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Roadside repairs o-s

Puddies on the garage floor or drive, or
obvious wetness under the bonnel or
underneath the car, suggest a leak that needs
investigating. It can sometimes be difficult to
decide where the leak is coming from,
especially if the engine bay is very dirty
already. Leaking oil or fluld can also be blown
rearwards by the passage of air under the car,
giving a false impression of where the
prablem lies.

Engine oil may leak from the drain plug...

Antifreeze

Leaking antifreeze often leaves a crystaline
deposit like this.

When all sise fails, you may find yoursell
having to get a tow home - or of course you
may be helping somebody else. Long-distance
recovery should only be done by a garage or
breakdown service. For shonter distances, DIY
towing using anothar car is easy enough, but
observe the following points:

[0 Use a proper tow-rope - they are not
expensive. The vehicle being towed must
digplay an ‘ON TOW' sign in its rear window.
[] Always turn the ignition key lo the ‘on’
position when the vehicle is being towed, 50
that the steerng lock is released, and that the

Warning: Most automotive oils
and flulds are poisonous. Wash
them off skin, and change out of
contaminated clothing, without
delay.

...or from the base of the oll filter.

Brake fluid

- b

R —

B ‘;:.t\\ .
A leak occurring at a wheel is
certainky brake fluid.

i

almost

direction indicator and brake lights will work.
] A rear towing eye Is provided below the
rear bumper. The front towing eye is provided
in the vehiclke tool kit, and is screwed into the
front bumper after prizing out the trim cover .
[] Before being towed, release the handbrake
and select neutral on the transmission.

[l Mote that greater-than-usual pedal
pressure will be required to operate the
brakes, since the vacuum servo unit is only
operational with the engine running.

[0 On models with power steering, greater-
than-usual steering effort will also be required.

Identifying leaks

The smell of a fluld leaking
from the car may provide &

| clue to what's leaking. Some
fluids are distinctively
coloured. it may help to clean the car
carafully and to park it over soma clean
paper overnight as an aid to locating the
source of the laak.
Remember that some leaks may only
occur while the engine is running.

Gearbox oil can leak from the seals at the
inboard ends of the driveshafts,

Power steering fluid

Power steering fluld may leak from the pipe
connectors on the steering rack.

Towing

[1 The driver of the car being towed mus!
keep the tow-rope taut at all times to aveid
snatching.

[ Make sure that both drivers know the route
befare setting off.

] Only drive at moderate speeds and keep
the distance towed to a minimum. Drive
smoothly and aliow plenty of time for stowing
down at junctions.

] On models with automatic transmission,
spacial precautions apply. If in doubt. do not
tow, or transmission damage may resull.
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uniikety to be confined to any one companant,
‘=0 renewal of the camshaft, cylinder head and
‘bearing caps must be considered; seek the
‘advice of a cylinder head rebullding specialist.
30 The difference between the oulside
_dlameters of the camshaft bearing surfaces
“and the internal diameters formed by the
bearing caps and the cylinder head must now
measured, this dimension is known as the

' of a micrometes and a bore gauge or intemal
- wemier calipers cannot be recommended in
this case.
32 Another (more accurate] method of
measuring the running clearance involves the
- use of Plastigauge. This is a soft, plastic
 material suppiied in thin sticks of about the
- same diameter as a sewing needle. Lengths of
Plastigauge are cut to length as required, laid
an the camshaft bearing jounals and crushed
' as the bearing caps are temporarily fitted and
tightened. The Plastigauge spreads
widthways as it is crushed; the running
clearance can then be determined by
measuring the increase In width using the
card gauge supplied with the Plastigauge kit.
33 The following paragraphs deacribe this
‘measurement procedure step by step, but
nota that a similar method is used to measure
‘the crankshaft running clearances; refer to
the ilustrations In Section 11 for furthar

guidance.

‘34 Ensure that the cylinder head, bearing cap
“and camshaft bearing surfaces are complately
‘glean and dry. Lay the camshatt in position in
the cylinder head.

85 Lay a length of Plastigauge on top of sach
of the camshalt bearing journals.

36 Lubricate each bearing cap with a litile
“silicone release agent, then place them in
\position over the camshaft and tighten the
rataining nuts down to the specified torque -
refer to Aeassembly later in this Section for
guidance. Note: Where the torque setling is
expressed in several stages, tighten the cap
fixings to the first stage only. Do not rotate the
camshaft whilst the bearing caps are in place,
gz the measurements will be affected.

37 Carefully remove the bearing caps again,
lifting them vertically away from the camshaft
o avoid disturbing the Plastigauge. The
- Plastigauge should remain on the camshaft
haaﬂng surface, squashed into a uniform
3 m:aag.& shape. H it disintegrates as the
‘bearing caps are removed, re-clean the
components and repeat the exercise, using a
litthe more release agent on the baaring cap.
38 Hold the scale card supplied with the kit
‘against each bearing journal, and match the
‘width of the crushed Plastigauge with the
graduated markings on the card; use this to
“determine the running clearances.

38 Compare the camshaft running clearance
measurements with those listed in the
Specifications; if any are outside the specified

441 Measure the diameter of a valve stem
with a micrometer

tolerance, the camshaft and cylinder head
ghould be renewed. Mote that undersize
camshafts with bearing shells may be
sbtained from VAG dealers, but only s part of
an axchange cylinder head package.

40 On completion, ramove the beanng caps
and camshaft, and clean of all remaining
traces of Plastigauge and silicone release
agent.

Valves and associated components
MNote: On all engines, the valve heads cannof
ba re-cut (although they may be lapped in);
new or exchange units must be obfained.

41 Examine each valve closely for signs of
wear. Inspect the valwe stems for wear ridges,
scoring or variations in diameter; measure
their diameters at several points along their
lengths with a micrometer (see lustration).
42 The valve heads should not be cracked,
badly pitted or chamed. Note that light pitting
of the valve head can be rectified by grinding-
in the valves during reassembly, as described
later in this Section.

43 Check that the valve stem end face is free
from excessive pitting or indentation; this
would be caused by defective hydraulic
tappets.

44 Place the valves in a V-block and using a
DTl gauge, measure the runout at the valve
head. A maximurm figure k2 not quoted by the
manufacturer, but the valve should be
rengwed if the runout appears excessive.

45 Insert each valve into its respective guide
in the cylinder head, and set up a DTl gauge
against the edge of the valve head. With the

4.47 Measure the free length of each of
the valve springs

Mmuhmhumduﬂmﬂmu{
u-mwmmmmannm

valve end face flush with the top of the valve
guide, measure the maximum side-to-side
deflection of the valve in its guide (see
Hiustration).

45 I the measurement is out of tolerance, the
wvalve and valve guide should be renewed as a
pair. Mote: Valve guides ane an inferference fit
in the cylinder head, and their removal
requines access fo a hydraulic press. For this
reason, it would be wise to entrust the job to
an engineering workshop or head rebuilding

specialist.

47 Using vernier calipers, measure the freo
length of each of the valve springs (see
illustration). As a manufacturer's figure is not
quoted, the only way to check the length of
the springs is by comparison with a new
component. Note that valve springs are
usually renewed during a major engine
cvarhaul.

48 Stand each spring on its end on a flat
surface, against an engineer's square (see
lustration). Check the squareness of the
spring visually; it it appears distorted, renew
the spring. No squareness limils are specified
by the manufacturers.

49 Measuring valve spring pre-load involves
comprassing the valve by applying a specified
welght and measuring the reduction in length,
This may be a difficult operation to conduct in
tha home workshop, so it would be wise to
approach your local garage or engineering
workshop for assistance. Weakened valve
springs will at best, increase engine running
noise and al worst, CAUSE poor COMPrassion,
s0 defective items should be renewed.

.

4.48 Checking the squareness of a valve
spring
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Reassembly

Caution: Unless all new components are to
be used, maintain groups when refitting
valve train components - do not mix
components between cylinders, and
ensure that components are refitted in
their original positions.

80 To achisve a gas-tight seal batween the
valves and their seats, it will be necessary to
grind, or ‘lap’, the valves in. To complete this
precess, you will need a quantity of
fine/coarse paste and a grinding tool
- this can either be of the dowal and rubber
sucker lype, or the automatic type which are
driven by a rotary power tool.

51 Smear a small quantity of fine grinding
pasta on the sealing face of the valva head.
Tum the cylinder head over so that the
combustion chambers are facing upwards,
and insert the valve into the correct guide.

4.68 Fit the lower spring seat in place, with
the convex face facing the cylinder head

4.56a Fitting a swirl chamber
(diesel engine code AEF)

Attach the grinding tool to the valve head and
uging a backward/forward rotary action, grind
the valve head into its seat (see Hlustration).
Periodically lift the valve and rotate it to
redistribute the grinding paste.

52 Continue this process until the contact
between valve and seat produces an
unbroken, matt grey ring of uniform width, on
both faces. Repeat the operation for the
remaining valves.

53 If the valves and seats are so badly pitted
that coarsa grinding paste must be used,
check first that there is enough material laft on
both components fo make this operation
worthwhile - if too little material is left
remaining, the vahse stems may protrude too
far above their guides, iImpeding the correct
operation of the hydraulic lappets. Rafer to a
machine shop or cylinder head rebuilding
specialist for advice.

54 Assuming the repair is feasible, work as
described in the previous paragraph but use
the coarss grinding paste initially, to achieve a
dull finish on the walve face and seal. Then,
wash off coarsa paste with solvent and repeat
the process using fine grinding paste to obtain
the comect finish.

E5 When all the valves have been ground in,
remove all traces of grinding paste from the
cylinder head and valves with solvenl, and
allow tham to dry completedy.

56 Where necessary on engine code AEF, fil
new swirl chambsers by driving them squarely
into-thair housings with a mallet - use a block

uE

4.58a Lubricate the valve stem with clean
engine ofl and insert it inte the guide

4.56b Swirl chamber locating recess

of wood to protect the face of the swirl
chamber, Note tha locating recess on the side
of the chamber and the comesponding groove
in the housing [see illustrations).

