked out of the fuel rail and at- 

tach the cable to the negative terminal of the battery. 
15 Place the transaxle in Neutral (manual) or Park (automatic) and 

apply the parking brake. 
a) Bridge terminals +B and Fp of the check electrical connector 

(see illustration 4.2). 

b) Turn the ignition to On. 

Chapter 4 Fuel and exhaust systems 

4.12 Remove this banjo bolt which attaches the lower end of the 

cold start injector pipe to the fuel rail and, using the banjo bolt 

and two crush washers, attach the banjo fitting of the fuel 

pressure gauge to the fuel rail (fuel rail removed from the engine 

for clarity) 

4.13b ... then attach a fuel pressure gauge hose with a hose 

clamp (fuel rail gauge removed from the engine for clarity) 

ge 

4.16 Bridge terminal B+ and Fp of the check electrical connector 
and measure the fuel pressure at idle 

16 Measure the fuel pressure (see illustration) and compare it to the 
fuel pressure listed in this Chapter's Specifications. 

a) If the pressure is high, check for a restricted fuel return line. If the 
line is clear, replace the pressure regulator. 

b) ' If the pressure is low, pinch the fuel return line. If the pressure 
goes up, replace the fuel pressure regulator. If the pressure does 
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Fuel Hose 

Fuel Pump 

4-5 

Gasket 

Soo.” Pump Filter 

oS Clip 

=——— Rubber Cushion 

5.5 An exploded view of the fuel pump assembly (1989 and earlier models) 

not increase, check the fuel feed line, the fuel pump and the fuel filter. 
17 Remove the jumper wire from the service electrical connector. 

a) Start the engine. 
b) Detach the vacuum sensing hose from the fuel pressure regula- 

tor. 
c) Measure the fuel pressure at idle and compare your reading to 

the fuel pressure listed in this Chapter's Specifications. 
d) Reattach the vacuum sensing hose to the pressure regulator. 
e) Measure the fuel pressure at idle and compare your reading to 

the fuel pressure listed in this Chapter’s Specifications. 
f) If the pressure is not as specified, check the vacuum sensing 

hose and fuel pressure regulator. 
g) Stop the engine. Verify that the fuel pressure remains at 21 psi or 

more for five minutes after the engine is turned off. 
18 Detach the cable from the negative terminal of the battery. Cau- 

tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of this manual before 

detaching the cable. : 

19 Carefully remove the fuel pressure gauge. Be sure to cover the 

fitting with a rag before loosening it. 

20 Using new crush washers, reattach the cold start injector pipe 

banjo fitting to the fuel rail. 
21  Reattach the electrical connector to the cold start injector. Be 

sure to wipe up any spilled gasoline. 

22 Attach the cable to the negative terminal of the battery. 

23 Start the engine and check for leaks. 

ee eS 

5 Fuel pump - removal and installation 

ee 

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 ina 

garage where a natural gas-type appliance (such as a water heater or 

clothes dryer) with a pilot light is present. If you spill any fuel on your 

skin, rinse it off immediately with soap and water. When you perform 

_ any kind of work on the fuel system, wear safety glasses and have a 

Class B type fire extinguisher on hand. 

5.7 Pull the lower end of the fuel pump loose from the 
bracket and remove the rubber cushion that insulates the 

bottom of the pump 

1 Remove the fuel tank cap. 
2 Disconnect the cable from the negative terminal of the battery. 
Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of this manual 
before detaching the cable. 

1989 and earlier models 
Refer to illustrations 5.5, 5.7, 5.9 and 5.12 

4 Remove the fuel tank (see Section 6) and place it on a work- 

bench. 
5 Remove the fuel pump retaining screws (see illustrations). 
6 Carefully withdraw the fuel pump/bracket assembly from the fuel 

tank. 
7 Pull the lower end of the fuel pump loose from the bracket (see il- 

lustration). 
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5.9 Pry off the clip that holds the filter to the fuel pump and pull 
the filter off - replace the clip if it’s a loose fit 

SS 

Gasket 

Fuel Outlet Pipe 

Fuel Pump Connector 
(with Sender Gauge) 

“ Fuel Return Hose 

Pa P| eo 
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5.12 Pull the fuel pump loose from the hose far enough to get at 

the electrical lead near the bracket 

Rear Seat Cushion SS 

Floor Service Hole Cover 

Fuel Pump Bracket Assembly 

we 

By 
5.15 Fuel pump removal details (1990 and later models) 

8 Remove the rubber cushion from the lower end of the fuel pump. 
9 Remove the clip securing the filter to the pump (see illustration). 
10 Pull out the filter and inspect it for contamination. If it is dirty, re- 
place it. 
11 If you are only replacing the fuel pump filter, install the new filter, 
the clip and the rubber cushion, push the lower end of the pump back 
into the bracket and install the pump/bracket assembly in the fuel 

tank. 

12 If you are replacing the fuel pump, loosen the hose clamp at the 
upper end of the pump and disconnect the pump from the hose (see 
illustration). 
13 Disconnect the wires from the pump terminals and remove the 
pump. 

14 Installation is the reverse of removal. 
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Fuel 
Pump 
Bracket 

Fuel Sender 
Gauge 

oy Pump Filter 

e——_—————-___ Gasket 

Rubber Cushion 

5.16 1990 and later model fuel pump - exploded view 

5.17 After disconnecting the wires, remove the two screws and 

detach the fuel gauge sender from the pump bracket 

5.18 Pull the lower end of the fuel pump loose from the bracket, 
disconnect the hose from the bottom and remove the pump 

1990 and later models 
Refer to illustrations 5.15, 5.16, 5.17, 5.18, 5.20 and 5.23 

15 Remove the rear seat cushion and floor service hole cover (see il- 

lustration). 
16 Remove the fuel union bolt and gaskets, disconnect the outlet 
pipe then remove the eight retaining bolts and lift the fuel pump and 

bracket assembly out of the tank (see illustration). 

17 Remove the fuel gauge sending unit nut and washer, disconnect 

the wires, then remove the two screws and detach the sending unit 

(see illustration). 

18 Disconnect the two wires, pull the lower end of the pump out of 

the bracket, detach the fuel hose and remove the pump from the 

bracket (see illustration). 

49 Remove the rubber cushion from the lower end of the fuel pump. 

20 Remove the clip securing the filter to the pump (see illustration). 

21 Pull out the filter and inspect it for contamination. If it is dirty, re- 

place it. 

22 Install the new filter, the clip and the rubber cushion, push the 

lower end of the pump back into the bracket and install the 

pump/bracket assembly in the fuel tank. 

5.20 Use asmall screwdriver to detach the clip, then remove 

the pump filter 
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6.1. Remove the fuel filler cap, then use a socket and extension 

to remove the tank drain plug 
5.23 Fuel pump sending unit-to-bracket connection details 

Fuel Sender 

Fuel Tank Protector 

Fuel Pump 

Fuel Filler Pipe 

Gasket 

~ &} 

Fuel Tank 

Gasket 

Gasket 

Drain Plug 

6.6a Fuel tank and related components (1989 and earlier models) 
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ta Gasket 
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Fuel Tank 

Fuel Return 

Tube 

Fuel Tank 

Band 

—Fuel Evaporation Vent Tube 

joes Gasket 
Pegs ie Cut-Off Valve 

Fuel Inlet 
Pipe Shield 

\ 

Gasket 

Fuel Inlet 

Fuel Tank Filler Pipe 

Gasket 

Fuel Inlet Pipe 
Protector 

6.6b Fuel tank and related components (1990 and later models) 

23 Install the fuel gauge sending unit to the pump bracket and con- 
nect the wires (see illustration). The remainder of installation is the re- 

verse of removal. 

6 Fuel tank - removal and installation 

Refer to illustrations 6.1, 6.6a, 6.6b and 6.11 

Warning: Gasoline is extremely flammable, so extra precautions must 
be taken when working on any part of the fuel system. Do not smoke or 
allow open flames or bare light bulbs near the work area. Also, do not 
work in a garage if a natural gas-type appliance with a pilot light is pre- 

sent. While performing any work on the fuel tank, wear safety glasses 

and have a dry chemical (Class B) fire extinguisher on hand. If you spill 

any fuel on your skin, rinse it off immediately with soap and water. 

1 This procedure is much easier to perform if the fuel tank is empty. 

These models have a drain plug (see illustration) for this purpose. If 

for some reason the drain plug can’t be removed, postpone the job 

until the tank is empty or siphon the fuel into an approved container 

using a siphoning kit (available at most auto parts stores). Warning: 
Do not start the siphoning action by mouth! 
2 Remove the fuel filler cap to relieve fuel tank pressure. 
3. Detach the cable from the negative terminal of the battery. Cau- 
tion: /f the stereo in your vehicle is equipped with an anti-theft system, 
refer to the information on page O-15 at the front of this manual before 

detaching the cable. 
4 If the tank is full or nearly full, use a hand-operated pump to re- 
move as much fuel through the filler tube as possible. 
5 Raise the vehicle and place it securely on jackstands. 
6 Familiarize yourself with the layout of the fuel tank assembly be- 

fore proceeding (see illustrations). 
7 Support the fuel tank with a floor jack. Place a sturdy plank be- 
tween the jack head and the fuel tank to protect the tank. 
8 Detach the fuel line bracket and remove the fuel line or tank pro- 

tectors (see illustrations 6.6a and 6.6b). 

9 Disconnect both fuel tank bands and pivot them down until they 
are hanging out of the way. 
10 Lower the tank enough to disconnect the wires and ground strap 
from the fuel pump/fuel gauge sending unit, if you have not already 

done so. 
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6.11 Loosen the fuel filler and vapor hose clamp screws (arrows) 

and detach the lines from the fuel tank 

11 Disconnect the fuel lines, the vapor return line and the fuel inlet 

pipe (see illustration). Note: The fuel feed and return lines and the va- 

por return line are various different diameters, so reattachment is sim- 

plified. If you have any doubts, however, clearly label the three lines 

and their respective inlet or outlet pipes. Be sure to plug the hoses to 

prevent leakage and contamination of the fuel system. 

12 Remove the tank from the vehicle. 
13 Installation is the reverse of removal. 

CLUE UE EEE EEISEIESEISI SESE 

7 Fuel tank cleaning and repair - general information 
i EEE EEE IIIS 

1 Any repairs to the fuel tank or filler neck should be carried out by 

a professional who has experience in this critical and potentially dan- 

gerous work. Even after cleaning and flushing of the fuel system, ex- 

plosive fumes can remain and ignite during repair of the tank. 

2 ‘If the fuel tank is removed from the vehicle, it should not be 

placed in an area where sparks or open flames could ignite the fumes 

coming out of the tank. Be especially careful inside garages where a 

natural gas-type appliance is located, because the pilot light could 

cause an explosion. 

8 Accelerator cable - removal, installation and adjustment 

Refer to illustration 8.2 

Removal 
1 Detach the cable from the negative terminal of the battery. Cau- 
tion: /f the stereo in your vehicle is equipped with an anti-theft system, 
refer to the information on page 0-15 at the front of this manual before 

detaching the cable. 
2 Unscrew the locknut on the threaded portion of the throttle cable 
at the throttle body, then grasp the throttle lever arm and rotate it to 
put some slack in the throttle cable, then slip the cable end out of its 
slot in the arm (see illustration). 
3. Trace the throttle cable to the firewall, detaching it from all brack- 

ets. 
4 The cable is secured to the firewall with a flange and two mount- 
ing bolts that must be removed from inside the vehicle. 
6 Detach the throttle cable from the accelerator pedal. 
7 From inside the vehicle, pull the cable through the firewall. 

Installation and adjustment 
8 Installation is the reverse of removal. 

9 To adjust the cable, fully depress the accelerator pedal and 
check that the throttle is fully opened. 
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8.2 Unscrew the locknut (A) on the threaded portion of the 

cable, rotate the accelerator arm in the direction shown to 

provide some slack, then slip the cable end out of the slot (B) 

10 If not fully opened, loosen the locknuts, depress accelerator 

pedal and adjust the cable. 

11 Tighten the locknuts and recheck the adjustment. Make sure the 

throttle closes fully when the pedal isn’t depressed. 

i SEU UE EEE 

9 _ Electronic Fuel Injection (EFI) system - general information 

Refer to illustrations 9.1a through 9.1d 

These models are equipped with an Electronic Fuel Injection (EFI) 

system. The EFI system is composed of three basic sub systems: fuel 

system, air induction system and electronic control system (see illus- 

trations). 

Fuel system 
An electric fuel pump located inside the fuel tank supplies fuel 

under constant pressure to the fuel rail, which distributes fuel evenly to 
all injectors. From the fuel rail, fuel is injected into the intake ports, just 
above the intake valves, by four fuel injectors. The amount of fuel sup- 
plied by the injectors is precisely controlled by an Electronic Control 
Unit (ECU). An additional injector, known as the cold start injector, 
supplies extra fuel into the intake manifold for starting. A pressure reg- 
ulator controls system pressure in relation to intake manifold vacuum. 
A fuel filter between the fuel pump and the fuel rail filters fuel to protect 
the components of the system. 

Air induction system 
The air system consists of an air filter housing, an air flow meter 

(some models) and a throttle body. The air flow meter is an information 
gathering device for the ECU. A potentiometer measures intake air 
flow and a temperature sensor measures intake air temperature. This 
information helps the ECU determine the amount (duration) of fuel to 
be injected by the injectors. The throttle plate inside the throttle body 
is controlled by the driver. As the throttle plate opens, the amount of 
air that can pass through the system increases, so the potentiometer 

opens further and the ECU signals the injectors to increase the amount 
of fuel delivered to the intake ports. 

Electronic control system 
The Computer Control System controls the EFI and other sys- 

tems by means of an Electronic Control Unit (ECU), which employs a 
microcomputer. The ECU receives signals from a number of informa- 
tion sensors which monitor such variables as intake air volume, intake 

air temperature, coolant temperature, engine rpm, acceleration/decel- 
eration and exhaust oxygen content. These signals help the ECU de- 
termine the injection duration necessary for the optimum air/fuel ratio. 
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9.1a The Toyota Computer Contro! System (TCCS) used on vehicles equipped with 2S-FE engines 
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9.1b The Toyota Computer Control System (TCCS) used on vehicles equipped with 3S-FE and 5S-FE engines 

Some of these sensors and their corresponding ECU-controlled relays 
are not contained within EFl components, but are located throughout 
the engine compartment. For further information regarding the ECU 
and its relationship to the engine electrical and ignition system, see 

Chapter 6. 

10 Electronic Fuel Injection (EFI) system - check 

Refer to illustrations 10.6a, 10.66 and 10.7 

Warning: Gasoline is extremely flammable, so extra precautions must 
be taken when working on any part of the fuel system. Do not smoke or 

allow open flames or bare light bulbs near the work area. Also, do not 
work in a garage if a natural gas-type appliance with a pilot light is pre- 
sent. While performing any work on the fuel system, wear safety 
glasses and have a dry chemical (Class B) fire extinguisher on hand. If 
you spill any fuel on your skin, rinse it off immediately with soap and 
water. 

1 Check the ground wire connections for tightness. Check all wiring 
and electrical connectors that are related to the system. Loose electri- 
cal connectors and poor grounds can cause many problems that re- 
semble more serious malfunctions. 

2 Check to see that the battery is fully charged, as the control unit 
and sensors depend on an accurate supply voltage in order to prop- 
erly meter the fuel. 
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9.1c The Toyota Computer Control System (T CCS) used on vehicles equipped with the 3S-GE engine 
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10.6a_ This area inside the throttle body near the throttle plate 
(arrow) usually gets a lot of sludge buildup because the PCV 

hose vents vapors from the crankcase here 

3. Check the air filter element - a dirty or partially blocked filter will 
severely impede performance and economy (see Chapter 1). 
4 If a blown fuse is found, replace it and see if it blows again. If it 
does, search for a grounded wire in the harness related to the system. 
5 Check the air intake duct from the air flow meter to the intake 
manifold for leaks, which will result in an excessively lean mixture. Also 
check the condition of the vacuum hoses connected to the intake 

manifold. 
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IC 

Battery 

Auxiliary 
Air Valve 

Intake Air 
eee Sensor 

EGR Vacuum 
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EGR VSV 

The Toyota Computer Control System (TCCS) used on vehicles equipped with the 4A-FE engine 

Tae Of | 
10.66 With the engine off, use carburetor cleaner (make sure it's 
safe for use with oxygen sensors and catalytic converters) and a 

toothbrush to clean the throttle body - open the throttle plate so 
you can clean behind it 

6 Remove the air intake duct from the throttle body and check for 
dirt, carbon or other residue build-up. If it’s dirty, clean with carburetor 
cleaner (make sure the can says it's safe for use with oxygen sensors 
and catalytic converters) and a toothbrush (see illustrations). 
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10.7 Use a stethoscope or screwdriver to determine if the 

injectors are working properly - they should make a steady 

clicking sound that rises and falls with engine speed changes 

7 With the engine running, place a screwdriver or a stethoscope 

against each injector, one at a time, and listen through the handle for a 
clicking sound, indicating operation (see illustration). 
8 If an injector isn't operating (or sounds different than the others), 
turn off the engine and unplug the electrical connector from the injec- 
tor. Check the resistance across the terminals of the injector and com- 
pare your reading with the resistance value listed in this Chapter's 
Specifications. If the resistance isn't as specified, replace the injector 
with a new one. 
9 The remainder of the system checks should be left to a dealer 
service department or other qualified repair shop, as there is a chance 
that the control unit may be damaged if not performed properly. 

11 Electronic Fuel Injection (EFI) system - component check and 

replacement 

Warning: Gasoline is extremely flammable, so extra precautions must 

be taken when working on any part of the fuel system. Do not smoke or 
allow open flames or bare light bulbs near the work area. Also, do not 
work in a garage if a natural gas-type appliance with a pilot light is pre- 
sent. While performing any work on the fuel system, wear safety 

glasses and have a dry chemical (Class B) fire extinguisher on hand. If 

you spill any fuel on your skin, rinse it off immediately with soap and 

water. ‘ 

Throttle body 
Refer to illustrations 11.2 and 11.10 

Check 
1 Verify that the throttle linkage operates smoothly. 

2 Start the engine, detach each vacuum hose and, using your fin- 

ger, check the vacuum at each port on the throttle body with the en- 

gine at idle and above idle, then compare your observations with the 

vacuum table (see illustration). 

Replacement 

3 Detach the cable from the negative terminal of the battery. Cau- 

tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of this manual before 

detaching the cable. 
4 Drain the radiator (see Chapter 1). 

5 Loosen the hose clamps and remove the air intake duct. 

6 Detach the accelerator cable from the throttle lever arm (see Sec- 

tion 8), then detach the throttle cable bracket and set it aside (it’s not 

necessary to detach the throttle cable from the bracket). 

4-15 
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11.2 The throttle body vacuum port guide (top) and vacuum 

table (bottom) 

11.10 Remove the four bolts (arrows) to detach the throttle body 
from the air intake chamber 

7 If your vehicle is equipped with an automatic transaxle, detach 
the throttle valve (TV) cable from the throttle linkage (see Chapter 7B), 
detach the TV cable brackets from the engine and set the cable and 

brackets aside. 
8 Clearly label, then detach, all vacuum and coolant hoses from the 

throttle body. 
9 Unplug the electrical connector from the throttle position sensor. 
10 Remove the throttle body mounting bolts (see illustration) and 
detach the throttle body and gasket from the air intake chamber. 
11 Using a soft brush and carburetor cleaner, thoroughly clean the 
throttle body casting, then blow out all passages with compressed air. 
Caution: Do not clean the throttle position sensor with anything. Just 
wipe it off carefully with a clean soft cloth. 
12 Installation of the throttle body is the reverse of removal. Be sure 
to tighten the throttle body mounting bolts to the torque listed in the 
Specifications Section at the beginning of this Chapter. 
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11.14 Tocheck the throttle position sensor, insert a feeler 

gauge of the specified thickness between the throttle stop screw 

and the stop lever, then check the continuity between the proper 

terminals of the sensor 

Throttle position sensor 
Refer to illustrations 11.14, 11.15a, 11.15b, 11.15c and 11.15d 

Check 
13 Unplug the electrical connector from the throttle position sensor. 
14 Insert a feeler gauge of the specified thickness between the throt- 

tle stop screw and the stop lever (see illustration). 
15 Using an ohmmeter, check the continuity, or measure the resis- 
tance, between the indicated terminal pairs (see illustrations). 

16 If the resistance is not as specified, loosen the screws and slowly 
turn the sensor counterclockwise until the ohmmeter needle deflects. 
17 Using the feeler gauge, recheck the continuity between the speci- 

fied terminals. 

Replacement 

18 If adjustment doesn’t bring the sensor within specifications, un- 
plug it, remove the screws and replace it with a new one, then adjust it 

as described. 

Fuel pressure regulator 

Check 
19 Refer to the fuel pump/fuel pressure check procedure (see Sec- 

tion 4). yy 

20 Remove the fuel tank cap.and detach the cable from the negative 
terminal of the battery. one If the stereo in your vehicle is equipped 
with an anti-theft system, refér to the information on page 0-15 at the 
front of this manual before detaching the cable. 
21 Detach the vacuum sensing hose. 
22 Place a metal container or shop towel under the fuel return line 
banjo fitting. Also cover the banjo bolt with a rag to catch any fuel that 

23 Slowly loosen the’banjo bolt, then remove it along with the crush 
washers and discard the crush washers or loosen the hose clamp and 

detach the fuel return hose from the regulator. 
24 Remove the pressure regulator mounting bolts (see illustration) 
and detach the pressure regulator from the fuel rail. 

Installation 

Refer to illustration 11.25 

25 Installation is the reverse of removal. Be sure to use new crush 
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Ohmmeter 

Clearance between 

lever and stop screw Continuity IDL-E, 

( ) 0.90 mm (0.0354 in ~ No continuity 

11.15a Throttle position check - terminal guide (top) and 

continuity table (bottom) for 2S-E engines 

Ohmmeter 

Clearance 

between lever and 

stop screw 

Throttle valve fully cer se rea [rec [eon [toons 
11.15b Throttle position check - terminal guide (top) and 

continuity table (bottom) for 3S-FE and 5S-FE engines 

washers and make sure that the pressure regulator is installed prop- 
erly on the fuel rail (see illustration). 
26 The remainder of installation is the reverse of removal. 

Cold start injector 

Check 
Refer to illustration 11.28 

27 Unplug the electrical connector from the cold start injector. 
28 Using an ohmmeter, measure the resistance between the injector 
terminals (see illustration). Compare this reading to the one listed in 
the Specifications Section at the beginning of this Chapter. 
a) If the indicated resistance is within the range listed in the Specifi- 

cations Section at the beginning of this Chapter, the cold start in- 
jector is okay. 
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Ohmmeter 

E2 0.70 mm 

Clearance between 
lever and stop screw Continuity (IDL-E,) Continuity between terminals 

Pressure 

11.15c Throttle position check - terminal guide (top) and Regulator 
continuity table (bottom) for 4A-FE engines 

Clearance between lever 

and stop screw 

11.15d Throttle position check - terminal guide (top) and 

continuity table (bottom) for 3S-GE engines 

CORRECT WRC 

11.25 If the fuel pressure regulator is cocked during installation, 

it will not seal properly 

11.24 To detach the fuel pressure regulator from the fuel rail, 

remove the banjo bolt (arrow) and crush washers, detach the fuel 

return line, remove the two regulator mounting bolts (arrows), 

then separate the regulator from the fuel rail (assembly removed 

from the vehicle for clarity) 

b) If the indicated resistance isn’t within the specified range, replace 

the cold start injector. 

29 Plug in the cold start injector electrical connector. 

Removal 

Refer to illustration 11.33 selena ile. 

30 Remove the fuel tank cap and detach the cable from the negative psi be 

terminal of the battery. Caution: /f the stereo in your vehicle is equipped 41.28 To check the resistance of the cold start injector, 

with an anti-theft system, refer to the information on page 0-15 at the unplug the electrical connector and measure the resistance 

front of this manual before detaching the cable. between the two terminals - check this against those in the 

31 Unplug the cold start injector electrical connector. Specifications Section 
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11.33 To replace the cold start injector, unplug the electrical 

connector, remove the banjo bolt and crush washers, then 

remove the two mounting bolts (arrows) 

11.41 Check the resistance of the ISC valve between the +B 

terminal and the other two terminals 

32 Place a metal container or shop towel under the banjo fitting and 

remove the banjo bolt and crush washers. Discard the washers. 

33 Remove the cold start injector mounting bolts, the injector and 

the gasket (see illustration). 

Bench test 
34 The cold start injector can be bench tested (for spray pattern) but 
the test requires special equipment. If you are in any doubt as to the 

status of the cold start injector, take it to a dealer service department 
or other repair shop and have it tested. 

Installation 

35 Installation of the cold start injector is the reverse of removal. Be 
sure to use new crush washers on each side of the banjo fitting. 

Idle speed control (ISC) valve 
(3S-FE and 5S-FE engines) 

Check 

Refer to illustrations 11.37, 11.41 and 11.44 

36 Start the engine and allow it to reach its normal operating tem- 
perature and idle speed (if necessary, adjust the idle speed) and place 
the transaxle in the Neutral range. Hook up a tachometer in accor- 
dance with the manufacturer’s instructions. 

37 Using a jumper wire, bridge terminals T and E1 of the check elec- 
trical connector (see illustration). Engine speed should increase to 
about 1000 to 1300 rpm. 
38 Verify that the engine speed returns to idle speed after it has re- 
mained at 1000 to 1300 rpm for five seconds. 
a) lf the engine speed changes as described, the ISC valve is okay. 
b) If the engine speed does not change as described, measure the 

ISC valve resistance. 
39 Remove the jumper wire. 
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Check Connector 

11.37 To check the operation of the ISC valve, warm the engine 

up to its normal operating temperature and idle speed, bridge 

terminals T and E1 of the check electrical connector - the idle 

speed should increase to between 1000 and 1300 rpm and then 

after five seconds return to idle - if it doesn’t, check the 

ISC valve resistance 

11.44 To remove the ISC valve from the throttle body, first 
remove the throttle body, then remove the four ISC valve retaining 

screws (arrows) from the underside and detach the valve 
and gasket 

40 Unplug the ISC valve electrical connector. 
41 Measure the resistance between the terminal +B and each of the 
other two terminals (ISC1 and ISC2) (see illustration). It should be be- 
tween 16.0 and 17.0 ohms on 1989 and earlier models or 19.3 and 22.3 
ohms on 1990 and later models. 

a) If the resistance is as specified, the ISC valve is okay (but there 
may be a problem with the wiring or the ECU). 

b) If the resistance is not as specified, replace the valve (see Step 
44 below). - 

42 Plug in the ISC valve electrical connector. 

Removal 

43 Remove the throttle body. 

44 Remove the mounting screws and detach the ISC valve and gas- 
ket (see illustration). 

Installation 

45 Installation of the ISC valve is the reverse of removal for all vehi- 

cles. Be sure to use a new gasket when installing the ISC valve. 

Fuel rail and fuel injectors 
Refer to illustrations 11.52, 11.55, 11.56, 11.58a and 11.58b 

Check 

46 Refer to the fuel injector checking procedure (see Section 10). 
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11.52 The injector electrical connectors can be tricky to unplug 
- firmly depress the tang (arrow) to unlock each connector 

11.56 Unless you are only removing one fuel injector at a time, 

it's a good practice to place the injectors in a clearly labeled 
container, like an egg carton, to prevent mixing up the injectors 

when it's time to install them in the fuel rail 

Replacement 
47 Remove the fuel tank cap to relieve the fuel tank pressure. 

48 Detach the cable from the negative terminal of the battery. Cau- 

tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of this manual before 

detaching the cable. 

49 Detach the accelerator cable from the throttle linkage and from its 

bracket on the air intake chamber (see Section 8). 

50 Detach the vacuum sensing hose from the fuel pressure regula- 

tor. 

51 Unplug the cold start injector electrical connector and remove the 

cold start injector pipe bolt. 

52 Unplug the four fuel injector electrical connectors (see illustra- 

tion) and set the injector wire harness aside. 

53 Disconnect the fuel lines from the pulsation damper and the fuel 

rail. 

54 Remove the two fuel rail mounting bolts and detach the fuel 

rail/injector assembly from the cylinder head by pulling on it while wig- 

gling it back and forth. 

55 Remove the fuel rail (see illustration). 

56 Remove the fuel injectors from the fuel rail and set them aside in 

a clearly labeled storage container (see illustration). 

57 Remove the four fuel rail insulators from the cylinder head and set 

them aside. 

58 If you are replacing the injector(s), discard the old injector, the 

grommet and the O-ring. If you are simply replacing leaking injector O- 

Lal Pe 4 a tia Ss : 

11.55 Carefully remove the fuel rail assembly through the space 
between the cam covers and the air intake chamber 

Gil. oe lide aiemaiane 

ee ee 

11.58a Even if you plan to reinstall the same injector(s), be sure 
to remove and discard the old O-rings and replace them 

with new ones 

11.58b Also remove and discard the old grommets and replace 
them with new ones 

rings and intend to re-use the same injectors, remove the old grommet 

and O-ring (see illustrations) and discard them. 
59 Further testing of the injector(s) is beyond the scope of the home 
mechanic. If you are in doubt as to the status of any injector(s), it can 
be bench tested for volume and leakage at a dealer service depart- 
ment. 
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60 Installation of the fuel injectors is the reverse of removal. Be sure 

to use new grommets and O-rings on the injector(s). 

12 Exhaust system servicing - general information 

Refer to illustration 12.1 

Warning: /nspection and repair of exhaust system components should 
be done only after enough time has elapsed after driving the vehicle to 
allow the system components to cool completely. Also, when working 
under the vehicle, make sure it is securely supported on jackstands. 
1 The exhaust system consists of the exhaust manifold, catalytic 
converter, the muffler, the tailpipe and all connecting pipes, brackets, 
hangers and clamps (see illustration). The exhaust system is at- 
tached to the body with mounting brackets and rubber hangers. If any 

of these parts are damaged or deteriorated, excessive noise and vi- 
bration will be transmitted to the body. 
2 Conduct regular inspections of the exhaust system will keep it 
safe and quiet. Look for any damaged or bent parts, open seams, 

holes, loose connections, excessive corrosion or other defects which 
could allow exhaust fumes to enter the vehicle. Deteriorated exhaust 

system components should not be repaired - they should be replaced 

with new parts. 
3 ‘If the exhaust system components are extremely corroded or 
rusted together, they will probably have to be cut from the exhaust 
system. The convenient way to accomplish this is to have a muffler re- 
pair shop remove the corroded sections with a cutting torch. If, how- 
ever, you want to save money by doing it yourself and you don’t have 
an oxy/acetylene welding outfit with a cutting torch), simply cut off the 
old components with a hack-saw. If you have compressed air, special 
pneumatic cutting chisels can also be used. !f you do decide to tackle 
the job at home, be sure to wear eye protection to protect your eyes 
from metal chips and work gloves to protect your hands. 
4 Here are some simple guidelines to apply when repairing the ex- 

haust system: 
a) Work from the back to the front when removing exhaust system 

components. 
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12.1 The exhaust pipe is connected to the exhaust system with 

three nuts - there is a sealing ring under the flange which should 

be replaced whenever the pipe is unbolted from the manifold 

b) Apply penetrating oil to the exhaust system component fasteners 

to make them easier to remove. 
c) Use new gaskets, hangers and clamps when installing exhaust 

system components. 
d) Apply anti-seize compound to the threads of all exhaust system 

fasteners during reassembly. 
e) Be sure to allow sufficient clearance between newly installed 

parts and all points on the underbody to avoid overheating the 
floor pan and possibly damaging the interior carpet and insula- 
tion. Pay particularly close attention to the catalytic converter and 
its heat shield. Warning: The catalytic converter operates at very 
high temperatures and takes a long time to cool. Wait until it's 
completely cool before attempting to remove the converter. Fail- 
ure to do so could result in serious burns. 
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Ignition coil 
Primary resistance 

2S-E engine 
3S-GE engine 
3S-FE engine 
4A-FE engine 
5S-FE engine 

Secondary resistance 
2S-E engine 
3S-FE engine 
3S-FE engine 
4A-FE engine 
5S-FE engine 

Distributor 

Air gap (all models) 
Pick-up coil resistance 

2S-E, 3S-GE and 3S-FE engines 
4A-FE engine 

1990 and 1991 models 

1992 models 

5S-FE engine 
1990 and 1991 models 
1992 models 

G+ and G- terminals 
NE+ and NE- terminals 

Charging system 

Charging voltage 
1989 and earlier models 
1990 and later models 

Standard amperage 
All lights and accessories turned off 

Headlights (hi-beam) and heater blower motor turned on 

Alternator brush length 

Standard 
Minimum 
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ctrical systems 

Ignition system - check 
Ignition system - general information and precautions 
Ignition timing - check and adjustment 
Pick-Up Coilt="CAOCK dicinds bivctease Martsasgeodu vices trapersexes taescacctntteaseares 

Spark plug replacement 

Spark plug wire, distributor cap and rotor check 
and replacement 

Starter motor - removal and installation 

Starter motor - testing in vehicle 
Starter solenoid - removal and installation 
Starting system - general information and precautions 
Voltage regulator and alternator brushes - replacement 

10-degrees BTDC 

0.3 to 0.5 ohms 

0.4 to 0.5 ohms 

0.4 to 0.5 ohms 

1.3 to 1.6 ohms 

0.4 to 0.5 ohms 

7.5 to 10.4 ohms 

10.2 to 13.8 ohms 

7.7 to 10.4 ohms 

10.4 to 14 ohms 

10.0 to 14 ohms 

0.008 to 0.016 inch 

140 to 180 ohms 

140 to 180 ohms 

185 to 265 ohms 

170 to 210 ohms 

185 to 265 ohms 

375 to 530 ohms 

13.5 to 15.1 volts 

13.9 to 15.1 volts 

less than 10 amps 
30 amps or more 

0.413 inch 

0.059 inch 



2.1 When detaching the cables from the terminals of the battery, 

be sure to ALWAYS disconnect the negative cable (the one with 
the minus sign) first - when reattaching the cables, hook up the 

positive cable (the one with the plus sign) first 

1 General information 
a 

The engine electrical systems include all ignition, charging and 
starting components. Because of their engine-related functions, these 
components are discussed separately from chassis electrical devices 
such as the lights, the instruments, etc. (which are included in Chap- 

ter 12). 
Always observe the following precautions when working on the 

electrical systems: 
a) Be extremely careful when servicing engine electrical compo- 

nents. They are easily damaged if checked, connected or han- 

dled improperly. 
b) Never leave the ignition switch on for long periods of time with 

the engine off. 
c) Don’t disconnect the battery cables while the engine is running. 

Maintain correct polarity when connecting a battery cable from 

another vehicle during jump starting. 
e) Always disconnect the negative cable first and hook it up last or 

the battery may be shorted by the tool being used to loosen the 

cable clamps. 
It’s also a good idea to review the safety-related information re- 

garding the engine electrical systems located in the Safety first section 
near the front of this manual before beginning any operation included 

in this Chapter. 

2: 

2 __ Battery - removal and installation 

Refer to illustrations 2.1 and 2.2 

1. Warning: Always disconnect the negative cable first and hook it 
up last or the battery may be shorted by the tool being used to loosen 
the cable clamps. Disconnect both cables from the battery terminals 
(see illustration). Caution: /f the stereo in your vehicle is equipped 
with an anti-theft system, refer to the information on page 0-15 at the 
front of the manual before detaching the cable. 
2 Remove the battery hold-down clamp (see illustration). 

3 _Lift out the battery. Be careful - it’s heavy. 
4 While the battery is out, inspect the carrier (tray) for corrosion 

(see Chapter 1). 
5 _ If you are replacing the battery, make sure that you get one that’s 

identical, with the same dimensions, amperage rating, cold cranking 
rating, etc. 
6 Installation is the reverse of removal. 
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2.2 Toremove the battery, detach the negative and positive 

cables, then remove the hold-down strap bolt (arrow) and nut 

(arrow) and the strap, then carefully lift the battery out of the 

engine compartment 

3 ‘Battery - emergency jump starting 
ee ee ee 

Refer to the Booster battery (jump) starting procedure at the front 

of this manual. 

4 Battery cables - check and replacement 

1 Periodically inspect the entire length of each battery cable for 

damage, cracked or burned insulation and corrosion. Poor battery ca- 
ble connections can cause starting problems and decreased engine 

performance. 
2. Check the cable-to-terminal connections at the ends of the ca- 
bles for cracks, loose wire strands and corrosion. The presence of 

white, fluffy deposits under the insulation at the cable terminal connec- 
tion is a sign that the cable is corroded and should be replaced. Check 
the terminals for distortion, missing mounting bolts and corrosion. 

3 When removing the cables, always disconnect the negative cable 
first and hook it up last or the battery may be shorted by the tool used to 
loosen the cable clamps. Caution: /f the stereo in your vehicle is 
equipped with an anti-theft system, refer to the information on page 0-15 
at the front of the manual before detaching the cable. Even if only the 
positive cable is being replaced, be sure to disconnect the negative 
cable from the battery first (see Chapter 1 for further information re- 
garding battery cable removal). 
4 _ Disconnect the old cables from the battery, then trace each of 
them to their opposite ends and detach them from the starter solenoid 
and ground terminals. Note the routing of each cable to ensure correct 

installation. 
5 If you are replacing either or both of the old cables, take them 
with you when buying new cables. It is vitally important that you re- 
place the cables with identical parts. Cables have characteristics that 
make them easy to identify: positive cables are usually red, larger in 
cross-section and have a larger diameter battery post clamp; ground 
cables are usually black, smaller in cross-section and have a slightly 
smaller diameter clamp for the negative post. 

6 Clean the threads of the solenoid or ground connection with a 
wire brush to remove rust and corrosion. Apply a light coat of battery 

terminal corrosion inhibitor, or petroleum jelly, to the threads to pre- 
vent future corrosion. 

7 Attach the cable to the solenoid or ground connection and 
tighten the mounting nut/bolt securely. 

8 Before connecting a new cable to the battery, make sure that it 
reaches the battery post without having to be stretched. 
9 Connect the positive cable first, followed by the negative cable. 
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6.1 To use a calibrated ignition tester (available at most auto 
parts stores), simply disconnect a spark plug wire, attach the 

wire to the tester and clip the tester to a good ground - if there 

is enough power to fire the plug, sparks will be clearly visible 

between the electrode tip and the tester body as the engine is 

turned over 

5 _ Ignition system - general information and precautions 

The ignition system includes the ignition switch, the battery, the 
igniter, the coil, the primary (low voltage) and secondary (high voltage) 
wiring circuits, the distributor and the spark plugs. The ignition system 
is controlled by the Electronic Control Unit (ECU). Using data provided 
by information sensors which monitor various engine functions (such 
as rpm, intake air volume, engine temperature, etc.), the ECU ensures 
a perfectly timed spark under all conditions. This system is known as 

Electronic Spark Advance (ESA). 
When working on the ignition system, take the following precau- 

tions: 
a) Do not keep the ignition switch on for more than 10 seconds if 

the engine will not start. 
b) Always connect a tachometer in accordance with the manufac- 

turer’s instructions. Some tachometers may be incompatible 
with this ignition system. Consult a dealer service department 

before buying a tachometer for use with this vehicle. 
c) Never allow the ignition coil terminals to touch ground. Ground- 

ing the coil could result in damage to the igniter and/or the igni- 

tion coil. 
d) Do not disconnect the battery when the engine is running. 
e) Make sure that the igniter is properly grounded. 
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6 Ignition system - check 
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Refer to illustration 6.1 

Warning: Because of the high voltage generated by the ignition sys- 

tem, extreme care should be taken whenever an operation is per- 

formed involving ignition components. This not only includes the ig- 

niter, coil, distributor and spark plug wires, but related components 

such as plug connectors, tachometer and and other test equipment 

also. 
1 If the engine turns over but won't start, disconnect the spark plug 

wire from any spark plug and attach it to a calibrated tester (available 

at most auto parts stores). Connect the clip on the tester to a bolt or 

metal bracket on the engine (see illustration). If you're unable to ob- 

tain a calibrated ignition tester, remove the wire from one of the spark 

plugs and using an insulated tool, pull back the boot and hold the end 

of the wire about 1/4-inch from a good ground. 

2 Crank the engine and watch the end of the tester or spark plug 

wire to see if bright blue, well-defined sparks occur. 

If you're not using a calibrated tester, have an assistant crank the en- 

gine for you. 

5-3 

7.3a To check the primary resistance of the coil used on 2S-E, 

3S-FE and 5S-FE engine models, measure the resistance between 

the positive and negative terminals 

: 
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Terminal 

7.3b To check the secondary resistance of the coil used on 
2S-E, 3S-FE and 5S-FE engine models, measure the resistance 
between the positive terminal and the high tension terminal. 

3 If sparks occur, sufficient voltage is reaching the plug to fire it (re- ...., 

peat the check at the remaining plug wires to verify that the distributor =. 
cap and rotor are OK). However, the plugs themselves may be fouled, 

so remove and check them as described in Chapter 1. 
4 If no sparks or intermittent sparks occur, remove the distributor 
cap and check the cap and rotor as described in Chapter 1. If moisture 
is present, dry out the cap and rotor, then reinstall the cap and repeat 

the spark test. 
5 If there's still no spark, detach the coil secondary wire from the 
distributor cap and hook it up to the tester (reattach the plug wire to 
the spark plug), then repeat the spark check. Again, if you don't have a 
tester, hold the end of the wire about 1/4-inch from a good ground. 
6 __If sparks now occur, the distributor cap, rotor or plug wire(s) may 

be defective. 
7 Ifno sparks occur, check the primary wire connections at the coil 
to make sure they're clean and tight. Check for voltage to the coil. 
Check the coil (see Section 7). Make any necessary repairs, then re- 

peat the check again. 
8 If there's still no spark, the coil-to-cap wire may be bad (check 
the resistance with an ohmmeter and compare it to the Specifications. 
lf a known good wire doesn't make any difference in the test results, 

the igniter may be defective. 

7 Ignition coil - check and replacement 

Refer to illustrations 7.3a through 7.3f 

Check 
1 Detach the cable from the negative terminal of the battery. 

2 Remove the distributor cap (see Chapter 1). 
3. Using an ohmmeter, check the coil: 

a) Measure the resistance between the positive and negative ter- 
minals (see illustrations). Compare your reading with the spec- 
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High-tension Terminal 

7.3c Tocheck the primary resistance of the coil used on 3S-GE 7.3d To check the primary resistance of the coil used on 3S-GE 

engine models, measure the resistance between the positive and engine models, measure the resistance between the positive and 

high tension terminals as shown negative terminals 

Ohmmeter 
Ohmmeter 

High-Tension 
Terminal 

7.3f To check the secondary resistance of the coil used on 4A- 

FE engine models, measure the resistance between the positive 

and high tension terminals as shown 

7.3e Tocheck the primary resistance of the coil used on 4A-FE 

engine models, measure the resistance between the positive and 

negative terminals 
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7.8 Label the coil primary wires, remove the negative and 7.9 Remove the four coil mounting screws to separate the coil 

positive terminal nuts (arrows) and detach the wires from the distributor assembly 

ified coil primary resistance listed in the Specifications Section 
at the beginning of this Chapter. Replacement 
Measure the resistance between the positive terminal and the Refer to illustrations 7.8 and 7.9 

high tension terminal (see illustrations). Compare your reading 5 Detach the cable from the negative terminal of the battery. Cau- 
with the specified coil secondary resistance listed in the Specifi-_ tion: /f the stereo in your vehicle is equipped with an anti-theft system 
cations Section at the beginning of this Chapter. refer to the information on page 0-15 at the front of the manual before 

4 If either of the above tests yield resistance values outside the detaching the cable. 

specified amount, replace the coil. 6 Remove the distributor (see Section 8). 

ne 
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8.3 Look for a raised “1” (arrow) on top of the distributor cap to 

find the number one spark plug terminal (if there is no raised “1” 

indicating the number one terminal, trace the plug lead from the 

number one spark plug back to its terminal) 

8.5b Paint or scribe another mark across one of the distributor 

adjustment bolt flanges and the cylinder head (arrow) to ensure 

that the distributor is aligned correctly when it is reinstalled 

7 Remove the coil dust cover. 

8 Label and disconnect the electrical wires from the coil terminals 

(see illustration). 

9 Remove the four coil mounting bolts and separate it from the dis- 

tributor assembly (see illustration). 

10 Installation is the reverse of removal. 

8 Distributor - removal and installation 

Removal 
Refer to illustrations 8.3, 8.5a and 8.5b 

1 Detach the cable from the negative battery terminal. Caution: /f 

the stereo in your vehicle is equipped with an anti-theft system, refer to 

the information on page 0-15 at the front of the manual before detach- 

ing the cable. 

2 Unplug the electrical connectors from the distributor. 

3. Look for araised “1” on the distributor cap (see illustration). This 

marks the location for the number one cylinder spark plug wire termi- 

nal. If the cap does not have a mark for the number one terminal, lo- 

cate the number one spark plug and trace the wire back to the termi- 

nal on the cap. 

4 Remove the distributor cap (1see Chapter 1) and turn the engine 

over until the rotor is pointing toward the number one spark plug ter- 

minal (see locating TDC procedure in Chapter 2). 

5 Make amark on the edge of the distributor base directly below 

8.5a_ Paint or scribe a mark (arrow) on the edge of the distributor 
housing immediately below the rotor tip to ensure that the rotor is 

pointing in the same direction when the distributor is reinstalled 

Protrusions 

8.8a On 2S-E engines, align the protrusion on the distributor 

housing with the one on the spiral gear... 

8.8b ... then insert the distributor, lining up the center of the 

flange with the center of the bolt hole on the camshaft housing 

the rotor tip and in line with it. Also, mark the distributor base and the 
engine block to ensure that the distributor is installed correctly (see il- 
lustrations). 
6 Remove the distributor hold-down bolt(s), then pull the distributor 
straight out to remove it. Caution: DO NOT turn the crankshaft while 
the distributor is out of the engine, or the alignment marks will be use- 

less. 

Installation 
Refer to illustrations 8.8a, 8.8b, 8.9a, 8,9b and 8.9c 

Note: /f the crankshaft has been moved while the distributor is out, lo- 
cate Top Dead Center (TDC) for the number one piston (see Chapter 2) 
and position the distributor and the rotor accordingly. 
7 Insert the distributor into the engine in exactly the same relation- 
ship to the block that it was in when removed. 
8 Onmodels with gear driven distributors, align the dimples on the 

driven gear and distributor housing (see illustrations). To mesh the 
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8.9a On the 3S-FE engine, align the cutout on the coupling with 8.9b On the 3S-GE engine, line up the the drilled mark on the lug 

the line on the distributor housing and insert the distributor with with the notch on the distributor housing and insert the distributor 

the center of the flange aligned with the center of the cylinder with the center of the flange aligned with the center of the 

head bolt hole cylinder head bolt hole 

8.9c On 4A-FE and 5S-FE engine, align the cutout on the 

coupling with the line on the distributor housing and insert the 
distributor with the center of the flange aligned with the center of 

the cylinder head bolt hole 

helical gears on the camshaft and the distributor, it may be necessary 

to turn the rotor slightly. 
9  Onmodels with lug-driven distributors, align the distributor match 
marks (see illustrations). F 

10 If the distributor does not seat completely, recheck the alignment 
marks between the distributor base and the block to verify that the 
distributor is in the same position it was in before removal. Also check 9.3 Use a jumper wire to bridge terminals T and E1 of the check 
the rotor to see if it’s aligned with the mark you made on the edge of electrical connector 
the distributor base. 
11 Loosely install the distributor hold-down bolt(s). 
12 Installation is the reverse of removal. 
13 Check the ignition timing (see Section 9) and tighten the distribu- 
tor hold-down bolt securely. 

Ara 

9 Ignition timing - check and adjustment 

Refer to illustrations 9.3, 9.4, 9.5a and 9.5b 

Note: The following ignition timing procedure should apply to all vehi- 
cles covered by this manual. However, if the procedure specified on 
the VECI label of your vehicle differs from this one, use the one con- 
tained on the VECI label. 

1. Check the engine idle speed and adjust, if necessary (see Chap- 
ter 1). 
2 With the ignition switch off, connect a timing light in accordance 
with manufacturers instructions. 

3 Locate the diagnostic electrical connector and insert a jumper 
wire between E1 and Tterminals (see illustration). 9.4 
4 Locate the timing marks on the timing cover and the crankshaft 
pulley (see illustration), ° 

ae a : \ 

Locate the timing notch on the crankshaft pulley (arrow) and 
the stationary timing marks on the timing cover 

4 
7 
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9.5a With the engine running, point the timing light at the timing 

notch and the timing marks and compare your reading with the 
specified timing 

9.5b Loosen the hold-down bolt (arrow) and rotate the 

distributor to adjust the ignition timing 

10.4a Label and disconnect the wires 

5 Start the engine and aim the timing light at the mark. It should 

be 10-degrees BTDC (see illustrations). If necessary, loosen the dis- 

tributor and slowly turn it until the timing marks indicate the specified 

value. Tighten the hold-down bolt and recheck the timing. 

6 Turn the engine off and remove the jumper wire and the timing 

light. 

10 Igniter - replacement 
pee eae ee ee eS 

1 Detach the cable from the negative terminal of the battery. Cau- 

tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of the manual before 

detaching the cable. 

Distributor-mounted igniter 
Refer to illustrations 10.4a and 10.4b 

2 Remove the distributor (see Section 8). 

3 Remove the rotor and the igniter dust cover. 

4 Label and disconnect the wires from the igniter, then remove the 

two igniter mounting screws and detach it from the distributor (see il- 

lustrations). 

5 Installation is the reverse of removal. 

Remote-mounted igniter 
Refer to illustration 10.6 

Note: See Chapter 6 for component location charts. 

6 Unplug the electrical connector from the igniter (see illustration). 

7 Remove the mounting screws from the igniter and detach it from 

its mounting bracket. 

8 Installation is the reverse of removal. 

10.4b Remove the mounting screws and det hthe igniter 

10.6 To detach the igniter, unplug the electrical connector and 

remove the mounting screws then separate the igniter from the 

mounting bracket 

11 Air gap - check 
ee a 

Refer to illustrations 11.3a, 11.3b and 13.3c 

1 Detach the cable from the negative terminal of the battery. 

2 Remove the distributor cap (see Chapter 1). 

3. Using a feeler gauge, measure the gap between the signal rotor 
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Feeler Gauge 

41.3b Some models may have a signal rotor with gear-like 

teeth - these are also checked with a feeler gauge to measure the 

air gap between the signal rotor and the pick-up coil projection - 

if the gap is not within specification, replace the distributor 
11.3a Measure the air gap between the signal rotor and the 

pick-up coil projection - if the gap is not within specification, 

replace the distributor 

Ne Pickup G, Pickup G, Pickup 

11.3c Some models have more than one pick-up coil - the gap 

must be as specified at each one of them 
12.1a When checking the pick-up coil on the 2S-E engine, 

simply measure the resistance across the two terminals of its 

electrical connector 

12.1b When checking the pick-up coil on a 3S-GE engine, the 

resistance between terminal G- and the other terminals must be 

140 to 180 ohms 

12.1c Location of the pick-up coil terminals - 3S-FE engine 

and the pick-up coil projection (see illustrations). Compare your mea- 
surement to the air gap listed in this Chapter's Specifications. If the air 
gap is not as specified, replace the distributor, as the air gap is not ad- 
justable. 

ea oa eee ee ee aS EE a tt Nk 

12 Pick-up coil - check 
a eet er 

12.1d On the 4A-FE engine, check the resistance between Refer to illustrations 12.1a, through 12.1f 
terminals G1 and G-, then between NE and G- 1 Using an ohmmeter, measure the resistance between the pick-up 

coil terminals (see illustrations). 
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12.1e On 1990 and 1991 5S-FE engines, check the resistance 

between terminals G- and G1, then between G- and NE 

2 Compare the measurements to those listed in the Specifications 
Section at the beginning of this Chapter. If the resistance is not as 

specified, replace the distributor. 

13 Charging system - general information and precautions 

The charging system includes the alternator, an internal voltage 
regulator, a charge indicator, the battery, a fusible link and the wiring 

between all the components. The charging system supplies electrical 

power for the ignition system, the lights, the radio, etc. The alternator 

is driven by a drivebelt at the front (right end) of the engine. 

