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Foreword

Service to Volkswagen owners is a top priority of the Volkswagen organization and has always
included the continuing development and introduction of new and expanded services. In line with
this purpose, Robert Bentley, Inc., in cooperation with Volkswagen of America, Inc., has
introduced this Volkswagen Jetta, Golf, GTI, Cabrio Service Manual.

This manual covers Volkswagen Jetta, Golf, GTI, GLX, Cabric, TDI and special editions for the
mode! years 1993 through early 1899, This manual was created specifically to cover only those
models built for sale in the United States and Canada.

Volkswagen and most aftermarket parts suppliers specializing in Volkswagens refer to the Jet-
tas, Golfs, GTis and Cabrios covered by this manual as the A3 medels. The code “A3" is Volk-
swagen’s internal code for the basic plaiform shared by all of the cars covered by this manual
When ordering parts, especially body parts, knowing the A3 code may be helpful.

For the Volkswagen owner with basic mechanical skills and for independent auto*service
professionals, this manual includes the specifications and procedures that were available in an
authorized Volkswagen dealer service department as this manual went to press. The Volkswagen
owner with no intention of working on his or her car will find that owning and referring to this manual
will make it possible to be betier informed and to more knowledgeably discuss repairs with a
professional automotive technician. The aim throughout has been clarity and completeness, with
step-by-step procedures and accurate specifications. .

The Voikswagen owner intending to do maintenance and repair should have screwdrivers, a
set of metric wrenches and sockets, and mettic hex wrenches, since these basic hand tools are
needed for most of the work described in this manual. Most procedures will also require a torque
wrench fo ensure that fasteners are tightened properly and in accordance with specifications. In
some cases, the text refers to special tools that are recommended or required to accomplish
adjusiments or repairs. These tools are identified by their Volkswagen special tool number and
illustrated. A thorough pre-reading of each procedure is recommended to dstermine in advance
the need for particular tools and for essential replacement parts such as gaskets.




Some of the information in this manual applies only to cars of a particular model year or range
of years. For example, “1993 m.y." refers to the 1993 model year. The model year does not
necessarily match the calendar year in which the car was manufactured or sold. To be sure of the
modei year of a particular car, check the vehicle identification number (VIN) on the car. Technical
changes made in production within a mode! year are idenfified in this manual by listing the VIN for
the first car produced with this change.

The VIN is a unique sequence of 17 characters assigned by Volkswagen to identify each
individual car. 3VWBA21HXPMO0O05678 is an example. Each of the 17 letters and numbers
indicates certain facts about the car and its manufacture. VINs used to distinguish information in
this manual may refer only to the last eleven digits—the characters THXPM005678 in the example
above,

Your Volkswagen’s VIN can be found on a plate mounted on the fop of the instrument panei,
on the driver's side where the number can be seen through the windshield. The 10th character is
the model year code. The letters “¥*, “O7, “Q” and “U” are not used for mode! year designation, for
example, “P" for 1993 m.y., “R” for 1984 m.y., etc. This manual covers Volkswagen "A3” Jetia,
Golf, GTI, GLX, Cabrio, TDIl and special editions for the model years 1993 through early 1999. The
table below explains some of the various codes in the VIN numbers of models covered by this
manual.

3 | v Iw R| A 8 1 [ H| X R M 1t2|3|4|5i6
Manufactuer  [Body |Engine |Restraint Body Type |Check |Mede!  |Factory Sequential
Information Type |Type Digit |Year Chassis No.
3VWW-Mexican |Dependson |0-Seatbelts, |TH-Golf or P-1983 M- Puebla, 000001-Begin
Passenger car |maode! year active front  |Jetta R-1994 |Mexico production
WVW-German 2-Seatbelts, |1E-Cabrio 5-1095 |K-Osnabruk, |999998-End
passenger car passive front : T-1996 Germany production

6-Airbag . W-Wolisburg,
front & side v-1997 Germany
driver/pass. W-1998

8-Airbag X-1999

front only

driver/pass

We have endeavored to insure the accuracy of the information in this manual. When the vast
array of data presented in the manual is taken info account, however, no claim to infallibilily can
be made. We therefore cannot be responsible for the result of any errors that may have crept into
the text. The Publisher encourages commenis from the readers of this manual with regard to
efrors, and also, suggestions for improvement in the presentation of the technical material. These
communications have been and will be carefully considered in the preparation of this and other
manuals. Please write or e-mail io Robert Bentley, Inc., at the address at the beginning of this
manual.

Volkswagen offers extensive warranties, especially on components of the fuet delivery and
emission control systems. Therefore, before deciding to repair a Velkswagen that may be covered
wholly or in part by any warranties issued by Volkswagen of Ametica, [nc., consult your authorized
Volkswagen dealer. You may find that the dealer can make the repair either free or at minimum
cost. Regardless of its age, or whether it is under warranty, your Volkswagen is both an easy carto
service and an easy car io get serviced. So if at any time a repair is needed that you feel is too
difficult to do yourself, a frained Volkswagen technician is ready to do the job for you.




Please read these warnings and cautions
before proceeding with maintenance and repair work.

WARNING—

@ Some repairs may be beyond your capabilify. If you lack the
skills, tools and equipment, or a suitable workplace for any proce-
dure described in this manual, we suggest you leave such repairs
o an authorized Volkswagen dealer service department, or other
qualified shop.

& Volkswagen is constantly improving its cars. Sometimes these
changes, both in parts and specifications, are made applicable to
earlier models. Therefore, before starting any major jobs or repairs
o compenents on which passenger safety may depend, consult
your authorized Volkswagen dealer about Technical Bulletins that
may have been issued since the editoriai closing of this manual,

® Do not re-use any fasteners that are worn or deformed in normal
use. Many fasteners are designed to be used only once and
become unreliable and may fail when used a second time. This
includes, bui is not limited to, nuts, boits, washers, self-locking nuts
or bolts, circlips and cotter pins. Always replace these fasteners
with new parts.

@ Never work under a lifted car unless it is solidly supported on
stands designed for the purpose. Do not support a car on cinder
blocks, hollow files or other props that may crumble under contin-
uous load. Never work under a car that is supported solely by a
jack. Never work under the car while the engine is running.

@ If you are going to work under a car on the ground, make sure
that the ground is level. Block the wheels to keep the car fram roll-
ing. Disconnect the battery negafive (—) terminal (Ground strap) to
prevent others from starting the car while you are under it.

@ Never run the enginé unless the work area is well ventilated.
Carbon monoxide kills.

® Finger rings, bracelets and other jewelry should be removed so
that they cannot cause electrical shorts, get caught in running
machinery, or be crushed by heavy parts.

@ Tie long hair behind your head. Do not wear a necklie, a scarf,
loose clothing, or a necklace when you work near machine tools or
running engines. It your hair, clothing, or jewelry were to get caught
in the machinery, severe injury could result.

Do not attempt to work on your car if you do not feel well. You
increase the danger of injury to yourself and others if you are
tired, upset or have taken medication or any cther substance that
may keep you from being fully alert.

® lluminate your work area adequately but safely. Use a portable
safety light for working inside or under the car. Make sure the bulb
is enclosed by a wire cage. The hot filament of an accidentally bro-
ken bulb can ignite spilled fuel or oil.

® Catch draining fuel, oil, or brake fluid in suliable containers. Do
not use food or beverage containers that might mislead someone
into drinking from them. Store flammable fluids away from fire haz-
ards. Wipe up spills at once, but do not store the oily rags, which
can ignite and bum spontaneously.

® Always observe good workshop practices. Wear goggles when
you operate machine tools or work with battery acid. Gloves or
other protective clothing should be worn whenever the job requires
working with harmful substances.

@ Friction materials such as brake or cluich discs may contain
ashestos fibers. Do not create dust by grinding, sanding, or by
cleaning with compressed air. Avoid breathing asbestos fibers and
asbestos dust. Breathing asbestos can cause serious diseases
such as ashestosis or cancer, and may result in death.

@ Disconnect the battery negafive (-} terminal {ground strap)
whenever you work on the fuel system or the electrical system. Do
not smoke or work near heaters or other fire hazards. Keep an
approved fire exdinguisher handy.

® Batteries give off explosive hydrogen gas during charging.
Keep sparks, lighted matches and open flame away from the top
of the battery. If hydrogen gas escaping from the cap vents is
ignited, it will ignite gas trapped in the cells and cause the battery
to explode.

@ Connect and disconnect battery cables, jumper cables or a bat-
fery charger only with the ignition switched off, to prevent sparks,
Do not disconnect the battery while the engine is running. '

® Do not guick-charge the battery (for boost starting) for longer
than one minute. Wait at least one minute before boosting the bat-
tery a second fime.

® Do not allow battery charging voliage to exceed 16.5 volts. If the
battery begins producing gas or boiling violently, reduce the charg-
ing rate. Boosting a sulfated battery at a high charging rate can
cause an explosion.

® The alr-conditioning system is filled with chemical refrigerant,
which is hazardous. The A/C system should be serviced anly by
trained technicians using approved refrigerant recovery/recycling
equipment, trained in related safety precautions, and familiar with
regulations governing the discharging and disposal of automotive
chemical refrigerants.

@ Do not expose any part of the A/C system to high temperatures
such as open flame. Excessive heat will increase system pressure
and may cause the system to burst.

® Some aeroso! tire inflators are highly flammable. Be extremely
cautious when repairing a tire that may have been inflated using
an aerosol tire inflator. Keep sparks, open flame or other sources
of ignition away from the tire repair area. Inflate and deflate the tire
at least four times before breaking the bead from the rim. Gom-
pietely remove the tire from the rim before attempting any repair.

& Most cars cavered by this manual are equipped with a supple-
mental restraint system (SRS), that automatically deploys an
airbag in the event of a frontal impact. The airbag is inflated by an
explosive device. Handled improperly or without adequaie safe-
guards, it can be accidently activated and cause serious
injury. )

® To prevent personal injury or airbag system failure, only
factory trained Volkswagen service technicians should test,
disassemble or service the aithag sysiem.

® Disconnect the power supply before working on the airbag sys-
tem, or when doing repaits that require removing airbag system
components. Disconnect the battery negative {-) terminal and
cover the battery.

continued on next page
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Please read these Warnings and cautions
before proceeding with maintenance and repair work.

WARNING (continued) —

@ On airbag-equipped cars, never apply stickers or any other type
of covering on the steering wheel. Do not let chemical cleaners, oil
or grease come into contact with vinyl covering of the afrbag unit.

® Never open or otherwise attempt to repair airbag system parts.
Always use new parts. Never leave airbag paris or the partially dis-
assembled airbag system unattended.

® Never use a test light to conduct elecirical tests on the airbag
system. The system must only be tested by trained Volkswagen
Service technicians using the Volkswagen VAG 1557 Scan Tool
(ST) or an approved equivalent. The airbag unit must never be
electrically tested while it is not instatled in the car.

CAUTION—

® If you lack the skills, fools and equipment, or a suitable work-
shop for any procedure deseribed in this manual, we suggest you
leave such repairs to an authorized Volkswagen dealer or other
qualified shop. We especially urge you to consult an authorized
Volkswagen dealer before beginning repairs on any car that may
still be covered wholly or in part by any of the extensive warranties
Issued by Volkswagen of America.

@ Volkswagen offers extensive warranties, especially on compo-
nents of fuel delivery and emission control systems. Therefors,
before deciding to repair a Volkswagen that may still be covered
wholly or in part by any warranties issued by Volkswagen United
States, Inc., consuit your authorized Volkswagen dealer. You may
find that he can make the repair for free, or at minimal cost.

® Volkswagen part numbers listed in this manual are for identifica-
tion purposes only, not for ordering. Always check with your
authorized Volkswagen dealer to verify part numbers and availabil-
ity before beginning service work that may require new parts,

® Before starting a job, make certain that you have all the neces-
sary tools and parts on hand. Read afl the instructions theroughly,
do not attempt shortcuts. Use tools appropriate to the work and
use only replacement parts meeting Volkswagen specifications.
Makeshift toois, parts and procedures will not make good repairs.

:‘ @ Use pneumatic and electric tools only to loosen threaded parts

and fasieners. Never use these tools to fighten fasteners, espe-
cially on light afloy parts. Always use a torque wrench to fighten

™. fasteners to the tightening torque specification listed.

viii

® Do not expose the airbag unit to temperatures above 194°F
{90°C), even for brief periods. Keep clear of heat sources such as
hot plates, soldering irons, heat lamps and welding equipment.

@ When driving or riding in an airbag-equipped vehicle, never hold
test equipment in your hands or lap while the vehicle is in motion.
Objects between you and the airbag can increase the risk of injury
in an accident.

® Greases, lubricants and other automotive chemicals contain toxic
substances, many of which are absorbed directly through the skin.
Read manufacturer's instructions and warnings carefully, Use hand
and eye protection. Avoid direct skin contact,

@ Be mindful of the environment and ecology. Before you drain the
crankease, find out the proper way to dispose of the oil. Do not
pour oll anto the ground, down a drain, or into a stream, pond or
lake. Consult iocal ordinances that govern the disposal of wastes.

@ On cars equipped with anti-theft radios, make sure you know the
correct radio activation code before disconnecting the battery or
removing the-radio. If the wrong code Is entered into the radio
when power is restored, that radio may lock up and be rendered
incperable, even if the correct code is then entered.

® Connect and disconnect a battery charger only with the battery
charger switched off.

® Do not guick-charge the battery {for boost starting) for longer
than one minute. Wait at least one minute before boosting the bat-
tery a second time.

® Sealed or “maintenance free” batteries should be slow-charged
only, at an amperage rate that Is approximately 10% of the bat-
tery’s ampere-hour (Ah) rating.

@ Do not allow battery charging voltage to exceed 16.5 volis. If the
battery begins producing gas or boiling violently, reduce the charg-
ing rate. Boosting a sulfated battery at a high charging rate can
cause an explosion.
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GENERAL

All of the maintenance work described in this repair group is
important and should be carried out at the specified time or
mileage interval. The Owner's Manual, the Maintenance
Record, and the Warranty Booklet originally supplied with the
car contain the maintenance schedules that apply to your
Volkswagen. Following these schedules will ensure safe and
dependable operation. In addition, many of the maintenance
procedures are necessary to maintain warranty protection.

NOTE —

Volkswagen is constantly updating their recommended
maintenance procedures and requirements. The infor-
mation contained here may not include updates or re-
visions made by Volkswagen since publication of the
Owner's Manual, the Maintenance Record, and the
Warranty Booklet supplied with the car. If thera is any
doubt about what procedures apply to a specific modef
or model! year, or what intervals shouid be followed, re-
member that an authorized Volkswagen dealer has the
latest maintenance information.

HOow To USE THIS MANUAL

The manual is divided into 10 main sections, or partitions:

0 Maintenance

1 Engine

2 Fuel, Ignition, and Exhaust Systems
3 Clutch, Transmission, and Final Drive
4 Suspension, Brakes, and Steering

5 Body--Assembly

6 Body-Components and Accessories
7 Body-Interior Trim

8 Heating and Air Conditioning

9 Electrical System

0 Maintenance Program covers the recommended sched-
ules and service procedures needed to do the Volkswagen-
specified scheduled maintenance work.

The remaining nine partitions (1 through 9) are repair ori-
ented and are broken down Into individual repair groups.
Each main partition begins with a general information group,
e.g. 1 General Information. These general groups are
mostly descriptive in nature, covering topics such as theory
of operation and troubleshooting. The remainder of the re-
pair groups contain the more involved and more detailed
system repair information.

GENERAL

A master listing of the 10 partitions and the corresponding in-

dividual repair groups can be found on the inside book cover.

Thumb tabs are used on the first page of each repair group ™

page to help locate the groups quickly. Page numbers
throughout the manual are organized according to the repair

group system. For example, you can expect to find informa- ..

tion on engine removal and installation (Repair Group 10) be-

ginning on page 10-1. A comprehensive index can be found .

on the iast pages of the manual.

Warnings, Cautions and Notes

Tﬁroughoutthis manual are many passages with the head-

ings WARNING, CAUTION, or NOTE. These very important m":;

headings have different meanings.

WARNING —

The lext under this heading warns of unsafe practic-
s that are very lfkely to cause injury, either by direct
threat io the person(s) doing the work or by in-
creased risk of accident or mecharical fallure while
driving. Warnings ate atways conlained in a box.

CAUTION —

A caution calls atfention to important precautions
to be observed during the repair work that will help
prevent accidentally damaging the car or its parts.
Cautions are always coniained in a box.

NOTE —
A note contains helpful information, tips that will help in
doing a better job and completing it more easily.

Please read every WARNING, CAUTION, and NOTE atthe -

front of the manual and as they appear in repair procedures.

They are very important. Read them before you begin any -

maintenance or repair job.

Some WARNINGs and CAUTIONSs are repeated wherever

they apply. Read them all. Do not skip any. These messages -

are important, even to the owner who never intends to work on
the car.
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Work Safety

Although an automobile ptesents many hazards, common
sense and good equipment can help ensure safely. Many ac-
cidents happen because of carelessness. Pay attention and
stick to these few imporiant safety rules.

WARNING —

« Never run the engine in the work area unless it
is well-ventilated. The exhaust should be venied
to the outside. Carbon Monoxide (CO) in the ex-
haust kills.

« Remove alf neckiles, scarfs, loose clothing, or
Jewelry when working near running engines or
power tools. Tuck in shirts. Tie long hair and se-
cure it under 4 cap. Severe injury can result from
these things being caught in rotating parts.

» Remove tings, waiches, and bracelels. Aside
from the dangers of moving parts, melallic jew-

* elry conducts electriclty and may cause shoris,
sparks, burns, or damage 1o the electrical sys-
tem when accidentally contacting the battery or
other elecirical terminals.

« Disconnect the batfery negative (—) cable when-
ever working on or near the fuel system, airbag
system or anything that is electrically powered.
Accidemtal electrical contact may damage the
electrical system, cause fire, or result in serious
personal injury.

« Never work under a lifted car unless it is solidly
supported on jack stands that are intended for
that purpose. Do not support a car on cinder
blocks, bricks, or other objects that may shift or
crumble under continuous load. Never work un-
der a car that Is supported only by a jack.

» The fuel system retains pressure even when the
ignition is off. Lovsen the fuel lines very slowly to
allow the residual pressure to dissipate gradually.
Avoid spraying fuel.

« Fuel is highly flammable. When working around
fuel, do not smoke or work near fire hazards.
Keep an approved fire extinguisher handy.

« fluminate the work area adequately and safely.
Use a portable safely light for working inside or un-
der the car. A fluorescent type light is best becauise
it gives off less heat. If using a light with a normal
incandescent bulb, use rough service bulbs o
avoid breakage. The hot filament of an accidental-
ly broken bulb can ignite spifted fuel or ofl.

* Keep sparks, fighted maiches, and open flame
away from the top of the battery. Hydrogen gas
emitted by the battery is highly flammable. Any
nearby source of ignition may cause the battery
to explode.

» Naver lay tools or paris in the engine compart-
ment or on top of the batfery. They may fall and
be difficult to retrieve, become caught in belts or
other rotating parts, or cause electrical shorts
and damage lo the electrical system.