57 On complation, the projection of the swirl
chambar from the face of the cylinder head
must be measured using a DTl gauge and
compared with the limit gquoted in the
Specifications (see Hlustration). If this limit is
axcosded, there is a risk that the chamber
may be struck by the piston, and in this casa
the advice of a professional cylinder head
rebuilder or machine shop should be sought.
58 Tumn the head over and place it on a
stand, or wooden blocks. Whara applicabla,
fit the first lower spring seat into place, with
the convex side facing the cylinder head (see
ilustration].

59 Working on one valve at a time, lubricate
the valve stem with clean engine cil, and
insert it into the guide. Fit one of the
protective plastic sleeves supplied with the
new valve stem oll seals over the valve end
tace - this will protect the oil seal whilst it is
being fitted (see Mlustrations).

80 Dip a new valve stem seal In clean enging
oil, and carefully push it over the valve and
onto the top of the valve guide - take care not
1o damage the stem seal as it passes over the
valve end face. Use a suitable long-reach
socke! to press it firmly into position (see
illustrations).

61 Locate the valve spring over the valve
stem (see illustration).

4.59b Fit one of the protective plastic
sleaves over the valve end face



Engine removal and overhaul procedures 2Ce15

. 4.60a Fit a new valve stem seal over the
vahe

B2 Fit the upper seat over the top of
e spring, then using a wvalve spring
“compressor, compress the spring until the
uoper seal is pushed beyond the collet
“grooves in the valve stem. Refit the split
collet, using a dab of grease to hold the two
halves in the grooves (see illustrations).
Gradually release the spring comprassor,
checking thatl the collat remains correctly
-seated as the spring extends. When comectly
‘seated, the upper seat should force the two
nalvas of the collet togather, and hold theam
“sacurely in the grooves in the end of the
valve.

B3 Repeat this process for the remaining sets
of wvalve componants. To settle the
‘components after installation, strike the end
of each valve stem with a mallel, using a block
“of wood to protect the stem from damage.

valve spring

4.60b Use a long-reach socket to press on
the oil seal

Check before progressing any further that the
spiit collets remain firmily held in the end of the
valve stemn by the upper spring seat.

64 Smear some clean engine oil onto the
sides of the hydraulic tappets. and fit them
into position in their bores in the cyfinder head
(see illustration). Push them down until they
contact the valves, then Ilubricate the
camshaft lobe contact surfaces.

85 Lubricate the camshaft and cylinder head
bearing journals with clean engine oil, then
carafully lower the camshaft into position on
the cylinder head (see illustrations). Support
the ends of the shaft as it is inserted, to avoid
damaging the lobes and journals.

86 On diasel engines, with raference to
Chapter 2B, lubricate the lip of a8 naw

camshaft oil seal with clean engine oil, and
locate it over the end of the camshaft (see

4.62b Use grease to hold the two halves of
the split collet in the groove

4.61 Fltl:ingva!vlsprhg

illustration). Skde the seal along the camshafi
until it locates in the lower half of its housing
in the cylinder head.

67 Oil the upper surfaces of the camshaft
bearing journals, then fit the bearing caps in
place. Ensure that they are fitted the right way
around and in the correct locations, than fit
and tightan the retaining nuts, as follows:
Petrol engines

68 Mote the fitted crientation of the camshaft
bearing caps. The wider cast lugs must be
positionad on the inlet side of the head, and
the bearing cap identification numbers must
be readable from the exhaust side (see
illustration).

69 Fit caps Nos 2 and 4 over the camshatt,
and tighten the retaining nuts alternately and
diagonally to the specified Stage 1 torque.

4.64 Fit the tappets into Hmlrbwashm
cylinder head

4.65a Lubricate the camshaft bearings
with clean engine oil . . .

4.65b ”+H1enlowartlwmahﬂtkﬂo
position on the cylinder head

4,66 Fitting the camshaft oil seal
(diesel engines)
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4.88 Petrol engine camshaft bearing cap
orientation
A Cast lug
B Identification number

70 Smear the mating sufaces of caps Nos 1
and 5 with sealant (see illustration). Locate
caps Mos 1, 3 and 5 aver the camshaft, then fit
and tighten the nuls to the specified Stage 1
torque.

T1 Working in a diagonal sequence, tighten
all the bearing cap nuts to the specified Stage
2 angle - use an angle gauge, if available, o
ensure .

72 Fit the nuts to bearing cap Mo 5, and
tighten 1o the specified torque.

73 With reference to Chapter 2A, lubricate
the lip of a new camshatt ol seal with clean
engine ofl, and locate it over the end of the
camshaft (see lllustration). Using a mallat
and a long-reach socket of an appropriate
diameter, drive the seal squarely into its
housing until it bears against tha inner stop -
do not attempt to force it in any further.
Diesel engines

T4 The bearing cap mounting holes are
drilled off-centre; ensure that they are fitled
the comect way around (see lllustration).

75 When fitting the bearing caps, the
camshaft lobes for Mo 1 cylinder must ba
facing upwards.

76 Fit caps Nos 2 and 4 over the camshaft,
and tighten the retaining nuts atternately and
diagonally to the specified torque.

77 MNow fit caps Mos 1, 3 and 5 over the
camshaft and tighten the nuts to the specified
torque. Ensure that cap Mo 5 is correctly
located by lightly tapping the end of the
camshaft.

4.74 The camshaft bearing caps on diesel
engines are drilled off-centre, to ensure
they are refitted the correct way round

4.70 Smear the mating surfaces of cap No
1 with sealant

78 Refit the coolant outlet elbow, using a
new gaskel/O-ring as necessary.

79 Refit the fuel injectors and glow plugs,
with reference to Chapters 4C and 5C.
All enginas
80 Refit the coclant temperature sensor and
il pressure switch.
81 With reference to Chapter 2A or B as
applicable, carry out the following:

a) Rafit the timing belt sprocket to the

camshalt

b) Refit the infet and exhaust manifolds,
complate with new gaskels.,
82 Refer to Chapter 2A or B as applicable
and refit the cylinder head to the cylinder
block.

5 Pistons and connecting rods
- removal and inspection

cylinder biock, and the cranksharft

on these engines must not be
removed, or the block main bearings will
distort. Even loosening the main bearing
caps will have this effect. Take care,
therefore, that only the big-end cap bolts are
loosened during the following procedures.
Removal
1 Rafer to Part A or B of this Chapter and
remove the cylinder head, fiywheel, sump and
baffle plate, oil pump and pickup, as
applicable.

5.5a Remove the piston cooling jet
retaining screw (arrowed) . ..

4.73 Fitting a new camshaft oil seal

2 With the pistons sitting halfway down their
bores, carefully fesl around the tops of the
cylinder bores. Any wear ridges found at the
point where the pistons reach top dead centra
must be removed, otherwise the pistons may
be damaged when they are pushed out of
their bores. This can be accomplished with a
Scraper or ridge reamer.

3 Scribe the number of each piston on its
crown, to allow identification later; note that
Mo 1 is at the timing belt end of the engine.

4 Using a set of feeler blades, measure the
big-end te crankpin web thrust clearance at
each connecting rod, and record the
measuremants for later referance.

§ On diesel engines, remove the retaining
scraw and withdraw the piston cooling jets
frem their mounting holes (see illustrations).
& Rotate the crankshaft until pistons Nos 1
and 4 are at bottom dead centra. Unless thay
are already identified, mark the big-end
bearing caps and connecting roda with their
respective piston numbers, using a centra-
punch or a scribe (sea lllustration). Note the
orientation of the bearing caps in relation to
the connecting rod; it may be difficult to see
the manufacturer's markings at this stage, so
scribe alignment arrows on them both to
ensure cormect reassembly. Note: On angine
codes AER and ALL, the caps will only it the
carrect way round on the comect connecling
rod, as the caps are cracked off the rods
during production. It is still advisable to mark
the caps and rods for location and orentation,
however, to save time when reassembling.

7 Note the fitted orientation of the connecting
rods and caps in relation to the timing beit end

5.5b ... and withdraw the jet from its
mounting hole
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' of the engine. Depending on engine code, there
‘il be some form of marking on the side of rod
" and cap which faces the timing belt end - this
" may be a punch mark, cut-out, raised dot or a
" @ferent profile in the casting. Make your own
aries on the timing belt side of the rod and cap
the manulacturer's marks ane unclear.
"B Unbolt the bearing cap bolts/nuts, hall a
"furn at a time, until they can be removed by
" band. Recover tha bottom shall bearing, and
%200 it to the cap for safe keeping. Note that if
the shell bearings are to be re-used, they
| must be refitted to the same connecting rod.
" 8@ On engine code AEV, the bearing cap bolts
p remain in the connecting rod; in this case,
' she threads of the bolls should be padded
- with insulating tape, to prevent them from

10 Drive the pistons out of the top of thmr
\ Bores by pushing on the underside of the
mmuwn with a piece of dowel or a

1 handla. As the piston and connecting
rod emerge, recover the top shell bearing and
' tape it to the connecting rod for safekeeping.

" 11 Tumn the crankshaft through half a turn
and working as deseribad above, remove Mos
‘2 and 3 pistons and connecling rods.
Bemember to maintain the components in
' their cylinder groups, whilst they are in a
gizmantled state.

12 Insert a small flat-bladed screwdriver into
the removal slot, and prise the gudgeon pin
circlips from each piston. Push oul the
gudgeon pin, and separate the piston and
connecting rod (see llustrations). Discard
the circlips, as new itams must be fitted on

5.12b Push out the gudgeon pin and
separate the piston and connecting rod

5.9 Pad the bolt threads with tape

reassambly. If the pin proves difficult to
remove, heat the piston to 60*C with hot
watar - the resulting expansion will then allow
the two components to be separated.

Inspection

13 Bafore an inspection of the pistons can be
carried out, the existing piston rings must be
removed, using a removalinstallation tool, or
an old feeler blade if such a tool is not
available (see [lustration). Always remove
the upper piston rings first, expanding them to
clear the piston crown. The rings are very
brittle and will snap if they are stretched too
much - sharp edges are produced when this
happens, so protect your eyes and hands.
Discard the rings on removal, as new items
must be fitted when the engine is
reassembled.

14 Usza a section of old piston ring o scrape
the carbon deposits out of the ring grooves,
taking care not to score or gouge the edges of
the groove.

