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Engine

Introduction

The Cabriclet and Scirocco engines are all four-oylinder, front-mountad and water-cooled,
The cast iron cylinder block supports the crankshaft in five main bearings. The overhead cam-
shafl running in the cylinder head is driven from the crankshaft by a reinforced toothed belt.
Displacement 1s 1781 oo (109 cu. in), commonly referred to as 1.8 liters. Horsepower is 94
{SAE net). The Scirocco 16V engine is also 1.8 [iters, but its cross-flow cylinder head design
and dual overhead camshafis with fourvalves percylinder (two intake and two exhaust) raises
rated horsepower 1o 123 (SAE net).

The engine is transverse-mounted and inclined toward the rear of the car-—a design that
permits alower hood Iine and improves weight distribution. The engine andiransaxle are sup-
ported as a single unit by a combination of bonded rubber mounts that isolate the drivetrain
and help reduce the transmission of noise and vibration to the rest of the car.

The engine’s transverse placemeant takes up less overall space than other designs and
makes possible a rcomisr passenger compartment. ltalso concentrates drivetrain waight over
the front driving wheels where it helps improve traction under slippery conditions. Despite a
slight forward waight bias whenthe car is empty, total vehicle weight is distributed about equal-
by onthe front and rear wheels when the car is loaded. Near-equal weight distribution increas-
es siability and assures precise handling.

The information in this section of the manual is intended both as a guide to Cabriolet and
Selrocee owners and as a reference for professional mechanics. Soms of the procedures and
repairs described require special squipment and some prior knowledge of general engine re-
pair and assembly practices. if you lack the skills, tools, or a suitable workplace for servicing
of repaining the engine, we suggestyou lsave these repairs to an authorized Volkswagen deal-
er or other qualified automotive repair shop. We especially urge vouto consult your authorized
Volkswagen dealer before beginning any repairs on a car that may be covered wholly or in part
by any of the extensive warranties issued by Volkswagen United States, Inc.
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1. GENERAL DESCRIPTION

The irndine four-cylinder overhead cam engine is water
f‘()("i@d and transmits power through a piston-driven crank-
The oylinder block is made of cast ron with integrat
(:yhm:ﬂem completely exposed on all sides to the coolant that
ciraulates through the water jacket. A separate cast alurninum
afloy cylinder head contains the belt-driven camshall and the
entire valve train. A cutaway view of the engine appears in Fig.

e U
intermediate
shaft

Fig. 11, Citaway view of engine.

1.1 Engine Components

Crankshaft and ﬁﬁaringﬁ

sounterweighied crankshall rotates in five replace

all main bearings. & B-piece %mes main beanng

iower shell, and four thrust Dearings) controls

kshalt end thrust. Flexible lp seals, pressed into light alloy
ars, are used at both ends of the crankshalt to prevent

Connecting Rods and Pistons

3 width twio upg
v vieoe ol serager fin i
retained s% aach end by circlips,

Cylinder Head

The cylinder head is an aluminum alloy casting. The over-
head camshaft bearing surfaces and the bores {or the cam fol-
lowers {valve lifters) are machined directly into the cylinder
head casting. The valve guides are press-fit and replaceable.

Yalve Train

The single overhead camshalt is driven from the crankshaft
by atoothed, steel-reinforced beit. The cam lobes and bucket-
style carnfollowers directly actuate the intake and the exhaust
valves. Valve clearance is adjusted by fitting the cam{ollowers
with shims of different sizes. Starting with the 1988 model
year, 8-valve engines have hydraulic cam followers. These
use enging oil pressure to maintain correct valve clearances
Intake and exhaust valves are equipped with dual valve
springs and both upper and lower spring seats.

inmtermediate Shaft

The intermediate shaft, turning in the cylinder block, is
located above and paralle! to the crankshaft, it is driven at half
orankshaft speed by the camshaft drive belt, and in turn drives
the oil pump and the ignition distributor shaft.

Lubrication System

A gear-type oif pump driven by the intermediate shaft draws
oit through a strainer in the bottorn of the oif pan and forces it
through a spin-on replaceable filter and into the engine’s ofl
passages. A pressure refief valve fimits the pressure in the
systern, and a filter bypass valve assures lubrication even if the
filter is plugged. An oil cooler is attached 1o the filter housing.
Engine coolant circulates through the oil cooler 1o help mod-
grate oil temperature. in addition to a warning system for low ol
pressure, a more sensitive dynamic oil pressure warming sys-
tem operates at elevated engine rpm.