IDENTIFICATION PLATES AND LABELS

Vehicle Identification Number (VIN)

The vehicle year and model can be determined from the
VIN or the identification plate. Because stickers can fall off, ba
painted over, or be moved, 1t is best fo rely on numbers
stamped inio the chassis.

The VIN (Chassis numbet) is stamped into the rear cross
panel of the engine compartment. It is visible through a window
in the plenum chamber cover. See Fig. 1. The identification
plate is located on the driver's side of the padded dash panel.
Additional vehicle identification information is also found on
stickers attached to the driver’s side door post and in the frunk.

NOTE—

Additional information on the 17 digit VIN Is given in the
Foreword on page vi, at the front of the manual,

0024180 |

0024180

Partial vehicle identification number (A) stamped inic rear
cross panel of the engine compartment. Full VIN on plate on
driver's side of padded dash panel. .

Fig. 1.

Engine code and engine number

The engines used n the Volkswagens covered by this man-
ual are identified by a three letter code. The engine code and
the engine number are locaied on the engine block. Location
depends on engine application.

Engine codes

L - - g 1.8 Liter gas
CAAZ AHU. . ... 1.9 Liter diesel
= £ 2.0 Liter gas
S AAA L e 28 Liter gas

GENERAL
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» ACC and ABA engine code letters and engine number
are located on the front of the engine block, below the
separation point between engine block and cylinder
head. See Fig. 2.

C

)CEES)

0024118
Flg. 2. Engine number location (arrow) on ACC and ABA angines.

* AAZ and AHU engine code lstters and engine number
are located between the injection pump and vacuum
pump on the cylinder block. See Fig, 3.

* AAA (VR6) engine code letters and engine number are
located on the ¢ylinder block above the vibration damp-
er. The number is visible by looking through the right sus-
pension strut tower and air cleaner. See Fig. 4.

NOTE—

The engine codes offen can also be found on a sticker
on the camshaft drive belt guard (4-cyl. engines) or on
the cylinder head cover (6-cyl. engines).

) \
) \\_ 0 -~

I

10-574

Fig. 3. Engine number location {arrow) on AAZ diessl engine
shown. AHU diesal is similar,

GENERAL

o]

Vio-1142
Fig. 4. Engine number location (arrow) on VAG engine.

Transmission identification

Two manual transmissions and two automatic transmis-
sions are used in the cars covered by this manual. Application
depends on engine and model year.

020 5-speed manual transmission is used in alf cars with 4-
cylinder engines and manual fransmission, except TDI Diesel.
See Fig. 5.

02A 5-speed manual transmission is used in cars with 8-

cylinder engine or TDI Diesel, and manual transmission. See
Fig. 6.

096 4-speed automatic transmission is used in Golf, Jet-
ta and Cabrio models beginning in 1993. It may be Installed in
combination with either a 4-cylinder or a 6-cylinder engine.
See Fig. 7.

01M 4-speed automatic is installed In some 1995 and later
cars with 4~ or 6-cylinder engines. See Fig. 8.
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34-1418

Fig. 5. 020 transmission used on cars with 4-cylinder engines. Ar-
row 1 indicates location of code letters and date of manufac-
ture, Arrow 2 indicates location of transmission type.

|V37- 1043 I

Vay-1043

Fig. 7. 096 automatic transmission {with dipstick), Arrow 1 indicates
location of code letters and date of manufacture. Arrow 2 in-
dicates location of transmission type.

V34-1964

Fig. 6. 02A transmission for 6-cylinder vehicles and 4-cylinder TDI
vehicles. Arrow 1 Indicates location of code letters and date
of manufacture. Arrow 2 indicates location of transmission

type.

M37-0180

Flg. 8. 01M automatic trangmission (without dipstick). Arrow 1 indi-
cates location of code letters and date of manufacture. Ar-
row 2 indicates location of transmission type.

GENERAL
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TOWING

To prevent damage to transmission and the steering col-
umn anti-theft lock, the car must always be towed with the
front {driven) wheels lifted. Use seli-loading wheel dollies or
wheel lift equipment. Tow the vehicle only within the manufac-
turer's recommended speeds and distances.

CAUTION —

» Do not tow Volkswagen models from the rear.
Damage fo the transmission and steering com-
ponents wifl resuft.

* Do not tow the vehicle with conventional siing
lype equipment or non-self-loading wheef dol-
lfies. Towing with this type of equipment will
cause bumper and body panel damage.

« If an automatic transmission equipped vehicle
cannot be towed with whee! lift equipment, it
must be transported with a car carrler (flat bed)
to avoid damage fo the fransmission,

LIFTING VEHICLE

For repairs that require raising the car, the proper jacking
points must be used. There are four jack points—two on each
side of the car—marked by triangular impressions in the lower
panel sheet metal just behind the front wheal orjust in front of
the rear wheel.

To lift the car with a floor jack or hydrauiic iift, use the lifting
points shown in Fig. 9 and Fig. 10. At the front, use only the
smalt round member protruding at the bottom of the car under
the front door hinge pillar. At the rear, use the flat surface just
ahead of the mounting for the rear axle assembly.

To lift the front the of the vehicle, place the floor jack or hoist
under the reinforcing plate welded to the floor panel. See Fig. 8.

CAUTION —
« Lifting front of vehicle at other than the front Jack-
ing poinis may cause severe body damage.

« Use a rubberized lifting pad between the jack/liff
and the body to aveld damaging the underbody.

To iift the rear of the car place the floor jack or hoist under
the rear vertical reinforcing plate of the lower sill In the area of
the marking for the vehicle jack. See Fig. 10.

CAUTION —

" Be sure to use a lifting pad to avoid damaging ve-
hicle underbody,

TOWING

VO2-0580

Fig. 8. FrontJacking paint for use with floor Jack or hydraulic lift. Lift
on reinforced surface under front door hinge pillar,

02-681

Fig. 10. Rear Jacking point for use with floor jack or hydraulic Iift, Lift
on flat surface In front of rear axe mount.

To raise vehicle with a jack

WARNING —

* Do notwork under a car that is supported only by
a jack, If work has io be done under vehicls, the

vehicle must be securely supported with jack
stands,

* Never start the vehicle and engage a gear when
the vehicle is raised.

1. Place the car on a flat level area with a surfdce capable
of supporting jacks and jackstands, €.g. concrete.

2. Block the wheels to prevent the car from rolling.
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10.

. Place the jack in position as shown earlier in Fig. 9 or

CAUTION—
» Use a rubberized fifting pad between the jack
and the body to avoid damaging the underbodly.

+ The vehicle must never be lifted on the engine oif
pan, transmission, rear axle, front axle or botiom
sill. Serious damage can ocour.

4. Operate the jack and raise the car slowly. If working un-
der the car, support the weight of the car using jack
stands as described below under To work under car.

WARNING —

Watch the jack closely and make sure it remains
stable and does not shift or tip.

To work under car

1. Disconnect the negative battery cable so that no one
else can start the car. Let others know what you will be

doing.

2. Place at least two jack stands under the car. A jackis a
temporary lifting device and should not be used alone
to support the car while you are under it. Use positively
locking jack stands that are designed for the purpose of

supporting a car.

WARNING —

« Do nof use wood, concreife blocks, or bricks 1o
support a car. Weed may spit. Blocks or bricks,
while strong, are not designed for that kind of
Joad, and may break or collapse.

* Place jack stands on a hard level surface (e.g.
concrete). Ensure car is stable before working
under it.

3. Lower the car slowly until its weight is fully supported
by the jack stands. Watch to make sure that the jack
stands do not tip or lean as the car setiles on them, and

that they are pla?ced solidly and will not move.

WARNING —
Check to make sure car is siable before working un-
der car.

4. Observe all jacking precautions again when raising the

car to remove the jack stands.

MAINTENANCE SCHEDULES

The maintenance schedules list all of the routine mainte-
nance specified by Volkswagen, as well as the mileage inter-
vals at which they should be performed. In any instance where
the publisher has recommended maintenance or a mainte-
nance interval that differs from that specified by Velkswagen,
such recommendations are more conservative, and still mest
Volkswagen’s maintenance requirements.

In addition to the specified mileage intervals, Volkswagen
also recommends that services be carried out on the basis of
fime. For 1993 to 1996 model years, the time infervals gener-
ally occur 8 months from the delivery date and every 6 months
thereafter. For 1997 through 1299 model years, the time in-
tervai is generally 6 months after delivery, 12 months after de-
livery, and every 12 months thereafter.

NOTE—

Aside from keeping your Volkswagen in the best possi-
ble condition, scheduled maintenance plays a role in
maintaining full coverage under Vollkswagens exten-
sive warranties. If in doubt abouf the terms and condi-
tions of your car's warranty, consult an authorfzed
Volkswagen dealer.

MAINTENANCE SCHEDULES
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Table a. 7,500/22,500 mile service (1993-1996 model years)

[ 8
o e
g S o 88
= = [ 5]
2 |2 ) £E
& |53 58 |o¢g
o i = . E o
K = £'5 2
e |28 |55  ©§8
Maintenance item: 2 20 (22 |89 e
Engine compartment maintenance
Change oil and oil filter * * * _
Check engine coolant level, add if necessary * S
Check and lubricate hood lock {Canada cars only) \/
Under car maintenance T
Tires and spare: check condition and pressures * /
Rotate fires front to rear : *
Body and interior maintenance R
Service reminder: reset !
Road Test e,
Automatic shiftlock: check operation including park/neutral position switch ) /.:‘
Table b. 15,000/45,000 mile service (1993-1996 model years) o
3
g 5 o 8% -
= = c -]
g |2, |2y |55
S g8 op |PE
] Q. o ES 4 E -
2 |(Eo 5% S8
Maintenance item 2 2¢ |22 8¢
Engine compartment maintenance o
Change oil and oil filter * * * Y
Check engine coolant level, add if necessary * .
Check brake fluid level, add if necessary * o
Check power steering fluid level, add if necessary %
inspect for fluid leaks
Check and [ubricate hood lock {Canada only) *

" Dust/pollen fitter (where applicable); replace *
Battery: check electrolyie level and add if necessary. DO NOT attempt to check or add fiuid to a * * '
maintenance free battery.

Camshatt drive beit (Diesel only): check tension and condition. % *
Check engine idle speed #* #*

Under car maintenance S
Tires and spare: check condition and pressures *

Rotate tires front to rear * Rt
Brake system: check for damage and/or leaks: check pad thickness * e
Drive axle shafts: check boots for tears, cracks or damage .
Manual transmission: check for leaks

(continued)
MAINTENANCE SCHEDULES
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Table b. 15,000/45,000 mile service (1993-1996 model years) (continued)

. 2
- B |3 |2 |83
2 |g_ |D, |BE
s |53 |58 | %8
! b e
ot o 2= |ES | SE
. =] 28 |ET | S8
Maintenance item e (22 |28 B¢
- / Under car maintenance {cont.}
Automatic transmission final drive: check Jevel, add if necessary?) * * *
Automatic transmission: check ATF level, add if necessary. See 37 Automatic Transmission * *
} Exhaust system: check for damage and/or leaks *
Body and interior maintenance
e On Board Diagnostic System: check Diagnostic Trouble Code (DTC} Memory with V.A.G. 1551 ® * *
Scan too! (ST), and erase stored codes if necessary
- Service reminder: reset
Road Test
;T Automatic shift lock: check operation including park/neutral position switch
- Check A/T transmission kickdown, braking, steering, heating, ventilation, air conditioning, pow-
er accessorles and electrical {including exterior lighting) systems
{ 1} In the case of severe condifions, such as exiremely high temperatures, continuous mountan dtiving, trailer tow-
e ing, predominantly stop-and-go traffic conditions, it is necessary to change the ATF every 30,000 miles. During
this time the ATF sump should be removed and cleaned and the ATF strainer and sump gasket replaced.
oo Table c. 30,000/60,000 mile service (1993-1996 model years)
| 8
- o =
{ g = g 8 E
” 3 |E, 2o |§E
c'o
] 5% | 6 e | PE
2 |25 |5 | SE
. . . o Eg | 5T 88
""" Maintenance item . S 290 =28 fe
Engine compartment maintenance
Change oil and oil filter * * *
i, Check engine coolant level, add if necessary *
. et Check brake fluld level, add if necessary *
Check power steering fluid ievel, add if necessary *
Engine: inspect for fluld leaks
Check and fubricate hood lock (Canada only) *
Diesel engine only: drain water from fuel filter. * #*
e Diessl engine only: replace fuel filter * *
. Dust/polien filter {(where applicable): replace *
Tt Battery: check electrolyte level and add if necessary. DO NOT attempt to check or add fiuid to a * %
mainienance free battery.
V-belt: check tension and condition, adjust or replace as necessary % 5
: Poly-ribbed drive belt: check condition, adjust or replace as necessary * *
{contlnued)

MAINTENANCE SCHEDULES
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Table c. 30,000/60,000 mile service (1993-1996 model years) (continued)

n
o e
E 5 o 8%
5 |5 ®_ | BE
& ] S @ a
2 |53 |88 |2E
v |85 g5 |5E-
S 2o |s§ | B8
Mainienance ltem 2 2 22 |80
Engine compartment maintenance (cont.)
Diesel engine only: replace camshatft drive belt every 60K miles * * .
4-cyl. gasoline engine only: check camshaft drive belt tension and condition 1) * *
Spark plugs: replace * *
Air cleaner: replace (30k miles or every 2 years) * *
Under car maintenance
Tires and spare: check condition and pressures * Ty
Rotate tires front to rear * i
Brake system: check for damage and/or ieaks; check pad thickness * -
Drive axle shafts: check boots for tears, cracks or damage

Front axle: check dust seals on ball joints and tie rod ends

Check ball joints and tie rod ends for play/wear

*

Manual transmission: check for leaks
Automatic transmission final drive: check level, add If necessary
- Automatic fransmission: check ATF level, add if necessary g

Manual transmission: check fluid, add if necessary

* ¥ F* *
*
*

Exhaust system: check for damage and/or leaks

Body and interior maintenance '
Check operation of interior and exterior lights Ry
Service reminder: reset

Cn Board Diagnostic system: check Diagnostic Trouble Code (DTC) Memory with VAG1551 * %* * -
Scan tool {ST) and erase if necessary.

Road Test e,

Automatic shift lock: check operation including park/neutral position switch i e

Check A/T transmission kickdown, braking, steering, heating, ventilation, air conditioning, power
accessories and electrical systems

Chack engine idle speed * ' *

1) Volkswagen does not specify a replacement interval for the camshat drive belt on 4-cyl. gasoline engines. The T
publisher reacommends periodic inspection of the belt and replacement at least every S0k miles or 5 years.

2 1n the case of severa conditions, such as extramely high temperatures, continuous mountain driving, trailer fow-
ing, predominantly stop-and-go traffic conditions, it is necessary to change the ATF every 30,000 miles. During
this time the ATF sump should be removed and cleaned and the ATF strainer and sump gasket replaced.

MAINTENANCE SCHEDULES
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Table d. First 5,000 mile service (1997-1999 mode! years)

L]
-
B |3 9 83
g I8 B | 5%
& |53 658 | €
L] T '™
e | 8% 5 | 8E
8 |2g |85 (%8
Maintenance item F =2 |- |0
Engine compariment maintenance
Change cit and ol filter * * %*
Water separator: drain water (TDI Diesel) *
Timing belt: check condition (TDI Diesel) *
Table e. every 10,000 mile service (1997-1999 model years)
B
2 |3 o 23
g |2, |2y |§E
e 59 58 % E
o o5 E3 | SE
© 23 5T | =8
Maintenance item 2 28 S2 |28
Engine compartment maintenance
Change oil and ot filter * * *
Water separator: drain water (TDI Diesel)
Timing beit: check condition (TDI Diesel) *
Windshield washer: check fluid level, add as necessary %
Dust/pollen filter (whete applicable): replace® *
Under car maintenance
Tires and spare: check condition and pressures *
Rofate tires front to rear *
Brake system: check for damage andfor leaks; check pad thickness and brake fluid level * *
Road Test
Automatic shift lock (where applicable): check operation including park/neutral position switch

1)Dust and polien fifter: 1997 models replace every 20,000 miles; 1998-99 models, replace svery 10,000 miles.

MAINTENANCE SCHEDULES
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Table f. every 20,000 mile service (1997-1999 model years)

required

Maintenance item

Tools required
New parts/fluids
required

Warm engine
Dealer service
recommended

Englne compartment maintenance ' -

Change oil and oi filter ¥* *

*
*

Water separator: drain water (TDI Diesel)

*

Timing beft: check condition (TDI Diesel}
Windshield washer: check fluid, add as necessary
Dust/pollen filter (where applicable): replace’)
Spark plugs: replace (2.0L gasoline engine only} 2 *

Battery: check electrolyte level and add if necassary. DO NOT attempt to check or add fluid to a
maintenance free battery.

Check engine coolant level, add if necessary

Fuel filter: replace (TDI Diesel)®) %

%*
* ok K X %k % ¥

Brake fiuld: check level, add if necessary; replace every 2 years regardless of mileage

*

Under car maintenance
Brake system: check for damage and/or leaks; check pad thickness
Rotate tires front to rear
Tires and spare: check conditicn and pressures

Automatic transmission final drive: check level, add if necessary, check for leaks

* 0k ok F ok

Manual transmission: check fluid, add if necessary, check for ieaks

Drive axie shafis: check boots for tears, cracks or damage

Body and Interlor maintenance _
Door check straps: lubricate *

On Board Diagnostic system: check Diagnostic Trouble Code (DTC) Memory with VAG % * *
1651/1552 Scan tool (ST) and erase if necessary.

Road Test

Automatic shift fock (where applicable): check operation including park/neutral position switch

Check A/T transmission kickdown, braking, steering, heating, ventilation, air conditioning, power
accessories and electrical systems

After Road Test

Engine: check for leaks
Power steering: check fluid level *
Exhaust system: check for damage and leaks

On Board Diagnostic system: check Diagnestic Trouble Code (DTC) Memory with VAG * * *
15511552 Scan fool (ST) and erase if necessary.

1)Dust and pollen filter: 1997 models replace every 20,000 miles; 1998-99 models, replace every 10,000 miles.

2)Spat‘k plugs: 2.0 Liter: 1897, raplace every 30,000 miles; 1998-89, replace every 20,000 miles.
1.8 and 2.8 Liter: 1897-29, replace every 40,000 miles. - £

Shruel filter: Gasoline engine fuel filtler replacament is not part of Volkswagen's scheduled maintanance.

MAINTENANCE SCHEDULES
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Table g. every 40,000 mile service (1997-1999 model years)

required

Maintenance item

Tools required
New paris/fluids

required
Dealer service
repommended

Warm engine

Engine compartment maintenance
Change oil and oil filter
Water separator: drain watet {TDI Diesel)

Timing balt: check tension and condition, adjust if necessary
Replace every 60,000 miles (TDI Diesel)"

Timing belt tensioner: replace every 60,000 miles (TD! Diesel)
V-belt: check tension and condition, adjust if necessary
Ribbed belt: check condition

Windshield washer: check fluid, add as necessary

* ¥ % % X ¥
*
%*

Dust/pollen filter (where applicable): replace®

Spark plugs: replace®

*

Battery: check electrolyte level and add if necessary. DO NOT attempt to check or add fluid to a *
maintenance free battery.