15 Carefully scrape away all traces of carbon
from the top of the piston. A hand-held wire
brush [or a plece of fine emary cloth) can be
used, once the majority of the deposits have
been scraped away. Be caraful not to remove
any metal from the piston, as it is relatively
soft. Note: Take care to preserve the piston
number markings that were made during
removal,

16 Once the deposits have been removed,
clean the pistons and connecling rods with
paraffin or a suitable solvent, and dry
thoroughly. Make sure that the ol retumn holes
in the ring grooves ara clear.

5.13 Piston rings can be removed using an
old feeler blade

5.12a Insert a small screwdriver inte the
slot and prise off the gudgeon pin circlips

17 Examine the piston for signs of terminal
wear or damage. Some normal wear will be
apparent, in the form of a vertical ‘grain’ on
the piston thrust surfaces and a slight
looseness of the top comprassion ring in its
groove, Abnormal waar should be carefully
examined, to assess whether the component
is still serviceable and whal the cause of the
wear might be.

18 Scuffing or scoring of the piston skirt may
indicate that the angine has been overheating,
through Inadequate cooling, lubrication or
abnormal combustion temperatures. Scorch
marks on the skirt indicate that biow - by has
occurred, perhaps caused by worn bores of
piston rings. Bumt areas on the piston crown
are usually an indication of pre-ignition, pinking
or detonation. In extreme cases, the piston
crown may be melted by operating under these
conditions, Corrosion pit marks in the piston
crown indicate that coclant has seeped into the
ecombustion chamber andfor the crankcase.
The faults causing these symptoms must be
corrected before the engine is brought back
inte service, or the same damage will recur.

18 Check the pistons, connecting rods,
gudgeon pins and bearing caps for cracks.
Lay the connecting rods on a flat surface, and
look along the length to see if it appears bent
or twisted. If you have doubts aboul their
condifion, get them measured at an
engineering workshop. Inspect the small-end
bush bearing for signs of wear o cracking.

20 Using a micrometer, measure the

diameter of all four pistens at a point 10 mm
from the bottom of the skirt, at right-angles to
the gudgeon pin axis (see illustration).
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5.21 Measuring the piston ring-to-groove
clearance using a feeler blade
Compara the measuraments with thosa listed in
the Specifications. If the piston diameter is out
of the tolerance band listed for its particular
size, then it must be renewed. Note: If the
cyfinder block was re-bored during a previous
overhaul, oversize piztons may have been fitted.
Record the measurements and use them to
check the piston clearances when the cylinder

bores are measured, later in this Chapter,

21 Hold a new piston ring in the appropriate
groove and measura the ring-to-groove
clearance using a feeler blade (see
illustration). Mote that the rings are of
different widths, so use the correct ring for the
groove. Compare the measurements with
those listed; if the clearances are outside of
the tolerance band, then the piston must be
renewed. Confirm this by checking the width
of the piston ring with a micrometer,

22 Using internal/external vernier calipers,
measure the connecting rod small-end internal
diameter and the gudgeon pin external
diameter. Subtract the gudgeon pin diamater
from the small-end diameter to obtain the
clearance. If this measurement is outside ils
specification (where given), then the piston
and connecling rod bush will have to be
resized and a new gudgeon pin installed. An
engineering workshop will have the equipment
neaded to undertake a job of this nature.

23 The orientation of the piston with respect
to the connecting rod must be correct when
the two are reassembled. The piston crown is
marked with an arrow (which may be
obscured by carbon deposits); this must point
towards the timing belt end of the engine
when the piston is installed. The connecting

5.4 Mumhgmnushaftmdﬂmtmhgu
DTI gauge

rod and its bearing cap both have recesses
machinad into them, close to their mating
surfaces - these recesses must both face the
same way as the arrow on the piston crown (ie
towards the timing belt end of the engine)
when comectly installed. Reassemble the two
compaenents to satisfy this requirement,

24 Lubricate the gudgeon pin and small-end
bush with clean engine cil. Slide the pin into
the piston. engaging the connecting rod
small-and. Fit two new circlips to the piston at
gither end of the gudgeon pin, such that their
open ends are facing 180° away from the
removal slot in the piston. Repeat this
operation for the remaining pistons.

6 Crankshaft -
removal and inspection

Warning: Petrol engine codes
AER and ALL have an aluminium
cylinder block, and the
crankshaft on these engines
must not be removed, or the block main
bearings will distort. Even loosening the
main bearing caps will have this effect. For
this reason, if crankshaft or main bearing
wear is suspected, the crankshaft and
cylinder block must be renewed complete.

Removal

1 Note: If no work is to be done on the
pistons and connecting rods, then removal of
the cylinder head and pistens will not be
necassary. Instead, the pistons need only ba

6.6 Manufacturer's identification markings
on the main bearing caps (arrowed)

6.8 Lifting the crankshaft from the
crankcase

6.5 Measuring crankshaft endfloat using
feeler blades

pPushed far enough up the bores so that they
are positioned clear of the crankpins. The use
of an engine stand is strongly recommended.
2 With reference to Chapter 2A or B a8
applicable, carry out the following:
a) Remove the crankshaft timing beft
sprocket.
b) Remove the clutch components, where
applicable, and the fiywheel/driveplate.
c) Remove the sump, baffle plate (where
applicabie), off pump and pickup.
d) Remove the front and rear crankshaft off
saals and their housings.
3 Remove the pistons and connecting rods, a5
deseribed in Section 5 (refer to the Note abovel
4 Carry out a check of the crankshaft endfioat
as follows. Note: This can only be accom-
plished whan the erankshalt is stll installed i
the cyiinder blockicrankcass, but is free 6
move. Set up a DTI gauge so that the probe s
in ine with the crankshaft axis and is in contact
with a fixed point on end of the crankshaft (see
illustration). Push the crankshaft along its axis
to the end of its travel, and then zero the
gauge. Push the crankshaft fully the cther way,
and record the endfloat indicated on the diz®
Compare the result with the figure given in the
Specifications and esiablish whether new
§ If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywhesl end of the engine, thea
use a feeler blade to measure the gap
between cylinder No 2 crankpin web and the
main bearing thrustwasher (see illustration).
Compare the results with the Speacifications.
6 Observe the manufacturer's identification
marks on the main bearing caps. The number
refates to the position in the crankcase, as
counted from the timing belt end of the engina
(seo illustration).
T Loosen the main bearing cap bolts one
quarter of a turn at a time, until they can ba
removed by hand. Using a soft-faced mallet,
sirike the caps lightly to free them from the
crankcase, Recover the lower main bearing
shells, taping them to the cap for salekeeping.
Mark them with indelible ink 1o aid
identification, but do not score or scratch
them in any way.
8 Carefully lift the crankshaft out, taking care
not to dislodge the upper main bearing shells
(see illustration). It would be wise to get an
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‘2ssistant's help, as the crankshaft is heavy.
‘St it down on a clean, level surface and
‘chock it with blocks to prevent it from rolling.
'8 Extract the upper main bearing shells from
tha crankcase, and tape them to their
respective bearing caps. Remove the two
thrustwasher bearings from either side of No 3
erank web.

10 With the shell bearings removed, obsene
“the recesses machined inlo the beanng caps
“and crankcase - these provide location for the
lugs which protrude from the shell bearings
‘and so prevent them from being fitted
incormectly.

Inspection

11 Wash the crankshaft in a suitable scivent
and’ allow it to dry. Flush the oil holes
thoroughly, to ensure that are not blocked -
use a pipe cleaner or a needie brush if
necessary. Remove any sharp edges from the
‘edge of the hole which may damage the new
pearings when they ana installed.

12 Inspect the main bearing and crankpin
Jjournals carefully; if uneven wear, cracking,
“=coring or pitting are evident, tha cranksha't
‘should be reground by an engineering
workshop, and refitted to the engine with
undersize bearings.

13 Use a micrometer to measure the
‘diameter of each main bearing journal (see
filustration). Taking a number of
measuremants on the surface of each journal
‘will reveal if it is wom unevenly. Differences in
giameter measured at 90° intervals indicate
‘that the journal Is out of round. Differences in
“gdiameter measured along the length of the

7.2 Check the intermediate shaft endfioat
using a DT gauge

i
i
q

- . . and withdraw the intermediate
shaft flange

T3

journal, indicate that the journal is tapered.
Again, if wear is detected, the crankshaft must
be reground by an engineering workshop, and
undersize bearings will be needed (refer to
Reassembly).

14 Check the ofl seal journals at either end of
the crankshaft. If they appear excessively
scored or damaged, they may cause the new
seals to leak when the engine is reassembled.
It may be possible to repair the journal; seek
the advice of an engineering workshop or your
VW dealer,

15 Measure the crankshaft runout by setting
up a DTl gauge on the centre main bearing
and rolaling the shaft in V-blocks. The
maximum deflection of the gauge will indicate
the runout. Take precautions to protect the
bearing joumals and oil seal mating surfaces
from damage during this procedure. A
maximum runout figure is not quoted by the
manufacturer, but use the figure of 0.05 mm
as a rough guide, If the runout exceeds this
figure, crankshaft renewal should be
considered - consult your VW dealer or an
engine rebuilding specialist for advice.

16 Refer to Section 9 for details of main and
big-end bearing inspection.

X

7 Intermediate shaft
(diesel engines only) -
removal and refitting

Removal

1 Refer to Chapter 2B and carry out the
following:

7.3a Slacken the retaining bolts

6.13 Use a micrometer to measure the
diameter of aach main bearing journal

a) Remove the timing beift.

b) Remove the intermediale shaft sprocket.
2 Before the shaft is removead, the endfloat
must be checked. Anchor a DTI gauge to the
cylinder block, with its probe in line with the
intermediate shaft centre axis (see
illustration). Push the shaft into the cylinder
block to the end of its travel, zero the DTI
gauge and then draw the shaft out to the
opposite end of its travel. The manufacturers
do not quote a figure for intermediate shaft
endfioat - as a guide, the figure for camshaft
endfioat may be used. Renew the shaft if the
endfloat exncessive.
3 Slacken the retaining bolts and withdraw
the intermediate shaft flange. Recover the O-
ring seal, then press out the oil seal (see
lustrations).
4 Withdraw the intermadiate shaft from the
cylinder block, and inspect the drive gear at
the end of the shaft; if the testh show signs of
axcessiva wear, or are damaged in any way,
the shaft should be renewed.

