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this manual

About

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.

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

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

CAUTION

worked on.

WARNING
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A Caution indicates a special procedure or special steps which must be taken in the course of completing
the procedure in which the Caution is found which are necessary to avoid damage to the assembly being

The two types of illustrations used (figures and photographs), are
referenced by a number preceding their caption. Figure reference
numbers denote Chapter and numerical sequence within the Chapter;
(i.e. Fig. 3.4 means Chapter 3, figure number 4). Figure captions are
followed by a Section number which ties the figure to a specific portion
of the text. All photographs apply to the Chapter in which they appear
and the reference number pinpoints the pertinent Section and
paragraph; i.e., 3.2 means Section 3, paragraph 2.

Procedures, once described in the text, are not normally repeated.
When it is necessary to refer to another Chapter, the reference will
be given as Chapter and Section number i.e. Chapter 1/16). Cross
references given without use of the word ‘’Chapter’’ apply to Sections
and/or paragraphs in the same Chapter. For example, “see Section 8"
means in the same Chapter.

Reference to the left or right side of the vehicle is based on the
assumption that one is sitting in the driver's seat, facing forward.

Even though extreme care has been taken during the preparation
of this manual, neither the publisher nor the author can accept respon-
sibility for any errors in, or omissions from, the information given.

A Warning indicates a special procedure or special steps which must be taken in the course of completing
the procedure in which the Warning is found which are necessary to avoid injury to the person performing

the procedure.

Introduction to the Mercedes-Benz

123_ §eries Dies_e!

These models are available in 2-door coupe, 4-door sedan and 4-door
station wagon (touring wagon) body styles and feature four wheel
independent suspension.

The 4-or 5-cylinder diesel engines used on these models drive the
rear wheels through a choice of 4-or 5-speed manual or 4-speed
automatic transmission. Some models are available with turbocharg-
ing. Certain models also feature automatic self-leveling of the rear
suspension. Steering is of the recirculating ball-type with power assist

e — — -=

as standard. Servo assisted disc brakes are used on all four wheels
and some models are equipped with an Anti-locking Brake System
(ABS).

There are some detail differences between UK and US models due
to local laws and regulations. Some models were available in certain
areas, i.e. the 123 series 200D, 220D and 240TD were distributed only

in the UK market.
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Vehicle identification number locations on earlier US 240D and 300 models

Certification tag 5 Engine number
VIN number 6 Emission tag
Chassis number 7  Emission control catalyst information

Body number, paint code number

i
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Vehicle identification number locations on US station wagon models

Body number, paint code number

California version emission vacuum line routing
Emission control tag

Emission control catalyst information

Certification tag
VIN number
Chassis number
Engine number
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Vehicle identification number locations on UK models

1 Identification plate 3 Body number, paint code number

2 Chassis number

4 Engine number
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Vehicle identification number locations on US models

Certification tag
VIN number
Chassis number
Engine number
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Body and paintwork number

Emissions tag (California 300TD turbo diesel only)
Emission control tag

Emission control catalyst information



Use of English

As this book has been written in England, it uses the appropriate English component names, phrases, and spelling. Some of these differ from
those used in America. Normally, these cause no difficulty, but to make sure, a glossary is printed below. In ordering spare parts remember the parts

list may use some of these words:

English American English American
Accelerator Gas pedal Locks Latches

Aerial Antenna Methylated spirit Denatured alcohol
Anti-roll bar Stabiliser or sway bar Motorway Freeway, turnpike etc
Big-end bearing Rod bearing Number plate License plate
Bonnet (engine cover) Hood Paraffin Kerosene

Boot (luggage compartment) Trunk Petrol Gasoline (gas)
Bulkhead Firewall Petrol tank Gas tank

Bush Bushing ‘Pinking’ ‘Pinging’

Cam follower or tappet Valve lifter or tappet Prise (force apart) Pry

Carburettor Carburetor Propeller shaft Driveshaft

Catch Latch Quarterlight Quarter window
Choke/venturi Barrel Retread Recap

Circlip Snap-ring Reverse Back-up

Clearance Lash Rocker cover Valve cover
Crownwheel Ring gear (of differential) Saloon Sedan

Damper Shock absorber, shock Seized Frozen

Disc (brake) Rotor/disk Sidelight Parking light
Distance piece Spacer Silencer Muffler

Drop arm Pitman arm Sill panel (beneath doors) Rocker panel

Drop head coupe Convertible Small end, little end Piston pin or wrist pin
Dynamo Generator (DC) Spanner Wrench

Earth (electrical) Ground Split cotter (for valve spring cap) Lock (for valve spring retainer)
Engineer’s blue Prussian blue Split pin Cotter pin

Estate car Station wagon Steering arm Spindle arm

Exhaust manifold Header Sump Oil pan

Fault finding/diagnosis Troubleshooting Swarf Metal chips or debris
Float chamber Float bowl Tab washer Tang or lock
Free-play Lash Tappet Valve lifter
Freewheel Coast Thrust bearing Throw-out bearing
Gearbox Transmission Top gear High

Gearchange Shift Torch Flashlight

Grub screw Setscrew, Allen screw Trackrod (of steering) Tie-rod (or connecting rod)
Gudgeon pin Piston pin or wrist pin Trailing shoe (of brake) Secondary shoe
Halfshaft Axleshaft Transmission Whole drive line
Handbrake Parking brake Tyre Tire

Hood Soft top Van Panel wagon/van
Hot spot Heat riser Vice Vise

Indicator Turn signal Wheel nut Lug nut

Interior light Dome lamp Windscreen Windshield

Layshaft (of gearbox) Countershaft Wing/mudguard Fender

Leading shoe (of brake)

Primary shoe




General dimensions

Overall length
Coupe and 4-door sedan . . ...t 186 in
Station WBGON .« v ot v vt v o e et i on e e 190.9 in
Overall width
KL PAOHBIE .o o sovnm w weses b Foplein & B @ SR § Rl P R 70.3 In
Overall height
BOUBEG. s 5 xowmon wiene & gl § $4095 ¥ GHE 7 B0E Bwns & od 8 54.9 in
RidOOTBEABI .« 5 rmin & wvcs s B VEE G SN R EE B AR W W 0 56.6 In
Station WagON . . . ...t e 57.9 in
Wheelbase
COUDB ¢ a5 5 amn s s o st » Wisis & HAEDS § 965 3 e & & e s 106.7 in
Sedan and station Wagon . . . . . . .. e e s e 110 in
Vehicle identification numbers
SR, =N = ) et =it Nl
engine numbers are critical when ordering parts. Consequently it is a

good idea to record these numbers and keep this information in a con-
venient location. The accompanying illustrations show the locations

of the various identification numbers.