Check engine coolant level, add if necessary
— Fue! filter: replace {TDI Diesel) *

*

Air filter: replace filter element (required every 40,000 miles and every 2 years)

#* ok K % % X ¥ 3k

*

Brake fluid: check level, add if necessary; replace every 2 years regardless of mileage

~ Under car malntenance
Brake system: check for damage and/or leaks; check pad thickness
. Fotate tires front to rear

Tires and spare: check condition and pressures

* % * %

Automatic trensmission final drive: check level, add if necessary, check for leaks
Automatic transmission: replace ATFY

Manual transmission: check fluid, add if necessary, check for leaks ' ‘ * *
Drive axle shafts: check boots for tears, cracks or damage

P Front axle: check dust seals on ball joints and tie rod ends, check tie rods for play/wear *

e TVolkewagen does not specify a replacement Interval for the camshaft drive beit on 4-cyl. gasoline englnes. The
publisher recommengis pericdic inspection of the belt and replacement at least every 90k miles or 5 years.

2pust and pollen filter: 1997 models roplace every 20,000 miles; 1998-99 models, replace every 10,000 miles.

S)gpark plugs: 2.0 Liter: 1997, replace every 30,000 miles; 1998-89, replace every 20,000 miles.
1.8 and 2.8 Liter: 1997-99, replace every 40,000 milss.

L 44997 modsl year only. 1998 mode! year requires check level only every 60,000 miies.
T In the case of severe conditions, sisch as extremely high temperatures, continuous mountain driving, trailer tow-

ing, predominantly stop-and-go raffic conditions, it is necessary to changs the ATF every 30,000 miles. During
- this time the ATF sump should be removed and cleaned and the ATF strainer and sump gasket replaced.

(continued)

MAINTENANCE SCHEDULES
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Table g. every 40,000 mile service (1997-1999 model .years) (continued) -

Dealer service

required
recommended

Maintenance item

Tools required
New parts/iiuids

required -

Warm engine

Body and Interior malnienance

Door check straps: lubricate - *
On Board Diagnostic system: check Dlagnostlc Trouble Code (DTC) Memory with VAG * * * ] /_?
155111652 Scan tooel {ST) and erase if necessary. _ :

Road Test
Automatic shift lock (where applicable): check operation including park/neutral position switch

Check A/T transmission kickdown, braking, steering, heating, véntilaﬁon, air conditioning, power ]
accessories and electrical systems

Afier Road Test . %
Englne: check for leaks

Power stesring: check fluid level : ' ‘ ‘ * /
Exhaust system: check for damage and leaks

On Board Diagnostic system: check Diagnostic Trouble Code (DTC) Memory with VAG %* * * )
1551/1552 Scan tool (ST} and erase if necessary. (Dealer service recommended). o

Table h. every 2 year service (all models)

[
=]
® |3 o 838
= = = =0
2 ) D o qE, 5 .
€ |E3 |5 ® |2k
o o: g5 |GE
Maintenance item E] 22 |55 88
= =2 =2 ot .
Engine compartment malntenance .
Brake fluid: replace regardless of mileage *
Air cleaner: replace ragardless of mileage * * !
Table i. at 4 years, 8 years, and every 2 years thereafter service (all models) )
a8 e,
E 5 o 2% ;
£ - ST :
2 |2_ |Py |BS
g 5% o¢ |PE o,
0 ] ES [B8E
Maintenance item 2 E T |8 % ‘ E g /
2 |28 |28 o2
Passenger compartment maintenance ' o T T
Air bags: To assure continued reliability, the Air Bag Systen must be inspected by an autho- * * #*
rized Volkswagen dealer at 4 and 8 years from the date of manufacture and every two years
thereafter. _ o

MAINTENANCE SCHEDULES
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ENGINE COMPARTMENT MAINTENANCE

The jobs listed under this heading are the engine compart-

" ment maintenance items from the maintenance tables. The

jobs follow the same sequence in which they appear in the 1a-
bles. .

Engine oil level, checking

It is normal for your engine to consume a small amount of
oit. The rate of consumption will depend on the quality and vis-
cosity of the oil and the operating conditions. Make it a hablt to
check the oil level at every fuel filling.

1. After swilching engine OFF, wait at least 3 minutes to
allow the oil to flow back into the oil pan,

2. Remove dipstick located in front of intake manifold. Wipe
dipstick with a clean cloth and reinsert as far as stop.

3. Remove dipstick again and read oil level. The ol level
must be at the top edge of the shaded area but on no
account above the maximum levet mark. See Fig. 11.

CAUTION —
Risk of damage fo cafalytic converter if oif !evel s
too high.

ND2-0010

Flg. 11. Oil level must be at the top edge of shaded area A. Damage
to engine oil seals and/or engine may result if ol is above
mark B.

4. [f oll level is below shaded area, fill to top mark shown in
Fig. 11.

Selact an oil that conforms o the standards of the American
Petroteum Institute (API). A symboi can be found on the oil
container with the API rating and viscosity grade.

Recommended Engine Oil
* Gasolineengines . .......... AP service rating SG
* Diesel engine .. .... .. APl service rating CF or CG4

.Engine oil, changing

1. Warm car to normal operating temperature.
2. Shut off engine and apply parking brake.

3. Raise car and support on jackstands designed for the
purpose.

WARNING —

Jack stands should be placed on hard leve! surface
{6.g. concrete).

4. Remove sound dampening pan {(belly pan) from be-
neath engine compartment. Remove drain plug from oil
pan and allow oil to drain. See 17 Engine—Lubrica-

- tlon System for drain plug location. .

WARNING —~- ]
Hot oif can scald, Wear protective clothing, gloves
and eye protection.

CAUTION —

= Always replace oil-drain plug sealing ring any-
time the drain plug is removed.

« Dispose of oil properly at a facility eqw'ppéd for
recycfing or storags.

5, Replace oll filter. See Oil filter, replacing for applica-
ble engine.

6. Install oll drain plug with a new seal. Tighten drain plug
to proper torque.

- Tightening torques

* Qil drain piugto oilpan. ........... 30 Nm {22 ft-lb)

7. Filt engine with proper quantity and type of oil. .

Qil capacity .

+ Engine oil capacity (with filter change)

- ACC,ABAengines ............. 4.2 ot (4.0 liters)
AAZ, AHUengines ............. 4.7 gt. (4.5 liters)
AAAengine................... 5.8 qt. (5.5 liters)

: '8 Run engine and check for leaks. Shut off englne and

re-ingtall sound dampening pan. Check oil level after
about 3 minutes.

ENGINE COMPARTMENT MAINTENANCE
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Oil filter, replacing (4-cylinder engines)

1. Working at front of engine, loosen oil filter with ol filier
strap or suitable wrench. Remove filter.

2. Clean sealing surface on oil filter flange.
3. Lightly Iubricate rubber seal with clean oil.

4. Thread on new filter and tighten by hand.

CAUTION—
Do nof clean and re-use ofl filter.

Oil filter, replacing (6-cylinder engine)

1. Drain oil from oil filter housing by removing drain screw.
See Fig. 12.

Qil fliter (1)
O-rings (2)

Lower filter housing (3)
Drain screw (4)

0024115
Fig. 12. Qil filter assambly used on AAA (VRE) engine.

2. Unscrew lower filter housing. Discard filter and O-ring.

3. Install new filter element and new O-ring to lower filter
housing.

* Lightly iubricate O-ring with clean oil.

CAUTION —
Do not clean and re-use oil filter.

N
ENGINE COMPARTMENT MAINTENANCE

4. Install and tighten lower fifter housing and drain screw.

Tightening torques
* Lower filter housing to upper
filterhousing.................... 30 Nm (22 fi-Ib)
» Drain screw to lower filter housing
(UusenewO-ring). ............... 10 Nm (89 in-Ib)

Coolant, checking

Cooling system maintenance consists of maintaining the
coolant level, checking the coolant freezing point, and in-
specting the hoses. Coolant flushing is not part of Volk-
swagen’s scheduled maintenance.

NOTE—

Volkswagen does not require replacing the coolant as
part of routine maintenance. The cooling system has
been filled at the factory with a permanent coolant. For
coolant system draining and refiling procedurss, see
19 Engine-Cooling System.

WARNING —

« Hot coolant can scald. Do not work on the cool-
ing system until it has fully cooled.

« Use exireme care when draining and disposing
of coolant. Coolant Is poisonous and lethal. Chil-
dren and pets are atfracted io it because of ils
sweet smell and taste. See a doctor or vetsrinar-
ian immediately if any amount is ingested.

CAUTION —

» Use only Volkswagen original anti-freeze when
filling the cooling system. Use of any other anti-
freeze may be harmful to the cooling system. Do
nol use an anti-freeze contalning phosphates.

= Do not use iap waler in cooling system. Use dis-
tifted water only o mix anti-freeze.

Volkswagen uses two different types of coolant which can
be identified by color.

Blue/Green — This coolani/antifreeze is phosphate free and
should be used in all water-cooled Volkswagens up to and in-
cluding 1996 and some early 1997 vehicles. When supplied
by Volkswagen, this coolant/antifreeze is generally known as
G11.

Red ~ This coolant/antifreeze is phosphate free and also
silicate free. It should be used in all water-cooled Volk-
swagens from early 1997 production. When supplied by Volk-
swagen, this coolant/antifreeze is known as G12.
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The advantages of G12 over earlier types include improve-
ments in corrosion protection, thermal stability, heat trans-

fer/control, hard water tolerance and environmental
protection.
CAUTION —

* G12 {Red Coolant) must NEVER be mixed with
ANY other coolant. Engine damage will result!

= Contamination of G12 with other colored cool-
ants is identifiable by discoloration (brown, pur-
ple, elc.). This mixiure causes a foamy deposit
o appear in the expansion {ank/radiator and
MUST be drained immediately.

* The cooling system must be completely free of
this mixture before refilling with the correct type
of coolant/antifreeze.

A translucent expansion tank, or overflow reservoir, pro-
vides easy monitoring of coolant ievel without opening the
system. The coolant level should always be checked when
the engine is cold. The coolant level should be bétween the
maximum and the minimum mark on the expansion tank. See
Fig. 13.

0024130

Fig. 13. Coclant leve! should be beiween max and min marks on
coolant expansion tank.

Inspect the hose by first checking that all connections are
tight and dry. Coolant seepage indicates either that the hose
clamp is loose, that the hose is damaged, or that the connegc-
tion is dirty or corroded. Dried coolant has a chalky appear-
ance. Check the hose condition by pinching them. Hoses
should be firm and springy. Replace any hose that is cracked,
that has become soft and limp, or has been contaminated by
oil or diesel fuel. See Fig. 14.

To check the freezing point of the coolant, use a hydrome-
ter. With the engine cold, remove the cap from the expansion

l_-‘ur"*"”'"'m“F”’m!lq -
; ‘;I’mmpmnnwum.,,u."%;

)

Heat darnagé

BE91.LUB.B
Bg110

* Fig. 14. Examples of damaged coolant hoses. Any of conditions

shown is cause for replacement. Courtesy of Gates Rubber
inc.

tank and draw up some coolant with the hydrometer. Volk-
swagen recommends using a 50/50 mixture of anti-freeze and
water, which has a freezing point of -35°F (-38°C). If the freez-
ing point is too high, drain a small amount of coolant from the
system and add new anti-freeze until the proper protection
level is obtained.

NOTE —

For protection to approx. -40° C (-40°F) the percentage
of anti-freeze may be Increased up to 60%. The per-
centage of anti-freeze must not exceed 60%, as higher
amounts will decrease frost protection and cooling ca-
pacily.

Brake fluid level, checking

Routine maintenance of the brake system includes main-
taining an adequaie level of brake fluid in the reservoir, replac-
ing the brake fluid every 2 years, checking the brake pads for
wear, checking the hand brake function, and inspecting the
system for fiuid feaks or other damage. See Under Car Main-
tenance for pad inspection and brake system inspection.

WARNING —

« Use only new, previously unopened brake fluid
conforming to US Sitandard FMVSS 116 DOT 4.

* Brake fluid is poisonous. DO NOT ingest brake
fluid. Wash thoroughly with soap and waler if
brake fluid comes into contact with skin.

CAUTION —

* DO NOT let brake fiuid come in contact with
paint. Wash immediately with soap and waler.

* Brake fluid absorbs moisture from the air and
must be stored in an airtight container.

+ DO NOT allow brake fiuid to exceed ihe meax-
mum level In the Huld reservoir.

ENGINE COMPARTMENT MAINTENANCE
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The level of the brake fluid will drop slightly as the brakes
wear. Check the fluid level at the brake fluid reservoir, located
on the driver's side, near the bulkhead.

Brake Fluid
CTYPE . v FVMSS 116 SAE DOT 4

WARNING —

Do not mix DOT 5 (silicone} brake fluid with DOT 4
brake fiuid as severe component corrosion will resuit.
Such corrosion coufd lead to brake system failure.

Brake fluid, replacing

Brake fluid readily absorbs moisture from the atmosphere,
This moisiure can cause brake system corrosion and ad-
versely affect braking performance. Therefore, the old brake
should be flushed out of the system and new, fresh fluid added
atleast every 2 years, regardless of mileage. See 47 Brakes—
Hydraulic System for brake system bleeding procedures and
brake fluid replacement.

WARNING —

* Vehicles equipped with the TEVES 04 ABS/EDL
can be bled using corventional methods.

= Vehicles equipped with the TEVES 20 Gi
ABS/EDL can also be bled during maintenance
using conventional methods. However, if the
reservoir has been completely emptied, the hy-
drauilc unit must be bled using the Volkswagen
Scan Tool VAG 1551 or VAG 1552 This is only
necessary if the hydraulic unit or control module
has been replaced or if there is a leak in the sys-
tem. This procedure elecironically cycles the
hydraulic unit and vaive body to purge irapped
air and is beyond the scope of this manual. See

45 Anti-Lock Brakes (ABS) for appiication In-
formation.

Power steering fiuid level, checking

When checking the power steering fluid level, the engine
should be running and at normal operating temperature and
the front wheels should be in the straight ahead position. Note
that the power steering system uses a special hydraulic oil
and not ATF.

To check the fluid level, remove the dipstick from fluid reser-
voir and check the level on the dipstick. The level should be be-
tween MIN and MAX mark. See Fig. 15. if necessary, top up with
Volkswagen power steering hydraulic oil (VW part G 002 000).

Power Steering Fluid
*Type......... hydraulic oil (VW part no. G 002 000)

ENGINE COMPARTMENT MAINTENANCE

CAUTION —

» Use only Volkswagen hydraulic off G 002 000 in
the power steering system. Do not use ATF or
other non-approved types of power steering flu-
id. If the wrong fluid is used, power steeting
compenents may fail.

* Part numbers are listed for reference onfy. Always
check with an authorized Volkswagen paris de-
partment for the latest parts information.

NOTE—

If the hydraulic oil fevel has dropped to the MIN marking
the power steering should be chacked. It is not suffi-
clent to fust add hydraulic oil.

Fig. 15. Power steering reservoir and dipstick (inset).

Fluid leaks

Check the engine compartment for signs of fluid leaks. Fluid
leaks attract dust making them easier to spot. Many expensive
repairs can be avoided by prompt repair of minor fiuid leaks.

Inspect for leaks in engine, cooling, fue!, and heating sys-
tem. Visually inspect hoses and hose connections for leaks,
worn areas, porosity and brittieness.

Fuel filter, draining (diesel engines)
The diesel fuel filter functions to frap water. As water s

heavier than diesel fuel, it settles to the bottom of the filter and
can be drained off.

CAUTION -

Do not allow diesel fuel to contact coolant hoses
or other rubber parts. Wipe diesef fuef off hoses
immediately and wash with soap and water.

1. Remove control valve retaining clip. See Fig. 16.
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Fuel hose from fuel pump (4)
Drain screw (5)

. Retalning clip (1)
Control valve {2)
Fuel hose from fuel tank (3)

V02-0640
Fig. 16. Fuel filter/water separator used on modsis with diese! engines.

2. Remove control valve with fuel ines connected.

3. Loopsen drain screw {on bottom of filtef) and drain ap-
prox. 100ce (1.7 oz.) of fuel/water.

4. Install control valve using new O-ring.

5. Attach retaining clip and tighten drain screw.

6. Check fuel system for leaks {visual inspection) with the
engine running. Raise engine speed several times and

let idle. Fue! flow through transparent pipe must be free
of bubbles.

Fuel filter, replacing (diesel engines)

NOTE —
Refer to Fig. 16 when replacing the fuel filter.

WARNING —

» Aways disconnect the negative battery cable
before working on the fuel system.

+ Bafore disconnecting battery be sure to obtain
radio anfi-theft code.

= Do not smoke or create sparks when working on
fuel system. Have an approved fire extinguisher
handy.

« Diesel fuel Is dangerous lo your health. Wear
skin, eye and hand protection. Work in a well
ventilated area.

1. Remove control valve retaining clip.

2. Remove contro! valve with fuel lines connected.

3. Label and disconnect remaining fuel hoses from top of
fuel filter.

NOTE—

Do not reverse hoses when installing. Fuel flow dirac-
fion is indicated by arrows,

4. Remove filter bracket together with filter.

5. Remove filter from the bracket.

6. Installation is the reverse of removal. Be sure to use a
new O-ting at the control vaive. After installing filter,
check for leaks (visual inspection) with the engine run- .
ning. Raise engine speed several times and et idle.
Fuel flow through transparent pipe must be free of bub-
bles.

CAUTION —
Abways replace the fuel filter conirol vaive O-ring.

Fuel filter, replacing (gasoline engines)

Volkswagen specifies that the fuel filter used on gasoline
engines is designed to last the life of the car. Replacement is
only necessary if the filter becomes clogged due to contami-
nated fuel ot failure to keep the fuel tank sealed.

Dust and pollen filter, replacing

Some models may be equipped with a ventilation air dust
and pollen fitter. This fiiter prevents most dusts and pollens
from entering the passenger compartment. Volkswagen
specifies replacement of this filter at regular mileage intervals,

1. Working in rear of engine compartment (plenum cham-
ber) remove plastic screws attaching the filter cover.
See Fig. 17.

2. Partially remove rubber seal at bulkhead partition.
3. Push front of cover upward.

4. Push spring caiches for filter element inward and re-
move filter element.

5. Install new filter element. Install rubber seal and cover.

Battery Service

Under normal operating conditions, the battery is mainte-
nance free. At high outside {emperatures, however, it is advis-
able to check the electrolyte level through the translucent
battery housing. The electrolyte level should be just above the
battery plates and their separators. The battery plates can be
seen once the filler caps are removed. If the electrolyie levelis
low, replenish it by adding distilled water only. See Fig. 17.