5 If the oll ssal has bean leaking, check the
shaft mating surface for signs of scoring or

damage,

Refitting

6 Libarally oil the intermediate shaft bearing
surfaces and drive gear, then carefully guide
the shaft inte the cylinder block and engage
the journal at the leading end with its support
bearing.

7 Press a new shaft ofl seal into its housing in
the intermediate shaft flange, and fit a new O-
ring seal to the inner sealing surface of the

flange.

7.3c Press out the oil seal. ..

7.3d ...then recover the O-ring seal
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8.6 To clean the cylinder block threads,
nun a correct-size tap into the holes

& Lubricate the innar lip of the seal with clean
engine oil, and siide the flange and seal over
the end of the intermediate shaft. Ensure that
the O-ring is correctly seated, then fit the
flange retaining bolts and tighten them to the
specified torque. Check that the intermediate
shaft can rotate freely.

9 With reference to Chapter 2B, refit the
timing belt sprocket to the intermediate shaft
and tighten the centre bolt to the specified

torque.

8 Cylinder block/crankcase
casting - cleaningand
inspection

Cleaning

1 Remove all external components and
electrical switches/sensors from the block.
For complete cleaning, the core plugs should
ideally be removed. Drill a small hole in the
plugs, then insert a seli-tapping screw into the
hole. Extract the plugs by pulling on the screw
with a pair of grips, or by using a slide
hammer.

Zltes

10 =—o
_-|‘\.

8.12 Bore measurement points

2 Scrape all traces of gasket and sealant from
the eylinder block/crankcase, taking care not
to damage the sealing surfaces.

3 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out, and the holes re-
tapped. Use new plugs when the engine is
reassemblid,

4 It the casting Is extremely dirty, it should be
steam-cleaned. After this, clean all oll holes
and galleries one more time. Flush all intemal
passages with wamm water until the water runs
clear. Dry thoroughly, and apply a light film of
oll to all mating surfaces and cylinder bores,
to prevent rusting. If you have access to
compressed air, use it to speed up the drying
process, and to blow out all the oil holes and
galleries,

Warning: Wear eye protection
when using compressed airl

5 I the castings are not very dirty, you can do
an adequate cleaning job with hot, soapy
water and a stiff brush. Take plenty of time,
and do a thorough job. Regardiess of the
cleaning method used, be sure to clean ail oil
holes and galleries very thoroughly, and to dry
all components well. Protect the cylinder
bores as described above, to prevent nisting.
6 All threaded holes must be clean, to ensure
accurate torque readings during reassembly,
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration).
possible, use compressed air to clear the
holes of debris produced by this operation.
Note: Take exira care fo exclude all cleaning
liguid from blind tapped holes, as the casting
may be cracked by hydraulic action if & bolt is
threaded into a hole containing liquid.

T Apply suitable sealant to the new oil gallery
plugs, and insert them into the holes in the
block. Tighten them securaly.

8 If the engine is not going to be reassembled
immediately, cover it with a large plastic bag
to keep it clean; protect all mating surfaces
and the cylinder bores as described above, to
prevent rusting.

Inspection

9 Visually check the casting for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase  with
professional equipment. If dafects are found,
have them repaired if possible; if not, a new
block will be requirad.

10 Check the cylinder bores for scuffing or
scoring. Any evidence of this kind of damage
should be cross-checked with an inspection
nflhepiﬂmmmﬂmﬁnfmmmmar, If
the damage is in its early stages, it may ba
possible to repair the block by reboring it

Seek the advice of an engineering workshop
before you progress,

11 To allow an accurate assessment of the
wear in the cylinder bores to be mada, thes
diameter must be measured at a number of
points, as follows. Insert a bore gauge inte
bore No 1, and take three measurements in
line with the crankshaft axis; ona at the top of
tha bore, roughly 10 mm below the bottom of
the wear ridge, one halfway down the bore
and one at a point roughly 10 mm the bottom
of the bore. Note: Stand the cylinder block
squarely on a workbench during this
procedure, inaccurate results may be
obtained if the measurernents are taken when
the engine mounted on a stand.

12 Rolate the bore gauge through 90°, so
that it is at right-angles to the crankshaft axis
and repeat the measurements detalled in
paragraph 11 (see illustration). Record all six
measurements, and compare them with the
data listed in the Specifications. If the
difference in dlameter betwean any two
cylinders exceeds the wear limit, or if any one
cylinder exceeds its maximum bore diameter,
then alf four cylinders will have to be rebored
and oversize pistons will have to be fitted.
Note that the imbalances produced by not
reboring all the cylinders together would
render the engine unusabla,

13 Use the piston diameter measuraments
recorded earlier (see Section 5) 1o calculate
the piston-to-bore clearances. Figures are not
available from the manufacturer, 50 seek the
advice of your VAG dealer or engine
reconditioning specialist.

14 Place the cylinder block on a level work
surface, crankcase downwards. Use a straight
edge and a set of feeler blades 1o measure the
distortion of the cylinder head mating surface in
both planes. If the measurement exceeds the
specified figures, repair may be possible by
machining (on petrol engines) - consult your
dealer for advice. On diesel engines, machining
the head mating surface is not permissible.

15 Before the engine can be reassembled,
the cylinder bores must be honed. This
process involves using an abrasive tool to
produce a fine, cross-hatch pattern on the
inner surface of the bore, This has the effect of
seating the piston rings, resulting in a good
seal between the piston and cylinder. There
are two types of honing tool available to the
home mechanic, both are driven by a rotary
power tool, such as a drill. The botile brush
hone is a stiff, cylindrical brush with abrasive
stonez bonded to its bristles. The more
conventional surfacing hone has abrasive
stones mounted on spring-loaded legs. For
the inexperisnced home  mechanic,
satisfactory results will be achieved more
easily using the bottle brush hone. Note: If you
are unwilling to tackle cylindar bore honing, an
engineering workshop will be able to camy out
the job for you at a reasonable cost,

16 Carry out the honing as follows; you will
need one of the honing tools described
above, a power drill/air wrench, a supply of
clean rags, some honing oil and a pair of
salety glasses.
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17 Fit the honing tool in the drill chuck.
Lubricate the cylinder bores with honing oil
#nd insert the honing tool into the first bora,
tha stones to allow it to fit. Tum
“on the drill and as the tool rotates, move it up
- and down in the bore at a rate that produces a
e cross-hatch pattemn on the surface. The
pes of the pattern should ideally cross at
50 to 60°, although some piston ring
lurars may quote a different angle;
k the literature supplied with the new
=ngs (see illustration).

3 Warning: Wear safety glasses to
ﬂ protect your eyes from debris

' fiying off the honing tool.
98 Use plenty of oil during the honing
ocess. Do not remove any more material

Is necessary to produce the required
sh. When removing the hone tool from the
‘Bere, do not pull it out whilst it is still rotating
; ain the up/down movemant until the
‘shuck has stopped, then withdraw the tool
st rotating the chuck by hand, in the
‘mormal direction of rotation.
18 Wipe out the oil and swarf with a rag and
‘sroceed to the next bore. When all four bores
& been honed, thoroughly clean the whole
block in hot soapy water to remove
h‘mafhu‘ingnllmddm The block iz
in when a clean rag, moistened with new
gine oil does not pick up any grey residue
hen wiped along the bore.
20 Apply a light coating of engine oil to the
mating surfaces and cylinder bores to prevent
st forming. Wrap the block in a plastic bag
tl reassamibhy.

D

Even though the main and big-end bearings
be renewed during the engine
, the old bearings should be retained
' crnsa examination, as they may reveal
wable information about the condition of
=& engine (see llustration).
2 Bearing failure can occur due to lack of
orication, the presence of dirt or other
Sreign particles, overloading the engine, or
moslm Regardless of the cause of bearing
Sailure, the cause must be corrected before
W& engine is reassembled, to prevent it from
Sappening again.
3 When examining the bearing shells, remove
- Sem from the cylinder block/crankcase, the
- main bearing caps, the connecting rods and the
sonnecting rod big-end bearing caps. Lay them
out on a clean surface in the same general
po=ition as their location in the engine. This will
&nable you to match any bearing problems with
e comesponding crankshaft joumnal. Do not
fouch any shell's intemal bearing surface with
your fingers while checking it, or the delicate
surface may be scratched.,

E- i i

B.17 Cylinder bore honing pattern

4 Dirt and other foreign matter gets into the
angine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present. Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning mathods,
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, but will
score or gouge the bearing and journal. The
best prevantion for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.

5 Lack of lubrication (or lubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeazes the oll from the

FATIGUE FNI..UHE

9.1 Typical bearing failures

bearing face) and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oll passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also cil-starve a bearing,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing tums blue
from overheating.

€ Driving habits can have a definite effect on
bearing Hfe. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, tending to squeeze out the il film.
These loads cause the bearings to flex, which
produces fine cracks in the bearing face
{fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.

7 Short-distance driving leads to comosion of
bearings, because insufficient engine heat is
produced to drive off the condensed waler
and corrosive gases. These products collect
in the engina oll, forming acid and sludge. As
the oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
maternial.

8 Incorrect bearing installation during engine
assembly will lead 1o bearing failure as wall.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell rasult in high spots on
the bearing, which lead to failure.

8 Do not touch any shell's internal bearing
surface with your fingers during reassembly;
there is a risk of scratching the delicate
surface, or of depositing particles of dirt on it.
10 As mentioned at the baginning of this
Secticn, the bearing shells should be renawed
as a matter of course during engine overhaul;
to do otharwise is false economy.

Selection

11 Main and big-end bearings for the engines
described in this Chapter are available in
standard sizes and a range of undersizes to
suit reground crankshafts - refer to
Specifications for details.

12 The running clearances will need to be
checked when the crankshaft is rafitted with
its new bearings (see Section 11).