1.2 16-valve Engine

The 16-valve engine is a highly developed version of the
basic 1.8 iter engine, sharing most of its major design features.
There are several diferences, in the cylinder head as well as
other related systems, which distinguish the 18-valve version.

Cylinder Block

The cylinder block used for the 16-valve engine has several
modifications 1o mip rake it more sulfable to the higher power
output, primarily in the lubrication system. The mma{,@way%
connecting the crankcase and the upper ovlinder head a
larger, 1:0 allow better ventilation and ol return, and an adaé
tional o ; %mqe in the block supplies oll to a series of spray

tes, elow each cylinder. At ol pressure above 3.5 bar
{50 psi ) HG nozzies open and smail streams of oil are sprayed
at the underside of each piston to provide additional cooling.
The cylinder block casting is also modified to accept a larger
crankoase Dreather,




Pistons

The 16-valve engine, because of its different cviinder head
design and valve arrangement, uses a different piston than the
other 1.8 liter engines to achieve the necessary combination of
compression ratio and valve clearance.

Cylinder Head

The cylinder head is, of course, the 18-valve engineg's major
departure from Volkswagen's other 1.8 Hter engines. its cross-
flow design features four valves per oylinder, versus the usual
two, operated by two overhead camshafts. The result is more
efficierd air flow into and out of the combustion chambers, and
an engine with greater efficlency and power over a wide rpm
range.

The cylinder head s an aluminum alloy casting with sintered
steg! valve seats. The press-it valve guides are replaceable,
while the bearing surfaces for the dual camshafts and the bores
for the carn followers are machined directly into the oylinder
head casting. Fig. 1-2 shows the 1§-valve cylinder head and #is
four-valve combustion chambers.

N W P 22'” No# A
A

Wi

o

drives the intake camshaft through a roller chain and sprockats
al the other end of the oylinder head. The drive belt and
sprockets, although similar to those of the other 1.8 liter en-

gines, are maodified 1o handle the exira loads of the 16valve
valve train. Fig. 1-3 shows the orlentation of the camshafts and
drive mechanisms in the assermbled oylinder head. The cam
lobes operate the intake and exhaust valves directly through
hydrautic cam followers which use engine ofl, supplied under
pressurs by the lubrication systern, to rmaintain correct valve
clearances. A spray-jet assembly, similar to that used 10 cool
the pistons, i used in the cylinder head o pravent ol from
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draining out of the supply gallery for the cam followers. Sodi-
um-filled exhaust valves aid heat transfer and reduce vaive seat
temperature. Dual valve springs and both upper and lower
spring seals are used on the intake and exhaust valves.

Fig. 1-3. 18~valve oylinder head and valve train.

intermediate Shaft

The ignition distributor on the 16-valve engine iz driven di-
rectly by the exhaust camshaft. The intermediate shaft, which
drives only the oil pump, is driven at 60% of crankshaft speed
by the camshaft drive belt.

1.3 Engine identification Codes and Specifications

Differentversions of the basic four-cylinder engine are used
inthe cars covered by this manual. Volkswagen uses a unique
engine code to identify each version and to distinguish be-
tween their different pans and specifications. The engine code
is the single most important piece of information for you to
know about your engine. Throughoutthis manual, where differ-
ent procedures of specifications may apply, the engine codes
are used to identify the correct information for each engine.

Finding Engine Codes

The engine code can be viewed in the engine compart-
ment. The code, JH for example, appears at the beginning of
the engine number. The number is stamped on a flat area of
the top of the engine block, just below the lower edge of the
cylinder head, between cylinders Mo. 3 and Mo. 4. The engire
nurmber starnp is shown in Fig, 1-4. Table a lists Cabriolet and
Selrocco enging codes, application information, and major
engine specifications,
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wvinders thres and four,

Table a. Engine Codes and Specifications

Engine code JH 2H PL
Mumber of 4

eylinders

Hare - mm {in 81.0(3.19)

Siroke - mm (in) 86.4 {3.40)
Displacement - 1781 (108}

o fony

Compression ratic | 851 1001 1001
Horsepower - G4 @ B500 | 94 @ 5400 | 123 @ SB0O0

SAE net @ rpm

Torgue -
sl @ rpom

102 @ 3000

100 @ 3000

120 @ 4250

Fuel injection /
Engine management

Dignfant

CIS-E

Application notes

from 1290

Bonoceo
18Y

2. MAINTENANCE

Volkswagen spacilies the maintenance steps below, to be
carried out at specific time and mileage intervals. A numberin
bold type indicates that the procedure is in this section, under
that numbered heading. See LUBRICATION AND MAINTE-
NANCE for other listed items, and for the prescribed intervals.