ENGINE COMPARTMENT MAINTENANCE
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Rubber seal (1)
Spring catches (2) V02-0632
V02-0632
Flg. 17. Bust and pollen filtar in rear of engine compartrnent (right ple-

nurn chamber}.

GJ-088
Fig. 18. Battery electrolyte level should be between min and max area
on translucent battery housing.
NOTE —

For a more detailed discussion of the batlery, including
testing and charging, see 27 Englne Electrical.

WARNING —

= Battery acid is extromely dangerous. Take care
to keep it from contacting eyes, skin, or clothing.
Wear eye protection.

« Extinguish all smoking materials and do nof work
near any open flames.Batteries give off explo-
sive hydrogen gas. Keep sparks and open
flames away. Do not smoke.

ENGINE COMPARTMENT MAINTENANCE

CAUTION —

Batisry electrolyte can damage painted surfaces.
I electrolyle is spilied on the car, immediately clean
the area with a solution of baking soda and water.

Power steering V-belt,
inspecting/adjusting (4-cylinder engines)

On 4-cylinder engines, a V-belt is used to drive the power
steering pump. Check the condition of V-belt for splits in the
base material, separation of layers, fraying of cords, flank wear,
glazing, traces of oil or grease. If any of these conditions exist,
the belt should be replaced. Gheck V-belt tension by applying
firm thumb presstuire to the area of the belt between the two pul-
leys that are furthest apart. Adjust belt tension if necessary.

Power Steering V-belt
« Belt deflection {used belt). . . . approx.5 mm (3/16 in.)

1. Loosen power stesting pump securing bolts and nuts
until V-belt is loose. See Fig. 19.

NOTE—

Loasen adjustment clamping bolt (Fig. 19, bolt no. 3) at
least one full frn.

Securing bolts (1 and 2)

Torgue wrench with 22 mm
Clamping bolt and tensioning  crow foot wrench (A)
nut {3)
Tensloning bar securing nut (4)
48-1044

Fig. 19. To loossn V-beit, loosen bolts 1, 2, 3, and nut 4. Belt tension
is adjusted at tensioning nut using torque wrench (A).
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2. Adjust V-belt tension by torquing tensioning nut to the
specification listed below. Tighten clamping bolt when
tension is correct. Tighten remaining securing bolts.

NOTE —

When the tensioning nut Is forqued fo the specified set-
ting, belf tension wilf be correct.

Tightening torques

= V-belt tensioning nut (3)
usedbelts..............o..iit 4 Nm (35 in-b)
newbells. .......ooii i, 7 Nm (62 in-lb)

e Clampingbolt (3} ................ 25 Nm (18 ft-lb)

« Upper securing bolt (1) ........... 45 Nm (33 fi-lb)

« Lower securing bolt/nut (2/4) . ... ... 25 Nm (18 ft-ib)

Poly-ribbed belt, applications

On 4-cylinder engines with a separate tensioner pulley (cars
with A/C), and all 6-cylinder engines, the poly-ribbed drive belt
is self-adjusting and does not require any routine maintenance
aside from periodic inspection for wear.

On 4-cylinder engines without a separate tensioner (cars
without A/C), a heavy-duty coil spring is mounted under the al-
ternator. When the aiternator mounting bolts are loosened,
the coil spring presses up on the alternator and correctly ten-
sions the belt. The alternator mounting bolts are then retight-
ened. This tensioning system does not account for belt wear
and/or stretch and must therefore be adjusted at the specified
mileage intervals.

NOTE—

It is not necessary 1o check and adjust the poly-ribbed
belt tension on engines with tensioning pulley. Optimal
belt tension Is assured by means of the spring-loaded
tensioning device.

Poly-ribbed belt, adjusting
(4-cylinder engines without belt tensioner)

1. Loosen alternator securing bolis.

CAUTION —

Do not remove alfernator bolts. Loosen bofts only
enough to allow aflernator to pivot freely.

2. Attach tensioning lever (Volkswageﬁ special tool no.
3297) to alternator and secure with locking pin. See
Fig. 20.

V131291

Fig. 20. Alternator belt tension being refieved using Volkswagen spe-
cial tool no. 3297 and forque wrench. Use locking pin {left ar-
row) to secure too! to alternator.

3. Pivot alternator down to stop three times. Alternator
must pivot freely.

4, Remove tensioning lever. Start engine and let idle for
at least 10 seconds.

5. Shut off engine and tighten alternator securing bolts.

Tighfeniny torques
= Alternator to mounting bracket. ..... 25 Nm (18 ft-1b)

Poly-ribbed belt, removing and installing
(4-cylinder engines)

1. Remove power sfeering V-belt. See Power Steering
V-belt, adjusting (4-cylinder engines).

2. On cars without separate belt tensioner, loosen alter-
nater mounting bolts 2 turns. Then press down on the
alternator 1o relieve belt tension. See Fig. 20.

3. On cars with separate beli tensioner, pivot belt tension-
er off belt using appropriate spanner wrench (Volk-
swagen special tool no. 3299). Ses Fig. 21.

4. If reinstalling the old belt, mark running direction on
belt. Remove poly-ribbed belt from pulleys.

5. Installation is the reverse of removal. Start engine and
check that belt runs smoothly.

6. On cars without belt tensioner, adjust the belt tension
and fighten alternator mounting bolt as described earlier.

ENGINE COMPARTMENT MAINTENANCE
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181220
Fig. 21. 4-cyl. engine with belt tensioner: Beli tensionar being Iift-
ed with spanner wrench (Volkswagen special tool ho. 3299).

Poly-ribbed belt, removing and installing
(6-cylinder engine)

1. Aemove evaporativé emission (EVAF) cannister purge
regulator vaive with retaining ring from lower part of air
cleaner housing. See 20 Fuel Storage and Supply.

2. Remove air cleaner housing complete with mass air
flow sensor. See 24a Fue! Injection-Motronic.

3. Temporarily install boit (M8x80) in threaded hole in ten-
sioner and thread boit in until poly-ribbed belt is free of
tension. See Fig. 22.

CAUTION — .

Do not over tighten bolt. Thread bolt in only until
poly-ribbed belt can be removed. The tensioner
housing may be damaged if the bolt is overtight-
ened.

4. If reinstalling the old belt, mark running direction on
beft. Remove poly-ribbed belt from pulieys.

5. install poly-ribbed belt in position. See Fig. 23.

6. Slowly remove M8 bolt from tensioner, making sure
belt Is correctly seated in pulley grooves.

7. The remainder of installation is the reverse of removal.
Start engine and check that belt runs smoothly.

ENGINE COMPARTMENT MAINTENANCE

Q.
~ W= Y [==

V13-1063

Fig. 22. To relieve poly-ribbed belt tenslon on 6-cylinder engines,
thread M8x80 bolt (A} into tensioner until belt is free of ten-
sion.

V13-1050

Fig. 23. Poly-ribbed belt routing on 8-cylinder engine. Arrows indi-
cate direction of travel,
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Camshaft drive belt, checking
(4-cylinder engines)

The camshaft drive belt, also called the timing belt, is a
toothed rubber belt that drives that camshaft. On diesel en-
gines, the belt also drives the injection pump. The belt is sub-
jected to high temperatures and should be inspected during
scheduled maintenance intervals. On diesel engines, Voik-
swagen specifies replacement of the belt every 60k miles.

NOTE —

Volkswagen does net specify a replacernent imterval for
the camshaft drive belt on gasofine engines. However, the
publisher recommends the belt be inspected periodically
and replaced at Ioast every 80k miles or 5 years.

To ingpect the drive belt, the upper belt cover must first be
removed. Inspect the belt for tears, separation of layers, fray-
ing of beit cords, surface cracks, or traces of oil and grease.
Replace the belt if any faults are found. See 15a Cylinder
Head and Valvetrain (4-Cylinder Engines) or Fuel Injec-
tlon—Diesel for replacement procedures.

Camshatt drive belt, adjusting
(diesel engine)

A special toothed belt tensioning gauge (Voikswagen spe-
cial tool no. VW 210) is needed o accurately check and adjust
camshaft drive belt tension.

1. Remove upper belt cover.

2. Install bslt tensioning gauge (VW 210) between cam-
shaft sprocket and injection pump sprocket and mea-
sure belf tension. See Fig. 24.

Camshaft/injection Pump Drive Belt Tension

« Drive belt tension (using Volkswagen special
toolno. VW 210). .............. 12—13 index marks

3. lf the belt tension is incorrect {loose), adjust it as follows:

« Loosen tensioner locknut and turn tensioner
clockwise using a spanner wrench. See Fig. 24.

« Measure belt tension between camshalft sprocket
and injection pump sprocket using special tension
gauge (Volkswagen special tool no. VW 210).

= When tension is correct, tighten tensioner iocknut
and remove tool.

Tightening Torque
* Drive belt tensioner locknut ........ 45 Nm (33 ft-ib)

23-098

Fig. 24. Diesel camshaft drive belt tenslon being measured with Volk-
swagen special tool no, YW210. Tensioner being adjusted
with spannar wrench (special tool Matra V158).

4. Turn the engine by hand, two full revolutions in the direc-
tion of normal rotation (clockwise). Recheck drive belt
tension, adjust if necessary. Install upper belt cover.

Spark plugs, replacing

The spark plugs should be replaced at the specified mile-
age interval given in the maintenance tables. Use of the prop-
er spark plugs is important for long engine life and low exhaust
emissions. Note that special tools should be used to remove
the spark plug connectors from the plugs on 6-cylinder en-
gines. See 28 Ignition System for spark plug application and
replacement information.

NOTE—

Sparik plug specifications may change during a mode!
year. Always check with an authorized Volkswagen
paris department for the latest information.

ENGINE COMPARTMENT MAINTENANCE
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Air cleaner, removing and installing

Air filter elements should be replaced every 2 years or
30,000 mi., whichever comes first. Linder severe conditions,
dirt roads, desert driving, or dusty conditions, the air filter ele-
menit should be replaced more frequently.

CAUTION —

DO NOT clean and re-use filter element. Always
replace.

1. Remove mass air flow sensor from air cleaner housing,
if equipped. See 24 Fuel injection.

2. Unclip and remove air cleaner upper section. Pull fiiter
from housing.

3. Inspect air cleaner upper and lower sections. Clean if
necessary.

4. Install a new filter insert and re-assemble in reverse or-
der of removal.

Distributor cap and rotor, inspecting
(4-cylinder gasoline engines)

Volkswagen does not specify distributor cap and ignition ro-
tor inspection, although it is a good idea to inspect these com-
ponents at 60k miles, and every 30k miles thereafter.
Distributor cap and ignition rotor inspection and replacement
is described in 28a Ignition System--Gasoline.

NOTE —

When replacing the distributor cap, iabel the plug wires
before removing them from the cap.

Clutch cable, adjusting

All Volkswagen models covered by this manual have self
adjusting clutches. The VRE engine is equipped with a hy-
draulically-actuated clutch. 4-cylinder engines use a self-ad-
justing cable to actuate the clutch.

NOTE—

For more information on the clutch actuating mecha-
nisms, see 30 Clutch {4-Cylinder Engines) or 30b
Cluich (6-Cylinder Engine).

UNDER CAR MAINTENANCE

Under car maintenance requires that the car be raised ona
lift or properly supported on jackstands. Under car mainte-
nance should not be carried out unless proper (safe) lifting
equipment is available. See Lifting Vehlcle for more informa-
tion on lifting and working under the car.

UNDER CAR MAINTENANCE

WARNING —

* Do not work under a car supported solaly by a
Jjack. Jack stands must always be used when
working under the car,

+Jack stands must be placed on a hard, level sur-
face (e.g. concrete).

Tire service

Tire pressure should be checked on a regular basis. It is
best to check pressures when the tires are cold. Refer to the
data label on the driver's door jamb for proper inflation pres-
sures. Be sure to also check the spare tire pressure. Check
that all tires are the same type and tread pattern. Measure
tread depth. If the tread wear has exceeded the minimum
specification listed, the tire should be replaced.

Tread depth
« minimumheight . ............... 1.6 mm (1/16in.)

CAUTION -

Wheel alignment must be checked after replacing
fires lo ensure maximum tire life.

The tires should also be checked for abnormal wear pat-
terns.The tread wear pattern on the front tires is an indication
of whether the toe and camber settings need to be checked,
“Feathering” on the tread indicates incorrect toe. If the tread is
worTn on ohe side, this is usually caused by incorrect camber.

To extended fire life and minimize wear, Volkswagen recom-
mends that the tires be rotated front to rear every 7, 500 miles.
For more information on tires, see 44 Wheels-Tires, Wheel
Allgnment.

Brake system, visual inspection

Check the brake master cyiinder, vacuum brake booster
(also hydraulic unit if anti-lock brake system is fitted), brake
pressure regulator, and brake calipers for leaks and damage.

* Brake hoses must not be twisted.

* Brake hoses must not touch any part of the vehicle when
steering is at full lock.

» Check brake hoses for porosity and deterioration, brake
hoses and brake lines for chafing points.

= Check brake connections and attachments for correct
seating, leaks and corrosion.

» Any faults found must be repaired.



MAINTENANCE PROGRAM  0-25

Brake pads (front and rear), checking

To accurately check the front brake pad thickness, the front
wheels should be removed. With the wheel removed, mea-
sure the thickness of outer and inner pads. See Fig. 25, If pad
thickness (incl. backing plate) is 7 mm (0.28 in.) or less, the
brake pads should be replaced.

Disc brakes (front and/or rear)
« brake pad wear limit.............. 7 mm (0.28 in.}

NOTE —

+ Before removing the front wheels, maric thelr position
in relation to the brake rotor so the wheel can be re-
installed in the same position.

* Brake pad wear may be minimally greater on the front
passenger's side than on the driver's side. It is there-
fore recommended that inspection always be per-
formed on passenger'’s side front wheel,

= When tightening whee! bolls, tighten the bolts in stag-
es using a criss-cross patiern.

Tightening torques
« Wheel bolttowheel hub. ......... 110 Nm (81 fi-Ib)
‘ o W
T I ~
V¢ \
™ n&'-' ,_
¥, q

V02-0586

Fig. 25, Brake pad thickness must be at least 7 mm (0.28 In.) as indi-
cated by dimension a.

On cars with 4-whee! disc brakes, if is not necessary to re-
move the wheels for rear brake pad inspection. Visually in-
spect the thickness of outer and inner brake pads through the
opening in wheel using a flashlight and mirror if necessary. If
pad thickness (incl. backing plate) is 7 mm (0.28 in.) or less,
the brake pads should be replaced. '

Brake linings (rear), checking

On cars equipped with rear drum brakes, the rear brake
shoe lining thickness can be checked through the inspection
holes in the rear of the brake backing plates. If necessary, re-
move the sealing plugs from the inspection holes. Also check
linings for brake fluid or grease contamination.

NOTE —

See 46 Brakes—Mechanical Components for brake
application information,

Rear Drum Brakes .
* Brake shoe Ining wear limit ....... 2.5 mm {0.10in.)

Parking brake, adjusting

The parking brake acts on the rear brakes and is seif-ad-
justing to compensate for wear. Adjustment of the parking
brake Is only necessary if brake components are replaced.
See 46 Brakes—-Mechanical Components for parking brake
adjustment and service procedures. The parking brake
shouid begin to hold after two clicks of the lever.

Drive axle shafts, checking boots

There is an inner and an outer rubber CV boot on each front
axie shaft. The boots should be regularly inspected for tears,
cracks, or deterioration. Once the boot is open to the weather,
abrasive road debris can enter the joint and quickly destroy it.
If boot replacement is carried out promptly, chances are good
that the joint can be saved. See 40 Front Suspension and
Drive Axles for drive boot replacement procedures.

Front suspension components, checking

Check ball joint dust boots for damage and correct seating.
Check for play in ball joints. Check inner and outer tie rod end
boots for damage and correct seating. Check for play by mov-
ing tie rods and wheels. Check attachment of ball joints and tie
rod ends. See 40 Front Suspension and Drive Axles for
suspension component replacement.

Transmission, checking for leaks

Inspect the transmission for signs of fluid leakage. Pay par-
ticular attention to the axie seals. Repair any leaks found, see
34a Manual Transmission (ABA, ACC, AAZ Engines), 34b
Manual Transmission (AAA, AHU Engines) or 37 Auto-
matic Transmission.

UNDER CAR MAINTENANCE
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Final drive oil level, checking
(cars with automatic transmission)

Transmission and final drive assemblies and lubricants

used on the cars covered by this manuat vary depending on -

engine installed and on model year. Be sure to identify the
transmission installed before checking the final drive oil lavel.
See Transmission identification, given earlier.

Engine Code Manual Automatic
Transmission Transmisslon
Code Code
AAZ, ACC, ABA 020 096 or 01M
AAA, AHU 02A 096 or OTM
CAUTION —

= Only genuine VW synthetic ATF (VW part no. part
no. G052 162 A1) should be usad in the 01M
fransmission final drive. Use of other ATF lypes
can adversely affect the service life of the trans-
mission.

* Part numbers are listed for reference only. Always
check with an authorized Volkswagen parts de-
partment for the lalest parts information.

On cars with manual transmission, the final drive lubricant
shares a common bath with the transmission lubricant. For fi-
nal drive and transmission fluid level checking, see Manual
transmission oll, checking.

On cars with automatic transmission, the final drive oil level
is checked by removing the speedometer drive gear from the
transmission ‘housing and using the drive gear as a dipstick.
The car should be on a level surface when making the check.
See 39 Differential and Final Drive for the procedure on
checking the final drive fluid level on cars with automatic
transmission.

NOTE —

Volkswagen does not specify a final drive lubricant re-
placement interval. If the fluid needs to be drained, i
can be drawn off using a fiuid extraction system.

Automatic transmission fluid (ATF) level,
checking

Two automatic transmission are used in the cars covered
by this manual: the “096” (also known as Phase I) and the
“01M"” (also known as Phase II).

The 096 A/T uses a dipstick to check the ATF level and this
procedure is described In detail 37 Automatic Transmis-
sion,

UNDER CAR MAINTENANCE

NOTE —

Transmission identification and application information
is given under Transmission ldentification.

The 01M A/T, on the other hand, does not have a dipstick -
and the procedure requires measuring and maintaining a ...

specified ATF temperature (which is neither cold nor hot, but

somewhere in betwaen) during the ATF level checking. Spe- .
clal Volkswagen tools are required for this operation and it is .

therefore recommended that ATF level checking on 01M
transmission be left o an authorized Volkswagen dealer. See

37 Automatic Transmisslon for detailed procedures on =‘/

checking the 01M A/T fiuid level.

ATF, changing
(096 automatic transmission)

Absolute cleanliness is necessary when changing the ATF. -~

It Is & good idea to clean the fransmission sump and surround-

ing area before beginning work.

1. With engine and transmission cold, raise car and sup- ...

port on jackstands designed for the purpose.

WARNING —
* Jack stands should be placed on a hard, level
surface (e.g. concrete).

= Hot ATF can burn and scald. Allow the transmis-
slon to cool before beginning work.

2. Extract the cold ATF from ATF sump using fluid extrac- - '

tion equipment (Volkswagen special tool VAG 1358 A/2
probe and VAG 1358 A).