10 Engine overhaul -
reassembly sequence

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work invoived, and to ensure that all
iterns necessary for reassembly of the engine
are at hand. In addition to all normal tools and
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L
11.3 Bearing shells correctly refitted

A Recess in beaning
saddle

materials, thread-locking compound will be
needed. A suitable tube of liquid sealant will
also ba required for the joint faces that are
without gaskets. It is recommended that the
manufacturer's own products are used, which
are specially formulated for this purpose; the
relevant product names are quoted in the text
of sach Saction whera they are required.
2 In order to save time and avoid problems.
engine reassembly should ideally be carried
out in the following order:

a) Crankshaft fnot engine codes AER and ALL).

b Piston/connecting rod assemblies.

c) Oil pump (see Chapter 24 or B).

d) Sump (see Chapler 24 or 8.

a) Flywheel/drivepiate (see Chapter 24 or B).

fl Cylinder head and gaskel (see Ghapler 2A

or B).
g) Timing balt tensionar, sprockels and
timing belt (see Chapter 2A or B).
h) Engine extamal components and
) Auxiliary drivebelts, pulieys and tensioners
{see Chapter 24 or B).
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repained. The components should be laid out
{or in individual containers) on a completely
clean work surface.

11.8 Fit the new lower half main bearing
shells to the main bearing caps

B Lug on bearing shell
C Oil hole

! fefiting and run %
Glearance check R

Maote: This Section does not apply to enginas
which have an aluminivm cylinder block
fengine codes AER and ALL). On these
enginas, the crankshaft must not be removed,
nar even the main bearing cap bolts loosened,
due to the danger of distorting the cylinder
block. Measuring the main bearing running
clearances is nol possible with normal
workshop fools on these engines.

1 Crankshaft refitting is the first stage of
engine reassembly following overhaul, At this
point, it is assumed that the crankshaft,
cylinder block/crankcase and bearings have
been cleaned, inspected and reconditioned or
renowed.

2 Place the cylinder block on a clean, level
work surface, with the crankcase facing
upwards. Unbolt the bearing caps and
carefully release them from the crankcase; lay
them out In order to ensure Ccofrect
reassembly. If they are sfill in place, remove
the bearing shells from the caps and the
crankcase, and wipe cut the inner surfaces
with a clean rag - they must be kept spotlessly
clean.

3 Clean the rear surface of the new bearing
shalls with a rag, and lay them on the bearing
saddies. Ensure that the orientation lugs on
the shells engage with the recesses in the
saddles, and that the cil holes are correctly
aligned (see Hlustration). Do not hammer or
otherwise force the bearing shells into place.
It is critically important that the surfaces of the
bearings are kept free from damage and
contamination.

4 Give the newly-fitted bearing shelis and the
crankshaft journals a final clean with a rag.
Check that the il holes in the crankshaft are
free from dirt, as any left here will become

11.7 Lay a piece of Plastigauge on each journal, in line with the
crankshaft axis

embedded in the new bearings when the
engine is first started.

5 Carefully lay the crankshaft in ihe
crankcase, taking care not to dislodge the

bearing shells.

Running clearance check

6 When the crankshaft and bearings are
refitted, a clearance must exist between them
to allow lubricant to circulate. This clearance
is impossible to check using feeler blades, 50
Plastigauge is used. This Is a thin strip of soft
plastic that is erushed between the bearing
shells and journals when the bearing caps aré
tightened up. The change in its width thea
indicates the size of the clearance gap.

7 Cut off five pleces of Plastigauge, just
shorter than the length of the crankshaft
journal. Lay a piece on each journal, in ling
with its axis (see illustration).

8 Wipe off the rear surfaces of tha new lowes
half main bearing shells and fit them to the
main bearing caps, ensuring the locating lugs
engage correctly (see illustration).

9 Wipe the front surfaces of the bearing
shells, and give them a light coating of
silicone release agent - this will pravent the
Plastigauge from sticking to the shell. Fit the
caps in their comect locations on the bearing
saddles, using the manufacturar's markings
as a guide, Ensure that they are comectly
arientated - the caps should be fitted such
that the recesses for the bearing shell locating
lugs are on the same side as those in the
bearing saddle,

10 Working from the centre bearing cap.
tighten the bolts one half turn at a time until
they are all correctly torqued (on diesel
engines, tighten only to the Stage 1 torgue -
no further). Do not let the crankshaft tum at all
whilst the Plastigauge fs in place.
Progressively unbolt the bearing caps and
remove them, taking care not to dislodge the
Plastigauge.




o010 Weekly checks

Introduction

There are some very simple checks which
need only take a faw minutes to camry out, but
which could save you a lot of inconvenience
and expense.

These “Weekly checks® require no great skill
or special tools, and the small amount of time
they take to perform could prove to be very
well spent, for exampla;

[0 Keeping an eye on tyre condition and
pressures, will not only help to stop them
wearing out prematurely, but could also save
your life.

[0 Many breakdowns are caused by slectrical
problems. Battery-redated faults are particularty
common, and a quick check on a regular basis
will often prevent the majority of these.

Underbonnet check points

1 if your car develops a brake fluid leak, the
first time you might know about it is when
your brakes don't work properly. Checking
the level regularly will give advance waming of
this kind of problem.

1 If the oil or coolant levels run low, the cost
of repairing any engine damage will be far
greater than fixing the leak, for example.

| 4 1.4 litre petrol

A Engine oil fevel dipstick

B Engine oil filler cap

IC Coolant expansion tank

D Brake fluid reservoir

E Power steering fiuid resenvoir
F Screen washer fluld reservoir
G Battery

1 1.9 litre diesel

A Engine oil level dipstick

B Engine oil filler cap

C Coolant expansion tank

D Brake fiuid reservoir

E Fower steering fluid neservoir
F Screen washer fluid reservolr
G Battery
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41.11 Measure the width of the crushed
Plastigauge using the scale provided

41 The width of the crushed Plastigauge can
sow ba measured, using the scale provided
f=ee illustration). Use the correct scale, as
Soth imperial and metric are printed. This
measurement indicates the running clearance
~ compare it with that listed in Specifications.
¥ the clearance is outside the tolerance, it
=y be due to dirt or debris trapped under the
‘Bearing surface; try cleaning them again and
f the clearance check. If the resulls are
#till uracceptable, re-check the journal
‘@ameters and the bearing sizes. If the
Flastigauge is thicker at one end, the joumnals
may be taperaed, and will require regrinding.
12 When you are satisfied that the
clearances are correct, carefully remove the
remains of the Plastigauvge from the journals
‘and bearings faces. Use a soft, plastic or
wooden scraper as anything metallic is likely
‘%o damage the surfaces,

Crankshaft - final refitting

13 Lift the crankshaft out of the crankcase.
Wipe off the surfaces of the bearings in the
‘erEnkcase and the bearing caps. Fit the thrust
‘bearings either side of the No 3 bearing saddle,
‘Between cylinders No 2 and 3. Use a small
‘guantity of grease to hold them in place; ensure
#hat they are seated comectly in the machined
secasses, with the oll grooves facing outwards.
44 Liberally coat the bearing shells in the
crankcase with clean engine ofl of the
“appropriate grade.

15 Lower the crankshaft into position so that
Mo 2 and 3 cyfinder crankpins are at TDC; No 1
2nd 4 cylinder crankpins will then be at BDC,
peady for fitting No 1 piston.

11.17 Fitting a main bearing cap in place

11.16 Fitting the thrustwashers to No 3
bearing cap

16 Lubricate the lower bearing shells in the
main bearing caps with clean angine oil, then fit
the thrustwashers to either side of bearing cap
No 3, noting that the lugs protruding from the
washers engage the recesses in the side of the
bearing cap (see illustration). Make sure that
the locating lugs on the shefls are still engaged
with the comesponding recesses in the caps.
17 Fit the main bearing caps in the correct
order and orientation - No 1 bearing cap must
be at tha timing belt end of the enging, and
the bearing shell localing recesses in the
bearing saddies and caps must be adjacent to
each other (see illustration). Insert the
bearing cap bolts (new bolts on diesal
engines) and hand-tighten them only.

Petrol engines

18 Working from the centre bearing cap
outwards, tighten the retaining bolts to the
spacifisd torque.

Diesel engines

18 Working from the centre bearing cap
outwards, tighten the retaining bolts to the
specified Stage 1 torque (see illustration).
20 Working in the same sequence, tighten
the boilts further to the specified Stage 2
angle. Use an angle-measuring gauge, if
available, 1o ensure accuracy.

All engines

21 Refit the crankshaft rear oil seal housing,
together with a new oil seal; refer to Part A or
B (as applicable) of this Chapter for details.
22 Check that the crankshaft rotates freely by
turning it manually, If resistance is falt, re-check
the running clearances, as described above.

11.18 Tighten the bearing cap bolts to the
specified torque

23 Carry out a check of the crankshaft
endfloat as described at the beginning of
Section G, If the thrust surfaces of the
crankshaft have been checked and new thrust
bearings have been fitted, then the endfloat
should be within specification.

RN
1 At this point, it is assumed that the pistons
have been correctly assembled to their
respective connecting rods, and that the
piston ring-to-groove clearances have bean
checked. If not, refer to the end of Section 5.
2 Before the rings can be fitted to the pistons,
the end gaps must be checked with the rings
fitted into the cylinder bores.

3 Lay out the piston assemblies and the new
ring sets on a clean work surface so that the
components are kept together in their groups
during and after end gap checking. Place the
crankcase on the work surface on its side,
allowing access to the top and bottom of the
bores.

4 Take the No 1 piston top ring and insert it
into the top of the bore. Using the No 1 piston
as a ram, push the ring close 1o the bottom of
the bore, at the lowest point of the piston
travel. Ensure that it is perfectly square in the
bore by pushing firmly against the piston
Crown,

5 Use a set of feeler blades to measura the
gap batween the ends of the piston ring; the
correct blade will just pass through the gap
with a minimal amount of resistance (see
illustration). Compare this measurement with
the wear limit listed in the Specifications.
Check that you have the comect ring before
deciding that a gap is incomrect. Repeat the
operation for all rings.

€ If new rings are being fitted, it is unlikely
that the end gaps will be too small. If a
measurement is found to be undersize, it must
be comected or there is the rsk that the ends
of the ring may contact each other during
operation, possibly resulting in engine
damage. Ensure that the ring has been fitted
in itz comect location, and consult your parts
supplier if the ring end gap is still too small.