1. Checking engine oil level

P

. Changing engine oil and oil filter
3. Replacing spark plugs

4. Checking engine compression pressure. 3.2

ja

. Adsting valve clearance (with mechanical cam
followers, 1985-1887 8-valve engine anly). 4.4

8. Replacing cylinder head cover gasket {only with
valve adjustment listed above). 4.1

3. TROUBLESHOOTING

The principles of internal combustion can be very complex,
bt the basic engine functions are pretty simple. The potential
for problems is limited.

Wear is the main cause of any problem in an engine that
sees normal use and receives proper maintenance. Wear af-
fects the ability of the pistons, piston rings and valves to seal
the combustion chambers—to create and maintain compres-
ston. Wear increases clearances between moving parts. Final-
ly, wear affects the components that keep the crankshaft and
pistons, valve train and ignition properly timed,

This troubleshooting section deals with the basic sngine
functions. To investigate an engine oll pressure warning, or{o
troubleshoot the lubncation system, see 7. Lubrication Sys-
tem in this section. To troubleshoot other, mora general prob-
lerns with engine cooling or the way the engine starts or runs,
see COOLING SYSTEM, FUEL SYSTEM and IGNITION,

3.1 Basic Troubleshooting Principles

To isolate and identify engine problems, always begin with
careful observation ofthe symptoms. Someimpartantthingsto
look for are:

How quickly did the problem develop? Problems that ocour
suddenly are probably caused by a failure that can be correct-
ad by some sort of repair. A problemthat has developed grad-
vally, especially afler years and many tens of thousands of
miles, s more likely brought onby wear, R may meanthat more
comprehensive overhaul work is required,

Does the syrmpiom change with engine speed? if so, the
problem is most likely an engine problem. Noises which re-
peatedly occur only in a certain rpm range suggest a vibration
problerm. Noises or other symptoms that vary with the speed of
the car are more likely caused by problems somewhere else in
the drivetrain or running gear,



Iz the symptom load dependent? Forces at work inside a
munning engine vary as the demand for power varies. Symp-
toms which are more severe during hard accsieration indicate
certain kinds of problems, Symptoms which are more apparent
at no toad or high vacuum (example: coasting at high rpm)
peint 1o other problems. Note that higher engine loads also
affect the fuel and ignition systems, which may be responsibie
for high-load performance problems.

is the symptom temperature dependent? Does it only ocour
whern the engine is cold? Does it change as the engine warms
up? How? Metal parts expand and contract with changes in
temperature. Clearances change. Qi viscosity and cooling
systermn pressure change. In troubleshooting symptoms which
change as the engine gets warm, look for an engine charac-
teristic that changes with temperature.

The paragraphs which follow describe particular types of
problems and some of the basic troubleshooting principles
associated with them. Tabie b lists symploms of problems
commonly associated with engine trouble, their probable
causes, and suggested corrective actions. The numbers in
bold type in the corrective action column refer to numbered
headings in this section where the suggested repairs are de-
soribed.

MNoise

inorder 1o run reliably and smuoothly under harsh conditions,
the interngl engine parts are manufactured to precise dimen-
sions, assembled with precision clearances betweesn moving
parts, and lubricated by a pressurized oiling system.

Most unidentified engine noises result from clearances
which have become foo large due to worn or failed parts, lack
of adequate lubrication, or both. The importance of lubrication
carmot be over-emphasized. For best results, troubleshooting
engine noises should only be done when the ol and filter have
been recently changed and the oil level is correct.

High-pitched metallic tapping noises are caused by rela-
tively small, ightweight parts and are most likely an indication
of excessive clearances in the valve train. Valve train noise
accompanied by burning oll (blue-gray smoke in the exhaust),
particularly at startup or when decelerating from high rpm, is
an indication of worn valve guides which can only be remedied
by overhaul or replacement of the cylinder head. In a high-
rmiteage engine. a light metallic rattle or chatter under acceler-
ation, accomparied by increased ol consumption and smok-
ing, may indicate severely worn or broken piston rings. Since
this diagnosis means overnaul or replacement of the engine,
the problem should be further investigated with a compression
or cylinder leakage test. See 3.2 Diagnostic Testing.