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

the component required. On these models in particular, the chassis and

The body and paintwork number information is located on a
tag riveted to the radiator brace

The VIN number (US models only) is located on the
drivers side windshield post



Buying parts

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

Authorized dealer parts department. This is the best source for parts
which are unique to your vehicle and not generally available elsewhere
such as major engine parts, transmission parts, trim pieces, etc. It is
also the only place you should buy parts if your vehicle is still under
warranty, as non-factory parts may invalidate the warranty. To be sure
of obtaining the correct parts, have your engine and chassis numbers
available and, if possible, take the old parts along for positive

identification.

Retail auto parts stores: Good auto parts stores will stock frequently
needed components which wear out relatively fast such as clutch com-
ponents, exhaust systems, brake 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, belts, touch up paint, bulbs,
etc. They also usually sell tools and general accessories, have conve-
nient hours, charge lower prices, and can often be found not far from

your home.

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 adhesive. All
threaded fasteners should be clean and straight, with undamaged
threads and undamaged corners on the hex head where the wrench
fits. Develop the habit of replacing all damaged nuts and bolts with
new ones. Special locknuts with nylon or fiber inserts can only be used

once. If they are removed, they lose their locking ability and must be
replaced with new ones.

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

If a bolt or stud breaks off in an assembly, it can be drilled and remov-
ed with a special tool commonly available for this purpose. Most
automotive machine shops can perform this task, as well as other repair
procedures, such as the repair of threaded holes that have been stripped
out.

Flat washers and lockwashers, when removed from an assembly,
should always be replaced exactly as removed. Replace any damaged
washers with new ones. Never use a lockwasher on any soft metal
surface (such as aluminum), thin sheet metal or plastic.
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For a number of reasons, automobile manufacturers are making wider
and wider use of metric fasteners. Therefore, it is important to be able
to tell the difference between standard (sometimes called U.S. or SAE)
and metric hardware, since they cannot be interchanged.

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

In addition to the differences in 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

Grade 1 or 2

11

standard wrench should not be used on a metric bolt and a metric
wrench should not be used on a standard bolt. Also, most standard
bolts have slashes radiating out from the center of the head to denote
the grade or strength of the bolt, which is an indication of the amount
of torque that can be applied to it. The greater the number of slashes,
the greater the strength of the bolt. Grades O through 5 are commonly
used on automobiles. Metric bolts have a property class (grade) number,
rather than a slash, molded into their heads to indicate bolt strength.
In this case, the higher the number, the stronger the bolt. Property class
numbers 8.8, 9.8 and 10.9 are commonly used on automobiles.

Strength markings can also be used to distinguish standard hex nuts
from metric hex nuts. Many standard nuts have dots stamped into one
side, while metric nuts are marked with a number. The greater the
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),

Grade 8

DO PPOD

(P&

7

(&

Bolt strength markings (top — standard/SAE/U.S.; bottom — metric)

o Ev Q| (MM

Standard hex nut strength |

markings markings

Metric hex nut strength

Metric stud strength markings
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while smaller studs carry a geometric code to denote grade.

It should be noted that many fasteners, especially Grades O 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
fasteners are referred to as U.S.S. 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 re-
placing 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

REEY: i soiainns o i crbebad
Dl oo i e R S e
BB o o © e R B RS
R s (u ey W SRR, R
U.S. thread sizes

lhozs Bl s o 5oie it 16 550
BUIB <= V0., o oo bsot L0575
BIIB = DR, o oonrns simm s 6 8ims
3/8 — 16 ..o,
B O o i s s
TEE s Tl o s sreadu
BB . o o s e
OB T L

|

Il

Standard (SAE and USS) bolt dimensions/grade marks

G Grade marks (bolt strength)

L Length (in inches)

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

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. As was previously mentioned, the size and grade of
a fastener determine the amount of torque that can safely be applied
to it. The figures listed here are approximate for Grade 2 and Grade
3 fasteners. Higher grades can tolerate higher torque values.

Ft-lb Nm/m
..... 6 to9 9to 12
..... 14 to 21 19 to 28
..... 28 to 40 38 to 54
..... 50 to 71 68 to 96
..... 80 to 140 109 to 154
..... 5to 8 7 to 10
..... 12 to 18 17 to 24
..... 22 to 33 30 to 44
..... 25 to 35 34 to 47
..... 6to9 9to 12
..... 12 to 18 17 to 24
..... 14 to 20 19 to 27
..... 24 to 32 30 to 43
..... 27 to 38 37 to 51
..... 40 to 55 56 to 74
..... 40 to 60 55 to 81

55 to 80 75 to 108

Metric bolt dimensions/grade marks

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

D Diameter
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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 normally
be shown in the appropriate Chapter. If a specific pattern is not given,
the following procedures can be used to prevent warping.

Initially, the bolts or nuts should be assembled finger-tight only. Next,
they should be tightened one full turn each, in a criss-cross or diagonal
pattern. After each one has been tightened one full turn, return to the
first one and tighten them all one-half turn, following the same pattern.
Finally, tighten each of them one-quarter turn at a time until each
fastener has been tightened to the proper torque. To loosen and remove
the fasteners, the procedure would be reversed.

Component disassembly

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

When removing fasteners from a component, keep track of their loca-
tions. Sometimes threading a bolt back in a part, or putting the washers
and nut back on a stud, can prevent mix-ups later. If nuts and bolts
cannot be returned to their original locations, they should be kept in
a compartmented box or a series of small boxes. A cupcake or muffin
tin is ideal for this purpose, since each cavity can hold the bolts and
nuts from a 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 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
pressure contained in an assembly.

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

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

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

Hose removal tips
Caution: /f the vehicle is equipped with air conditioning, do not discon-

nect any of the A/C hoses without first having the system depressurized
by a dealer service department or an air conditioning specialist.

Hose removal precautions closely parallel gasket removal precautions.

Avoid scratching or gouging the surface that the hose mates against
or the connection may leak. This is especially true for radiator hoses.

Because of various chemical reactions, the rubber in hoses can bond
itself to the metal spigot that the hose fits over. To remove a hose,
first loosen the hose clamps that secure it to the spigot. Then, with
slip-joint pliers, grab the hose at the clamp and rotate it around the
spigot. Work it back and forth until it Is completely free, then pull it
off. 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 a hose clamp is broken or damaged, do not reuse it. Wire-type
clamps usually weaken with age, soitis a good idea to replace them
with screw-type clamps whenever a hose is removed.