12 Pistons and piston rings -
assembly

12.5 Checking a piston ring end gap using
a feeler blade
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12,7 Piston ring TOP marking

7 When all the pisten ring end gaps have
bean verfied, they can be fitted to the pistons.
Work from the lowest ring groove (oil control
ring) upwards, Mote that the oil control ring
comprises two side rails separated by a
expander ring. Mote also that the two
compression rings are different in cross-
saction, and so must be fitted in the comect
groove and the right way up, using a piston
ring fitting tool. Both of the compression rings
have marks stamped on one side to indicate
the top facing surface (see illustration).
Ensure that these marks face up when the
rings are fitted.

8 Distribute the end gaps around the piston,
spaced at 120° intervals to the each other.
Note: If the piston ring manufaciurer supplies
specific fitting instructions with the rings,
follow these exciusivaly.

13 Piston and connecting rod
assemblies - refitting and big-
end bearing clearance check

Big-end running clearance
check

Mote: At this point, it is assumed that the
crankshaft fs fitted fo the engine, as described
in Section 11.

1 As with the main bearings (Section 11), a
running clearance must exist between the big-
end crankpin and its bearing shells to allow oil
to circulate. There are two methods of
checking the size of the running clearance, as
described in the following paragraphs.

2 Place the cylinder block on a clean, level
work surface, with the crankcase facing
upwards. Position the crankshaft such that
crankpins Mo 1 and 4 are at BDC.,

3 The first method is the least accurate and
involves bolting bearing caps to the big-ends,
away from the crankshaft, with the bearing
shells in placa. Note: Correct crisntation of
the bearing caps is critical; refer to the notes
in Section 5. Tha intamal diarneter formed by
the assembled big-end is then measured
using internal vermier cafipers. The diameter of
the respactive crankpin is then sublracted
from this measurement and the result is the
running clearance.

4 The second method of camrying out this
check involves the use of Plastigauge, in the
same manner as the main bearing running
clearance check (see Section 11) and is much
more accurate than the previous method,
Clean all four crankpins with a clean rag. With
crankpins No 1 and 4 at BDC initially, place a
strand of Plastigauge on each crankpin
journal,

5 Fit the upper big-end bearing shells to the
connecting rods, ensuring that the locating
luge and recesses engage comectly.
Temporarily refit the piston/connecting rod
assemblies to the crankshaft; refit the big-end
bearing caps, using the manufacturer's
markings to ensure that they are fitted the
comect way around - refer to Final refitting for
details.

6 Tighten the bearing cap nuts/bolts to the
specified Stage 1 torque only - no further.
Take care not to disturb the Plastigauge or
rotate the connecting rod during the
tightening process.

T Dismanile the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigauge envelope to determine the
big-end bearing running clearance and
compare it with the figures listed in
Specifications.

8 If the clearance is significantly different
from that expected, the bearing shells may be
the wrong size (or excessively worn, if the
ariginal shells are being re-used). Make sure
that no dirt or oil was trapped between the
bearing shells and the caps or connacting
rods when the clearance was measured. Re-
check the diameters of the crankpins. Note
that if the Plastigauge was wider at one end
than at the other, the crankpins may be
taperad. When the problem is identified, fit
new bearing shells or have the crankpins
reground to a listed undersize, as appropriate.
8 Upon complation, carefully scrape away all
traces of the Plastigauge material from the
crankshaft and bearing shells. Use a plastic or
wooden scraper, which will be soft enough to
prevent scoring of the bearing surfaces.

Bearing shell pre-tension check
- petrol engines
10 Using internal and external vernier
calipers, measure the internal diameter of the
assembled connectling rod and big-end
bearing cap, and the diameter of its bearing
shells, as shown (see illustration). Subtract
the connecting rod intermnal diameter from the
shell diameter to obtain the shell pre-tension.
If the figure obtained is less than the specified
minimum, new shells should be fitted.
Piston and mnnecﬂ? rod
assemblies - final refitting

11 Mote that the following procedure
asgumes that the crankshaft main bearing
caps are in place (see Section 11).

12 Ensure that the bearing shells are correctly
fitted, as described at the beginning of this
Section. if new shells are being fitled, ensure

that all traces of the protective grease are
cleaned off using paraffin. Wipe dry the shelis
and connecting rods with a lint-free cloth,

13 Lubricate the cylinder bores, the pistons,
and piston rings with clean engine oil. Lay out
each piston/connecting rod assembly in ordar
on a work surface. On engine code AEV, it
the new bolts to the connecting rods with
short sections of rubber hose or tape over the
bolt threads, to protect the cylinder bores and
crankshaft journals during reassermbly.

14 Start with piston/connecting rod
assembly No 1. Make sure that the piston
rings are still spaced as described in Section
12, then clamp them in position with a piston
ring coMmpressor. |
15 Insert the piston/connecting rod assembly
into the top of cylinder No 1. Lower the big-
and in first, guiding it to protect the cylinder
bores. i
16 Ensure that the orientation of the pistonin
its cylinder is comrect - the piston crown,
connecting rods and big-end bearing caps
have markings, which must point towards the
timing beflt end of the engine when the piston
is installed in the bore - refer to Section 5 for
details.

17 Using a block of wood or hammer handls
against the piston crown, tap the assembly
into the cylinder until the piston crown is flush
with the top of the cylinder.

18 Ensure that the bearing shell is still
comectly installed. Liberally lubricate the
crankpin and both bearing shells with clean
engine oil. Taking care not to mark the
cylinder bores, tap the piston/connecting rod
assembly down the bore and onto the
crankpin. Refit the big-end bearing cap,
fightening its new retaining nuts/bolts finger-
tight at first. Mote that the crientation of the
bearing cap with respect to the connecting
rod must be correct when the two
components are reassembled. The
connecting rod and its comesponding bearing
cap both have markings machined into them,
close to their mating surfaces - these must
both face in the same direction as the amrow
on the piston crown (e towards the timing belt
and of the engine) when correctly installed -
refer to Section 5 for details.

13.10 Dimensions for calculation of big-
end bearing shell pre-tension

a& Connecting rod intemal diameter

b Bearing shell diameier
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13.19 Piston orientation and fitting order

13.21

(diesel engine code AHG, AKU or AGD)

18 On diesel engines excepl code AEF
idirect injection diesel engines), the piston
crowns are specially shaped. Because of this,
pistons 1 and 2 are different to pistons 3 and
4. When correctly fitted, the larger inlet valve
chambers on pistons 1 and 2 must face the
Sywheel end of the engine, and the larger inlet
wvalve chambers on pistons 3 and 4 must face
the timing belt end of the engine (see
Hlustration). Mew pistons have number
markings on their crowns to indicate their type
- 1/2 denotes piston 1 or 2, 3/4 indicates
piston 3 or 4,

20 On engine code AEY, remove the hose or
tape from the connecting rod bolt threads.

21 Oil tha threads and contact faces of the
new retaining nuts/bolts with clean engine oil.
Tighten the nuls/bolts half a tum at a time to
tha specified Stage 1 torque (see lllustration).
22 Now tighten the nuts/bolts further to the
=pacified Stage 2 angle. Use an angle-
measuring gauge, if available, to ensure
‘accuracy (see illustration).

23 Refit the remaining three piston/
connecting rod assembilies in the same way.
24 Rotate the crankshaft by hand. Check that
i turns freely; some stiffness is fo be
axpected if new parts have been fitted, but
there should be ne binding or tight spots.
‘Diesel engines

25 If new pistons are to be fitted, or if a new
short engine is to be installed, the projection
of the piston crowns above the cylinder head
at TDC must be measured, to determine the
type of head gasket that should be fitted.

26 Turn the cylinder block over (so that the
crankcase s facing downwards) and rest it on
a stand or wooden blocks. Anchor a DTI
gauge to the cylinder block, and zero it on the
head gasket mating surface. Rest the gauge
probe on No 1 piston crown and turn the
crankshaft slowly by hand so that the piston
reaches and then passes through TDC.
Measure and record the maximum deflection
at TDC.

27 Repeat the measurement at piston Mo 4,
then tumn the crankshaft through 180° and
take measurements at pistons Nos 2 and 3.

28 il the measuremenis differ from pisten to
piston, take the highest figure and use this to
determine the head gasket type that must be
used - rafer to the Specifications for details.

20 Note that if the original pistons have been
refitted, then a new head gasket of the same
type as the original item must be fitted; refer
to Chapter 2B for details of how to identify

different head gasket types.
14 Engine - %
initial start-up after overhaul
and reassembly X
1 Refit the remainder of the engine

componants in the order listed in Section 10,
referring to Part A or B where necessary. Rafit
the engine (and transmission) to the vehicle as
described in Section 2. Double-check the
engine ofl and coolant levels and make a final
check that everything has been reconnected.
Make sure that there are no tocls or rags lelt
in the engine compartment.

Petrol models

2 Remove the spark plugs, referming to
Chapter 1A for details.

13.22 ... and Stage 2 torque setlings

&
big-end bearing cap bolts to the Stage 1...

loa

Tightening the

ol

3 The engine must be immobilised such that
it can be turned over using the starter mator,
without starting - disable the fuel pump by
unplugging the fuel pump power relay from
the relay board; refer to the relevant Part of
Chapter 4 for details. Alternatively, identify
and remove the fuel pump luse.

Caution: On vehicles with a catalytic
converter, it is potentially damaging fo
immaobilise the engine by disabling the
ignition system without first disabling the
fuel system, as unburnt fuel could be
supplied to the catalyst. When the engine
is later started, the unburnt fuel in the
converter may ignite and irreparably
damage the converter.

4 Tum the engine using the starter motor until
the oil pressure waming light goes out. If the
light fails to extinguish after several seconds
of cranking, check the engine oil level and that
the oil filter is secure. Assuming these are
correct, check the security of the il pressura
gwitch wiring - do not progress any further
until you are satisfied that oil is being pumped
around the engine at sufficient pressura,

5 Refit the spark plugs, and reconnect the
fuel pump relay (or refit the fuel pump fuse).

Diesel models

6 Disconnect the electrical wiring from the
fuel cut-off valve (stop solencid) at the fuel
injection pump - refer to Chapter 4C for
details.