Deep, medallic knocking sounds are caused by excessive
clearances between heavier cormponernits, Closer analysis of
the noise will often help identify the problem. Piston siap,
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caused by excessive piston skirt to cylinder wall clearance, is
waorse when the engine is cold and may be accompanied by
increased oil consumption and reduced compression due to
accelerated piston ring wear. A double knock, most pro-
nounced at idle or low load, is due to excessive clearance at the
piston pin and upper connecting rod bushing.

Crankshaft bearing problems produce a deep, hollow knock
that is worst when the engine is warm. A noise that is very
pronounced under load, perhaps louder during the transition
from acceleration 1o coasting, is most likely caused by a dam-
aged connecting rod bearing. Crankshaft main bearings pro-
duce a lower, dull knock. An intermittent knock, indicating
excessive crankshaft end play, may be most apparent when
depressing or releasing the clutch. These problems seldom
occur as isolated failures. They are almost always an indication
of the overall engine condition which can only be properly
corrected by complete engine overhaul or replacement.

Humbling or groaning from the engine compartment may
not indicate engine problems at all, but rather a worn bearing
or bushing in an engine-driven accessory. They inciude the
coolant pump, alternator, and may include a power steering
pump and air conditioning compressor. The air conditioning
compressor is equipped with an electrically-switched clutch-
type pulley, 50 a bad compressor will only be noisy when the air
conditioning is on. To check other accessories, run the engine
briefly with the drive belt disconnected and see if the noise has
stopped. Onee the drive beilt is removed, tuming the pulley and
shaft by hand may also reveal a bad bearing or bushing. A
property functioning accessory should turmn smogthly.

Fluid Leaks

Fluid leaking from and around the engine is most likely
either oil, coolant, or brake fluid. Look for wet spots on the
engine to help pinpoeint the source. It may be helpful to start by
cleaning the suspecied area.

The most Ekely sources of engine oil leaks are the ol filter
gasket, the crankcase oil seals, the cylinder head cover gas-
kets, or the oil pan gaskets, See 6. Cylinder Block and Pis-
tons for more information on the gaskets and seals.

The power steering system is ancther possible source of oil
leaks near the engine. For repairs 1o the power sieering sys-
tem, see SUSPENSION AND STEERING.

Coolant is a mixture of water and anti-freeze, vellow-green in
color or perhaps brown if the cooling system is corroded. A
pressure test of the cooling system is the best way to discover
and pinpoint leaks. See COOLING SYSTEM.

Brake fiuid is clear, perhaps slightly purple, and a little
slippery. Look for wet spots around the master cylinder or
brake fines. Especially check the flexible hoses near the wheels.
See BRAKES for repair information.
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Smaoking

Srnoke which is visible under the hood will be either blue-
gray smoke from burning ofl, or white steam from the cooling
systern. Both symptoms indicate a leak, See Fluid Leaks
atove,

Smoke in the exhaust indicates something getiing info the
combustion chamber and being burned which does not be-
tong thera, The color of the smoke identifies the contaminant.

Blue-gray smoke is from oil. Of smoke, probably accompa-
med by increased ol consumption and ofl residue on spark
plugs, indicates that engine oil is getting past piston rings, valve
guities, the oylinder head gasket, or some combination of the
thres. Use a compression test for diagnosis. Bee 3.2 Diagnos-
tic Testing. Compression pressures in an older engine which
are even, but below specifications, point 1o piston ring and
cylinder wall wear and the need for engine overhaul or replace-
ment. if the smaoking is most obvious under high engine vac-
uum, such as while coasting at bigh rpm, and compression
pressuras are within specifications, leaking valve guide oil seals
or valve guides are a probable cause. See 4. Cylinder Head for
repay information.

O smoke or steam appearing suddenly it the exhaust,
along with low comprassion pressure in one cylinder or two
adjpining cylinders, is very probably due to a failed oylinder
head gasket Look also for coolant loss, ol in the radiator, or
wiater in the ol (which turms the ol an opaque, creamy brown).
Ses 4.8 Removing and Installing Cylinder Head for repair
procedures.

Black smoke 5 caused by the engine getting too much fuel.

See FUEL SYSTEM for more troubleshooting information.

Excessive Oil Consumption

Some oil consurmption is normal and indicates healthy flow
and distribution of the vital lubricant in the engine. This is why

oll tevel must be checked, and occasionally corrected, be-
twaen oil changes. Aside from leaks, increased oil consump-
tion will usually be accompaniad by some smoking, however
slight, and the causes of excessive oil consumption are the
same as those for oil smoke in the exhaust. As with smoking
sympioms, gradual increases are caused by worn piston rings
andfor valve guides, Sudden high oil consumplion suggests
broken rings or a failed cylinder head gasket. See Smoking
above for more troubleshooting information.