Tools

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

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

The newcomer to practical mechanics should start off with the main-
tenance and minor repair tool kit, which is adequate for the simpler
jobs performed on a vehicle. Then, as confidence and experience grow,
the owner can tackle more difficult tasks, buying additional tools as
they are needed. Eventually the basic kit will be expanded into the repair
and overhaul tool set. Over a period of time, the experienced do-it-
yourselfer will assemble a tool set complete enough for most repair
and overhaul procedures and will add tools from the special category
when it is felt that the expense is justified by the 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

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

Oijl filter wrench

Funnel (medium size)

Safety goggles

Jackstands (2)

Drain pan

Repair and overhaul tool set

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

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 — need/e nose

Pliers — snap-ring f(internal and external)
Cold chisel — 1/2-inch

Scribe

Scraper (made from flattened copper tubing)
Centerpunch

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

Steel rule/straightedge — 12 inch

Allen wrench set (1/8 to 3/8-inch or 4 mm to 10 mm)
A selection of files

Wire brush f(large)

Jackstands (second set)

Jack (scissor or hydraulic type)

Note: Another tool which is often useful is an electric drill motor with
a chuck capacity of 3/8-inch and a set of good quality drill bits.

Dial indicator set

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.

Piston ring groove cleaning tool
Piston ring compressor

Piston ring installation tool

Cylinder ridge reamer

Cylinder surfacing hone

Cylinder bore gauge

Micrometers and/or dial calipers
Balljoint separator

Universal-type puller

Impact screwdriver

Dial indicator set

Hand operated vacuum/pressure pump
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.
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Cylinder hone

Damper/steering wheel puller General purpose puller

Brake cylinder hone

Piston ring groove cleaning tool Ring removal/installation tool

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

Care and maintenance of tools

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

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

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

Working facilities
Not to be overlooked when discussing tools is the workshop. If any-
thing more than routine maintenance is to be carried out, some sort

of 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 prob-
lem. To avoid pouring them on the ground or into a sewage system,
pour the used fluids into large containers, seal them with caps and take
them to an authorized disposal site or recycling center (common in the
U.S.). Plastic jugs, such as old antifreeze containers, are ideal for this
purpose.

Always keep a supply of old newspapers and clean rags available.
Old towels are excellent for mopping up spills. Many mechanics use
rolls of paper towels for most work because they are readily available
and disposable. To help keep the area under the vehicle clean, a large
cardboard box can be cut open and flattened to protect the garage
or shop floor.

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



Booster battery (jump) starting

Certain precautions must be observed when using a booster battery
to jump start a vehicle.

a) Before connecting the booster battery, make sure that the igni-
tion switch is in the Off position.

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

c) The eyes should be shielded. Safety goggles are a good idea.

d) Make sure the booster battery is the same voltage as the dead
one in the vehicle.

e) The two vehicles must not touch each other.

f) Make sure the transmission is in Neutral (manual transmission)
or Park (automatic transmission).

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

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

Connect one end of the black jumper cable to the negative (-) terminal
of the booster battery. The other end of this cable should be connected
to a good ground on the vehicle to be started, such as a bolt or bracket
on the engine block. Use caution to insure that the cable will not come
into contact with the fan, drivebelts or other moving parts of the engine.

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

of connection.

Jacking and towing

Booster cable connections (note that the negative cable is
not attached to the negative terminal of the dead battery)

Jacking

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

The vehicle should be on level ground with the wheels blocked, the
parking brake applied and the transmission in Park (automatic) or
Reverse (manual). If the wheels are to be removed from the vehicle,
pry off the hub cap (if equipped) using the tapered end of the lug wrench
and loosen the wheel bolts one-half turn. Do not loosen the bolts any
more than this until the vehicle is off the ground. Refer to Chapter 10

for the complete tire changing procedure.
Insert the jack into the jacking point in the side of the vehicle. Operate

the jack with a slow, smooth motion until the wheel is raised off the
ground.

Lower the vehicle, remove the jack and tighten the bolts (if loosened
or removed) in a criss-cross sequence by turning the wrench clockwise.
Replace the hub cap (it equipped) by placing it in position and using
the heel of your hand or a rubber mallet to seat it.

Towing

The vehicle can be towed with all four wheels on the ground, pro-
vided that speeds do not exceed 30 mph and the distance is not over
75 miles, otherwise transmission damage can result.

Towing equipment specifically designed for this purpose should be
used and should be attached to the towing eyes under the bumpers
which are connected to structural members of the vehicle and not the

bumper or brackets.

The jack is inserted into the rocker panel jacking points

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

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




Safety first!

Professional motor mechanics are trained in safe working proce-
dures. However enthusiastic you may be about getting on with the job
in hand, do take the time to ensure that your safety is not put at risk. A
moment's lack of attention can result in an accident, as can failure to
observe certain elementary precautions.

There will always be new ways of having accidents, and the
following points do not pretend to be a comprehensive list of all
dangers; they are intended rather to make you aware of the risks and to
encourage a safety-conscious approach to all work you carry out on

your vehicle.

Essential DOs and DON'Ts

DON'T rely on a single jack when working underneath the vehicle.
Always use reliable additional means of support, such as axle stands,
securely placed under a part of the vehicle that you know will not give
way.

DON'T attempt to loosen or tighten high-torque nuts (e.g. wheel hub
nuts) while the vehicle is on a jack; it may be pulled off.

DON'T start the engine without first ascertaining that the transmission
is in neutral (or ‘Park’ where applicable) and the parking brake applied.
DON'T suddenly remove the filler cap from a hot cooling system -
cover it with a cloth and release the pressure gradually first, or you may
get scalded by escaping coolant.

DON'T attempt to drain oil until you are sure it has cooled sufficiently
to avoid scalding you.

DON'T grasp any part of the engine, exhaust or catalytic converter
without first ascertaining that it is sufficiently cool to avoid burning
you.

DON'T allow brake fluid or antifreeze to contact vehicle paintwork.
DON'T syphon toxic liquids such as fuel, brake fluid or antifreeze by
mouth, or allow them to remain on your skin.

DON'T inhale dust — it may be injurious to health (see Asbestos
below).

DON'T allow any spilt oil or grease to remain on the floor — wipe it up
straight away, before someone slips on it.

DON'T use ill-fitting spanners or other tools which may slip and cause
injury.

DON'T attempt to lift a heavy component which may be beyond your
capability — get assistance.

DON'T rush to finish a job, or take unverified short cuts.

DON'T allow children or animals in or around an unattended vehicle.
DO wear eye protection when using power tools such as drill, sander,
bench grinder etc, and when working under the vehicle.