7 Tum the engine using the starter motor until
the oil pressure waming light goes out.

8 If the light fails to extinguish after several
seconds of cranking, check the engine oil
leviel and thal the ol filter is secure. Assuming
these are comrect, check the security of the oil
pressure switch wiring - do not progress any
further until you are satisfied that oil is being
pumpead around the engine at sufficient

pressure,
9 Heconnect the fuel cut-off valve wiring.



‘poued sij jo
pus ay) Je pabueys aue sayy pue (o suiBua ay)
1Bl papuBwiLodes § }| Jeeb Aue u| speeds
Buibua moj 12 JNoge| o) 31 MO JO "BiCl-InY
12 suibua sy} 8ieIado JoU og (Wn DOOL) Sew
009 154 2Y) J0j Uj-unJ puE 'Mau SE pajeal)
&q isnuw auiBue eyl ‘pany ueeq ey sbureeg
yeysuesd Jo sbuy ‘suoisid meu § g

“Apquesseal Bupolo) ura
usaq sey auibus ay) sauo sljoq peay Jepulks
241 ueybin-ea 0] peeu ou s1 asey) edeyd

sy} Ul peguosap seuibus eyl B uD AL
*Amessaseu se dn-do} pue 'sjeas| JUBj00D

PUE |0 8U) %0000, ‘SEINUIL M3} B JO4Y S
‘HI MdeyD Joy/pue OF meideyd Ul paquosep
se ‘paads ejp| euibus pue Bupun duwnd
uonaefu) |en) eyl HOBUD *SIBPOLL [9S9ID UD PL
“esoy doj ey}

ybBnouuy Bugenoud ey st JeiEm Joy nun Bunp
ouibue ey deey ‘em s e Bununssy g
"Bujuuns spucdes mey e Jaye

umop uaeinb pinoys suibus syy Ing 'Asiou

unu Aenu few siadde; aynmipAy eyl ZL

‘SHS00ap |10 Jo wing
pue dn jeey swauodwod se exows Jo awnpd
[PUDISEI00 @Y} PUE S(|OWS PPO BWOS BB
8J8U)} Ji PAULBIE 8 J,UCQ "SHED| IO PUB JBJEM
"|any o) ¥oayo ‘Bunp 51 euibue eyl aum L1
ensn wewy JeBuc) e & aq Aew s Bupjues
8Y) ‘paqInisIp uesq eary sjusuodwod Wweisis
19Ny 5% Jey} a/emE 84 Ing ‘auibiue ey LIS 0L

Sjepow iy

sainpaso.d [NeyleAo pue [eaowsal suibug gze0z



Chapter 3

Cooling, heating and ventilation systems

Contents
Air conditioning compressor drivebelt - check and Cooling system electrical switches - testing, removal and refitting . 8
L e O Suchaphr‘l Cooling system hoses - disconnection and renewal . ............ 2
Air conditioning system - general information and precautions .. Electric cooling fan - testing, removal and refiting .............. 5
Air conditioning system components - removal and refitting . 12 General information and precautions .......cccciaraaaiaaeans 1
Antifreaze MiXbUre .. ..oovviesssssssnnasssscaanas E‘-e-ac:l-naptun Heater/ventilation components - removal and refitting .. ......... a9
Coolantlavelcheck ... .....ccovvmercacannssy See Weekly chacks  Heater/ventilation vents and housings removal and refitting . ... . 10
Coolant pump - removal and refitting .. ... .. cciiianiainas 7 Heating and ventilation system - general information ............ 8
Coolant pump drivebell - diesel engine models . ... .. See Chapter 1B Radiator - removal, inspection and refitting ................... 3
Cooling system - dralning . ........oooviriaaroenes Soe Ghapter 1 System MUSHING « .« .euereremsrerassmmmaszasassns See Chapter 1
Cooling system-filling ..........cc0iaivaeiinneas See Chapter 1 Thermostat - removal, testing and refitting ..............o00een 4
Cooling system -flushing . ........coiminenaeinnns See Chapter 1
Degrees of difficulty
Easy, suftable for % Fairly easy, suitable Dllu.l.ﬂ.ﬂ:iabr Very difficult,
navice with ittle ﬁ::rbegmarm aiﬂahfamn‘patn suitable for expert DIY
experience % or professional
Specifications
General
Expansion tank cap opening Pressurg ...........c.ceansarsasrnns 1.4 to 1.6 bars
Thermostat
Opening tempearatures:
Petrol engine models:
SIAMS IO OPBN .. ... caiaaniiasaas e a et 84°C
Fully ODBN .. ..ccocviiasssmnsnnmsnnhrinsnmsssssssnneanae 88°C
Diesel engine models:
T - S P S R 85°C
Fully OPBM .. cocvsensnnnassasasasssnsssrasassasasssanns 105°C
Electric cooling fan(s)
Cooling fan{s) cut in:
Stage 1 speed:
SWICRBE 0N . . s cvvv s s ssssssnsssmmansssssnassnnsnnssssns 92 10 87°C
SwHches Off . ....ocicciiansanuaaansassraannnnnanssrsns 84 to 91°C
Stage 2 speed:
o e 1T 99 to 105°C
SUMCREE OFf . . .. e e s S 91 to 88°C
Torque wrench settings Nm Ibf ft
Coolant elbow to cylinder head (diesel engine models) ............. 10 7
Coolant pump bracket bolts (diesel engine models) ............... 25 i1:]
Coofant pump mounting bolts:
Dieselengine mogdels .. .......ccsssoreencaiaicineneriananns 10 T
Petrolengine modals ... .......vuiiiineiniasaisesirananane 20 15
Coolant pump pulley boits (diesel engine modelsonly) . ............ 25 18
Radiator cooling fan bracketbolts . ............cooooooiaaannnn. 10 7
Radiator cooling fan retaining nuts .. .....coviuiieeeravasaannans 10 7
Radiator cooling fan thermostatic switch ... ...o.vcviiinenienean 35 26
Radiator mountingbolts .........ccoreociaiiiiiiiiaiiiien 10 7
Thermostat cover bolts (diesel engine models) . ......cconvvvmnnns 10 T
Thermostat housing bofts (petrol enginemodels) . ................ 10 T
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1 General information and
precautions

General information

The cooling system is of pressurised type,
comprising a pump, an aluminium crossilow
radiator, an electric cooling fan, and a
thermostat. The system functions as follows.
Cold coolant from the radiator passes through
the hose to the coolant pump, where it is
pumped around the cylinder block and head
passages. After cooling the cylinder bores,
combustion surfaces and valve seats, the
coolant reaches the underside of the
thermostat, which is initially closed. The coolant
passes through the heater and is retumed
through the cylinder block to the coolant pump.

When the engine is cold, the coolant
circulates only through the cylinder block,
cylinder head, expansion tank and heater.
When the coolant reaches a predetermined
temperature, the thermostat opens and the
coolant passes through 1o the radiator. As the
coolant circulates through the radiator it is
cooled by the inrush of air when the car is in
forward motion. Airflow is supplemented by
the action of the electric cooling fan when
necassary. Upon reaching the radiator, the
coolant is now cooled and the c'grcla is
repeated.

On petral enging models, the coclant pump
is driven by the timing belt, while on diesel
engine models, the pump is mounted
externally, and is driven by the auxiliary
drivebelt.

Coolant tamperature information for the
gauge mounted in the instrument panel, and for
the fuel system, is provided by a single
temperature sensor, mounted in the thermostat
housing on petrol enging models, and in the
coolant outlet elbow on the front of the cylinder
head on diesel engine models. A coolant level
switch is fitted to the expansion tank,

The electric cooling fan mounted on the
rear of the radiator is controlled by a
thermostatic switch. Al a preset coolant
temperature, the switch actuates the fan,

Refer to Section 11 for information on the
air conditioning system.

2.3 Disconnecting the bottom hose from the
thermostat housing (diesel engine model)

Precautions

Waming: Do not attempt to

remove the expansion tank filler

cap or disturb any part of the

cooling system while the engine
is hot, as there is a high risk of scalding. If
the expansion tank filler cap must be
removed before the engine and radiator
hawve fully cooled (even though this is NOT
recommended) the pressure in the cooling
system must first be relieved. Cover the
cap with a thick layer of cloth, to avoid
scalding, and slowly unscrew the filler cap
until a hissing sound can be heard. When
the hissing has stopped, indicating that the
pressure has reduced, slowly unscrew the
filler cap wntil it can be removed; if more
hissing sounds are heard, wait until they
have stopped before unscrewing the cap
completely. At all times keep well away
from the filler cap opening. Be aware that,
in certain circumstances, removing the
filler cap with the system hot can result in
a sudden rush of hot coolant (not just
steam) ernerging from the system.

Do not allow antifreeze to come into
contact with skin or painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open coniainer or in a puddie
in the driveway or on the garage floor.
Children and pets are altracted by its sweet
smell. Antifreeze can be fatal if ingested.

If the engine s hot, the efectric coofing
fan may start rotating even if the engine is
not running, so be careful to keep hands,
hair and loose clothing well clear when
working in the engine compartment.

Refer to Section 11 for precautfons to be
observed when working on models with air
conditioning.

2 Cooling system hoses - %
disconnection and renewal
E\.‘a
a
Note: Refer to the warmings given in Section 1
of this Chapter bafore pmcaedmg

1 If the checks described in Chapter 1 reveal
a faulty hose, it must be renewaed as follows.
2 First drain the cocling system (see
Chapter 1). If the coolant is not due for
ranewal, it may be re-used if it is collected in a
clean container.
3 To disconnect a hose, release its retaining
clips, then move them along the hose, clear of
the relevant inlet/outlet union. Carefully work
the hose free (see illustration). While the
hoses can be removed with relative ease when
new or hol, do not attempt to disconnect any
part of the system while it is still hot.
4 Mote that the radiator inlet and outlet
unions are fragile; do not use axcessive force
when attempting to remove the hoses. If a
hose proves to be difficult to remove, try to
ralease it by rotating the hose ends before
attempting to free it.