NOTE —

* There is no drain plug in the ATF sump, ]

« If exdiraction equipment is nof avallable, the cold ATF
can also be drained by loosening the sump bolts

slowly until ATF runs out of one corner and inlo a
drain buckef,

3. Remove ATF filler (dipstick) pipe hold down bolt.

4. Remove sump mounting bolts and carefully remove
sump.

5. Remove ATF strainer mounting bolts and remove ATF 7 )

strainer (filter). See Fig. 26.

6. Thoroughly clean sump.

CAUTION ~

Cleaniiness is essential when performing the fol-
lowing Installation work.

7. Fit new gasket (O-ring) into new ATF_ strainer and Install
strainer.
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Flg. 26. 096 automatic transmission fluid strainer.

Tightening torques .
= ATF strainer to transmission. . ....... 8 Nm (71 in-Ib)

8. Fit spacer bushings into new sump gasket and install
sump with gasket. Install filler pipe and pipe hold-down
bolt.

Tightening torques
« ATF sump to transmission .......... 12 Nm (9 fi-lb)

8. Pour in 3 liters (3.2 quarts) of ATF using funnel and ex-
tension hose.

CAUTION —
= Only ATF with the designation DEXRON may be
used. Do not use any lubricant addftives.

« Too much ATF will cause malfunctions and must
therefore be removed.

ATF (096 automatic transmission)
slubricant .............. .. ... Dexron [l or I, or
Genuine VW/Audi ATF
G052 162 A1 or G052 162 A2

10. With engine running and vehicle stationary, shift
through all selector lever positions. Check ATF level.
See 37 Automatic Transmission.

ATF,; changing :
(01M automatic transmission)
Absolute cleanliness is necessary when changing the ATF.

ltis a good idea to clean the transmission sump and surround-
ing area before beginning work.

CAUTION —

01M automalic transmissions requires a special
Volkswagen synthetic ATF. Do not use other types
of ATF. Do not mix Volkswagen ATF with Dexron
ATE

1. With engine and fransmission cold, raise car and sup-
port on jackstands designed for the purpose.

WARNING —

» Jack stands should be placed on a hard, level
surface (e.g. concrete).

« Hot ATF can burn and scald. Allow the transmis-
sfon {o cool before beginning work.

2. Place drain bucket under transmission.

3. Remove level plug and overflow tube and allow ATF to
drain. See Fig. 27.

CAUTION —

« When level plug is removed, a small amount of
ATF will drain.

+ When overflow tube is removed, the ATF will
drain rapidly. Do nof stand beneath ifie overflow
fube. Wear hand and eye protection.

N38-0030
Fig. 27. 01M automatic transmission overflow tube (1} and level plug {2).

UNDER CAR MAINTENANCE




0-28 MAINTENANCE PROGRAM

4. Remove sump and ATF strainer.

ATF (0TM auto. transmission) R
5. Clean sump and sump magnet. « Lubricant :
1liter ......... Volkswagen part Mo. G052 162 A2
CAUTION . . ) 05L#er........ Volkswagen part No. G052 162 A1 .~
Cleaniiness Is essential when performing the fol- L
fowing installation work. e

. . ) 11. Check ATF level. See 37 Automatic Transmission. .
6. Fit new O-ring into the new ATF strainer and install, o
See Fig. 28. s

Manual transmission oil, checking

NOTE —

Replacement of the manual transmission lubricant is . o
not specified as part of Volkswagen's maintenance :
program.

CAUTION —

Car must be level to accurately check transmis-
sion oif.

1. Remove oil filler plug. See Fig. 29 or Fig. 30.

ATF sump (1) Gasket (4)
Magnet (2) O-ting (5)
Spacer bushing (3) Strainer (6)

0024103

Flg. 28. Exploded view of ATF sump on 01M transmission. Be sure to
fit spacer bushings into sump gasket,

7. Fit spacer bushings intc new gasket, Install magnet
into sump. Install oil sump with gasket.

ND2-0009
ighteni Fig. 29, 020 manual transmission used on cars with 4-cylinder en-
Tightening torques gines. Removs oil filler plug {arrow) to check ol level. !
+ Oil sump to fransmission . .......... 12 Nm (9 ft-Ib)
2. Check that the oil level is up to lower edge of the filer
8. Install overflow tube to stop. hole. . s
9. Install new seal on level plug and screw in hand tight. 3. If necessary, top off by adding oil through the filler hole. -
10. Fill with 3 Liters (3.2 gt.) of Volkswagen ATF.
Manual transmission e
CAUTION — * lubricant. ....... VW G50 synthetic oil, SAE 75W90
01M aviomatic {ransmissions use a special Volk-
swagen synthetic ATF. -

4. Re-install oil filler plug.

UNDER CAR MAINTENANGCE
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The best protection against environmental influences is fre-
quent washing and waxing. How often this is required de-
pends or the environment where the vehicle is used.

Under certain circumstances weekly washing may be nec-
essary. Under other conditions, a monthly washing and wax-
ing may be adequate. Even if a wax solution is used when
washing your vehicie, it is advisable to protect the paint with a
coat of hard wax at least twice a year. Check the paint for
chips and scratches. Paint defects should be touched up soon
after they occur to prevent corrosion.

;o After the winter, the underside of the vehicle should be thor-
L oughly washed.
P ) Exterior plastic and vinyl shouid be kept clean. Occasional-
V39-1959 ly apply a colorless vinyl or leather preservative. DO NOT wax
- plastic or vinyl.
e V39-1959
Fig. 30, 02A manual transmission used on cars with AAA and AHU . . .
= engines. Remove oil filer plugy (arrow) to check oil level. Exterior lights, checking
Check operation of headlights {(high and low beam), marker
" Exhaust system, checking - lights, taillights, turn signal lights, brake lights, reverse lights
and emergency flasher lights. Use a helper when checking
P WARNING — . lights. See 94 Lights, Accessories—Exterior.
- « The exhaust system operates at extremely high
temperatures. Do not touch the exhaust system . .
f while the engine Is running. Interior lights, checkmg
’ gg?::ﬁiﬁ;;y stem to cool at least one four Check operation of indicator and instrument cluster warning

bulbs. Check operation of interior cabin illumination bulbs.
See 96 Lights, Accessories-Interior,

Inspect exhaust system for leaks or damage. Inspect ex-
haust system mounts. Replage faulty, missing or deteriorated

/7 pars, Airbag unit, visual inspection

. Models fitted with driver's side have the inscription “AlR-
-~ Underbody sealant, checking BAG” on steering wheel. On cars with passenger side air-

bags, the inscription is also on the right-hand side of the
When performing the visual inspection for damage to the un- ag P g

instrument panel.
e, derbody sealant, also check the underbody, wheel housings P _
L and sill panels. Any faults found should be promptly repaired. WARNING —
» The padded airbag covers on the stesring whee!
— and instrument panel must not be covered over
~ BODY AND INTERIOR MAINTENANCE or have any objects affixed fo them.

= Do not apply any chemical treatment o airbag
unit covers. Clean with a dry or water moistened

. Body exterior cloth only.
Automobile finishes are subjected to abuse from industrial inspect padded airbag unit covers on steering whee! and in-
fumes, corrosive road salt, acid rain, and other damaging air- strument panel for signs of external damage. Check with an

bom elements. Regular and correct care will contribute to authorized Volkswagen dealer if any faults are found.
maintaining and preserving the exterior of your Volkswagen. :

NOTE —
P Proper care may be a condition for upholding the new
‘ car warraniy, should corrosion damage or pairt defects
e oceur.

BODY AND INTERIOR MAINTENANCE
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1 Engine

General.............. ..ot 1-1 ACCengine............................ 1-3
AAAengine...................... ..., 1-1 AAZengine ............................ 1-4
ABAengine............................ 1-2 AHU engine.........,.....' ............. 1-5
GENERAL

This general information group gives engine application in-
formation and general technical data for the various engines
used in the cars covered by this manual.

Much of the engine repair information in 1 Engine is orga-
nized according to engine code. Therefore it is helpful to know
the code of the engine installed in your Volkswagen.

Engine Codes

CAAA L 2.8L, 6-cyl. (VR6}, 172 HP
CABA L. 2.0L, 4-cyl, 115 HP
<ACC ... 1.8L, 4-cyl., 90 HP (Canada)
CAAZ .. ......... 1.8L, 4-cyl. diesel, 75 HP (Canada)

= AHU . . 1.9L, diesel Turbo Direct Injection (TDI), 90 HP

AAA ENGINE

The AAA, or VRB engine, is used in the 6-cylinder GTI and
Jetta GLX models. See Fig. 1.

NOTE —

The name VRAEB is derived from a combination of Vee
(cylinder configuration) and the German word Reihen-
muotor, which roughly means in-line, or in-fine V-6.

0024131
Fig. 1. Cutaway of VRE engine,

Technicatl data-engine code AAA

*Displacement . ................... 2.8L (2792 cc)
- Bore diameter. .......... e 81.0 mm (3.19in.)
sStroke........... ..ol 90.3 mm (3.55 in.)
S VANGIE . s e i 15°
« Compressionratio ........... ... i, 1041
* Fuel and ignition systems
1993-1995................. Bosch Motronic M2.9
1996-1999. . ........ov e Bosch Motronic M5.9
sHotsepower ..........ouvevians 172 @ 5,800 rpm
CTOIQUE. . i e 173 ft-lb @ 4,200 rpm

The VR6 engine has a unique 15° V-angle between cylinder
banks, as compared to the more traditional 60° or 90° angles
used in most other V-6 designs. See Fig. 2. Thisresulis ina
compact engine that can be installed in small spaces, suchasin
Volkswagen modsls previously reserved for 4-cylinder engines.

0024132

Fig. 2. VR6 cylinders are staggered along the cylinder block at a15° .
included angle, resulting in a narrower, more compact engine.

The VR6 engine features a cast iron cylinder block with a
one piece light-alloy cylinder head. The overhead camshafts
are chain driven and operate two valves per cylinder. The ig_;ni— j
tion system is distributorless and all fuel and ignition require-
ments are controlled by the Bosch Motronic Engine
Management System.

GENERAL |
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ABA ENGINE

Fig. 3 shows the ABA engine used in all 4-cylinder Jelta,
Golf and GTI models sold in the USA. This 2.0 liter long-stroke
engine was manufactured specifically for the North American

market. The engine features good fuel economy and a broad
torque range.

The ABA engine uses a cross flow cylinder head and a two-
piece intake manifold with long intake runners for enhanced low-
end torque. The long piston stroke combined with the height-
ened cylinder block helps depress engine vibrations by reducing
the operating angles of the connecting rods.

Other features include a poly-ribbed belt with automatic belt
tensioner and a sophisticated Motronic engine management

system. A conventional V-belt drives the power steering pump
and water pump. ' :

Depending on the date of manufacture, the ABA engine
may include any or all of the following: oil spray jets for piston
cooling and lubrication; crankshaft/oii pan windage tray, auto-
matic cam/spur belt tensioner and different versions of Bosch
Motronic® Engine Management.

Technical data-engine code ABA

* Displacement.................... 2.0L (1984 ct)
*Borediameter................. 82.5mm (3.25in.)
*Stroke. . ...l 92.8 mm (3.65 in.)
*« Compressionratio ........................ 10:1
= Fuel and ignition systems
1993-1995................. Bosch Motronic M2.9
1986-1989................. Bosch Motronic M5.9
*Horsepower................... 115 @ 5,400 rpm
*Torgue & ..oviie e 122 ft-lb @ 3,200 rpm

ABA ENGINE

2
x
g
Ay

Fig- 3. BExploded view of 2.0 liter (ABA) englne.
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C ENGINE
. AC Technical data—engine code ACC
- The ACG engine is used in the Golf CL model (Canadian * Displacement ..................., 1.8L (1781 cc)

- market only). This 1.8 liter, 90 hp engine features 9:1 com- * Bore diameter. ............. ... 81.0 mm (3.19in.)
o, preésion ratio and is designed to provide good mid-range sStroke. ... . e 86.4 mm (3.40in.)
4 torque. The ACC engine is equipped with throttle-body fuel in- + Compressionratio ........................ 9.0:1

"""" ’ Jection, called Mono-Motronic. * Fuel and ignition systems. . . . . Bosch Mono-Motronic
o Horsepower .................... 90 @ 5,500 rpm
{ sTorque. . .......cccunenn.. 167 ft-lb @ 2,500 rpm
P

) 106 lbs/ft 930 HP

-~ @ 250@\ RPM @ 250? RPM
T TTF

\\

B D 1000 2000 3000 4000 5000 6000 7000
s 0024134
) Fig. 4. 1.8 liter ACC engine used in the Goif CL modet (Canadian

o market only). Chart shows sngine performance data.

ACC ENGINE
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AAZ ENGINE
Engine data-engine code AAZ o,
The Golf GL, Jetta GL and Jetta GLS models sold in Cana- « Displacement .. .. ........... coo-- 190 (1896 ¢cc)
da are available with an optional 1.9 liter ECOdiesel engine. *Borediameter. ................ 79.5mm (3.19in.)
The AAZ engine uses a turbocharger for increased perfor- «Stroke....... e 95.5 mm (3.40in.) .
mance and reduced particulate emissions. The AAZ engine is » Compression ratic .. ....c.coveraraeiaannn 2251 ./
equipped with a one-way catalytic converter for reduced hy- « HOTSEPOWE « v v v v e e eeeneeeeens s 75 @ 4,200 rpm ,
dro-carbon emissions. L 1 111 107 ft-lb @ 2,500 rpm .,
. S
-
107 bs/it 75 HP -
@ 2400 RPM @ 2500 RPV) s
\ ||/
A
Pra
- e \_a
- 4 /’/ A )
, . g V:I
¢ D0 2000 2000 4000 5000 SO00 OO0 -
AN
-
P
0024135 -
0024135
Fig. 5. 1.2 liter AAZ diesel englne available as an optien in Golf and Jetta
models sold in Canada. Chart shows engine performance data.
AAZ ENGINE
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AHU ENGINE
Engine data-engine code AHU

The Jetta model is available with an optional diese! engine. *» Displacement .................... 1.9L (1896 cc)
This engine Is known as a Turbocharged direct-injection die- * Bore diameter................. 79.5 mm (3.1 in.)
sel or TDI. The TDI AHU engine features performance on a sStroke. . ... 95.5 mm (3.40 in.)
parwith a comparable gasoline engine. Itis cleaner than most = Compressionratio ....................... 19.5:1
gas engines and provides significantly better fuel economy. » HOrSEpOWET ..o ovvnneeennn... 90 @ 4,000 rpm
These advantages are achieved through the use of a turbo- T 11+ 1 149 @ 1,900 rpm

charger and an intercooler in addition to a sophisticated elec-
tronic engine management system and an oxidation catalytic

converter.
70
et o
kw0 \\
P§ \
60
e / 1
/‘\4 - 200
g0 22 /"( \\ - 180
= g
| &0 ,j \ 160 %
g — 140 &
s tw | [ 2
1 l - 120 l
i
| st i |- 100
— a0
20
- 20
10
0 000 2000 3000 4000  BOOO 6000

Engine speed rpm

0024181

Fig. 6. 1.9 liter AHU TDt diesel engine available as an option in-Jetta
models. Chart shows engine performance data.

ARU ENGINE




10-1

ENGINE—REMOVING AND INSTALLING

10 Engine—Removing and Installing

General...........c.c i, 10-1 Removing and Installing Engine
! ] . (6-Cylinder) ................. ...l
Removing and Installing Engine To remove engine/transmission assembly
(4-Cyl|nder) ........................... 10-1 (B-cyliNder enging) .. ....vvevveenennnn..
To remove engine/iransmission assembly To install engine/transmission assembly
(4-cylinderengine). .................... 10-1 (6-cylinder enging) .. ....c..oueueuunrnen. 10-9
To install engine/transmission assembly _
(4-cylinderenging). . .........oouiun... 10-4 Separating Engine and Transmission 10-10
To separate engine from transmission
(alfengings) .. ....cocvienrriiiiis 10-10
GENERAL

The engine and transmission are removed as a unit and
separated from each other once removed from the car. The
assembly is lifted out from the front, requiring that the front
body assembly (radiator support} be removed. Itis not neces-
sary to remove the hood, uniess it will interfere with the type of
lifting equipment being used.

The operations needed to remove the engine/transmission
assembly fall into three areas: jobs done under the hood, jobs
done inside the car, and jobs done under the car. The steps
below follow this general sequence. Most of the operations
are simple and straight forward. References to additional re-
pair groups are provided in bold type where additional infor-
mation may be helpful to complete a step.

NOTE—

It will be necessary 1o cut many wire fie wraps when re-
" moving the engine. The tfe wraps are installed 1o pre-
vént the wiring harnesses from chatfing or contacting
engine parls. Be sure o make note of all ie wraps re-
moved and install new ones during engine installation.

REMOVING AND INSTALLING ENGINE
(4-Cylinder)

To remove engine/transmission assembly
(4-cylinder engines)

1. Disconnect the negative () battery terminal and then
the positive {+) terminal. Remove the battery from car.

NOTE—

Be sure fo have the anii-theft radio code on hand be-
fore disconnecting the batfery.

2. On AHU diesei engines, remove the iarge plastic upper
engine cover. On AHU and AAZ diesels, remove lower
sound dampening (beily) pan.

3. Drain the cooling system as described In 19 Engine~
Cooling System. Remove the coolant hoses-connect-
ed to the radiator and the heater core.

WARNING —
Hot coolant can scald. Drain the coofant only with
angine cold.

4, Remove the engine drive belts. See 0 Maintenance
Program.

NOTE —

On poly-ribbed drive belts, mark the running direction
on the belf bafore removing it.

5. On gasoling engines, disconnect and label the hoses,
wires, and cables connected to the throttle body, the in-
take manifold and cylinder head. For more information
on fuel injection components, see 24 Fuel Injection.

WARNING —

Fuel will be expelled when disconnecting fuel hos-
as. Wrap a cloth around the fuel line fitiings before
disconnecting them. Do not smoke or work near
heaters or other fire hazards. Have a fire extinguish-
er handy.

6. Remove the air filter housing together with all intake air
ducts. Label and then disconnect the fuel return and
fuel supply hoses.

GENERAL
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7. On AAZ diesel engines, disconnect the accelerator ca-
ble and the cold start accelerator cable from the injec-
tion pump. Free the cables from any clamping brackets
on the engine. On AAZ and AHU engines, disconnect
the fuel supply and return lines from the injection pump.
Disconnect the electrical connectors from the pump.

NOTE —

On AHU diesel engines there is no acceleralor cable to
disconnect from the engine.

WARNING —

Fuel may be expelled when disconnecting hoses.
Do not smoke or work near heaters or other fire
hazards. Have a fire extinguisher handy.

10-1335

. . . Fig. 1. A/G compressor shown removed from engine and support-
8. Remove the upper radiator mounting bolts. Disconnect ¢ ed. Do n{?t stress or kink refrigerant lines (grrows)_ PP

all electrical connectors and coolant hoses from radiator.