The purpose of the voltage regulator is to limit the alternator’s 

voltage to a preset value. This prevents power surges, circuit over- 

loads, etc., during peak voltage output. 

The fusible link is a short length of insulated wire integral with the 

engine compartment wiring harness. The link is several wire gauges 

smaller in diameter than the circuit it protects. Production fusible links 

and their identification flags are identified by the flag color. See Chap- 

ter 12 for additional information regarding fusible links. 

The charging system doesn’t ordinarily require periodic mainte- 

nance. However, the drivebelt, battery and 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 Start, then should go off immediately. If it remains on, 

there is a malfunction in the charging system (see Section 14). Some 

vehicles are also equipped with a voltage gauge. If the voltage gauge 

indicates abnormally high or low voltage, check the charging system 

(see Section 14). 
Be very careful when making electrical circuit connections to a 

vehicle equipped with an alternator and note the following: 

a) When reconnecting wires to the alternator from the battery, be 

sure to note the polarity. 

b) Before using arc welding equipment to repair any part of the ve- 

hicle, disconnect the wires from the alternator and the battery 

terminals. 

c) Never start the engine with a battery charger connected. 

d) Always disconnect both battery leads before using a battery 

charger. 

e) The alternator is driven by an engine drivebelt which could 

cause serious injury if your hand, hair or clothes become entan- 

gled 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) Wrap a plastic bag over the alternator and secure it with rubber 

bands before steam cleaning the engine. 

— 
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14 Charging system - check 

Refer to illustrations 14.7, 14.8a and 14.86 

4 If a malfunction occurs in the charging circuit, don’t automatically 

Ohmmeter 

12.1f 1992 5S-FE engine pick-up coil check details - measure 

the resistance between the indicated terminals 

assume that the alternator is causing the problem. First check the fol- 

lowing items: 
a) Check the drivebelt tension and its condition. Replace it if worn 

or deteriorated. 

Make sure the alternator mounting and adjustment bolts are 

tight. 
c) Inspect the alternator wiring harness and the electrical connec- 

tors at the alternator and voltage regulator. They must be in 

good condition and tight. 

Check the fusible link (if equipped) located between the starter 

solenoid and the alternator or the large main fuses in the engine 

compartment. If it’s burned, determine the cause, repair the cir- 

cuit and replace the link or fuse (the vehicle won’t start and/or 

the accessories won’t work if the fusible link or fuse blows). 

Start the engine and check the alternator for abnormal noises (a 

shrieking or squealing sound indicates a bad bushing). 

f) Check the specific gravity of the battery electrolyte. If it’s low, 

charge the battery (doesn’t apply to maintenance free batteries). 

g) Make suer that the battery is fully charged (one bad cellina 

battery can cause overcharging by the alternator). 

h) Disconnect the battery cables (negative first, then positive). In- 

spect the battery posts and the cable clamps for corrosion. 

Clean them thoroughly if necessary (see Section 4 and Chap- 

ter 1). Reconnect the cable to the negative terminal. 

i) With the key off, insert a test light between the negative battery 

post and the disconnected negative cable clamp. 

1) If the test light does not come on, reattach the clamp and 

proceed to the next step. 

2) If the test light comes on, there is a short in the electrical 

system of the vehicle. The short must be repaired before 

the charging system can be checked. 
3) Disconnect the alternator wiring harness. 

(a) If the light goes out, the alternator is bad. 

(b) If the light stays on, pull each fuse until the light goes 

out (this will tell you which component is shorted). 

2 _Using a voltmeter, check the battery voltage with the engine off. It 

should be approximately 12-volts. 

hen) 
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14.7. If the alternator is putting out less than standard voltage, 

ground terminal F, start the engine and check the voltage at 

terminal B - if the reading is greater than standard voltage, 

replace the regulator; if the reading is less than standard, check 
the alternator or have it checked by a dealer 

14.8b An inductive type ammeter like this one, which is 

available at most auto parts stores, is much cheaper than a 
professional ammeter, but it’s accurate enough for a quick 

check of the charging system and is quite easy to use: Simply 

place it on the alternator output lead, start the engine and check 

charging amperage 

15.2 Before removing the alternator, detach the cable from the 

negative terminal of the battery, then unplug or disconnect the 

electrical connectors (arrows) from the alternator - to remove the 

drivebelt, loosen the adjustment bolts (arrows) 

Chapter 5 Engine electrical systems 

Disconnect Wire 
; Ammeter 

from Terminal B 

Alternator 

14.8a Hook up an ammeter as shown to check alternator output 

3. Start the engine and check the battery voltage again. It should 

now be approximately 13.5 to 15.1-volts. 
4  Turnon the headlights. The voltage should drop and then come 

back up, if the charging system is working properly. 

5 If the voltage reading is greater than the specified charging volt- 

age, replace the voltage regulator (see Section 16). 

6 _ If the voltmeter reading is less than standard voltage, check the 

regulator and alternator as follows. 
7 Ground terminal F, start the engine, check the voltage at terminal 

B (see illustration) and compare your reading to the standard voltage. 
a) If the voltmeter reading is greater than standard voltage, re- 

place the regulator. 
b) If the voltmeter reading is less than standard voltage, check the 

alternator (or have it checked by a dealer service department if 

you do not have an ammeter). 
8 If you have an ammeter, hook it up to the charging system as 

shown (see illustration). If you don’t have a professional ammeter, 
you can also use an inductive-type current indicator (see illustration). 
This device is inexpensive, readily available at auto parts stores and 
accurate enough to perform simple amperage checks like the follow- 

ing test. 
9 With the engine running at 2000 rpm, check the reading on the 
ammeter with all accessories and lights off, then again with the high- 
beam headlights on and the heater blower switch turned to the HI po- 
sition. Compare your readings to the standard amperage listed in this 

Chapter's Specifications. 
10 If the ammeter reading is less than standard amperage, repair or 
replace the alternator. 

15.3 To remove the alternator, loosen the adjustment bolts 

shown on other side of adjustment bracket in the previous 

illustration, then remove the adjustment bolt and pivot bolt 

(arrows) shown here 
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16.2a Remove the three nuts from the 

rear cover 

15 Alternator - removal and installation 

Refer to illustrations 15.2 and 15.3 

1 Detach the cable from the negative terminal of the battery. Cau- 
tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of the manual before 

detaching the cable. 
2 Detach the electrical connectors from the alternator (see illustra- 

tion). , 
3 Loosen the alternator adjustment and pivot bolts (see illustra- 

tion) and detach the drivebelt. 
4 Remove the adjustment and pivot bolts and separate the alterna- 

tor from the engine. 
5 If you are replacing the alternator, take the old alternator with you 
when purchasing a replacement unit. Make sure that the new/rebuilt 

unit is identical to the old alternator. Look at the terminals - they 

should be the same in number, size and locations as the terminals on 

the old alternator. Finally, look at the identification markings - they will 

be stamped in the housing or printed on a tag or plaque affixed to the 

housing. Make sure that these numbers are the same on both alterna- 

tors. 

6 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 

16.2b Take the nut, washer and insulator 

off terminal B and remove the alternator 

end cover 

5-11 

16.3 Once the rear cover is removed, 

remove the five screws (arrows) that 

retain the voltage regulator and the 

brush holder 

one. When buying an alternator, find out the shop’s policy regarding 
installation of pulleys - some shops will perform this service free of 

charge. 
7 Installation is the reverse of removal. 
8 After the alternator is installed, adjust the drivebelt tension (see 

Chapter 1). 
9 Check the charging voltage to verify proper operation of the alter- 

nator (see Section 14). 

16 Voltage regulator and alternator brushes - replacement 

Refer to illustrations 16.2a, 16.2b, 16.3, 16.4a, 16.4b, 16.5 and 16.7 

1 Remove the alternator (see Section 15) and place it on a clean 

workbench. 
2 Remove the three rear cover nuts, the nut and terminal insulator 

and the rear cover (see illustrations). 
3 Remove the five voltage regulator and brush holder mounting 

screws (see illustration). 
4 Remove the brush holder and the regulator from the rear end 
frame (see illustrations). If you are only replacing the regulator, pro- 
ceed to Step 8, install the new unit, reassemble the alternator and in- 
stall it on the engine (see Section 15). If you are going to replace the 

brushes, proceed with the next Step. 

16.4b Remove the regulator 
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16.5 Measure the exposed length of the brushes and compare 

your measurements to the specified minimum length to determine 

whether they should be replaced 

5 Measure the exposed length of each brush (see illustration) and 

compare it to the minimum length listed in this Chapter's Specifica- 

tions. If the length of either brush is less than the specified minimum, 

replace the brushes. 

6 Make sure that each brush moves smoothly in the brush holder. 

7 Install the brush holder by depressing each brush with a small 

screwdriver to clear the shaft (see illustration). 

8 Install the voltage regulator and brush holder screws into the rear 

frame. 

9 Install the rear cover and tighten the three nuts securely. 

10 Install the terminal insulator and tighten it with the nut. 

41 Install the alternator (see Section 15). 

SEU UE EEE EES 

17 Starting system - general information and precautions 

mS 

The sole function of the starting system is to turn over the engine 

quickly enough to allow it to start. 

The starting system consists of the battery, the starter motor, the 

starter solenoid and the wires connecting them. The solenoid is 

mounied directly on the starter motor. 

The solenoid/starter motor assembly is installed on the upper 

part of the engine, next to the transaxle bellhousing. 
When the ignition key is turned to the Start position, the starter 

solenoid is actuated through the starter control circuit. The starter 

solenoid then connects the battery to the starter. The battery supplies 

the electrical energy to the starter motor, which does the actual work 

of cranking the engine. 
The starter motor on a vehicle equipped with a manual transaxle 

can be operated only when the clutch pedal is depressed; the starter 

on a vehicle equipped with an automatic transaxle can be operated 

only when the transaxle selector lever is in Park or Neutral. 
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. 
b) The starter is connected directly to the battery and could arc or 

cause a fire if mishandled, overloaded or shorted out. 

Gian 
Always detach the cable from the negative terminal of the battery be- 
fore working on the starting system. Caution: /f the stereo in your vehi- 
cle is equipped with an anti-theft system, refer to the information on 

page 0-15 at the front of the manual before detaching the cable. 
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16.7. To facilitate installation of the brush holder, depress each 

brush with a small screwdriver to clear the shaft 

ED 

148 Starter motor - testing in vehicle 
nn LESSEE 

Note: Before diagnosing starter problems, make sure that the battery 

is fully charged. 

1 If the starter motor does not turn at all when the switch is oper- 

ated, make sure that the shift lever is in Neutral or Park (automatic 

transaxle) or that the clutch pedal is depressed (manual transaxle). 

2 Make sure that the battery is charged and that all cables, both at 

the battery and starter solenoid terminals, are clean and secure. 

3. If the starter motor spins but the engine is not cranking, the over- 

running clutch in the starter motor is slipping and the starter motor 

must be replaced. 

4 If, when the switch is actuated, the starter motor does not oper- 

ate at all but the solenoid clicks, then the problem lies with either the 

battery, the main solenoid contacts or the starter motor itself (or the 

engine is seized). 

5 _ If the solenoid plunger cannot be heard when the switch is actu- 

ated, the battery is bad, the fusible link is burned (the circuit is open) or 

the solenoid itself is defective. 
6  Tocheck the solenoid, connect a jumper lead between the bat- 
tery (+) 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, Neutral start switch or in the wiring. 
7 If the starter motor still does not operate, remove the 
starter/solenoid assembly for disassembly, 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  Runthe engine until normal operating temperature is reached, 
then disconnect the coil wire from the distributor cap and ground it on 
the engine. 
10 Connect a voltmeter positive lead to the battery positive post and ~ 
connect the negative lead to the negative post. 
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 nine volts or more, with 
the starter motor turning at normal cranking speed, is normal. If the 
reading is nine volts or more but the cranking speed is slow, the motor 
is faulty. If the reading is less than nine volts and the cranking speed is 
slow, the solenoid contacts are probably burned, the starter motor is 
bad, the battery is discharged or there is a bad connection. 
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19.3a To remove the starter motor/solenoid assembly, detach 

the cable from the negative terminal of the battery, disconnect 

the electrical connectors and remove the bolts (arrows) 

20.2 Before disassembling the starter motor, solenoid and gear 

reduction assembly, scribe or paint an alignment mark across the 

starter motor and the gear reduction assembly 

19 Starter motor - removal and installation 
See ee 

Refer to illustrations 19.3a and 19.3b 

1 Detach the cable from the negative terminal of the battery. Cau- 

tion: /f the stereo in your vehicle is equipped with an anti-theft system, 

refer to the information on page 0-15 at the front of the manual before 

detaching the cable. 

2 Detach the electrical connectors from the starter/solenoid assem- 

bly. 

3 Remove the starter motor mounting bolts (see illustrations). Re- 

move the starter. 

4 Installation is the reverse of removal. 

Pe ee 

20 Starter solenoid - removal and installation 

ee ee 

Refer to illustrations 20.2, 20.3, 20.4, 20.5, 20.6a and 20.66 

1 Remove the starter motor (see Section 19). 

2 Scribe or paint a mark across the starter motor and gear reduc- 

tion assembly (see illustration). 

3. Disconnect the strap from the solenoid to the starter motor termi- 

os 

19.3b Pull the starter motor/solenoid assembly back away from 

the bellhousing, then lift it straight up out of the engine 

compartment 

20.3 To disconnect the strap that connects the starter to the 

solenoid, remove this nut 

20.4 To detach the solenoid from the starter motor, remove 

the screws (arrows) which secure the gear reduction assembly 
to the solenoid... 

nal (see illustration). 
4 Remove the screws (see illustration) which secure the gear re- 

duction assembly to the solenoid. 
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20.5... then remove the through-bolts (arrows) which secure 

the starter motor to the gear reduction assembly 

5 Remove the through-bolts (see illustration) which secure the 

starter motor to the gear reduction assembly. 

6 Separate the motor from the gear reduction and solenoid assem- 

bly then remove the solenoid from the gear reduction assembly (see 

illustrations). 

7 Installation is the reverse of removal. Be sure to align the paint or 

scribe mark. 

20.6b_ ... then separate the solenoid from the gear reduction 

assembly (note the return spring protruding from the solenoid 

assembly - make sure that this spring is installed before 

reassembling the solenoid and the gear reduction assembly) 
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1 General information 

Refer to illustrations 1.1a through 1.10, 1.6a and 1.6b 

To minimize pollution of the atmosphere from incompletely 
burned and evaporating gases and to maintain good driveability and 
fuel economy, a number of emission control systems are used on 
these vehicles (see illustrations). They include the: 

Positive Crankcase Ventilation (PCV) system 
Evaporative Emission Control (EVAP) system 
Exhaust Gas Recirculation (EGR) system 

Catalytic converter 
Electronic Fuel Injection (EFI) system (some models) 
Dashpot (1990 4A-FE engines only) 
The sections in this chapter include general descriptions, check- 

ing procedures within the scope of the home mechanic and compo- 

nent replacement procedures (when possible) for each of the systems 
listed above. 

Before assuming an emissions control system is malfunctioning, 
check the fuel and ignition systems carefully (see Chapters 4 and 5). 
The diagnosis of some emission control devices requires specialized 
tools, equipment and training. If checking and servicing become too 
difficult or if a procedure is beyond the scope of your skills, consult 
your dealer service department or other repair shop. 

This doesn’t mean, however, that emission control systems are 
particularly difficult to maintain and repair. You can quickly and easily 
perform many checks and do most of the regular maintenance at 
home with common tune-up and hand tools. Note: The most frequent 
cause of emissions problems is simply a loose or broken electrical con- 
nector or vacuum hose, so always check the electrical connectors and 

vacuum hoses first. 

Fuel tank cap gasket replacement ...........cccccccsesseseeseesseee See Chapter 1 
General Information s:savtee-ctoncs. re einer tee ae 1 
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Positive Crankcase Ventilation (PCV) valve check 
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To Air 
Intake Chamber 
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To Throttle Body 

=-— Blow-by Gas 
+--- Fresh Air 

1.1a Typical emissions control system component locations 
(1986 2S-E engine) 
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1.1b Typical emissions control system component locations (1986 and 1987 3S-GE engine) 

EGR Vacuum Damper 
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Jet (M/T Only) 
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BVSV (EGR) 

SSS 

VY 

Se eae 

BVSV (EVAP) Canister 

SG 

1.1¢ Typical emissions control system component locations (1988 and 1989 3S-GE engine) 
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1.1d Typical emissions control system component locations (1987 and 1988 3S-FE engine) 
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i 
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(CALIF. only) 

1.1e Typical emissions control system component locations (1989 3S-FE engine) 
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BVSV (for EVAP) 

EGR Vacuum Modutor 
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1.1f Typical emissions control system component locations (1990 4A-FE engine) 
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1.1g Typical emissions control system component locations (1991 and 1992 4A-FE engine) 
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Jet (M/T only) 
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1.1h Typical emissions control system component locations (1990 and 1991 5S-FE engine) 

EGR Vacuum 
Modulator EGR Valve 

/BVSV 
(for EVAP) 

WY SN 

C2) Charcoal ee Sensor 
SA Canister 
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(CALIF. only) 

1.1i Typical emissions control system component locations (1992 5S-FE engine) 
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Oxygen Sensor 

Solenoid Resistor 

EFI Main Relay 

Cold Start Injector 
Time Switch 

Water Temp. Sensor 

1.1j Typical fuel system related emissions component locations 

(2S-E engine) 

Water Temp. Sensor 

Cold Start Injector Time Switch 

EF! Main Relay 

Oxygen Sensor 

1.11 Typical fuel system related emissions component locations 

(3S-FE engine) 

EF! Main Relay 

Cold Start Injector 
Time Switch 

Water Temp. Sensor 

1.1k Typical fuel system related emissions component locations 

(3S-GE engine) 

Pay close attention to any special precautions outlined in this 

chapter. It should be noted that the illustrations of the various systems 

may not exactly match the system installed on your vehicle because of 

changes made by the manufacturer during production or from year-to- 

year. 
The Vehicle Emissions Control Information (VECI) label and a vac- 

uum hose diagram are located on the hood (see illustrations). These 

contain important emissions specifications and setting procedures, 

and a vacuum hose schematic with emissions components identified. 

When servicing the engine or emissions systems, the VECI label in 

your particular vehicle should always be checked for up-to-date infor- 

mation. 

a 

2 Electronic control system - description and precautions 

Se 
EEE 

Description 
The Computer Command Control System (CCCS) controls the 

fuel injection system by means of a microcomputer known as the Elec- 

tronic Control Module (ECM). 

EGR Gas Temp 
Sensor 
(CALIF. only) 

EGR VSV 

Water temp. ACV 

Sensor 

Cold Start Injector 
Time Switch 

Oxygen Sensor 
(CALIF.) 

Oxygen Sensor 
(Ex. CALIF.) 

Intake 

Air Temp. 
Sensor 

EFI Main Relay 

1.1m Typical fuel system related emissions component locations (4A-FE engine) 
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EGR Gas Temp. Sensor (CALIF. only) 

EGR VSV 
Water Temp. 
Sensor 

Oxygen Sensor 
(Main) 

Sub-Oxygen Sensor 
(CALIF. only) 

Vacuum Sensor 

Cold Start 
Injector 
Time Switch 

Intake Air 
Temp. Sensor 

EFI Main Relay 

1.1n Typical fuel system related emissions component locations (5S-FE engine) 

The ECM receives signals from various sensors which monitor 
changing engine operating conditions such as intake air volume, in- 
take air temperature, coolant temperature, engine rpm, 

acceleration/deceleration, exhaust oxygen content, etc. These signals 
are utilized by the ECM to determine the correct injection duration. 

The system is analogous to the central nervous system in the hu- 
man body: The sensors (nerve endings) constantly relay signals to the 
ECM (brain), which processes the data and, if necessary, sends out a 
command to change the operating parameters of the engine (body). 

Here’s a specific example of how one portion of this system op- 

erates: An oxygen sensor, located in the exhaust manifold, constantly 
monitors the oxygen content of the exhaust gas. If the percentage of 
oxygen in the exhaust gas is incorrect, an electrical signal is sent to 
the ECM. The ECM takes this information, processes it and then sends 
a command to the fuel injection system telling it to change the air/fuel 
mixture. This happens in a fraction of a second and it goes on continu- 

ously when the engine is running. The end result is an air/fuel mixture 
ratio which is constantly maintained at a predetermined ratio, regard- 
less of driving conditions. 

In the event of a sensor malfunction, a backup circuit will take 
over to provide driveability until the problem is identified and fixed. 

Fn 

1.6a The Vehicle Emission Control Information (VECI) label 
contains tune-up specifications 

[> 

LZ Engine ECM 

Circuit Opening Relay 

i 

1.10 The engine ECU and relay are located under the center of 

the instrument panel 

Hor, ignition 
timing sett? 

1.6b The Vacuum Hose information label shows the routing of 
all emissions related vacuum hose routing and identifies the 

emissions devices installed on the vehicle 
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Check Connector 

3.3. Display the diagnostic codes by using a jumper wire to 

bridge terminals T and E1 of the service connector located on the 

left side of the engine compartment 

3.7a_ The location of the EFI 145A fuse on 1986 through 1989 

models equipped with 2S-E and 3S-GE engines 

3.7b 1987 through 1989 3S-FE engine EFI 15A fuse location 3.7c_ Location of the EFI 15A fuse on 4990 and later models 

Precautions 
a) Always disconnect the power by either turning off the igni- 

tion switch or disconnecting the battery terminals before re- 

moving CCCS electrical connectors. Caution: /f the stereo 

in your vehicle is equipped with an anti-theft system, refer to 

the information on page 0-15 at the front of this manual be- 

fore detaching the cable. 

b) When installing a battery, be particularly careful to avoid re- 

versing the positive and negative battery cables. 

c) Donot subject EFI, emissions related components or the 

ECM to severe impact during removal or installation. 

d) Donot be careless during troubleshooting. Even slight ter- 

minal contact can invalidate a testing procedure and dam- 

age one of the numerous transistor circuits. 

e) Never attempt to work on the ECM or open the ECM cover. 

The ECM is protected by a government mandated extended 

warranty that will be nullified if you tamper with or damage 

the ECM. 

f) If you are inspecting electronic control system components 

during rainy weather, make sure that water does not enter 

any part. When washing the engine compartment, do not 

spray these parts or their electrical connectors with water. 

a 

3 Diagnosis system - general information and obtaining code 

output 

Se eee 

General information 

The ECM contains a built-in self-diagnosis system which detects 

and identifies malfunctions occurring in the network. When the ECM 

detects a problem, three things happen: the Check Engine light comes 

on, the trouble is identified and a diagnostic code is recorded and 

stored. The ECM stores the failure code assigned to the specific prob- 

lem area until the diagnosis system is canceled by removing the stop 

fuse with the ignition switch off. 

The Check Engine warning light, which is located on the instru- 

ment panel, comes on when the ignition switch is turned to On and the 

engine is not running. When the engine is started, the warning light 

should go out. If the light remains on, the diagnosis system has de- 

tected a malfunction in the system. 

Obtaining diagnosis code output 

Refer to illustration 3.3 

4 To obtain an output of diagnostic codes, verify first that the bat- 

tery voltage is above 11 volts, the throttle is fully closed, the transaxle 

is in Neutral, the accessory switches are off and the engine is at nor- 

mal operating temperature. Caution: /f the stereo in your vehicle is 

equipped with an anti-theft system, refer to the information on page 

0-15 at the front of this manual before detaching the cable. 

2 Turn the ignition switch to On. Do not start the engine. 

3 Use a jumper wire to bridge terminals T and E1 of the service 

electrical connector (see illustration). 

4 Read the diagnosis code as indicated by the number of flashes of 

the “Check Engine” light on the dash (see the accompanying chart). 

Normal system operation is indicated by Code No. 1 (no malfunctions) 

for all models. The “Check Engine” light displays a Code No. 1 by © 

blinking once every few seconds. 

5 If there are any malfunctions in the system, their corresponding 

trouble codes are stored in computer memory and the light will blink 

the requisite number of times for the indicated trouble codes. If there’s 

more than one trouble code in the memory, they’ll be displayed in nu- 
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4.5a To check the coolant temperature sensor, use an 

ohmmeter to measure the resistance between the two 

sensor terminals 

merical order (from lowest to highest) with a pause interval between 
each one. After the code with the largest number of flashes has been 

displayed, there will be another pause and then the sequence will be- 
gin all over again. 

6  Toensure correct interpretation of the blinking “Check Engine” 
light, watch carefully for the interval between the end of one code and 
the beginning of the next (otherwise, you will become confused by the 
apparent number of blinks and misinterpret the display). The length of 
this interval varies with the model year. 

Canceling a diagnostic code 
Refer to illustration 3.7a, 3.7b and 3.7c 

7 After the malfunctioning component has been repaired/replaced, 
the trouble code(s) stored in computer memory must be canceled. To 
accomplish this, simply remove the 15A EFI fuse for at least ten sec- 

RESISTANCE kQ 

-20 0 
(-4) (32) (68) (104)(140)(176)(212)(248) 

TEMPERATURE °C (°F) 

20 40 60 80 100 120 

4.5b5 Compare the indicated resistance values specified on this 

graph - note that as the temperature increases (as the engine 

warms up), resistance decreases 

onds with the ignition switch off (the lower the temperature, the longer 
the fuse must be left out). The location of this fuse varies with the en- 
gine and model year (see illustrations). 

8 Cancellation can also be affected by removing the cable from the 
battery negative terminal, but other memory systems (such as the 
clock) will also be canceled. Caution: /f the stereo in your vehicle is 
equipped with an anti-theft system, refer to the information on page 
0-15 at the front of this manual before detaching the cable. 
9 If the diagnosis code is not canceled it will be stored by the ECM 
and appear with any new codes in the event of future trouble. 
10 Should it become necessary to work on engine components re- 
quiring removal of the battery terminal, first check to see if a diagnos- 
tic code has been recorded. 

Code Circuit or system Diagnosis Trouble area 

Code 1 Normal This appears when none 
1 Flash, Pause, 1 Flash the other codes are identified 

Code 12 RPM signal “No “Ne” signal to the ECM * Distributor circuit 
1 flash, Pause, 2 flashes within several seconds after * Distributor 

the engine is cranked. * Starter signal circuit 
*No “G” signal to the ECM two * Igniter circuit 
times in succession when * Igniter 
engine speed is between “ECM 
500 rpm and 4000 rpm. 

Code 13 RPM signal No “Ne” signal to the ECM * Distributor circuit 
1 flash, Pause, 3 flashes engine speed is * Distributor 

above 1500 rpm *ECM 

Code 14 Ignition signal No “IGF” signal to the ECM * Igniter circuit 

1 flash, Pause, 4 flashes 

Code 21 Oxygen sensor 
2 Flashes, Pause, 1 Flash circuit 

Coolant temperature 
sensor circuit 

Code 22 
2 Flashes, Pause, 2 Flashes 

4 times in succession 

Problem in the oxygen sensor 

Open or short in the coolant 
temperature sensor 

* Igniter 
“ECM 

* Oxygen sensor circuit 
*“ECM 

* Coolant temperature sensor circuit 
“Coolant temperature sensor 

“ECM 
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Code 24 
2 Flashes, Pause, 4 Flashes 

Code 25 

2 Flashes, Pause, 5 Flashes 

Code 26 

2 Flashes, Pause, 6 Flashes 

Code 27 

2 Flashes, Pause, 7 Flashes 

Code 31 

3 Flashes, Pause, 1 Flash 

Code 31 or 32 

3 Flashes, Pause, 1 or 2 Flashes 

Code 41 
4 Flashes, Pause, 1 Flash 

Code 42 

4 Flashes, Pause, 2 Flashes 

Code 43 

4 Flashes, Pause, 3 Flashes 

Code 51 

5 Flashes, Pause, 1 Flash 

Code 71 

7 Flashes, Pause, 1 Flash 
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Intake air temperature 

sensor 

Air/fuel ratio 

lean malfunction 

Air/fuel ratio 

rich malfunction 

Sub-oxygen sensor 

Vacuum sensor 

Air flow meter 

Throttle position sensor 

Vehicle speed sensor 

Starter signal 

A/C switch signal 

EGR 

Open or short in the intake air 

air sensor circuit 

The air/fuel ratio feedback 
compensation valve or additive 
control valve continues at 
the upper (lean) or lower 
(rich) limit for a 
certain period of time 

The air/fuel ratio is 

overly rich 

Open or shorted circuit 

Open or short circuit 

Open or short circuit 

Open or short in the 
throttle position 
sensor circuit 

No “SPD” signal for 5 
seconds when the engine speed 
is above 2800 rpm 

No “STA” signal to the ECM 
until engine speed reaches 
800 rpm with the vehicle 

not moving 

Air conditioner switch on, 

idle switch off during 
diagnosis check 

EGR gas temperature signal 
is too low 

* Intake air temperature sensor 

* Intake air temperature 
sensor circuit sensor circuit 

*ECM 

* Injector circuit 
* Injector 
* Oxygen sensor circuit 
* Oxygen sensor 

*ECM 
* Fuel line pressure 

* Air leak 
* Aif flow meter 
* Air intake system 
* Ignition system 

* Injector circuit 

* Injector 

* Air flow meter 
* Cold start injector 

*ECM 

* Sub-oxygen sensor circuit 
* Sub-oxygen sensor 

*ECM 

* Vacuum sensor circuit 

* Vacuum Sensor 

* No vacuum to sensor 

* Air flow meter circuit 

* Air flow meter 

*ECM 

* Throttle position sensor 

* Throttle Position 

*ECM 

* Vehicle speed sensor circuit 

* Vehicle speed sensor 
*ECM 

* Starter signal circuit 
* Ignition switch 

* Main relaywitch 
“ECM 

* A/C switch circuit 

* A/C switch 
* A/C amplifier 
* Throttle position sensor circuit 

* Throttle position sensor 

*ECM 

“EGR system (EGR valve, hoses, etc.) 
“EGR gas temperature sensor circuit 
“EGR gas temperature sensor 
“Vacuum switching valve for the 
EGR circuit 

“ECM 

4 Information sensors 

Note: Most of the components described in this section are protected 
by a Federally-mandated extended warranty. See your dealer for the 
details regarding your vehicle. It therefore makes little sense to either 
check or replace any of these parts yourself as long as they are still un- 
der warranty. However, once the warranty has expired, you may wish 

to perform some of the component checks and/or replacement proce- 
dures in this Chapter to save money. 

Oxygen sensor 
1 The oxygen sensor is located in the exhaust manifold. It’s pur- 
pose is to detect the concentration of oxygen in the exhaust gases. On 

some models, a second oxygen sensor is located in the catalytic con- 
verter. This sensor rechecks the emission level after the exhaust gases 
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4.11 The Throttle Position Sensor (arrow) is mounted on the 

throttle body 

pass through the converter and feeds the results back to the main 
oxygen sensor so the air/fuel ratio is maintained as precisely as possi- 
ble. 
2. Anopen or shorted oxygen circuit will set a code 21 or 27. 

3 See Section 10 for the oxygen sensor replacement procedure. 

Coolant temperature sensor 
Refer to illustrations 4.5a and 4.5b 

4 The coolant temperature sensor is a thermistor (a resistor which 
varies the value of its voltage output in accordance with temperature 
changes). A failure in the coolant sensor or circuit will set a code 22. 

The coolant temperature sensor is located in the thermostat housing 

or behind the distributor housing. 
5  Tocheck the coolant temperature sensor, unplug the electrical 
connector and use an ohmmeter to measure the resistance between 

the two terminals (see illustrations). 
6 __ If the indicated resistance is not as specified, replace the sensor. 
Be sure to use Teflon tape or thread sealant on the threads of the new 

sensor to prevent leaks. 

Intake air temperature sensor 
7 The intake air temperature sensor, located in the side of the air 
cleaner housing, is a thermistor which constantly measures the tem- 
perature of the air entering the intake manifold. As air temperature 
varies, the ECM, by monitoring the sensor, adjusts the amount of fuel 

according to the air temperature. A failure in the intake air sensor or 

4.9 The vacuum sensor (arrow) is located on the firewall 

Circuit will set a code 24. The diagnosis of the intake air sensor should 
be left to a dealer service department. 

Airflow meter 
Refer to illustration 4.8 

8 The air flow meter, which is located near the air cleaner (see il- 

lustration), measures the amount of air which passes through it ina 
given time. The ECM uses this information to control fuel delivery. A 
large quantity of air indicates acceleration, while a small quantity indi- 
cates deceleration or idle. A failure in the meter or its circuit will set a 
code 31. Diagnosis of the air flow meter should be left to a dealer ser- 
vice department or other repair shop. 

Vacuum sensor (4A-FE and 5S-FE engines) 
Refer to illustration 4.9 

9 The vacuum sensor (see illustration) monitors the intake mani- 

fold pressure changes resulting from changes in engine load and 
speed, then converts the information into a voltage reading. The ECM 
uses the vacuum sensor to control fuel delivery and ignition timing. A 
failure in the vacuum sensor or circuit will set a code 31. 
10 Other than checking for vacuum, hose connection or electrical 

connectors the only service possible is unit replacement should diag- 
nosis show the sensor faulty. 

Throttle Position Sensor (TPS) 
Refer to illustration 4.11 

11. The Throttle Position Sensor (TPS) is located on the throttle body 
(see illustration). By monitoring the output voltage from the TPS, the 
ECM can determine fuel delivery based on throttle valve angle (driver 
demand). A failure in the TPS sensor or circuit will set a code 41. If the 
TPS requires diagnosis or replacement, it should be done by a dealer 
service department (because of the need for special tools and test 
equipment). 

Park/Neutral switch (automatic transaxle 
equipped vehicles only) 

12 The Park/Neutral switch, located on the automatic transaxle, indi- 
cates to the ECM when the transaxle is in park or neutral. The ECM 
uses this information to control the fuel injectors and the ISC solenoid 

valve. 

Air conditioner (A/C) signal 
13. The A/C amplifier supplies a signal to the ECM when the air con- 
ditioning is turned on. This signal allows the ECM to adjust engine 
speed to compensate for the additional load on the engine. A code 51 
will set if this signal is not present. Diagnosis should be left to a dealer 

service department or other repair shop. 
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Check Valve 

Fuel Tank Cap Fuel Tank 
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Purge (P) Port 

=<—_— Fuel Vapor 

= —---- Fresh Air 

5.2 Typical EVAP system 

5.15 After disconnecting the hoses and detaching the bracket 

clamp, lift the canister out of the engine compartment 

Vehicle Speed Sensor (VSS) 
14 The Vehicle Speed Sensor (VSS) consists of the lead switch and 
magnet that’s built into the speedometer. As the magnet turns with the 
speedometer cable, its magnetic force causes the lead switch to turn 
on and off. This pulsing voltage signal is sent to the ECM which is con- 

verted into miles per hour. If a failure occurs, a code 42 will be set. Di- 

agnosis and repair should be left to a dealer service department. 

Crank angle sensor 
15 The crank angle sensor is located in the distributor and consists 
of a signal generator and signal rotor. As the signal rotor turns, pulsing 

« AC voltage is generated in the pick-up coil. This pulse signal is sent to 
the ECM where it is used to calculate the engine speed and also as 
one of the signals to control various devices. 

Engine start signal 
16 This signal is sent from the engine starter circuit. Receiving it, the 
ECM detects that the engine is cranking and uses it as one of the sig- 
nals to control the fuel injectors. A code 43 will be set is this signal is 
not set or is intermittent. 

5 Evaporative Emission Control (EVAP) system 

General description 
Refer to illustration 5.2 

1. This system is designed to trap and store fuel that evaporates 

& 

6.7a To remove the EGR vacuum modulator filters for cleaning, 

remove the cap... 

from the fuel tank, carburetor and intake manifold that would normally 
enter the atmosphere in the form of hydrocarbon (HC) emissions. 
2 The Evaporative Emission Control (EVAP) system consists of a 
charcoal-filled canister, the lines connecting the canister to the fuel 
tank and a thermo switch or an ECM-controlled solenoid valve (see il- 
lustration). 
3 Fuel vapors are transferred from the fuel tank and carburetor to a 

canister where they’re stored when the engine isn’t running. When the 
engine is running, the fuel vapors are purged from the canister by in- 
take air flow and consumed in the normal combustion process. 
4 Onsome models, the ECM operates a solenoid valve which con- 

trols vacuum to the purge valve in the charcoal canister. Under cold 
engine conditions, the solenoid is turned on by the ECM, which closes 
the valve. The ECM turns off the valve and allows purge when the en- 
gine is warm. On some models, a bi-metal thermo switch controls the 
canister purge. 

Checking 
5 Poor idle, stalling and poor driveability can be caused by an inop- 
erative purge valve, a damaged canister, split or cracked hoses or 

hoses connected to the wrong fittings. Check the fuel filler cap for a 
damaged or deformed gasket (see Chapter 1). 
6 Evidence of fuel loss or fuel odor can be caused by liquid fuel 
leaking from fuel lines, a cracked or damaged canister, an inoperative 

purge valve, disconnected, misrouted, kinked, deteriorated or dam- 
aged vapor or control hoses. 

7 Inspect each hose attached to the canister for kinks, leaks and 
cracks along its entire length. Repair or replace as necessary. 



Chapter 6 Emissions control systems 

ES 

6.7b_ ...then pull out the two filters and blow them out with 

compressed air - be sure the coarse side of the outer filter faces 

the atmosphere (out) when reinstalling the filters 

8 __ Inspect the canister. If it’s cracked or damaged, replace it. 
9 Look for fuel leaking from the bottom of the canister. If fuel is 
leaking, replace the canister and check the hoses and hose routing. 
10 Further testing should be left to a dealer service department. 

Charcoal canister replacement 
Refer to illustration 5.15 

11. Remove the air cleaner assembly (see Chapter 4). 
12 Detach the negative cable from the battery. Caution: /f the stereo 
in your vehicle is equipped with an anti-theft system, refer to the infor- 
mation on page 0-15 at the front of this manual before detaching the 

cable. 
13 Unplug the solenoid electrical connectors, if equipped. 
14 Clearly label, then detach the vacuum hoses from the canister. 
15 Remove the mounting clamp screw, lift the canister out of the 
bracket, discorinect the hose and remove it from the vehicle (see illus- 

tration). 
16 Installation is the reverse of removal. 

6 Exhaust Gas Recirculation (EGR) system 

General description 
1 To reduce oxides of nitrogen emissions, some of the exhaust 

gases are recirculated through the EGR valve to the intake manifold to 

lower combustion temperatures. 

2 The EGR system consists of the EGR valve, the EGR modulator 

(sorne models), vacuum switching valve, the Electronic Control Module 

(ECM) and various sensors. The ECM memory is programmed to pro- 

duce the ideal EGR valve lift for each operating condition. 

Checking 

EGR valve 
3 Start the engine and allow it to idle. 

4. Detach the vacuum hose from the EGR valve and attach a hand 

vacuum pump in its place. 

5 Apply vacuum to the EGR valve. Vacuum should remain steady 

and the engine should run poorly. 

a) If the vacuum doesn’t remain steady and the engine doesn’t run 

poorly, replace the EGR valve and recheck it. 

b) If the vacuum remains steady but the engine doesn’t run poorly, 

remove the EGR valve and check the valve and the intake manifold for 

blockage. Clean or replace parts as necessary and recheck. 

a; oe ee 

6.10 To remove the EGR valve, unscrew the EGR pipe threaded 
fitting, remove both mounting bolts and detach the valve from 

the manifold 

EGR vacuum modulator valve 

Refer to illustrations 6.7a and 6.7b 

6 Remove the valve (see Step 12 below). 
7 Pull the cover off and check the filters (see illustrations). 

8 Clean them with compressed air, reinstall the cover and the mod- 

ulator. 

EGR system 

9 Any further checking of the EGR systems requires special tools 
and test equipment. Take the vehicle to a dealer service department 

for checking. 

Component replacement 

EGR valve 

Refer to illustration 6.10 

10 Detach the vacuum hose, disconnect the threaded fitting that at- 
taches the EGR pipe to the EGR valve, remove the two EGR valve 
mounting bolts, remove the EGR valve from the intake manifold and 
check it for sticking and heavy carbon deposits (see illustration). If 

the valve is sticking or clogged with deposits, clean or replace it. 

11 Installation is the reverse of removal. 

ar Met , - a 
a4 

6.12 To remove the EGR vacuum modulator, label and detach 
the vacuum hoses (arrows) and detach the modulator from 

the bracket 
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PCV Hose 

Blow-by Gas ————> 

Fresh Air on eee 

7.1a 1989 and earlier PCV system component layout 

Blow-by Gas —————> 

Fresh Air ree ee el 

7.1b 1990 and later model PCV systems use a PCV valve to regulate the flow of blow-by gasses into the air intake chamber 

7 Positive Crankcase Ventilati 
EGR vacuum modulator valve pr ae eens 
Refer to illustration 6.12 Refer to illustrations 7.1a and 7.1b 
12 Label and disconnect the vacuum hoses (see illustration) and 1 To reduce hydrocarbon (HC) emissions, crankcase blow-by gas 
remove the EGR vacuum modulator from it’s bracket : : , ato “GR . is routed to the inta i il- bd \ingushatininleidicravaniaeuninet iemeeect ke manifold for combustion in the cylinders (see il 
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8.1 The dashpot is located on the throttle body 

Cap 
Cover 

Separator 
Filter 

8.5 Dashpot cap, filter and separator details 

8.6 Unplug the electrical connector from the EGR VSV 

3,000 rpm 

Tachometer 

8.7 With the engine at 3000 rpm, plug the VTV hole with your 

finger and release the throttle - the engine speed should drop to 

that specified in the text 

2  0On1989 and earlier models the system consists of a PCV hose 
between the valve cover and the intake manifold. On 1990 and later 
models, the main components of the PCV system are the PCV valve, a 
fresh air filtered inlet and the vacuum hoses connecting these compo- 

nents with the engine. 
3 If abnormal operating conditions arise, the system is designed to 
allow excessive amounts of blow-by gases to flow back through the 

crankcase vent tube into the air cleaner to be consumed by normal 

combustion. 
4 Checking and replacement of the hoses and (if equipped) PCV 
valve is covered in Chapter 1. 
5 This system directs the blow-by into the throttle body which over 
time can cause an oily residue build up in that area of the throttle 
plate. Consequently, it’s a good idea to periodically clean this residue 
from the throttle body. Refer to Chapter 4 for this cleaning procedure. 

8  Dashpot (1990 4A-FE engine only) 

Refer to illustrations 8.1, 8.5, 8.6, 8.7 and 8.9 

Description 
1 To reduce hydrocarbon and carbon monoxide emissions, the 

dashpot opens slightly more during deceleration than it does at idle, 

promoting a more complete burn of the air/fuel mixture (see illustra- 

tion). 

Check and replacement 

Dashpot 

2 Warm up the engine. 
3 Check and, if necessary, adjust the idle speed (see Chapter 1). It 
should be 800 rpm. 
4 Use a jumper wire to bridge terminals T and E1 of the service 
electrical connector (see illustration 3.3). 

5 Remove the cap, filter and separator (see illustration) from the 

dashpot. 
6 Detach the electrical connector from the EGR Vacuum Switching 

Valve (VSV) (see illustration). 
7 With the engine running at 3000 rpm, plug the Vacuum Transmit- 
ting Valve (VTV) hole with your finger (see illustration). 
8 Release the throttle and verify that the engine speed drops to 
1800 rpm (manual transaxle) or 2200 rpm (automatic). If it does, the 

dashpot is properly adjusted. 
9 If engine speed does not drop to the specified rpm, adjust the 
dashpot adjusting screw and recheck (see illustration). 
10 Reinstall the dashpot separator, filter and cap. Make sure that the 

coarser side of the filter faces out (towards the atmosphere). 

Vacuum Transmitting Valve (VTV) 

11. With the engine running at 3000 rpm, release the throttle valve 

and verify that the engine drops to idle in a few seconds. If it doesn't, 

replace the VTV. 



6-16 Chapter 6 Emissions control systems 

Hexagon 

8.9 Hold your finger over the VTV hole while adjusting the 

dashpot setting 

Cc >— Gasket 

< )—— Retainer 

© —y—— Cushion 

9.2a Onsome models the catalytic converter bolts directly to 

the exhaust manifold 

9.2b The catalytic converter is mounted in the exhaust system 

on some models 

9 Catalytic converter 

Refer to illustrations 9.2a, 9.2b, 9.4 and 9.5 

Note: Because of a federally mandated extended warranty which cov- 
ers emissions-related components such as the catalytic converter, 
check with a dealer service department before replacing the converter 
at your own expense. 

General description 
1 To reduce hydrocarbon, carbon monoxide and oxides of nitrogen 
emissions, all vehicles are equipped with a three-way catalyst system 
which oxidizes and reduces these chemicals, converting them into 
harmless nitrogen, carbon dioxide and water. 
2 Onsome models the converter is bolted to the exhaust manifold 
while on others it’s mounted in the exhaust system much like a muffler 
(see illustrations). 

Checking 
3 ~~ Periodically inspect the catalytic converter-to-exhaust pipe mat- 
ing flanges and bolts. Make sure that there are no loose bolts and no 
leaks between the flanges. 

4 Look for dents in or damage to the catalytic converter protector 
(see illustration). If any part of the protector is damaged or dented 
enough to touch the converter, repair or replace it. 

5 Inspect the heat insulator for damage. Make sure that there is ad- 
equate clearance between the heat insulator and the catalytic con- 
verter (see illustration). 

Replacement 
6  Toreplace the catalytic converter, refer to Chapter 4. 

9.4 If the catalytic converter is mounted under the vehicle, 

periodically inspect the shield for dents and other damage - if 

a dent is deep enough to touch the surface of the 

converter, replace the shield 

Heat Insulator 

9.5 If the catalytic converter is mounted under the vehicle, 

periodically inspect the heat insulator to make sure there’s 

adequate clearance between it and the converter 

10 Oxygen sensor replacement 

Refer to illustrations 10.3a and 10.3b 

1 The oxygen sensor is located in the exhaust manifold. Starting at 
the oxygen sensor, follow the wire back to the electrical connector. 
Unplug the oxygen sensor wire at the connector. 
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10.3a Use a socket with an extension to remove the oxygen 10.3b Withdraw the oxygen sensor from the exhaust manifold 

sensor nuts 

2 Unscrew the oxygen sensor nuts and remove the sensor (see il- the sensor nuts securely. 

lustrations). 4 Plug in the electrical connector. 
3 Install the new oxygen sensor into the exhaust manifold. Tighten 
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Chapter 7 Part A Manual transaxle 
Contents 

Gere lial UPTOMTIATIO Mac sseres- secsesae: - ee paces atte Gee eee ee 1 Oil seal -replacementeccsis.:cceceeeevstteseetaereee ek ees eee 2 
hubncantchanGeinnte. acini cea See Chapter 1 Shift lever - removal, installation and preload check 
Hubricantlievel: check scnses 2A cetwsnek. tiiaes ee aaeelee See Chapter 1 ANd -AGjUStIMONE as sveccec. <sstsvess azo snp epeneunsatacde dash ac ten uses eee 3 
Manual transaxle overhaul - general information .............0::ceeeeee 6 Transaxle mount - check and replacement...........::cccssceesseeesereeeeees 4 
Manual transaxle - removal and installation.........0:::cccscseeeeseeeees 5 

Specifications 

General 
ESHA MEN PT CLOAC ssa cnscany cee sea cea: Pmcecs on cease conte aeincnneas ve Aiegamatea Raete ones 0.1 to 0.2 Ibs 

Torque specifications Ft-Ibs (unless otherwise indicated) 
BSAC LIPO MCU SVCD cates dueees pee xs <see -rspessastennauytameinuintaererers--nneaneat 30 

Transaxle mount-to-frame (front and rear) 
1O8G trout ial GOO ce aeaxasaeereec ne eAet ees ahi sexed Sine hance» rede Aconsians 29 
SISO CON RS eee sae cnc cas at view divanaln ues xitone on kqme nine Sep senontn cons aie caueensians 47 

Transaxle mount-to-transaxle 
OSG HOUCMIN IOS cictversrsensacsavveen cuss «stourneornurane ater ace coon 29 
Ie CN ate ese cates cr ee cass saevs ca ase seus sam ua aha dg anasce cvkaetasy ecwavadeeSaneh O 

Lower crossmember 

Center bolts 
fl OS GH OU GINO SS een tcrn ns ance netangsazeusaenasineetee Suaaiataesamacparetts 29 ~ 

OOO TAM CAL acs crastease cea seecnnwwantsvss aan satnuseaxoinceddumsansermermpang StS 38 

Side bolts : 

PORE POUCH OOO see tereesccctserecenaserneers) teas ere ceca naecen Puen psoacons 154 » 

TNO OOO ire ate sae teeter oe cee thee eian decent sereateuievaseeteaapecapiose cs eecaies a2 

Shifter assembly MOUNE DOIMtS...........cescsscessenesrsesecerssecsscecseeseeseesneses 108 in-lbs 

SHTFOMER Olt Ole secer saecce tec ocs ssecasenevassxericersescteace szqxansnevaeuneneconesneressderea 27 

Torque converter to driveplate DOItS .........sssessseesesstecreestessseeeens 20 

Transaxle Gase bolts: (alll) ees ectetecsscecenessssensteccserteoceeneonensen-canneserbeys 22 

Transaxle case cover bolts 
C-52 

41986 through 1989. ...:...:..cce-cserescnssscssersseressecsscssenseorercacereee’ 22 

OOO OM) eet eee sence tia tes wane eeu actnetteoe eaters dmacratendr conn yeenas 13 

SS (NN aspect naivan tenant aan an caver cgahanpbne +s neshganneenedsgpatcneneezvenp 22 
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2.4 Pry out the old oil seal with a screwdriver - don’t scratch the 

seal bore 

1 General information 

The vehicles covered by this manual are equipped with either a 5- 
speed manual or a 3- or 4-speed automatic transaxle. Information on 

the manual transaxle is included in this Part of Chapter 7. Service pro- 
cedures for the automatic transaxle are contained in Chapter 7, Part B. 

The manual transaxle is a compact, two-piece, lightweight alu- 
minum alloy housing containing both the transmission and differential 
assemblies. 

Because of the complexity, unavailability of replacement parts 
and special tools necessary, internal repair procedures for the manual 
transaxle are not recommended for the home mechanic. For readers 

who wish to tackle a transaxle rebuild, exploded views and a brief 

Manual transaxle overhaul - general information Section are provided. 

The bulk of information in this Chapter is devoted to removal and in- 
stallation procedures. 

2 Oil seal replacement 

Refer to illustrations 2.4, 2.6, 2.9a, 2.9b and 2.10 

1 Oil leaks frequently occur due to wear of the differential side gear 

[_] SPEEDOMETER CABLE 

2.9a Use a pair of pliers to loosen the speedometer cable fitting 

2.6 To install a new oil seal, simply drive it into place with a 

large socket that has a slightly smaller diameter than the seal 

shaft seals and/or the speedometer drive gear oil seal and O-rings. 
Replacement of these seals is relatively easy, since the repairs can 
usually be performed without removing the transaxle from the vehicle. 
2 The differential side gear shaft oil seals are located at the sides of 
the transaxle, where the side gear shafts are attached. If leakage at the 
seal is suspected, raise the vehicle and support it securely on jack- 
stands. If the seal is leaking, lubricant will be found on the side of the 
transaxle. 

3 Refer to Chapter 8 and remove the driveaxles and side gear 
shafts. 

4 Using a screwdriver or pry bar, carefully pry the oil seal out of the 
transaxle bore (see illustration). 

5 _ If the oil seal cannot be removed with a screwdriver or pry bar, a 
special oil seal removal tool (available at auto parts stores) will be re- 
quired. 

6 Using a large section of pipe or a large deep socket as a drift, in- 
stall the new oil seal. Drive it into the bore squarely and make sure that 
it is completely seated (see illustration). Lubricate the lip of the new 
seal with multi-purpose grease. 

7 Install the driveaxle(s) and side gear shaft(s). Be careful not to 
damage the lip of the new seal. 

Po 

2.96 Detach the speedometer cable from the speedometer 
driven gear housing (arrow) on the transaxle 
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8 The speedometer cable and driven gear housing is located on the 
transaxle housing. Look for lubricant around the cable housing to de- 
termine if the seal and O-ring are leaking. 