DO use a barrier cream on your hands prior to undertaking dirty jobs —
it will protect your skin from infection as well as making the dirt easier
to remove afterwards; but make sure your hands aren’t left slippery.
Note that long-term contact with used engine oil can be a health
hazard.

DO keep loose clothing (cuffs, tie etc) and long hair well out of the
way of moving mechanical parts.

DO remove rings, wristwatch etc, before working on the vehicle -
especially the electrical system.

DO ensure that any lifting tackle used has a safe working load rating
adequate for the job.

DO keep your work area tidy — it is only too easy to fall over articles left
lying around.

DO get someone to check periodically that all is well, when working
alone on the vehicle.

DO carry out work in a logical sequence and check that everything is
correctly assembled and tightened afterwards.

DO remember that your vehicle's safety affects that of yourself and
others. If in doubt on any point, get specialist advice.

IF, in spite of following these precautions, you are unfortunate enough
to injure yourself, seek medical attention as soon as possible.

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 inhalation
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 petrol (gasoline) is highly flammable.
Never smoke, or have any kind of naked flame around, when working
on the vehicle. But the risk does not end there — a spark caused by an
electrical short-circuit, by two metal surfaces contacting each other, by
careless use of tools, or even by static electricity built up in your body
under certain conditions, can ignite petrol vapour, which in a confined
space is highly explosive.

Always disconnect the battery earth (ground) terminal before
working on any part of the fuel or electrical system, and never risk
spilling fuel on to a hot engine or exhaust.

It is recommended that a fire extinguisher of a type suitable for fuel
and electrical fires is kept handy in the garage or workplace at all times.
Never try to extinguish a fuel or electrical fire with water.

Note: Any reference to a ‘torch’ appearing in this manual should
always be taken to mean a hand-held battery-operated electric lamp or
flashlight. It does NOT mean a welding/gas torch or blowlamp.

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

ness and even death if inhaled to any extent. Petrol (gasoline) vapour
comes into this category, as do the vapours from certain solvents such
as trichloroethylene. Any draining or pouring of such volatile fluids
should be done in a well ventilated area.

When using cleaning fluids and solvents, read the instructions
carefully. Never use materials from unmarked containers — they may
give off poisonous vapours.

Never run the engine of a motor vehicle in an enclosed space such
as a garage. Exhaust fumes contain carbon monoxide which Is
extremely poisonous; if you need to run the engine, always do so in the
open air or at least have the rear of the vehicle outside the workplace.

If you are fortunate enough to have the use of an inspection pit,
never drain or pour petrol, and never run the engine, while the vehicle
is standing over it; the fumes, being heavier than air, will concentrate in
the pit with possibly lethal results.

The battery
Never cause a spark, or allow a naked light, near the vehicle’s

battery. It will normally be giving off a certain amount of hydrogen gas,
which is highly explosive.

Always disconnect the battery earth (ground) terminal before
working on the fuel or electrical systems.

If possible, loosen the filler plugs or cover when charging the
battery from an external source. Do not charge at an excessive rate or
the battery may burst.

Take care when topping up and when carrying the battery. The acid
electrolyte, even when diluted, is very corrosive and should not be
allowed to contact the eyes or skin.

If you ever need to prepare electrolyte yourself, always add the acid
slowly to the water, and never the other way round. Protect against
splashes by wearing rubber gloves and goggles.

When jump starting a car using a booster battery, for negative earth
(ground) vehicles, connect the jump leads in the following sequence:
First connect one jump lead between the positive (+) terminals of the
two batteries. Then connect the other jump lead first to the negative
(-) terminal of the booster battery, and then to a good earthing
(ground) point on the vehicle to be started, at least 18 Iin (45 cm) from
the battery if possible. Ensure that hands and jump leads are clear of
any moving parts, and that the two vehicles do not touch. Disconnect
the leads in the reverse order.

Mains electricity and electrical equipment

When using an electric power tool, inspection light etc, always
ensure that the appliance is correctly connected to its plug and that,
where necessary, it is properly earthed (grounded). Do not use such
appliances in damp conditions and, again, beware of creating a spark
or applying excessive heat in the vicinity of fuel or fuel vapour. Also
ensure that the appliances meet the relevant national safety standards.

Ignition HT voltage

A severe electric shock can result from touching certain parts of the
ignition system, such as the HT leads, when the engine iS running or
being cranked, particularly if components are damp or the insulation is
defective. Where an electronic ignition system is fitted, the HT voltage
is much higher and could prove fatal.
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Auto

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

Cleaners

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

Electrical cleaner removes oxidation, corrosion and carbon deposits
from electrical contacts, restoring full current flow. It can also be us-
ed to clean voltage regulators and other parts where an oil-free sur-
face is desired.

Demoisturants remove water and moisture from electrical com-
ponents such as alternators, voltage regulators, electrical connectors
and fuse blocks. It is non-conductive, non-corrosive and non-flammable.

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

Lubricants

Motor oil is the lubricant formulated for use in engines. It normally
contains a wide variety of additives to prevent corrosion and reduce
foaming and wear. Motor oil comes in various weights (viscosity
ratings) from 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 transmissions
and other areas where high-temperature lubrication Is required.

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

High temperature wheel bearing grease is designed to withstand the
extreme temperatures encountered by wheel bearings in disc brake
equipped vehicles. It usually contains molybdenun 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°F to + 190 °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
assembly lube lubricates the parts without being squeezed out or
washed away until the engine oiling system begins to function.

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

Graphite lubricants are used where oils cannot be used due to con-
tamination problems, such as in locks. The dry graphite will lubricate
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 HEI ignition modules where it Is essential that
heat be transferred away from the module.

icals and lubricants

Sealants

RTV sealant is one of the most widely used gasket compounds. Made
from silicone, RTV is air curing, it seals, bonds, waterproofs, fills sur-
face 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
absence of air. This means that an anaerobic sealant cures only after
the assembly of parts, sealing them together.

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

Chemicals

Anti-seize compound prevents seizing, galling, cold welding, rust and
corrosion in fasteners. High temperature anti-seize, usually made with
copper and graphite lubricants, is used for exhaust system and manifold
bolts.

Anaerobic locking compounds are used to keep fasteners from
vibrating or working loose, and cure only after installation, in the
absence of air. Medium strength locking compound is used for small
nuts, bolts and screws that you expect to be removing later. High
strength locking compound is for large nuts, bolts and studs which
you don’t intend to be removing on a regular basis.

Oil additives range from viscosity index improvers 1o chemical
treatments that claim to reduce internal engine friction. It should be
noted that most oil manufacturers caution against using additives with
their oils.

Fuel additives perform several functions, depending on their chemical
makeup. They usually contain solvents that help dissolve 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 chemicals to remove condensation from the fuel tank.