Pocor Fuel Consumption and Low Power

Boor fust consumption and low power can, of course, sug-
gest problems with the fuel or ignition systems, particularly on
a low-mileage engine. On an engine with high mileage, suf-
fering the effects of wear, low compression may be the cause.

Normal wear of the valves, piston rings, and cylinder walls
decreases their ability 10 seal. The intake and compression of
the airffuel mixture becomes less efficient, and the engine has
o work harder, using more fuel, to produce the same amount
of power. Engine condition can be evaluated with a compres-
sion test. See 3.2 Diagnostic Testing.

Engine Not Running

A engine problem which affects timing may prevent the
engine from starting or running. The camshaft drive belt and
sprockets are responsible for timing the actions of the valves
and the ignition system relative to the pistons and crankshadt.
Acworn belt and sprockets may jump teeth, throwing off alt the
engine's timing functions, and still appear to be perfectly nor-
mal. To check camshaft and ignition timing, see 4.2 Camshaft
Drive Belt and IGNITION. Other troubleshooting information
for an engine which falls to start can be found in ELECTRICAL
SYSTEM, FUEL SYSTEM, and JGNITION.

Tabile b. Engine Troubleshooting

b, Excessive belt loads due to falled
angine-driven componeant

Symplom Probable cause Corrective aclion
1. Pinging or rattiing a. lgnition timing oo far advanced a. Correct ignition timing. See IGRITION
noise under load, b. Fug! does not meet manulacturer's - b. Switch to higher octane fuel. See FUEL BYSTEM for fusl octane
uf:mé: Ori' octans reguiremeants : requirements
lerating, . .

clly o low | © Overheating £. See COOLING SYSTEM

< Indicates d. Spark plugs damaged or wrong heat d. Replace spark plugs. See IGNITION

tion oF farge

grition 2. Airfus! mikiure (oo lean 2. See FUEL SYSTEM
a. Loose, womn, of damaged V-belt(s) @, Inspect, replace, or tighten belts). See LUBRICATION AND

MAINTENANGE

. Locate and replace falled component. 3.2

continued on next page
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Table b. Engine Troubleshooting {continued)

Syraplom

Probable cause

Corrective action

3. Growling or
rurnding, varies with
engine rpm . Badg
bearing or bushing

i an enging-driven
ACLEs30rY

(oI o P R < g ]

. Coclant pump

. Alternator

. Power steering pump

. Camshaft drive belt tensionser bearing
. Alr conditioning compressor

. See COOLING SYSTEM

. See ELECTRICAL SYSTEM

. Bee BUSPENSION AND STEERING
. Replace belt tensioner. 4.2

. Replace compressor

[ RS S = i ]

4. Light metallic
lapping noise, varies
directly with engine
speed. OF pressure

B

=

. Low oll pressure and defective

warning lght cirouit

. Valve lash out of adjustment

(1985-1987, engine code JH)

. Defective cam follower(s)

w

. Check off pressure and/or warning system. 7.
b Adjust valve lash. 4.4

¢ Check cam followers and replace as required. 4.8

§. Light metaflic knock,
varies directly with
engine speed. Ol
(HEBSUIe Warning
light blinking or fully
lurninsted {may be
miest noticeable after
rard stops or during
hard comering)
indicates lack of
sufficient oll supply

€3

Low ol level

. Bestricted {dirty) ol filter

. insufficient oil pressure

a. Check and correct ofl level. See LUBRICATION AND
MAINTEMANCE

b. Change engine off and filter. See LUBRICATION AND
MAINTENANCE

fxl

. Check o pressure, 7.

&, Blue-gray exhaust
smoke, olly spark
pugs. Indicates ofl

s

UG

T o®

¥4

. Leaking valve stem oil seals
. Worn valve guides

. Worn or broken pistons or piston rings

a. Replace valve stem oil seals. 4,7
b, Overhaul or replace cylinder head. 4,

. Overhaul or replace engine

7. Blug-gray smoke
w while steam

. Cracked oy

. Faited oviinder head gasket (probably

accompaniad by ow compression
readings). See 3.2

. Warped or cracked cylinder head

{probably accompanied by low
compression readings). See 3.2
Hincer block

a. Replace cylinder head gasket. 4.8
b. Resurface or replace cylinder head gasket. 4.8

<. Replacs engine or short block. 5.