9 Disconnect the speedometer cable from the transaxle (see illus- 

trations). 

10 Using a hook, remove the seal (see illustration). 

11. Using a small socket of the appropriate diameter or other similar 
tool as a drift (see illustration 2.10), install the new seal. 

12 Install a new O-ring on the driven gear housing and reinstall the 
speedometer cable assembly on the housing 

os. 
a 
= 
J 

20mm (0.79 IN.) 

3 = Shift lever - removal, installation and preload check 

and adjustment 

Refer to illustrations 3.2a, 3.2b and 3.4 

1 Remove the center console. 
2 Remove the retaining bolts (and cable retainers) and detach the 

shift lever (see illustrations). 
3 Installation is the reverse of removal. 
4 Prior to installing the console, check the shift lever preload by 
connecting a spring scale to the top of the shift lever. Pull lightly on the 

spring scale to make sure the initial pressure required to move the 

2.10 Use a hooked tool to pull the old speedometer cable seal 

out of the driven gear housing - use a small hammer and socket 

to tap the new seal onto place (make sure the seal is recessed the 
same amount) 
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3.2a Manual transaxle shift lever and mechanism details 
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3.2b Shift cable/linkage details 

1 Cable retainers 4 Retaining clips 
2. Shift control cable 5 Cable end washer 

3. Shift select cable 6 Mount boit shields 

| 2 | 

Be 

4.3a Transaxle mount locations 

7 Transaxle front mount 4 Center crossmember 

2 Transaxle rear mount 5 Transaxle center mount 

3 Main crossmember 6 Access plugs 

4.3b Remove the through-bolt (arrow) from the upper 
transaxle mount 

4.1. Pry on the transaxle mount with a bar or large screwdriver to 
check for excessive movement 

lever is as specified (see illustration). 

5 _ If the preload is not as specified, remove the lever and install the 
proper adjusting shim (available at a dealer parts department) and 
recheck the preload. 

6 The remainder of installation is the reverse of removal. 

4 Transaxle mount - check and replacement 

Refer to illustrations 4.1, 4.3a, 4.3b and 4.3c 

1 Insert a large screwdriver or prybar between the mount and the 
transaxle and pry up (see illustration). 

2 The transaxle should not move excessively away from the mount. 
If it does, replace the mount. 

3. Toreplace a mount, support the transaxle with a jack, remove the 
nuts and bolts and remove the mount (see illustrations). It may be 
necessary to raise the transaxle slightly to provide enough clearance 
to remove the mount. 
4 Installation is the reverse of removal. 

4.3c Use two wrenches to remove the transaxle mount through- 
bolt and nut 
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5 Manual transaxle - removal and installation 

Removal 

1. Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 
2 Working inside the vehicle, remove the shift lever (see Section 3). 
3 Raise the vehicle and support it securely on jackstands. 
4 _ Disconnect the speedometer cable and all electrical connections 
from the transaxle. 
5 Remove the driveaxles (see Chapter 8). 

6 Remove the exhaust system components as necessary for clear- 
ance (see Chapter 4). 
7 Support the engine. This can be done from above by using-an en- 
gine hoist, or by placing a jack (with a block of wood as an insulator) 
under the engine oil pan. The engine should remain supported at all 
times while the transaxle is out of the vehicle. 
8 Support the transaxle with a jack (preferably a special jack made 
for this purpose). Safety chains will help steady the transaxle on the 
jack. 
9 Remove any chassis or suspension components which will inter- 
fere with transaxle removal (see Chapter 10). 
10 Remove the transaxle mount bolts/nuts. 
11. Remove the bolts securing the transaxle to the engine. 
12 Make a final check that all wires and hoses have been discon- 

nected from the transaxle and then move the transaxle and jack to- 
ward the side of the vehicle until the transaxle is clear of the engine. 
Keep the transaxle level as this is done. 
13 Once the input shaft is clear, lower the transaxle and remove it 
from under the vehicle. Caution: Do not depress the clutch pedal while 

the transaxle is removed from the vehicle. 
14 The clutch components can now be inspected (see Chapter 8). In 

most cases, new clutch components should be routinely installed 

whenever the transaxle is removed. 

Installation 

15 If removed, install the clutch components (see Chapter 8). 
16 With the transaxle secured to the jack as on removal, raise it into 

position and then carefully slide it forward, engaging the input shaft 
with the clutch splines. Do not use excessive force to install the 
transaxle - if the input shaft does not slide into place, readjust the an- 
gle of the transaxle so it is level and/or turn the input shaft so the 
splines engage properly with the clutch. 
17 Install the transaxle-to-engine bolts. Tighten the bolts to the 
torque listed in this Chapter's Specifications. 
18 Install the transaxle mount nuts and bolts. Tighten all nuts and 

bolts securely. 
19 Install the chassis and suspension components which were re- 

moved. Tighten all nuts and bolts securely. 
20 Remove the jacks supporting the transaxle and the engine. 
21 Install the various items removed previously, referring to Chap- 
ter 8 for the installation of the driveaxles and side gear shafts and 

Chapter 4 for information regarding the exhaust system components. 

22 Make a final check that all wires, hoses and the speedometer ca- 
ble have been connected and that the transaxle has been filled with 
the specified lubricant to the proper level (see Chapter 1). Lower the 

vehicle. 
23 Working inside the vehicle, connect the shift lever (see Section 3). 
24 Connect the negative battery cable. Road test the vehicle to 
check for proper transaxle operation and check for leakage. 

6 Manual transaxle overhaul - general information 

Refer to illustrations 6.4a through 6.4f 

1 Overhauling a manual transaxle is a difficult job for the do-it-your- 
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selfer. It involves the disassembly and reassembly of many small parts. 
Numerous clearances must be precisely measured and, if necessary, 
changed with select fit spacers and snap-rings. As a result, if transaxle 
problems arise, it can be removed and installed by a competent do-it- 
yourselfer, but overhaul should be left to a transmission repair shop. 
Rebuilt transaxles may be available - check with your dealer parts de- 
partment and auto parts stores. At any rate, the time and money in- 

volved in an overhaul is almost sure to exceed the cost of a rebuilt 

unit. 
2 Nevertheless, it’s not impossible for an inexperienced mechanic 

to rebuild a transaxle if the special tools are available and the job is 
done in a deliberate step-by-step manner so nothing is overlooked. 
3 ‘The tools necessary for an overhaul include internal and external 
snap-ring pliers, a bearing puller, a slide hammer, a set of pin 

punches, a dial indicator and possibly a hydraulic press. In addition, a 
large, sturdy workbench and a vise or transaxle stand will be required. 

4 During disassembly of the transaxle, make careful notes of how 

each piece comes off, where it fits in relation to other pieces and what 
holds it in place. Exploded views are included (see illustrations) to 
show where the parts go - but actually noting how they are installed 
when you remove the parts will make it much easier to get the 

transaxle back together. 
5 Before taking the transaxle apart for repair, it will help if you have 
some idea what area of the transaxle is malfunctioning. Certain prob- 
lems can be closely tied to specific areas in the transaxle, which can 

make component examination and replacement easier. Refer to the 

Troubleshooting section at the front of this manual for information re- 

garding possible sources of trouble. 
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1 General information 
EE 

All vehicles covered in this manual come equipped with either a 5- 

speed manual or a 3- or 4-speed automatic transaxle. All information 

on the automatic transaxle is included in this Part of Chapter 7. Infor- 

mation for the manual transaxle can be found in Part A of this Chapter. 

Due to the complexity of the automatic transaxles covered in this 

manual and to the specialized equipment necessary to perform most 

service operations, this Chapter contains only those procedures re- 

lated to general diagnosis, routine maintenance, adjustment and re- 

moval and installation. 

If the transaxle requires major repair work, it should be left to a 

dealer service department or an automotive or transmission repair 

shop. You can, however, remove and install the transaxle yourself and 

save the expense, even if the repair work is done by a transmission 

shop. 

20 

a 

2 Diagnosis - general 
EEE UEE UIE EEE EIEN EEE EEE 

Note: Automatic transaxle malfunctions may be caused by five general 

conditions: poor engine performance, improper adjustments, hydraulic 

malfunctions, mechanical malfunctions or malfunctions in the com- 

puter or its signal network. Diagnosis of these problems should always 

begin with a check of the easily repaired items: fluid level and condition 

(see Chapter 1), shift linkage adjustment and throttle linkage adjust- 

ment. Next, perform a road test to determine if the problem has been 

corrected or if more diagnosis is necessary. If the problem persists af- 

ter the preliminary tests and corrections are completed, additional di- 

agnosis should be done by a dealer service department or transmis- 

sion repair shop. Refer to the Troubleshooting section at the front of 

this manual for information on symptoms of transaxle problems. 
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Preliminary checks 
1 Drive the vehicle to warm the transaxle to normal operating tem- 
perature. 
2 Check the fluid level as described in Chapter 1: 

a) If the fluid level is unusually low, add enough fluid to bring the 
level within the designated area of the dipstick, then check for 
external leaks (See below). 

b) If the fluid level is abnormally high, drain off the excess, then 
check the drained fluid for contamination by coolant. The pres- 
ence of engine coolant in the automatic transmission fluid indi- 
cates that a failure has occurred in the internal radiator walls that 
separate the coolant from the transmission fluid (see Chapter 3). 

c) If the fluid is foaming, drain it and refill the transaxle, then check 
for coolant in the fluid, or a high fluid level. 

3 Check the engine idle speed. Note: /f the engine is malfunction- 
ing, do not proceed with the preliminary checks until it has been re- 
paired and runs normally. 

4 Check the throttle valve cable for freedom of movement. Adjust it 

if necessary (see Section 4). Note: The throttle cable may function 
properly when the engine is shut off and cold, but it may malfunction 
once the engine is hot. Check it cold and at normal engine operating 
temperature. 

5 Inspect the shift control linkage (see Section 3). Make sure that 
it’s properly adjusted and that the linkage operates smoothly. 

Fluid leak diagnosis 
6 Most fluid leaks are easy to locate visually. Repair usually con- 
sists of replacing a seal or gasket. If a leak is difficult to find, the fol- 
lowing procedure may help. 

7 Identify the fluid. Make sure it’s transmission fluid and not engine 
oil or brake fluid (automatic transmission fluid is a deep red color). 
8 Try to pinpoint the source of the leak. Drive the vehicle several 
miles, then park it over a large sheet of cardboard. After a minute or 
two, you should be able to locate the leak by determining the source 
of the fluid dripping onto the cardboard. 

9 Make a careful visual inspection of the suspected component 
and the area immediately around it. Pay particular attention to gasket 
mating surfaces. A mirror is often helpful for finding leaks in areas that 
are hard to see. 

10_ If the leak still cannot be found, clean the suspected area thor- 
oughly with a degreaser or solvent, then dry it. 

11 Drive the vehicle for several miles at normal operating tempera- 

ture and varying speeds. After driving the vehicle, visually inspect the 
suspected component again. 

12 Once the leak has been located, the cause must be determined 

before it can be properly repaired. If a gasket is replaced but the seal- 
ing flange is bent, the new gasket will not stop the leak. The bent 
flange must be straightened. 

13 Before attempting to repair a leak, check to make sure that the 
following conditions are corrected or they may cause another leak. 

Note: Some of the following conditions cannot be fixed without highly 

specialized tools and expertise. Such problems must be referred to a 
transmission shop or a dealer service department. 

Gasket leaks 
14 Check the pan periodically. Make sure the bolts are tight, no bolts 
are missing, the gasket is in good condition and the pan is flat (dents 
in the pan may indicate damage to the valve body inside). 
15 If the pan gasket is leaking, the fluid level or the fluid pressure 
may be too high, the vent may be plugged, the pan bolts may be too 
tight, the pan sealing flange may be warped, the sealing surface of the 
transaxle housing may be damaged, the gasket may be damaged or 
the transaxle casting may be cracked or porous. If sealant instead of 

gasket material has been used to form a seal between the pan and the 
transaxle housing, it may be the wrong sealant. 

Seal leaks 
16 If.atransaxle seal is leaking, the fluid level or pressure may be too 
high, the vent may be plugged, the seal bore may be damaged, the 

seal itself may be damaged or improperly installed, the surface of the 
shaft protruding through the seal may be damaged or a loose bearing 
may be causing excessive shaft movement. 
17 Make sure the dipstick tube seal is in good condition and the 
tube is properly seated. Periodically check the area around the 
speedometer gear or sensor for leakage. If transmission fluid is evi- 
dent, check the O-ring for damage. 

Case leaks 

18 If the case itself appears to be leaking, the casting is porous and 
will have to be repaired or replaced. 

19 Make sure the oil cooler hose fittings are tight and in good condi- 
tion. 

Fluid comes out vent pipe or fill tube 

20 If this condition occurs, the transaxle is overfilled, there is coolant 
in the fluid, the case is porous, the dipstick is incorrect, the vent is 
plugged or the drain-back holes are plugged. 

a ee 

3 Shift linkage - adjustment 
———— 

Refer to illustration 3.3, 3.4 and 3.6 

1 Raise the vehicle and support it securely on jackstands. 
2 Remove the left side engine undercover. 
3 Loosen the swivel nut on the manual shift lever at the transaxle 
(see illustration). 
4 Push the lever toward the right side of the vehicle and then return 
it two notches to the Neutral position (see illustration). 
5 Move the shift lever inside the vehicle to the Neutral position. 
6 While holding the lever with a slight pressure toward the Reverse 
position, tighten the swivel nut securely (see illustration). 
7 Check the operation of the transaxle in each shift lever position 

3.4 Push the lever fully toward the right then return the 
lever two notches to the Neutral position 
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3.6 While pushing the lever lightly toward Reverse, tighten the 

swivel nut securely 

(try to start the engine in each gear - the starter should operate in the 

Park and Neutral positions only). 

4 Throttle valve (TV) cable - check and adjustment 

Refer to illustration 4.3 

1 Remove the air cleaner duct assembly. 

2 Have an assistant hold the throttle pedal down while you watch 

the TV link in the engine compartment to make sure it opens fully. 

3 ‘If the link does not open all the way, have the assistant continue 

to hold the pedal down, loosen the adjusting nuts and adjust the cable 

until the mark or stopper is the specified distance from the boot end 

(see illustration). 

4 Tighten the adjusting nuts securely, recheck the clearance and 

make sure the link opens all the way when the throttle is depressed. 

5 Neutral start switch - replacement and adjustment 

a 

Replacement 
1 Disconnect the negative cable from the battery. Caution: If the 

stereo in your vehicle is equipped with an anti-theft system, refer to 

the information on page 0-15 at the front of this manual before detach- 

ing the cable. 

2 Shift the transaxle into Neutral. 

3 Remove the nut and lift off the shift lever. 

4. Unplug the electrical connector. 

5 Remove the attaching bolts and lift the switch off the shift shaft. 

6 To install, line up the flats on the shift shaft with the flats in the 

switch and push the switch onto the shaft. 
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5.9 With the transaxle in Neutral, check continuity with an 

ohmmeter as shown 

Outer Cable 

Rubber Boot 

Adjusting Nuts Cable Stopper 
(or Painted Mark) 

4.3 Loosen the adjusting nuts and adjust the cable housing 

position until the stopper or painted mark is the specified 

distance from the boot end 

7 Install the bolts, but leave them loose and follow the adjustment 

procedure below. The remainder of installation is the reverse of re- 

moval. 

Adjustment 
Refer to illustration 5.9 and 5.10 

8 There are two ways to adjust the Neutral start switch. One way is 

to check the continuity of the switch with an ohmmeter. Unplug the 

electrical connector from the switch and loosen the mounting bolts. 

9 Connect an ohmmeter to the switch and rotate the switch until 

there’s continuity between the terminals, indicating that it’s now in the 

Neutral position (see illustration). Tighten the bolts securely. 

10 The other way is to rotate the switch until the neutral basic line on 

the switch housing is lined up with the groove in the shift shaft and 

tighten the bolts securely (see illustration). 

6 Automatic transaxle - removal and installation 

Refer to illustrations 6.4, 6.5, 6.10, 6.15 and 6.18 

Removal 
1 Disconnect the negative cable from the battery. Place the cable 

out of the way so it cannot accidentally come in contact with the nega- 

tive terminal of the battery, as this would once again allow power into 

the electrical system of the vehicle. 

2 Raise the vehicle and support it securely on jackstands. 

3. Drain the transmission fluid (see Chapter 1). 

5.10 Align the neutral basic line on the housing with the groove 

in the shift shaft and tighten the bolts 



Chapter 7 PartB Automatic transaxle 

6.10 Tag the electrical connectors with marked pieces of tape 
before disconnecting them 

4 Remove the torque converter cover (see illustration). 

5 Mark the relationship of the torque converter to the driveplate so 
they can be installed in the same position (see illustration). 
6 Remove the six torque converter-to-driveplate bolts. Turn the 
crankshaft for access to each one in turn. 
7 Remove the starter motor (see Chapter 5). 

8 Disconnect the driveaxles from the transaxle (see Chapter 8). 
9 Disconnect the speedometer cable (see Chapter 7A). 
10 Disconnect the electrical connectors from the transaxle (see il- 
lustration). 

11 On models so equipped, disconnect the vacuum hose(s). 

12 Remove any exhaust components which will interfere with 
transaxle removal (see Chapter 4). 

13 Disconnect the TV linkage cable. 
14 Disconnect the shift linkage (see Section 3). 
15 Support the engine using a hoist from above or a 4x4 wood post 
across the engine compartment (see illustration), or a jack and a 
block of wood under the oil pan to spread the load. 

16 Support the transaxle with a jack - preferably a special jack made 
for this purpose. Safety chains will help steady the transaxle on the 
jack. 

17 Remove any chassis or suspension components which will inter- 
fere with transaxle removal. 

18 Remove the bolts securing the transaxle to the engine (see illus- 

wigs - 2 Paehes rh 

6.5 Mark the relationship of the torque converter to the 
driveplate so they can be reinstalled in the same relative position 

ee a 

6.15 If you don’t have a regular engine hoist, lay a 4x4 post 

across the engine compartment like this and support the engine 

with a heavy chain 

Z 

6.18 Remove the upper transaxle bolts (arr 

is 

ows) 
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tration). 

19 Remove the transaxle mount nuts and bolts. 

20 Lower the transaxle slightly and disconnect and plug the 
transaxle cooler lines. 
21 Remove the transaxle fluid filler tube. 
22 Move the transaxle to the side to disengage it from the engine 

block dowel pins and make sure the torque converter is detached from 
the driveplate. Secure the torque converter to the transaxle so that it 

will not fall out during removal. Lower the transaxle from the vehicle. 

Installation 
23 Make sure that the torque converter hub is securely engaged in 
the pump prior to installation. 

24 With the transaxle secured to the jack, raise it into position. Be 

sure to keep it level so the torque converter does not slide forward. 

Connect the cooler lines. 
25 Move the transaxle carefully into place until the dowel pins are 
engaged and the torque converter is engaged. 
26 Turn the torque converter to line up the bolt holes with the holes 
in the driveplate. The match marks on the torque converter and drive- 

plate, made during step 5, must line up. 

27 Install the transaxle-to-engine bolts and nuts. Tighten the bolts 

and nuts to the torque listed in this Chapter's Specifications. 
28 Install the torque converter-to-driveplate bolts. Tighten the bolts 

to the torque listed in this Chapter's Specifications. 
29 Install the transaxle and any suspension and chassis components 
which were removed. Tighten the bolts and nuts to the torque values 

listed in the Chapter 10 Specifications section. 

30 Remove the jacks supporting the transaxle and the engine. 

31 Install the fluid filler tube. 
32 Install the starter. 
33 Connect the vacuum hose(s) (if equipped). 

34 Connect the shift and TV linkage. 
35 Plug in the transaxle electrical connectors. 

36 Install the torque converter cover. 

37 Connect the driveaxles to the transaxle (see Chapter 8). 

38 Connect the speedometer. 
39 Adjust the shift linkage (see Section 3). 

40 Install any exhaust system components which were removed. 
41 Lower the vehicle. 
42 Fill the transaxle (see Chapter 1). Run the vehicle and check for 

fluid leaks. 
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NOTES 
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1991 and earlier 
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~~ Manual transaxle 
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Clutch master cylinder mounting nuts 
Clutch pressure plate-to-flywheel bolts 
Clutch release cylinder mounting bolts 
Driveaxle/hub nut 
Driveaxle inner CV joint-to-differential side gear shaft flange 

Right driveaxle center bearing bracket bolts 

(models with a 3S-GE, 4A-FE or 5S-FE engine) 
Wheel lug nuts 
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17-1/2 inches 

18-5/64 inches 

18-3/16 inches 

21-15/64 inches 

33-11/16 inches 

21-15/64 inches 
21-19/64 inches 

33-11/16 inches 

33-31/32 inches 

22-inches 

33-9/32 inches 

Ft-Ibs (unless otherwise indicated) 

11 
14 
9 
137 
27 

47 
See Chapter 1 
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2.1 Clutch components - exploded view 

Flywheel 

Clutch disc 

Pressure plate 

Pressure plate bolts KR OMm 

5 Release bearing 
6 Release lever 

7 Release lever ball stud 

8 Fork boot 

1 General information 

The information in this Chapter deals with the components from 
the rear of the engine to the front wheels, except for the transaxle, 

which is dealt with in Chapter 7A and 7B. For the purposes of this 

Chapter, these components are grouped into two categories: Clutch 

and driveaxles. Separate Sections within this Chapter offer general de- 
scriptions and checking procedures for both groups. 

Since nearly all the procedures covered in this Chapter involve 

working under the vehicle, make sure it’s securely supported on sturdy 
jackstands or a hoist where the vehicle can be easily raised and low- 
ered. 

2 Clutch - description and check 

Refer to illustration 2.1 

1 All vehicles with a manual transaxle use a single dry plate, di- 
aphragm spring type clutch (see illustration). The clutch disc has a 
splined hub which allows it to slide along the splines of the transaxle 
input shaft. The clutch and pressure plate are held in contact by spring 
pressure exerted by the diaphragm in the pressure plate. 
2 The clutch release system is operated by hydraulic pressure. The 
hydraulic release system consists of the clutch pedal, a master cylin- 
der and fluid reservoir, the hydraulic line, a slave cylinder which actu- 
ates the clutch release lever and the clutch release (or throw-out) bear- 
ing. 
3 When pressure is applied to the clutch pedal to release the clutch, 

hydraulic pressure is exerted against the outer end of the clutch release 
lever. As the lever pivots, the shaft fingers push against the release 

bearing. The bearing pushes against the fingers of the diaphragm 
spring of the pressure plate assembly, which in turn releases the 
clutch plate. 

4 Terminology can be a problem regarding the clutch components 
because common names have in some cases changed from that used 
by the manufacturer. For example, the driven plate is also called the 

clutch plate or disc, the pressure plate assembly is sometimes referred 
to as the clutch cover, the clutch release bearing is sometimes called a 
throw-out bearing, and the release cylinder is sometimes called the 
operating or slave cylinder. 

5 Other than replacing components that have obvious damage, 
some preliminary checks should be performed to diagnose a clutch 

system failure. 
a) The first check should be of the fluid level in the clutch master 

cylinder (see Chapter 1). If the fluid level is low, add fluid as nec- 

essary and inspect the hydraulic clutch system for leaks. If the 
master cylinder reservoir has run dry, bleed the system (see Sec- 
tion 7) and retest the clutch operation. 

b) To check “clutch spin down time,” run the engine at normal idle 
speed with the transaxle in Neutral (clutch pedal up - engaged). 
Disengage the clutch (pedal down), wait several seconds and 
shift the transaxle into Reverse. No grinding noise should be 
heard. A grinding noise would most likely indicate a problem in 
the pressure plate or the clutch disc. 

c) To check for complete clutch release, run the engine (with the 
parking brake applied to prevent movement) and hold the clutch 

pedal approximately 1/2-inch from the floor. Shift the transaxle 
between 1st gear and Reverse several times. If the shift is not 
smooth, component failure is indicated. Check the release cylin- 
der pushrod travel. With the clutch pedal depressed completely 
the release cylinder pushrod should extend substantially. If it 
doesn’t, check the fluid level in the clutch master cylinder. 

d) Visually inspect the clutch pedal bushing at the top of the clutch 
pedal to make sure there is no sticking or excessive wear. 

e) Under the vehicle, check that the clutch release lever is solidly 
mounted on the ball stud. 

3 Clutch components - removal, inspection and installation 

Warning: Dust produced by clutch wear and deposited on clutch 

components may contain asbestos, which is hazardous to your health. 
DO NOT blow it out with compressed air and DO NOT inhale it. DO 
NOT use gasoline or petroleum based solvents to remove the dust. 
Brake system cleaner should be used to flush the dust into a drain pan. 
After the clutch components are wiped clean with a rag, dispose of the 
contaminated rags and cleaner in a labeled, covered container. 

Removal 

Refer to illustration 3.6 

1 Access to the clutch components is normally accomplished by 
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3.6 Mark the relationship of the pressure plate to the flywheel (in 

case you are going to reuse the same pressure plate) 

removing the transaxle, leaving the engine in the vehicle. If, of course, 
the engine is being removed for major overhaul, then the opportunity 
should always be taken to check the clutch for wear and replace worn 
components as necessary. However, the relatively low cost of the 
clutch components compared to the time and labor involved in gaining 

access to them warrants their replacement any time the engine or 
transaxle is removed, unless they are new or in near-perfect condition. 

The following procedures assume that the engine will stay in place. 
2 Remove the release cylinder (see Section 6). Hang it out of the 
way with a piece of wire - it’s not necessary to disconnect the hose. 

3 Remove the transaxle from the vehicle (see Chapter 7A). Support 
the engine while the transaxle is: out. Preferably, an engine hoist 
should be used to support it from above. However, if a jack is used un- 

derneath the engine, make sure a piece of wood is used between the 

jack and oil pan to spread the load. Caution: The pick-up for the oil 
pump is very close to the bottom of the oil pan. If the pan is bent or 

distorted in any way, engine oil starvation could occur. 
4 The release fork and release bearing can remain attached to the 

transaxle for the time being. 
5 To support the clutch disc during removal, install a clutch align- 

ment tool through the clutch disc hub. 

6 Carefully inspect the flywheel and pressure plate for indexing 

marks. The marks are usually an X, an O or a white letter. If they can- 

not be found, scribe marks yourself so the pressure plate and the fly- 

wheel will be in the same alignment during installation (see illustra- 

tion). 

EXCESSIVE WEAR 

EXCESSIVE WEAR 

BROKEN OR BENT FINGERS EXCESSIVE FINGER WEAR 

3.12a Replace the pressure plate if any of these 

conditions are noted 

ho 

dll. SGN = 

3.10 Examine the clutch disc for evidence of excessive wear, 

such as smeared friction material, chewed-up rivets, worn hub 

splines and distorted damper cushions or springs 

7 Slowly loosen the pressure plate-to-flywheel bolts. Work in a di- 
agonal pattern and loosen each bolt a little at a time until all spring 
pressure is relieved. Then hold the pressure plate securely and com- 
pletely remove the bolts, followed by the pressure plate and clutch 

disc. 

Inspection 
Refer to illustrations 3.10, 3.12a and 3.12b 

8 Ordinarily, when a problem occurs in the clutch, it can be at- 
tributed to wear of the clutch driven plate assembly (clutch disc). How- 
ever, all components should be inspected at this time. 
9 Inspect the flywheel for cracks, heat checking, score marks and 
other damage. If the imperfections are slight, a machine shop can 
resurface it to make it flat and smooth. Refer to Chapter 2 for the fly- 

wheel removal procedure. 
10 Inspect the lining on the clutch disc. There should be at least 
1/16-inch of lining above the rivet heads. Check for loose rivets, dis- 

tortion, cracks, broken springs and other obvious damage (see illus- 
tration). As mentioned above, ordinarily the clutch disc is replaced as 
a matter of course, so if in doubt about the condition, replace it with a 

new one. 
11. The release bearing should be replaced along with the clutch disc 

(see Section 4). 
42 Check the machined surface and the diaphragm spring fingers of 
the pressure plate (see illustrations). If the surface is grooved or oth- 

Su 

3.12b Examine the pressure plate friction surface for score 

marks, cracks and evidence of overheating (blue spots) 
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3.14 Center the clutch disc in the pressure plate with a clutch 
alignment tool 

erwise damaged, replace the pressure plate assembly. Also check for 

obvious damage, distortion, cracking, etc. Light glazing can be re- 

moved with emery cloth or sandpaper. If a new pressure plate is indi- 
cated, new or factory rebuilt units are available. 

Installation 

Refer to illustration 3.14 

13 Before installation, carefully wipe the flywheel and pressure plate 
machined surfaces clean. It’s important that no oil or grease is on 
these surfaces or the lining of the clutch disc. Handle these parts only 
with clean hands. 
14 ’ Position the clutch disc and pressure plate with the clutch held in 
place with an alignment tool (see illustration). Make sure it’s installed 
properly (most replacement clutch plates will be marked “flywheel 
side” or something similar - if not marked, install the clutch disc with 
the damper springs or cushion toward the transaxle). 
15 Tighten the pressure plate-to-flywheel bolts only finger tight, 
working around the pressure plate. 

16 Center the clutch disc by ensuring the alignment tool is through 
the splined hub and into the recess in the crankshaft. Wiggle the tool 
up, down or side-to-side as needed to bottom the tool. Tighten the 
pressure plate-to-flywheel bolts a little at a time, working in a criss- 
cross pattern to prevent distortion of the cover. After all of the bolts 
are snug, tighten them to the torque listed in this Chapter's Specifica- 
tions. Remove the alignment tool. 
17 Using high-temperature grease, lubricate the inner groove of the 
release bearing (see Section 4). Also place grease on the release lever 
contact areas and the transaxle input shaft bearing retainer. 
18 Install the clutch release bearing (see Section 4). 
19 Install the transaxle, release cylinder and all components re- 
moved previously, tightening all fasteners to the proper torque specifi- 
cations. 

4 Clutch release bearing and lever - removal, inspection and 
installation 

Warning: Dust produced by clutch wear and deposited on clutch 
components may contain asbestos, which is hazardous to your health. 
DO NOT blow it out with compressed air and DO NOT inhale it. DO 
NOT use gasoline or petroleum-based solvents to remove the dust. 
Brake system cleaner should be used to flush it into a drain pan. After 
the clutch components are wiped clean with a rag, dispose of the con- 
taminated rags and cleaner in a labeled, covered container. 
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4.3. Reach behind the release lever and disengage the lever from 
the ball stud by pulling on the retention spring, then remove the 

lever and bearing 

4.4 Tocheck the operation of the bearing, hold it by the outer 

race and rotate the inner race while applying pressure - the 
bearing should turn smoothly - if it doesn’t, replace it 

Removal 

Refer to illustration 4.3 

1 Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 

2 Remove the transaxle (see Chapter 7). 
3 Remove the clutch release lever from the ball stud, then remove 
the bearing from the lever (see illustration). 

Inspection 

Refer to illustration 4.4 

4 Hold the bearing by the outer race and rotate the inner race while 
applying pressure (see illustration). If the bearing doesn’t turn 
smoothly or if it’s noisy, replace the bearing/hub assembly with a new 
one. Wipe the bearing with a clean rag and inspect it for damage, wear 
and cracks. Don’t immerse the bearing in solvent - it’s sealed for life 
and to do so would ruin it. Also check the release lever for cracks and 
bends. 

Installation 

Refer to illustrations 4.5 and 4.6 

5 _ Fill the inner groove of the release bearing with high-temperature 
grease. Also apply a light coat of the same grease to the transaxle in- 
put shaft splines and the front bearing retainer (see illustration). 
6 Lubricate the release lever ball socket, lever ends and release 
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4.5 Apply a light coat of high temperature grease to the 

transaxle bearing retainer and also fill the release bearing groove 

cylinder pushrod socket with high-temperature grease (see illustra- 

tion). 
7 Attach the release bearing to the release lever. 
8 Slide the release bearing onto the transaxle input shaft front bear- 
ing retainer while passing the end of the release lever through the 

opening in the clutch housing. Push the clutch release lever onto the 
ball stud until it’s firmly seated. 
9 Apply alight coat of high-temperature grease to the face of the 
release bearing where it contacts the pressure plate diaphragm fin- 

gers. 
10 The remainder of installation is the reverse of the removal proce- 

dure. 

5 Clutch master cylinder - removal, overhaul and installation 

Note: Before beginning this procedure, contact local parts stores and 
dealer service departments concerning the purchase of a rebuild kit or 
a new master cylinder. Availability and cost of the necessary parts may 

dictate whether the cylinder is rebuilt or replaced with a new one. If it’s 
decided to rebuild the cylinder, inspect the bore as described in Step 

12 before purchasing parts. 

Removal 

Refer to illustration 5.2 

1 Disconnect the negative cable from the battery. Caution: /f the 

5.2 Torelease the clutch pushrod from the clutch pedal, remove 

the clip and clevis pin from the clutch pedal 

4.6 Apply high temperature grease to the release lever in the ar- 

eas indicated 

stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 
2 Under the dashboard, disconnect the pushrod from the top of the 
clutch pedal. It’s held in place with a clevis pin (see illustration). 
3 Disconnect the hydraulic line at the clutch master cylinder. If 
available, use a flare-nut wrench on the fitting, which will prevent the 
fitting from being rounded off. Have rags handy as some fluid will be 
lost as the line is removed. Caution: Don’t allow brake fluid to come 
into contact with paint, as it will damage the finish. 
4 From under the dash, remove the nut which secures the master 
cylinder to the engine firewall. Remove the master cylinder, again be- 

ing careful not to spill any of the fluid. 

Overhaul 

Refer to illustrations 5.5a, 5.56, 5.5c, 5.6 and 5.8 

5 Remove the reservoir cap and drain all fluid from the master 
cylinder. On 1989 and earlier models remove the hold-down bolt in- 
side the reservoir, then pull off the reservoir (see illustrations). On 
1990 and later models, drive out the spring pin with a hammer and 

punch, then carefully pry the reservoir off (see illustration). 
6 Pull back the dust cover on the pushrod and remove the snap- 

5.5a On 1989 and earlier models the reservoir tank is attached 

to the master cylinder with a large nut in the bottom of the tank 
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5.5b Clutch master cylinder - exploded view (1989 and earlier models) 

1 Reservoir bolt 5 Piston 9  Clevis 
2 Reservoir 6 Pushrod 10 Boot 
3. Clutch line 7 Clevis pin 17. Snap-ring 
4 Mounting nut 8 Clip 12 Master cylinder 

Filler cn (©) 

Clip 

Flot —_——————-C_}} 

Snap Ring 

Reservoir Tank 

oO 

Slotted Spring Pin 

Grommet 

| Piston Push Rod BOO) 9 a 
Spring Washer pin 

Cylinder 

5.5¢ Clutch master cylinder - exploded view (1990 and later models) 
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5.6 Use a small screwdriver to pry the snap-ring from the 

cylinder bore 

ring (see illustration). On some models the snap-ring can be pried- 
out with a screwdriver. On other models, snap-ring pliers must be 

used. 
7 Remove the retaining washer and the pushrod from the cylinder. 
8 Tap the master cylinder on a block of wood to eject the piston as- 
sembly from inside the bore (see illustration). Note: /f the rebuild kit 

supplies a complete piston assembly, ignore the Steps which don't ap- 

ply. 
9 Separate the spring from the piston. 
10 Remove the spring support, seal and shim from the pushrod. 

11. Carefully remove the seal from the piston. 
12 Inspect the bore of the master cylinder for deep scratches, score 
marks and ridges. The surface must be smooth to the touch. If the 

bore isn’t perfectly smooth, the master cylinder must be replaced with 

a new or factory rebuilt unit. 
13 If the cylinder will be rebuilt, use the new parts contained in the 
rebuild kit and follow any specific instructions which may have accom- 
panied the rebuild kit. Wash all parts to be re-used with brake cleaner, 

denatured alcohol or clean brake fluid. DO NOT use petroleum-based 

solvents. 
14 Attach the seal to the piston. The seal lips must face away from 

the pushrod end of the piston. 

15 Assemble the shim, spring support and spring on the other end of 

the piston. 

16 Lubricate the bore of the cylinder and the seals with plenty of 

fresh brake fluid (DOT 3). 

17 Carefully guide the piston assembly into the bore, being careful 

not to damage the seals. Make sure the spring end is installed first, 

with the pushrod end of the piston closest to the opening. 

18 Position the pushrod and retaining washer in the bore, compress 

the spring and install a new snap-ring. 

19 Apply a liberal amount of Girling Rubber Grease or equivalent to 

the inside of the dust cover and attach it to the master cylinder. Install 

the fluid reservoir 

Installation 

20 Position the master cylinder on the firewall, installing the mount- 

ing nut(s) finger-tight. 

21 Connect the hydraulic line to the master cylinder, moving the 

cylinder slightly as necessary to thread the fitting properly into the 

bore. Don’t cross-thread the fitting as it’s installed. 

22 Tighten the mounting nut(s) and the hydraulic line fitting securely. 

23 Connect the pushrod to the clutch pedal. 

24 Fill the clutch master cylinder reservoir with brake fluid conform- 

ing to DOT 3 specifications and bleed the clutch system (see Sec- 

tion 7). 
oo ae the clutch pedal height and freeplay and adjust if neces- 

sary, following the procedure in Chapter uk 
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5.8 Invert the cylinder and tap it against a block of wood to eject 
the piston 

6 Clutch release cylinder - removal, overhaul and installation 

Note: Before beginning this procedure, contact local parts stores and 
dealer service departments concerning the purchase of a rebuild kit or 
a new release cylinder. Availability and cost of the necessary parts may 
dictate whether the cylinder is rebuilt or replaced with a new one. If it’s 
decided to rebuild the cylinder, inspect the bore as described in Step 8 - 

before purchasing parts. 

Removal 

Refer to illustration 6.3 

1 Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 

the cable. 
2 Raise the vehicle and support it securely on jackstands. 
3 Disconnect the hydraulic line at the release cylinder. If available, 
use a flare-nut wrench on the fitting, which will prevent the fitting from 
being rounded off (see illustration). Have a small can and rags handy, 

as some fluid will be spilled as the line is removed. 
4 Remove the release cylinder mounting bolts. 

5 Remove the release cylinder. 

6.3 Use a flare nut wrench when disconnecting the hydraulic fit- 

ting to prevent rounding off the corners of the tube nut 
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6.6 Clutch release cylinder - exploded view 

1 Bleeder valve 4 Pushrod 7 Mounting bolts 
2 Release cylinder body 5 Piston/seal assembly 8 Hydraulic line 

3 Boot 6 Spring 

Overhaul 

Refer to illustration 6.6 

6 Remove the pushrod and the boot (see illustration). 
7 Tap the cylinder on a block of wood to eject the piston and seal. 
Remove the spring from inside the cylinder. 
8 Carefully inspect the bore of the cylinder. Check for deep 

scratches, score marks and ridges. The bore must be smooth to the 
touch. If any imperfections are found, the release cylinder must be re- 

placed with a new one. 
9° Using the new parts in the rebuild kit, assemble the components 
using plenty of fresh brake fluid for lubrication. Note the installed di- 
rection of the spring and the seal. 

Installation 

10 Install the release cylinder on the clutch housing. Make sure the 
pushrod is seated in the release fork pocket. 
11. Connect the hydraulic line to the release cylinder. Tighten the 
connection. 
12 Fill the clutch master cylinder with brake fluid (conforming to DOT 3 
specifications). 
13 Bleed the system (see Section 7). 
14 Lower the vehicle and connect the negative battery cable. 

7 Clutch hydraulic system - bleeding 

1. The hydraulic system should be bled of all air whenever any part 
of the system has been removed or if the fluid level has been allowed 
to fall so low that air has been drawn into the master cylinder. The pro- 
cedure is very similar to bleeding a brake system. 
2 Fill the master cylinder with new brake fluid conforming to DOT 3 
specifications. Caution: Do not re-use any of the fluid coming from the 
system during the bleeding operation or use fluid which has been in- 
side an open container for an extended period of time. ° 

3°. Raise the vehicle and place it securely on jackstands to gain ac- 

cess to the release cylinder, which is located on the left side of the 
clutch housing. 

4 Remove the dust cap which fits over the bleeder valve and push 
a length of plastic hose over the valve. Place the other end of the hose 
into a clear container with about two inches of brake fluid in it. The 
hose end must be submerged in the fluid. 
5 Have an assistant depress the clutch pedal and hold it. Open the 

¥ 5A 
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bleeder valve on the release cylinder, allowing fluid to flow through the 
hose. Close the bleeder valve when fluid stops flowing from the hose. 
Once closed, have your assistant release the pedal. 
6 Continue this process until all air is evacuated from the system, 
indicated by a full, solid stream of fluid being ejected from the bleeder 
valve each time and no air bubbles in the hose or container. Keep a 
close watch on the fluid level inside the clutch master cylinder reser- 
voir; if the level drops too low, air will be sucked back into the system 
and the process will have to be started all over again. - 

7 Install the dust cap and lower the vehicle. Check carefully for ~ 
proper operation before placing the vehicle in normal service. : 

8 Clutch start switch - check and adjustment 

Refer to illustrations 8.4 and 8.5 

1 Check the pedal height, pedal freeplay and pushrod play (see 
Chapter 1). 

2 Verify that the engine will not start when the clutch pedal is re- 
leased. 

3 Verify that the engine will start when the clutch pedal is de- 
pressed all the way. 

4 Measure distance “A” (see illustration). It must be as specified 

8.4 When the clutch pedal is fully depressed, distance “A” 
must be greater than 1 mm (0.04 inch). If it isn’t, adjust or 

replace the switch 
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OFF 

8.5 Using an ohmmeter, check the continuity of the clutch 

switch - there should be continuity when the switch is On 

(pushed), but no continuity when it is Off (released) 

when the clutch pedal is depressed. If it isn’t, adjust or replace the 

clutch start switch. 
5 Verify that there is continuity between the clutch start switch ter- 

minals when the switch is On (see illustration). 
6 Verify that no continuity exists between the switch terminals 

when the switch is Off. 
7 If the switch fails either of the tests, replace it. This is accom- 
plished by removing the nut nearest the plunger end of the switch and 
unscrewing the switch. Disconnect the wire harness. Installation is the 

reverse of removal. 
8 To adjust the clutch start switch, depress the clutch pedal com- 

pletely and turn the switch in or out to achieve the distance shown in 

illustration 8.4. 
9 Verify again that the engine doesn’t start when the clutch pedal is 

released. 

TTT TT TIE REIIEEE EEE 

9  Driveaxles - general information and inspection 
a 

1 Power is transmitted from the transaxle to the wheels through a 

pair of driveaxles. The inner end of each driveaxle is connected to the 

transaxle either by a side gear shaft (flanged stub axle) or directly 

splined to the differential side gears. The side gear shafts (on models 

so equipped) can be pulled out to replace the oil seals (see Chapter 

7A). The outer ends of the driveaxles are splined to the axle hubs and 

locked in place by a large nut. 

2 The inner ends of the driveaxles are equipped with sliding con- 

stant velocity joints, which are capable of both angular and axial mo- 

tion. Each inner joint assembly consists of either a tripod bearing and a 

joint tulip (housing) or a ball and cage type constant velocity joint in 

10.4 Remove the cotter pin and the nut lock 

which the joint is free to slide in-and-out as the driveaxle moves up- 

and-down with the wheel. The joints can be disassembled and 

cleaned in the event of a boot failure, but if any parts are damaged, the 
joints must be replaced as a unit (see Section 12). 
3 Each outer joint, which consists of ball bearings running between 
an inner race and an outer cage, is capable of angular but not axial 

movement. 
4 The boots should be inspected periodically for damage and leak- 
ing lubricant. Torn CV joint boots must be replaced immediately or the 
joints can be damaged. Boot replacement involves removal of the 
driveaxle (see Section 10). Note: Some auto parts stores carry “split” 
type replacement boots, which can be installed without removing the 
driveaxle from the vehicle. This is a convenient alternative; however, 
the driveaxle should be removed and the CV joint disassembled and 
cleaned to ensure the joint is free from contaminants such as moisture 
and dirt which will accelerate CV joint wear. The most common symp- 
tom of worn or damaged CV joints, besides lubricant leaks, is a click- 
ing noise in turns, a clunk when accelerating after coasting and vibra- 
tion at highway speeds. To check for wear in the CV joints and 
driveaxle shafts, grasp each axle (one at a time) and rotate it in both 
directions while holding the CV joint housings, feeling for play indicat- 
ing worn splines or sloppy CV joints. Also check the driveaxle shafts 

for cracks, dents and distortion. 

10 Driveaxle - removal and installation 

Refer to illustrations 10.4, 10.5, 10.6, 10.7, 10.9, 10.10, 10.11, 10.13, 
10.14 and 10.15 

Note: Not all of the steps in this procedure apply to all models. Read 
through the procedure carefully and determine which steps apply to 
the vehicle being worked on before actually beginning any work. 

Removal 

1 Disconnect the cable from the negative terminal of the battery. 
Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of ins manual 

before detaching the cable. 
2 Set the parking brake. 
3 Loosen the front wheel lug nuts, raise the vehicle and support it _ 

securely on jackstands. Remove the wheel. 
4 Remove the cotter pin and the bearing nut lock from the driveaxle 

hub nut (see illustration). 

5 . Remove the driveaxle hub nut and washer. To prevent the hub 

from turning, wedge a prybar between two of the wheel studs and al- 

low the prybar to rest against the ground or the floorpan of the vehicle 

(see illustration). 

10.5 Use a large prybar to immobilize the hub while loosening 

the driveaxle hub nut ; 
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10.6 Using a hammer and a brass punch, sharply strike the end 

of the driveaxle - it should move noticeably (don’t push it in too 

far, though; only until it’s loose) 

10.9 The transaxle case protector is secured by two bolts 

6 To loosen the driveaxle from the hub splines, tap the end of the 
driveaxle with a soft-faced hammer or a hammer and a brass punch 
(see illustration). If the driveaxle is stuck in the hub splines and won’t 
move, it may be necessary to remove the brake disc (see Chapter 9) 
and push it from the hub with a two-jaw puller. 
7  Onmodels with flanged inner CV joints, remove the six nuts se- 
curing the inner CV joint to the differential side gear shaft or the center 
driveshaft (see illustration). To prevent the driveaxle from turning, use 
the same method as described in Step 5. 
8 Remove the engine undercover(s). If the vehicle has splined inner 
CV joints place a drain pan underneath the transaxle just in case lubri- 
cant leaks out. 
9 If you’re removing the left driveaxle on models with splined inner 
CV joints, remove the transaxle case protector (see illustration). 
10 Remove the nuts and bolt securing the balljoint to the control 
arm, then pry the control arm down to separate the components (see 

illustration). 

11 Pull out on the steering knuckle and detach the driveaxle from the 
hub (see illustration). 
12 If you’re working on a model with flanged inner CV joints, the 
driveaxle can now be removed. 

13 If you’re removing the left driveaxle on a model with splined inner 
CV joints, carefully pry the inner CV joint out of the transaxle (see illus- 
tration). 

14 ‘If you’re removing the right driveaxle on a model with a 3S-GE, 
4A-FE or 5S-FE engine, remove the two bolts from the center bearing 
bracket (see illustration) and remove the driveaxle and the center 
driveshaft as an assembly. 

15 Should it become necessary to move the vehicle while the 
driveaxle is out, place a large bolt with two large washers (one on each 

Chapter 8 Clutch and driveaxles 

10.7. On some models the inner CV joints are attached to the 

differential side gear shaft (or the center driveshaft) with six nuts 

10.10 Remove the nuts and bolt then pry the control arm and 

balljoint apart 

Bs 
~ & 

10,11 Pull the steering knuckle out and slide the end of the 
driveaxle out of the hub. There is a sharp ring around the CV joint 
just behind the stub axle - wrap a rag around it so you don’t cut 

your hand 
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10.13 When prying the left driveaxle out (splined 

Wi. 

CV joints only) 
be careful not to distort the dust shield 

10.15 It isn’t a good idea to move the vehicle with a driveaxle 

removed, but if you must, first install a bolt and a pair of 

washers, as shown here, and tighten them securely 

12-inch (O.D.) washer 3 9/16-inch nut 
2 1-3/4 inch (O.D.) washer 4 9/16-inch bolt 

i 

side of the hub) through the hub and tighten the nut securely (see il- 

lustration). 

16 Refer to Chapter 7 for the differential seal replacement proce- 

dure. On models with flanged inner CV joints, pull the side gear shaft(s) 

out with a slide hammer (left side) or remove the center driveshaft 

(right side - see Section 11) for access to the seals. 

10.14 Remove the two bolts (arrows) from the center bearing 

bracket and remove the driveaxle and the center driveshaft as 

an assembly 

11.2 Loosen the center driveshaft lock bolt 

Installation 

17 Installation is the reverse of the removal procedure, but with the 

following additional points: 
a) Tighten the inner CV joint-to-differential side gear shaft (or center 

driveshaft) nuts to the torque listed in this Chapter’s Specifica- 
tions (flanged inner CV joints only). 

b) When installing the left driveaxle on models with splined inner CV 
joints, push the driveaxle sharply inward to seat the retaining ring 
on the inner CV joint in the groove in the differential side gear. 

c) When installing the right driveaxle/center driveshaft assembly on 
a model with a 3S-GE, 4A-FE or 5S-FE engine, tighten the center 
bearing bracket bolts to the torque listed in this Chapter’s Speci- 

fications. 
Tighten the driveaxle hub nut to the torque listed in this Chapter’s 
Specifications, then install the nut lock and a new cotter pin. 
Install the wheel and lug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 

f) Check the transaxle or differential lubricant and add, if necessary, 
to bring it to the proper level (see Chapter 1). 

& 

oO 

11. Center driveshaft - removal and installation 

Refer to illustrations 11.2, 11.3 and 11.4 

1 Remove the right driveaxle (see Section 10). 
2 Position a drain pan underneath the transaxle. Loosen the center 

driveshaft lock bolt (see illustration). Before removing the shaft, check 
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11.3 Use adjustable jaw pliers to squeeze the snap-ring, then 

move it out of the bearing bracket 

12.3 Wikis aeedisa ae tha bciicieneas uit nanaueiitead 
then open the clamps 

the differential side gear shaft seal for evidence of leakage. Refer to 
Chapter 7A for side gear shaft seal replacement procedure. 
3 Remove the snap-ring from the bearing bracket (see illustra- 
tions). 

4 Use a large screwdriver or prybar to pry the center driveshaft out 
of the bearing bracket (see illustration), then remove it from the vehi- 

cle. 

5 Check the center driveshaft bearing for smooth operation. If it 
feels rough or sticky it should be replaced. Take it to a dealer service 
department or other repair shop, as special tools are needed to per- 

form this job. 

6 Installation is the reverse of removal. 

12 Driveaxle boot replacement and CV joint overhaul 

Note: /f the CV joints must be overhauled (usually Gue to torn boots), 
explore all options before beginning the job. Complete rebuilt 

driveaxles are available on an exchange basis, which eliminates much 

time and work. Whichever route you choose to take, check on the cost 
and availability of parts before disassembling the vehicle. 

Outer CV joint 

Disassembly 

Refer to illustrations 12.3, 12.5, 12.7, 12.8, 12.10 and 12.11 

Chapter 8 Clutch and driveaxiles 

12.5 Use a brass bar and a hammer to remove the inner race 

‘from the driveaxle, be careful not to hit the cage 

1 Remove the Gniveaxie (see Section 10). 

2 Mount the driveaxle in a vice with wood lined jaws (to prevent 

damage to the axleshaft). Check the CV joint for excessive play in the 
radial direction, which indicates wor parts. Check for smooth opera- 
tion throughout the full range of motion for each CV joint. If a boot is 
torn, the recommended procedure is to disassemble the joint, clean 
the components and inspect for damage due to loss of lubrication and 
possible contamination by foreign matter. 
3 Using a small screwdriver, pry the retaining tabs of the clamps up 
to loosen them and slide them off (see illustration). 
4 Use a screwdriver and carefully pry up on the edge of the boot 
and push it away from the CV joint. Old and worn boots can be cut off, 
5 Carefully drive the CV joint off the axleshaft with a brass bar and 
a hammer (see illustration). Strike the inner race only - be careful not 
to damage the splines or the cage. 
6 Remove the boot. 
7 Tilt the inner race and cage assembly (see illustration). 
8 Remove the ball bearings one at a time. Pry them out with a duil 
screwdriver, if necessary (see illustration). 
9 Tilt the inner race and cage assembly 90-degrees. 
10 Align one of the large windows of the cage with one of the lands 
of the outer race. Lift the inner race and cage assembly out of the 
outer race (see illustration). 
11 Remove the inner race from the cage by turning the inner race 
90-degrees and swinging it out (see illustration). 