CAUTION —
9. On cars with air conditioning, remove the A/C hose . ) ;
clamping bracket from the radiator support. Remove the :il::scare to avoid kinking or bending the refrigerant e
A/C receiver/dryer mounting nuts at the right front corner :

of the engine compartment and allow it to hang free. 11. Remove the front body assembly mounting bolts. Dis-

connect all electrical connectors and hose brackets
from the assembly. Disconnect the hood release cable.
Remove the complete assembly with all attachments.
See Fig. 2. See also 50 Body-Front. :

10. On cars with air conditioning, remove the A/C compres-
sor from the engine without disconnecting any reftiger-
ant lines. Support the compressor so that no lines are
stressed. See Fig. 1. :

4 -

Towing eye cover

Front body assembly

Screw

» Tighten screws to 5 Nm (44 in-Ib}
Speed nut

. Bolt
5 = Tighten to 23 Nm (17 ft-Ib)

S
Flg. 2. Front body assembly. Be sure o remove lower screws from |
wheel housing trim (not shown).

REMOVING AND INSTALLING ENGINE (4-Cylinder)
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12. On cars with A/C, swing the radiator together with fan
and the A/C condenser out and away from the engine.

See Fig. 3.
>
o 4
L]
&
__—-'-'____-_-_—_——
10- 1454
. 10-1454
Fig. 3. Radiator assembly on cars with A/G shown positioned in
front of engine.

13. Unbolt the power sieering pump together with its brack-
et and set the pump aside without disconnecting the
power steering fluid lines. :

14. Working under the car, disconnect the drive axle inner
constant velocity (CV) joints from the fransmission
drive flanges, as described in 40 Front Su'spenslon
and Drive Axles. Suspend the axles from the body
with stiff wire to avoid damaging the CV joints.

15. Disconnect the exhaust pipe from the exhaust mani-
fold. See 26 Exhaust System/Emission Controls.

18. Label and disconnect the wiring from the starter and the
afternator. Disconnect all remaining elecirical connec-
tions 1o the engine and transmission, including ground

straps.

17. On cars with automatic transmission, rerove the engine
vibration damper/pulley from the front of the crankshaft.
HRemove the coolant pump pulley from the pump.

18. On cars with automatic transmission, remove the har-
ness connectors from the transmission housing. Dis-
connect the selector lever cable from the transmission
lever. Free the cable from its bracket. See Fig. 4.

19. On cars with manual transmission, remove any har-
ness connectors from the transmission. On AHU diesel
engines, unbolt the clutch slave cylinder from the trans-
mission housing. On all others, detach the clutch cable.
Detach the shift linkage for all versions as described in
34 Manual Transmission.

N

0024003

= ] -

0024003
Fig. 4. Top view of automatic transmisslon showing harmness con-

. nectors and selector lever cable {arrows).

20. Install an engine lifting device, using the lifting points il-
lustrated in Fig. 5 or Fig. 6.

£

ooz~

LY Sene,

10-1328
Fig. 5. Engine hoist chain properly attached for lifting engine with
manusal transmission from car. Use of hoist as shown is nec-
essary for proper welght distribution, Note position of left and
right fifting hooks in relation to crossbar, Always use securing
cotter pins on holding pins and hooks, as shown.

21. Raise the hoist slightly, so that the weight of the engine
and transmission assembly is supported by it.

22, Remove the bolts from the rear engine mount and the
front and rear tfransmission mounts. See Fig. 7.

« Front mount is attached the left side crossmember.
» Left rear mount is attached the left side subframe.
« Right rear mount is attached to right side subframe.

REMOVING AND INSTALLING ENGINE (4-Cyiinder)
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10-1329
Engine hoist chain properly attached for {ifting englne with
automatic transmisslon from car. Use of hoist as shown is
necessary for propar welght distribution. Note position of left
and right lifting hooks in relation to crosshar. Always use se-
curing cotter pins on holding pins and hooks, as shown.

Fig. 6.

CAUTION —
The tighlening torques given in Fig. 7 apply only
to clean and oiled bolis.

23. Raise and remove the engine and fransmission assembly
from the car. Proceed slowly. Check frequently to make

sure no hoses or wires are interfering with engine remoy- ™

al. if the car has been raised on jack stands, check often
1o see that it remains stable and adequately supported.

To install engine/transmission assembly
(4-cylinder engines)

1. With the engine liiting device connected, lower the en-

gine into position while aligning the front and rear _'

mounts. See Fig. 8.

NOTE —

Be sure to allow for clearance of the drive axles during
engine installation,

2. Lightly ofl and install the enginefiransmission mount

bolts. Do not tighten the bolts at this time.

" Engineftransaxle mount, front

Engineftransaxle, front

Engine/transaxie mount, front

(with manual tfransmission) {with automatic transmission) (Cabrio only)
55 Nm E}\:J\N
45 Nm (41 fi-lb) (37 ft-{g)
(41 ft-Ib) Z YA

\ 25 Nm (18 fi-ib)

| Engineftransaxie mount, right rear |

25 Nm

i 60 Nm (44 ft-Ib)

25 Nm {18 ft-lb)

Flg. 7. 4-oyiinder enginesranstnission mount tightening forques,
which apply only to clean and lightly olled bolts.

REMOVING AND INSTALLING ENGINE (4-Cylinder)

0024001
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10-5

10-1230
Fig. 8. When lowering engine assembly onto mounts, align guids
pins on right rear mount {eft) and front mount (right) to re-

cesses on brackets {arrows).

3. Install the front body assembly using Fig. 2 as a guide.
Make sure the assembly is stress free before tightening
the bolts.

4. Install all components, connectors, hoses and lines
previously removed. Install new hose clamps and wire
tie wraps as necessary. Inspect the drive belts and re-
place if worn.

5. With the car on the ground, shake the engine/transmis-
sion assembly to allow it to settle on the mounts. Tight-
en the engine mount fasteners beginning with the front
and right rear mounts. Tighten the left rear mount last.
Ses Fig. 7 for mount tightening torques.

CAUTION —
* The tightening torques given in Fig. 7 apply only
fo lightly oiled bolts.

+ Wire tie wraps are installed to prevent wiring har-
nesses from chaffing or contacting engine parts.
Be sure 1o install new wraps In their original lo-

cations.
Tightening torques
» Coolant pump pulley to
coolantpump. .. ... . i 20 Nm (15 ft -lb)
* Drive axte fo drive flange. ... ....... 45 Nm (33 fi-Ib)

* Exhaust pipe to exhaust manifold . . . . 40 Nm (30 ft-lb)
* Vibration damper/pulley to
crankshafthub.................. 25 Nm {18 fi-ib)

NOTE —

» After aligning the engine and transmission, check
gearshift function. If necessary, adjust the shift mech-
anism as described in 3 Cluich, Transmission, and
Final Drive.

« It may be necessary to adjust headlight aim if a new
engine is installed.

6. Adjust the accelerator cable as described in 24 Fuel In-
Jection. On 1.8 liter engines, check and adjust ignition
timing. See 28 Ignition System. Check afl fiuid levels.

7. On diesel engines, reinstall the lower sound dampen-
ing (belly) pan and upper engine covers.

REMOVING AND INSTALLING ENGINE
(6-Cylinder)

To remove engine/transmission assembly
(6-cylinder engine)

1. Disconnect the negative () battery terminal and then
the positive (+) terminal. Remove battery from the car.

NOTE -

Be sure to have the anti-theft radic code on hand be-
fore disconnecting the battery.

2. Remove the engine drive belt. See 0 Maintenance
Program.

NOTE—

On poly-ribbed driva belts, mark the running direction
on the belt before removing It.

3. Remove the spark plug connectors from the plugs and
the coil. Remove the spark plug wire guides with the ig-
nition wires. See Fig. 9.

NOTE —

A special tool (VW tool no. 3277) is available fo remove
the spark plig connectors from the plugs without dam-
aging them. A version of this tool is clipped to the front
hood support bar.

4. Separate the round 42-pin harness connector near the
ignition coil on the rear of the cylinder head.

5. Remove the intake manifold cover from above the in-
take manifold.

REMOVING AND INSTALLING ENGINE (6-Cylinder)
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N10-0017

Fig.9. Spark plug wire guides {1 and 2). Intake manifold cover

shown at 3.

6. Disconnect and label the hoses and wires connected to

10.

the throttle body, the intake manifold and cylinder head.
For more information on fuel injection components, see
24 Fuel Injection.

. Remove the air filter housing and intake air ducts (with

mass air flow sensor).

- Disconnect the accelerator cable from the throttie and

from its support bracket.

NOTE —

it Is not necessary to remove the acceleraior cable lo-
cating clip.

. Label and then disconnect the fuel return and fuel sup-

ply hoses from the fuel rail, Unclip the fuel lines from
the cylinder head and move them out of the way.

WARNING —

Fuel will be expelled when disconnecting fuef hos-
es. Wrap a cloth around the fuel line fittings before
disconnecting them. Do not smoke or work near
heaters or other fire hazards. Have g fire extinguish-
er hanady.

Drain the cooling system as described in 19 Engine—
Cooling Systern. Remove the coolant hoses connect-
ed to the radiator and heater core.

WARNING —

Hot coolant can scald. Drain coolant only with the
engine cold.

REMOVING AND INSTALLING ENGINE (6-Cylinder)

11.

12

13.

14.

15.

folds. See 26 Exhaust System/Emission Controls.

Disconnect the exhaust pipes from the exhaust mani-

Working under the car, disconnect the drive axle inner ™
constant velocity (CV) joints from the transmission
drive flanges, as described in 40 Front Suspension

P

and Drive Axles, Suspend the axles from the body -~

with stiff wire to avoid damaging the GV joints,

Remove the upper radiator mounting bolts.

On cars with A/C, remove the A/C hose clamping
bracket from the radiator support. Remove the A/C re- L
ceiver/dryer mounting nuts at the right front corner of

the engine compartment and allow it to hang fres.

On cars with air conditioning, remove the A/C compres- "

sor from the engine without disconnecting any retriger-

ant lines. Support the compressor so that no lines are -

stressed. See Fig. 10.

10-1335

Fig. 10. A/C compressor shown removed from engine and support-

16.

17.

ed. Do not stress or kink refrigerant lines {(arrows).

Remove the front body assembly mounting bolts. Dis-
connect all electrical connectors and hose brackets
from the assembly and the radiator. Disconnsct the
hood release cable, Remove the complete assembly
with all attachments. See Fig. 11.

On cars with A/C, swing the radiator together with fan
and the A/C condenser out and away from the engine.
See Fig. 3 given earlier.
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:Flg. 11. Front body assembly. Be sure to remove lower screws from

18.

20.

C21.

R | ‘

“cable and the selector lever cable as shown in 37 Au-
‘tometic Transmission,

22.

whegl housing trim (not shown).

Remove all retainers and mounting brackets holding
the power steering lines (including the fluid reservoir
lines) fo the body, the transmission, and the engine.

“Unbolt the power steering pump together with its brack-

gt'and set the pump aside.

On cars with automatic transmission, remove the elec-
tilcal harness connectors from the transmission hous-
ing. Clamp off the ATF cooler lines near the cooler and
disconnect the lines. See Fig. 12.

On cars with manual transmission, unbolt the clutch
slave cylinder from the transmission housing. Discon-
nect the transmission operating cables from the trans-
mission. Disconnect any harness connectors. See 34

‘Manual Transmission.

Ohca with automatic transmissions, place the selec-
In the “Park” position. Remove the accelerator

Label and disconnect the wiring from the starter and
tha alterna See 27 Engine Electrical System. Dis-
connect all remaining electrical connections to the en-

ging and transmission, including ground straps.

0024000

[ vaz-1047 ]

Var-1047

Fig. 12. ATF cooler lines shown clamped off. Number indicates VW
spacial tool.

23. Remove the intake air temperature sensor and discon-
nect the vacuum hose at the upper intake manifold.
See Fig. 18.

REMOVING AND INSTALLING ENGINE (6-Cylinder}
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./“ '\\.
N37-0058 =
Sl
N47-5058 VIO-1T14 e,

Flg. 13. Remove vacuum hose (a) and intake air temperature sensor
(b) to prevent darnage when lifting out engine, Rear liting eve
shown at arrow.,

Fig. 14. Engine hoist chain properly attached for lffting engine with
manual transmission. Use of holst as shown Is necessary for )
proper weight distribution. Note position of left and right [ift-
ing hooks in relation o crossbar.

. NOTE—
The intake alr temperature sensor and the vacuum
hose at the inlake manifold are very close to the rear
engine lifting sye and can be damaged by the engine

lifting equipment. -
S
24, Install an engine lifting device, using the ifting points il-
lustrated in Fig. 14 or Fig. 15. Ty
WARNING —
Always use securing cotter pins on holding pins and T
hooks (arrows). L
25. Raise the hoist slightly, so that the weight of the en- -

gine/transmission assembly is supported by it.

26. Remove the bolts from the left and right rear en-

‘gine/transmission mounts and the front engine/trans- B /

Nio-00i8
mission mount. See Fig. 16. Fig. 5. Engine hoist chain properly attached for lifting engine with

automatic transmisslon. Use of holst as shown is necessary

CAUTION — ' for proper weight distribution. Note position of left and right -,
The tightening torques given in Fig. 16 apply only to lifting hooks In refation to crossbar. e
clean and ofled bolis. '

27. Raise and remove the engine/transmission assembly
from the car. Proceed slowly. Check frequently to make .../
sure no hoses or wires are interfering with engine re-
moval. If the car has been raised on jack stands, check .
often to see that it remains stable and adequately sup- — j
ported. . B

REMOVING AND INSTALLING ENGINE (6-Cylinder)
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[ Engineftransaxie, front [

55 Nm
(41 ft-lb)

| Engineftransaxle mount, right rear |

25 Nm 60 Nm (44 ft-lby

{18 ft-Ib)
@:’\f\\

25 Nm {18 ft-Ib)

| Engineftransaxle mount, left rear |

60 Nm
{44 ft-b)

0024002

Flg. 16. 6-cylinder engine/transmission mount tightening torques

(bolts oiled). Rlght rear mount is attached to engine and right
side subframe. Left rear mount is attached to transmission
and ieft side subframe. Front mount is attached to transmis-
sion and left side crossmember.

To install engine/transmission assembly
(6~cylinder engine)

1. With the engine lifing device connected, lower the en-
gine into position while aligning the front and rear
mounts. See Fig. 17, '

101230
Fig. 17. When loweting engine assembly onto mounts, align guide
pins on right rear mount {left) and front rmount (right) to re-

cesses on brackets (arrows).

2. Be sure to allow for clearance of the drive axles during
engine installation.

3. Lightly ofl and install the engine/transmission mount
bolts. Do not tighten the bolts at this time.

4. Install the front body assembly using Fig. 11 as a guide.

5. Install all compenents, connectors, hoses and lines
previously removed. Install new hose clamps and wire
‘tie wraps as necessary. Inspect the drive belt and re-
place if worn.

6. Additional installation tightening torques are given be-
low. Check all fiuids levels as the final step.

CAUTION —

Wire tie wraps are installed to prevent the wiring
from chaffing or contacting engine parts. Be sure io
install new tie wraps in their original locations.

Tightening forques
» Drive axle to drive flange. .......... 45 Nm (33 fi-ib)
 Exhaust pipe to exhaust manifold. . . . 40 Nm (30 it-Ib)

REMOVING AND INSTALLING ENGINE (B-Cylinder)
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P “\\
7. If necessary, adjust the accelerator cable. See 24 Fuel 3. Remove the starfer motor and remove the bolts that
Injection. hold the transmission to the engine. .
8. With the car on the ground, shake the engine/transmis- 4. Separate the engine and transmission using care notto ™ g
sion assembly to allow it to settle on the mounts. Tight- place any strain on the tfransmission mainshaft. -

en the engine mount fasteners beginning with the frant 7 N

and right rear mounts. Tighten the left rear mount last. CAUTION — P

See Fig. 16 for mount tightening torques. = On cars with automatic transmission, be sure the

drive plate separates cleanly from the torqus con- Fa
WARNING — verter without pulling the torque converter off its s
The lighlening forques given in Fig. 16 apply only to support. Once the engine and transmission are
oiled bolts. separated, install a bar across the open bellhous- e,
- : ing to keep the torque converler from falling out.
S
* On cars with manual transrission, at no fime

NOTE — . should the weight of either the engine or the .

« After the alignment, check gearshift function. If neces- transrission be supporied by the transmission o
sary, adjust the shift mechanism as described 3 malnshait. If it is, the clutch, the clutch pushrod,
CLUTCH, TRANSMISSION, AND FINAL DRIVE. or the mainshaft may be damaged.

= It may be necessary to adjust headlight aim if a new _ T
engine is instalied. a When reattaching the transmission to the engine; check ..~

that the guide sleeves are installed in the engine block. If they
are not, install them. Lightly lubricate the transmission main- ..

SEPARATING ENGINE shaft with molybdenum disuifide (MoS,) grease. Inspect the | _ ,
clutch components for wear. Engine to transmission tighten-
AND TRANSM'SSION ing torques are given below, ~ '
To separate engine from transmission CAUTION—
(a" en gines) If either the A/T driveplate, the flywhes! (6-cylinder -

engines} or the clutch pressure plate (4-cylinder en- R
gines) Is removed from the crankshaft, new stretch- | . v
lype mounting bolts must be used. These fasteners |

. L ) are designed to be used only once and may, in ser-
2. On cars with automatic transrission, remove the three- vics, fail if retorqued.

nuts holding the torgue converter to the drive plate

working through the botiom of the transmission. Re-

move the cover plate. See Fig. 18. Tightening torques I

« A/T driveplate, flywheel or pressure plate to crankshaft
{stretch bolis-always replace)

1. Support the engine and transmission as a unit.

stagel ..o 60Nm (30ft-b)
stagefl................. additional 1/4 turn (90°)
= Engine cover plate to )
enginefiransmission. . .. .......... 10 Nm {89 in-Ib)
+ Engine to transmission .
MIO ...c....... s 80 Nm (44 ftlb) -
MI2 . 80 Nm (58 ft-lb) =~
- Starter to engine block. . . . See 27 Englne Electrical ™~
* Torque converter to drive plate. . .. ., 60 Nm (44 ft-Ib)

Fig. 18, Cover plate (arrow) to be removed. 4-cyiinder engine
shown.