8. Rich aifusl ridure a. See FUEL SYSTEM
a. Spark plug wires installed incorrectly a. Instalt wires correctly. See IGNITION

. incorrect valve timing

. Chack camshaft drive belt and camshalt timing. 4.2

ter
nging

Loy

. Failed igrition systerm
. Broken camshaft drive belt

1 carnahalt tming due to
jumpad bel or incorrect assembly

#. See IGMITION
sek cam sprocket rotation as engine tums over. Instalt
whatt drive belt as necessary. 4.2

. Check carmshalt timing. Replace belt and sprockets as necessary.
Adjust belf tension. 4.2

£ Disgnostic Testing

e, 1 be

PENSVE 1] 5,

OF just

The tests thal follow ©
Lo

an be used o help isolate engine
e undarstand a problem before starting ex

B

o periodically oheck engine condition.

Compression Test

Atsst of compression pressures in the individual oylinders
will tedl & Tot about the condition of the engine without the need
for taking for taking it apart. The test is relatively simple and
requires a comoression tester, a spark plug wrench, a screw-
driver, and a jumper wire 1o disable the ignition system.
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The battery and starter must be capable of turning the
engine al normal cranking speed o achieve meaningfil re-
sults. The area around the spark plugs should be clean, o
avoid gelting debris inside the engine when they are removed.
Because engine termperature may affect compression, the most
accurate results are obtained when the engine is at normal
operating lemperature.

To test compression:

1. With the ignition off, disconnect the coil wire from the
canter of the distributor cap (terminal 4) and connect tto
ground on the engine block using a jumper wire. This is
o disabie the secondary circull of the ignition system.

2. Disconnect one end of the duct between the alr flow
sensor and the throttle body to disable the fuel injection
gystem.

3. Remove the spark plug wires from the spark plugs. Use
care 10 pult on both the wire and the boot at the same
ime 1o avoid damage to the connectors. Label the wires
s0 that they can be reattached to the correct spark plugs.

4. Remove the spark plugs and set them aside, in order
corresponding to the cylinders from which they were
removed,

5. Trwead the compression lester into the first oylinder’s
spark plug hole, st tight enough o seal around the
spark plug hole. Use care not to damage the seal on the
gauge line.

8. With the transmission in neutral and the throttle held wide
open, crank the engine with the starter. The gauge
reading should increase with each engine revolution.
Continue cranking untl the gauge reading stops increas-
ing {about 4 to § revolutions). Record the highest value
indicated by the gauge.

7. Release the pressure, either with the gauge valve or by
siowly removing the gauge, allowing the pressure to
hieed off while threading it out of the spark plug hole,

4. Rapeat the test for each of the other cylinders. Record
the data and compare with table ¢.

Table ¢. Compression Pressure Specifications

Engine code
Compression JH 24, PL
pressure ~ psi (bars)
new engines 131174 145189
{8.0-12.0} {(10.0-18.0)
wear imit 109 (7.5} 106 {7.5)
maximum difference 44 (3.0} 44 (3.0)
batween cylindars

2. Reinstall the spark plugs and the spark plug wires in their
original locations. Reinstall the air duct. Reconnect the
coif wire.

Low compression is evidence of poorly sealed combustion
chambers. The characteristics of the test results help isolate the
cause or causes. Generally, compression pressures which are
refatively even but below acceptable specifications indicate
worn piston rings and/or cylinder walls. Low but erratic values
tend 1o indicate valve leakage. Dramatic differences, such as
acceptable values in some cylinders and very low values in ong
or two cylinders are the sign of a localized faillure, probably of
a head gaskel. There are two more tests which can further
isolate the problem.

Wet Compression Test

To analyze poor compression and further identify the source
of the leakage, repeat the compression test, this time with
about a tablespoon of oil squirted into each cylinder. The oil will
temnporarily help seal between the piston rings and the cylinder
wall, practically efiminating leakage past the rings for a short
time. I this test yields higher compression readings than the
“dry” compression test, the difference can be attributed to
leakage between the piston rings and cylinder walls, due either
to wear or to broken piston rings. Little or no change in com-
pression readings indicates other leakage, probably from the
valves or a failed cylinder 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
sound of the air escaping, can more accurately pinpoint the
magnitude and source of the leakage. Any engine compres-
sion diagnosis which will require major disassembly should first
be confirmed by the more accurate leak-down test. Because
the test requires special equipment and experience, it may be
desirable 1o have it performed by a Volkswagen dealer or other
qualified repair shop.