Chapter 8 Clutch and driveaxles 8-13 

12.8 Remove the ball bearings one at a time - you may have 
to pry them out with a dull screwdriver (don’t scratch any of 

the components) 

aoe” Or 

12.10 Align a large window of the cage with a land of the 12.11 To remove the inner race from the cage, turn the inner 

outer race race 90-degrees and place one of the inner race lands into one of 

the large windows of the cage, then swing the inner race out 

12.12a The LT hand driveaxle disassembled 

1 Tulip 5 Inner race and 

2  Snap-ring ball bearings 

3. Tripod 6 Cage 

4 CV joint boots 7 Outer race 

8  Axleshaft 

Check 

Refer to illustrations 12. 12a, 12. 12b and 12.12¢ 412.12b Check the inner race lands and grooves for score marks 

12 Clean all components with solvent to remove grease. Check for and pitting (also check for damaged splines) 

cracks, pitting, scoring and other signs of wear (see illustrations). 
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1212c¢ Check the cage for cracks, pitting and score marks 

(shiny spots are normal and don't affect operation) 

12.16 The beveled side of the inner race 

Should be pointing up 

Reassembly 

Refer to Mustrations 12.13, 12.16, 12.17, 12.18 and 12.18 
13 Install the inner race into the cage (see illustration). 

14 = Insert the inner race and cage assembly into the outer race (see 
illustration 12.10). 
15 Rotate the inner race and cage until it's fiat within the outer race. 
16 The inner race should have a groove and a beveled edge at the 
Splines (see illustration). if the inner race is smooth, filo it over. 
17 To install the bail bearings, tit the inner race and cage assembly 
to expose the openings (see Mustration). 
18 Press the bail bearings, in one at a time, turning the inner assem 
bly so that each one can be installed. With all the ball bearings in- 
Stalled, the CV joint can now be packed with grease (see illustra- 
tions). 
19 Slide the new boot and smail clamp onto the axleshait. Install the 
CV joint assembly onto the axleshaft and, using a brass hammer, drive 
the joint onto the shaft until the retaining ring on the shaft engages with 
the inner race. Pull on the joint to confirm this. Proceed to Step 26. 

Inner CV joint 

Disassembly 

Refer to Musirations 12.20, 12.21, 12.22 and 12.23 

20 After removing the boot clamps (see illustration 12.3), pull the 
boot back from the inner joint and slide the tulip from the tripod (See 
illustration). 

21 Use a center punch to mark the tripod and driveaxie to ensure 

W217 Tilt the inner race cage assembly 

to expose the openings in the cage and 
insert the ball bearings, one at a time, 

by hand 

1213 Place one of the inner race lands into one of the large wir- 
dows of the cage, then Swing the inner race into the cage 

es 

12.188 sert grease into the opening for 

T1218 --. then push the grease down into the joint with your 
finger or a dowel (this may have to be done a few times until 

the joint is completety packed) 

thet they are reassemdied properly See @Mustration). 
22 Remove the tripod joint MSO~TMY WEN 2 DSi OF Snad-~zing piers 
(see itustration). 

> US? & hammer and &@ Grass punch to Grive the triped joint from 
the Gnveanis (See Mustration). 
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4 Ls 1 

12.20 Paemove the boot trom the emer CV jomn and side the 1221 Use 2 comterounch to place marks Grrows) on the tripod 

tripod trom the tifap and the Grwearle to ensure that they are reassembled properly 

12Z3 Orwe the tripod jom from the 12Za teeta the tripod with fe 

druecasie with 2 brass punch and harnener recessed portion of the splines facang 

(be carchd not to damage the bearing the axleshat 

gurlaces of the wpltnes on the shah) 

i 

1225e install the boot and clamps orto the axleshaft then imsert 

the tripod into the tulip, followed by the rest of the grease 
12.256 Place grease at the bottom of the tulip 

ate tae ae OY i aan ae cee 

Check 
Rieter to Mustrations 12.252, 12.25b, 12 2c, 12.26, 12274, 12,270 

gd 12.27 ‘ ue ttaae. and 
24 Clean all components with solvent to remove the grease, anc = ¢ 

2 > 

6. otting, wats Hi Sher Gop A WEE eee oe - S rg . 

Check for aks, Pitting, GOOG BO z sod on the shat (see Mustration). Apply grease to the tripod assem- 
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4A-FE engine 

2S-E, 3S-FE engines 

3S-GE engine 5S-FE engine 

B - 4 < — : 

12.27a Equalize the pressure inside the 12.27b To install the new clamps, bend 12.27c | ... then tap the tabs over to hold 
boot by inserting a small, dull screwdriver the tang down... it in place 

between the boot and the outer race 

bly and inside the tulip (see illustrations). this Chapter's Specifications (see illustration). 
26 Slide the boot into place, making sure both ends seat in their 27 Equalize the pressure in the boot, then tighten and secure the 
grooves. Adjust the length of the driveaxle to the dimension listed in boot clamps (see illustrations). ; 



Chapter 9 Brakes 
Contents 

Anti-lock Brake System (ABS) - general information ..............00000 2 Disc: brake pads ="replacGMent ..c:<t--stes-c.sRest sereeteextassceesetyeserirace 3 
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Brake pedal - removal, installation and INStAlAOM Ass. css ceseans sevcneceuceee re eeonss A eeuartteiegee eee eee aM 
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Specifications * 

General 
eet TICAL Es go erage ae bMS host's ge cnispypcaxiecemcokeeuneenegs See Chapter 1 
Brake pedal height 

MARU WON I, VAR oetas eons denesr anes sascaepieceseregsyeasnspvncncueoncs¥sacs 6-1/32 to 6-27/64 inches S 
1990 and later 

IVERRUIANR EISEN IG oe teat terrae se teaes «ce case saecpaxecperscoetfawi (osevet sqanses fate 6-5/8 to 7-1/32 inches 
PAPIECH PLCC MENEM SNS ee eet cess ceipaieeecesecscscannatensare vesketecothtaiians 6-39/64 to 7-1/64 inches 

EarKO HOGG MAY err teargetstacys casostsscrssasscserexanssiaestasevsseameaviaarrn 1/8 to 1/4 inch 

Reserve distance 
POG MOU EOD heseteece recente esc ernn n> arten satsasestcnersasMagaabanaacs ene More than 3-5/32 inches 
1989 

MME ICUS MCCA OS riggs careen nore de ar es-avahannaininnnaccapansandpasanana More than 3-35/64 inches 
VERE chia CS GATOS tae rons peta tas dete cm cn aceanento aaron cacdbunusetadadmareat More than 3-47/64 inches 

1990 and later 
UREA GLA NES s aR eer etic Acne act ince cetaesud~esayeiernemyViasaaueanaes sane ans More than 3-11/32 inches 
IVI RRMA SS See eee ca cin ce eet cc ed cis ay cnsavas caer carass vir soda snsasnnadh ones More than 3-35/64 inches 

Power brake booster pushrod-to-master cylinder 
PISTON CHCA AICO eee coarcrsssaccruutiy eeteerec te Reektss var serdevecsasvarusnassecane 0.0 inch 

Disc brakes 
Minimum: Drake pad. tHICKMESS Sire. csrcracreyssverteqscnersibesosonancvadesnecseseess See Chapter 1 

Front disc thickness* 
1986 and 1987 

SyEeamnCleaticlpeaeeraee cops tare ae epee ates Pocew eaeay cabersaea decravass sav cuenta 0.866 inch 
IWIN MRT cose tore otencet ee werceaseceessStcastteuea<alodnimercaeeemeat ceca terete 0.827 inch 

1988 and 1989 
All except 3S-GE engine with ABS 
Standard2esa. UNE Rane ae 
AVAL Petree eee ttcbra eee. eee nec setts tae tavsnonarearstnetecreen=s 

3S-GE engine with ABS 
Sear Sa eeossak an eee aes Geto apes oustonaactssceanas Meuse UTeMeer a 0c 
IATA YTIN IV Sate peredeed ss Setteh stake vete tancatcseansayncecrsstradvewmet sce san 

0.866 inch 

0.827 inch 

0.984 inch 

0.945 inch 
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SSS SSS SSS SSS 

1990 and 1991 

Standard 

NAiIIITUINT cess. seeave ce mer cteoe emcee xe ccnarnetens saree actos ears tnt ahaa 
1992 and later 

Standard 

NA TURUINT Soe seem eee mec een ae PO atte See ee en Pe 

Rear disc thickness (all models with rear disc brakes)* 
SLE IT 6 [2 Re Rana Bel eras Se eee Te RECEP Pay A mee 

Miminnriiaeecessetercece: rape ha tee avs iad cuede ae hiutuesoaviy ave autettemeonee me ameres 

Disc runout limit (front and rear) 
LOGCMMVOUGM TOGO seme eertee sactree hansen i recciairecs cect rete ete ee 
1990 and later 

Drum brakes 

Drum inside diameter* 

Torque specifications 
Disc brake caliper mounting bolts 

Front caliper 

ROA Gell Olitresne ales ccck core Neste yea nae ce ase pasa ene oasasacaaeste Saat og 
Front caliper torque plate bolts 

LO SONU OUICH BGG cere eee cece eee re nace scan cagvaca cer uteatexe nist 
GOGO meee ree eee erat cee cutee san cRecavs exetee dks as ovzysveesstsaatedaginn cans 

Rear caliper torque plate bolts 
Brake hose-to-caliper banjo fitting DOlt.............cccccscceseceseceeseeeeenes 
Wheel cylinder mounting bolts 
Master cylinder-to-brake booster nuts...........cccccssecessssssessseessecsees 
Power brake booster Mounting Nuts ............c...0c.seccseseseseosesssesanscnee 
Wheel lug nuts 

1 General information 

The vehicles covered by this manual are equipped with hydrauli- 
cally operated front and rear brake systems. The front brakes are disc 
type and the rear brakes are either drum or disc type. Both the front 
and rear brakes are self adjusting. The disc brakes automatically com- 
pensate for pad wear, while the drum brakes incorporate an adjust- 
ment mechanism which is activated as the parking brake is applied. 

Hydraulic system 
The hydraulic system consists of two separate circuits. The mas- 

ter cylinder has separate reservoirs for the two circuits, and, in the 
event of a leak or failure in one hydraulic circuit, the other circuit will 
remain operative. A dual proportioning valve on the firewall provides 
brake balance between the front and rear brakes. 

Power brake booster 
The power brake booster, utilizing engine manifold vacuum and 

atmospheric pressure to provide assistance to the hydraulically oper- 
ated brakes, is mounted on the firewall in the engine compartment. 

Parking brake 
The parking brake operates the rear brakes only, through cable 

actuation. It’s activated by a lever mounted in the center console. 

Service 
After completing any operation involving disassembly of any part 

of the brake system, always test drive the vehicle to check for proper 
braking performance before resuming normal driving. When testing the 

0.866 inch 

0.787 inch 

0.984 inch 

0.906 inch 

0.394 inch 

0.354 inch 

0.006 inch 

0.003 inch 

0.039 inch 

7.874 inch 

7.913 inch 
* Note: /f different specifications are cast into the disc or drum, they supersede information printed here. 

Ft Ibs (unless otherwise indicated) 

84 in-lbs 

108 in-lbs 

108 in-lbs 

See Chapter 1 

brakes, perform the tests on a clean, dry, flat surface. Conditions other 
- than these can lead to inaccurate test results. 

Test the brakes at various speeds with both light and heavy pedal 
pressure. The vehicle should stop evenly without pulling to one side or 
the other. Avoid locking the brakes, because this slides the tires and 
diminishes braking efficiency and control of the vehicle. 

Tires, vehicle load and wheel alignment are factors which also af- 
fect braking performance. 

em 

2 Anti-lock Brake System (ABS) - general information 

The anti-lock brake system was introduced in 1988 and is de- 
signed to maintain vehicle steerabilty, directional stability and optimum 
deceleration under severe braking conditions and on most road sur- 
faces. It does so by monitoring the rotational speed of each wheel and 
controlling the brake line pressure to each wheel during braking. This 
prevents the wheel from locking up. 

Components 
Refer to illustrations 2.1a, 2.1b and 2.1c 

Actuator assembly 
1 The actuator assembly consists of the master cylinder, an electric 
hydraulic pump and four solenoid valves (see illustrations). 

a) The electric pump provides hydraulic pressure to charge the 
reservoirs in the actuator, which supplies pressure to the brak- 
ing system. The pump and reservoirs are housed in the actuator 
assembly 

b) The solenoid valves modulate brake line pressure during ABS 
operation. The body contains four valves - one for each wheel. 
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ANTI-LOCK Warning Light © 

Sensor Rotor Rear Speed Sensor 

A.B.S. Computer 

Actuator 

Sensor Rotor 

top Light Switch 

Control Relay 

Sensor Rotor Sensor Rotor 
Front Speed Sensor 

2.1a Locations of the ABS system components on 1988 and 1989 models 

Sensor Rotor 

ABS Warning Light ABS Computer 

Front Speed Sensor 

ABS Actuator 

Rear Speed Sensor 

Control Relay 

Check Connector 

Sensor Rotor (Drive Shaft) 

2.1b Locations of the ABS system components on 1990 and later models 
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3 Position 
Solenoid 

Front Right 
Brake Cylinder 

Rear Left 
Brake Cylinder 

=. a ee of 

3 Position 
Solenoid 

3 Position 
Solenoid 

ee ee eee a 

Front Left 
Brake Cylinder 

Rear Right 
Brake Cylinder 

2.1c Aschematic of a typical ABS hydraulic system 

Front Speed Sensor 

2.3a On the 1988 and 1989 models, the front speed sensors bolt 

to the front brake backing plates 

— op 

Front Speed Sensor 

2.3b On the 1990 and later models, the front speed sensor rings 
are integral with the outer CV joint 

Speed sensors 

Refer to illustrations 2.3a, 2.3b, 2.4a and 2.4b 

2 These sensors are located at each wheel and generate small 
electrical pulsations when the toothed sensor rings are turning, send- 
ing a signal to the electronic controller indicating wheel rotational 
speed. 

3 On 1988 and 1989 models, the front speed sensors (see illustra- 
tion) are mounted to the front backing plates in close relationship to 
the toothed sensor rings, which are integral with the front hub assem- 
blies. On 1990 and later models, the sensor rings are integral with the 
outer Constant Velocity (CV) joint (see illustration). 

4 The rear wheel sensors are bolted to the brake backing plates or 
axle carriers (see illustrations). The sensor rings are integral with the 
rear hub assemblies. 

ABS computer 

5 The ABS computer is mounted under the dashboard (1988 and 
1989) or in the luggage compartment (1990 and later) and is the 
“brain” for the ABS system. The function of the computer is to accept 
and process information received from the wheel speed sensors to 
control the hydraulic line pressure, avoiding wheel lock up. The com- 
puter also constantly monitors the system, even under normal driving 
conditions, to find faults within the system. 
6 If a problem develops within the system, an “ANTI-LOCK” or 
“ABS” light will glow on the dashboard. A diagnostic code will also be 
stored in the computer, which, when retrieved by a service technician, 
will indicate the problem area or component. 

Diagnosis and repair 
7 Ifa dashboard warning light comes on and stays on while the ve- 
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Disc Brake 
Assembly 

Backing Plate with 
Parking Brake Assembly 

Rear Axle Hub 

2.4a On the 1988 and 1989 models, the rear speed sensors bolt 
to the brake backing plates 

hicle is in operation, the ABS system requires attention. Although a 
special electronic ABS diagnostic tester is necessary to properly diag- 
nose the system, the home mechanic can perform a few preliminary 
checks before taking the vehicle to a dealer service department or 

other repair shop which is equipped with a tester. 
a) Check the brake fluid level in the reservoir. 
b) Check that all electrical connectors are securely connected. 
c) Check the fuses. 

8 If the above preliminary checks do not rectify the problem, the 
vehicle should be diagnosed and repaired by a dealer service depart- 
ment or other repair shop. 

3 Disc brake pads - replacement 

Refer to illustrations 3.5 and 3.6a through 3.6h 

Warning: Disc brake pads must be replaced on both front or rear 

3.5 Using a large C-clamp, push the piston back into the caliper 

bore - note that one end of the clamp is on the flat area near the 

brake hose fitting and the other end (screw end) is pressing 

against the outer brake pad 

wheels at the same time - never replace the pads on only one wheel. 
Also, the dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. An approved filtering mask should be worn 
when working on the brakes. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake cleaner or 
denatured alcohol only! When servicing the disc brakes, use only high- 
quality, nationally recognized brand-name pads. 
Note: This procedure applies to both the front and rear disc brakes. 
1 Remove the cap from the brake fluid reservoir. 

2 __Loosen the wheel lug nuts, raise the front or rear of the vehicle 
and support it securely on jackstands. Block the wheels at the oppo- 
site end. 
3 . Remove the wheels. Work on one brake assembly at a time, us- 
ing the assembled brake for reference if necessary. 
4 Inspect the brake disc carefully as outlined in Section 4. If ma- 
chining is necessary, follow the information in that Section to remove 
the disc, at which time the pads can be removed as well. 
5 Push the piston back into its bore to provide room for the new 
brake pads. A C-clamp can be used to accomplish this (see illustra- 
tion). As the piston is depressed to the bottom of the caliper bore, the 

fluid in the master cylinder will rise. Make sure that it doesn’t overflow. 

aaa Co A oo > yh 

Backing Plate with 

Parking Brake Assembly 

Disc Brake Assembly 

Disc 

Rear Axle Hub 

2.4b On the 1990 and later models, the rear speed sensors are bolted to the axle carriers 
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3.6a Remove the two caliper mounting bolts (arrows) (front 

brake shown, rear disc brake similar) 

ee 

3.6c Once the caliper is removed from the torque plate, hang it 

from the coil spring with a piece of wire - DON’T let it hang by the 

brake hose! 

3.6e Remove the anti-rattle springs, if equipped, from the 

brake pads 

If necessary, siphon off some of the fluid. 
6 Follow the accompanying photos, beginning with illustra- 
tion 3.6a, for the actual pad replacement procedure. Be sure to stay in 
order and read the caption under each illustration. 

7 When reinstalling the caliper, be sure to tighten the mounting 

aes a > ‘See 

3.6d Remove the anti-squeal shims from the pads (note how 

they are positioned - some models have only one shim per pad, 

others utilize two on the outer pad and one on the inner pad) 

3.6f To remove the pads, slide them to the side, then straight 
out of the torque plate 

bolts to the torque listed in this Chapter’s Specifications. After the job 
has been completed, firmly depress the brake pedal a few times to 
bring the pads into contact with the disc. Check the level of the brake 
fluid, adding some if necessary. Check the operation of the brakes 
carefully before placing the vehicle into normal service. 
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3.6g Remove the pad support plates from the torque plate - they 3.6h Pry the wear indicators off the brake pads and transfer 

should be replaced with new ones if distorted in any way them to the new pads - if they are worn or bent, replace them 

(the remainder of the brake pad replacement procedure is the 
reverse of removal) 

4 Disc brake caliper - removal, overhaul and instaliation 

Refer to illustrations 4.2, 4.4a, 4.4b, 4.4c, 4.5, 4.7, 4.8a and 4.8b 

Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. An approved filtering mask should be worn 
when working on the brakes. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake cleaner or 

denatured alcohol only! 
Note: /f an overhaul is indicated (usually because of fluid leakage), ex- 
plore all options before beginning the job. New and factory rebuilt 
calipers are available on an exchange basis, which makes this job quite 
easy. If it’s decided to rebuild the calipers, make sure a rebuild kit is 
available before proceeding. Always rebuild the calipers in pairs - never 

rebuild just one of them. 

4.2 Using a piece of rubber hose of the appropriate size, plug 

the brake line 

eae Bleeder Screw 

Brake Line 

Gasket 

ca 

Sa: 

Dust Boot 

Sliding Bushing 

ele Dust Boot Clip 

Los 
| 

| Sliding Bushing 

Brake Caliper 
Torque Plate 

Set Ring 

\ 

| 
| 

' 

Dust Boot 

\ 

\ 
* Anti-Squeal Shim 

Pad Support Plate 

Pad Wear Indicator 

Om a 
Seal L a 

Piston we 
Inner Anti-Squeal 

Cylinder Boot Cy Pan 
Anti-Squeal Shim 

Anti-Squeal Spring 

Pad Support Plate 

4.4a An exploded view of a typical front caliper assembly (1992 model shown, others similar) 
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Installation Bolt 

Sliding Bushing 

Set Ring 

ed 
Boot 

Pce 
Piston Seal 

Anti-Squeal Shim 
Pad Support Plates 

| | Pad 

Inner Anti-Squeal Shim 

Anti-Squeal Shim 

Pad Wear Indicator 

Pad Support Plates 

4.4b An exploded view of a typical rear caliper assembly (1992 model shown, others similar) 

4.4c Using a screwdriver, remove the cylinder boot set ring 

Removal 
1 Remove the bolt and disconnect the brake hose from the caliper. 
2 Plug the brake hose to keep contaminants out of the brake sys- 
tem and to prevent losing any more brake fluid than is necessary (see 
illustration). 
3 Refer to Section 3 for either front or rear caliper removal proce- 
dures (it’s part of the brake pad replacement procedure). 

Overhaul 
4 To overhaul the caliper, remove the boot set ring and the boot 
(see illustrations). Before you remove the piston, place a wood block 
between the piston and caliper to prevent damage as it is removed. 
5 To remove the piston from the caliper, apply compressed air to 
the brake fluid hose connection on the caliper body (see illustration). 

lig 
fe, 

4.5 With the caliper padded to catch the piston, use 
compressed air to force the piston out of its bore - make sure 
your hands or fingers are not between the piston and caliper 

Use only enough pressure to ease the piston out of its bore. Warning: 
Be careful not to place your fingers between the piston and the caliper 
as the piston may come out with some force. 
6 Inspect the mating surfaces of the piston and caliper bore wall. If 
there is any scoring, rust, pitting or bright areas, replace the complete 
Caliper unit with a new one. 
7 If these components are in good condition, remove the piston 
seal from the caliper bore using a wooden or plastic tool (see illustra- 
tion). Metal tools may damage the cylinder bore. 
8 Push the sliding bushings out of the caliper ears (see illustration) 
and remove the dust boots from both ends. If equipped, slide the 
bushing sleeves out of the caliper ears (see illustration). 
9 Wash all the components in clean brake fluid or brake cleaner. 
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4.7 The piston seal should be removed with a plastic or wooden 

tool to avoid damage to the bore and seal groove - a pencil will 

do the job 

4.8b If equipped, push the bushing sleeve out of the caliper 

eis 

5.3 The brake pads on this vehicle were obviously neglected, as 

they wore down to the rivets and cut deep grooves into the disc - 

wear this severe will require replacement of the disc 

10 To reassemble the caliper, you should already have the correct 

rebuild kit for your vehicle. Note: During reassembly, apply silicone- 

based grease (supplied with the rebuild kit) between the sliding bush- 

ing and the bushing sleeve or caliper ear bore. 

11 Submerge the new piston seal and the piston in brake fluid and 

install them into the caliper bore. Do not force the piston into the bore, 

but make sure that it is squarely in place, then apply firm (but not ex- 

cessive) pressure to install it. 

42 Install the new piston dust boot and set ring. 

9-9 

sf 

4.8a Push the sliding bushing on each side of the caliper up 

through the boot and pull it free, then remove the dust boots 

* 

5.2 The torque plate (caliper mounting bracket) is secured to the 

steering knuckle with two bolts (arrows) 

13 Lubricate the sliding bushings and sleeves (if equipped) with sili- 
cone-based grease (supplied in the kit) and push them into the caliper 

ears. Install the dust boots. 

Installation 
14 Install the caliper by reversing the removal procedure. Remember 
to replace the copper sealing washers (gaskets) at the brake hose-to- 
caliper connection (new washers normally come with the rebuild kit). 
15 Bleed the brake circuit according to the procedure in Section 10. 
Make sure there are no leaks from the hose connections. Test the 

brakes carefully before returning the vehicle to normal service. 

5 _ Brake disc - inspection, removal and installation 

Note: This procedure applies to both front and rear brake discs. 

Inspection 
Refer to illustrations 5.2, 5.3, 5.4a, 5.4b, 5.5a and 5.56 

1 Loosen the wheel lug nuts, raise the vehicle and support it se- 

curely on jackstands. Remove the wheel and install two or three lug 

nuts to hold the disc in place. If the rear brake disc is being worked on, 

release the parking brake. 

2 Remove the brake caliper as outlined in Section 4. It isn’t neces- 

sary to disconnect the brake hose. After removing the caliper bolts, 

suspend the caliper out of the way with a piece of wire (see illustra- 

tion 3.6c). Remove the two torque plate-to-steering knuckle bolts (see 

illustration) and detach the torque plate. 

3 Visually inspect the disc surface for score marks and other dam- 

age. Light scratches and shallow grooves are normal after use and 

may not always be detrimental to brake operation, but deep scoring - 

over 0.039-inch (1.0 mm) - requires disc removal and refinishing by an 
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5.4a Use a dial indicator to check disc runout - if the reading 

exceeds the maximum allowable runout limit, the disc will have to 

be machined or replaced 

5.5a The minimum wear dimension is cast into the back side of 
the disc 

5.6 To help free the disc, thread bolts of the appropriate size 
into the holes provided in the disc. Alternate between the bolts, 

turning them a little at a time, until the disc is free 

automotive machine shop. Be sure to check both sides of the disc 
(see illustration). If pulsating has been noticed during application of 
the brakes, suspect disc runout. 
4  Tocheck disc runout, place a dial indicator at a point about 1/2- 
inch from the outer edge of the disc (see illustration). Set the indica- 
tor to zero and turn the disc. The indicator reading should not exceed 
the specified allowable runout limit. If it does, the disc should be refin- 
ished by an automotive machine shop. Note: The discs should be 
resurfaced regardless of the dial indicator reading, as this will impart a 
smooth finish and ensure a perfectly flat surface, eliminating any brake 
pedal pulsation or other undesirable symptoms related to questionable 

5.4b Using a swirling motion, remove the glaze from the disc 
surface with sandpaper or emery cloth 

5.5b Use a micrometer to measure disc thickness 

discs. At the very least, if you elect not to have the discs resurfaced, 
remove the glaze from the surface with emery cloth using a swirling 
motion (see illustration). 
5 __ It's absolutely critical that the disc not be machined to a thick- 
ness under the specified minimum allowable disc refinish thickness. 

* The minimum wear (or discard) thickness is cast into the inside of the 
disc (see illustration). The disc thickness can be checked with a mi- 
crometer (see illustration). 

Removal 
Refer to illustration 5.6 

6 Remove the lug nuts which were put on to hold the disc in place 
and remove the disc from the hub. If the disc is stuck to the hub and 
won't come off, thread bolts into the holes provided (see illustration) 
and tighten them. Alternate between the bolts, turning them 1/4-turn at 
a time, until the disc is free. 

Installation 
7 Place the disc in position over the threaded studs. 
8 Install the torque plate and caliper assembly over the disc and 
position it on the steering knuckle. Tighten the torque plate bolts to the 
torque listed in this Chapter’s Specifications. 
9 Install the wheel, then lower the vehicle to the ground. Tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. Depress 
the brake pedal a few times to bring the brake pads into contact with 
the disc. Bleeding won't be necessary unless the brake hose was dis- 
connected from the caliper. Check the operation of the brakes care- 
fully before driving the vehicle. 

-_—— ees 
6 Drum brake shoes - replacement 
CO —————— 

Refer to illustrations 6.4a through 6.4x and 6.5 
Warning: Drum brake shoes must be replaced on both wheels at the 
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6.4a Mark the relationship of the drum to the hub, so the 

balance will be retained 

same time - never replace the shoes on only one wheel. Also, the dust 

created by the brake system may contain asbestos, which is harmful to 
your health. Never blow it out with compressed air and don’t inhale any 
of it. An approved filtering mask should be worn when working on the 
brakes. Do not, under any circumstances, use petroleum-based sol- 

vents to clean brake parts. Use brake cleaner or denatured alcohol 

only! 
Caution: Whenever the brake shoes are replaced, the return and hold- 
down springs should also be replaced. Due to the continuous heat- 
ing/cooling cycle the springs are subjected to, they lose tension over a 
period of time and may allow the shoes to drag on the drum and wear 
at a much faster rate than normal. When replacing the rear brake 

shoes, use only high-quality, nationally recognized brand-name parts. 
1 Loosen the wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Block the front wheels to keep the vehi- 

6.4b If the brake shoes are hanging up on the drum (because of 
excessive wear), insert two screwdrivers through the hole in the 
backing plate to push the adjuster lever off the star wheel and 

turn the star wheel to retract the brake shoes 

cle from rolling. 

2 Release the parking brake. 
3 Remove the wheel. Note: A// four rear brake shoes must be re- 
placed at the same time, but to avoid mixing up parts, work on only 
one brake assembly at a time. 
4 Follow the accompanying illustrations for the brake shoe replace- 
ment procedure (see illustrations 6.4a through 6.4x). Be sure to stay 
in order and read the caption under each illustration. Note: /f the brake 
drum cannot be easily pulled off the axle and shoe assembly, make 

sure the parking brake is completely released. If the drum still cannot 
be pulled off, the brake shoes will have to be retracted. This is done by 
first removing the plug from the backing plate. With the plug removed, 
push the lever off the adjuster star wheel with a narrow screwdriver 

5 

6.4c An exploded view of the drum brake components 

1 Backing plate 8 Adjuster 15 Adjuster lever 

2  Hold-down pin 9 Adjuster lever spring 16 Wheel cylinder 

3 Front shoe 10 Drum 17 ‘Spring 

4 Anchor spring 11. C-Washer 18 Cup 

5 Hold-down spring 12 Shim 19 Piston 

6 Retainer 13 Rear shoe 20 Boot 

7 Return spring 14 Parking brake lever 
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6.4d Before removing anything, clean 6.4e Unhook the return spring from the 6.4f Depress the hold-down spring and 

the brake assembly with brake cleaner front brake shoe. A pair of locking pliers turn the retainer 90-degrees, then release 

and allow it to dry - position a drain pan can be used to stretch the spring and pull it - a pair of pliers will work, but this 

under the brake to catch the fluid and the end out of the hole in the shoe special hold-down spring removal tool 

residue - DO NOT USE COMPRESSED makes this much easier (they are 
AIR TO BLOW THE DUST FROM available at most auto parts stores and 

THE PARTS! aren’t very expensive) 

6.4g Remove the front shoe from the backing plate and unhook 
the anchor spring from the end of the shoe 

6.41 Remove the rear shoe and adjuster assembly from the 6.4j Hold the end of the parking brake cable with a pair of pliers backing plate and pull it out of the parking brake lever 
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6.41 Unhook the return spring from the shoe and slide the 

adjuster and spring off 

6.4m__ Pry the C-washer apart and remove it to separate the 6.4n Assemble the parking brake lever and adjuster lever to the 

parking brake lever and adjuster lever from the rear shoe new rear shoe and crimp the C-washer closed with a pair of pliers 
(always use a new C-washer) 

6.40 Lubricate the moving parts of the adjuster screw with a 6.4p Install the adjuster assembly on the rear shoe (make sure 

light coat of high-temperature grease - the screw portion of the the end fits properly into the slot in the shoe and hook the spring 

adjuster will need to be threaded in further than before to allow into the opening in the shoe) 

the drum to fit over the new shoes 
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Z 
Install the adjuster lever spring 6.4r Lubricate the brake shoe contact 6.4s Pull the parking brake cable spring 

area with high-temperature grease back and hold it there with a pair of pliers, 

then place the cable into the hooked end 

of the parking brake lever 

6.4t Place the rear shoe assembly against the backing plate and 6.4u_ Connect the anchor spring to the bottom of each shoe and 
push the hold-down spring pin through the shoe. Install the cups mount the front shoe to the backing plate. Install the hold-down 
(one on each side of the spring) and lock the outer cup to the pin spring and cups 
by turning it 90-degrees after the spring has been compressed 

‘ Z é “cau a 4 BS i ‘ SS ; | 
6.4v Using a screwdriver, stretch the return spring into its hole 6.4w Pry the parking brake lev 

in the front shoe 

we 

er forward and check to see that 
the return spring didn’t come unhooked from the rear shoe 
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6.4x Wiggle the assembly to make sure it is seated properly 

against the backing plate 

ft a ee 
7.4 Disconnect the brake line fitting (arrow), then remove the 

two wheel cylinder bolts (arrows) 

mal 
BOOT 

SPRING PISTON 

7.7 An exploded view of the wheel cylinder 

while turning the adjuster wheel with another screwdriver, moving the 

shoes away from the drum (see illustration 6.4b). The drum should 

now come off. 
5 Before reinstalling the drum, it should be checked for cracks, 

score marks, deep scratches and hard spots, which will appear as 

small discolored areas. If the hard spots cannot be removed with fine 

emery cloth or if any of the other conditions listed above exist, the 

drum must be taken to an automotive machine shop to have it turned. 

Note: Professionals recommend resurfacing the drums each time a 

brake job is done. Resurfacing will eliminate the possibility of out-of- 

round drums. If the drums are worn so much that they can’t be resur- 

6.5 The maximum drum diameter is cast into the inside of the 

rear drums 

faced without exceeding the maximum allowable diameter (stamped 

into the drum), then new ones will be required (see illustration). At the 
very least, if you elect not to have the drums resurfaced, remove the 
glaze from the surface with emery cloth using a swirling motion. 
6 Install the brake drum on the axle flange. 
7 Mount the wheel, install the lug nuts, then lower the vehicle. 
8 Make anumber of forward and reverse stops and operate the 
parking brake to adjust the brakes until satisfactory pedal action is ob- 
tained. 

9 Check the operation of the brakes carefully before driving the ve- 
hicle. 

7 Wheel cylinder - removal, overhaul and installation 

Note: /f an overhaul is indicated (usually because of fluid leaks or sticky 
operation), explore all options before beginning the job. New wheel 
cylinders are available, which makes this job quite easy. If it’s decided 

to rebuild the wheel cylinder, make sure a rebuild kit is available before 
proceeding. Never overhaul only one wheel cylinder - always rebuild 
both of them at the same time. 

Removal 
Refer to illustration 7.4 

1 Raise the rear of the vehicle and support it securely on jack- 
stands. Block the front wheels to keep the vehicle from rolling. 
2 Remove the brake shoe assembly (see Section 6). 
3 Remove all dirt and foreign material from around the wheel cylin- 
der. 
4 _ Disconnect the brake line with a flare-nut wrench, if available (see 

illustration). Don’t pull the brake line away from the wheel cylinder. 
5 Remove the wheel cylinder mounting bolts. 
6 Detach the wheel cylinder from the brake backing plate and place ~ 
it on a clean workbench. Immediately plug the brake line to prevent — 

fluid loss and contamination. 

Overhaul 
Refer to illustration 7.7 

7 Remove the bleeder screw, cups, pistons, boots and spring as- 

sembly from the wheel cylinder body (see illustration). 
8 Clean the wheel cylinder with brake fluid, denatured alcohol or 
brake system cleaner. Warning: Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts! 
9 Use compressed air to dry the wheel cylinder and blow out the 

passages. 
10 Check the bore for corrosion and score marks. Crocus cloth can 
be used to remove light corrosion and stains, but the cylinder must be 

replaced with a new one if the defects cannot be removed easily, or if 
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8.4 Completely loosen the brake line fittings (arrows), unplug the 

electrical connector and remove the mounting nuts (arrows) 

8.8a The brake fluid reservoir is retained by a set screw 

the bore is scored. 

11. Lubricate the new cups with brake fluid. 

12 Assemble the brake cylinder components (see illustration 7.7). 
Make sure the cup lips face in. 

Installation 
13 Place the wheel cylinder in position and install the bolts finger 
tight. Connect the brake line to the cylinder, being careful not to cross- 
thread the fitting. Tighten the wheel cylinder bolts to the torque listed 
in this Chapter's Specifications. 
14_ Tighten the brake line and install the brake shoe assembly. 
15 Bleed the brakes (see Section 10). 

16 Check the operation of the brakes carefully before driving the ve- 
hicle. 

8 Master cylinder - removal, overhaul and installation 

Note: Before deciding to overhaul the master cylinder, check on the 
availability and cost of a new or factory rebuilt unit and also the avail- 
ability of a rebuild kit. 

Removal 
Refer to illustrations 8.4 and 8.6 

1 The master cylinder is located in the engine compartment, 
mounted on the power brake booster. If necessary for clearance, re- 
move the following components: 

a) On 1989 and earlier models, remove the suspension upper 
brace (it bolts to the firewall and the strut tower). Also discon- 

Master Cylinder 

Brake Booster 

8.6 Typical master cylinder installation details 

8.8b After the reservoir has been removed, pull the grommets 
from the cylinder body. If they are hardened, damaged or appear 

to have been leaking, replace them 

nect the connector from the airflow meter and remove the air- 
flow meter with the top of the air cleaner and hose. 

b) On 1990 and later models, remove the air cleaner assembly 
(see Chapter 5) and the engine wire bracket. 

2 Remove as much fluid as possible from the reservoir with a sy- 
ringe. 
3 Place rags under the fittings and prepare caps or plastic bags to 
cover the ends of the lines once they’re disconnected. Caution: Brake 
fluid will damage paint. Cover all body parts and be careful not to spill 
fluid during this procedure. 
4 Loosen the fittings at the ends of the brake lines where they enter 
the master cylinder (see illustration). To prevent rounding off the flats, 
use a flare-nut wrench, which wraps around the fitting hex. 
5 Pull the brake lines away from the master cylinder and plug the 
ends to prevent contamination. 
6 Disconnect the electrical connector at the master cylinder, then 
remove the nuts attaching the master cylinder to the power booster 
(see illustration). Pull the master cylinder off the studs to remove it. 
Again, be careful not to spill the fluid as this is done. 

Overhaul 
Refer to illustrations 8.8a, 8.8b, 8.9, 8.10, 8.11a, 8.11b and 8.11c 
7 Before attempting the overhaul of the master cylinder, obtain the 
proper rebuild kit, which will contain the necessary replacement parts 
and also any instructions which may be specific to your model. 
8 Remove the reservoir retaining screw, pull off the reservoir and 
remove the grommets (see illustrations). 
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8.9 Using a Phillips screwdriver, depress the pistons, then 

remove the stopper bolt. Be sure to replace the copper washer 
(gasket) on the stopper bolt when reassembling 

Reservoir Tank 

Cylinder Body 

Gasket ——————____ 

Piston Stopper ay ene 

8.10 Depress the pistons again and remove the snap-ring with a 
pair of snap-ring pliers 

Cap 

Strainer 
Snap Ring 

rommet 

@ 
Boot 

No. 1 Piston 

No. 2 Piston 

8.11a An exploded view of a typical master cylinder - note that the stopper bolt is screwed into the side of some master cylinders 

9 Place the cylinder in a vise and use a punch or Phillips screw- 

driver to depress the pistons until they bottom against the other end of 

the master cylinder. Hold the pistons in this position and remove the 

stopper bolt from the master cylinder (see illustration). 

10 Carefully remove the snap-ring at the end of the master cylinder 

(see illustration). 
41. The internal components can now be removed from the bore (see 

illustrations). Make a note of the proper order of the components so 

they can be returned to their original locations. Note: The two springs 

are different, so pay particular attention to their installed order. 

12 Carefully inspect the bore of the master cylinder. Any deep score 

marks or other damage will mean a new master cylinder is required. 

DO NOT attempt to hone the bore. 

13 Replace all parts included in the rebuild kit, following any instruc- 

tions in the kit. Clean all reused parts with new brake fluid, brake sys- 

tem cleaner or denatured alcohol. Warning: Do not use any petroleum- 

based solvents. During reassembly, lubricate all parts liberally with 

clean brake fluid. 
14 Push the assembled components into the bore, bottoming them 
against the end of the master cylinder, then install the stopper bolt. 
15 Install the new snap-ring, making sure it’s seated properly in the 

groove. 
16 Install the reservoir grommets, reservoir and screw. 
17 Before installing the master cylinder, it should be bench bled. 
Since you'll have to apply pressure to the master cylinder piston and, 
at the same time, control flow from the brake line outlets, the master 
cylinder should be mounted in a vise, with the jaws of the vise clamp- 

ing on the mounting flange. 
18 Insert threaded plugs into the brake line outlet holes and snug 
them down so no air will leak past them, but not so tight that they 

can’t be easily loosened. 
19 Fill the reservoir with brake fluid of the recommended type (see 

Chapter 1). 
20 Remove one plug and push the piston assembly into the bore to 
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8.11b After the snap-ring has been removed, the primary (no. 1) 

piston assembly can be removed 

8.27 Have an assistant depress the brake pedal and hold it 
down, then loosen the fitting nut, allowing the air and fluid to 

escape. Repeat this procedure on both fittings until the fluid is 

clear of air bubbles 

expel the air from the master cylinder. A large Phillips screwdriver can 
be used to push on the piston assembly. 

21 To prevent air from being drawn back into the master cylinder, 
the plug must be replaced and snugged down before releasing the 
pressure on the piston. 

22 Repeat the procedure until only brake fluid is expelled from the 
brake line outlet hole. When only brake fluid is expelled, repeat the 
procedure at the other outlet hole and plug. Be sure to keep the mas- 
ter cylinder reservoir filled with brake fluid to prevent the introduction 
of air into the system. 

23 Since high pressure isn’t involved in the bench bleeding proce- 
dure, an alternative to the removal and replacement of the plugs with 
each stroke of the piston assembly is available. Before pushing in on 
the piston assembly, remove the plug as described in Step 20. Before 
releasing the piston, however, instead of replacing the plug, simply put 
your finger tightly over the hole to keep air from being drawn back into 
the master cylinder. Wait several seconds for brake fluid to be drawn 
from the reservoir into the bore, then depress the piston again, remov- 

ing your finger as brake fluid is expelled. Be sure to put your finger 
back over the hole each time before releasing the piston, and when 
the bleeding procedure is complete for that outlet, replace the plug 
and tighten it before going on to the other port. 

Installation 
Refer to illustration 8.27 

24 Install the master cylinder over the studs on the power brake 

8.11c¢ Remove the cylinder from the vise and tap it against a 

block of wood until the secondary (no. 2) piston is exposed. Pull 

the piston assembly STRAIGHT OUT - if it becomes even slightly 
cocked, the bore may be damaged 

booster and tighten the nuts only finger-tight at this time. 
25 Thread the brake line fittings into the master cylinder. Since the 
master cylinder is still a bit loose, it can be moved slightly so the fit- 
tings thread in easily. Don’t strip the threads as the fittings are tight- 
ened. 

26 Tighten the mounting nuts and the brake line fittings. 
27 _ Fill the master cylinder reservoir with fluid, then bleed the master 
cylinder (only if hasn’t been bench bled) and the brake system (see 
Section 10). To bleed the master cylinder on the vehicle, have an as- 
sistant depress the brake pedal and hold it down. Loosen the fitting to 
allow air and fluid to escape. Tighten the fitting, then allow your assis- 
tant to return the pedal to its rest position. Repeat this procedure on 

both fittings until the fluid is free of air bubbles (see illustration). 
Check the operation of the brake system carefully before driving the 
vehicle. 

9 Brake hoses and lines - inspection and replacement 

Inspection 
1 About every six months, with the vehicle raised and supported 

securely on jackstands, the rubber hoses which connect the steel 
brake lines with the front and rear brake assemblies should be in- 
spected for cracks, chafing of the outer cover, leaks, blisters and other 
damage. These are important and vulnerable parts of the brake sys- 
tem and inspection should be complete. A light and mirror will be help- 
ful for a thorough check. If a hose exhibits any of the above condi- 
tions, replace it with a new one. 

Replacement 

Front brake hose 

Refer to illustrations 9.3 and 9.4 

2 __ Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands. Remove the wheel. 
3 At the frame bracket, hold the hose fitting with an open-end 
wrench and unscrew the brake line fitting from the hose (see illustra- 
tion). Use a flare-nut wrench to prevent rounding off the corners. 
4 Remove the U-clip and E-ring, if equipped, from the female fitting 
at the bracket with a pair of pliers, then pass the hose through the 
bracket (see illustration). 
5 _ At the caliper end of the hose, remove the banjo fitting bolt, then 
separate the hose from the caliper. Note that there are two copper 
sealing washers on either side of the fitting - they should be replaced 
with new ones during installation. 
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9.3 Hold the hose fitting with a wrench to prevent twisting the 
line, then loosen the tube nut with a flare-nut wrench to prevent 

rounding off the corners of the nut 

10.8 When bleeding the brakes, a hose is connected to the 

bleeder valve at the caliper or wheel cylinder and then submerged 
in brake fluid. Air will be seen as bubbles in the tube and 

container. All air must be expelled before moving to the 

next wheel 

6 Remove the U-clip from the strut bracket, then feed the hose 

through the bracket. 
7 Toinstall the hose, pass the caliper fitting end through the strut 
bracket, then connect the fitting to the caliper with the banjo bolt and 

copper washers. Make sure the locating lug on the fitting is engaged 

with the hole in the caliper, then tighten the bolt to the torque listed in 

this Chapter’s Specifications. 

8 Push the metal support into the strut bracket and install the U- 

clip. Make sure the hose isn’t twisted between the caliper and the strut 

bracket. 
9 Route the hose into the frame bracket, again making sure it isn’t 

twisted, then connect the brake line fitting, starting the threads by 

hand. Install the clip and E-ring, if equipped, then tighten the fitting se- 

curely. 
10 Bleed the caliper (see Section 10). 

41. Install the wheel and lug nuts, lower the vehicle and tighten the 

lug nuts to the torque specified in Chapter 1. 

Rear brake hose 

12 Perform Steps 2, 3 and 4 above, then repeat Steps 3 and 4 at the 

other end of the hose. Be sure to bleed the wheel cylinder (or caliper) 

(see Section 10). 

Metal brake lines 

43 When replacing brake lines, be sure to use the correct parts. 

Don’t use copper tubing for any brake system components. Purchase 

steel brake lines from a dealer or auto parts store. 

CD — E-Ring 

Se ch, 

9.4 Once the tube nut has been completely loosened, remove the 

clip with a pair of pliers - some models may be equipped with an 

E-ring, as shown here, which can be removed with a screwdriver 

Hose 

14 Prefabricated brake line, with the tube ends already flared and fit- 
tings installed, is available at auto parts stores and dealer parts de- 

partments. These lines are also bent to the proper shapes. 

15 When installing the new line, make sure it’s securely supported in 
the brackets and has plenty of clearance between moving or hot com- 

ponents. 

16 After installation, check the master cylinder fluid level and add 

fluid as necessary. Bleed the brake system (see Section 10) and test 
the brakes carefully before driving the vehicle in traffic. 

10 Brake hydraulic system - bleeding 

Refer to illustration 10.8 

Warning: Wear eye protection when bleeding the brake system. If the 
fluid comes in contact with your eyes, immediately rinse them with wa- 
ter and seek medical attention. 
Note: Bleeding the hydraulic system is necessary to remove any air 
that manages to find its way into the system when it’s been opened 
during removal and installation of a hose, line, caliper or master cylin- 

der. 
1. You’ll probably have to bleed the system at all four brakes if air 
has entered it due to low fluid level, or if the brake lines have been dis- 
connected at the master cylinder. 
2 ‘If a brake line was disconnected only at a wheel, then only that 
caliper or wheel cylinder must be bled. 
3 ‘If a brake line is disconnected at a fitting located between the 
master cylinder and any of the brakes, that part of the system served 
by the disconnected line must be bled. 
4 Remove any residual vacuum from the brake power booster by 
applying the brake several times with the engine off. 
5 Remove the master cylinder reservoir cover and fill the reservoir 
with brake fluid. Reinstall the cover. Note: Check the fluid level often 

during the bleeding operation and add fluid as necessary to prevent 
the fluid level from falling low enough to allow air bubbles into the mas- 

ter cylinder. 
6 Have an assistant on hand, as well as a supply of new brake fluid, — 
a clear plastic container partially filled with clean brake fluid, a length 

of 3/16-inch plastic, rubber or viny! tubing to fit over the bleeder valve a 
and a wrench to open and close the bleeder valve. 
7 Beginning at the right rear wheel, loosen the bleeder valve 
slightly, then tighten it to a point where it’s snug but can still be loos- 

ened quickly and easily. 
8 Place one end of the tubing over the bleeder valve and submerge 
the other end in brake fluid in the container (see illustration). 

9 Have the assistant pump the brakes slowly a few times to get 

pressure in the system, then hold the pedal down firmly. 
10 While the pedal is held down, open the bleeder valve just enough 

to allow a flow of fluid to leave the valve. Watch for air bubbles to exit 
the submerged end of the tube. When the fluid flow slows after a cou- 

ple of seconds, close the valve and have your assistant release the 

pedal. 
11 Repeat Steps 9 and 10 until no more air is seen leaving the tube, 
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Clevis Pin 

Hose 
Clevis 

Gasket 

Brake Booster 

11.7 Power brake booster installation details 

then tighten the bleeder valve and proceed to the left front wheel, the 
left rear wheel and the right front wheel, in that order, and perform the 
same procedure. Be sure to check the fluid in the master cylinder 
reservoir frequently. 
12 Never use old brake fluid. It contains moisture which will deterio- 
rate the brake system components. 
13 Refill the master cylinder with fluid at the end of the operation. 
14 Check the operation of the brakes. The pedal should feel solid 

when depressed, with no sponginess. If necessary, repeat the entire 

process. Warning: Do not operate the vehicle if you’re in doubt about 
the effectiveness of the brake system. 

11. Power brake booster - check, removal and installation 

Operating check 
1 Depress the brake pedal several times with the engine off and 
make sure there’s no change in the pedal reserve distance. 
2 __Depress the pedal and start the engine. If the pedal goes down 
slightly, operation is normal. 

Airtightness check 
3 Start the engine and turn it off after one or two minutes. Depress 
the brake pedal slowly several times. If the pedal depresses less each 
time, the booster is airtight. 

4 Depress the brake pedal while the engine is running, then stop 
the engine with the pedal depressed. If there’s no change in the pedal 
reserve travel after holding the pedal for 30 seconds, the booster is 
airtight. 

Removal 
Refer to illustration 11.7 

5 Power brake booster units shouldn't be disassembled. They re- 
quire special tools not normally found in most automotive repair sta- 
tions or shops. They’re fairly complex and, because of their critical re- 

lationship to brake performance, should be replaced with a new or 
rebuilt one. 

6 Toremove the booster, first remove the brake master cylinder 
(see Section 8). 
7 Remove the left side under-dash panel. Locate the pushrod clevis 
connecting the booster to the brake pedal (see illustration). It’s ac- 

cessible from inside the vehicle, under the dash on the driver’s side. 
8 Remove the clevis pin retaining clip with pliers and pull out the 
pin. 

9 Holding the clevis with pliers, unscrew the locknut with a wrench. 
The clevis is now loose. 

10 Disconnect the hose leading from the engine to the booster. Be 
careful not to damage the hose when removing it from the booster fit- 
ting. 

11. Remove the four nuts and washers holding the brake booster to 

Clearance 

11.14a There should be no clearance between the booster 

pushrod and the master cylinder pushrod, but no interference 

either - if there is interference between the two, the brakes may 

drag; if there is clearance, there will be excessive brake 

pedal travel 

Ce 

11.14b To adjust the length of the booster pushrod, hold the 

serrated portion of the rod with a pair of pliers and turn the 

adjusting screw in or out, as necessary, to achieve the 

desired setting 

the firewall (you may need a light to see them). 
12 Slide the booster straight out from the firewall until the studs 
clear the holes. 

Installation 
Refer to illustrations 11.14a and 11.14b 

13 Installation procedures are basically the reverse of removal. 
Tighten the clevis locknut securely and the booster mounting nuts to 
the torque listed in this Chapter’s Specifications. 