Other

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

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

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

Waxes and polishes are used to help protect painted and plated sur-
faces from the weather. Different types of paint may require the use
of 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 con-
tain 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.



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 (0z2)
Pounds (Ib)

Force

Ounces-force (ozf; oz)
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)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

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 11, Ib ft)

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

Power
Horsepower (hp)

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

Fuel consumption®

Miles per gallon, Imperial (mpg)

Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit

KX XXX XXX X X X

X X

HXXXX XX X X X X X X X X

XX X X X X

254
0.305
1.609

16.387

0.568
1:137
1.201
0.946
4.546
1.201
3.785

28.35
0.454

0.278
4.448
0.1
0.070
0.068
0.069
6.895
0.01

100

0.0145

0.75
0.401
0.535
0.036

1152
0.113
0.083
0.138

1.356
0.102

745.7

1.609

0.354
0.425
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Millimetres (mm)
Metres (m)
Kilometres (km)

Cubic centimetres (cc; cm?)
Litres (1)

Litres (I)

US quarts (US qt)

Litres (1)

Litres (I)

US gallons (US gal)

Litres (I)

Grams (g)
Kilograms (kg)

Newtons (N)
Newtons (N)
Kilograms-force (kgf, kg)

Kilograms-force per square
centimetre (kgf/cm? kg/cm?)
Atmospheres (atm)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Pascals (Pa)

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

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Inches of water (inH,0)
Pounds-force per square inch
(psi; Ibf/in? Ib/in?)

Kilograms-force centimetre
(kgf cm; kg cm)
Newton metres (Nm)

Pounds-force feet (Ibf ft; Ib ft)

Kilograms-force metres
(kgf m; kg m)

Newton metres (Nm)
Kilograms-force metres
(kgf m; kg m)

Watts (W)

Kilometres per hour (km/hr; kph)

Kilometres per litre (km/l)
Kilometres per litre (km/I)

Degrees Celsius (Degrees Centigrade; °C)

XK XK X XK XK X XX > X X

>x x
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HKXHKX XX X X X X X

>

XX X X X

X

0.0394

3.281
0.621

0.061
1.76
0.88

0.833
1.057
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

0.01

68.947

1.333
2.491
1.868
27.68

0.868
8.85
12
7.233

0.738
9.804

0.0013

0.621

2.825
2.352

*It is common practice to convert from miles per gallon (mpg) to litres/ 100 kilometres (//100km),
282 and mpg (US) x 1/100 km = 235

where mpg (Imperial) x I/ 100 km
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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)

Ounces (0z)
Pounds (Ib)

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

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

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)

= (°F - 32) x 0.56



Troubleshooting

Contents
Symptom Section
Engine
Engine continues to run after switching 7 Y 18
Engine hard to start whencold . . ............ v 4
Engine hard to start when hot . ...............c..0nnn 5
Engine lacks pOWer. . . ...t 1
Engine lopes while idling or idles arratichlly . S sanek s 9
Engine misses at idle speed . ............ ... 10
Engine misses throughout driving speed range . . . .. ... .... 1"
Engine rotates but will not start . . ............ ... o
Engine runs with oil pressure lighton .................. 17
Enging: a8 vaios 5 vz s st wowin i e Rosea momie mrn 8 14
Engine starts but stops immediately . .................. K
Engine stumbles on acceleration . .. ................... 12
Engine surges while holding accelerator steady . .......... 13
Engine will not rotate when attempting to start . . ... ...... 1
Oil puddle under engine . ..........ccoo v 8
Pinging or knocking engine sounds during acceleration
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Starter motor noisy or excessively rough in engagement . ... 6
Starter motor operates without rotating engine . .......... 3
Engine electrical system
Alternator light failstogoout. . .............. ..o 20
Battery will not hold acharge . . . ... .................. 19
Ignition and/or preglow light fails to come on when key is
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Fuel system
Excessive fuel consumption ... ...... ..ot 75
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Cooling system
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DAUSIROBUNG . T it o Wb s woaed sl & win 3 B B 0BT wed 24
Poor coolant circulation ... ... .. ...y 29
Clutch
Clutch slips (engine speed increases with no increase in

VBhicle SP0Bd) - « i <o v v v m e seens Eas e 598 F AT 31
Clutch pedal stays on floor when disengaged ............ 35
Fails to release (pedal pressed to the floor — shift lever does

not move freely in and out of Reverse) . . . ... .......... 30
Grabbing (chattering) as clutch is engaged .. ............ 32
Squeal or rumble with clutch fully disengaged

(pedal depressed) . .......... .. i 34
Squeal or rumble with clutch fully engaged (pedal released) .. 33
Manual transmission
Difficulty in engaging gears. . .. ... 40
Noisyinallgears ............c o tiivunrnnreiaanann 37
Noisy in Neutral with engine running . . . .. .............. 36
Noisy in one particular gear . ............. ..o onnn 38
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Automatic transmission
Engine will start in gears other than Park or Neutral . . ...... 46
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General shift mechanism problems . . ... ........c0. .. 44

Transmission slips, shifts rough, is noisy or has no drive in
forward Or reverse gears . ... .......oooueesonnooss 47

Symptom Section
Transmission will not downshift with accelerator pedal pressed
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Transmission fluid brown or has burned smell ............ 43
Driveshaft
Knock or clunk when transmission is put under initial load

(just after transmission is put into gear) . .. ............ 49
Leakage of fluid at front of driveshaft . ................. 48
Metallic grating sound consistent with road speed . . . .. .. .. 50
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Differential/final drive unit

Noise — same when in drive as when vehicle is coasting ... 52
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Brakes

Brake pedal feels spongy when depressed . . . . ........... 58
Brake pedal pulsates during brake application ............ 61
Excessive brake pedal travel . ........................ 57
Excessive effort required to stop vehicle . . .............. 59
Noise (high-pitched squeal without the brakes applied) . .. .. 56
Pedal travels to the floor with little resistance .. .......... 60
Parking brake doesnothold . .............. .. .. oovnnn 62
Vehicle pulls to one side during braking. . .. ............. 55

Suspension and steering systems
Excessive pitching and/or rolling around corners or
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Excessive play in steering . . . .. ... vt 67
Excessive tire wear (not specific to one area) ............ 69
Excessive tire wear oninsideedge .................... 71
Excessive tire wear on outsideedge . .. ........ ... 00 70
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Vehicle pullstoone side . . .. ............ccoion. 63

This section provides an easy reference guide to the more common
problems which may occur during the operation of your vehicle. These
problems and possible causes are grouped under various components
or systems; i.e. Engine, Cooling system, etc., and also refer to the
Chapter and/or Section which deals with the problem.