4. CYLINDER HEAD

The cylinder head can be removed from the engine for
repairs without first removing the engine from the car, and
many cylinder head repairs can be accomplished without re-
rmoving the cylinder head from the engine. The cylinder head
cover gasket, the camshaft(s), the camshaft drive bell, the
camshaft oil seal, the valve guide oil seals, and the cam follow-
ers are all accessible with the cylinder head installed.

Reconditioning the cylinder head is not overly complicated,
but requires time and an extensive tool selection. if good
machine shop services are not available in your area, or time is
@ factor, installation of a remanufactured cylinder head is an
afternative. Remanufactured cylinder heads are available from
an authorized Volkswagen dealer.



4.1 Cylinder Head Cover and Gasket

Gaskets that have been compressed will naver seal as well
if used a second time. They should be replaced any time the
cover is removed, Any sign of oll leakage around or below the
cover s also cause to replace the gaskets. The 8-valve en-
gines use a two-piece gasket set. Notice that the half-round
plug at the back of the head i also an important seal. The two-

piecs gasket selfor 168-valve engines has built-in plugs.

To remove and install cylinder head cover and gaskets
{B-valve engines):

1. Hemove the eight 10 mm nuts and the reintorcing

strips.

N3

. Remove the socket-head flanged nut fromthe camshadt
drive belt upper cover.

3. Lift off the cylinder head cover and its gasket, Raise the
camshafl drive belt uppear cover slightly for clearance. if
the gasket is stuck to the cylinder head, use a gasket
removing tool to separate the gasket from the head,
Remove the seaiing plug from the rear of the cylinder
head and remove the semi-circular gasket piece from
inside the front of the cover,

CAUTION

Remove all of the old gaskel. Work carefully
the gaskel is stuck. Damage 1o either surface
lpaks Only use a gasket remover ool

6 ¢

designed for the purpose.

fation is the reverse of removal. Make sure the tabs
onthe semi-circular plece correctly mate the slots onthe
gaskel o ensure a good seal. Torque the eight nuts and
the socket head flanged nut to 10 Nm (87 in. Ib.).

To remove and install cylinder head cover and gasket
{16-valve engines):

1. Remaove the spark plug wire conneciors. Remove the
intake air bootfrom the throttle housing and remove the
small rubber hose between the intake air boot and the
idle air valve,

2. Disconnect the electrical connector for the charceal
canister control valve, and the large vacuum hose from
the back of the upper intake manifold.

. Remove the support bolt from the back of the upper in-
take manifold, then remove the five nuts and washers
that join the upper intake manifold to the lower intake
rmanifoid,

a2

4. Fotate the upper manifold up and away from the en-
gine. Remove and label slectrical connections or vacu-
urm hoses as required. Then secure the manifold out of
the way.
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5. Hemove the two inner bolts and the six outer bolts from
the cover, and lifi the cover from the cylinder head. If
necessary, use a soft hammer to loosen the cover. Re-
move the center gasket from the cylinder head or the
cover,

CAUTION ~—

Remove afl of the old gasket Work carcfully if
the gasket is stuck. Damage o sither surface
will cause leaks. Only use a gasket remover tool
designed for the putpose,

8. Installation is the reverse of removal. Torgue the eight
cover bolts to 10 Nm (87 in. Ib.). Torque the five mani-
fold nuwts and the manifold support bolt to 20 Nm (15 1t
Ib.}. Torque the support bolt last.

4.2 Camshaft Drive Belt

The camshaft drive belt and its related parts are shown in
Fig. 4-1. The beltis installed for the life of the engine. However,
to guard against unexpected failure the publisher recom-
mends periodic inspection of the belt, as well as the additional
precaution of belt replacement at 60,000 to 75,000 miles
{96,000 10 120,000 kum) or every 4to b years.

Femoval of the belt is the best way te performa thorough in-
spection. For PL (16-valve) engines, a spacial wrench is re-
guired to adjust the camshaft drive belt tensioner. On all
engines, the drive belt can be replaced without removing the
drive belt sprockets.

Whenever the drive baltis installed, the camshaft and inter-
mediate shaft iming must be adjusted.

To remove and inspect camshaft drive belt:

1. Remove the nut and the socket-head shouldered nut
securing the upper camshatft drive belt cover, and re-
move the cover,

2. Loosen the coolant pump pulley bolts, and rermove the
V-belts as described in LUBRICATION AND MAINTE-
NANCE. Remove the coolant pump pulley.

L2

. Using a socket wrench on the crankshaft vibration
damper bolt, rotate the engine by hand to set the No, 1
piston at Top Dead Center (TDC), and rermove the vi-
bration damper from the crankshaft.