14 If the power booster unit is being replaced, the clearance be- 
tween the master cylinder piston and the pushrod in the vacuum 
booster must be measured and, if necessary, adjusted. Using a depth 
micrometer or vernier calipers, measure the distance from the seat (re- 
cessed area) in the master cylinder to the master cylinder mounting 
flange. Next, measure the distance from the end of the vacuum 
booster pushrod to the mounting face of the booster (including gasket) 
where the master cylinder mounting flange seats. The measurements 
should be the same (see illustration). If not, turn the adjusting screw 
on the end of the power booster pushrod until the clearance is within 
the specified limit (see illustration). 
15 After the final installation of the master cylinder and brake hoses 
and lines, the brake pedal height and freeplay must be adjusted and 
the system must be bled. See the appropriate Sections of this Chapter 
for the procedures. 

SS 

12 Parking brake shoes (rear disc brakes only) - inspection and 
replacement 

—_—_ arr — — 

Refer to illustrations 12.3, 12.4, 12.5, 12.7, 12.8a, 12.8b, 12.10 and 
12.15 

Warning: Dust created by the brake system may contain asbestos, 
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12.3 Unhook the parking brake shoe return springs - a special 12.4 Remove the shoe strut and spring assembly 
brake spring tool makes this much easier and is available at most 

auto parts stores 

Guide Plate 

Shoe Strut 

ae Shoe Return Spring 
pring 

Rear Shoe 

i Rear Disc Brake 
Assembly 
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Shoe Hold-down Cup 

Shoe Hold-down Spring Plug 
Disc 

12.5 An exploded view of the parking brake assembly (rear disc brake models only) 

which is hazardous to your health. Never blow it out with compressed 
air and don’t inhale any of it. An approved filtering mask should be 
worn when working on the brakes. Do not, under any circumstances, 
use petroleum-based solvents to clean brake parts. Use brake cleaner 
or denatured alcohol only! 

1. Remove the brake disc (see Section 5). 
2 _ Inspect the thickness of the lining material on the shoes. If the lin- 
ing has worn down to 0.039 inch or less, the shoes must be replaced. 
3 Remove the parking brake shoe return springs from the anchor 
pin (see illustration). 
4 Remove the shoe strut from between the shoes (see illustration). 
5 Remove the front shoe hold-down spring, then remove the shoe 

and adjuster (see illustration). 
6 Remove the rear shoe hold-down spring, disconnect the parking 

brake cable from the lever and remove the shoe. 
7 Spread the C-washer on the parking brake lever pivot pin with a 
screwdriver, then remove the lever, shim and pin. Transfer the parts to 

12.7. Use a pair of pliers to crimp the C-washer to the pivot pin the new rear shoe and crimp the C-washer to the pin using a pair of 
pliers (see illustration). 

eT 
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12.8a Apply a light coat of high-temperature grease to the 
parking brake shoe contact areas (shaded areas) on the 

backing plate 

Front Shoe Rear Shoe 

12.10 When assembled, the tension spring and adjuster screw 

should be arranged as shown 

oD 

13.3 Loosen the locknut, then turn the adjusting nut until the 

desired handle travel is obtained 

8 Apply a thin coat of high-temperature grease to the shoe contact 
surfaces of the backing plate and to the threads and sliding portion of 
the adjuster (see illustrations). 

9 Connect the parking brake cable to the lever and mount the rear 
shoe to the backing plate. Install the hold-down spring. 

10 Connect the tension spring to the lower ends of both shoes and 
install the adjuster (see illustration). 

11 Position the front shoe on the plate and install the hold-down 
spring. 

12 Install the parking brake strut, with the spring facing forward, be- 
tween the two shoes. 
13 Install the shoe return springs. 

14 Install the brake disc. Temporarily thread three of the wheel lug 
nuts onto the studs to hold the disc in place. 

15 Remove the hole plug from the brake disc. Adjust the parking 
brake shoe clearance by turning the adjuster star wheel with a brake 
adjusting tool or screwdriver until the shoes contact the disc and the 
disc can’t be turned (see illustration). Back-off the adjuster eight 
notches, then install the hole plug. 

12.8b Clean the adjuster screw and apply high-temperature 

grease to the indicated areas (arrows) 

Shiii 

12.15 Use a brake adjusting tool or a screwdriver to turn 
the adjuster star wheel until the disc will not turn, then 

back off the adjuster eight notches and install the plug 

(disc removed for clarity) 

16 Install the torque plate and brake caliper. Be sure to tighten the 
bolts to the torque listed in this Chapter’s Specifications. 
17 Install the wheel and tighten the lug nuts to the torque specified 
in Chapter 1. 

18 Pull up on the parking brake handle and count the number of 
clicks that it travels. It should be between five and eight clicks - if it’s 
not, adjust the parking brake as described in the next Section. 
19 To bed the shoes to the drum, drive the vehicle at approximate- 
ly 30 mph on a dry, level road. Push in on the parking brake release 
button and pull up slightly on the lever with about 20 pounds of force. 
Drive the vehicle for 1/4-mile with the parking brake applied like this. 
20 Repeat this procedure two or three times, allowing the brakes to 

’ cool between applications. 

13 Parking brake - adjustment 

Refer to illustration 13.3 

1 The parking brake lever, when properly adjusted, should travel 
four to seven clicks when a moderate pulling force is applied. If it trav- 
els less than four clicks, there’s a chance the parking brake might not 
be releasing completely and might be dragging on the drum or disc. If 
the lever can be pulled up more than eight clicks, the parking brake 
may not hold adequately on an incline, allowing the car to roll. 
2 To gain access to the parking brake cable adjuster, remove the 
center console (see Chapter 11). 
3 Loosen the locknut (the upper nut) while holding the adjusting nut 
(lower nut) with a wrench (see illustration). Tighten the adjusting nut 
until the desired travel is attained. Tighten the locknut. 
4 Install the console. 

14 Parking brake cables - replacement 
ee Ce ee 

Equalizer-to-parking brake cable 
Refer to illustrations 14.4, 14.5, 14.6, 14.7 and 14.8 
1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and 
support it securely on jackstands. Block the front wheels. Remove the 
wheel. 
2 Make sure the parking brake is completely released, then remove 
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14.4 The parking brake cable casing is bolted to the brake 

backing plate 

14.6 Detach the cable bracket (arrow) from the forward end of 
the fuel tank strap 

14.8 Pry the cable and grommet out of the guide with a pair of 

pliers, then rotate the cable end (arrow) clockwise about 90- 
degrees to align the cable with the slot in the upper half of the 

lever and detach the cable assembly 

the brake drum (or disc). 
3 Remove the brake shoes and disconnect the cable from the park- 

ing brake lever (see Section 6 for rear drum brakes or Section 12 for 

rear disc brakes). 
4. _Unbolt the cable casing from the backing plate (see illustration). 

5 _Unboit the cable bracket from the frame at the forward end of the 

strut rod (see illustration). 

6 _Unbolt the cable bracket from the forward end of the fuel tank 

strap (see illustration). 

7 Follow the cable towards the front of the vehicle and locate the 

cable clamp (see illustration). Loosen the clamp bolt and slide the ca- 

ble housing out of the clamp. 

8 Pry the cable and grommet out of the guide just to the rear of the 

equalizer (see illustration). 

9 Disconnect the cable end from the equalizer by aligning the cable 

14.5 Detach the cable bracket (arrow) from the frame at the 
forward end of the strut rod 

he clamp 

14.13 Detach the boot, grasp the cable firmly with a pair of 

pliers and pull it to the rear, then rotate the cable end 90-degrees 

with the slot in the top of the equalizer. Slide the cable end out of the 
hole. 
10 To install the cable, reverse the removal procedure. Adjust the 
parking brake as outlined previously (see Section 13). 

Equalizer-to-brake lever cable 
Refer to illustration 14.13 

11 Remove the center console (see Chapter 11). 
12 With the lever in the down (off) position, remove the locknut and 
the adjusting nut (see Section 13) and detach the cable from the lever. 
13 Working under the vehicle, pull the cable to the rear, turn it 90- 

degrees and pass it through the center of the equalizer (see illustra- 
tion). Pull the cable through the hole in the floorpan. 
14 Installation is the reverse of the removal procedure. Apply a light 
coat of grease to the portion of the cable end that contacts the equal- 
izer. Adjust the parking brake lever as outlined previously (see Sec- 

tion 13). 
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Light Switch 

Pedal Push Rod 

s 

Pedal Height 

15.6 Measure the distance from the floor 

to the front of the pedal pad and compare 

your reading with the Specifications 

15 Brake pedal - removal, installation and adjustment 

Refer to illustrations 15.6, 15.11 and 15.13 

Removal and installation 
1 Remove the left side under-dash panel. 
2 Disconnect the return spring from the outer groove in the pushrod 
clevis pin. 
3 Remove the clip and extract the clevis pin. 
4 Unscrew the pivot bolt nut, withdraw the bolt and remove the 
pedal. Inspect the bushings for wear. Replace them if necessary. 
5 Install the brake pedal in the reverse order of removal. Lubricate 
the pivot with grease. 

Adjustment 
6 The pedal height is measured from the floor to the top of the 
pedal. Compare your measurement to the Specifications (see illustra- 
tion). 
7 To adjust the pedal height, block the wheels and release the 
parking brake lever. 
8 Loosen the locknut on the brake light switch and unscrew the 
switch until it no longer contacts the brake pedal shaft. 

9 Depress the pedal a few times to remove any vacuum in the sys- 
tem. 

10 Loosen the pushrod locknut and turn the rod in the desired direc- 
tion to set the pedal. 

11. Check the brake pedal freeplay (see illustration). Press on the 

pedal with your fingers until initial resistance is felt. Compare the mea- 
surement to the Specifications. 

12 If the freeplay is incorrect, recheck the pedal height and adjust 
accordingly. 

13 Check brake pedal reserve travel (see illustration). Start the en- 

gine, depress the brake pedal a few times, then press down hard and 
hold it. 
14 Pedal reserve travel is measured from the floor to the top of the 
pedal while it’s being depressed. Compare the measurement to the 
Specifications. 

15 If the pedal reserve is less than specified, check the adjustment 
of the rear brake shoes (drum brakes only) and/or the power brake 
booster pushrod-to-master cylinder piston clearance. If the brake 
pedal feels spongy, bleed the brake system (see Section 10) 
16 Readjust the brake light switch so it’s actuated when the pedal is 
up (not depressed) (see Section 16). 

15.11 The pedal freeplay is the distance 

the pedal moves before the pushrod 

contacts the booster air valve 

Pedal Push Rod 

Pedal Freeplay 

15.13 Measure the pedal reserve 

distance from the floorboard to the top of 
the pedal while the pedal is held down 

16 Brake light switch - removal, installation and adjustment 

Refer to illustration 16.1 

Removal and installation 
1. The brake light switch is located on a bracket at the top of the 
brake pedal (see illustration). The switch activates the brake lights at 
the rear of the vehicle when the pedal is depressed. 
2 __ Disconnect the negative battery cable from the battery. Caution: 
If the stereo in your vehicle is equipped with an anti-theft system, refer 
to the information at the front of this manual before detaching the ca- 
ble. 

3 Disconnect the wiring harness at the brake light switch. 
4 Loosen the locknut and unscrew the switch from the pedal 
bracket. 

5 Installation is the reverse of removal. 

Adjustment 
6 Loosen the locknut, adjust the switch so the threaded portion 
lightly contacts the pedal stop, then tighten the locknut. 
7 Connect the wires at the switch and the battery. Make sure the 
brake lights are functioning properly. 

16.1. The brake light switch (arrow) is located on a bracket at the 
top of the brake pedal arm 
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1.1. Underside view of the front suspension components 

5 Stabilizer bar 
6 Stabilizer bar bracket 

« 7 Suspension crossmember 
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1.2 Underside view of the rear suspension (1986 through 1989 model shown, later models similar) 

Toe adjusting cam 

No. 2 suspension arm 

No. 1 suspension arm ohms 

1 General information 

Refer to illustrations 1.1 and 1.2 

The front suspension is a Macpherson strut design. The upper 
end of each strut is attached to the vehicle’s body strut support. The 

lower end of the strut is connected to the upper end of the steering 
knuckle. The steering knuckle is attached to a balljoint mounted on the 
outer end of the suspension control arm (see illustration). 

The rear suspension also utilizes strut/coil spring assemblies. The 
upper end of each strut is attached to the vehicle body by a strut sup- 
port. The lower end of the strut is attached to an axle carrier. The car- 
rier is located by a pair of suspension arms on each side, and a longi- 
tudinally mounted strut rod between the body and each knuckle (see 

illustration). 
The rack-and-pinion steering gear is located behind the 

engine/transaxle assembly on the firewall and actuates the tie-rods, 
which are attached to the steering knuckles. The steering column is 
designed to collapse in the event of an accident. 

Frequently, when working on the suspension or steering system 
components, you may come across fasteners which seem impossible 
to loosen. These fasteners on the underside of the vehicle are continu- 
ally subjected to water, road grime, mud, etc., and can become rusted 
or “frozen,” making them extremely difficult to remove. In order to un- 
screw these stubborn fasteners without damaging them (or other com- 

ponents), be sure to use lots of penetrating oil and allow it to soak in 

for a while. Using a wire brush to clean exposed threads will also ease 

removal of the nut or bolt and prevent damage to the threads. Some- 

times a sharp blow with a hammer and punch will break the bond be- 

tween a nut and bolt threads, but care must be taken to prevent the 

punch from slipping off the fastener and ruining the threads. Heating 

the stuck fastener and surrounding area with a torch sometimes helps 

too, but isn’t recommended because of the obvious dangers associ- 

ated with fire. Long breaker bars and extension, or “cheater,” pipes 

will increase leverage, but never use an extension pipe on a ratchet - 

the ratcheting mechanism could be damaged. Sometimes tightening 

the nut or bolt first will help to break it loose. Fasteners that require . 

drastic measures to remove should always be replaced with.new ones.” 

Since most of the procedures dealt with in this Chapter involve 

jacking up the vehicle and working underneath it, a good pair of jack- 

4 Stabilizer bar bracket 

5 Stabilizer bar 

6 Stabilizer bar link 

7 Strut assembly 
8 Rear axle carrier 

9 Strut rod 

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 various operations. Warning: Never, under any circum- 
stances, rely on a jack to support the vehicle while working on it. 

Whenever any of the suspension or steering fasteners are loosened or 

removed they must be inspected and, if necessary, replaced with new 

ones of the same part number or of original equipment quality and de- 
sign. Torque specifications must be followed for proper reassembly 
and component retention. Never attempt to heat or straighten any sus- 
pension or steering components. Instead, replace any bent or dam- 
aged part with a new one. 

2 ‘Front stabilizer bar and bushings - removal and installation 

Refer to illustrations 2.2 and 2.3 

Removal 
1 Raise the front of the vehicle and support it securely on jack- 
stands. Apply the parking brake and block the rear wheels to keep the 
vehicle from rclling off the stands. 
2 Detach the stabilizer bar links from the control arms (see illustra- 
tion). Note: /f the ballstud turns with the nut, use a 5 mm hex wrench 

to hold the stud. 

2.2 Unbolt the stabilizer bar links from the control arms 
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2.3 Remove the bolts and detach the stabilizer bar brackets 

3 Detach both stabilizer bar brackets from the vehicle floor pan 

(see illustration). 

4 Disconnect the exhaust pipe from the exhaust manifold (see 
Chapter 4). 
5 Remove the stabilizer bar. 
6 While the stabilizer bar is off the vehicle, slide the bracket bush- 
ings off and inspect them. If they’re cracked, worn or deteriorated, re- 
place them. 

7 Clean the bushing area of the stabilizer bar with a stiff wire brush 
to remove any rust or dirt. 

Installation 
8 Lubricate the inside and outside of the new bushing with veg- 
etable oil (used in cooking) to simplify reassembly. Caution: Don’t use 
petroleum or mineral-based lubricants or brake fluid - they will lead to 
deterioration of the bushings. 
9 _ Installation is the reverse of removal. 

3 Strut assembly (front) - removal, inspection and installation 

Refer to illustrations 3.2, 3.4, 3.5a, 3.5b, and 3.6 

Removal 
1 Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands. Remove the wheel. 
2 If you’re working on a 1989 or earlier model, mark the relationship 

3.3 Remove the brake hose-to-strut bracket clip with a 
pair of pliers 
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3.2 Mark the relationship of the camber adjusting cam to the 

strut and the steering knuckle (1989 and earlier models only) 

of the strut to the camber adjuster and steering knuckle and also 
around the strut-to-steering knuckle nuts (see illustration). 

3. _Unbolt the brake hose from the caliper (see Chapter 9). Have 
some rags and a container handy to catch the brake fluid. Unclip the 
hose from the strut bracket and push it through (see illustration). If 
the vehicle is equipped with ABS, detach the speed sensor wiring har- 
ness from the strut by removing the clamp bracket bolt. 

4 Remove the strut-to-knuckle nuts and knock the bolts out with a 
hammer and punch (see illustration). 

5 Separate the strut from the steering knuckle (see illustrations). 
Be careful not to overextend the inner CV joint. 
6 Support the strut and spring assembly with one hand and remove 
the three strut-to-shock tower nuts (see illustration). Remove the as- 
sembly out from the fenderwell. 

Inspection 
7 — Check the strut body for leaking fluid, dents, cracks and other 
obvious damage which would warrant repair or replacement. 
8 Check the coil spring for chips or cracks in the spring coating 

(this will cause premature spring failure due to corrosion). Inspect the 
spring seat for cuts, hardness and general deterioration. 

9 ‘If any undesirable conditions exist, proceed to the strut disas- 
sembly procedure (see Section 4). 

Installation 
10 Guide the strut assembly up into the fenderwell and insert the 
three upper mounting studs through the holes in the shock tower. 

3.4 Remove the nuts from the steering knuckle-to-strut bolts 
and drive the bolts out with a hammer and punch 
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3.5a Pull the steering knuckle out of the strut bracket - be 
careful not to pull it out too far or the driveaxle inner CV joint 

will be over-extended 

Once the three studs protrude from the shock tower, install the nuts so 
the strut won’t fall back through. This is most easily accomplished with 
the help of an assistant, as the strut is quite heavy and awkward. 
11. Insert the camber adjuster into the upper hole in the steering 
knuckle, if it fell out (1989 and earlier models only). Slide the steering 
knuckle into the strut flange and insert the two bolts. Install the nuts, 
align the previously applied marks (1989 and earlier models only) and 
tighten them to the torque listed in this Chapter’s Specifications. 
12 Guide the brake hose through its bracket in the strut, reconnect it 
to the brake caliper and bleed the brakes (see Chapter 9). Tighten the 
banjo bolt to the torque listed in the Chapter 9 Specifications Section. 
If the vehicle is equipped with ABS, install the speed sensor wiring 

harness bracket. 
13. Install the wheel and lug nuts, then lower the vehicle and tighten 
the lug nuts to the torque listed in the Chapter 1 Specifications. 
14 Tighten the three upper mounting nuts to the torque listed in this 

Chapter’s Specifications. 
16 Drive the vehicle to an alignment shop to have the front end align- 

ment checked, and if necessary, adjusted. 

eT 

4  Strut/spring assembly - replacement 

Refer to illustrations 4.3, 4.4, 4.5, 4.6, 4.7, 4.12, 4.13a and 4.13b 

1 If the struts or coil springs exhibit the telltale signs of wear (leak- 

3.6 The upper end of the strut assembly is fastened to the shoc 

tower with three nuts 

3.5b The camber adjuster slides into the upper hole in the 

steering knuckle - don’t forget to install it (1989 and earlier 

models only) 

ing fluid, loss of damping capability, chipped, sagging or cracked coil 
springs) explore all options before beginning any work. The strut/shock 
absorber assemblies are not serviceable and must be replaced if a 
problem develops. However, strut assemblies complete with springs 
may be available on an exchange basis, which eliminates much time 

and work. Whichever route you choose to take, check on the cost and 
availability of parts before disassembling your vehicle. Warning: Dis- 
assembling a strut assembly is a potentially dangerous undertaking 
and utmost attention must be directed to the job at hand, or serious 
bodily injury may result. Use only a high quality spring compressor and 
carefully follow the manufacturer’s instructions furnished with the tool. 
After removing the coil spring from the strut assembly, set it aside in a 
safe, isolated area (a steel cabinet is preferred). 

Disassembly 
2 Remove the strut and spring assembly following the procedure 
described in the previous Section. Mount the strut assembly in a vise. 
Line the vise jaws with wood or rags to prevent damage to the unit and 

don’t tighten the vise excessively. 
3. Following the tool manufacturer’s instructions, install the spring 
compressor (which can be obtained at most auto parts stores or 
equipment yards on a daily rental basis) on the spring and compress it 
sufficiently to relieve all pressure from the upper spring seat (see illus- 

tration). This can be verified by wiggling the spring. 

| oe. 2 poe 
4.3 Install the spring compressor according to the tool 

manufacturer’s instructions and compress the spring until all 

pressure is relieved from the upper spring seat 
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4.4 Remove the damper shaft nut 

F 3 Oeil > 

4.6 Remove the spring seat from the damper shaft 

4 Loosen the damper shaft nut with a socket wrench (see illustra- 
tion). 

5 Remove the nut and suspension support (see illustration). In- 
spect the bearing in the suspension support for smooth operation. If it 
doesn’t turn smoothly, replace the suspension support. Check the 
rubber portion of the suspension support for cracking and general de- 
terioration. If there is any separation of the rubber, replace it. 
6 Lift the spring seat and upper insulator from the damper shaft 
(see illustration). Check the rubber spring seat for cracking and hard- 
ness, replacing it if necessary. 

7 Carefully lift the compressed spring from the assembly (see illus- 
tration) and set it in a safe place, such as a steel cabinet. Warning: 
Never place your head near the end of the spring! 

4.11 When installing the spring, make sure the end fits into the 
recessed portion of the lower seat (arrow) 

4.7 Remove the compressed spring assembly - keep the ends of 

the spring pointed away from your body 

8 Slide the rubber bumper off the damper shaft. 

9 Check the lower insulator for wear, cracking and hardness and 
replace it if necessary. 

Reassembly 
10 If the lower insulator is being replaced, set it into position with the 

dropped portion seated in the lowest part of the seat. Extend the 
damper rod to its full length and install the rubber bumper. 

11. Carefully place the coil spring onto the lower insulator, with the 
end of the spring resting in the lowest part of the insulator (see illus- 
tration). 
12 Install the upper insulator and spring seat, making sure that the 

4.12a The flats on the damper shaft (arrow) must match up with 
the flats in the spring seat 
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Outside 

4.12b The OUT mark on the spring seat must face the strut 

bracket opening 

= es Z —— ee | 

5.2b Usea bar to separate the balljoint from the control 
pry Mm J 4 any 5.4 Remove the nut and washer from the control arm shaft 

flats in the hole in the seat match up with the flats on the damper shaft 
(see illustrations). Also make sure that the “OUT” marking on the 

spring seat faces toward the lower bracket, where the steering knuckle 

fits (see illustration). 
13 Install the dust seal and suspension support to the damper shaft. 
14 Install the nut and tighten it to the torque listed in this Chapter’s 

Specifications. 
15 Install the strut/shock absorber and coil spring assembly follow- 

ing the procedure outlined previously (see Section 3). 

5 Control arm - removal, inspection and installation 5.5 Remove the damper plate bolts (arrows) and detach the 
damper plate from the vehicle (1990 and later models only) 

Refer to illustrations 5.2a, 5.2b, 5.4, 5.5, 5.6, 5.7, 5.9 and 5.10 

Removal 
1 Loosen the wheel lug nuts on the side to be dismantled, raise the 

‘front of the vehicle, support it securely on jackstands and remove the 

wheel. 

2 Remove the bolt and two nuts holding the control arm to the 

steering knuckle. Use a prybar to disconnect the control arm from the 

steering knuckle (see illustrations). If you’re removing the left side 

control arm on a vehicle equipped with an automatic transmission, re- 

move the suspension crossmember (see illustration 1.1). 

3 Remove the nut from the stabilizer bar link and disconnect the 

link from the control arm (see illustration 2.2). 

4 Remove the nut and washer from the control arm shaft (if you’re 

removing the left control arm on a vehicle equipped with an automatic 

transmission, ignore this step and proceed to the next step) (see illus- 

tration). 4 es 

5 If you’re working ona 1990 or later model, unscrew the two bolts 

and remove the control arm damper plate (see illustration). ~ 

6 Remove the two bolts at the rear of the control arm bracket (see 2 5.6 Remove the bracket bolts at the control ne pivot 

illustration). a a 

ghee 
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5.7 If you’re removing the left control 5.9 

arm on a vehicle equipped with an 

automatic transmission, the control 

arm shaft must be removed with the 

control arm 

7 Thecontrol arm can now be removed, unless you're removing the 
left control arm on a vehicle equipped with an automatic transmission, 

in which case the control arm shaft must first be unbolted (see illus- 
tration). 

Inspection 
8 Check the control arm for distortion and the bushings for wear, 

replacing parts as necessary. Do not attempt to straighten a bent con- 
trol arm. 

Installation 
9 Install the new washer at the rear bracket with the beveled side 
towards the front of the vehicle (see illustration). 

10 Install the new washer on the control arm shaft with the beveled 
side towards the rear of the vehicle (see illustration). 

11. The remainder of installation is the reverse of removal. Tighten all 
of the fasteners to the torque values listed.in this Chapter’s Specifica- 
tions. 
12 Install the wheel and lug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 
13. It’s a good idea to have the front wheel alignment checked, and if 
necessary, adjusted after this job has been performed. 

6 = Balljoints - replacement 

1 Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands. Remove the wheel. 
2 Remove the cotter pin (if equipped) from the balljoint stud and 
loosen the nut (but don’t remove it yet). 

3 Separate the balljoint from the steering knuckle with a picklefork- 
type balljoint separator. Lubricate the rubber boot with grease and 
work carefully, so as not to tear the boot. Remove the balljoint stud 
nut. “ 

‘4 Remove the bolt and nuts securing the balljoint to the control 

arm. Separate the balljoint from the control arm with a prybar (see il- 
lustration 5.2b). 

5 To install the balljoint, position it on the steering knuckle and in- 
stall the nut, but don’t tighten it yet. 

6 Attach the balljoint to the control arm and install the bolt and 

nuts, tightening them to the torque listed in this Chapter’s Specifica- 
tions. ° 

\7 Tighten the balljoint stud nut ggtthe torque listed in this Chapter’s 
Specifications and install a new: cotter pin. If the cotter pin hole 

oesn’t line up with the slots on the nut, tighten the nut additionally 
til it does line up - don’t loosen the nut to insert the cotter pin. ~ 

Install the wheel and lug nuts. Lower the vehicle and tighten the 

ig nuts to the torque listed in the Chapter 1 Specifications. 

Install the new washer on the trailing 5.10 
end of the lower arm with the beveled side 

facing the front of the vehicle 

Install the forward washer on the 

shaft, with the beveled side facing the rear 
of the vehicle 

7 Steering knuckle and hub - removal and installation 

Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it..Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake cleaner or 
denatured alcohol only. 

Removal 
1 Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands. Remove the wheel. 

2 Remove the brake caliper and support it with a piece of wire as 

described in Chapter 9. Remove the caliper mount, separate the brake 

disc from the hub, then loosen the hub nut (see Chapter 8). 

3 If you’re working on a 1989 or earlier model, mark the relationship 
of the strut to the steering knuckle and the camber adjuster (see illus- 
tration 3.2). This will simplify reassembly. : 
4 Loosen, but do not remove the strut-to-steering knuckle bolts 
(see illustration 3.4). 

5 Separate the tie-rod from the steering knuckle arm (see Sec- 
tion 18). 

6 Remove the balljoint-to-lower arm bolt and nuts (see illustration 
5.2a and 5.2b). The strut-to-knuckle bolts can now be removed. 
7 Push the driveaxle from the hub as described in Chapter 8. Sup- 
port the end of the driveaxle with a piece of wire. 

8 Carefully separate the steering knuckle from the strut and lower 
arm. 

Installation 
9 Guide the knuckle and hub assembly into position, inserting the 
driveaxle into the hub. 
10 If you’re working on a 1989 or earlier model, install the camber 
adjuster into the knuckle (if removed). 
11 Push the knuckle into the strut flange and install the bolts and 
nuts, but don’t tighten them yet. 
12 Connect the balljoint to the control arm and install the bolt and 
nuts (don’t tighten them yet). 
13 Attach the tie-rod to the steering knuckle arm (see Section 18). 
Tighten the strut bolt nuts, the balljoint-to-control arm bolt and nuts 
and the tie-rod nut to the torque values listed in this Chapter’s Specifi- 
cations. 
14 Place the brake disc on the hub and install the caliper as outlined 
in Chapter 9. 
15__ Install the hub nut and tighten it to the torque listed in the Chap- 
ter 8 Specifications. 
16 __ Install the wheel and lug nuts. 
17 Lower the vehicle and tighten the lug nuts to the torque listed in 
the Chapter 1 Specifications. = 

S 

=, 3 
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bar links 

a 

9.1 Remove the nuts from the lower end of the stabilizer 
te, ee 
© a 

9.2 Each stabilizer bar bracket is retained by two bolts ~~ # 
8 Front hub and bearing assembly - removal and installation 

Due to the special tools and expertise required to press thehub = =5 Check the bushings for wear, hardness, distortion, cracking and 

and bearing from the steering knuckle, this job should be lefttoapro- — ther signs of deterioration, replacing them if necessary. Also check 
fessiona! mechanic. However, the steering knuckle and hub may be the link bushings for these signs. 

removed and the assembly taken toa dealer service department or 6 Using a wire brush, clean the areas of the bar where the bushings 

other repair shop. See Section 7 for the steering knuckle and hub re- — ride. installation is the reverse of the removal procedure. If necessary, 

moval procedure. use a light coat of vegetable oil to ease bushing and U-bracket instal- 

lation (don’t use petroleum based products or brake fluid, as these will 

damage the rubber). 
9 _ Rear stabilizer bar and bushings - removal and installation 

Refer to illustrations 9.1 and 9.2 10 Strut assembly (rear) - removal, inspection and installation 

1 Remove the stabilizer bar link-to-stabilizer bar nuts (see illustra- - 

tion). 
2  Unbolt the stabilizer bar brackets from the body (see illustra- Removal see 

tion). Refer to illustrations 10.3a, 10.3b, 10.4, 10.6 and 10.7 x 

3 Using a floor jack and a block of wood, support the fuel tank and 1 Loosen the wheel lug nuts, raise the vehicle and support it se- 

remove the two fuel tank band bolts (see Chapter 4). Allow the bands curely on jackstands. Remove the wheel. 

to hang down and lower the fuel tank about 1-1/2 to 2 inches. 2 Unscrew the brake line from the wheel cylinder (or caliper). Use a 

4 The stabilizer bar can now be rernoved from the vehicle. Pull the flare nut wrench to avoid rounding off the corners of the nut. 

U-brackets off the stabilizer bar (if they haven’t fallen off already) using 3 Disconnect the brake line from the flexible hose at the strut 

a rocking motion. bracket (see illustrations). Again, the use of a flare nut wrench is rec- _ 

Ss Toe-in Adjusting Cam 

é 
((( ( 
th 

10.3a Exploded view of the rear suspension 

B (1989 and earlier models shown, later 
é models similar) 
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10.3b Use a flare nut wrench when disconnecting the brake line 
from the brake hose at the strut bracket 

See 

10.6 Remove the strut-to-axle carrier bolts and nuts 

ommended. Plug the hose end or wrap a plastic bag tightly around the 
end of the hose to prevent excessive leakage and contamination. 
4 Remove the brake hose clip from the strut bracket with a pair of 
pliers (see illustration), then pull the hose through the bracket. If the 

vehicle is equipped with ABS, detach the speed sensor wiring harness 
from the strut. 
5 Disconnect the stabilizer bar link from the strut bracket. 
6 Support the axle carrier with a floor jack, then remove the two 
strut-to-axle carrier nuts and bolts (see illustration). 
7 On 1989 and earlier models, remove the speaker grille (liftback 
models) or the access panel in the trunk (coupe models) (see illustra- 
tion). On 1990 and later models, remove the speaker grille (liftback 
models) or the panel between the rear seat back and the rear window. 
8 Unscrew the three strut upper mounting nuts while an assistant 
supports the strut so it doesn’t fall. Guide the strut out of the fender- 
well. 

Inspection 
Refer to illustration 10.10 

9 Follow the inspection procedures described in Section 3. If it is 
determined that the strut assembly must be disassembled for replace- 
ment of the strut or the coil spring, refer to Section 4. 

10 When reassembling the strut, make sure the suspension support 
is aligned with the lower bracket (where the axle carrier fits) (see illus- 
tration). 

Installation 
11 Maneuver the assembly up into the fenderwell and insert the 
mounting studs through the holes in the body. Install the nuts, but 
don’t tighten them yet. 

10.4 Use a pair of pliers to remove the retaining clip from 

the brake hose bracket on the strut, then pull the hose through 

the bracket 

Lift-back 

10.7 The speaker grille (liftback models) or access cover (coupe 
models) must be removed to get at the strut upper mounting nuts 

Lower Bracket 

Suspension 
Support 

10.10 The bolt hole in the suspension support that is farthest 
away from the other two must be aligned with the opening in the 

strut bracket 

eee 

12 Push the axle carrier into the strut lower bracket and install the 
bolts and nuts, tightening them to the torque listed in this Chapter’s 
Specifications. 

13 Connect the stabilizer bar link to the strut bracket. 
14 Route the brake hose through its bracket on the strut and con- 
nect the brake line, tightening it securely. Connect the other end of the 
line to the wheel cylinder (or caliper). 
15 Install the wheel and iug nuts, lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. q 
16 Tighten the three strut upper mounting nuts to the torque listed in 
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a 

11.3a Remove the nut from the suspension arm-to-rear axle 

carrier bolt... 

} r me . ane fs r i 

11.3b ... then drive the bolt through the axle carrier with a 11.4 Mark the relationship of the toe adjusting cam to the inner 

hammer and punch mounting bracket of the number two rear suspension arm 

this Chapter’s Specifications. 

17 Bleed the wheel cylinder (or caliper) following the procedure de- 

scribed in Chapter 9. 

141 Rear suspension arms - removal and installation 

Refer to illustrations 11.2, 11.3a, 11.3b, 11.4, 11.5, 11.6, 11.8a and 

11.8b 

Removal 
1 Raise the rear of the vehicle and support it securely on jack- 

stands. Block the front wheels. 

2 Disconnect the strut rod from the axle carrier (see illustration). 

3 Remove the suspension arm-to-axle carrier bolt and nut (see il- 

lustrations). 

4 If one of the number two suspension arms is being removed (see 

illustration 1.2), mark the relationship of the toe adjuster cam to the 

suspension arm inner mounting bracket (see illustration). This will en- 

sure the toe adjustment will be returned to the same setting. 

5 Using a screwdriver, pry the plastic cover from its hole in the sub- 

frame to gain access to the suspension arm inner mounting nuts (see 

illustration). 
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11.6... then unscrew the inner mounting bolt and nut 

6 Remove the inner mounting bolt and nut while supporting the 

suspension arm (see illustration). 
7 Remove the suspension arm from the vehicle. 

Installation 
8 Position the suspension arm with the slits in the bushings facing 
the rear. The stamped arms are marked L or R. The tubular arms have 
a small spot of paint that must be on the wheel end of the arm when 
installed (see illustrations). Install the inner mounting bolt finger tight. 
9 Insert the suspension arm-to-axle carrier bolt through the arms 
and carrier from the front. Install the nut and washer and tighten the 
nut hand tight. 

10 Connect the strut rod to the axle carrier, tightening the nut hand 
tight only. 

11. Place a jack under the axle carrier and raise it to simulate normal 
ride height. 

12 If you’re installing a number two suspension arm, align the previ- 
ously applied matchmarks on the toe adjuster cam and the inner 
mounting bracket. Tighten the inner mounting bolt and nut to the 
torque listed in this Chapter’s Specifications. Be sure to align the 
marks on the toe adjuster and body. 

13 Tighten the suspension arm-to-axle carrier bolt/nut to the torque 
listed in this Chapter’s Specifications. 
14 Tighten the strut rod bolt to the torque listed in this Chapter’s 
Specifications. 

15 Install the wheel and lug nuts, then lower the vehicle to the 
ground. Tighten the lug nuts to the torque listed in the Chapter 1 
Specifications. 

16 Have the rear wheel alignment checked by a dealer service de- 
partment or an alignment shop. 

12 Strut rod - removal and installation 

Refer to illustration 12.3 

1 Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands. Remove the wheel. 

Remove the strut rod-to-axle carrier bolt (see illustration 11.2). It 
isn’t necessary to hold the nut with a wrench, because the nut has a 
tang attached to it to prevent rotation. 

3 Remove the strut rod-to-body bracket bolt (see illustration) and 
detach the rod from the vehicle. 
4 Installation is the reverse of the removal procedure. Be sure to 
tighten the bolts to the torque listed in this Chapter’s Specifications. 

nh 

13 Rear hub and bearing assembly - removal and installation 

Refer to illustrations 13.3 and 13.5 

Warning: Dust created by the brake system may contain asbestos, 
which is harmful to your health. Never blow it out with compressed air 
and don’t inhale any of it. Do not, under any circumstances, use 
petroleum-based solvents to clean brake parts. Use brake cleaner or 

11.8a The stamped arms are marked as to which side of the 
vehicle they are installed on - the slits in the bushings also face 

toward the rear (1989 and earlier models) 

—— Out Side 

Paint 

11.8b The tubular arms have a dot of paint that must be situated 
on the outer end of the arm - the slits in the bushings also face 

toward the rear 

12.3. Remove the strut rod-to-frame bolt and nut 

denatured alcohol only. 
Note: Due to the special tools required to replace the bearing, the hub 
and bearing assembly should not be disassembled by the home me- 
chanic. The assembly can be removed, however, and taken to a dealer 
service department or other repair shop to have the bearing replaced. 

Removal 
1 Loosen the wheel lug nuts, raise the vehicle and support it se- 
curely ri jackstands. Remove the wheel. 

| 2 Pull the brake drum (or disc) from the hub. If difficulty is encoun- 
tered, refer to Chapter 9 for the removal procedure. 
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13.3. The rear hub and bearing assembly is held to the axle 

carrier with four bolts - turn the hub flange so the hole lines up 

with each bolt, then remove the bolt with a socket and extension 

3 Remove the four hub-to-axle carrier bolts, accessible by turning 
the hub flange so that the large circular cutout exposes each bolt (see 

illustration). 
4 Remove the hub and bearing assembly from its seat, maneuver- 

ing it out through the brake assembly. 

Installation 
5 Remove the old O-ring from the hub seat and install a new one 

(see illustration). ‘ 

6 Position the hub and bearing assembly on the axle carrier and 

align the holes in the backing plate. Install the bolts. A magnet is useful 

in guiding the bolts through the hub flange and into position. After all 

four bolts have been installed, tighten them to the torque listed in this 

Chapter’s Specifications. 

7 Install the brake drum (or disc) and wheel. Lower the vehicle and 

tighten the lug nuts to the torque listed in the Chapter 1 Specifications. 

eT 

14 Rear axle carrier - removal and installation 

Refer to illustration 14.4 

Warning: Dust created by the brake system may contain asbestos, 

which is harmful to your health. Never blow it out with compressed air 

and don’t inhale any of it. Do not, under any circumstances, use 

petroleum-based solvents to clean brake parts. Use brake cleaner or 

denatured alcohol only. 

Removal 
1 Loosen the wheel lug nuts, raise the vehicle and support it on 

jackstands. Block the front wheels and remove the rear wheel. 

2 Remove the rear brake drum (or disc) (refer to Chapter 9). 

3 Disconnect the brake line from the wheel cylinder (or caliper), us- 

ing a flare nut wrench to prevent rounding off the tube nut corners. 

4 Remove the rear hub and bearing assembly following the proce- 

dure described in Section 13. Detach the backing plate and rear brake 

assembly from the axle carrier and suspend it with a piece of wire from 

the spring (drum brake models only). It isn’t necessary to remove the 

parking brake cable from the backing plate (see illustration). 

5 Loosen, but don’t remove the strut-to-axle carrier bolts (see il- 

lustration 10.6). 

6 Remove the suspension arm-to-axle carrier bolt, nut and washers 

(see illustrations 11.3b and 11 3b). 

7 Remove the rear strut-rod bolt (see illustration 11.2). 

8 Remove the previously loosened strut-to-axle carrier bolts while 

supporting the carrier so it doesn’t fall. 

9 Detach the axle carrier from the strut bracket. 

Ae a i re 

14.4 Once the hub and bearing assembly has been removed, 

slide the brake backing plate (with the brake shoes still attached) 
off the axle carrier and hang it from the coil spring with a piece of 

wire (vehicles with rear drum brakes only) 

Installation 
10 Inspect the carrier bushing for cracks, deformation and signs of 
wear. If it is worn out, take the carrier to a dealer service department or 

other repair shop to have the old one pressed out and a new one 

pressed in. 

11. Push the axle carrier into the strut bracket, aligning the two bolt 

holes. Insert the two strut-to-carrier bolts and tighten them finger tight. 

12 Install the suspension arm-to-axle carrier bolt (from the front), 

washers and nut. Tighten the nut by hand. 

13 Place ajack under the carrier and raise it to simulate normal ride — 

height. 
14 Tighten the strut-to-carrier bolts to the torque listed in this Chap- © 

ter’s Specifications. 

15. Connect the strut rod and tighten the bolt to the torque listed in 

this Chapter’s Specifications. 

16 Tighten the suspension arm bolt/nut to the torque listed in this 

Chapter’s Specifications. 

17 Attach the brake backing plate to the axle carrier, install the hub 

and tighten the four bolts securely. 

148 Connect the brake tube to the wheel cylinder. Be careful not to 

damage the line when bending it back into place. 

19 Install the rear brake drum (or disc) (Chapter 9). 

Shy 
ep 



16.2a Remove the screws holding the horn pad 

20 ‘Install the wheel and lug nuts. 
21 Bleed the wheel cylinder or caliper (see Chapter 9). 
22 Lower the vehicle and tighten the lug nuts to the torque listed in 
the Chapter 1 Specifications. 

16.3 Using a marking pen or a scribe, apply alignment marks 

from the steering wheel hub to the steering shaft (arrows) 
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15 Steering system - general information 

All models are equipped with rack-and-pinion steering. The steer- 
ing gear is bolted to the firewall and operates the steering arms via tie- 
rods. The inner ends of the tie-rods are protected by rubber boots 
which should be inspected periodically for secure attachment, tears 

and leaking lubricant. 
The power assist system consists of a belt-driven pump and as- 

sociated lines and hoses. The fluid level in the power steering pump 
reservoir should be checked periodically (see Chapter 1). 

The steering wheel operates the steering shaft, which actuates 

the steering gear through universal joints. Looseness in the steering 
can be caused by wear in the steering shaft universal joints, the steer- 

ing gear, the tie-rod ends and loose retaining bolts. 

16 Steering wheel - removal and installation 

Refer to illustrations 16.2a, 16.2b, 1 6.3 and 16.4 

Warning: /f the vehicle is equipped with an airbag DO NOT attempt to 
remove the steering wheel. Have it removed by a dealer service de- 
partment or other qualified repair shop. 

Removal 
1 Disconnect the cable from the negative terminal of the battery. 
Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of this manual 
before detaching the cable. 

2 Remove the screws from the bottom of the horn pad and pull the 

pad from the steering wheel (see illustration). Disconnect the wire to 
the horn switch (see illustration). 

3 Remove the steering wheel retaining nut, then mark the relation- 
ship of the steering shaft to the hub (if marks don’t already exist or 
don’t line up) to simplify installation and ensure steering wheel align- 
ment (see illustration). 

4 Use a puller to disconnect the steering wheel from the shaft (see 
illustration). 

Installation 
5 To install the wheel, align the mark on the steering wheel hub with 
‘the mark on the shaft and slip the wheel onto the shaft. Install the nut 
and tighten it to the torque listed in this Chapter’s Specifications. 
6 Connect the horn wire and install the horn pad. 
7 Connect the negative battery cable. 

16.4 Use a steering wheel puller to separate the steering wheel 
from the shaft - DON’T attempt to remove the wheel 

with a hammer 
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17.3. Mark the relationship of the steering shaft-to-steering gear 
input shaft, then remove the U-joint bolt (arrow) (engine removed 

for clarity) 

17 Steering gear - removal and installation 

Refer to illustrations 17.3 and 17.7 

Removal 
1 _ Loosen the front wheel lug nuts, raise the front of the vehicle and 
support it securely on jackstands. Apply the parking brake and remove 
the wheels. Remove the engine under covers on models so equipped. 
2 Place a drain pan under the steering gear. Detach the power 
steering pressure and return lines and cap the ends to prevent exces- 

sive fluid loss and contamination. _ 
3 Mark the relationship of the lower universal joint to the steering 
gear input shaft. Remove the lower intermediate shaft pinch bolt (see 

illustration). 
4 Separate the tie-rod ends from the steering knuckle arms (see 

Section 18). 
5 Support the engine with a floor jack and a block of wood, then re- 

move the suspension crossmember and the engine center mounting 

member (see Section 2). On some models you'll also have to unbolt 

the engine/transaxle rear mounting bracket from the engine (see 

Chapter 2). 
6 If you’re working on a 1989 or earlier model, disconnect the ex- 

haust pipe from the manifold and allow it to hang down (see Chap- 

ter 4). 
7 Support the steering gear and remove the steering gear bracket- 

to-firewall mounting bolts (see illustration). Separate the intermediate 

shaft from the steering gear input shaft, move the unit to the right as 

far as it will go, then lower it down and pull it out toward the left. 

8 Check the steering gear mounting grommets for excessive wear 

or deterioration, replacing them if necessary. 

18.2a Loosen the jam nut while holding the tie-rod with a 

wrench (or a pair of locking pliers) on the flat portion of the rod to 

prevent it from turning 

* 

em 
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17.7. Location of the steering gear housing bracket bolts 

(arrows) (engine removed for clarity) 

Installation 
9 Raise the steering gear into position and connect the U-joint, 

aligning the marks. 
10 Install the mounting brackets and bolts and tighten them to the 
torque listed in this Chapter’s Specifications. 
11 Connect the tie-rod ends to the steering knuckle arms (see Sec- 

tion 18). 
12 Install the U-joint pinch bolt and tighten it to the torque listed in 
this Chapter’s Specifications. ' 
13. Connect the power steering pressure and return hoses to the 

steering gear and fill the power steering pump reservoir with the rec- 

ommended fluid (see Chapter 1). 
14 Install the engine rear mounting bracket, tightening the bolts se- 

curely. 
15 Install the engine center mounting member and suspension 

crossmember. 
16 Lower the vehicle and bleed the steering system (see Section 21). 

18 Tie-rod ends - removal and installation 

Refer to illustrations 18.2a, 18.2b and 18.4 

Removal 
1 Loosen the wheel lug nuts. Raise the front of the vehicle, support 
it securely on jackstands, block the rear wheels and set the parking 

brake. Remove the front wheel. 
2 Hold the tie-rod with a pair of locking pliers or wrench and loosen 
the jam nut enough to mark the position of the tie-rod end in relation to 

the threads (see illustrations). 

rs i = 

18.2b Mark the relationship of the tie-rod end to the 

tie-rod (arrow) 
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18.4 A two-jaw puller works well for separating the tie-rod end 

from the steering knuckle arm - note that the nut has been 

loosened, but not removed (it will prevent the two components 

from separating violently) 

10 
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20.4 Loosen the clamp and detach the power steering pump 

return line (arrow) 

20.8 Power steering pump and related 

components (1986 through 1988 models) 
Return hose 

Bolt 
Drivebelt 

Lower engine cover - right side 
Bolt 

Vacuum hoses 
Suspension crossmember 
Power steering pump 
Copper gaskets 
Pressure line\ SOANDAAWN™ ~ 

3 Remove the cotter pin and loosen the nut on the tie-rod end stud. 
4 Disconnect the tie-rod from the steering knuckle arm with a puller 
(see illustration). Remove the nut and separate the tie-rod. 
5 _ Unscrew the tie-rod end from the tie-rod. 

Installation 
6 Thread the tie-rod end on to the marked position and insert the 

tie-rod stud into the steering knuckle arm. Tighten the jam nut se- 
curely. 

7 Install the castellated nut on the stud and tighten it to the torque 
listed in this Chapter’s Specifications. Install a new cotter pin. 
8 Install the wheel and lug nuts. Lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 
9 Have the alignment checked by a dealer service department or an 
alignment shop. 

—— 

19 Steering gear boots - replacement 
nn 

1 Loosen the lug nuts, raise the vehicle and support it securely on 
jackstands. Remove the wheel. 
2 Remove the tie-rod end and jam nut (see Section 18). 
3 Remove the steering gear boot clamps and slide the boot off. 
4 Before installing the new boot, wrap the threads and serrations 
on the end of the steering rod with a layer of tape so the small end of 
the new boot isn’t damaged. 
5 Slide the new boot into position on the steering gear until it seats 
in the groove in the steering rod and instal! new clamps. 
6 Remove the tape and install the tie-rod end (see Section 18). 
7 Install the wheel and lug nuts. Lower the vehicle and tighten the 
lug nuts to the torque listed in the Chapter 1 Specifications. 
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20.9 Power steering pump mounting bolts (arrows) 

20 Power steering pump - removal and installation 

Removal 
Refer to illustration 20.4 

1 Disconnect the cable from the negative battery terminal. Caution: 
If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 
2 Using a large syringe or suction gun, suck as much fluid out of 
the power steering fluid reservoir as possible. Place a drain pan under 

the vehicle to catch any fluid that spills out when the hoses are discon- 
nected. 
3 Loosen the right front wheel lug nuts, raise the vehicle and sup- 
port it securely on jackstands. Remove the right front wheel. 
4 Loosen the clamp and disconnect the fluid return hose from the 
pump (see illustration). 
5 Remove the right lower engine under cover. 

1986 through 1988 models 
Refer to illustrations 20.8 and 20.9 

6 Remove the suspension crossmember (see illustration 1.1). 

7 Remove the pressure line-to-pump union bolt and separate the 
line from the pump. Remove the copper sealing washers on each side 

of the fitting - these should be replaced when installing the pump. 

8 Loosen the pivot and adjuster bolt and remove the drivebelt (see 

illustration). 

9 Remove the pivot, adjuster and upper mounting bolts (see illus- 

tration), and lower the pump from the vehicle. 

1989 models 

Refer to illustration 20.14 

10 See steps 1 through 5. 
11. Remove the union bolt and disconnect the pressure line from the 

pump. Unplug the vacuum lines from the switch at the bottom of the 

pump. 
12 Loosen the pivot and adjusting bolts and remove the drivebelt. 
13 Disconnect the right side tie-rod end (see Section 18). 
14 Remove the pivot, adjusting and upper mounting bolts (see illus- 
tration). 
15 Remove the power steering pump through the tie-rod end hole. 

20.14 Power steering pump and 

related components (1989 models) 

Return line 

Drivebelt 

Vacuum hoses 

Tie-rod end 

Lower engine cover 
(right side) 
Suspension cross- 
member 

7 Transmission case 

protector 

8 Rear pump bracket 
9 Adjuster bolt 

10 ~~ Pivot bolt 

171. Pump adjuster 

bracket 

12 Power steering 

pump 
13 Copper gaskets 
14 Pressure hose 

aR WDM 

a 
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20.20a Power steering pump 

and related components (1990 
and later models with the 4A- 

FE engine) 

Pressure line 
Copper gaskets 
Adjuster bolt 
Pivot bolt 

Drivebelt 
Air hose 
Power steering pump 
Return hose ANDAaAAWNMH 

20.20b Power steering pump 

and related components (1990 

and later models with the 5S-FE 

or 3S-GTE engines) 

Pressure hose 
Return hose 
Bolt 

Drivebelt 

Bolt 

Vacuum hose 

Lower engine under cover 

(right side) 
Suspension crossmember 
Power steering pump 
Copper gaskets 

NOAA WH — 

oS © © 
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METRIC TIRE SIZES 

vi 185 / im R eee 
TIRE TYPE / 

P - PASSENGER seals RATIO ae 
T- TEMPORARY / (SECTION HEIGHT) 
C - COMMERCIAL “sisoaageea WIDTH) 

SECTION WIDTH (MILLIMETERS) be ccnaetinicrion TYPE 
a R - RADIAL 
e B - BIAS - BELTED 
ETC D - DIAGONAL (BIAS) 

22.1 Metric tire size code 

CASTER 

FRONT a VEHICLE 

rire IN (¥-X) 

a 
23.1 Camber, caster and toe-in angles 

1990 and later models 
Refer to illustrations 20.20a and 20.20b 

16 Seesteps 1 through 5. 
17. Remove the union bolt and disconnect the pressure line from the 

pump. 
18 Loosen the pivot and adjusting bolts and remove the drivebelt. 
19 Remove the pulley nut or bolt and remove the power steering 

pump pulley. 
20 Remove the pivot, adjusting and upper mounting bolts (see illus- 

trations). 
21 Remove the power steering pump through the tie-rod end hole. 