SEPARATING ENGINE AND TRANSMISSION
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13 Crankshaft/Cylinder Block

General. ......c.cociiiiiiiiiis 13-1 Cylinder Block Reconditioning........ 13-6
. Pistons and ConnectingRods .. ............ 13-6
7~ Cylinder Block Oil Seals.............. 13-1 PISION RINGS. +  « + - < v v e eeneeeneanrsnns s 137
To replace front crankshatt oil seal CyHNder BIOCK . ..o vvveneennen e neinnnnn 13-8
(4-cylinder engines) . ............... ... 13-1 Diesel Piston Height. . . ................... 13-9
To replace intermediate shaft il seal Crankshaft and intermediate Shaft ......... 13-10
(4-cylinder engines). . .. ..............t. 13-2
To replace front cranl)(shaft oil seal 1 _ TABLES
6-cylinderengines). ................... - .
To( repia ce rear crankshaft oil shaft a. Gf)nnect{ng RodS. ...ttt e 137
(4 and 6 cylinder engines) . . ............. 13-3 b. PistonRingEnd Gaps..............cvovs 13-7
To remove and install rear oil seal flange ¢. Piston Ring Side Clearances.............. 13-8
(4cylinderengines).................n. 13-4 d. Piston and Cylinder Diameters ............ 13-9
: e. Diesel Cylinder Head Gasket Selection. . . ... 13-9
Flywheel or Driveplate ................ 13-4 f. Crankshaft Journal Diameter............. 13-11
Driveplate Installation . ................... 13-5 g. Crankshaft and Intermediate
Shaft Specifications. . . ... ..ol hn 13-12
GENERAL 2. While holding the crankshaft stationary, loosen the

This repair group provides the special reconditioning

infor-

mation necessary to repair the Volkswagen short block. The
information contained here is intended to be used as a racon-
ditioning guide for the professional or experienced automotive

technician. Many of the operations and specifications
here require precision measuring equipment.

NOTE—

The information given in the repalir section is organized
based on angine codes. A listing of the engine codes
for the engines covered by this manual is given at the
baginning of this section. For more specific engine in-
formation, see 1 General Infermation.

CYLINDER BLOCK OIL SEALS

The front crankshaft and, on 4-cylinder engines, the inter-
mediate shaft oif seals can be replaced with the engine in-
stalled. Replacement of the rear crankshatft cil seal requires

that the fransmission be separated from the engine.

To replace front crankshaft oil seal
(4-cylinder engines)

1. Remove the camshaft drive belt as described in 15a
Cylinder Head and Valvetrain {4-Cylinder Engines)
for gasoline engines or 23 Fuel Injection-Diesel for

diesel engines.

listed

crankshaft sprocket (hub) center bolt. Remove the bolt,
the hub, and the woodruff key. Discard the bolt.

. Remove the seal from ihe its carrier using a seal ex-
tractor, or carefully pry it from its housing using a
screwdriver. See Fig. 1.

Fig. 1.

13-1268

Crankshaft front off seal being removed using Volkswagen
special tool no. 2085. Rotate tool clockwise to remaove seal.

GENERAL

13
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CAUTION —

On cars with diesel engines, the oil pan to fronf
main seal carrier bolis are self-locking . Self-locking
bolts are designed to be used only once, Always re-
place these fasteners with new parls.

Tightening torques (4-cylinder engines)
= Front main seal carrier to engine biock

MB.......ov e 10 Nm (89 in-ib)

Y - 25 Nm (18 ft-Ib)
» Qil pan to front main seal carrier (M6) '

gasolineengines ................ 20 Nm (15 fi-lb)

diesel engines (self-locking,

alwaysreplace) ................. 25 Nm (18 ft-ib)

4. Install the new seal, lubricated with clean engine oil,
with the closed side facing out. Carefully press it into
place until it is fully seated in the seal carrier.

CAUTION —

Use care fiot fo distort the seal as It is instalied. For
best results, use g seal press such as Volkswagen
special tool no. 3083, shown In Fig. 2.

1341270

Fig. 2. Front crankshaft oil seal being installed usmg Volkswagen
spacial took no, 3083.

NOTE—

Replacement seals may be pre-coated with lubricant. It
is not necessary lo lubricate pre-coated seals with en-
gine oil.

CYLINDER B OCK OIL SEALS

5. Install the woodruff key into the crankshaft keyway. Us-

ing a new mounting bol, install the crankshaft sprocket
while aligning the keyway. Hold the crankshaft station- .../

ary and tighten the bolt.

CAUTION — )
Always replace the cranksharft sprockef mounting
bolt. It Is a strelch bolt designed to be used only
once. Lightly oil the threads and bolt shoulder be-
fore installing.

Tightening torques (4-cylinder engines)
* Crankshaft drive belt sprocket to crankshaft
(stretch bolt—always replace)
stagel ... i 90 Nm (66 fi-lb}
stagell................. additionat 1/4 turn (90°)

6. Install the camshaft drive belt as described in 15a Cyl-

inder Head and Valveirain (4-Cylinder Engines) or

23 Fuel Injection-Diesel.

To replace intermediate shaft oil seal
(4-cylinder engines)

1. Remove the camshaft drive belf, as described in 15a
Cylinder Head and Valvetrain (4-Cylinder Engines)
for gasoline engines or 23 Fuel Injection—Diesel for
diesel engines.

2. Lock the intermediate shaft sprocket in place and loos-

en the sprocket center bolt. Remove the bolt and the
sprocket. Remove the woodruff key from the shatft.

NOTE —

Hold the intermediate shaft sprocket stationary using a
holding fixture (VW special tool 3036, or equivalent}
when lovsening the sprocket mounting bolt,

3. Remove the two bolts holding the oil seal carrier to the

cylinder block and pull out the seal carrier. Pry or hand-
press the seal out of the carrier.

4. Reinstall the seal carrier with a new O-ring.

Tightening torque
« Intermediate shaft oil seal carrier
toengineblock.................. 25 Nm (18 fi-Ib)
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5. Lightly oil the seal and the shaft sealing surface. Fit the
seal into position, and carefully press it into place.

CAUTION —
Use care not to distort the seal as it is installed. For

best results, use a seal press such as Volkswagen
spacial tool no. 10-203.

6. Install the woodruff key ta the intermediate shaft and in-
stall the sprocket while aligning the keyway. Lock the in-
termediate shaft sprocket in place and tighten the bolt.

Tightening torques (4-cylinder engines)

« Intermediate shaift sprocket io intermediate shaft
gasolineengines ................ 80 Nm (59 ft-Ib)
dieselenging ........ ...t 45 Nm (33 fi-lb)

7. Install the camshatft drive belt, as described in 15a Cyl-
inder Head and Valvetraln (4-Cylinder Engines) or
23 Fuel Injection-Diesel.

To replace front crankshaft oil seal
(6-cylinder engine)

1. Remove the poly-ribbed drive belt. See 0 Malntenance
Program.

2, While holding the damper stationary using a holding
fixture (VW special tool no. 3273 or equivalent) remove
the crankshaft vibration damper center bolt. Remove
the vibration damper. Discard the bolt.

3. Remave the seal from its carrier using a seal extractor
(VW special tool no. 3203, or equivalent), or carefully
pry it from its housing using a screwdriver.

4. Install the new sea!, lubricated with clean engine oil,
with the closed side facing out. Carefully press it into
place until it is fully seated. For best results, use a seal
press such as Volkswagen speciai tool no. 3268, shown
in Fig. 3.

5. Using a new mounting bolt, install the crankshaft vibra-
fion damper. Hold the damper stationary and fighten
the bot.

CAUTION—
Always use a new vibration damper mounting bolt.
tis a stretch bolt designed to be used only onice.

V13 - 1065

V13-1065

Fig.3. Front crankshaft oll seal being installed using Volkswagen
special ool no. 3266.

Tightening torques (6-cylinder engines)

+ Vibration damper to crankshaft
stagel ..........cociianlt 100 Nm (74 ft-Ib}

stagell...............0. additional 1/4 turn (80°)

6. Instalt the drive belt and release the drive belt fension-
er. See 0 Maintenance Program.

To replace rear crankshatft oil seal
(4 and 6 cylinder engines)

1. Remove flywheel or drive plate as described under Fly-
wheel or Driveplate.

2. Remove the rear crankshaft oil seal from the flange by
carefully prying it out taking care not to scratch the alu-
minum housing.

3. Install the new seal, lubricated with clean engine oil,
with the closed side facing out using a guide sleeve and
a suitable seal installation tool.

4, Instali remaining components.

CYLINDER BLOCK OiL SEALS
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To remove and install rear oil seal flange
(4 cylinder engines)

1. Remove flywheel or drive plate as described under Fly-
whee] or Driveplate.

2. Unbolt rear flange from the cylinder biock and the oil
pan and remove. Use care to avoid damaging the oil
pan gasket. '

3. Use a guide sleeve as necessary fo protect the oil seal.
install the flange onto the guide pins on the cylinder
block with 2 new gasket. Torque bolts in a staggered
pattern.

4. Instali the oil pan.

5. Install the remaining components in reverse order of re-

FLYWHEEL OR DRIVEPLATE

Removal of the flywheel or driveplate requires that the en-
gine be separated from the transmission.

On 4-cylinder engines (except AHU diesel) with manual
transmission, the flywheel is bolted to the clulch pressure
plate. See Fig. 4.

On 6-cylinder and AHU diesel enginss, the flywheel is bolt-
ed directly to the crankshaft, with the cluich pressure plate
mounted 1o the flywheel.

CAUTION —

« On cars with automatic transmission, special
mounting procedures are required when installing
the driveplate. See the information given befow. -

» The clutch pressure plate (4-cylinder engines), the

moval. fiywhesi (6-cylinder and AHU diesel engines),
and the driveplaie (cars with automatic transmis-
sion) are mounted 1o the crankshaft using one- ~
T]ghtening torques time strefch bolts. These fasteners must afways
« Rear main cil seal flange to be rgpiaced any time they are removed or Joos-
engine block (MB). . . . .. ..oeerenn. 10 Nm (7 ft-Ib) enea
Cluteh pressure plate Chitch reloase plate  Clulch pushred ?glgman © J
Intermediate plate Snap ring Clutchdisc Flywheel 20 Nm (15 fi-Ib)
Bolt

s sfretch boli-always replace
» tighten 1o 60 N (44 fi-lb)
plus additional 1/4 turn (90°)

Fig. 4. Ftywheel and clutch assembly on cars with ACC, ABA, and AAZ
engines with manual transmission.

FLYWHEEL OR DRIVEPLATE

0024004
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Fig. 5 illustrates the use of a holding fixture, Volkswagen
special too! no. VW 558 {order no. TV0 558 000 13 ZEL) to re-

move and install the flywheel or driveplate.

VW 558

- V13-1285
Fig.5. ODriveplate securad with holding fixture VW 558. Flywheel is
gimilar.
Tightening torques

« Flywheel, pressure plate or driveplate to crankshaft
(stretch bolts—always replace)
stagel ... ..o 60 Nm (44 ft-Ib)
71+ -3 | A additional 1/4 turn {90°)

Driveplate Instaliation

On cars with automatic transmission, mark the driveplate
during disassembly and reinstall it with the same orientation.
When reinstalling the driveplate, the clearance between the
driveplate and the cylinder block should always be checked

and adjusted (shimmed) as necessary.

To check the clearance, instali the driveplate using three of
the mounting bolts. Tighten the bolts fo 30 Nm (22 ft-Ib). Then
check the clearance as shown in Fig. 6 or Fig. 7. if necessary, re-
move the driveplate and install an appropriate shim between the

driveplate and the crankshatt to achieve the correct dimension.

NOTE—

Shims are avallable in varying thicknesses. See an au-
thorized Volkswagen dealer for the iatest in parts infor-
mation. '

Tightening torques
» Driveplate to crankshaft
{stretch bolts-always replace)
stagel ... ... ... ... . iieea 60 Nm (44 ft-Ib)
~etagell ..., additional 1/4 turn (90°)

* 19.5t0 21.1 mm (0.768 to 0.831 in.)
» check dimension at three places
and calculate average

0024005
Driveplate to cylinder biock dimension {a) being measured on
4-gylinder engine. Measure at three points and calculate av-
erage. Adjust distance by adding or removing shim between
driveplate and crankshaft.

Fig. 6.

Dimension a:

+15.7 to 16.5 mm (0.618 1o 0.650 in.)

« check dimension at three places
and calculate average

. 0024006
Driveplate to cylinder block dimension {a) being measured on
&-oylinder engine. Use straight edge for reference line. Mea-
sure at three points (arrows) and calculate average. Adjust
distance with shim{s) between driveplate and crankshaft.

Fig. 7.

FLYWHEEL OR DRIVEPLATE
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During englne bloc
and orientation of all parts as they are removed. Connectmg
rods, rod caps, rod bearings, pistons, main bearing caps and
main bearings are assembled in an exact location and orienta-
tion.

To minimize wear during engine stari-up, clean engine oil
should be used to lubricate all friction surfaces during assembily.

Pistons and Connecting Rods

Pistons, piston pins, piston rings, connecting rods, and
bearings, if they are to be reused, should never be inter-
changed. if necessary, mark the cylinder number and installa-
tion orientation on the pistons, connecting rods and
connecting rod ¢aps before removal. Components of one pis-
ton and connecting rod assembly are shown in Fig. 8.

Pistons fro AHU engines are not all the same. Valve relief
pockets machined into the piston crown for cylinders 1 and 2
aré the same. Pockets in cylinders 3 and 4 are also the same,
but are different from cylinders 1 and 2. See Fig. 8.

The piston pin should fit such that, with the piston heated to
approximately 60°C {140°F) in an ol bath, a light push will
move the pin. Replace the piston and the pin if the fit is exces-
sively loose.

Inspect the connecting rods for any bending, distortion, or

other visual damage, Connecting rod specifications are listed
below. Connecting rods should always be replaced in com-
plete sets, Table a lists connecting rod specifications.

et

9.

10 Connecting rod bolt

11. Cirellp
12. Piston pin

Piston Rings
- offset gaps by 120° when installing -
= “TOP" mark faces toward piston crown
Piston X '
= mark installation position and orientation
fo cylinder block and confecting rod
» ACC, ABA, AAZ, AHU engines: arrow on piston faces drive belt end
» AAA engine: htgh point of piston crown
faces toward caenter of cylinder block
» AAZ, AHU snigings: always check piston deck helght
during assembly. See Fig. 14
Connecting rods
* mark cylinder number on rod and cap (B)
« marks (A) must be above one another and on same s:dg{M
Connecting rod bearing cap o
= note instatied posmon
» AAZ, AHU engines: dowel pin “must fit tightly in connecting rod
Connecting rod nut (ACC and ABA englnes only)
» oil threads and nut contact surface during installation
- tighten to 30 Nm (22 ftIb) plis an additional 1/4 turn {90%).
Ol spray nozzle baolt
« ABA engine: tighten to 25 Nm (18 ft-Ib)
+ AAZ, AHU engines: install using VW sealant AMV 188 100 02
« tighten to 10 Nm (89 in-b)
Oll spray nozzle
» not installed on aif eng!nes
* for piston cooling. See 17 Engine-Lubrication System
Connecting rod bearing shell
« note installed position-do not interchange used shells
+ holding tabs must fit tightly In recesses
* ABA engine: oil hole must face connecting rod
* AAZ, AHU} engines: dowel pin must fif tighﬂy in connecting rod
Cyllnder block

» stretch boit-aiways replace

» oll threads and bolt head surface during installation

= AAZ and AAA engines: tighten to 30 Nm (22 fi-lb)
plus additional 1/4 turn (90°) .

« always replace

= if difficult to remove, heat piston to 140°F (80°C)

Fig.8. Pilston and connecting rod assembly for ABA engine.
Connecting rod assemblies on other engines ane similar:

CYLINDER BLOCK RECONDITIONING

13-1014

pE—



V131204

Flg. 9. F’Iston orientation in ALH engine. Intake valve relief pocket is

Jarger and points toward flywheel for cyiinders 1 and 2 and
toward pulley side for cyiinders 3 and 4 (arrows). Fistons are
factory marked for proper location.

* NOTE—

Whan checking radial clearance, iubricate the contact
surface of the nut or bolt before tightening. When
checking connecting rad radial clearance, tighten the
nut or bott only to 30 Nm (22 ft-Ib) and not the additional

1/4 turn.

Table a. Connecting Rods -

Radial clearance

D
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Piston Rings

Piston ring end gaps are checked with the piston rings in-
SEI:ted approximately 15 mm {5/8 in.) from the botiom of the
cylinder. See Fig. 10. Table b lists piston ring gap specifica-

tions.

Fig. 10. Piston ring end gap being measuread.

Table b. Piston Ring End Gaps

New Wear
limit
Top compression ring
AGC, ABA, AAA, AHU 0.20-0.40 mm 1.0 mm
engines (.0079-.0157 in.) | (.038in.)
AAZ engine 0.20-0.40 mm 1.2 mm
{.0079-.0157 in.) | (.0472in))
Bottom compression ring
ACC, ABA, AAA, AHU 0.20-0.40 mm 1.0mm
engines (.0072-0157 in.) | (.039in.}
AAZ engine, 0.20-0.40 mm 0.60 mm
(.0079-.0157 in.) | (.023&in.)
Oil scraper ring . '
ACC, ABA, AAA, AHU 0.25-0.50 mm 1.0mm
engines (.0098—0197in.) | (029 in.}
AAZ engine 0.25-0.50 mm 1.2 mm
(.0098-.0197 In.) | {0472 in.)

(Plastigage®) :
new 0.01-0.06 mm {0.0004-0.0024 in.)
- woar limit
‘ACGC; ABA engines 0.12 mm {0.0047 in.)
AAA engine 0.10 mm (0.0039 in.)
AAZ, AHU engines 0.08 mm {0.0031 in.)
Axial (side) clearance
new 0.05-0.31 mm (0.0020-0.0122 in.)
.~ wear limit _
© AGE, ABA, AAZ, AHU | 0.37 mm {0.0145 in.)
(_an_gin%
| Ahaengine 0.40 mm {0.0157 in.)
- Che¢king torque 30 Nrn (22 ft-Ib)
| Assembly torque - 80 Nm (22 ft-1b) plus 1/4 turn (90°)
NOTE —

=i if connecting rod radial clearance is excessive, the
- erankshatt connecting rod journals should be checked.

It the crankshaft journal diameters are within specifica-

ticris, recheck fadial clearance using new bearing

- shalls,

Piston ring side clearance is checked using feeler gauges.

Measure each ring in its original groove. See Fig. 11. Piston
ring side clearance specifications are listed in Table ¢.

NOTE —

Piston ring grooves should be thoroughly cleaned be-
fore checking ring side clearance.

CYLINDER BLOCK RECONDITIONING
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V13 - 0687

‘V13-0887

Fig. 11. Piston ring side clearance being measured.
4

Measure the pistons from the bottom of the piston skirt and
at right angles (90°} to the piston pin. See Fig. 12. Piston di-
ameters are given in Table d. Nominal piston diameters are
also marked on the piston crowns.

13-010
Fig. 12. ‘Check piston appreximately 6-10 mm (0.2-0.4 in.) from bot-
e, tom of skirt at right angle to plston pin.

Sy

Pision Wear Limits
« maxirum allowable deviation from nominal piston
diameter..........c....ou 0.04 mm (0.0016in.)