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

Finally, always get clear in your mind why a problem has occurred
and take steps to ensure that it doesn’t happen again. If the electrical
system fails because of a poor connection, check all other connections
in the system to make sure that they don't fail as well. If a particular
fuse continues to blow, find out why — don’t just go on replacing fuses.
Remember, failure of a small component can often be indicative of
potential failure or incorrect functioning of a more important component

or system.
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Engine
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1 Engine will not rotate when attempting to start
#

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

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

the battery is discharged.
3 Automatic transmission not completely engaged in Park or clutch

not completely depressed.

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

§ Starter motor pinion jammed in flywheel ring gear. |f manual
transmission, place transmission in gear and rock the vehicle to
manually turn the engine. Remove starter and inspect pinion and
flywheel at earliest convenience.

6 Starter solenoid faulty (Chapter 5).

7 Starter motor faulty (Chapter 5).

8 Steering lock and/or ignition switch faulty (Chapter 10).

N

2 Engine rotates but will not start
M

1 Fuel tank empty.
2 Battery discharged (engine rotates slowly). Check the operation

of electrical components as described in previous Section.
3 Battery terminal connections loose or corroded. See previous

Section.
4 Fuel injection timing or start of delivery incorrect (Chapter 4).

5 Fuel injection pump faulty (Chapter 4).

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

7 Broken or damaged glow plug(s) (Chapter 5).

8 Broken, loose or disconnected glow plug wires.

9 Loose or leaking fuel injection lines.

10 Contaminated fuel.

M

3 Starter motor operates without rotating engine
m—#

1 Starter pinion sticking. Remove the starter (Chapter 5) and inspect.
2 Starter pinion or flywheel teeth worn or broken. Remove the cover
at the rear of the engine and inspect.

4 Engine hard to start when cold

#

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

2 Glow plug wires loose or damaged (Chapter 5).

3 Fuel injection timing or start of delivery out of adjustment (Chap-
ter 4).

4 Leaking fuel injection line.

5 Leaking fuel injector.
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5 Engine hard to start when hot
e ————————————— i —————————————

1  Air filter clogged (Chapter 1).

2 Fuel not reaching the injectors (see Section 2).
3 Fuel injector nozzle clogged (Chapter 5).

4 Leaking fuel injection line.

#
6 Starter motor noisy or excessively rough in engagement
M

1 Pinion or flywheel gear teeth worn or broken. Remove the cover

at the rear of the engine (if so equipped) and inspect.
2 Starter motor mounting bolts loose or missing.
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7 Engine starts but stops immediately
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1 Insufficient fuel reaching the fuel injector(s) (Chapter 5).
2 Idle speed set too low (Chapter 1).

3 Air in fuel injection lines.

4 Contaminated fuel.

8 O0il puddle under engine

1  Oil pan gasket and/or oil plug seal leaking. Check and replace if
necessary.

Camshaft cover gasket leaking at front or rear of engine.
Engine oil seals leaking at front or rear of engine.

Leaking oil filter housing.

Leaking oil cooler or associated lines.

Oil pressure gauge sender line.

Leaking turbocharger oil feed or return line.
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9 Engine lopes while idling or idles erratically

1  Air filter clogged (Chapter 1).
2 Fauit in the fuel injection pump or timer.

3 Clogged fuel injector.
4 Leaking head gasket. If this is suspected, take the vehicle to a repair

shop or dealer where the engine can be pressure checked.
5 Timing chain worn (Chapter 2).

6 Camshaft lobes worn (Chapter 2).

7 Contaminated fuel.

10 Engine misses at idle speed

Clogged fuel injector
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11 Engine misses throughout driving speed range
————————————————————————————————————————————————————————

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

2 Clogged fuel injector.
3 Low or uneven cylinder compression pressures. Have the compres-

sion checked.
4 Fault in the fuel injection pump or timer.

12 Engine stumbles on acceleration
M

1 Fuel injection timing device out of adjustment.
2 Fuel filter clogged. Replace filter.
4 Fault in the fuel injection system.

13 Engine surges while holding accelerator steady

e s

Fuel injection pump fault.

14 Engine stalls

#

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

(Chapter 1).
3 Valve clearances incorrectly set (Chapter 2).

4 Fuel injection pump fault.
5 Leaking fuel injection line.
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15 Engine lacks power

e ik
1 Fuel injection system fault.

2  Fuel injection start of delivery out of adjustment (Chapter 4).

3 Brakes binding (Chapter 1).

4 Automatic transmission fluid level incorrect (Chapter 1).

5 Clutch slipping (Chapter 8).

6 Fuel filter clogged and/or impurities in the fuel system (Chapter 1).
7 Use of substandard fuel. Fill tank with proper fuel.

8 Low or uneven cylinder compression pressures. Have the compres-

sion tested, which will detect leaking valves and/or blown head gasket.
9 Turbocharger fault.

H
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16 Pinging or knocking engine sounds during acceleration
or uphill
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1 Incorrect grade of fuel. Fill tank with fuel of the proper grade.
2  Fuel injection unit in need of adjustment (Chapter 4).

e
17 Engine runs with oil pressure light on

il— M‘

Low oil level. Check oil level and add oil if necessary (Chapter 1).
Idle rpm below specification (Chapter 1).

Short in wiring circuit. Repair or replace damaged wire.

Faulty oil pressure sender. Replace sender.

Worn engine bearings and/or oil pump.

Oil pressure gauge line leak.
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18 Engine continues to run after switching off

Fault in fuel system cut off solenoid: turn off the engine by pressing
the Stop lever in the engine compartment (Chapter 1).

Engine electrical system

e
19 Battery will not hold a charge

Alternator drivebelt defective or not adjusted properly (Chapter 1).
Electrolyte level low or battery discharged (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 B).
Short in vehicle wiring causing a continual drain on battery.
Battery defective internally.
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20 Alternator light fails to go out

1 Fault in alternator or charging circuit (Chapter 5).
2  Alternator drivebelt defective or not properly adjusted (Chapter 1).
3 Alternator voltage regulator inoperative (Chapter 5).

_#

21 Ignition and/or preglow light fails to come on when key is
turned on

Warning and/or preglow light bulb(s) defective (Chapter 12).

Alternator faulty (Chapter 5).
Fault in the instrument cluster wiring or bulb holder (Chapter (12).

Preglow system fault.

= W —

Fuel system
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22 Excessive fuel consumption
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1 Dirty or clogged air filter element (Chapter 1).
2 Fuel injection system excessively worn or damaged (Chapter 4).
3 Low tire pressure or incorrect tire size (Chapter 1).
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23 Fuel leakage and/or fuel odor
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1 Leak in a fuel feed or vent line (Chapters 1 and 4).