Installation 
22 To install the pump, reverse the removal procedure. Tighten the 

banjo fitting bolts to the torque listed in this Chapter’s Specifications. 

Adjust the drivebelt tension following the procedure described in 

Chapter 1. 
23 Top up the fluid level in the reservoir (see Chapter 1) and bleed 

the system (see Section 21). 

a 

21 Power steering system - bleeding 
rar heel een ee ee ee Oe ee Se 

1 Following any operation in which the power steering fluid lines 

have been disconnected, the power steering system must be bled to 

remove all air and obtain proper steering performance. 

2 With the front wheels in the straight ahead position, check the 

power steering fluid level and, if low, add fluid until it reaches the Cold 

mark on the dipstick. 

3. Start the engine and allow it to run at fast idle. Recheck the fluid 

level and add more if necessary to reach the Cold mark on the dip- 

stick. 

4 _ Bleed the system by turning the wheels from side to side, without 

hitting the stops. This will work the air out of the system. Keep the 

reservoir full of fluid as this is done. 

5 When the air is worked out of the system, return the wheels to the 

straight ahead position and leave the vehicle running for several more 

minutes before shutting it off. 

6 Road test the vehicle to be sure the steering system is function- 

ing normally and noise free. 
7 Recheck the fluid level to be sure it is up to the Hot mark on the 
dipstick while the engine is at normal operating temperature. Add fluid 

if necessary (see Chapter 1). 

22 Wheels and tires - general information 

Refer to illustration 22.1 

1 All vehicles covered by this manual are equipped with metric- 

sized fiberglass or steel belted radial tires (see illustration). Use of 

other size or type of tires may affect the ride and handling of the vehi- 
cle. Don’t mix different types of tires, such as radials and bias belted, 
on the same vehicle as handling may be seriously affected. It’s recom- 
mended that tires be replaced in pairs on the same axle, but if only 
one tire is being replaced, be sure it’s the same size, structure and 

tread design as the other. 
2 Because tire pressure has a substantial effect on handling and 
wear, the pressure on all tires should be checked at least once a 
month or before any extended trips (see Chapter 1). 
3. Wheels must be replaced if they are bent, dented, leak air, have 

elongated bolt holes, are heavily rusted, out of vertical symmetry or if 
the lug nuts won’t stay tight. Wheel repairs that use welding or peen- 

ing are not recommended. 
4 Tire and wheel balance is important in the overall handling, brak- 
ing and performance of the vehicle. Unbalanced wheels can adversely 
affect handling and ride characteristics as well as tire life. Whenever a 
tire is installed on a wheel, the tire and wheel should be balanced by a 

shop with the proper equipment. 

23 Wheel alignment - general information 

Refer to illustration 23.1 

A wheel alignment refers to the adjustments mads to the wheels 

so they are in proper angular relationship to the suspension and the 

ground. Wheels that are out of proper alignment not only affect vehicle 

control, but also increase tire wear. The front end angles normally 

measured are camber, caster and toe-in (see illustration). Camber 

and toe-in are adjustable on 1989 and earlier models. Toe-in is the 
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only adjustable angle on 1990 and later models. The only adjustment 
possible on the rear is toe-in. The other angles should be measured to 
check for bent or worn suspension parts. 

Getting the proper wheel alignment is a very exacting process, 
one in which complicated and expensive machines are necessary to 
perform the job properly. Because of this, you should have a techni- 

cian with the proper equipment perform these tasks. We will, however, 

use this space to give you a basic idea of what is involved with a wheel 

alignment so you can better understand the process and deal intelli- 
gently with the shop that does the work. 

Toe-in is the turning in of the wheels. The purpose of a toe speci- 
fication is to ensure parallel rolling of the wheels. In a vehicle with zero 
toe-in, the distance between the front edges of the wheels will be the 
same as the distance between the rear edges of the wheels. The ac- 
tual amount of toe-in is normally only a fraction of an inch. On the front 
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end, toe-in is controlled by the tie-rod end position on the tie-rod. On 

the rear end, it’s controlled by a cam on the inner end of the rear (num- 

ber two) suspension arm. Incorrect toe-in will cause the tires to wear 

improperly by making them scrub against the road surface. 

Camber is the tilting of the wheels from vertical when viewed 

from one end of the vehicle. When the wheels tilt out at the top, the 

camber is said to be positive (+). When the wheels tilt in at the top the 

camber is negative (-). The amount of tilt is measured in degrees from 

vertical and this measurement is called the camber angle. This angle 

affects the amount of tire tread which contacts the road and compen- 

sates for changes in the suspension geometry when the vehicle is cor- 

nering or traveling over an undulating surface. 
Caster is the tilting of the front steering axis from the vertical. A 

tilt toward the rear is positive caster and a tilt toward the front is nega- 

tive caster. 
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General information —s 

These models feature a “unibody” layout, using a floor pan with 

front and rear frame side rails which support the body components, 
front and rear suspension systems and other mechanical components. 

Certain components are particularly vulnerable to accident damage 

and can be unbolted and repaired or replaced. Among these parts are 

the body moldings, bumpers, hood and trunk lids and all glass. 
Only general body maintenance practices and body panel repair 

procedures within the scope of the do-it-yourselfer are included in this 

Chapter. 

2  ~ Body - maintenance 

1. The condition of your vehicie’s body is very important, because 

the resale value depends a great deal on it. It’s much more difficult to 

repair a neglected or damaged body than it is to repair mechanical 

components. The hidden areas of the body, such as the wheel wells, 

the frame and the engine compartment, are equally important, al- 

though they don’t require as frequent attention as the rest of the body. 

Hood - removal, installation and adjustMent ............:c:ccccesseeeeeees 9 
Instrument cluster trim panel - removal and installation................ 21 

Outside mirror - removal and installation ..........csceseeseeseeeteeeeeees 19 
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2 Once a year, or every 12,000 miles, it’s a good idea to have the 

underside of the body steam cleaned. All traces of dirt and oil will be 
removed and the area can then be inspected carefully for rust, dam- 

aged brake lines, frayed electrical wires, damaged cables and other 

problems. The front suspension components should be greased after 

completion of this job. 

3  Atthe same time, clean the engine and the engine compartment 

with a steam cleaner or water soluble degreaser. 

4. The wheel wells should be given close attention, since under- 

coating can peel away and stones and dirt thrown up by the tires can 
cause the paint to chip and flake, allowing rust to set in. If rust is 

found, clean down to the bare metal and apply an anti-rust paint. 

5 The body should be washed about once a week. Wet the vehicle 
thoroughly to soften the dirt, then wash it down with a soft sponge and 
plenty of clean soapy water. If the surplus dirt is not washed off very 

carefully, it can wear down the paint. 
6 Spots of tar or asphalt thrown up from the road should be re- 
moved with a cloth soaked in solvent. 
7 Once every six months, wax the body and chrome trim. If a 
chrome cleaner is used to remove rust from any of the vehicle’s plated 

parts, remember that the cleaner also removes part of the chrome, so 

use it sparingly. 
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3 _s*Vinyl trim - maintenance 

Don’t clean vinyl trim with detergents, caustic soap or petroleum- 
based cleaners. Plain soap and water works just fine, with a soft brush 

to clean dirt that may be ingrained. Wash the vinyl! as frequently as the 
rest of the vehicle. 

After cleaning, application of a high quality rubber and vinyl! pro- 
tectant will help prevent oxidation and cracks. The protectant can also 
be applied to weatherstripping, vacuum lines and rubber hoses, which 

often fail as a result of chemical degradation, and to the tires. 

4 Upholstery and carpets - maintenance 

1 Every three months remove the carpets or mats and clean the in- 

terior of the vehicle (more frequently if necessary). Vacuum the uphol- 
stery and carpets to remove loose dirt and dust. 
2 Leather upholstery requires special care. Stains should be re- 
moved with warm water and a very mild soap solution. Use a clean, 
damp cloth to remove the soap, then wipe again with a dry cloth. 
Never use alcohol, gasoline, nail polish remover or thinner to clean 
leather upholstery. 
3. After cleaning, regularly treat leather upholstery with a leather 
wax. Never use car wax on leather upholstery. 
4 In areas where the interior of the vehicle is subject to bright sun- 

light, cover leather seats with a sheet if the vehicle is to be left out for 
any length of time. 

5 Body repair - minor damage 

See color photo sequence 

Repair of minor scratches 
1 If the scratch is superficial and does not penetrate to the metal of 

the body, repair is very simple. Lightly rub the scratched area with a 
fine rubbing compound to remove loose paint and built-up wax. Rinse 
the area with clean water. 

2 Apply touch-up paint to the scratch, using a small brush. Con- 
tinue to apply thin layers of paint until the surface of the paint in the 
scratch is level with the surrounding paint. Allow the new paint at least 
two weeks to harden, then blend it into the surrounding paint by rub- 
bing with a very fine rubbing compound. Finally, apply a coat of wax to 
the scratch area. 

3 If the scratch has penetrated the paint and exposed the metal of 
the body, causing the metal to rust, a different repair technique is re- 
quired. Remove all loose rust from the bottom of the scratch with a 
pocket knife, then apply rust inhibiting paint to prevent the formation 
of rust in the future. Using a rubber or nylon applicator, coat the 
scratched area with glaze-type filler. If required, the filler can be mixed 
with thinner to provide a very thin paste, which is ideal for filling narrow 
scratches. Before the glaze filler in the scratch hardens, wrap a piece 

of smooth cotton cloth around the tip of a finger. Dip the cloth in thin- 
ner and then quickly wipe it along the surface of the scratch. This will 
ensure that the surface of the filler is slightly hollow. The scratch can 
now be painted over as described earlier in this section. 

Repair of dents 
4 When repairing dents, the first job is to pull the dent out until the 
affected area is as close as possible to its original shape. There is no 
point in trying to restore the original shape completely as the metal in 
the damaged area will have stretched on impact and cannot be re- 
stored to its original contours. It is better to bring the level of the dent 
up to a point which is about 1/8-inch below the level of the surround- 
ing metal. In cases where the dent is very shallow, it is not worth trying 
to pull it out at all. 

5 If the back side of the dent is accessible, it can be hammered out 
gently from behind using a soft-face hammer. While doing this, hold a 
block of wood firmly against the opposite side of the metal to absorb 
the hammer blows and prevent the metal from being, stretched. 

6 If the dent is in a section of the body which has double layers, or 

some other factor makes it inaccessible from behind, a different tech- 

nique is required. Drill several small holes through the metal inside the 

damaged area, particularly in the deeper sections. Screw long, selftap- 

ping screws into the holes just enough for them to get a good grip in 

the metal. Now the dent can be pulled out by pulling on the protruding 

heads of the screws with locking pliers. 

7 The next stage of repair is the removal of paint from the damaged 

area and from an inch or so of the surrounding metal. This is done with 

a wire brush or sanding disk in a drill motor, although it can be done 

just as effectively by hand with sandpaper. To complete the prepara- 

tion for filling, score the surface of the bare metal with a screwdriver or 

the tang of a file, or drill small holes in the affected area. This will pro- 

vide a good grip for the filler material. To complete the repair, see the 

subsection on filling and painting later in this Section. 

Repair of rust holes or gashes 
8 Remove all paint from the affected area and from an inch or so of 

the surrounding metal using a sanding disk or wire brush mounted in a 
drill motor. If these are not available, a few sheets of sandpaper will do 

the job just as effectively. 
9 With the paint removed, you will be able to determine the severity 
of the corrosion and decide whether to replace the whole panel, if pos- 

sible, or repair the affected area. New body panels are not as expen- 
sive as most people think and it is often quicker to install a new panel 

than to repair large areas of rust. 

10 Remove all trim pieces from the affected area except those which 
will act as a guide to the original shape of the damaged body, such as 
headlight shells, etc. Using metal snips or a hacksaw blade, remove all 
loose metal and any other metal that is badly affected by rust. Ham- 

mer the edges of the hole in to create a slight depression for the filler 
material. 
11 Wire brush the affected area to remove the powdery rust from the 
surface of the metal. If the back of the rusted area is accessible, treat 
it with rust inhibiting paint. 
12 Before filling is done, block the hole in some way. This can be 
done with sheet metal riveted or screwed into place, or by stuffing the 
hole with wire mesh. 
13. Once the hole is blocked off, the affected area can be filled and 

painted. See the following subsection on filling and painting. 

Filling and painting 
14 Many types of body fillers are available, but generally speaking, 
body repair kits which contain filler paste and a tube of resin hardener 
are best for this type of repair work. A wide, flexible plastic or nylon 

applicator will be necessary for imparting a smooth and contoured fin- 
ish to the surface of the filler material. Mix up a small amount of filler 
on a clean piece of wood or cardboard (use the hardener sparingly). 
Follow the manufacturer’s instructions on the package, otherwise the 
filler will set incorrectly. 

15 Using the applicator, apply the filler paste to the prepared area. 
Draw the applicator across the surface of the filler to achieve the de- 

sired contour and to level the filler surface. As soon as a contour that 
approximates the original one is achieved, stop working the paste. If 
you continue, the paste will begin to stick to the applicator. Continue 
to add thin layers of paste at 20-minute intervals until the level of the 
filler is just above the surrounding metal. 
16 Once the filler has hardened, the excess can be removed with a 
body file. From then on, progressively finer grades of sandpaper 
should be used, starting with a 180-grit paper and finishing with 600- 
grit wet-or-dry paper. Always wrap the sandpaper around a flat rubber 
or wooden block, otherwise the surface of the filler will not be com- 
pletely flat. During the sanding of the filler surface, the wet-or-dry pa- 
per should be periodically rinsed in water. This will ensure that a very 
smooth finish is produced in the final stage. 
17 At this point, the repair area should be surrounded by a ring of 
bare metal, which in turn should be encircled by the finely feathered 
edge of good paint. Rinse the repair area with clean water until all of 
the dust produced by the sanding operation is gone. 
18 Spray the entire area with a light coat of primer. This will reveal 
any imperfections in the surface of the filler. Repair the imperfections 
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with fresh filler paste or glaze filler and once more smooth the surface 
with sandpaper. Repeat this spray-and-repair procedure until you are 
satisfied that the surface of the filler and the feathered edge of the 
paint are perfect. Rinse the area with clean water and allow it to dry 
completely. 
19 The repair area is now ready for painting. Spray painting must be 
carried out in a warm, dry, windless and dust free atmosphere. These 
conditions can be created if you have access to a large indoor work 
area, but if you are forced to work in the open, you will have to pick the 
day very carefully. If you are working indoors, dousing the floor in the 
work area with water will help settle the dust which would otherwise 
be in the air. If the repair area is confined to one body panel, mask off 
the surrounding panels. This will help minimize the effects of a slight 
mismatch in paint color. Trim pieces such as chrome strips, door han- 

dles, etc., will also need to be masked off or removed. Use masking 
tape and several thicknesses of newspaper for the masking opera- 
tions. 
20 Before spraying, shake the paint can thoroughly, then spray a 

test area until the spray painting technique is mastered. Cover the re- 

pair area with a thick coat of primer. The thickness should be built up 

using several thin layers of primer rather than one thick one. Using 

600-grit wet-or-dry sandpaper, rub down the surface of the primer un- 

til it is very smooth. While doing this, the work area should be thor- 
oughly rinsed with water and the wet-or-dry sandpaper periodically 

rinsed as well. Allow the primer to dry before spraying additional 
coats. 

21 Spray on the top coat, again building up the thickness by using 

several thin layers of paint. Begin spraying in the center of the repair 

area and then, using a circular motion, work out until the whole repair 

area and about two inches of the surrounding original paint is covered. 

Remove all masking material 10 to 15 minutes after spraying on the fi- 

nal coat of paint. Allow the new paint at least two weeks to harden, 

then use a very fine rubbing compound to blend the edges of the new 

paint into the existing paint. Finally, apply a coat of wax. 

6 Body repair - major damage 

1 Major damage must be repaired by an auto body shop specifi- 

cally equipped to perform unibody repairs. These shops have the spe- 

cialized equipment required to do the job properly. 

2 ‘If the damage is extensive, the body must be checked for proper 

alignment or the vehicle’s handling characteristics may be adversely 

affected and other components may wear at an accelerated rate. 

3 Due to the fact that all of the major body components (hood, 

fenders, etc.) are separate and replaceable units, any seriously dam- 

aged components should be replaced rather than repaired. Some- 

times the components can be found in a wrecking yard that special- 

izes in used vehicle components, often at considerable savings over 

the cost of new parts. 

7 Hinges and locks - maintenance 

Once every 3000 miles, or every three months, the hinges and 

latch assemblies on the doors, hood and trunk should be given a few 

drops of light oil or lock lubricant. The door latch strikers should also 

be lubricated with a thin coat of grease to reduce wear and ensure free 

movement. Lubricate the door and trunk locks with spray-on graphite 

lubricant. 

8 Windshield and fixed glass - replacement 

Replacement of the windshield and fixed glass requires the use of 

special fast-setting adhesive/caulk materials and some specialized 

tools. It is recommended that these operations be left to a dealer or a 

shop specializing in glass work. 

9.1 Before removing the hood make marks around the hinge 
bolts (A). When adjusting the hood make a mark around the 

complete hinge plate (B) 

9.11 To adjust the hood bumpers loosen the locking nut (A) and 

prevent it from tightening while adjusting the screw (B) 

9 Hood - removal, installation and adjustment 

Refer to illustrations 9.1 and 9.11 

Note: The hood is heavy and somewhat awkward to remove and install 
- at least two people should perform this procedure. 

Removal and installation 
1 Make marks around the bolt heads to ensure proper alignment 
during installation (see illustration). 

2 Use blankets or pads to cover the cowl area of the body and 
fenders. This will protect the body and paint as the hood is lifted off. 
3 Disconnect any cables or wires that will interfere with removal. 

4 Have an assistant support the hood. Remove the hinge-to-hood 
screws or bolts. 
5 _Lift off the hood. 
6 Installation is the reverse of removal. 

Adjustment 
7  Fore-and-aft and side-to-side adjustment of the hood is done by 
moving the hinge plate slot after loosening the bolts or nuts. 
8 Scribe a line around the entire hinge plate so you can judge the 
amount of movement (see illustration 9.1) 

9 Loosen the bolts or nuts and move the hood into correct align- 
ment. Move it only a little at a time. Tighten the hinge bolts or nuts and 
carefully lower the hood to check the position. 
10 If necessary after installation, the entire hood latch assembly can 
be adjusted up-and-down as well as from side-to-side on the radiator 
support so the hood closes securely, flush with the fenders. To make 

the adjustment, scribe a line around the hood latch mounting bolts to 
provide a reference point, then loosen them and reposition the latch 

assembly, as necessary. Following adjustment, retighten the mounting 
bolts. 

11 



This photo sequence illustrates the repair of a dent and After removing any adjacent body trim, hammer the dent out. 
damaged paintwork. The procedure for the repair of a hole is The damaged area should then be made slightly concave 
similar. Refer to the text for more complete instructions : 

3 
Dig? 

a og 

Use coarse sandpaper or a sanding disc on a drill motor to The damaged area should be treated with rust remover prior to 
remove all paint from the damaged area. Feather the sanded application of the body filler. In the case of a rust hole, all rusted 
area into the edges of the surrounding paint, using progressively sheet metal should be cut away 
finer grades of sandpaper 

ex, foe a 
Carefully follow manufacturer's instructions when mixing the Apply the filler with a flexible applicator in thin layers at 20 
body filler so as to have the longest possible working time minute intervals. Use an applicator such as a wood spatula for during application. Rust holes should be covered with fiberglass confined areas. The filler should protrude slightly above the 
screen held in place with dabs of body filler prior to repair surrounding area 



Shape the filler with a surform-type plane. Then, use water and 
progressively finer grades of sandpaper and a sanding block to 
wet-sand the area until it is smooth. Feather the edges of the 
repair area into the surrounding paint. 

Wet-sand the primer with fine (approximately 400 grade) 
sandpaper until the area is smooth to the touch and blended 
into the surrounding paint. Use filler paste on minor 
imperfections 

Choose a dry, warm, breeze-free area in which to paint and 
make sure that adjacent areas are protected from over-spray. 

Shake the spray paint can thoroughly and apply the top coat to 

the repair area, building it up by applying several coats, working 

from the center 

e j 
Use spray or brush applied primer to cover the entire repair area 
so that slight imperfections in the surface will be filled in. Prime 
at least one inch into the area surrounding the repair. Be careful 
of over-spray when using spray-type primer 

After the filler paste has dried, use rubbing compound to ensure 
that the surface of the primer is smooth. Prior to painting, the 
surface should be wiped down with a tack rag or lint-free cloth 
soaked in lacquer thinner 

11 

After allowing at least two weeks for the paint to harden, use 
fine rubbing compound to blend the area into the original paint. 
Wax can now be applied 
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10.2 Push the lock cable out of its groove so the end nipple 

pops free (arrow). Unclip the cable and any electrical connections 

that will interfere with removal 

11 Finally, adjust the hood bumpers on the radiator support so the 

hood, when closed, is flush with the fenders (see illustration). 

12 The hood latch assembly, as well as the hinges, should be peri- 

odically lubricated with white, lithium-base grease to prevent binding 
and wear. 

10. Trunk lid/rear liftgate - removal and installation 

Refer to illustrations 10.2 and 10.3 

Note: The Trunk lid/rear liftgate is heavy and somewhat awkward to re- 
move and install - at least two people should perform this procedure. 

1 Open the trunk lid and cover the edges of the trunk compartment 

with pads or cloths to protect the painted surfaces when the lid is re- 
moved. 

2 Disconnect any cables or wire harness connectors attached to 
the trunk lid that would interfere with removal (see illustration). 

3 Make alignment marks around the hinge bolt mounting flanges 
(see illustration). 

4 Have an assistant support the trunk lid/rear liftgate and detach 
the support struts (see Section 11). 

5 While an assistant supports the lid or liftgate, remove the lid-to- 
hinge bolts on both sides and lift it off. 

6 Installation is the reverse of removal. Note: When reinstalling the 
trunk lid or liftgate, align the lid-to-hinge bolts with the marks made 
during removal. 

aN 

11.1a With the trunk lid/rear liftgate open loosen the upper 
retention bolt (arrow) - do not remove it at this stage 

Chapter 11 Body 

10.3 Scribe a mark around the hinge plate to help with 
lid/liftgate realignment on installation 

7 After installation, close the lid and make sure it’s in proper align- 

ment with the surrounding panels. If the lid/liftgate requires adjustment 
see Section 12 for the procedure. 

11. Support strut - replacement 

Refer to illustrations 11.1a and 11.1b 

Warning: The support strut is filled with pressurized gas - do not Gdis- 
sassemble this. component, if it is faulty replace it with a new one. 
Note: The trunk lid/rear liftgate is heavy and somewhat awkward to 
hold securely while replacing the struts - at least two people should 
perform this procedure. 

1 See illustrations 11.1a and 11.1b for the removal procedure, be 
sure to read the accompanying text. 

2 Installation is the reverse of the removal procedure. 

12. Trunk lid/rear liftgate - adjustment 

‘Refer to illustrations 12.1, 12.3a, 12.3b and 12.4 

1 Forward-and-backward and side-to-side adjustments are made 

by loosening the hinge to lid/liftgate bolts and gently moving the 
lid/liftgate into correct alignment (see illustration). 

_11.1b Ensure that the trunk lid/rear liftgate is securely 
supported and remove the lower retention bolt (arrow). Return to 
the upper retention bolt, remove the bolt and pull the strut free 
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12.1 Loosen the hinge bolts (A) to adjust the lid/liftgate forward- 
and-backward and side-to-side. Adding or removing shims (B) will 

alter the vertical alignment of the lid/liftgate 

12.3b . ..on liftgate models the mounting bolts can be reached 

through the access holes 

2 = Vertical adjustments to the lid /liftgate are made by increasing or 

decreasing the number of shims used on the hinge (see illustration 
12.1). 
3 On trunk lid models the lock position is altered by loosening the 
retention bolts securing the lock to the lid. Rear liftgate models have 
access holes through which the lock retention bolts may be reached 

(see illustrations). 
4 Having adjusted the lock the lock striker can be adjusted by loos- 
ening the mounting bolts (see illustration) and gently tapping it into 
position with a plastic hammer. 

-13.3a Work a cloth up behind the regulator handle and move it 

back-and-forth ... 

Loosen the lock mounting bolts (arrows) to 
adjust the lock... 

12.3a 

12.4 Adjust the lock striker by loosening the mounting bolts 
(arrows) and tapping the striker with a soft-faced hammer 

13 Door trim panel - removal and installation 

Refer to illustrations 13.3a, 13.3b, 13.3c, 13.4a, 13.4b, 13.4c, 13.4d, 
13.4e, 13.6 and 13.7 

1 Disconnect the negative cable from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 

2 Remove the outside mirror bracket cover (see Section 19). 

3 On manual window regulator equipped models, remove the win- 
dow crank by working a cloth back-and-forth behind the handle to dis- 
lodge the retainer (see illustrations). A special tool is available for this 
purpose (see illustration) but it’s not essential. With the retainer re- 
moved, pull off the handle. 

ERIS re 

. . until the retainer (arrow) is pushed up 
so you can remove it 

13.3b 

11 



11-8 Chapter 11 Body 

13.3c If you have access to a special tool like this one, use it to 13.4a To remove the door trim gently pry the armrest screw 

disengage the retainer covers off (A) and remove the screws behind them, remove the 
lower carpet screws (B) and the door light cover screws (C) 

13.4b Late model vehicles have screws located at the front and __ 13.4c Disconnect the door light connector and remove the 
back of the trim panel. To remove them gently pry the covers off - mounting screw (arrow) 

notice that the screwdriver tip is wrapped in tape to prevent 

damaging the trim 

13.4d Remove the door handle screw (arrow)... 13.4e ...0on late model vehicles there are two further screws 
behind the door handle 
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14.2 Use two jackstands padded with rags (to protect the paint) 

to support the door during the removal and 

installation procedures 

14.3b Be sure to keep the locking pin retention clip (arrow) 

for installation 

4 Remove any door trim panel retaining screws and door pull/arm- 

rest assemblies (see illustrations). 
5 _ Insert a wide putty knife or a thin pry bar between the trim panel 
and door to disengage the retaining clips. Work around the outer edge 

until the panel is free. 
6 Once all of the clips are disengaged, detach the trim panel, un- 
plug any electrical connectors and remove the trim panel from the ve- 

i’ 

13.7 If the plastic water deflector is peeled off carefully it can 

be reused 

re 
14.3a Gently tap the locking pin (arrow) free of the stop strut 

hicle by gently pulling it up and out (see illustration). 

7 For access to the inner door, peel back the plastic water deflec- 
tor, taking care not to tear it (see illustration). To install the trim panel, 
first press the water deflector into place. 

8 Prior to installation of the door panel, be sure to reinstall any clips 

in the panel which may have come out during the removal procedure 
and stayed in the door. 

9 Plug in any electrical connectors and place the panel in position. 
Press it into place until the clips are seated and install any retaining 

screws and armrest/door pulls. Install the manual regulator window 
crank or power switch assembly. 

14 Door - removal, installation and adjustment 

Removal and installation 
Refer to illustrations 14.2, 14.3a, 14.3b and 14.4 

1 Remove the door trim panel (see Section 13) and disconnect any 

electrical connectors and push them through the door opening so they 
won't interfere with removal. 

2 Position a jack or jackstands under the door or have an assistant 

on hand to support the door when the hinge bolts are removed (see il- 
lustration). Note: /f a jack or stand is used, place a rag between it and 
the door to protect the door’s paint. 
3 Remove the door stop strut center pin (see illustrations). 

11 
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14.4 Before loosening or removing them, mark the door 

bolt locations 

A 

14.6b Adjust the door up-and-down or in-and-out after 

loosening the hinge to door bolts 

4 Scribe around the door bolts (see illustration). 
5 Remove the hinge-to-door bolts and carefully detach the door. 
Installation is the reverse of removal. 

Adjustment 
Refer to illustrations 14.6a, 14.6b and 14.6c 

6 Following installation, make sure the door is aligned properly. Ad- 
just it if necessary as follows: 
a) Up-and-down and forward-and-backward adjustments are made 

by loosening the hinge-to-body bolts and moving the door, as 
necessary. A special offset tool may be required to reach some of 
the bolts (see illustration). 

b) In-and-out and up-and-down adjustments are made by loosening 

the door side hinge bolts and moving the door, as necessary. A 
special offset tool may be required to reach some of the bolts 
(see illustration). 

c) The door lock striker can also be adjusted both up-and-down and 
sideways to provide a positive engagement with the locking 
mechanism. This is done by loosening the screws and moving 
the striker, as necessary (see illustration). 

14.6a When adjusting the door up-and-down or forward-and- 

backward a special cranked wrench such as this one (SST-09812- 

00010, available from your dealer) or equivalent will make the 

job easier 

i 
5 

14.6c Adjust the door lock striker by loosening the mounting 
screws (arrows) and gently tapping the striker in the 

desired direction 

15 Door latch, lock cylinder and handle - removal and installa- 

tion 

1 Remove the door trim panel and water deflector (Section 13). 

Door lock 
Refer to illustration 15.2 

2 Reach behind the door panel and disconnect the links from the 
outside handle and the lock cylinder (see illustration). 

3 If so equipped disconnect the power door connectors and their 
bolt. Remove the lock retaining screws from the end of the door and 
on older models the two retaining bolts (see illustration 15.2). 

15.2 Disconnect the control links (A) from the outside handle 

and lock cylinder and remove the mounting bolts (B) 
15.7 The outside handle retention bolts can be reached through 

access holes in the door frame 
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15.8a To separate the locking cylinder from the handle on late 15.8b ...on earlier models remove the retention bolt 
model vehicles pry the retaining clip off... 

ee 15.10b ...late model vehicles have three mounting bolts and 

™~. ee two control links 

15.10a On early model handles remove the handle screw (A), the 
two mounting bolts (B) and the control link (C) ... 

16.6 Remove the two mounting bolts and lift the glass free - 
16.4 Typical glass stopper and trim support location place a rag over the glass to help prevent scratching it 

4 _ Detach the door lock and (if equipped) the door lock solenoid. 11. Disconnect the link(s) from the inside handle control (see illustra- 
5 Installation is the reverse of removal. tion 15. 10a and 15.10b) and pull the handle free. 

i 12 Installation is the reverse of removal. 
Lock cylinder and outside handle 
Refer to illustration 15.7, 15.8a and 15.8b 

6 _ Disconnect the control link and electrical connector (if equipped) 16 Door window glass - removal and installation 

from the lock cylinder and outside handle (see illustration 15.2). 

7 Remove the outside handle retention bolts and pull the handle Refer to illustrations 16.4 and 16.6 

and lock cylinder from the door (see illustration). ’ 14 Remove the door trim panel and water deflector (Section 13). 
8 On late model vehicles use a screwdriver to pry the retaining clip 2 Lower the window glass. 

off and remove the lock cylinder from the door (see illustration). On 3 Remove the weatherstrip carefully, remove the clips and screws 

earlier models a single bolt holds the lock cylinder to the handle (see and pull the weatherstrip free - do not pull strongly as this may dam- 

illustration). age the weatherstrip. 
9 Installation is the reverse of removal. 4 Remove the upper glass stoppers and the trim supports (see il- 

. lustration). 
Inside handle 5 Onearly models remove the inner stabilizer. 
Refer to illustration 15.10a and 15.10b 6 Place a rag inside the door panel to help prevent scratching the 

10 Remove the retaining screws (see illustrations). glass and remove the two glass mounting bolts (see illustration). 
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17.4a Remove the equalizer arm bracket bolts (A) and on late 

models the four regulator mounting bolts (B)... 

& 
18.3 Remove the bumper retention bolts (viewed from below) 

7 Remove the glass by pulling it up. 
8 Installation is the reverse of the removal procedure. 

17 Door glass regulator - removal and installation 

Refer to illustrations 17.4a and 17.4b 

1 Remove the door trim panel and water deflector (see Section 13). 
2 Remove the window assembly (see Section 16). 
3 If so equipped unclip the power control connector from the panel 
and disconnect it. 

4 Remove the equalizer arm bracket mounting bolts and the regula- 
tor mounting bolts (see illustrations) 

5 Pull the regulator through the service hole to remove it. 
6 Installation is the reverse of removal. 

18 Front and rear bumper - removal and installation 

Front bumper 
Refer to illustrations 18.3, 18.4 and 18.5 

Warning: On airbag-equipped models, if the vehicle has been involved 
in a collision and the airbags discharged, the airbag and sensors 
should be checked and/or replaced by an authorized dealer. Also, al- 

ways disconnect the negative battery cable when working in the vicin- 
ity of the impact sensors to avoid the possibility of accidental deploy- 
ment of the airbag, which could cause personal injury. 

Caution: /f the.stereo in your vehicle is equipped with an anti-theft sys- 

tem, refer to the information on page 0-15 at the front of this manual 
before detaching the cable. 

. early model vehicles have three regulator mounting 
bolts (arrows) 

17.4b 

18.4 Unclip the bumper cover from the fender panel. Be sure to 

protect the fender and bumper cover by using a rag and a 

taped screwdriver 

ee 

18.5 Remove the upper cover nuts and lower cover bolts 
(arrows) to free the cover from the bumper 

1 Apply the parking brake, block the rear wheels, lift the front of the 
vehicle and support it securely on jackstands 
2 Disconnect the negative battery lead from the battery and dis- 
connect any wiring that would interfere with bumper removal. 
3 Pry the bumper cover clips free of the fender, take care to avoid 
damaging the bumper cover and the fender (see illustration). 
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18.7a Working in the trunk pull the carpet up and pry the rubber 

grommets out (arrows) 

ek 

18.7c Pry the bumper cover from the rear body panel until the 

upper and lower metai clips are free - lower clip shown (arrow). 
Pull the complete bumper assembly free 

18.8a Before installing the bumper pry the bumper cover 

retention strip (A) from the body. Two large screwdrivers covered 

in tape pushed in opposite directions can be used to pop 

the strip out 

4 Working under the vehicle remove the front bumper retention 

bolts (see illustration). 

5 Pull the bumper assembly from the vehicle. To remove the 

bumper cover from the bumper unit remove the upper and lower cover 

nuts/bolts (see illustration). 

6 Installation is the reverse of the removal procedure. 

Remove the rear bumper retention bolts (arrows) 18.7b 

18.7d To remove the bumper cover unscrew the upper and 
lower bumper cover nuts/bolts from the bumper (arrows) 

18.8b Position the retention strip (A) on the corners of the 
bumper cover and push the retention clips (B) into place. The rest 

of bumper installation is the reverse of the removal procedure 

Rear bumper 
Refer to illustrations 18.7a, 18.7b, 18.7c, 18.7d, 18.8a and 18.8b 

7 For the removal procedure follow illustrations 18.7a through 

18.7d, taking care to stay in order and to read the accompanying text. 

8 Before the bumper is installed reconnect the bumper cover clips 

(see illustrations). To install the bumper and bumper cover reverse 

the removal procedure. 
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19.1 Gently pry the mirror bracket cover off using a small 

screwdriver - notice that the screwdriver is wrapped in tape to 

prevent damaging the trim 

20.1b ...and rear retention bolts (arrow) to remove the front 

seats. Be sure to disconnect any electrical connections 

19 Outside mirror - removal and installation 

Refer to illustrations 19.1, 19.2a and 19.2b 

1 Gently pry the mirror bracket cover off using a small screwdriver. 
Be sure to tape the tip of the screwdriver to prevent damaging the trim 
(see illustration). 

2 Remove the three retaining screws and detach the mirror (see il- 
lustration). On models with speakers mounted on the door mirror 
bracket, remove the two screws securing the speaker to the bracket 

19.2a Remove the three screws securing the outside mirror to 

the bracket and lift the mirror free 

19.2b On later models remove the two speaker screws (arrows), 

move the speaker to one side and remove the screw previously 

hidden by the speaker 

20.3 To release the bottom seat pull the release tab forward 
(arrow), tilt the front of the seat up and pull free 

and the screw behind the speaker (see illustration). 
3 Installation is the reverse of removal. 

20 Seats - removal and installation 

Front seats 
Refer to illustrations 20.1a and 20.1b 

1 Remove the retaining bolts, unplug any electrical connectors and 
lift the seats from the vehicle (see illustrations). 
2 Installation is the reverse of removal. 

Rear seats - fixed type 
Refer to illustrations 20.3 and 20.4 

3 Pull the seat release tabs forward and lift the lower seat cushion 
up and free (see illustration). 
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20.4 Remove the mounting bolts (A) and pull the seat up (B) 21.2a On early models pull the side switches from the panel and 

disconnect their electrical connections 

21.2b On early models remove the four retention screws 21.2c ...on later models there is a fifth retention screw (arrow) 

(arrows) and pull the panel clear... that must be removed before the panel can be pulled clear 

4 Remove the mounting bolts from the bottom of the seat back and 
pull the seat up to free the upper mounting slots (see illustration). 

5 Installation is the reverse of removal. 

Rear seats - split type 
6  Onsplit foldable type seats disengage the rear seat back lock. 

7  Disengage the seat release tab, tilt the front of the seat up and 

pull the lower seat free (see illustration 20.4). 

8 Remove the rear seat hinge bolts and pull the seat clear. 

21. Instrument cluster trim panel - removal and installation 

Refer to illustrations 21.2a, 21.2b and 21.2c 

Warning: On airbag-equipped models, always disconnect the negative 

battery cable when working in the vicinity of the impact sensors to es Pe ee : 

avoid the possibility of accidental deployment of the airbag, which 22.1 Early model glove boxes are held in place by two screws 1 1 

could cause personal injury. : (arrows) at the base of the glove box door 
1 Disconnect the negative lead from the battery. Caution: /f the 

stereo in your vehicle is equipped with an anti-theft system, refer to the 

information on page 0-15 at the front of this manual before detaching 22 Glovebox - removal and installation 

the cable. 
2 Follow illustrations 21.2a through 21.2c taking care to stay in 

order and to read the accompanying text. 

3 Installation is the reverse of the removal procedure. 

Refer to illustrations 22.1 and 22.2 

1 On early models remove the two screws at the bottom of the 

glovebox and pull the compartment free (see illustration). 
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22.2 In addition to the lower screws later models have two 

screws inside the glove compartment itself (arrows) 

23.2a Remove the panel screws and the two hood release latch 

screws (arrows) 

23.3a On early model vehicles remove the bolt and screw from 
below the speaker cover 

2 On later models remove the lower screws and then open the 
glovebox and remove the two upper screws (see illustration). 
3 Installation is the reverse of removal. 

23 Steering column cover and panel - removal and installation 

Refer to illustrations 23.1, 23.2a, 23.2b, 23.3a, 23.3b and 23.4 

Warning: On airbag-equipped models, always disconnect the negative 
battery cable when working in the vicinity of the impact sensors to 
avoid the possibility of accidental deployment of the airbag, which 
could cause personal injury. 

7 

Ps 
844 444 ¢- 

23.1 Remove the lower steering cover screws (early model 

shown) and pull the cover free 

: Se ee i Mp woR 

23.2b On late model vehicles remove the cover plate (A) to 

gain access to the two panel screws (B) to the right of the 
steering column 

23.3b Late model vehicles have a single screw in the lower left 

hand corner of the speaker cover 

Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of this manual 
before detaching the cable. 

1 Remove the lower steering cover by removing the retention 
screws (see illustration). 
2 Remove the retention screws from the steering column panel, 
disengage the hood release latch and remove the two screws securing 
the latch to the panel (see illustrations). 
3 Remove the bolt and/or screw from below the left hand speaker 
cover (see illustrations). 
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i 
\ 

23.4 Remove the retention screw (arrow) located above the 
speaker - early model vehicles only 

a a 

24.2 Remove the console compartment screws (arrows) 

4  Onearly model vehicles pull the speaker cover off and remove 
the retention screw located above the speaker (see illustration). 

5 Disconnect any electrical connections and pull the panel off. 

6 _ Installation is the reverse of the removal procedure. 

i eee UU UU UEIEIEIIE SISSIES 

24 Console and center trim panel - removal and installation 

ue 

Refer to illustrations 24.1, 24.2, 24.3, 24.5a, 24.5b and 24.6 

Warning: On airbag-equipped models, always disconnect the negative 

battery cable when working in the vicinity of the impact sensors to 

avoid the possibility of accidental deployment of the airbag, which 

could cause personal injury. The center airbag sensor assembly is lo- 

cated under the center console on airbag-equipped models. Caution: 

If the stereo in your vehicle is equipped with an anti-theft system, refer 

to the information on page 0-15 at the front of this manual before de- 

taching the cable. 

1 Disconnect the negative cable from the battery. To remove the 

console slide the seats fully forward and remove the rear screws - one 

on either side of the console. Then push the seat fully back and re- 

move the forward retention screw(s) (see illustrations). 

2 Remove the screws located in the bottom of the console com- 

partment, on late model vehicles pull the tape box out of the console 

compartment to gain access to the screws (see illustration). 

3. Pull the hand brake as near to vertical as possible, on early model 

automatic transaxle equipped vehicles place the gear lever in an up- 

24.1 On early models there are three retention screws on either 

side of the console (arrows). Late models have 

two retention screws 

24.3 Remove the trim below the handbrake to facilitate 

console removal 

24.5a On early models remove the three panel screws and the 

strut bolt from either side of the center panel 

right position. Remove the trim plate below the handbrake (see illus- 

tration). 
4 Pull the whole console up and free. 

5 Remove the center trim panel side retention bolts (see illustra- 

tions). 
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24.6 Remove the two upper screws (arrows - early models only) 

and having pulled the ashtray from the panel the two 

lower screws (arrows) 

6 Pull the ashtray out and remove the front retention screws, pull 
the gear lever back and pull the trim panel out slightly to allow access 
to electrical connections (see illustration). 

7 Once all electrical connections have been disconnected pull the 
unit free. 

8 Installation is the reverse of the removal procedure. 

25 Speaker covers - removal and installation 

Refer to illustrations 25.3a, 25.3b and 25.3c 

1 Disconnect the negative lead from the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 

Front speakers - early models 
2 For the removal of the drivers side speaker cover (see Section 
25). 
3 Remove the retaining screws (see illustrations) and pull the pas- 

senger speaker cover forward to gain access to the electrical connec- 
tor. 

Front speaker - late models 
4 Recent models have tweeters mounted in the outside mirror trim 
panels, to remove them see Section 19. 

5 On late model vehicles the right hand speaker cover is part of the 
glovebox assembly, for the removal procedure see Section 22. 

= 

25.3c Disconnect any electrical connectors and pull the 
speakers free 
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28.10 Release the windshield latch by pulling in the 
direction indicated... 

6  Toremove the drivers side speaker follow the procedure for the 
removal of the steering column cover (see Section 23). 

7 Further speakers are installed in the door panels. To remove them 
follow the door trim panel removal procedure (see Section 13). 

Rear speakers 
8 Rear speakers are mounted either on the package shelf or in the 
rear quarter trim panel. 

9 Remove them by gently prying the cover off using a small screw- 
driver. Be sure to wrap the screwdrivers tip in tape to avoid scratching 
the trim. 

10 Remove any retaining screws, pull the speaker forward and dis- 
connect the electrical connection. 
11 Installation is the reverse of the removal procedure. 

26 Seat belts - check 

1. Check the seat belts, buckles, latch plates and guide loops for 
any obvious damage or signs of wear. 
2 Make sure the seat belt reminder light comes on when the key is 
turned on. 
3 The seat belts are designed to lock up during a sudden stop or 
impact, yet allow free movement during normal driving. The retractors 
should hold the belt against your chest while driving and rewind the 
belt when the buckle is unlatched. 
4 If any of the above checks reveal problems with the seat-belt sys- 

tem, replace parts as necessary. 

27 Radiator grille - removal and installation 

1 If necessary for access remove the radiator shroud cover (see 
Chapter 3, illustration 4.19). 
2 Disengage the grille retaining clips with a pair of needle-nose pli- 
ers. On some models, the center of the grille may be retained by two 

screws instead of clips. 
3 Once all of the retaining clips are disengaged, pull the grille out 

and remove it. 
4 To install the grille, press it into place until the clips lock in posi- 

tion]. 

28 Convertible top - general information 

Maintenance 
1 Do not run convertible models through automatic car washes, es- 

28.11... open the top about seven inches and push the latch 
back to the locked position. Failure to close the latch may result 

in damage to the top 

pecially those with high pressure water and rotating brushes. 
2 __ Periodically wash the top with mild soap suds, lukewarm water 
and a sponge. If further cleaning is required a mild foaming cleaner 
and a soft bristle handbrush may be used. 
3 The rear window is made of pliable plastic and care should be 
taken to avoid scratching it. Wash the window with warm or cold 
(never hot) water, a mild soap and a soft cloth, do not use solvents or 
harsh cleaning agents. Clean the cloth frequently and do not rub heav- 
ily, rinse the window thoroughly to avoid soap streaks. Never use a 
scraper or de-icing chemicals to remove ice or snow, instead use 
warm water. 

4 Wait until the top and rear window are completely dry before low- 
ering the top. Lowering the top while damp or wet may result in interior 
water damage and water stains or mildew forming on the top. 

General precautions 
5 Keep hands away from the side roof rail hinges when raising or 
lowering the top and make sure that the top latching handles are in the 
closed position when lowering the top. Make sure there are no items 
between the rear seat back and the top stowage area when lowering 
or raising the top. 
6  Donot open the top if the top is damp or wet, or if the rear win- 

dow is dirty. If the outside temperature is below 41°F (5°C) do not 
lower or raise the top. To open or close the top in cold weather, warm 
the interior and the top in a heated garage before operating the top 
mechanism. 
7 Always ensure that the top is either fully closed and latched, or 
completely open and stowed, never drive the vehicle with the top par- 
tially open. Do not sit or place excessive weight on the top at any time. 

Opening and closing the top 
Refer to illustrations 28.10, 28.11, 28.13 and 28.16 

8 Ensure that you are familiar with the precautions listed above be- 
fore operating the top mechanism. 
9 Set the park brake and put the transmission in neutral (manual 

transmissions) or park (automatic transmissions). Ensure that the igni- 

tion is on and lower all side windows and the sun visors. 
10 Unhook the tops windshield latches and open the top by pressing 
the top control switch (see illustration). 
11. When the top is about 7 inches (18 cm) from the windshield close 
the tops windshield latch (see illustration) and continue opening the 
top until it is all the way down. Failure to close the windshield latches 
may damage the top. 
12 To cover the top when it is fully open, pull the rear seatback for- 
ward and remove the top cover from the boot. 
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28.13 Snap the retaining clips onto the fasteners (arrows) 

13 Snap the covers forward retention snaps into place (see illustra- 
tion), secure the rubber retaining strip to the body and return the seat- 
back to the upright position. Ensure the rear seatback has hooked 
onto the cover and gently rock the seatback to ensure it has locked 
securely. 
14 To return the top to the closed position reverse the opening pro- 
cedure. 

15 If the need arises it is possible to open and close the top manu- 

ally. Ensure that the car is in neutral (manual transmission) or “P” (au- 

28.16 To operate the top manually twist the release valve switch 
(A) in the direction of the arrow (B) by 90° 

tomatic transmission), set the parking brake and lower the side win- 
dows and sun visors. If the battery is discharged and it is not possible 
to lower the windows, open the doors fully. 
16 In the trunk behind the right trim panel is a manual release valve 
(see illustration). Twist the release valve clockwise 900, and lower or 
raise the top manually. 
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1 General information 
ee 

The electrical system is a 12-volt, negative ground type. Power 

~ for the lights and all electrical accessories is supplied by a lead/acid- 

type battery which is charged by the alternator. 

This Chapter covers repair and service procedures for the various 

electrical components not associated with the engine. Information on 

the battery, alternator, distributor and starter motor can be found in 

Chapter 5. 
It should be noted that when portions of the electrical system are 

serviced, the cable should be disconnected from the negative battery 

terminal to prevent electrical shorts and/or fires. Caution: /f the stereo 

in your vehicle is equipped with an anti-theft system, refer to the infor- 

mation on page 0-15 at the front of this manual before detaching the 

cable. 

EEE 

2 ‘Electrical troubleshooting - general information 
nnn nee 

A typical electrical circuit consists of an electrical component, 

any switches, relays, motors, fuses, fusible links or circuit breakers re- 

lated to that component and the wiring and electrical connectors that 

link the component to both the battery and the chassis. To help you 

pinpoint an electrical circuit problem, wiring diagrams are included at 

the end of this book. 
Before tackling any troublesome electrical circuit, first study the 

appropriate wiring diagrams to get a complete understanding of what 
makes up that individual circuit. Trouble spots, for instance, can often 
be narrowed down by noting if other components related to the circuit 
are operating properly. If several components or circuits fail at one 
time, chances are the problem is in a fuse or ground connection, be- 
cause several circuits are often routed through the same fuse and 

ground connections. 
Electrical problems usually stem from simple causes, such as 

loose or corroded connections, a blown fuse, a melted fusible link or a 

bad relay. Visually inspect the condition of all fuses, wires and connec- 

tions in a problem circuit before troubleshooting it. 

If testing instruments are going to be utilized, use the diagrams to 

plan ahead of time where you will make the necessary connections in 

order to accurately pinpoint the trouble spot. 

The basic tools needed for electrical troubleshooting include a 

circuit tester or voltmeter (a 12-volt bulb with a set of test leads can 

also be used), a continuity tester, which includes a bulb, battery and 

set of test leads, and a jumper wire, preferably with a circuit breaker 

incorporated, which can be used to bypass electrical components. 

Before attempting to locate a problem with test instruments, use the 

wiring diagram(s) to decide where to make the connections. 
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GOOD BLOWN 

3.3 The fuses used in these models can be checked visually to 

determine if they are blown 

Voltage checks 
Voltage checks should be performed if a circuit is not functioning 

properly. Connect one lead of a circuit tester to either the negative 

battery terminal or a known good ground. Connect the other lead to a 

electrical connector in the circuit being tested, preferably nearest to 

the battery or fuse. If the bulb of the tester lights, voltage is present, 
which means that the part of the circuit between the electrical connec- 

tor and the battery is problem free. Continue checking the rest of the 
circuit in the same fashion. When you reach a point at which no volt- 
age is present, the problem lies between that point and the last test 

point with voltage. Most of the time the problem can be traced to a 

loose connection. Note: Keep in mind that some circuits receive volt- 
age only when the ignition key is in the Accessory or Run position. 

Finding a short 
One method of finding shorts in a circuit is to remove the fuse 

and connect a test light or voltmeter in its place to the fuse terminals. 

There should be no voltage present in the circuit. Move the wiring har- 
ness from side to side while watching the test light. If the bulb goes 
on, there is a short to ground somewhere in that area, probably where 
the insulation has rubbed through. The same test can be performed on 
each component in the circuit, even a switch. 

Ground check 
Perform a ground test to check whether a component is properly 

grounded. Disconnect the battery and connect one lead of a self-pow- 
ered test light, known as a continuity tester, to a known good ground. 

Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 
tem, refer to the information on page 0-15 at the front of this manual 

before detaching the cable. Connect the other lead to the wire or 
ground connection being tested. If the bulb goes on, the ground is 
good. If the bulb does not go on, the ground is not good. 

Continuity check 
A continuity check is done to determine if there are any breaks in 

a circuit - if it is passing electricity properly. With the circuit off (no 

power in the circuit), a self-powered continuity tester can be used to 
check the circuit. Connect the test leads to both ends of the circuit (or 
to the “power” end and a good ground), and if the test light comes on 
the circuit is passing current properly. If the light doesn’t come on, 
there is a break somewhere in the circuit. The same procedure can be 
used to test a switch, by connecting the continuity tester to the power 
in and power out sides of the switch. With the switch turned On, the 
test light should come on. 