CYLINDER BLOCK RECONDITIONING

Table c. Piston Ring Side Clearances
New Wear
iimit
Compression rings
ACC, ABA engines 0.02-0.05 mm 0.15 mm
{.0008-.0019 In.) (.0059 In.)
AAA englne 0.02-0.07 mm 0.15 mm
(0008-.0028In.) | (.0059in)
AAZ engine
top ring 0.08-0.12 mm 0.25 mm
(-0035-.0047 in.) {.0098 in.)
bottom ring 0.05-0.08 mm 0.25 mm
(00200031 in.} | {0098 in.)
AHU engine
top ring 0.06-0.12 mm 0.25 mm
_ (.0024-.0047 in.) | {0098 in.)
bottom ring 0.05-0.08 mm 0.25 mm
(.0020-0031In.) (.0098 in.)
Oil scraper ring
ACC, ABA engines 0.02-0.05 mm 0.15 mm
(.0008—.0018 in.) (.0059 in.)
AAA engine 0.02-0.06 mm 0.15 mm
(.0008—.0024 in.) | (0059 in.)
AAZ, AHU engines 0.03-0.06 mm 0.15 mm
{.0012—0024in) | {.00591in.)

Cylinder Biock

Measure cylinder bores at approximately thé top, the mid-
dle, and the bottom of piston travel. Make measurements par-
allel to the crankshaft and af right angles (90°). See Fig. 13. °

The top and bottom measurements shouid be made approxi-

mately 10 mm (3/8 in.) from the ends of the cylinder. Nominal |
piston and cylinder bore diameter specifications are given in

Table d. Nominal piston diameters are also marked on the
piston crowns. :

—-—l1o|<— ——lm-—

0024009

Fig. 13. Measure oylinder bores In dlirection perpendicular to the

crankshaft (A} and paraliel to the crankshaft (B) at the top,

middle, and bottom of cylinder.
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Table d. Piston and Cylinder Diameters

Engine code Piston diameter | Cylinder bores
in mm {in.) in mm {in.}
ACC
standard 80.985 (3.18838) 81.01 (3.1894)
1st oversize 81.235 (3.19822) 81.26 (3.1992)
2nd oversize 81.485 (3.20806) 81.51 {3.2090)
AAZ
standard 79.48 (3.1291) 79.51 {3.1303)
1st oversize 79.73 (3.1390) 79.76 (3.1402)
2nd oversize 79.98 (3.1488} 80.01 (3.1500)
ABA
standard 82.485 (3.24744) 82.51 (3.2484)
1st oversize 82.735 (3.25728) 82.76 {3.2583}
2nd oversize 82.985 (3.26713) 83.01 (3.2681)
AAA .
standard 80.985 (3.18839) 81.01 (3.1894)
1st oversize 81.485 (3.20807) | 81.51 {3.2081)
2nd oversize - 81.985 (3.22776) 82.01 (3.2287)
AHU
standard 79.48 {3.1291) 79.51 (3.1303)
1st oversize 79.72 (3.1385) 79.76 (3.1402)
2nd oversize 79.98 (3.1488) 80.01 {3.1500)
Cylinder Wear Limits
« maximum allowable deviation from nominal diameter
cylinderbore .. ............. 0.08 nmim {0.0031 in.)
CAUTION—

Mounting the bare cylinder block fo an engine stand
can distort its shape and cause inaccurate cylinder
bore measurements. Always check cylinder bores
with the block resting unstressed on a flat surface.

NOTE—

On AAA engines, the cylinder Block is fitted with six ofl
spray nozzles for piston cooling. To remove the noz-

r\

V13-1020

Fig. i4. Ol spray nozzles in engine block of AAA engine (arrow).
Nozzles are fitted at main bearings 2 through 7.

,,

:____.-e\%-__'?t:ﬁx
— , L.___——-——-‘ = {Via- 0ass]

|

Fig. 15. Piston height being measured on diesel engine.

- V130353

Table e. Diesel Cylinder Head Gasket Selection

zles, first remove the crankshatt and the main bearing " . "
shells. Use a 4mm (5/32 In.) dift from behind to drive Plston helght above cylinder | Gasket Identification
the nozzles out. See Fig. 14. install the nozzles using a
use a 6mm (7/32 In.) drift. AAZ engine
_ 0.66—0.86 mm (.0260—.0339 in.) 1
Diesel Piston Height 0.87-0.90 mm (.0343-,0354 in.) 2 -
0.91—1.02 mm (.0358—.0402 in.} 3
E Assembling or replacing a diesel engihe short block re- -
- quires that the height of the pistons be measured in order to AHU engine _
select the proper cylinder head gasket. Using a dial indicator, 0.91-1.00 mm (.0358-.0394 in.) 1.
O measure the amount that each piston protrudes above the top 1.01-1.10 mm (08960433 in.) 2
- of the cylinder block at Top Dead Center. See Fig. 15. Cylin- 1.11-1.20 mm (04370472 in.) 3

der head gaskets are available in three thicknesses. Select

. the correct gasket from Table e based on the largest piston
S height measurement. The different gaskets are identified by

the number of marks, either notches or holes, located near the
. part number stamped on the gasket face.

e CYLINDER BLOCK RECONDITIONING
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Crankshaft and lntermé_diate Shaft

Fig. 17 and Fig. 18 show the crankshaft assemblies for the
engings covered by this manual. Crankshafi main bearing
caps must not be interchanged. Crankshaft main bearing
shells, if they are to be reused, should only be installed in their
otiginal positions. On 4-cylinder engines, the distributor must
first be removed to remove the intermediate shatt.

AAA, ABA and AHU crankshafts have sensor wheels for
their engine management systems mounted on them. These
wili only fit on the crankshaft in one position. The sensor wheel
on AHU engines uses a dowel pin. See Fig. 16. '

CAUTION —

Many of the fasieners used in the cylinder block are
stretch bolts that must be replaced once loosened.
Raview the. rgpair information to ldentify all bolts
and nuts thit must be replaced during cylinder
block reconditioning.

V131204

Flg. 16. Sensor wheel (1) mounted on AHU crankshaft with screws
(2. A single dowsl pin (3) extends 2.5 to 3 mm from the

flange end, dimension (a).

. Main bearing sheils

= without off groove: for main bearing caps ne.1, 2, and 5
(also no. 4 cylinder block shell on diesel engines)

« with ol groave: for eylinder block and main bearing cap 4
{ex. diesel) :

« do not interchange—rnark installed positions

. Main bearing cap bolts

= new type bolt (replacement) with fully threaded shank
tighten to 65 Nm {48 ft-lb) plus 1/4 turn {80°)

« old type bolt (shown) with partially threaded shank
fighien to 65 Nm (48 fi-lb)

» do not mix old and new type bolts

. Maln bearing caps i

« main bearing cap no. 3 with recesses for thrust washers
« do not interchange—mark installed positions

. Main bearing shell no. 3

« with oil groove: for cylinder block
+ without il groove: for bearing cap

. Thrust washers, maln bearing cap no. 3

» do not interchange-mark installed positions

. Engline speed sensor whee! (ABA engine only)
. Sensor wheel mounting bolt {ABA engine only)

+ always replace
» tighten to 10 Nm (89 in-1b) plus 1/4 turn (9C°)

. Crankshatft . )
. ‘Thrust washer, main bearing cap no. 3

« do not interchange—mark installed positions

Flg. 17. BExploded view of crankshaft and related parts for 4-cylinder
' engines.
.

CYLINDER BLOCK RECONDITIONING
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T

1. Main bearing caps

= main bearing cap no. 5 with recesses for thrust washers

+ do not interchange—mark installed positions
2. Maln bearing cap bolts

« always replace’

= tighten to 30 Nm {22 ft-Ib}

- plus an additional 1/2 turn (180°)

3. Main bearing shells no. 1 through 7

= without oil groove: for bearing cap

« with oil groove: cylinder block

~ »do not interchange—mark installed positions

4. Thrust washers, main bearing cap no. 5

+ do not interchange—mark installed positions

5. Crankshaft

6. Engine speed sensor wheel

7. Sensor wheel mounting bolt
« always replace

« tighten to 10 Nm (89 in-Ib) plus 1/4 turn (90°)
8. Thrust washers, main bearing cap no.5
= do not interchange-mark installed positions

9. Oll spray nozzle

» opening pres'sureirz,.o bar (29 psi}

Fig. 18- Exploded view of crankshaft and related parts for
6-cylinder {AAA) engine.

NOTE—

« On cars with autornatic transmission, see Flywheel
or Driveplate given earlier when reinstaling the
driveplate. Special installation procedures apply.

- On cars with automatic transmission, mark the posi-
tion of the driveplate on the crankshaft before remov-
ing the driveplate.

Crankshaft journal specifications are listed in Table {.

Crankshaft and intermediate shaft clearance specifications .
aVolk-*

are listed j) Table g. If a crankshaft must be replace
swagen émanufactured crankshaft is availabie fro
thorized Volkswagen dealer.

AR au-

NOTE—
The journal diameters given in Table f are nominal diam-
eters and not actual measured dimensions. For exam-
le, the first table eniry with basic journal diameter of
00 mm should actually measture between 53.978 and
53.958, according to the tolerance fimits (oil clearance).

NOTE—

On 4-cylinder engines, crankshaft bearings are avall-
able in three undersizes to fif reconditioned crank-
shdfts. On the 6-cylinder engine, check with an
authorized Volkswagen dealer on the availabifity of re-
conditioned crankshafts.

N13-0024

Table f. Crankshaft Journal Diameters

Journst dIamét‘e_‘tq{nqmlﬁal) mm (in)

Basic dimension ...

ACC, AAZ, ABA, AHU erigines . '
main S 54.00 (2.1260) 070 500160
connecting rod 47.80 (1.8819) g o 0 o010

AAA engine : —0.022 (0.00087)
l:naln : 60.00 (2.3622)__0_042(0_00135)
connecting rod 54.00 (2-1250)j:gi22 {3233333

1st undersize (0.25 mm}

ACC, AAZ, ABA, AHU engines ' .
i 53,75 (2.1161) o ooton

connecting rod

4755 (1.8720) 5 0a 0 Ontan

2nd undersize {0.50 mm)
ACC, AAZ, ABA, AHU engines

connecting rod

main 53.50 (2.1083) 5 0rp 000100
connecting rod 47.30 (1.8622)2.?‘_@2‘: Eg:gg?g;
3rd undersize (0.75 mm)
ACG, AAZ, ABA, AHU engines
main 53.25 (2.0965) ) oo 0 om0
—£.022 (0.00087)

47.05 (1.8524) o040 (o.omesu

-

CYLINDER BLOCK RECONDITIONING
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Table g. Crankshaft and Intermediate Shaft
Specifications
Main bearing radial clearance (Plastigage®) S
new paris _ ]

ACC, ABAengines ........ 0.02-0.06 mm (.0008—.0024 in.)

AAZ, AHU engines ........ 0.03-0.08 mm (.0012-.0031 in.) o

AAAengine.............. 0.02—0.08 mm (.0008-.0024 in.)
wear limit -

ACC,ABAengines .................. 0.17 mm {0067 in.}

AAZ AHUangines ........cocuvvnnns 0.17 mm {.0067 in.)

AAAengine . ........coiiiiiiaiinn, 0.10 mm (0039 in.) P
Crankshaft axlal play (side clearance} —
new parts

ACC, ABAengines ........ 0.07-0.17 mm (.0026—.0067 in.) ' : R

AAZ, AHU engines ......-. 0.07-0.17 mm (.0028—.0067 in.) e

AAAengine............ . .0.07-0.23 mm (.0028—-.0091 in.)
wear limit e,

ACG, ABABNGINES .+ vvvevreecannannn 0.25 mm (.0098 in.) /

AAZ, AHUengines ............. e 0.37 mm (.0146 in.) ' o

AAAenging . .....vrioniniiiiaaas 0.30 mm {0118 in.} o,
Intermediate shaft axial clearance (side clearance)

wearlimit... ... n 0.25 mm (0098 in.)

|
] Ea \\.
o /j‘
....... )
vy
|
./"‘

CYLINDER BLOCK RECOND!TIONING e




CYLINDER HEAD AND VALVETRAIN (6-CYLINDER ENGINE) 15b-1

15b Cylinder Head and Valvetrain—
(6-Cylinder Engine)

General......................oo.l 15b-1 Camshaft Timing Chains ............ 15b-14
) To remove camshaft timing chains ........ 15b-14

Diagnostic Testing. .................. 15b-1 To install camshaft timing chains. . ........ 15b-16

CompressionTest...................... 15b-1

To test COMPression . ........covevvuannss 15b-1 Cylinder Head Reconditioning....... 15b-19

Lleak-downTest ....................... 15b-2 Cylinder Head and Camshafts. ........... 15b-19

. Camshafts and Cam Followers ........... 15b-20

Cylinder Head Service............... 15b-2 VaVES © oo e e e e 15b-21

To remove and install cylinder head cover. .. 15b-2 Valve GUIAES . o e e e 15b-21

To remove and install camshafts .......... 15b-4 Valve Seals . ... e 15b-22

Hydraulic Cam Followers ................ 15b-7

To check hydraulic cam followers ......... 15b-8 TABLES

To replace valve stemoilseals. . .......... 15b-8 a. Gompression Pressure in psi (bar) ... ... .. 15b.2
Cylinder Head Removal b. Valve Specifications................... 15b-21
and installation...................... 15b-9 ¢ Minimum Dimensions for Calculating

To remove cylinder head ............. ... 15b-9 Valve Seat Refacing Dimensions ........ 15b-22

To install cylinderhead .. ............... 15b-12 ~ d. Valve Seat Dimensions: AAA Engine ... .. 15b-22
GENERAL

This engine section covers most cylinder head and val-
vetrain service and repair for the 6-cylinder VR8 engine. For
information on short block engine rebuilding and internal en-
gine specifications, see 13 Crankshaft/Cylinder Block.

Some of the operations described in this repair group re-
quire special equipment and experience. If you lack the skills,
tools, or a suitable workplace for servicing or repairing the cyl-
inder head, we suggest you leave these repairs to an autho-
rized Violkswagen dealer or other qualified shop.

DIAGNOSTIC TESTING

The tests that follow can be used to help isolate engine
problems, 1o better understand a problem before starting ex-
pensive repairs, or just fo periodically check engine condition.

Compression Test

A compression test will teil a lot about the condition of the
engine without the need for taking it apart. The test is relatively
simple. On gasoline engines, it requires only a comprassion
tester and a spark plug wrench. Diesel engines with their high-
er compression pressures (approximately 500 psi) require a

more expensive compression tester. For the most accurate
test resulis, the battery should be fully charged and the engine
should be warm.

NOTE —~—

Because engine temperature may affect compression,
the most accurate results are obtained when the en-
gine Is at normal operating temperaiure.

To test compression

1. With the ignition off, disable the ignition system by dis-
connecting the 5-pin harness connector from the coll
on the back of the cylinder head.

2. Remove the spark plug wires from the spark plugs.

NOTE —

A special toof (VW tool no. 3277) is needed o remove
the spark plug conneclors from the plugs without dam-
aging them. A version of this tool may be clipped 1o the
front hood support rod.

GENERAL
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3. Clean the area around the spark plugs using com-
pressed air. Remove the spark plugs and set them
aside in order.

NOTE—

Due to the limited clearance around the rocessed spark
plugs, VW special tool no. 3122B Is available to easily
remove and install the plugs.

4. Thread the compression tester into the first cylinder's
spark plug hole, just tight enough to seal the plug hole.

5. With the transmission in neutral and the throttle held
wide open, crank the engine with the starter about 4 to
5 revolutions. The gauge reading should increase with
each engine revolution. Record the gauge value.

6. Release the pressure in the tester and remove it from
the spark plug hole.

7. Repeat the test for each of the other cylinders. Record
the data and compare with Table a.

Table a. Compression Pressure in psi (bar)

Engine code AAA (28 L)

new engine 145-189 (10-13)
wear [imit 109 (7.5)
maximum difference between 44 (3}

cylinders :

8. Reinstall the spark plugs and the spark plug wires in
their original locations. Reconnect the coil harness
connector.

Tightening torque
+ Spark plug to cylinder head
AMAengine .................... 25 Nm (18 ft-lb)

Low compression is evidence of poorly sealed combustion
chambers. Compression pressures which are relatively even
but below specifications indicate worn piston rings and/or cyi-
inder walls. Low but erratic values tend fo indicate valve leak-
age. Dramatic differences, such as good values in some
cylinders and very low values in one or two cylinders are the
sign of a localized failure, such as a burnt valve or a failed cyi-
inder head gasket.

Leak-down Test

The most conclusive diagnosis of low compression symp-
toms requires a leak-down test. Using a special tester and a

supply of compressed air, each cylinder is pressurized. The

rate at which the air leaks out of the cylinder, as well as the lo-
cation of the air escaping, can more accurately pinpoint the

CYLINDER HEAD SERVICE

magnitude and source of the leakage. Any engine compres-

sion diagnosis that will require major disassembly should first |
be confirmed by a leak-down test. Because the test requires .

special equipment and experience, it may be desirable fo

. have it performed by a Volkswagen dealer or other qualified

repair shop.

CYLINDER HEAD SERVICE

Many cylinder head repairs can be accomplished without
removing the cylinder head from the engine. The cylinder
head cover gasket, the camshatt, the valve guide oil seals,
and the cam followers are all accessible with the cylinder head
instalied. This heading describes those repairs that can be
done with the cylinder head installed.

NOTE -~

A special alignment tool (VW special tool no. 3268, or-
der no, TO3 267 000 37 ZEL) Is specified for most VRE
cylinder head work. The tool is used to accurately set
the camshafts at TDC. This plastic tool is relatively in-
expensive and should always be used any time the
camshafi liming chains are removed from the camshaft
sprockels. ‘

To remove and install cylinder head cover

1. Remove the spark plug connectors from the plugs. Re-
move the spark plug wire guides with the ignition wires.
See Fig. 1.

NOTE —

A special tool (VW tool no. 3277} is needed to remove
the spark plug connectors from the plugs without dam-
aging them. A version of this tool is clipped to the front
hood support rod,

2. Remove the intake manifold cover from above the in-
take manifold.

3. Disconnect the Positive Crankcase Ventilation (PCV)
breather valve from the cylinder head cover.

4. Disconnect the PCV hose from the upper intake mani-
fold. See Fig. 2.

5. Remove the intake air boot from the throtile housing.

8. Disconnect the accelerator cable from the throtile body
and from s support bracket.

7. Release the pressure in the cooling system by loosen-
ing the cap on the cootani reservoir. Then clamp off the
coolant hose at the throtile housing and disconnect the
hose from the housing. '
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NAO-0017
Fig.1. Spark plug wire guides (1 and 2). Intake manifold cover
shown at 3.

N20 - 0020

N20-0020

Fig.2. Charcoal cannister breather hose at upper Intake manifold.

Arrows indicate cottect Installation crientation: marking on
breather hose must align with marking on intake manifold.

8. Disconnect all electrical connectors from the upper in-
take manifold and the throttle housing. Unclip the fuel
tines from the cylinder head cover.

9. Disconnect the vacuum hoses from the fuel pressure

regulator and the brake vacuum booster.

10. Remove the oil dipstick guide tube mounting bolt from -

the lower intake manifold.

11. Remove the upper intake manifold mounting bolts and
manifold support brackets. Remove the manifold to-
gether with the throtile housing. Cover the open intake
runners using clean sh