2 Tank overfilled. Fill only to automatic shut off.

3 Vapor leaks from system lines (Chapter 4).

4 Fuel injection system internal parts excessively worn or out of
adjustment (Chapter 4).

5 Fuel injection lines loose or leaking.

6 Loose or leaking fuel injection lines.

7 Fuel injection pump leak.

Cooling system

24 Overheating

#—

1 Insufficient coolant in system (Chapter 1).

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

3 Radiator core blocked or radiator grille dirty and restricted (Chap-
ter 3).

4 Thermostat faulty (Chapter 3).

5 Fan blades broken or cracked (Chapter 3).

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

7 Idle speed incorrect (Chapter 1).

8 Defective water pump (Chapter 3).

9 Blown head gasket.
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25 Overcooling

f

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

#

26 External coolant leakage
M

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

2  Water pump seals defective. If this is the case, water will drip from
the weep hole in the water pump body (Chapter 1).

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

4 Engine drain plugs or water jacket core plugs leaking (see Chap-
ter 2).

#

27 Internal coolant leakage
e ————————————————————————————

Note: /nternal coolant leaks can usually be detected by examining the
oil. Check the dipstick and inside of the camshaft cover for water
deposits and an oil consistency like that of a milkshake.

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

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

3 Loose cylinder head bolts (Chapter 2).
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28 Coolant loss

Too much coolant in system (Chapter 1).
Coolant boiling away due to overheating (see Section 16).
Internal or external leakage (see Sections 25 and 26).

Faulty radiator cap. Have the cap pressure tested.
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29 Poor coolant circulation

1 Inoperative water pump. A quick test is to pinch the top radiator
hose closed with your hand while the engine is idling, then let it loose.
Y ou should feel the surge of coolant if the pump is working properly
(Chapter 1).

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

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

4 Thermostat sticking (Chapter 3).

Clutch

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

1 Air in clutch hydraulic system (Chapter 8).
2 Clutch disc sticking on the input shaft splines.
3 Clutch plate warped or damaged (Chapter 8).

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

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

and inspect.
2 Clutch plate not seated. It may take 30 or 40 normal starts for

a new one to seat.
3 Weak or damagéd diaphragm spring.

32 Grabbing (chattering) as clutch is engaged

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

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

3 Worn splines on clutch plate hub. Remove clutch components

(Chapter 8) and inspect.
4 Warped pressure plate or flywheel. Remove clutch components

and inspect.
5 Hardened or warped clutch disc facing.

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

1 Release bearing binding on transmission bearing retainer. Remove
clutch components (Chapter 8) and check bearing. Remove any burrs
or nicks, clean and relubricate before reinstallation.

2 Cracked clutch disc.

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

1  Worn, defective or broken release bearing (Chapter 8).
2 Worn or broken pressure plate springs or diaphragm fingers
(Chapter 8).

M
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35 Clutch pedal stays on floor when disengaged
1 Bind in linkage or release bearing. Inspect linkage or remove clutch

components as necessary.
2  Fault in the clutch hydraulic system or slave cylinder (Chapter 8)

Manual transmission

36 Noisy in Neutral with engine running

1 Input shaft bearing worn.
2 Damaged main drive gear bearing.
3 Worn countershaft bearings.

37 Noisy in all gears

1 Any of the above causes, and/or:
2 Insufficient lubricant (see checking procedures in Chapter 1).
3 Worn or damaged output shaft or bearings.

38 Noisy in one particular gear

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

39 Slips out of gear

1 Transmission loose on clutch housing (Chapter 7).

2 Shift rods not working freely (Chapter 7).

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

4 Worn or improperly adjusted linkage (Chapter 7).

5 Worn synchro units.

40 Difficulty in engaging gears

1 Clutch not releasing completely (see hydraulic system bleeding in

Chapter 8).
2 Loose, damaged or out-of-adjustment shift linkage. Make a

thorough inspection, replacing parts as necessary (Chapter 7).
3 Input shaft bearing seized.

41 Oil leakage

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

2 Side cover loose or gasket damaged.

3 Rear oil seal or speedometer oil seal in need of replacement (Chap-

ter 7).

Automatic transmission

Note: Due to the complexity of the automatic transmission, it is dif-
ficult for the home mechanic to properly diagnose and service this com-
ponent. For problems other than the following, the vehicle should be

taken to a dealer or reputable mechanic.

42 Fluid leakage

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

to the transmission.
2 To pinpoint a leak, first remove all built-up dirt and grime from




Troubleshooting

25

-

around the transmission. Degreasing agents and/or steam cleaning will
achieve this. With the underside clean, drive the vehicle at low speeds
so air flow will not blow the leak far from its source. Raise the vehicle
and determine where the leak is coming from. Common areas of leakage
are:
a) Pan: Tighten mounting bolts and/or replace pan gasket as
necessary (see Chapters 1 and 7).
b) Filler pipe: Replace the rubber seal where pipe enters transmis-
sion case.
c) Transmission oil lines: Tighten connectors where lines enter
transmission case and/or replace lines.
d) Speedometer connector: Replace the O-ring where
speedometer cable enters transmission case (Chapter 7).
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43 Transmission fluid brown or has a burned smell
—

1 Transmission low on fluid. Replace fluid. Do not overfill.
2 Transmission fault.

44 General shift mechanism problems

1 Chapter 7B deals with checking and adjusting the shift linkage on
automatic transmissions. Common problems which may be attributed
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.

c) Vehicle moves when in Park.

2 Refer to Chapter 7B to adjust the linkage.
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45 Transmission will not downshift with accelerator pedal
pressed to the floor

Chapter 7B deals with adjusting the throttle linkage to enable the
transmission to downshift properly.

46 Engine will start in gears other than Park or Neutral
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Chapter 7B deals with adjusting the starter inhibitor/backup light
switches used on automatic transmissions.

47 Transmission slips, shifts rough, is noisy or has no drive in
forward or reverse gears

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

level.

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

Driveshaft

48 Leakage of fluid at front of driveshaft

Defective transmission rear oil seal. See Chapter 7 for replacement
procedures.
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2  Loose driveshaft bolts. Inspect all bolts and nuts and tighten to

specification (Chapter 8).
3 Worn or damaged universal joint bearings. Test for wear (Chap-

ter 8).
4 Worn or damaged flex plates and centering sleeves.