Finding an open circuit 
When diagnosing for possible open circuits, it is often difficult to 

locate them by sight because oxidation or terminal misalignment are 
hidden by the electrical connectors. Merely wiggling an electrical con- 
nector on a sensor or in the wiring harness may correct the open cir- 
cuit condition. Remember this when an open circuit is indicated when 
troubleshooting a circuit. Intermittent problems may also be caused by 
oxidized or loose connections. 

Electrical troubleshooting is simple if you keep in mind that all 
electrical circuits are basically electricity running from the battery, 
through the wires, switches, relays, fuses and fusible links to each 

GOOD MELTED 

4.2 Fusible links can be checked visually to determine if 

they’re melted 

electrical component (light bulb, motor, etc.) and to ground, from 

which it is passed back to the battery. Any electrical problem is an in- 
terruption in the flow of electricity to and from the battery. 

3 ‘Fuses - general information 

Refer to illustration 3.3 

The electrical circuits of the vehicle are protected by a combina- 
tion of fuses, circuit breakers and fusible links. The fuse blocks are lo- 
cated under the instrument panel on the left and right sides of the 
dashboard, and in the engine compartment next to the battery and in 
front of the ABS actuator (see illustrations 6.2a and 6.2c). 

Each of the fuses is designed to protect a specific circuit, and the 

various circuits are identified on the fuse panel itself. 

Miniaturized fuses are employed in the fuse block. These com- 

pact fuses, with blade terminal design, allow fingertip removal and re- 
placement. If an electrical component fails, always check the fuse first. 
A blown fuse is easily identified through the clear plastic body. Visually 
inspect the element for evidence of damage (see illustration). If a 

continuity check is called for, the blade terminal tips are exposed in 
the fuse body. 

Be sure to replace blown fuses with the correct type. Fuses of 

different ratings are physically interchangeable, but only fuses of the 
proper rating should be used. Replacing a fuse with one of a higher or 
lower value than specified is not recommended. Each electrical circuit 
needs a specific amount of protection. The amperage value of each 
fuse is molded into the fuse body. 

If the replacement fuse immediately fails, don’t replace it again 
until the cause of the problem is isolated and corrected. In most 
cases, this will be a short circuit in the wiring caused by a broken or 
deteriorated wire. 

ee Oe ee 

4 Fusible links - general information 
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Refer to illustration 4.2 

Some circuits are protected by fusible links. The links are used in 
circuits which are not ordinarily fused, such as the ignition circuit. 

The fusible links on these models are similar to fuses in that they 
can be visually checked to determine if they are melted (see illustra- 
tion). 

To replace a fusible link, first disconnect the negative cable from 
the battery. Caution: /f the stereo in your vehicle is equipped with an 
anti-theft system, refer to the information on page 0-15 at the front of 
this manual before detaching the cable. Unplug the burned-out link 
and replace it with a new one (available from your dealer or auto parts 
store). Always determine the cause for the overload which melted the 
fusible link before installing a new one. 
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5.3 Insert a pin or paper clip into the circuit breaker reset hole 

and push it in to reset it 

5 _ Circuit breakers - general information 

Refer to illustration 5.3 

On early models circuit breakers protect components such as 
power windows, power door locks and headlights. Some circuit break- 

ers are located in the fuse boxes (see illustration 6.2c). 
Because on some models the circuit breaker resets itself auto- 

matically, an electrical overload in a circuit breaker protected system 
will cause the circuit to fail momentarily, then come back on. If the cir- 
cuit does not come back on, check it immediately. Note, however, that 

some circuit breakers must be reset manually. Once the condition is 

corrected, the circuit breaker will resume its normal function. 

To reset a manual circuit breaker, first disconnect the cable from 

the negative battery terminal. Caution: /f the stereo in your vehicle is 
equipped with an anti-theft system, refer to the information on page 0-15 
at the front of this manual before detaching the cable. Remove the cir- 

cuit breaker, insert a pin into the reset hole and push in (see illustra- 

tion). Reinstall the circuit breaker. 

6 Relays - general information 

Refer to illustrations 6.2a, 6.2b, 6.2c, 6.2d and 6.2e 

Several electrical accessories in the vehicle use relays to transmit 

the electrical signal to the component. If the relay is defective, that 

component will not operate properly. 
The various relays are mounted in several locations throughout 

the vehicle (see illustrations). 
If a faulty relay is suspected, it can be removed and tested by a 

dealer or other qualified shop. Defective relays must be replaced as a 

unit. 

7 Turn signal/hazard flashers - check and replacement 

Warning: On airbag-equipped models, always disconnect the negative 
battery cable when working in the vicinity of the instrument panel or 

steering column to avoid the possibility of accidental deployment of 
the airbag, which could cause personal injury. 
Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 

tem, refer to the information on page 0-15 at the front of this manual 

before detaching the cable. 
1 The turn signal/hazard flasher, a small canister shaped unit lo- 
cated behind the left kick panel (see illustrations 6.2c and 6.2e), 

flashes the turn signals. 
2 When the flasher unit is functioning properly, an audible click can 
be heard during its operation. If the turn signals fail on one side or the 

6.2a Typical engine compartment relay and fuse locations (1986 through 1989 models) 

1. No. 2 fuse and relay block (3S-GE & 2S-E engines) 

2 No. 5 fuse and relay block (without A.B.S.) 

3 No. 2 fuse and relay block (3S-FE engine) 

4 No. 5 fuse and relay block (with A.B.S.) 
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6.2b Typical passenger compartment relay and fuse locations (1986 through 1989 models) 

No.3 junction box 
Light retractor control relay 

Cruise control computer 

Fog light relay (3S-FE & 3S-GE engines) ARODMDs 

5 No.4 Fuse and relay block 

6 No.1 Fuse and relay block 
7 Integration relay 

other and the flasher unit does not make its characteristic clicking 
sound, a faulty turn signal bulb is indicated. 
3 If both turn signals fail to blink, the problem may be due toa 
blown fuse, a faulty flasher unit, a broken switch or a loose or open 
connection. If a quick check of the fuse box indicates that the turn sig- 
nal fuse has blown, check the wiring for a short before installing a new 
fuse. 
4 To replace the flasher, simply pull it out of the fuse block or wiring 
harness. 

5 Make sure that the replacement unit is identical to the original. 
Compare the old one to the new one before installing it. 
6 Installation is the reverse of removal. 

8 Steering column switches - removal and installation 

Combination switch 
Refer to illustrations 8.4 and 8.5 

Warning: On airbag-equipped models, always disconnect the negative 
battery cable when working in the vicinity of the instrument panel or 
steering column to avoid the possibility of accidental deployment of 
the airbag, which could cause personal injury. 

Caution: On all 1990 and later models, wait at least 30 seconds after 

disconnecting the negative cable from the battery before beginning 
this procedure. 

1 Disconnect the negative cable at the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 

2 Remove the steering wheel (see Chapter 10). 

3 Remove the lower finish panel and steering column cover (see 
Chapter 11). 

4 Remove the combination switch retaining screws (see illustra- 
tion). 

5 Trace the wiring harness down the steering column to the con- 
nector. Release the wiring retainer clamps, if equipped (see illustra- 

tion), unplug the connector and slide the switch up off the column. 
6 Installation is the reverse of removal. 

Turn signal/headlight control switch 
Refer to illustration 8.8, 8.9a and 8.9b 

7 — Remove the combination switch (see above). 

8 Remove the control switch retaining screws (see illustration) 
9 Disconnect the lever locking tab and push the lever forward and 
up to free it (see illustrations). 
10 Disconnect the switch wiring terminals from the combination 
switch electrical connector (see Steps 19 through 23). 
11 Installation is the reverse of removal. 

Cruise control switch 
12 Remove the two retaining screws. 
13 Detach the electrical connector and the switch and lift it off the 
combination switch. 
14 Disconnect the switch wiring terminals from the combination 
switch electrical connector (see Steps 19 through 23). 
15 Installation is the reverse of removal. 

Wiper/washer control switch 
Refer to illustrations 8.17a and 8.17b 

16 Remove the retention screws from the front of the combination 
switch (see illustration 8.8). 
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(3S-FE) 

FAN 
30A A ©) z 

ESS Cases 

eS, eS eS 

Fuse and relay 

block number 1 

Fuse and relay block number 4 Fuse and relay block number 5 

6.2c Individual relay and circuit breaker locations (1986 through 1989 models) 

A/C fan No.2 relay No.5, A Fan No.1 relay No.2, D 

A/C magnetic clutch relay No.5, B Headlight control relay No.2, C 

A/C fan No.3 relay No.5, C Heater circuit breaker No.4, C 

Clutch start relay No.1, D Heater relay No.4, B 

Defogger circuit breaker No.1, 7 Horn relay No.4, A 

Defogger relay No.1, A Power window circuit breaker _ No.1, 3 

Door lock circuit breaker No.1, 2 Taillight control relay No.1, B 

Engine main relay No.2, A Turn signal flasher relay No.1, C 

EFI main relay No.2, B 

6) (5) 
© ee ee 

aie ee 

@ > 

(8) 

6.2d Typical fuse and relay locations (1990 through 1992 models) 

1. No.1 fuse and relay block 5 No.4 fuse and relay block 

2 Battery 6 No.3 relay block 

3 No.2 fuse and junction block 7 No.2 relay block 

4 No.5 relay block 8 No.1 junction block 
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Junction block no. 1 

and relay block no. 1 
Junction block no. 2 

Front Side Back Side Relay Block 

No. 1 

Junction Block No. 1 

Relay block no. 5 

Relay block no. 2 Relay block no. 3 

PERE RREETE? 

6.2e Individual relay location (1990 through 1992 models) 

Relay Relay block Relay Relay block 
AIC fan No.2 relay No.5 A Sub fan No.5 B 
A/C fan No.3 relay No.5 C Taillight relay No.1 C 
A/C MG No.5 D Turn signal flasher relay No.1 A 
Defogger relay No.1 B : 
Front fog light control relay No.3 B oh oe aa mack 
Heater main relay No.4 B Engine main relay No.2B 
Horn relay No.5 E Fan No.1 relay No.2 A 
Power main No.2 A Headlight control relay No.2 D 
Starter relay No.4 A Integration No.1 D 

17 Remove the four rear retention screws and gently pry the connec- Electrical connectors 
tion free (see illustrations). ; : P. 2 aT Refer to illustrations 8.20, 8.21a, 8.21b and 8.22 18 Disconnect the switch wiring terminals from the combination 19: Trace thawinneh fi th tele di 
switch electrical connector (see Steps 19 through 23). Installation is eaentanat it - er reap ey cn be disconnected to the the reverse of removal. nation switch electrical connector. It may be necessary to de- 
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8.4 Remove the four combination switch mounting 

screws (arrows) 

8.8 Both the turn signal/headlight control switch and the 
wiper/washer control switch have retaining screws at the front of 

the combination switch 

A Turn signal/headlight contro! switch retention screws 
B Wiper/washer control switch retention screws 

8.9b To remove the lever push it forward and up (arrow) 

8.5 Unclip the four wiring retainer clamps (A), unplug the 

connector (B) and slip the combination switch off the 

steering column 

8.9a Having removed the turn signal/headlight switch retention 

screws, pry the locking tab (A) up. Take care not to lose the small 
ball bearing (B) . 

8.17a Remove the retention screws mounted at the rear of the 

wiper/washer control switch (arrows) .. . 
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8.17b 

8.21a 

9.4 Remove the rear retention screw (arrow)... 

tach or cut some of the wiring ties or straps to separate the wires of a 
particular switch from the harness. Mark the wires and combination 
switch terminals with pieces of tape so that only the wires involved 
with a specific switch are disconnected. 
20 Use asmall screwdriver or punch to pry the combination switch 
cover up for access to the terminals (see illustration). 
21 Insert a small screwdriver or punch into the connector and pry 
the locking lug down, disconnect the terminal and then pull it out to re- 
move it (see illustrations). 
22 Toconnect the terminal, insert it into the connector and push in 

8.20 Use asmall screwdriver or punch to push the combination 

switch connector up (arrow) for access to the terminals 

8.21b ...and pry the locking lug down so the terminal can be 

disconnected 

8.22 Push in on the connector collar until the connector snaps 

into place 

with a small screwdriver until the locking lug snaps into place (see il- 
lustration). 

23: Snap the connector cover shut to lock the terminals. 

_—__eeankn eee — — — 

9 Ignition switch key lock cylinder - removal and installation 
a eae 

Refer to illustrations 9.4, 9.5, 9.6a and 9.6b 

Warning: On airbag-equipped models, always disconnect the negative 
battery cable when working in the vicinity of the instrument Panel or 
steering column to avoid the possibility of accidental deployment of 
the airbag, which could cause personal injury. 
Caution: On all 1990 and later models, wait at least 30 seconds after 
disconnecting the negative cable from the battery before beginning 
this procedure. 
1 Disconnect the negative cable at the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 
2 Remove the steering wheel (See Chapter 10). 
3 Remove the lower finish panel and the steering column cover (see 
Chapter 11). 
4 Remove the single retaining screw mounted on the rear of the 
switch (see illustration). 
5 _Unclip the electrical connector (see illustration). 
6 With the key in the Accessory position, insert a pin in the hole in 
the casting, pull the lock cylinder straight out and remove it from the 
steering column (see illustrations). 
7 Installation is the reverse of removal. 
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9.5 ...and disconnect the electrical connector to remove the 

ignition switch 

9.6b ...and pull the cylinder straight out 

10 Rear window defogger switch - removal and installation 
Se 
Warning: On airbag-equipped models, always disconnect the negative 

battery cable when working in the vicinity of the instrument panel or 

steering column to avoid the possibility of accidental deployment of 

the airbag, which could cause personal injury. 

Caution: On all 1990 and later models, wait at least 30 seconds after 

disconnecting the negative cable from the battery before beginning 

this procedure. 

1989 and earlier models 
1 Detach the cable from the negative battery terminal. Caution: /f 

the stereo in your vehicle is equipped with an anti-theft system, refer to 

the information on page 0-15 at the front of this manual before detach- 

ing the cable. 

2 Squeeze the outside of the switch and pull it gently free. 

3. Unplug the electrical connector from the rear window defogger 

switch. 
4 Installation is the reverse of removal. 

1990 and later models 
5 Detach the cable from the negative battery terminal. Caution: /f 

the stereo in your vehicle is equipped with an anti-theft system, refer to 

the information on page 0-15 at the front of this manual before detach- 

ing the cable. 

6 Remove the steering wheel (see Chapter 10). 

7 Remove the screws from the instrument cluster trim panel and re- 

move the trim panel (see Chapter 11). 

8 Unplug the electrical connector from the rear window defogger 

switch. 

9.6a To remove the ignition lock cylinder place the key in the 
“ACC” position (A), press on the locking tab (B)... 

VIEW FROM INSIDE 
VEHICLE 

GROUND “B” 

PARCEL SHELF 

C.H.M.S.L. TRIM 
COVER 

11.4 Rear window defogger test points 

9 ~ Pop the switch from the instrument cluster trim panel. 

10 Installation is the reverse of removal. 

41 Rear window defogger - check and repair 
i 

Refer to illustrations 11.4 and 11.14 

1 The rear window defogger consists of a number of horizontal ele- 

ments baked onto the glass surface. 
2 Small breaks in the element can be repaired without removing the 

rear window. 

Check 
3 Turn the ignition switch and defogger system switches On. 
4 Ground the negative lead of a voltmeter to terminal B and the 
positive lead to terminal A (see illustration). 

5 The voltmeter should read between 10 and 15 volts. If the reading 

is lower there is a poor ground connection. 

6 Connect the negative lead to a good body ground. The reading === 

should stay the same. : 

7 Connect the negative lead to terminal B, then touch each grid line 

at the mid-point with the positive lead. 

8 The reading should be approximately six volts. If the reading is 0, 

there is a break between the mid-point “C” and terminal “A”. 

9 A10to 14 volt reading is an indication of a break between mid- 
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GRID LINE 

MASKING TAPE 

11.14 To repair a broken grid, first apply a strip of masking tape 

to either side of the grid to mask off the area 

12.4 ... pull the unit from the mounting bracket, disconnect the 

antenna (A) and the electrical connector (B) 

point “C” and ground B. 

10 Move the lead toward the break; the voltage will change when the 
break is crossed. 

Repair 
11 Repair the break in the line using a repair kit specifically recom- 
mended for this purpose, such as Mopar Repair Kit No. 4267922 (or 
equivalent). Included in this kit is plastic conductive epoxy. 
12 Prior to repairing a break, turn of the system and allow it to de- 
energize for a few minutes. 

13 Lightly buff the element area with fine steel wool, then clean it 
thoroughly with rubbing alcohol. 

14 Use masking tape to mask off the area being repaired (see illus- 
tration). 

15 Mix the epoxy thoroughly, following the instructions provided 
with the repair kit. 

16 Apply the epoxy material to the slit in the masking tape, overlap- 
ping the undamaged area about 3/4-inch on either end. 

17 Allow the repair to cure for 24 hours before removing the tape 
and using the system. 

a  e 

12 Stereo and speakers - removal and installation 
ee 

Caution: On all 1990 and later models, wait at least 30 seconds after 
disconnecting the negative cable from the battery before beginning 
this procedure. 

1 Disconnect the negative cable at the battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
information on page 0-15 at the front of this manual before detaching 
the cable. 
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12.8 If equipped with a sound box remove the units retaining 
screws (arrows) to access the speaker 

Radio 
Refer to illustrations 12.3 and 12.4, 12.8 

2 Remove the center trim panel (see Chapter 11). 

3 Remove the radio mounting screws or bolts (see illustration). 
4 Pull the radio out, reach behind it, unplug the electrical connector 
and the antenna lead and lift the radio from the instrument panel (see 
illustration). 

5 Installation is the reverse of removal. 

Speakers 
6 Remove the speaker covers (see Chapter 11). 
7 Remove the speaker retaining screws, pull the speaker forward 
and unplug the electrical connector to remove the speaker. 
8 If so equipped, remove the speaker sound-box screws to access 
the speaker (see illustration). 
9 Installation is the reverse of removal. 

nr ee ee ST Se 

13 Headlights - removal and installation 
a 

Refer to illustrations 13.4a, 13.4b and 13.5 
1 Turn the headlights on, then disconnect the negative cable from 
the battery and remove the RTR (30A) fuse. Caution: /f the stereo in 
your vehicle is equipped with an anti-theft system, refer to the informa- 
tion on page 0-15 at the front of this manual before detaching the ca- 
ble, Also, Caution: On all 1990 and later models, wait at least 30 sec- 
onds after disconnecting the negative cable from the battery, before 
beginning this procedure. 
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13.4a Remove the side (arrows)... 

rap" 

13.5 Pull the headlight forward (if it is a halogen type bulb avoid 

touching the lens and wear eye protection) and disconnect the 

electrical connector (arrow) 

2 Remove the headlight trim, then remove the headlight retainer 

screws (see illustrations). Don’t disturb the adjustment screws. 

3 ‘Pull the headlight out, unplug the electrical connector (see illus- 

tration) and remove the headlight assembly. 

4 Installation is the reverse of removal. 

i SEU EEE EEE ESEISEIE IEEE 

14 Headlights - adjustment 
—_— 

Refer to illustrations 14.1 and 14.2 

Note: /t is important that the headlights are aimed correctly. If adjusted 

incorrectly they could blind the driver of an oncoming vehicle and 

cause a serious accident or seriously reduce your ability to see the 

road. The headlights should be checked for proper aim every 12 

months and any time a new headlight is installed or front end body 

work is performed. It should be emphasized that the following proce- 

dure is only an interim step which will provide temporary adjustment 

until the headlights can be adjusted by a properly equipped shop. 

1 Early body style headlights have an adjusting screw on the top 

controlling up-and-down movement (see illustration) and one on the 

side controlling left-and-right movement (see illustration 14.2). 

2 Late models also have two adjustment screws, one to the side 

controlling left-and-right movement and one below the light for up- 

and-down movement (see illustration). 

3. There are several methods of adjusting the headlights. The sim- 

plest method requires a blank wall 25 feet in front of the vehicle and a 

level floor. 

13.4b 

. ea 

2 ae. 

ex 
ss 5 * 

a eee 

14.1. On early models up-and-down adjustments are controlled 

by the upper adjustment screw (arrow) .. . 

4 Position masking tape vertically on the wall in reference to the ve- 

hicle centerline and the centerlines of both headlights. 
5 Position a horizontal tape line in reference to the centerline of all 
the headlights. Note: /t may be easier to position the tape on the wall 

with the vehicle parked only a few inches away. 
6 Adjustment should be made with the vehicle sitting level, the gas 

tank half-full and no unusually heavy load in the vehicle. 
7 Starting with the low beam adjustment, position the high intensity 

zone so it is two inches below the horizontal line and two inches to the 
right of the headlight vertical line. Twist the adjustment screws until 

the desired level has been achieved. 
8 With the high beams on, the high intensity zone should be verti- 
cally centered with the exact center just below the horizontal line. 

Note: /t may not be possible to position the headlight aim exactly for 
both high and low beams. If a compromise must be made, keep in 
mind that the low beams are the most used and have the greatest ef- 

fect on driver safety. 
9 Have the headlights adjusted by a dealer service department at 

the earliest opportunity. 

15 Bulb replacement 

Headlight bulb 
Warning: Some models are equipped with halogen gas filled bulbs 

which are under pressure and may shatter if the surface is scratched or © 

the bulb is dropped. Wear eye protection and handle the bulbs care- 

fully, grasping only the base whenever possible. Do not touch the sur- 

face of the bulb with your fingers because the oil from your skin could 

cause it to overheat and fail prematurely. If you do touch the bulb sur- 
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14.2 ...on later models this function is performed by an 

adjustment screw (A) under the headlight. On all models right- 
and-left adjustments are made by an adjusting screw (B) to the 

side of the light 

uss 

. .. pull the lens free and twist the bulb counterclockwise 
to free it 

15.2b 

face, clean it with rubbing alcohol. 
1 All headlights on these models are a sealed beam type, therefore, 
follow the replacement procedure outlined in Section 13. 

Miscellaneous bulbs. 
Refer to illustrations 15.2a, 15.2b, 15.4, 15.5a and 15.5b 

2 __ The lenses of many lights are held in place by screws. To gain ac- 
cess to the bulbs in these assemblies, simply remove the lenses (see 
illustrations). 

3 The lenses of some light assemblies are held in place by clips. 
You can remove them by unsnapping them or by prying them off with 
a small screwdriver. 

4 Some bulbs can be removed simply by pushing them ih and turn- 
ing them counterclockwise (see illustration). 

5 Other bulbs are installed in bulb holders. To release a bulb 
holder, push it in, turn it counterclockwise and pull it out (see illustra- 
tions). 

6 Other holders can be unclipped from the terminals or pulled 
straight out of the socket. 

7 To gain access to the instrument cluster illumination lights (see il- 
lustration 15.4), the instrument cluster will have to be removed (see 
Section 17). 

15.4 To remove instrument cluster bulbs twist the bulb holder 

counterclockwise and pull it free 

16 Windshield wiper motor - removal and installation 

Refer to illustration 16.4 

Warning: On all 1990 and later models, wait at least 30 seconds after 

disconnecting the negative cable from the battery before beginning 
this procedure. 

1 Disconnect the cable from the negative terminal of the battery. 
Caution: /f the stereo in your vehicle is equipped with an anti-theft sys- 

tem, refer to the information on page 0-15 at the front of this manual 
before detaching the cable. 
2 Following the procedure in Chapter 3, remove the heater core 
housing. 

3 Disconnect the linkage from the wiper motor arm. 
4 From inside the engine compartment, unplug the electrical con- 
nector and remove the mounting bolts (see illustration). Lift the motor 
up and tilt it to allow the wiper motor arm to pass through the firewall. 
5 Installation is the reverse of removal. 

ee eee een a Me de ee aE ie Bebe 

17 Instrument cluster - removal and installation 
ee ce a a ee 

Refer to illustrations 17.3 and 17.4 

Warning: On all 1990 and later models, wait at least 30 seconds after 
disconnecting the negative cable from the battery before beginning 
this procedure. 
1 Disconnect the cable from the negative battery. Caution: /f the 
stereo in your vehicle is equipped with an anti-theft system, refer to the 
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ee. 

To remove tail lights push the clamps (arrows) in and pull 

the backing free 

16.4 Unplug the electrical connector (A), remove the bolts (B) 

and lift the wiper motor off 

17.4... pull the instrument cluster forward and disconnect all 

the electrical connectors 

information on page 0-15 at the front of this manual before detaching 

the cable. 
2. Remove the instrument cluster trim panel (see Chapter 11). 

3. Remove the four retaining screws and pull the cluster forward 

(see illustration). 

4. Pull the connectors from the rear of the instrument cluster (see il- 

lustration). 
5 Installation is the reverse of the removal procedure. 

a Ee ee 

18 Cruise control system - description and check 

en 

The cruise control system maintains vehicle speed by means of a 

vacuum actuated servo motor located in the engine compartment 

ai 

15.5b Push the bulb in (A), twist it anti-clockwise (B) and pull it 

free (C) 

17.3 Remove the retaining screws (arrows) .. . 

which is connected to the throttle linkage by a cable. The system con- 
sists of the servo motor, clutch switch, stoplight switch, control. 

switches, a relay and associated vacuum hoses. 
Because of the complexity of the cruise control system and the 

special tools and techniques required for diagnosis and repair, this 

should be left to a dealer or properly equipped shop. However, it is 

possible for the home mechanic to make simple checks of the wiring 

and vacuum connections for minor faults which can be easily repaired. 

These include: 
a) Inspecting the cruise control actuating switches and wiring for 

broken wires or loose connections. 

b) Checking the cruise control fuse. 
.c) Checking the hoses in the engine compartment for tight connec- 

tions, cracked hoses and obvious vacuum leaks. The cruise con- 
trol system is operated by a vacuum so it is critical that all vac- 

uum switches, hoses and connections be secure. 

19 Power door lock system - description and check 

The power door lock system operates the door lock actuators 

mounted in each door. The system consists of the switches, actuators 
and associated wiring. Special tools and techniques are required to 

fully diagnose this system, and this should be left to a dealer or prop- 
erly equipped shop. However, it is possible for the home mechanic to 
make simple checks of the wiring connections and actuators for minor 
faults which can be easily repaired. These include: 

a) Checking the system fuse and/or circuit breaker. 
b) Checking the switch wiring for damage or loose connec- 

~ tions. 
c) Checking the switches for continuity. 
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Front Airbag Sensor RH 

Airbag. Warning Light 

Front Airbag Sensor LH 

Steering Wheel Pad 
(with Airbag) 

Spiral Cable aed 
Center Airbag Sensor Assembly jy 

—s 

21.1 Airbag system components 

d) Removing the door panel(s) and checking the actuator 
wiring connections for looseness or damage. Inspect the ac- 
tuator rods (if equipped) to make sure they are not bent, 

damaged or binding. The actuator can be checked by apply- 
ing battery power momentarily. A solid click indicates the 
solenoid is operating properly. 

20 Power window system - description and check 

The power window system operates the electric motors mounted 

in the doors which lower and raise the windows. The system consists 
of the control switches, the motors (regulators), glass mechanisms and 
associated wiring. 

Because of the complexity of the power window system and the 
special tools and techniques required for diagnosis and repair, this 
should be left to a dealer or properly equipped shop. However, it is 
possible for the home mechanic to make simple checks of the wiring 
connections and motors for minor faults which can be easily repaired. 
These include: 

a) Inspecting the power window actuating switches and wiring 
for broken wires or loose connections. 

b) Checking the power window fuse and/or circuit breaker. 
c) Removing the door panel(s) and checking the power window 

motor wiring connections for looseness and damage, and 
inspecting the glass mechanisms for damage which could 
cause binding. 

21 Airbag - general information 

Refer to illustrations 21.1 

Later models are equipped with a Supplemental Restraint System 

(SRS), more commonly known as an airbag. This system is designed 
to protect the driver from serious injury in the event of a head-on or 
frontal collision. It consists of an airbag module in the center of the 

steering wheel, two crash sensors mounted at the front of the vehicle 

AIR 
BAG 

21.5 When the vehicle is started the “AIRBAG” light should 

come on for about 6 seconds and then go off. If it fails to go off, 

have your dealer inspect the vehicle immediately 

and a diagnostic module which also contains a crash sensor located 
inside the passenger compartment (see illustration). 

Airbag module 
The airbag module contains a housing incorporating the cushion 

(airbag) and inflator unit. The inflator assembly is mounted on the back 
of the housing over a hole through which gas is expelled, inflating the 
bag almost instantaneously when an electrical signal is sent from the 
system. The specially wound wire that carries this signal to the module 
is called a spiral cable (see illustration 21.1). The spiral cable is a flat, 
ribbon like electrically conductive tape which is wound many times so 
that it can transmit an electrical signal regardless of steering wheel po- 
sition. 

Sensors 
The system has three sensors: two crash sensors at the front of 

the vehicle behind the bumper and above the wheel arches and a saf- 
ing sensor in the center airbag sensor assembly located under the in- 
strument panel, just in front of the center console. 
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The front crash sensors are basically pressure sensitive switches 
that complete an electrical circuit during an impact of sufficient G 
force. The electrical signal from the crash sensors is sent to the safing 
sensor in the center airbag sensor assembly, which then completes 
the circuit and inflates the airbag. 

Center Airbag Sensor Assembly (CASA) 
The CASA contains the safing sensor and an on-board micropro- 

cessor which monitors the operation of the system. It checks this sys- 
tem every time the vehicle is started, causing the “AIRBAG” light to go 
on (see illustration), then off, if the system is operating properly. If 
there is a fault in the system, the light will go on and stay on and the 
CASA will store fault codes indicating the nature of the fault. If the 
AIRBAG light goes on and stays on, the vehicle should be taken to 
your dealer immediately for service. 

ee ee ee a 

22 Wiring diagrams - general information 
ce ee ee 

Since it isn’t possible to include all wiring diagrams for every year 
covered by this manual, the following diagrams are those that are typi- 
cal and most commonly needed. 

Prior to troubleshooting any circuits, check the fuse and circuit 
breakers (if equipped) to make sure they are in good condition. Make 

sure the battery is properly charged and has clean, tight cable connec- 
tions (see Chapter 1). 

When checking the wiring system, make sure that all electrical 
connectors are clean, with no broken or loose pins. When unplugging 

an electrical connector, do not pull on the wires, only on the connector 
housings themselves. 

Refer to the accompanying illustration for the wire color codes 
applicable to your vehicle. ‘ 

Wiring diagram index 

1989 and earlier models 

Component or circuit Wiring diagram 
Airconditioning {lever SWItCh) | ais sevcesstecces sedeservescs cesses sven 3 
Al CONGHOMING) (HUSH SWITCH) soi.c-2.c22+1-00ekdevavsececconcessoscncnesaae 4 
PRUNE AUCs CH IEC UA gcc nets nes acieslath deve Suaove deasweawaadeeeeseateceecntees 8 

Automatic transmission indiCator..............:cccccseesscesecesssseeeees 5 

BSAC KU GES eee ore oe, Se Gea arsenate Reese eee ashiskoaie Rane ssae anes 5 
PSAN CGMS wee asc. sies coys suas onsacpecasssissdsaeepegese cedndecrpaarsaohers 6 
NINOS SLON capctwesavatohsaqadveosesesessecsessaes-yeisnccssccceacaretewtates 3 
RGEC SUR ICH NR cere seh crs sauce dos vesfsoenus's vasipuayhe) deaczsctzeotiebs aiev id 8 
ONS eae ee eae ase Seok atuy aviontcn de dcued veawesvdaainnsesseseasa 8 

ES CHTTED TAU ORME TREN oc tates aor cxchicesae-bR-/tgvsdeeico-ssansacapveieokasphucthaves 5 
PE CO ICICN ASG mt MNO cs tececadctae: Festus? vcnstvusds <padciearvesnensssuiveghieciaeves 3 
COGN eee Pt oes dass dS a0 cat <datva spe sans odavesenainks dvaeereasnsbte 3 
PDESO OG ee ee pees wasn cr oevan Gog aavsioad vacoevnes eer cantieteae 7 
ElRCHONICTUENINISCHOMI2ZS-E) cretcrccexnsesssee-ceseanesenanesssvansspenee 1 

Engine controli(SS-FE and SS-GE).....6.0.ceecvcanceennevensetessesanas 5 
Electronic controlled traNSMiSSiOn ...........cccccccccccceeeeeeseseeeeees 5 

PROGINS sete etre cet teny steer ones: cuca xen chssiieatsvessainuscseaatacsneaars 6 
Fl AZAMCIMCIN Ss mee ee seca eircg Ben ccdysosnscnvcey cor swt dees eet se chs sae naseasnagen 3 
IPQ EAGHIGIALS secrete eet na eM rays cu ecpyudradensaecpeaantnsvssu ci sswroxqersh 6 
PLA hates Mise ees eee ans Saltese UNE aS dae Ms Ste pi’os ana susas sectae 3 

PLCOIN te erat cs ORS ae Sake ce ahs con ce eavaos vadupfrasterstencdases coves 3 

Idle-up 
Ne eee ae ae ee tn a HE wtavea Saceanetaasaduneiestsnep areca sauveatly 1 

BSE ano coe ates crc tere eda ca an cteaceenngeebaeed: 7 

HGITMIN ALIGN) de cease shee secov el capesenetevte as wteweat ccataiweniwcivinwdevechasrieees 6 
VLSI CPE VES cote te eee wee NUON fae fea asccea tees sade waivarsaeccsee 7 
IAI SS tens rece tern decr xe ieee te ates yeas es cacacsanswatnerecvwesvues 5 

OV ENGIN G ec ciccs ces tei terencee meets anienes ancetensaiceresvassvanibing 5 
UOC W SNTAI Geg eran eect steersmetoteasatyeascesasseuxcrcontecdcapsvnrenirens it 
FRACaTO Meats erences Con cranes shaves sand cvesevsmactberts iS 

PicicHO chNC LAD OS AV Cleat cpettccan ces estes cnesdecsssccresteseneoecuecegs 8 
Rear Window GefOgGer........escceecssssessesseseesssccstseenteeeeaeenes 5 

SOA El WENMMNG eweesee caster we tractors ceeviesssueceodsatee ede paea eee G 
SAL S eter ee ee a A ahh aan wi sd Sdt nos va tpepa nic ease eee i 
Starting 

a Sears Sie erts SET aE ve au poh hand nn SPREE Solin ch eine Bie 1 
SORE andisS-GE rte wi tecrteae, ec ieee 2 

SUM OO sens ncn. ecesee dee ce eacene saunia Prana aceon, te 7 
Toyota Computer Controlled System (3S-FE and 3S-GE)... 2 
pT eI WI GVES Woeernvansteeses anteved urea ck heed essa beaux der ecweee aera Ps 6 
PUI AANSIQ Mallee eee tech recs rete Meer ee 3 
WINGOWS a aebe, seer er catines ate Ree PA Nit Sa eae, 7 

WIG TANG Wii Olena tetaasce sk ere caer. sc. cect cea 3 

1990 and later models 

Component or circuit 

AULOIMALC LANES etree eee ae os ecsssedtdeecxes nee eee 16 

Automatic tilt'away St@Gring s.cic.c224-.ccecccnesesssseuscoeteectscteoteess 11 

Automatic transmission indiCator............c:cccccceeceeseeesceeseenes 5 
Backs! NGS sire cte ce sccrot oes odens untae eee een 14 
Brake light$ eo Vinee: Senden eae eee 13 

Cigarette tGhten uct sereeserecs teersnedeeccossaed sconces eee 12 
COCHISE Be, atdanonatnese dep etic seas Mniktees.ce ee ee 8 
Engine control 

5SsRE W/O ECT) 25. specctsssees seesa.cte ct oe ee ee 19 
AAPL Skene: fecvter sad tassetesnesnateeeneracis tocar ie nee ee 20 
SOE With Ass octet ee. ae cad ener eee 21 

TAZA: GMS has. st ace caeacsisscveaahexcaet.cac so27.+ccseeen tae ee 16 

Headlights ester oe ee ee 10 
PHORM, sie sviacacs zap vavmpenasvecsttatcann ie cvucavseva anes ece a eee ee ae 18 

HOTUITION  seessentee cect etecen nesce ech eae ec 9 
CINTA eahl OM ic ose oe cescoeenceiesesanes cx ceacs cckodincsetaeeesreee eee 12 
IATSTION OMS ys. sass mee sorscavarnis cave neusth ea bare meee ee 14 
BIQhPrenrind eri.ceatks.cecesse ssc catv vac sassauxscceusteeeeeeet one eee eee 14 
MIPkOVS!: shares, eete os oats vanes cc ee Ree re 13 
OVGRONIVG ieee cs cccvsctest scan Set reece oy cen Ree ee 17 
WIMOCK: WANTING as situ scat cusnenecsscecnas-henthee cece gee ene 14 
Radidiandlplayetn crete tee ecse seco cee eng tee renee eee eee 18 
Rear window defogger sscc-..s2-.1e ye wi eee eee 15 
Seal belliwarminG iene os te eter ee 14 
SCALES esac cusstas coat ea eaeeyacs cacve eage nansur ees ee noe ee 13 

SHMETOGK vga-sascsace om cadet toe sretaeatsoes okies ecto ee See 18 
SEALING coe scan ch nates Reh eee sn he eee eee eee 9 
ReMi Fit Si Peeve cals aks eater ean aaeveadvae ee necseaco eee e ears 11 
HAO] cniest (Ce! y= | AAemerNeeer iter Wreerem rere eer Reece Seeee oie ees 16 

MINE OWS eect BS acs oh ean teh eres eRe cee oan eee a 16 
Wiper and washer 

UNA Seg ee vast size sus caseaxtdanstnsran Sttetevns seater a Secaee eee eee eRe ae, 

FREER RE ore casey sacetaanssSestigeeeete aches caste ans oss Bee avcbauaeo eee 15 

Wire colors are indicated by an alphabetical code. 

Black L = Blue R = Red B. = 

BR = Brown LG = LightGreen V- = Violet 

G = Green O = Orange W = White 

GR = Gray P = Pink Y = Yellow 

The first letter indicates the basic wire color and 

the second letter indicates the color of the stripe. 

Example: L—Y —— 

L yy 

(Blue) (Yellow) 
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« et 

é 
a —— 

fc sees 
D ss 2 Se = : = 

IGNITION Si IGNITION SW % 
| 

| 
| 

| | 
| 

; S& é | 2 m AGN Fine aut 
Heit , 3 : aun 

y se us aaa — CHECK ENGINE 

| y sfc 5a Ce av VIS osae sete 
g e a = iG 
Bios = Fy EF) MAIN By us is E “é— Fim GAUGE Fine 63 de « cs RELAY 

& § g &S E 
WATER TEMP © e8 5 E 

we ge £ 
SENSOR 

| = eae BA 3 2 Te 1st vsv 
= > 
= o 8 

5 pert ay 
5 ; 

Fanen Mingnes Chunen 
% \ Reiwy z AVA FLOW METER 
< 
3 Meter (Diiall . a 

eLuTcH 2 
© = START S/W g 

— (wT) a From ECT Compu 
a r 2 = 8 =9 

8 2 =z 
$|3 3 Sz 

Ke z é 5S : 
FA Z 58 eo 0 ECT Comoute 
=e < ag 3 
aig = jes = 
a] 3 ve woe 5 

+++ 
= seo 70 eon 

z THAOTTLE ile SPD Speed Se 

BUSING 
S POSITION SENSOR via & 

2 < 8 

£ £ ue From ECT Gamuter & st From Size Lat SW 
2 

oT aol 

] ane 3 Fagen iquser 1 2 >| cHeck 
o) INJECTOR =) @/ CONNECTOR 

= 
START INJECTOR, 

2 

STARTER TIME SIW a 
2 ee a eee 

- = 

= * 
From Distr doutor 

= 2 

== ‘ 

2 2 2 2 2 From Igniter 
= = = 3 a mh i 

1 —*— Fram ECT Computer s 
a 4 4 
6 
= + 

Ground points @ » Located on right front tender b * Located on engine block C* Locoted under left front pillar in junction Block No. 7 

BO Finn 

m2 

IGN” Fuse 

EFOMAIN 
ALLayY 

be 

WATER TEMP 
SENSOR 

CHECK ENGINE 
‘COMB METEH) 

GAUGE™ Fuse 

mMOOSa 

From Ft Computes 

' 
From “TAIL” Fuse 

4 Fim Magnet Cluren Felay 
From MIR MTR” Fuse 

2 
——=b— In Sores Sornae 

z o} a 
e| 
a 
az : cw 2) @ ) ra & .ae 

° = THROTTLE é 
| RESISTOR = BOSITION SENSOR 5 #3 2 

> wou 3 
ro psw 

ev. 
8 8 i r 

aa OX SENSOR $ e 
2 

(3 GE} 

5 9 a F| 
= 2 >| a 5 

{ Fy 

Waka ear tl 
CONNECTOR AIR VALVE 

Le 

Es ah L la 
== = a v 

INJECTOR 
2 2 8 rte 3 3 LB Foor tgents al ¢ 

5| &| g 
+ 4 ~ pa 

1 Typical early model (2S-E) starting, EFI and idle-up wiring diagram 

aes 
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IGNITION sw a 
r 

F 

a] |= [a1] oe |v Jose) or [ro 
l= [ols bape] foxfe| 

eWiat 
E 
z 
z = 
a Brom IGN" Fuse p20 _g. ty» - 

4% 198.Ge) es] = 2 BMT) 2 BMT! 
a! . 3 =a) @ BW A/T) BWIA/T 
e & © |7/a \a5.Fe) Fae V5v1T-vis) al 

< BY 1 LG LG Nsw ATT 

z 4 y 2 EFIMAIN 
o a: Se = : RELAY (Ex. Calor) a 
za 25s 8 f EGR GAS TEMP, SENSOR EFI WATER TEMP, 

55 23 =[yusce Eq? flor Cattornie) SENSOR 
Ya \as.Fe) & eed paw] 1 ony byw 2 A 

2 2 3 CHECK ENGINE 
—— 3 8 5 (COMB, METER) 

ay ay a ; fe 8® 

To Combination —q——8 4, AIR FLOW METER 
Meter (Dsgital! ) f 

To Isc vy 
guurch x 9 
START SW 3 From Magnet Clutch 3 
(mith @ an Relay 

2 : ee 52 
© gs GAR 
fx 38 ¥ | From ect ecu 
&e LA 9 be au es 
so 2 THROTTLE 3 
ne ol we 3 POSITION SENSOR Ze g 

: To ECT ECU & 

LW To Speed Senior § 
3 5 

Ls From ECT ECU__, P a A Gi a arts 2 CA SWS prom sop Lams (mE 
r8 to Wire Connector = 

= s BATTERY 3 z Ox SENSOR z 
Q & ©) CHECK 
@ INJECTOR z 12] CONNECTOR 

= 2 ova START INJECTOR Q| 2 STARTER ines 3 2 Le Ww 

i Serres 2 =) 

= : 3 

Bw 2 Z| 3 From igniter 
TE. 3S = Crees os 1 (25 From €or Eo s| & 

& (3S-GE W/ Cruise Controt end 4.8.5.) a 

O (35-GE W/O Cruise Controt and 4.8.5.) % 

PEST ANE = Located an night tront fender f = Located on engine block C= Located under left front pillar in J/B No. 1 

DHS > 

rape 80 

is eae 
80 

aim 
BWIA T) a 

NSW ATT E Flom "GAUGE" Fuse EFI MAIN IGNITION COM & 
DISTRIBUTOR iscy 

isc 
EFI WATER TEMP, SENSOR, IGNITION COWL 

2 ignir! IGNITION COIL i CHECK ENGINE 
a 9} ‘COMB. METER) 

8 
x : 3 
_ i) 

z 2 From 1SC SV us 

= 
EZ pe BW. From Magoes Cluien 2 Reley 
sé T 

uw ror F To Speed Servo | a 5 e 
lz THROTTLE eI 
iE 3 POSITION SENSOR a % ow From Stop Light SW Bi 

¥ From ECT ECU. 5 
3 
) 

INJECTOR 3 

5 z(m) 2 ° z 
5 3 a @ z z 
s asf ache. al 2 ai E gi 8 et - * s $ 2 2 e 3)4) 2 3 £ 

7 5 
=|! z > ¥ 

we = we Meas 

2 OX SENSOR (Sub) 
5 (California) 

1 

ac 

2 Typical early model (3S-FE and 3S-GE) starting and TCCS wiring diagram 
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A 
B 
Cc 
D: 
BE 

x G 
L 

i 304 ‘ wv 
i COs FAN 

o 
° 2 

5 To A/C Fan Relay No.2 

9 8.0 
3 

2 
3 A/C CONDENSER 
< % 6) 4 FAN MOTOR z <a 5 

3 ps g wy 
wy, To AIC Amplifier o> z w 
3S a5 oy 3 
23 us Se 8 3 z of us f S93 2 
ue a] ts hs & 

2 re to Wie z eee tae : 
Connector : a 

= = 6.8 te > =] = a 2 = lst > 

3 ¢ 2 ‘ u é é 
3 2 . a ® 

2 2 3 Tr E a2 23 EN s 5 $ 
Ze £ a 3 < =o g2 = a 5 

2 $5 z 5 a 
3 a 10s as by 3 

ge & oF 2 oo obF 2 wa 22a] 3 z sz 2 =S M4 s é 
ied 3 g S | 

i H\] 3 oA ellie oral os ‘ 
x z = 
g z 2 © : =? 5 AIC AMPLIFIER 

3 eo Lis > 
5 4 Sy 2 © 4 gE 5 S| =e 

z3 a FA ee) From A/C Fan Relay No, 3 gs 3 
ALTERNATOR = 3 os 

(W/ IC Regulator) S| 6 ge ze 
= SE al. B 51 =6 

5 z 24 3 a 
g fs 2 3 © « 
3 Za < e 9 ° 2 coe < o 2 5 5 erg 2 3 5 

é <8 é ¢ £ iz 458 Ee ih £ 
oe. <2 = 2 5 ic 4 

5: ese a gs S = 33) E rz é 2 < 4 5 32 8 
5 2 <a x HEATER BLOWER SW 
® Pit oang 

2 § : 

s ¥ é 
3| 2 ° 2 = — 3 *j 

b 
eC 
d 
e 

Ground pois ‘Qi cached on cabiltanc Tender PpilGoomaciod seaarebaonk C= Located under lett front pillar in 4/B No. 1 4 l= \ocarad under left tront pillar in:F/8 No. 4 € © Located in Let ide of instrument panel ff © Uocid on cossmcot beck pew 

A 

r 
8B 

D 
E 

G 
A 

4 5 
2 

* 7.5 15a 
) TURN HAZ-HORN 
° 4 

' 7 L L t Re sama "i Flom “GAUGE ee A a a we ' sow cw 
5 2 (tise 20 mi 

| ex (Connector 2 
L 2 $ z 

T ogVy. WASHER MOTOR (for Front) ge 7 al) weancen 
Bie 1A 3 1@: 2 opr er ; 

[ ore [oto]! | = 

4 ; : [ow | Teye [o-poye | e 
10 

= , 3 
A = 4 3] 3 GR = 

Whe ee REAR WIPER AND 
= feha commen ee WASHER SW (COMB. SW)__2 

[eds Tos [oz fon fine] w TT TORN sicnac 
cI A eee FLASHER 3 Q| mega) ee |o-a'| © oo.| 

2 
z 

o} 2 8 
e| o| = 

INDICATOR LH INDICATOR RW 
(COMB, METER! (COMB_ METER) 

Oe L § e 1 = 

FRONT LH FRONT RH 
Wa CY G8 1 = aoe - 

Mean REAR LH REAR RH 2 
WIPER RELAY IREAR COMB, LIGHT) (REAR COMB, LIGHT) = 

go 

—- 

« re | z WIPER MOTOR : gsi 3 q 

= 1 1 

a Lael cease! ey ; 
le ee ee c 

ee ee d 

e 

3 Typical early model charging, radiator fan, condenser fan, air conditioning, cooler, heater, wiper and washer, turn signal, hazard and 
horn wiring diagram 

LRRD 
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A 

B < = 
2 

D 
E 
G 

B : va 
3 1 

304, 104 HEATER co we 

i z 

From “GAUGE” Fuse <p 

Wwe 

‘ >| of of =fel 
4 « | C/ZIS] o 2 ¢ 35) 

z| BLOWER 3 
AIC BLOWER CONTROL MOTOR we 

5] RELAY 

aw é “ 5 [en ee 2 
Leite ge owe | 3 

Lo — = 
aw 
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Le 5 

ow 
ee ° « 

ae Sal 
3 
é 
z| ay S| 
a 2 al eo 

SAA 
BLOWER RESISTOR 

BW (Auto) (] 

3 
= CI 

Cap RSS 

WATER TEMP Sw (Acta 
BIG AIR Mix CONTROL AIR VENT MODE CONTROL : a SERVO MOTOR SERVO MOTOR 

= 

a 

d 

Ground points @ © Located on right tront fender d= Located uncer lett pillar in R/B No, 4 

12-19 

— A 
B 

D 
E 

‘ 

vr + @ 
> 

= AJC DUAL PRESSURE SW 
3 va 
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he ee | 
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FAN MOTOR 
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é 

AIC FAN RELAY 

3 2 

a cs 
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rd / a 

ca vw ee r - ——— i : ’ en BOT i 
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=| oe £ 
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3 

= 3 ~— aiaic VP) @) é, $ é 
E WwW @® ¥. ¥ : 2 : 
3 q 2 = 
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EE 
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e 
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3 
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z 
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= 

nee 

Son (Nee gee d 

4 Typical early model air conditioning and heater wiring diagram 
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A 
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2 ——— 
B 
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nn 

5 Typical early model combination meter, mirror, rear window defogger, overdrive, electronic controlled transmission, automatic 
transmission indicator and back-up lights wiring diagram 

eee 
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LICENCE PLATE LIGHT LH 
fo 2 wie AT INDICATOR 
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Control : 4 
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6 Typical early model stop lights, tail lights, illumination, fog lights and headlights wiring diagram 
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Ground pots @* Located on right front tender (C= Located under left tront pillar in J/B No. 1 € * Locored in lett side of instrument pane! 
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7 Typical early model unlock and seat belt warning, interior lights, door locks, power windows, power seats, sun roof and idle- 
up wiring diagram 

eee Ee 
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Ta tnersow Light System (6-2) To Clock ‘Digital To Remote Control Mirror SW (4.3) on 
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Ground pois a Located an right front tender C™ Located under left front pillar in J/B No. 1 © Located in lets side of instrument panel 

8 Typical early model clock, cigarette lighter, automatic antenna and radio and tape player wiring diagram 

@snray 

IGNITION SW 

HA 
©bark Gray © park cray NEUTRAL START SW 

@ sray 

8.0 8:0 (35-GTE) 8.0 

(4A-FE) CHECK 
CONNECTOR 

B-0 (5S-FE) 8-0 (5S-FE) To Tachometer 8 

IGNITION COIL IGNITION COIL 
8-0 

CONNECTOR CHECK 

x z I a 2 2 Te Combination en ee ee en DISTRIBUTOR IGNITER i DISTRIBUTOR 
eter 

4 Se eee Beta oe oe Be SNe 2] 2424 J Opening Relay a Berey b ae 3 7 T 2 > é z 43 
8 5e ee 

ALL-TRAC/AWD) 2 gz 1® «®@ 20 «© 5®O Pe a ee SS es 
G a7] x Fe in m ig ——|— — ; Oe rc] St Wel eshte et RAs a ey Se). Galle wha dis sa ee z a) ates kde hd Le Sele 

fe Ste 1 
5 1g \2 
62 ' 3 £ 
3 = ——_— ———_—_S_ |, ee — "5 

To Engine To Engine g To Engine % To Engine To Engi z 
[lg iB ecu ecu” He ECU (16-2) la rey Lali es 
=) s z or Engine and = |r Engine and 
- ec "= ECT ECI 1 ECT ECU | 

BR (Ex. 4A-FE) “4 Ee re 5 (GAFE: oe ce ' ! t Bo Be ' ' | ' 
BATTERY 

STARTER 

2 
= 

A ® 5 § 5 
vy. > 

W 
eo 

Located on front side of left tender 
Ground points 

N7 Located on intake manifold Nore Located in JIB No, 4 * See last fold-out page for connector 10 J/B, 
‘and connector betwaen wire harness, 