CAUTION =

Fotating the crankshaft or the camshalt with the
drive belt removed may cause Interlerence
which can damage pistons and valves.

4. Remove the nuts and bolt that hold the lower camshaft
drive belt cover to the coolant pump and to the front of
the engine, and remove the lower cover.
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5. Loosen the camshaft drive bell tensioner locknut to re-
lieve belt tension. Then remove the drive belt by work- H Camshaft
ing it off the sprockets. . ' sprocket
8. Inspect the tensionar bearing and the belt. Spin the bear- ;\:\;ydwﬂ-
in 1o chack that it runs smoothly. Inspect the drive belt o YOGS ™

To install and adjust camshaft drive belt:

1.

Flg. 41, Camshalt drive belt and cover.

for visible damage such as exposed threads and missing
teeth. Damaged components should be replaced.

MOTE wem

Fallure of the sealed tensioner bearing is a pos-
sibility. On a high-milsage engine, consider re-
placing the tensioner when replacing the belt.

Use a socket on the center bolt to rotate the camshaft

head cover e

% Camshaft 3prckei
ST

S5

Cylinder
head

T

sprocket by hand until the timing marks are aligned.
The camshaft timing marks for PL (16-valve) engines
are shown in Fig. 4-2, The camshaft timing marks for
the 8-valve engines are shown in Fig. 4-3.

Fig. 4-2. Camshalt timing marks on PL (16-valve) engine
with cylinder head cover on (ielt) and off (right).
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Fig. 43, Driv

miarme

arrows) for camahatt and
1 B-valve engines,

2. Lovsely install the camshaft drive belt over the crankshaft
and intermediate shalt sprockets. Then temporarily install
the crankshaft vibration damper onto the crankshaft.

L

. Rolate the crankshalt and the intermediate shaft by
hand until the timing marks line up. The crankshaft and
the intermediate shaft iming marks for 8-valve engines
are shown above in Fig. 4-3. The crankshaft timing
marks for PL (18-valve) engines are shown in Fig. 4-4.

MOTE e

One §-valve engines only, the inlermediate shalt
timing is included because i drives the ignition
distributor and determines basic ignition timing.

/ww Dirve belt
cover. lower

§ Vibration
g, JETIET

Fig. 4.4, Crankshalt tming marks on vibrati

ion damper and
lower drive belt cover on PL (16-valve) engine

4. insiall the camshaft drive bell. Start on the crankshaft
and intermediate shaft sprockets. Install the belt so that
it s as tight as possible between the crankshaft and the
intermediate shalt sprockets, and between the interme-
diate shaft and the camshaft sprockets.
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5. Adiust belt tension by turning the tensioner clockwise.
The direction is important to avoid coniact with the belt
cover. Lock the tensianer in position with the locknut.
Check the tension by twisting the belt, as shown in Fig.
4-5. On 8-valve engines, you should be able to twist the
belt no more than 90°, On PL (18-valve) engines, you
should be able to twist the belt no more than 45°,

Fig. 4-5. Camshaft drive belt tension being adjusted.
Check tension halfway between the camshaft
and the intermediate shaft sprockets. For later
slyle tensioner use spanner {nset) to engage
holes in tensioner,

NOTE -~
Only the fater-style tensioneris available as a re-
placement parl.

6. Torque the tensioner locknut to 45 Nm (33 ft. Ib.). Turn
the crankshaft two full revolutions and recheck the ten-
sion and the Hming marks.

NOTE o

Slight movement of the sprockets and marks is
to be expected as bell tension is adjusted. Small
movement is OK. Keep in mind that the smallest
possible increment of adjustment is one whole
tooth of the belt or sprocket.

7. The remaining installation is the reverse of removal.
Remove the vibration damper to install the lower drive
belt cover. On PL (16-valve) engines, torque the upper
belt cover bolt to 6 Nm {53 in. Ib.). Torque 8-valve belt
cover nuts and bolts to 10 Nm (87 in. Ib.). Torque the
coolant pump pulley bolts and the crankshaft vibration
damper bolls to 20 Nm (15 1. Ib.). Install the V-belts as
describad in LUBRICATION AND MAINTENANCE.

4.3 Camshaft Ol Seal

To save disassembly, the camshalft oil seal can be removed
using a seal extractor such as Volkswagen special tool no.
2085, shown in Fig. 4-6. The procedure that follows involves
more disassembly and does not require special tools.














































