5 Worn sliding sleeve splines.

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

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

50 Metallic grating sound consistent with road speed
P S TS U PNT - PULIC O~ WL ITOITIN . Fos = - E-C =8 L -1V T
1  Pronounced wear in the universal joint bearings. Test for wear

(Chapter 8).
2 Worn or damaged centering sleeves, flex plates or center bearing.

51 Vibration
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Note: Before it can be assumed that the driveshaft is at fault, make
sure the tires are perfectly balanced and perform the following test.

1 Install a tachometer if necessary inside the car to monitor engine
speed as the car is driven. Drive the car and note the engine speed
at which the vibration is most pronounced. Now shift the transmis-
sion to a different gear and bring the engine speed to the same point.
2 If the vibration occurs at the same engine speed (rpm) regardless
of which gear the transmission is in, the driveshaft is Not at fault since
the driveshaft speed varies.

3 |f the vibration decreases or is eliminated when the transmission
is in a different gear at the same engine speed, refer to the following
probable causes:

4 Bent or dented driveshaft. Inspect and replace as necessary
(Chapter 8).

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

6 Worn universal joint bearings. Remove and inspect (Chapter 8).
7  Driveshaft and/or companion flange out of balance. Check for miss-
ing weights on the shaft. Have driveshaft professionally balanced if
problem persists.

8 Driveshaft improperly installed (Chapter 8).

9 Worn flex plates and centering sleeves (Chapter 8).

10 Worn center bearing and rubber mount.

11 Worn sliding spleeve splines.

12 Worn center universal joint.

Differential/final drive unit
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52 Noise — same when in drive as when vehicle is coasting
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Road noise. No corrective procedures available.

Tire noise. Inspect tires and check tire pressures (Chapter 1).
Front wheel bearings loose, worn or damaged (Chapter 1).
Insufficient differential oil (whining noise consistent with vehicle
speed changes).

5 Worn axleshaft joints.

6 Loose or damaged differential/final drive unit mounts.

PN -

53 Vibration

See probable causes under Driveshaft. Proceed under the guidelines
listed for the driveshaft. If the problem persists, check the rear wheel
bearings by raising the rear of the car and spinning the wheels by hand.
Listen for evidence of rough bearings.
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54 Oil leakage

w

1 Differential/final drive oil seals damaged (Chapter 8).
2 Axleshaft oil seals or boots damaged (Chapter 8).
3  Differential cover leaking. Tighten mounting bolts or replace the

gasket as required (Chapter 8).
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Brakes

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

55 Vehicle pulls to one side during braking

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

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

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

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

56 Noise (high-pitched squeal without the brakes applied)

Disc brake pads worn out. Replace pads with new ones immediately
(Chapter 9).

57 Excessive brake pedal travel

1 Partial brake system failure. Inspect entire system (Chapter 1) and

correct as required.
2 Insufficient fluid in master cylinder. Check (Chapter 1), add fluid

and bleed system if necessary (Chapter 9).
3 Brake system fluid leak.

58 Brake pedal feels spongy when depressed
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1  Air in hydraulic lines. Bleed the brake system (Chapter 9).

2 Faulty flexible hoses. Inspect all system hoses and lines. Replace
parts as necessary.

3 Master cylinder mounting bolts/nuts loose.

4 Master cylinder defective (Chapter 9).

59 Excessive effort required to stop vehicle

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

2 Excessively worn linings or pads. Inspect and replace if necessary
(Chapter 1).

3 One or more caliper pistons seized or sticking.

4 Brake linings or pads contaminated with oil or grease. Inspect and
replace as required (Chapter 1).

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

6 Fault in the vacuum pump or check valve (Chapter 9).

60 Pedal travels to the floor with little resistance
M

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

2 Fault in master cylinder.

61 Brake pedal pulsates during brake application

1  Wheel bearings not adjusted properly or in need of replacement

(Chapter 1).
2 Caliper not sliding properly due to improper installation or obstruc-

tions. Remove and inspect (Chapter 9).

3 Rotor defective. Remove the rotor (Chapter 9) and check for exces-
sive lateral runout and parallelism. Have the rotor resurfaced or replace

it with a new one.
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62 Parking brake does not hold

1 Mechanical parking brake linkage or shoes improperly adjusted.
Adjust according to procedure in Chapter 9.

2 Parking brake shoes worn. (Chapter 9).
3 Parking brake shoes soaked with oil or brake fluid.

Suspension and steering systems

63 Vehicle pulls to one side

Tire pressures uneven (Chapter 1).

Defective tire (Chapter 1).

Excessive wear in suspension or steering components (Chapter 10).
Front end in need of alignment.

Front brakes dragging. Inspect brakes as described in Chapter 9.

Wheel bearings improperly adjusted.
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64 Shimmy, shake or vibration

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

balanced.
2 Loose, worn or out-of-adjustment wheel bearings (Chapter 1).
3 Shock absorbers and/or suspension components worn or damaged

(Chapter 10).

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

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

66 Excessively stiff steering

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

Incorrect tire pressures (Chapter 1).

Lack of lubrication at steering joints (Chapter 1).

Front end out of alignment.

Air in power steering system. Bleed the system (Chapter 10).
Low tire pressure.

Power steering pump faulty.

Power steering pump drivebelt loose or worn.

Fault in the steering gearbox.
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67 Excessive play in steering

1 Loose front wheel bearings (Chapter 1).
2 Excessive wear in suspension or steering components (Chapter 10).

3 Steering gearbox damaged or out of adjustment (Chapter 10).
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68 Lack of power assistance

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

Hoses or lines restricted. Inspect and replace parts as necessary.
Air in power steering system. Bleed system (Chapter 10).
Fault in power steering pump or steering gear.
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69 Excessive tire wear (not specific to one area) 71 Excessive tire wear on inside edge
Rr— — — #

1 Inflation pressures incorrect (Chapter 1).

1 Incorrect tire pressures (Chapter 1).

2 Tires out of balance. Have professionally balanced. 2 Front end alignment incorrect (toe-out). Have professionally
3 Wheels damaged. Inspect and replace as necessary. aligned.

4 Suspension or steering components excessively worn (Chapter 10). 3 Loose or damaged steering components (Chapter 10).

4 Rear suspension front mount bushing(s) worn, replace as a set

(Chapter 10).
5 Excessive cornering speeds.
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70 Excessive tire wear on outside edge
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72 Tire tread worn in one place
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1 Inflation pressures incorrect (Chapter 1).

2 Excessive speed in turns.

3 Front end alignment incorrect (excessive toe-in). Have profession- 1 Tires out of balance.
ally aligned. 2 Damaged or buckled wheel. Inspect and replace if necessary.

4 Suspension arm bent or twisted (Chapter 10). 3 Defective tire (Chapter 1).