9 Typical late model starting and ignition wiring diagram 

To Tachometer To AIC Amplifier 

z zo r 

NOISE FILTER IGT __IGE 
2 T]IGNITER 

| 3 
2 
3) 

—~ 
To Engine 
ECU 

5@ 

s@ 

@| 
= 

<< 
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RETRACT CONTROL RELAY 

158 
ECUIG 

10 IGNITION SW = 2@5 

3 = 

33 AH i a 9 
JUNCTION 
CONNECTOR 

(Canada) FLL (Canada) 

RETRACT CONTROL RELAY 

0® 3@ 

To Fog Light 
= CE) 
z 

1 
Vt 
1 
it 
Vt 
Te x i = ‘ ig Z 

2 ig 2 ¥ ig 
2 ea HIGH BEAM i lee 

COME. METER} 1 
' 

= 
e 

= 

LIGHT 
== CONTROL SW 

(COMB. Sw} 

el DIMMER SW 
(COMB. Sw} 

RETRACT 
MOTOR 

Groend pomnts QG7__ Located on rom side oe enter Located on lol kick pane! * See last fold-out page for connector 10 8 
and connector between wire harness 

10 Typical late model headlight wiring diagram 

154 
TAILUGHT 
RELAY fax 

IGNITION SW 

To Retract Control 
Relay (Canada) ONT 

SIDE MARKER 
UGHT 

Fron) Retract Control LICENCE TAIL ANO REAR TAIL AND REAR Relay (Can 7 ay eared SIDE MARKER SIDE MARKER a 
LIGHT UH UGHT RM 
|REAR COMB LIGHT; JREAR COMB LIGHT) = 

= 

1 
t 
I 
1 
4 x 3 E 

2 3 2 
we * = 

g é 5 = ae 3 & 5 = g a 3 $ 
iy ¥ 5 
Le WB IC PAWO Sa 

ae 22 5: ae oa © es 
= 

AUTO TILT AWAY 
ACTUATOR 

LIGHT CONTROL 17 
SW |COMB. SW} 

JUNCTION 
CONNECTOR 
(for Earthy 

* See last fold-out for connector to 
and connector between wire harness. an . 4 

11 Typical late model tail light and automatic tilt away steering wiring diagram 
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TAILLIGHT RELAY 

DIODE 
{idle Up) 

ALY 

IGNITION SW 

RHEOSTAT 
SHORT CONNECTOR 

: ©® sray 
I 

FUSE BOX 

Fram Dutouger SW 

0 PLAYER: 

RADIO ANU PLAYER 
RADIO ANU PLAYER 

(CONVERTIBLE) 

AC CONTROL ASSEMALY 

CONVER| 
TIBLE 

WG 
ICONVERTIBLEY 

BATTERY 

JUNCTION 
CONNECTOR 

a for Ewrth) 

Ground points W Located on Jah hick anol * Soe lost fold:out page for cannector to JB, 
and connector between wire harness 

12 Typical late model illumination, clock and cigarette lighter wiring diagram 

= S 

5 ‘© 

w 
158 
CIG & RADIO 

o = 

1D wey IGNITION SW 

= REMOTE CONTROL 
1 MIRROR SW 

‘® Emo wi 
Qo a eS Se 

[» |°Tot 
[oom | oT oT 2@ ort oS 

RIGHT 6+ 
a ean 

H ue | Torr 
; Pte eS [ott — 
a a com |T ot Tol 

ee ° Oo [oTet? | 
iat 
oto| | 

FUSE BOX 100A ALT 

FL MAIN. 
\) 2.00 

BATTERY 

REMOTE CONTROL 
MIRROR l 

JUNCTION 
CONNECTOR 
Hor Earth) 

POWER MAIN 
RELAY 

= 

@ 

K 320A (| Piven 

@ (2) 

z 
@ 

POWER SEAT 
MOTER 
(LUMBER SUPPORT) 

iter 
2 

« 

7® 

115A 
GAUGE 

wy Ly 
sd) 

ss 
5 

4 3 g ee: 3 3 
z 2 6 8 

a 55 2 
23 a i 

7 
Pek = 

JUNCTION 
CONNECTOR JB No, 3 

AL 

POWER SEAT SW 

® 
= 

POWER SEAT 
MOTOR 
(SIDE SUPPORT) A 

JUNCTION 
| CONNECTOR 

(for Earth) 

To Cruise Control ECU (10.4) (11-3) 

STOP LIGHT 
SW 

JUNCTION 
CONNECTOR 

Ts 48S ECU 

§ 5 3 
e @ 
cre 
eu & 

ee 

(CONVERTIBLE) 
GWicPL 

HIGH 
MOUNT 
STOP LIGHT 

HIGH 
MOUNT 
STOP LIGHT 

STOP LIGHT AH STOP LIGHT LH a 
IREAR COMB. LIGHT! = (REAR COMB. LIGHT) 

we 
W.B ICP) 

W.BIC PY 

Ground points 7 Located on lant kick panol 7 ecu cone WH tatoo tcp 
to JB, *Seu last fold-out page for connector 

and connector Detween wire harness 

13 Typical late model remote control mirror, power seat and stop light wiring diagram 
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= = 

«@ 

74 

SEAT BELT WARNING 
UGHT |COMB. METER) 

158 15a ® ® BoME 
rae GAUGE 4 (= } 

4 LY 

EET sé Boer cD 

IGNITION SW 5) = 7@ 

z 

ie 140 ed 2@ 6G) 
| No. 3 5 

2© | we 3 
No. 3 @ 2 2B s aa 

z 5 5 5 3 
“| ge 21@| 3 @ alg # 0 @ 
108? 22 sls } Z : sje aee alr : 

Ps Bz E | 3 8 ,\<—e.—>| # s| 25 E 
(3) FE Ba El‘ z F 33 5 z§ z z ES “a 2 3 z= (9)8 (3)? ? (3)2 

= JL as 4 '© z ae _= ce ees o 
56) gs 1© a 2 85 33 38 : 388 = 3 : Z _ = i 38 35 

' > = we . ae 23 
3 = 32 
= W 5@ 3: * EA . z 

z 
1 Cc 

1 iy 05 og eo 
I i aaa 

INTEGRATION RELAY & “JUNCTION CONNECTOR 

5 =a = 
ie é 

2» «+ CS re 5 ¥ > >) FW ue) RW = RW 
z| 2 = Se EL ary 

35 = $2 z (we Rear Wiper) 
INTERIOR LIGHT z ; 3 z 2 ai ly fe : rat é 

© 9 4 é 3 5 cS a -* z a : 3 2 ma 
ps s 3 5 exe ig 5 . fo BATTERY \ om 6 S- “WHE = 3 2 fe E 8% - =e i ' 
A Es eo = fees : = 42 §2 t 

, 8 af Sora comer ee 
a 

2 JUNCTION jaws} > ad UGHT Sw é 

E 3 CONNECTOR | 
{for Earth) 

\A Ground points No Located on left kick panel VW Located on lett roof WW Located under left rear center pillar " see) Bea ort gas for conmaaty wo 5B, \i/ 

14 Typical late model light reminder, unlock and seat belt warning and interior lights wiring diagram 

= 

3A “1 fa Deversity Antenna) 
DEFOG *2 (wo Dwersty Antenna) 

IGNITION Sw 

To Idle-t ip REAR WIPER AND 
Diode WASHER SW [COMB SW) 

BACK-UP LIGHT 

@ cray 

FUSE BOX 

‘=== @wo)——-—-- | 
— —— — Al Traciay 

DEFOGGER SW 

FL MAIN 
er 

2 BPA ies Ue) 

ae BATTERY 
BACK-UP LIGHT 
[REAR COMB. LIGHT] FILTER 

REAR WIPER 
MOTOR 

A 
JUNCTION 
CONNECTOR | | 

y (tor Earth) 

Ground points We Located on left kick panel V Located under right rear pillar VW Located on right back door (LB) V- Located on center of back pene! VW Losewddlindee ah 

REAR WINDOW DEFOGGER 
JUNCTION 
CONNECTOR 
(or Earth) we 

<| * See last fold-out page tor connect 
and connector between wire harness 

15 Typical late model rear wiper and washer, back-up light and rear window defogger wiring diagram 

<<< <4 
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= = i +) Ww CD Player 
*2 (wo CD Player} 
"3 (LB) 
*4 (Ex. UB) 

POWER WINDOW MASTER SW 

@ «@® 

cA 

( 
165A 

154 

To Door Lock 
15A 1 nae 

Ect HAZ-HORN we RADIO 

3@ 

IGNITION SW 
2 2E) 

DIODE JUNCTION, JUNCTION, | {wo Key OM Diodo) 3 

TURN 3 
SIGNAL SW 
(COMB. SW) 
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ig a7 

Frore Door < 
Lock ECU (23:4) 2 2 4 

2 Se aE Qe og 

55 

POWER WINDOW MASTER SW 

ae 
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ka CONNECTO? 

it 
iS c 

1g 8 
6 12 

5 

= 18 
$ 

8 aé 
= 

2 22 s =¢ qi % 
i a zs a é 23 

fr F ae ee 
Vy Sl 2B 8 1 a4 2| 3 Yok 

4 -<-— 
on 

o z 
8 Ej 8686 

ee 
¥ 

SF <o 

o © 13 3K we 
38 

= QUARTER POWER 
WINDOW SW : 2 u 19 fq] FL Main 2.0L From Stereo Component Amplifier 

ie = 2 e 3 az 
o> & be z ee 3 ae 

T. |estery 8 3g = a8 € ics Be as 

ES e € 
ex Se oe ‘oO 2 
z= d \ Ghote 58 5 € JUNCTION. 
23 1 2 oh CONNECTOR 

- = we 
2UNCTION Power wiNDOW oy) = ‘es a8 

MOTOR oz e (for Earth) mai 2 a 

O Granspons TUT Leadon tat tot UGeneeauon acolo V7 eterno YZ wesedon cee an * Sg tnt flow page fe connate 0 J, V connector between wire harness 

16 Typical late model power window, turn signal, hazard and automatic antenna wiring diagram 

LR LR 

« 
4 7@ 7&4 

From Cruise Control 
2 ? ECU (10-3) ? 

158A A GAUGE rapa ai From Engine g 
T 2! ECU (18-5) > 
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CU (184 e e G5) 5@ < (ca $ 
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= 

oD WASHER MOTOR 
DIODE 
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LIGHT (COMB. METER] 

4 
aad 
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le é 
| 1g 1 
a i3 
a} <Q \) N fe= 
z zz O/D OFF INDICATOR 0/0 MAIN SW 
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ar 3 si © 4 
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ite“ 4 
WASHER SW. Lo 

2@ |COMB. SWI © 
2 

we = 
FL_MAIN hy No. 3 

\) 20 
2 
= 

4Qp 

BATTERY 

FRONT WIPER MOTOR : 

A 
TION JUNCTION. 

> 
CONNECTOR CONNECTOR ie 

(for Earth) (lor Earth 7 

+ See last foldiout paye for connectar to JB. 
and connector helween wire harass, 

Ground points VW Located on lat kick pono! 

17 Typical late model overdrive, front wiper and front washer wiring diagram 
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RADIO AND PLAYER « Es a 
® 4 

a@ 

GR 
w 1 2|3 

4-5/6 154 15 
Fn ECUAG HAZ-HORN 
DOME 

GA 

RADIO AND PLAYER 
6@® (wo CD Player) : 

P 2 
103) IGNITION SW 1G? : 

; ; LI = = 
2a) v Bey 3 

5 @é) {cz} FRONT TWEETER 
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e 

3 

2@5 § L 4 sw 
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‘ SHIFT LOCK ECU 
= LG — 

1 
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6} 2 
iy L_?] FRONT SPEAKER 

LY (Ex ST in Canada} RH 
By 1 ign LG 
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als) |s) [8 an Be ge ba OB LI = 
= = 5 (2 O® 2 

| (SPEAKER) RH 
\ pe aue eplene ! \ SHIFT LOCK 

y= === — a Control Relay and SOLENOID 
— < 99 x PL PL A® [| s 
o = 

= 11 2 Es 
=] j | REAR TWEETER 22 

13 (SPEAKER) UH za 
Q) FL MAIN \! ee 

aD REAR SPEAKER LH, AH u) 
ed 

©O® © 

REAR TWEETER 
(SPEAKER) RH 

BATTERY 

7) 
| REAR SPEAKER RH 

\ 
| \ i 

| U Tex ssare) | (Convertible eres eee arse a {Ex Convertipie) 
JUNCTION 
CONNECTOR 
(for Eaath) 

} 

Ground points V/ Located on lef kick panel Aye Located on instrument pane! brace RH 

* See last fold-out page for connector to 4B 
and connector between wire harness 

18 Typical late model radio and tape player (w/o CD player), shift lock and horn wiring diagram 

CHECK ENGINE 
(COMB, METER} 

ENGINE ECU 
© park GRAY 

ENGINE ECU 
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ac 
EVAPORATOR 
TEMP. 
SENSOR 

INJECTOR 
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i a g ia % From loner T From ABS ECU s ii om Igniter To Speed 

(SHIELDED) 

JUNCTION 
CONNECTOR 
tor Earth) 

< we aR WW 
\/ 

ee eee 
Ground points VW Located on front side of right fondar Located on frant side ot loft fond V t 0% a V7 ‘ I fonder cated on intake manifold VW Located on left kick panel V Locbiédl Ufiie lafirok * See lost tolu-out page for connector to IB, r 0 lod under lott rear center pillar * and connector between wire harness, \7 

19 Typical late model engine control (5S-FE w/o ECT) 
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IGNITION SW 

ENGINE ECU 

© Gray 

‘T2Ts[+[s]efr]o] 
9fvoft sp zhi sp efi sf 

BATTERY 

Ground points Located on front side of left fonder 

CHECK ENGINE 
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= 

* See last foldsout page for connector to J/B, vi 

Located on intake manifold Located on loft kick pane! Located under lett rear canter pillar ‘and connector belwaen wire harness: 

20 Typical late model engine control (4A-FE) 
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TAILLIGHT 
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POSITION SENSOR 
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ATS ACA ACT IGF _iGT sP2 SOL3__sot2_ SQL} 
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21 Typical late model engine control 
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Index 

A 
About this manual, 0-5 

Accelerator cable - removal, installation and adjustment, 4-10 

Air cleaner assembly - removal and installation, 4-2 

Air conditioner and heater control assembly - removal 

and installation, 3-11 

Air conditioning system, 3-1 

check and maintenance, 3-12 

compressor, removal and installation, 3-13 
condenser, removal and installation, 3-14 

evaporator, removal and installation, 3-15 

receiver/drier, removal and installation, 3-13 

Air filter replacement, 1-20 
Air gap check, 5-7 

Airbag, general information, 12-14 

Airflow meter, general information, 6-12 
Alignment (wheel), general information, 10-19 

Alternator 
brush replacement, 5-11 
general information and precautions, 5-9 

removal and installation, 5-11 
Anti-lock Brake System (ABS) , general information, 9-2 

Antifreeze - general information, 3-2 
Automatic transaxle: 7B-1 through 7B-5 

differential fluid and filter change, 1-28 
differential lubricant level check, 1-21 

* fluid level check, 1-12 

removal and installation, 7B-3 

Automotive chemicals and lubricants, 0-16 

Axle carrier (rear), removal and installation, 10-13 

Balljoints,replacement, 10-8 

Battery 
cables, check and replacement, 5-2 

charging, 1-15 
check, 1-15 

jump starting, 0-15 
maintenance, 1-15 
removal and installation, 5-2 

Block (engine) 
cleaning, 2B-16 
cylinder honing, 2B-18 
inspection, 2B-17 

Blower unit - removal and installation, 3-10 

Body: 11-1 through 11-20 
general information, 11-1 
maintenance, 11-1 

Body repair 

major damage, 11-4 

minor damage, 11-2 

Booster battery (jump) starting, 0-15 

Boot (CV joint), replacement, 8-12 

Brakes: 9-1 through 9-24 

Anti-lock Brake System (ABS), general information, 9-2 
caliper, removal, overhaul and installation, 9-7 

check, 1-19 

disc, inspection, removal and installation, 9-9 

fluid level check, 1-9 
general information, 9-2 

hoses and lines, inspection and replacement, 9-18 
hydraulic system, bleeding, 9-19 

light switch, removal, installation and adjustment, 9-24 

master cylinder, removal, overhaul and installation, 9-16 
pads, replacement, 9-5 
parking brake cables, replacement, 9-22 

parking brake shoes, replacement, 9-20 

parking brake, adjustment, 9-22 

pedal, removal, installation and adjustment, 9-24 
power brake booster, check, removal and installation, 9-20 
shoes, replacement, 9-10 
wheel cylinder, removal, overhaul and installation, 9-15 

Brush replacement, alternator, 5-11 

Bulb replacement, 12-11 

Bumpers, removal and installation, 11-13 

Buying parts, 0-7 

Cc 
Cable 

accelerator, removal, installation and adjustment, 4-10 

battery, check and replacement, 5-2 

parking brake, replacement, 9-22 
throttle valve (TV), check and adjustment, 7B-3 

Caliper, brake, removal, overhaul and installation, 9-7 

Camshaft 
removal and installation (2S-E engine), 2A-22 
removal and installation (all other engines), 2A-24 

Camshaft oil seal - replacement, 2A-21 
Catalytic converter, check and replacement, 6-17 

Center driveshaft, removal and installation, 8-11 
Charcoal canister, check and replacement, 6-14 

Charging system 
check, 5-9 
general information and precautions, 5-9 

Chassis and body fastener check, 1-30 

Chassis electrical system: 12-1 through 12-15 

Chemicals, 0-16 
Circuit breakers, general information, 12-3 

se 



IND-2 Index 
Caen nner renner eens re eee rere ee 

Clutch 

components, removal, inspection and installation, 8-2 
description and check, 8-2 
hydraulic system, bleeding, 8-8 

master cylinder, removal, overhaul and installation, 8-5 

pedal freeplay check and adjustment, 1-14 
release bearing and lever, removal, inspection, installation, 8-4 

release cylinder, removal, overhaul and installation, 8-7 
start switch, check and adjustment, 8-8 

Clutch and driveaxles: 8-1 through 8-16 

Coil, ignition, check and replacement, 5-3 
Compression, cylinder, checking, 2B-6 

Compressor (air conditioning), removal and installation, 3-13 
Connecting rod bearing oil clearance check, 2B-25 
Console and center trim panel, removal and installation, 11-18 

Control arm, removal, inspection and installation, 10-7 
Conversion factors, 0-18 

Convertible top, general information, 11-20 
Coolant 

level check, 1-8 

general information, 3-2 ‘ 
temperature sending unit - check and replacement, 3-9 
temperature sensor, check and replacement, 6-12 

Cooling system 

check, 1-18 

coolant reservoir, removal and installation, 3-6 
fan, check and replacement, 3-3 
radiator, removal and installation, 3-5 
servicing (draining, flushing and refilling), 1-27 
thermostat, check and replacement, 3-2 
water pump 

check, 3-7 

removal and installation, 3-8 
Cooling, heating and air conditioning systems: 3-1 through 3-16 

Cover, clutch, removal, inspection and installation, 8-2 

Crank angle sensor, general information, 6-13 

Crankshaft 
inspection, 2B-20 
installation, 2B-24 
removal, 2B-15 

Crankshaft oil seal, replacement, 2A-20 

Cruise control system, description and check, 12-13 
CV joint 

boot check, 1-23 

overhaul, 8-12 
Cylinder compression check, 2B-6 

Cylinder head 

cleaning and inspection, 2B-12 
disassembly, 2B-12 

reassembly, 2B-14 

removal and installation, 2B-32 
Cylinder honing, 2B-18 

D 
Dashpot (1990 4A-FE engine only), check and replacement, 6-16 
Defogger (rear window), check and repair, 12-9 

Diagnosis system - general information and obtaining 
code output, 6-8 

Disc (clutch), removal, inspection and installation, 8-2 

Disc brake caliper, removal, overhaul and installation, 9-7 

Disc brake pads, replacement, 9-5 

Disc,brake, inspection, removal and installation, 9-9 
Distributor - removal and installation, 5-5 
Door 

glass regulator, removal and installation, 11-13 
latch, lock cylinder and handle, removal and installation, 11-11 

removal, installation and adjustment, 11-10 
trim panel, removal and installation, 11-8 

window glass, removal and installation, 11-12 

Driveaxle 
boot check, 1-23 
boot replacement and CV joint overhaul, 8-12 

general information and inspection, 8-9 
removal and installation, 8-9 

Drivebelt(s) 
adjustment, 1-16 

check, 1-16 

replacement, 1-16 
Driveplate, removal and installation, 2A-38 

Drum brake shoes, replacement, 9-10 

E 
Electrical system (chassis): 12-1 through 12-15 

Electrical systems (engine): 5-1 through 5-14 

Electrical troubleshooting, general information, 12-1 

Electronic control system - description and precautions, 6-6 

Electronic Fuel Injection (EFI) system 

check, 4-12 

component check and replacement, 4-15 

general information, 4-10 

Emergency battery jump starting, 0-15 

Emissions control systems: 6-1 through 6-18 

dashpot, check and replacement, 6-16 

EGR system, component check and replacement, 6-14 
Electronic control system, description and precautions, 6-6 

Evaporative emission control (EVAP) system, 6-13 
general information, 6-1 
PCV system, 6-15 

Engine 
block 

cleaning, 2B-16 
cylinder honing, 2B-18 
inspection, 2B-17 

coolant 

level check, 1-8 
crankshaft 

inspection, 2B-20 

installation, 2B-24 
removal, 2B-15 

“cylinder head 

cleaning and inspection, 2B-12 
disassembly, 2B-12 
reassembly, 2B-14 

general information, 2B-5 

general overhaul procedures: 2B-1 through 2B-28 

main and connecting rod bearings, inspection 
and selection, 2B-21 

oil 

level check, 1-7 

seal (rear main), installation, 2B-25 
seal, replacement, 2A-20, 2A-21, 2A-39 

oil and filter change, 1-12 
overhaul 

disassembly sequence, 2B-10 

reassembly sequence, 2B-22 
piston rings, installation, 2B-22 
pistons/connecting rods 

inspection, 2B-19 

installation, 2B-25 
removal, 2B-14 

rebuilding alternatives, 2B-10 
removal and installation, 2B-7 

removal, methods and precautions, 2B-7 
repair operations possible with engine in vehicle: 2A-1 

through 2A-40 
tune-up, 1-7 

Engine cooling fan(s), check and replacement, 3-3 
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Engine electrical systems: 5-1 through 5-14 

Engine mounts, check and replacement, 2A-40 
Evaporative Emission Control (EVAP) system, 6-13 

Evaporative emissions control system check, 1-28 

Evaporator, removal and installation, 3-15 

Exhaust Gas Recirculation (EGR) system, 6-14 
Exhaust manifold - removal and installation, 2A-12 

Exhaust system, 4-1 

Exhaust system servicing - general information, 4-20 

iP 

Fault codes, 6-8 

Filter 
air, replacement, 1-20 

fuel, replacement, 1-23 

Fluid 
level check 

automatic transaxle, 1-12 

power steering, 1-10 
level checks, 1-7 

Flywheel/driveplate, removal and installation, 2A-38 

Fuel and exhaust systems: 4-1 through 4-20 
cold start injector, check and replacement, 4-16 

EFI system 
check, 4-12 
check and component replacement, 4-15 

general information, 4-10 

filter, replacement, 1-23 
fuel lines and fittings, inspection and replacement, 4-2 

fuel pressure regulator, check and replacement, 4-16 

fuel pressure, check, 4-3 
fuel pump 

check, 4-3 
removal and installation, 4-5 

fuel rail and injectors, check and replacement, 4-18 

fuel tank 
cleaning and repair, 4-10 
removal and installation, 4-9 

Idle speed control (ISC) valve, check and replacement, 4-18 

system check, 1-21 
tank cap gasket, replacement, 1-31 

Fuses, general information, 12-2 

Fusible links, general information, 12-2 

G 
Glovebox, removal and installation, 11-1 6 

Grille, removal and installation, 11-20 

H 
Hazard flashers, check and replacement, 12-3 

Head,cylinder, removal and installation, 2A-32 

Headlights 
adjustment, 12-11 
removal and installation, 12-10 

Heater control assembly, removal and installation, 3-11 

Heater core - removal and installation, 3-11 

Heater fan, removal and installation, 3-10 

Heating system, 3-1 

Hinges and locks, maintenance, 11 -4 

Hood, removal, installation and adjustment, 11-4 

Hub (front), removal and installation, 10-8 

Hub and bearing assembly (front), removal and installation, 10-9 

Hub and bearing assembly (rear), removal and installation, 10-12 

Idle speed check and adjustment, 1-31 

Ignition 
coil, check and replacement, 5-3 

distributor air gap, check, 5-7 
distributor, removal and installation, 5-5 

igniter, replacement, 5-7 
pick-up coil, check, 5-8 

system 

check, 5-3 
general information and precautions, 5-3 

timing, check and adjustment, 5-6 

Ignition switch key lock cylinder, removal and installation, 12-8 

Information sensors, 6-11 
Initial start-up and break-in after overhaul, 2B-27 

Injectors, fuel, check and replacement, 4-18 

Instrument cluster trim panel, removal and installation, 11-16 

Intake air temperature sensor, general information, 6-12 

Intake manifold - removal and installation, 2A-10 

Introduction to the Toyota Celica, 0-5 

J 
Jacking, 0-14 

Jump starting, 0-15 

L 
Lifters, removal, inspection and installation, 2A-24 

Lock cylinder (ignition), removal and installation, 12-8 

Lubricants, 0-16 

M 
Main and connecting rod bearings, inspection 

and selection, 2B-21 

Main bearing oil clearance check, 2B-24 

Maintenance schedule, 1-6 

Maintenance techniques, 0-7 

Manifold 
exhaust, removal and installation, 2A-12 

intake, removal and installation, 2A-10 

Manual transaxle: 7A-1 through 7A-10 

lubricant change, 1-29 
lubricant level check, 1-21 
overhaul, general information, 7A-5 
removal and installation, 7A-5 

Master cylinder (brake), removal, overhaul and installation, 9-16 

Mirror, removal and installation, 11-15 

N 
Neutral start switch, replacement and adjustment, 7B-3 

O 
Oil 

change, 1-12 

pan - removal and installation, 1-34 

pump - removal, inspection and installation, 1-35 
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Outside mirror, removal and installation, 11-15 
Overhaul 

engine: 2B-1 through 2B-28 
general information, 2B-6 

reassembly sequence, 2B-22 

rebuilding alternatives, 2B-10 
manual transaxle, general information, 7A-5 

Oxygen sensor, replacement, 6-17 

p 
Pads, brake, replacement, 9-5 

Pan, engine oil, removal and installation, 2A-34 

Park/Neutral switch, general information, 6-12 

Parking brake cables, replacement, 9-22 

Parking brake shoes (rear disc brakes only), inspection 
and replacement, 9-20 

Parking brake, adjustment, 9-22 

Pedal (brake), removal, installation and adjustment, 9-24 
Pick-up coil , check, 5-8 

Piston rings, installation, 2B-22 
Pistons/connecting rods 

inspection, 2B-19 

installation, 2B-25 

removal, 2B-14 

Positive Crankcase Ventilation (PCV) system, 6-15 

Positive Crankcase Ventilation (PCV) valve and hose check 

and replacement, 1-32 

Power brake booster, check, removal and installation, 9-20 

Power door lock system, description and check, 12-13 

Power steering pump, removal and installation, 10-17 

Power steering system, bleeding, 10-19 
Power, window system, description and check, 12-14 

Presa ire plate, famoval, inspection and installation, 8-2 
Pump 

fuel 

check, 4-3 
removal and installation, 4-5 

oil, removal and installation, 2A-35 

power steering, removal and installation, 10-17 
water 

check, 3-7 

removal and installation, 3-8 

R 
Radiator 

check, 1-18 

grille, removal and installation, 11-20 
removal and installation, 3-5 

Rear liftgate/trunk lid 
adjustment, 11-7 

removal and installation, 11-7 

support strut replacement, 11-7 

Rear main oil seal installation (during overhaul), 2B-25 

Rear main oil seal, replacement (engine in vehicle), 2A-39 

Rear window defogger switch, removal and installation, 12-9 
Rear window defogger, check and repair, 12-9 

Receiver/drier, removal and installation, 3-13 
Refrigerant, adding, 3-12 

Relays, general information, 12-3 

Release cylinder, removal, overhaul and installation, 8-7 

Repair operations possible with the engine in the vehicle, 2A-5 

Rocker arms and lash adjusters, removal and installation 
(2S-E engine), 2A-22 

Routine maintenance, 1-6 

S 
Safe automotive repair practices, 0-17 

Seat belts, check, 11-20 

Seats, removal and installation, 11-15 

Shift lever, removal, installation and preload check, 7A-3 

Shift linkage (automatic transaxle), adjustment, 7B-2 

Slave cylinder, removal, overhaul and installation, 8-7 

Smog control systems: 6-1 through 6-18 

Spark plug check and replacement, 1-23 
Spark plug wire, distributor cap and rotor check 

and replacement, 1-26 

Speaker covers, removal and installation, 12-19 

Stabilizer bar and bushings (front), removal and installation, 10-3 

Stabilizer bar and bushings (rear), removal and installation, 10-9 

Starter 
motor 

removal and installation, 5-13 

testing in vehicle, 5-12 

safety switch, replacement and adjustment, 7-3 
solenoid, removal and installation, 5-13 

Starting system 
clutch start switch, check and adjustment, 8-8 

general information and precautions, 5-12 
Steering, check, 1-22 

Steering and suspension systems: 10-1 through 10-20 

Steering column cover and panel, removal and installation, 11-17 

Steering column switches, removal and installation, 12-4 

Steering gear boots, replacement, 10-16 

Steering gear, removal and installation, 10-15 

Steering knuckle and hub, removal and installation, 10-8 

Steering wheel, removal and installation, 10-14 

Stereo and speakers, removal and installation, 12-10 

Stereo anti-theft system precaution, 0-15 

Strut assembly (front), removal, inspection and installation, 10-4 

Strut assembly (rear), removal, inspection and installation, 10-9 

Strut rod (rear), removal and installation, 10-12 
Strut/spring assembly, replacement, 10-5 
Suspension, check, 1-22 

Suspension and steering systems: 10-1 through 10-20 

Suspension arms (rear), removal and installation, 10-11 

Switches (steering column), check and replacement, 11-4 

7 

Thermostat, check and replacement, 3-2 

Throttle body, check and replacement, 4-15 
Throttle Position Sensor (TPS) 

check and replacement, 4-16 
general information, 6-12 

Throttle valve (TV) cable, check and adjustment, 7-3 
Throwout bearing, replacement, 8-4 
Tie-rod ends, removal and installation, 10-15 
Timing belt, removal, inspection and installation, 2A-13 
Timing, ignition, check and adjustment, 5-6 
Tires 

check, 9 ~~ 
rotation, 1-19 

Tires and wheels, general information, 10-19 
Tools, 0-7 
Top Dead Center (TDC) for number one piston, locating, a5 
Towing, 0-14 
Transaxle (automatic): 7B-1 through 7B-5 

general diagnosis, 7B-1 

general information, 7B-1 
neutral start switch, replacement and adjustment, 7B-3 
removal and installation, 7B-3 

shift linkage, adjustment, 7B-2 
throttle valve (TV) cable, check and adjustment, 7B-3 
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Transaxle (manual): 7A-1 through 7A-10 

general information, 7A-2 
mount, check and replacement, 7A-4 
oil seal replacement, 7A-2 
overhaul, general information, 7A-5 

removal and installation, 7A-5 
shift lever, removal, installation and preload check, 7A-3 

Trouble codes, 6-8 

Troubleshooting, 0-19 
Trunk lid/rear liftgate 

adjustment, 11-7 

removal and installation, 11-7 
support strut replacement, 11-7 

Tune-up, 1-7 

Tune-up and routine maintenance: 1-1 through 1-32 
Turn signai/hazard flashers, check and replacement, 12-3 

U 
Underhood hose check and replacement, 1-17 

Upholstery and carpets, maintenance, 11-2 

V 
Vacuum sensor, general information, 6-12 

Valve clearance check and adjustment, 1-30 

Valve cover, removal and installation, 2A-6 

Valve springs, retainers and seals, replacement, 2A-31 

Valves, servicing, 2B-14 
Vehicle Identification Number (VIN), 0-6 

Vehicle Speed Sensor (VSS), general information, 6-13 

Vinyl trim, maintenance, 11-2 

Voltage regulator and alternator brushes, replacement, 5-11 

W 
Water pump 

check, 3-7 
removal and installation, 3-8 

Wheel alignment, general information, 10-19 
Wheel cylinder, removal, overhaul and installation, 9-15 

Wheels and tires, general information, 10-19 

Window regulator, removal and installation, 11-13 
Windshield and fixed glass, replacement, 11-4 
Windshield, wiper blade replacement, 1-14 
Windshield wiper motor, removal and installation, 12-12 

Wiring diagrams 
general information, 12-15 

index, 12-15 
Working facilities, 0-7 
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HAYNES AUTOMOTIVE MANUALS 
NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle, 

consult your local Haynes dealer for the latest product information. 

ACURA 
*1776 Integra & Legend 86 thru ’90 

ALFA-ROMEO 

531 Alfa Romeo Sedan & Coupe '73 thru '80 

AMC 
Jeep CJ — see JEEP (412) 

694 Mid-size models, Concord, 
Hornet, Gremlin & Spirit ’70 thru '83 

934 (Renault) Alliance & Encore 
all models '83 thru 87 

x 

AUDI 
615 4000 all models ’80 thru 87 
428 5000 all models ’77 thru ’83 
1117 5000 all models ’84 thru 88 
207 Fox all models '73 thru’79 

AUSTIN 
Healey Sprite — see MG Midget 

Roadster (265) 

BLMC 
527 Mini all models ’59 thru ’69 
*646 Mini all models 69 thru '88 

BMW 
276 320i all 4 cyl models 75 thru ’83 
632 528i & 530i all models '75 thru ’80 
240 1500 thru 2002 all models except 

Turbo ’59 thru '77 
348 2500, 2800, 3.0 & Bavaria ‘69 thru ‘76 

BUICK 
Century (front wheel drive) — see 
GENERAL MOTORS A-Cars (829) 
Buick, Oldsmobile & Pontiac Full-size 
(Front wheel drive) all models '85 thru ’90 
Buick Electra, LeSabre and Park Avenue; 
Oldsmobile Delta 88 Royale, Ninety Eight 
and Regency; Pontiac Bonneville 
Buick Oldsmobile & Pontiac 
Full-size (Rear wheel drive) 
Buick Electra '70 thru ’84, Estate 
70 thru ‘90, LeSabre ’70 thru '79 
Oldsmobile Custom Cruiser 
’70 thru ’90, Delta 88 ’70 thru '85, 
Ninety-eight ’70 thru '84 
Pontiac Bonneville ’70 thru '86, 
Catalina '70 thru ’81, Grandville 
'70 thru ’75, Parisienne '84 thu ’86 

627 Mid-size all rear-drive Regal & 
Century models with V6, V8 and 
Turbo ’74 thru '87 
Regal — see GENERAL MOTORS (1671) 
Skyhawk — see GENERAL 
MOTORS J-Cars (766) 

552 Skylark all X-car models ’80 thru ’85 

CADILLAC 
*751 Cadillac Rear Wheel Drive 

all gasoline models '70 thru ’90 
Cimarron — see GENERAL 
MOTORS J-Cars (766) 

*1627 

*1551 

CAPRI 
296 2000 MK! Coupe all models '71 thru ’75 
205 2600 & 2800 V6 Coupe '71 thru’75 
375 2800 MkII V6 Coupe '75 thru 78 

Mercury Capri — see FORD Mustang (654) 

CHEVROLET 
*1477. Astro & GMC Safari Mini-vans 

all models ’85 thru ’91 
554 Camaro V8 all models '70 thru ’81 
*866 Camaro all models '82 thru ’91 

Cavalier — see GENERAL MOTORS 
J-Cars (766) 

Celebrity — see GENERAL 
MOTORS A-Cars (829) 

625 

449 

550 
*1628 

274 
*1336 

704 

319 

626 

241 
*1642 

*420 

*1664 

*1727 
*831 

*345 

Chevelle, Malibu & El Camino all 
V6 & V8 models '69 thru '87 
Chevette & Pontiac T1000 
all models '76 thru’’87 
Citation all models ’80 thru ’85 
Corsica/Beretta all models ’87 thru '90 
Corvette all V8 models ’68 thru ’82 
Corvette all models '84 thru '91 
Full-size Sedans Caprice, Impala, 
Biscayne, Bel Air & Wagons, all V6 & 
V8 models '69 thru '¥U 
Lumina —- see GENERAL MOTORS (1671) 
Luv Pick-up all 2WD & 4WD 
models '72 thru ’82 
Monte Carlo all V6, V8 & Turbo 
models '70 thru ’88 
Nova all V8 models ’69 thru ’79 
Nova and Geo Prizm all front wheel drive 
models, ’85 thru ’90 
Pick-ups ’67 thru ’87 — Chevrolet & GMC, 
all full-size models ’67 thru ’87; Suburban, 
Blazer & Jimmy ’67 thru ’91 
Pick-ups ’88 thru ’90 — Chevrolet & GMC 
all full-size (C and K) models, ’88 thru ’92 
Sprint & Geo Metro ’85 thru ’91 
S-10 & GMC S-15 Pick-ups all 
models ’82 thru '92 
Vans — Chevrolet & GMC, V8 & 
in-line 6 cyl models ’68 thru '92 

CHRYSLER 
*1337 Chrysler & Plymouth Mid-size 

front wheel drive ’82 thru ’89 
K-Cars — see DODGE Aries (723) 
Laser — see DODGE Daytona (1140) 

DATSUN 
402 
647 
228 
525 
206 

563 

679 
123 
430 
372 
277 

376 

124 
368 

200SxX all models ’77 thru ’79 
200SX all models ’80 thru ’83 
B-210 all models ’73 thru ’78 
210 all models ’78 thru '82 
240Z, 260Z & 280Z Coupe & 2+2 
70 thru '78 
280ZX Coupe & 2+2 79 thru 83 
300ZX — see NISSAN (1137) 
310 all models '78 thru ’82 
510 & PL521 Pick-up ’68 thru ’73 
510 all models ’78 thru ’81 
610 all models ’72 thru ’76 
620 Series Pick-up all models '73 thru ’79 
720 Series Pick-up — see NISSAN 

Pick-ups (771) 
810/Maxima all gasoline models 
‘77 thru ’84 
1200 all models ’70 thru ’73 
F10 all models ’76 thru ’79 
Pulsar — see NISSAN (876) 
Sentra — see NISSAN (982) 
Stanza — see NISSAN (981) 

DODGE 
*723 

*1231 

699 

236 
610 

*556 

*1668 
234 

*1140 

*545 

*912 
*1726 
“1779 
*349 

Aries & Plymouth Reliant 
all models ’81 thru ’89 
Caravan & Plymouth Voyager 
Mini-Vans all models ’84 thru '91 
Challenger & Plymouth Saporro 
all models ’78 thru ’83 
Colt all models '71 thru ’77 
Colt & Plymouth Champ (front 
wheel drive) all models '78 thru '87 
D50/Ram 50/Plymouth Arrow Pick-ups 
& Raider '79 thru '91 
Dakota Pick-up all models ’87 thru '90 
Dart & Plymouth Valiant all 6 cyl 
models '67 thru '76 
Daytona & Chrysler Laser 
all models ’84 thru '89 
Omni & Plymouth Horizon 
all models 78 thru ’90 
Pick-ups all full-size models '74 thru ’91 
Shadow & Plymouth Sundance '87 thru '91 
Spirit & Plymouth Acclaim '89 thru ’92 
Vans — Dodge & Plymouth 
V8 & 6 cyl models ’71 thru ’91 

FIAT 
080 

094 
479 
273 

FORD 
*1476 

788 
*880 
268 
789 

*2021 
560 

334 
754 

359 

773 

*654 

357 
231 

649 

*1670 
*1026 

*1421 
*1418 

1338 

*1725 
*344 

124 Sedan & Wagon all ohv & dohc 
models '66 thru ’75 
124 Sport Coupe & Spider ’68 thru '78 
Strada all models '79 thru ’82 
X1/9 all models '74 thru ’80 

Aerostar Mini-vans all models '86 thru '92 
Bronco and Pick-ups ’73 thru 79 
Bronco and Pick-ups ’80 thru ’91 
Courier Pick-up all models ’72 thru ’82 
Escort & Mercury Lynx all models 
"81 thru 90 
Explorer & Mazda Navajo ’91 thru ’92 
Fairmont & Mercury Zephyr all 
in-line & V8 models '78 thru '83 
Fiesta all models ’77 thru ’80 
Ford & Mercury Full-size, 
Ford LTD & Mercury Marquis 
(75 thru ’82); Ford Custom 500, 
Country Squire, Crown Victoria & 
Mercury Colony Park (’75 thru '87); 
Ford LTD Crown Victoria & Mercury 
Gran Marquis (’83 thru ’87) 
Granada & Mercury Monarch all 
in-line, 6 cyl & V8 models ’75 thru '80 
Ford & Mercury Mid-size, 
Ford Thunderbird & Mercury Cougar 
(75 thru 82); Ford LTD & Mercury 
Marquis (’83 thru ’86); Ford Torino, 
Gran Torino, Elite, Ranchero pick- 
up, LTD Il, Mercury Montego, 
Comet, XR-7 & Lincoln Versailles 
(75 thru ’86) 
Mustang & Mercury Capri all 
models including Turbo ’79 thru ’92 
Mustang V8 all models '64-1/2 thru’73 * 
Mustang Il all 4 cyl, V6 & V8 models 
‘74 thru ‘78 
Pinto & Mercury Bobcat 
all models '75 thru ’80 
Probe all models ’89 thru ’92 
Ranger & Bronco Il all gasoline 
models ’83 thru '92 
Taurus & Mercury Sable ’86 thru 91 
Tempo & Mercury Topaz all 
gasoline models '84 thru ’91 
Thunderbird & Mercury 
Cougar/XR7 ’83 thru ’88 
Thunderbird & Mercury Cougar '89 and ’90 
Vans all V8 Econoline models ’69 thru ’91 

GENERAL MOTORS 
*829 

*766 

*1420 

*1671 

*2035 

GEO 

GMC 

A-Cars — Chevrolet Celebrity, Buick 
Century, Pontiac 6000 & Oldsmobile 
Cutlass Ciera all models '82 thru '90 
J-Cars — Chevrolet Cavalier, 
Pontiac J-2000, Oldsmobile 
Firenza, Buick Skyhawk & Cadillac 
Cimarron all models 82 thru ’92 
N-Cars — Buick Somerset ’85 thru ’87; 
Pontiac Grand Am and Oldsmobile Calais 
*85 thru 90; Buick Skylark ’86 thru ’90 
GM: Buick Regal, Chevrolet Lumina, 
Oldsmobile Cutlass Supreme, 
Pontiac Grand Prix, all front wheel drive 
models ’88 thru '90 
GM: Chevrolet Lumina APV, Oldsmobile 
Silhouette, Pontiac Trans Sport ’90 thru '92 

Metro — see CHEVROLET Sprint (1727) 
Prizm — see CHEVROLET Nova (1642) 
Tracker — see SUZUKI Samurai (1626) 

Safari - see CHEVROLET ASTRO (1477) 
Vans & Pick-ups — see 
CHEVROLET (420, 831, 345, 1664) 

(continued on next page) 
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* Listings shown with an asterisk ( * ) indicate model coverage as of this printing. These titles will be periodically 

updated to include later model years — consult your Haynes dealer for more information. 
SO 
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HONDA 

351 Accord CVCC all models '76 thru 83 
*4221 Accord all models ’84 thru ’89 

160 Civic 1200 all models ’73 thru ’79 
633 Civic 1300 & 1500 CVCC all models 

’80 thru ’83 
297 Civic 1500 CVCC all models '75 thru ’79 

*1227 Civic all models '84 thru '91 
*601 Prelude CVCC all models 79 thru '89 

HYUNDAI 

*4552 Excel all models ’86 thru '91 

ISUZU 
*1641. Trooper & Pick-up, all gasoline models 

81 thru 91 

JAGUAR 
*242 XJ6 all 6 cy! models ’68 thru 86 
*478 XJ12 & XJS all 12 cyl models 72 thru ’85 

JEEP 
*1553 Cherokee, Comanche & Wagoneer 

Limited all models ’84 thru ’91 
412 CJall models 49 thru 86 

*1777 Wrangler all models '87 thru 92 

LADA 
*413 1200, 1300. 1500 & 1600 all models 

including Riva ’74 thru ’86 

LAND ROVER 

529 Diesel all models.’58 thru ’80 

MAZDA 
648 626 Sedan & Coupe (rear wheel 

drive) all models ’79 thru '82 
*1082 626 & MX-6 (front wheel drive) all models 

"83 thru '90 
*267 B1600, B1800 & B2000 Pick-ups 

72 thru '90 
370 GLC Hatchback (rear wheel drive) 

all models ’77 thru ’83 
757 GLC (front wheel drive) all models 

’81 thru 86 
460 RX-7 all models '79 thru 85 

*1419 RX-7 all models ’86 thru '91 

MERCEDES-BENZ 
*1643 190 Series all four-cylinder gasoline 

models, '84 thru '88 
346 230, 250 & 280 Sedan, Coupe & 

Roadster all 6 cyl sohc models 68 thru 72 
983 280 123 Series all gasoline models 

‘77 thru ’81 
698 350 & 450 Sedan, Coupe & 

Roadster all models '71 thru '80 
697. Diesel 123 Series 200D, 220D, 

240D, 240TD, 300D, 300CD, 
- 800TD, 4- & 5-cyl incl. Turbo ’76 thru '85 

MERCURY 
See FORD Listing 

MG 
111 MGB Roadster & GT Coupe 

all models ’62 thru ’80 
265 MG Midget & Austin Healey Sprite 

Roadster '58 thru ’80 

MITSUBISHI 
*1669 Cordia, Tredia, Galant, Precis & 

Mirage '83 thru '90 
*2022 Pick-ups & Montero '83 thru '91 

MORRIS 
074 (Austin) Marina 1.8 all models '71 thru:’80 
024 Minor 1000 sedan & wagon '56 thru '71 

* Listings shown with an asterisk (* ) indicate model coverage as of this printing. These titles will be periodically 

HAYNES AUTOMOTIVE MANUALS 
NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle, 

consult your local Haynes dealer for the latest product information. 

NISSAN 
1137 300ZX all Turbo & non-Turbo 

models '84 thru 89 
*4341 Maxima all models '85 thru '91 

*771 Pick-ups/Pathfinder gas models 
’80 thru 91 

*876 Pulsar all models '83 thru ’86 
*982 Sentra all models '82 thru '90 
*981 Stanza all models '82 thru ’90 

OLDSMOBILE 
Custom Cruiser — see BUICK 

Full-size (1551) 
658 Cutlass all standard gasoline V6 & 

V8 models '74 thru '88 
Cutlass Ciera — see GENERAL 
MOTORS A-Cars (829) 

Cutlass Supreme — see GENERAL 
MOTORS (1671) 

Firenza — see GENERAL MOTORS 
J-Cars (766) 

Ninety-eight — see BUICK 
Full-size (1551) 

Omega — see PONTIAC Phoenix & 
Omega (551) 

PEUGEOT 

663 504 all diesel models '74 thru 83 

PLYMOUTH 

425 Arrow all models ’76 thru '80 
For all other PLYMOUTH titles, 

see DODGE listing. 

PONTIAC 
T1000 — see CHEVROLET 

Chevette (449) 
J-2000 — see GENERAL 
MOTORS J-Cars (766) 

6000 — see GENERAL 
MOTORS A-Cars (829) 

1232 Fiero all models ’84 thru 88 
555 Firebird all V8 models except Turbo 

‘70 thru ’81 
*867 Firebird all models ’82 thru 91 

Full-size Rear Wheel Drive — see 
Buick, Oldsmobile, Pontiac 
Full-size (1551) 

Grand Prix — see GENERAL 
MOTORS (1671) 

551 Phoenix & Oldsmobile Omega 
all X-car models ’80 thru ’84 

PORSCHE 
*264 911 all Coupe & Targa models 

except Turbo & Carrera 4 ’65 thru ’89 
239 914 all 4 cyl models ’69 thru '76 
397 924 all models including Turbo '76 thru '82 

*1027 944 all models including Turbo ’83 thru '89 

RENAULT 
141 5Le Car all models '76 thru 83 
079 8 & 10 all models with 58.4 cu in 

engines 62 thru ’72 
097 12Saloon & Estate all models 

1289 cc engines '70 thru '80 
768 15 & 17 all models '73 thru’79 
081 16 all models 89.7 cu in & 95.5 cu in 

engines ’65 thru '72 
Alliance & Encore — see AMC (934) 

. 984 Fuego all models '82 thru '85 

SAAB 
247 99 all models including Turbo '69 thru '80 
*980 900 all models including Turbo '79 thru '88 

SUBARU 
237 1100, 1300, 1400 & 1600 

all models '71 thru '79 
*681 1600 & 1800 2WD & 4WD 

all models ’80 thru ’89 

SUZUKI 
*1626 Samurai/Sidekick and Geo 

Tracker all models ’86 thru 91 

uffiiated to include later model years — consult your Haynes dealer for more information. 

(continued from 
previous page) 

TOYOTA 
*4023 Camry all models ’83 thru '91 

150 Carina Sedan all models '71 thru 74 
229 Celica ST, GT & liftback 

all models '71 thru '77 
437 Celica all models '78 thru '81 
*935 Celica all models except front- 

wheel drive and Supra ’82 thru ’85 
680 Celica Supra all models ’79 thru ’81 
1139 Celica Supra all in-line 6-cylinder 

models '82 thru 86 
361 Corolla all models ’75 thru '79 
961 Corolla all models (rear wheel drive) 

’80 thru '87 
*1025 Corolla all models (front wheel 

drive) ’84 thru ’91 
*636 Corolla Tercel all models ’80 thru 82 
230 Corona & MK Il all 4 cyl sohc 

models '69 thru '74 
360 Corona all models ’74 thru ’82 
*532 Cressida all models ’78 thru '82 
313 Land Cruiser all models '68 thru 82 
200 MK Ilall 6 cyl models ’72 thru '76 

*1339 MR2 all models ’85 thru ’87 
304 Pick-up all models ’69 thru '78 
*656 Pick-up all models 79 thru 91 

TRIUMPH 
112 GT6 & Vitesse all models '62 thru ’74 
113 Spitfire all models ’62 thru ’81 
028 TR2, 3, 3A, & 4A Roadsters '52 thru 67 
031 TR250 & 6 Roadsters ’67 thru 76 
322 TR7 all models ‘75 thru ’81 

Vw 
159 Beetle & Karmann Ghia all 

models ’54 thru 79 
238 Dasher all gasoline models '74 thru ’81 
*884 Rabbit, Jetta, Scirocco, & Pick-up 

all gasoline models '74 thru ’91 & 
Convertible '80 thru '91 

451 Rabbit, Jetta & Pick-up all diesel 
models ’77 thru '84 

082 Transporter 1600 all models '68 thru ’79 
226 Transporter 1700, 1800 & 2000 all 

models '72 thru ‘79 
084 Type 3 1500 & 1600 all models ’63 thru '73 . 

1029 Vanagon all air-cooled models '80 thru 83 

VOLVO 
203 120, 130 Series & 1800 Sports '61 thru '73 
129 140 Series all models '66 thru '74 
244 164 all models 68 thru '75 
*270 240 Series all models '74 thru ‘90 
400 260 Series all models '75 thru '82 

*1550 740 & 760 Series all models '82 thru '88 

SPECIAL MANUALS 
1479 Automotive Body Repair & 

Painting Manual 
1654 Automotive Electrical Manual 
1480 Automotive Heating & Air 

Conditioning Manual 
1762 Chevrolet Engine Overhaul Manual 
1736 Diesel Engine Repair Manual 
1667 Emission Control Manual 
1763. Ford Engine Overhaul Manual 
482 Fuel Injection Manual 

1666 Small Engine Repair Manual 
299 SU Carburetors thru '88 
393 Weber Carburetors thru '79 
300 eoees nee CD Carburetors as 

See your dealer for other available titles 

Over 100 Haynes 
motorcycle manuals 
also available 7-1-92 
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