If all else fails, cut the hose
with a sharp knife, then slit it
so that it can be peeled off In
two pieces. Afthough this
may prove expensive If the hose k'

5 When fitting a hose, first slide the clips onio
the hose, then work the hose into position. i
clamp type clips weare originally fitted, it is a
good idea to replace them with screw type
clips when refitting the hose. If the hose is
sliff, use a little soapy water as a lubricant, or
soften the hose by soaking it in hot water.

6 Work the hose into position, checking that it
is comectly routed, then slide each clip along
the hose until it passes over the flared end of
the ralevant inlet/outiet union, before securing
it in position with the retaining clip. i spring=-
type clips are used to secure the cooling
system hoses, note that these can lose thes
ability to seal the hose ends and prevent leaks
over time. It is common practice to replace
spring-type clips with the more commaonky
used worm-drive clips when replacing 2
coolant hose.

7 Refill the cooling system (see Chapter 1).

8 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

3 Radiator -
removal, inspection
and refitting

HAYNES If leakage is the reason for
wanting o remove the rad-
:” ii iator, bear in mind that minor
leaks can often be cured
using a radiator sealant which is added
to the coolant with the radiator in situ.

Removal

1 Disconnect the battery negative lead. Note:
if the vehicle has a securlfy-coded radio,
check that you have a copy of the code
number before disconnecting the batlery.
Refer to your VW dealer If in doubt.

3.4 Disconnecting the radiator top hose
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5 Disconnecting the radiator cooling fan
switch wiring plug
2 Drain the cooling system (see Chapter 1).
2 Hemove the radiator grille as describad in
iChapter 11.
% Release the retaining clips and disconnect
e coolant hoses from the radiator (see
sstration).
S Disconnect the wiring connector from the
seoling fan switch on the left-hand end of the
diator (see illustration).
Unbolt and remove the support am for the
ennat lock (see illustrations).
‘On models equipped with air conditioning,
= order to gain the clearance required to
owe the radiator carry out the following.
ng to Chapter 11, remove the front
per and lower skirt where necessary for
cess to the condenser lower mounting
ts. Release the refrigerant lines from all the
mlavant retaining clips, then undo the
@ining bolts and move the condenser
rwards as far as possible, taking great care
st to place any excess strain on the
gerant lines. Do not disconnect the
i lines from the condenser (refer to
e wamnings given in Section 11). Once the
ator has been removed, secure or support

s condenser so that the refrigerant lines ara
ot under strain,

8 On all models, stacken and ramove the four
\sstzining bolts from the rear of the radiater,
$en manoeuvre the radiator out from the front
= tha vehicle (see illustrations).

Sre (] n
If the radiator has been removed due to
suspected blockage, reverse-flush it as
g=cribed in Chapter 1. Clean dirt and debris
om the radiator fins, using an air line (in
which case, wear eya protection) or a soft
Srush. Be careful, as the fins are sharp and
\ sasily damaged.
90 If necessary, a radiator specialist can
perform a flow test on the radiator, to
#=tablish whether an internal blockage exists.
%1 A leaking radiator must be referred to a
" specialist for permanent repair. Do not
=tempt to weld or solder a leaking radiator,
2= damage may result,
42 In an emergency, minor leaks from the
saciator can be cured using a suitable radiator

3.6a Remove the bonnet lock support arm
securing bolt. ..

3.8a Loosen and remove the radiator
retaining boits .

sealant in accordance with the manufacturers
instructions with the radiator in situ.

13 I the radiator is to be sent for repair or
renewed, remove the cooling fan switch from
its lefi-hand end.

Refitting

14 Manoeuvre the radiator into position and
refit its retaining bolts, tightaning them to the
specified torque setting.

15 On models with air conditioning, seat the
condenser in position and securaly tighten its
retaining bolts. Refit the front bumper and
skirt [where removed), and ensure that all
refrigerant lines are retained by all the relevant
clips.

16 The remainder of refitting is a reversal of
removal. On completion, refer to Chapter 1
and refill the ceoling system.

4.4a Using a suitable pair of pliers,
compress and release the hose clip. . .

3,6b ...then unhook the arm from the
lock carrier, and remaove it

3.8b ...then withdraw the radiator from

the front

4 Thermostat -
removal, testing and refitting

\

N

Removal

1 Disconnect the battery negative lead. Note:
If the vehicle has a securily-coded radio,
check that you have a copy of the code
number before disconnecting the battery.
Rafer to your VW dealer if in doubt.

2 Drain the cooling system (see Chapter 1).
Petrol engine models

3 On these models, the thermostat housing is
on tha left-hand and of the cylinder head.

4 Release the rataining clip and disconnect
the coolant hose from the thermostat housing
(sea illustrations).

4.4b . ..and disconnect the hose from the
thermostat housing
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4.5a Loosen and remove the thermostat
cover bolts . ..

5 Slacken and remove the two bolts and
remove the thermostat housing cover (see
illustrations). Take care that the thermostat
does not fall out.

& Recover the sealing ring and withdraw the
thermostat, noting its fitted position. The
thermostat is unusual in that the oparating
unit can be separated from the spring housing
- note which way round it is fitted (see
illustrations). The thermostat appears only to
be available as an assembled unit, however.
Discard the sealing ring: a new one should be
used on refitting.

Diesel engine models

7 On these models, the thermostat is in the
base of the coolant pump housing which is on
the front, right-hand end of the angine,

8 Release the retaining clip and disconnact
the coolant hose from the thermostat cover.

9 Slacken and remove the two retaining bolts
and remove the thermostat cover from the
coolant pump housing (see lllustration).

10 Recover the sealing ring and withdraw the
thermostat, noting its filted position. Discard
tha sealing ring; a new one should be used on
refitting.

Testing

11 A rough test of the thermostat may be
made by suspending it with a piece of string in
a conlainer full of water. Heat the water to
bring it to the boil - the thermostat must open
by the tima the water boils. If not, renew it.

4,6b The thermostat can be separated
from its spring housing

L = y
4.5b ...and carefully remove the
thermostat cover

12 If a thermometer is available, the precise
opening temperature of the thermostat may
be determined, and comparad with the figures
given in the Specifications. The opening
termperature is also marked on the thermostat.
13 A thermostat which fails 1o close as the
water cools must also be renewed.

Refitting

Petrol engine models

14 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that the thermostat is commectly
located in the housing. On early modals
with engina codes ADX, AEA or AEV, the
thermostal bridge support localtes in a
recess in the cover (see illustration).

b) Fit a new sealing ring, then fil the
thermostat cover and tighten the boits

securely.
¢) On completion refill the cooling system as
described in Chapter TA.

Diesel engine models

15 Refitting is the reverse of the removal
sequence, noting the following points:

a) Ensure that the thermosfat is corractly
located in the housing, and fit the new
sealing ring.

b) Tighten the cover bolts to the specified
torque seiting.

c) On completion refill tha cooling system as
described in Chapter 1B.

4.9 Thermostat cover and retaining bolts
(arrowed) sean from below -
diesel engine models

housing

5 Electric cooling fan -
testing, removal and refitting

Testing

1 The cooling fan is supplied with cument
through the ignition switch, cooling fan contral
unit (mounted on the left-hand inner wing), the
relay(s) and fuses/fusible link (see Chapler
12). The circuit is completed by the cooling
fan thermostatic switch, which is mounted in
the left-hand end of the radiator. The cooling
fan has two speed settings; the thermostatic
switch actually contains two switches, one for
the stage 1 fan spead satting and another foe
the stage 2 fan speed selting. Testing of the
cooling fan circult is as follows, noting that the
following check should be camied out on both
the stage 1 speed circuit and stage 2 speed
circuit (rafer to the wiring diagrams at the end
of Chapter 12), i
2 If the fan does not appear to work, first:
check the fuses/lusible links. If they are good,
run the engine until normal operating
temperature is reached, then allow it fo idle. I
the fan does not cut in within a few minutes,
or before the temperature gauge approaches
the 110 mark or the red end of the scale.
swilch off the ignition and disconnect the:
wiring plug from the cooling fan switch.

Bridge the relevant two contacts in the wiring
plug using a length of spare wire, and switch

4.14 Thermostat installation details -
engine codes ADX, AEA and AEV

Thermostat bridge support locates in
recess in thermostat cover (amowed)
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5.5 Disconnect the cooling fan motor
wiring connector

on the ignition. If the fan now operates, the
switch is probably faulty and should be
renewed,

3 If the switch appears to work, the motor
can be checked by disconnecting the motor
wiring connecter and connecting a 12 volt
=upply directly to the motor terminals. If the
motor is faully, it must be renewed, as no
spares are available.

4 If the fan still falls to operate, check the
cooling fan circuit wiring [Chapter 12). Check
gach wire for continuity, and ensure all
connections are clean and free of comosion.

Removal

5 Disconnect the wiring connector from the
cooling fan motor, and unclip the wiring
harmness from the fan mounting bracket (see
fustration).

& Unscrew and remove the three nuts
securing the cooling fan motor mounting
bracket, and remove the cooling fan assembly
to the rear (see illustrations). No spare parts
ara available for tha motor, and if the unit is
faulty, it must be renewed.

Refitting

T Refitting is a reversal of removal, tightening
the cooling fan retaining nuts to the specified

forgque.

B Start the engine and run it until it reaches
normal operating temperature, Continue to
run the engine and check that the cooling fan
cuts in and functions cormectly.

Radiator cooling fan
thermostatic switch

Testing

1 Testing of the switch is described in
Saction 5, as part of tha alectric cooling fan
test procedure.

Removal

2 The switch is located in the left-hand sido
of tha radiator. The engine and radiator should
be cold before removing the swilch,

) b
5.6a Unscrew the mounting nuts ...

3 Dizconnect the battery negative lead. Note:
If the vahicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the battery.
Reter to your VW dealer If in doubt.

4 Either drain the cooling system to below the
level of the switch (as described in Chapter 1),
or have ready a suitable plug which can be
used to plug the switch aperture in the
radiator whilst the switch is removed. If a
plug is used, take great care not to damage
the radiator, and do not use anything
which will allow foreign matter to enter the
radiator.

5 Disconnect the wiring plug from the switch.
6 Carefully unscrew the swilch from the
radiator,

Refitting

7 Refitting Is a reversal of removal, applying a
smear of suitable sealant to the threads of the
switch and tightening it to the specified torque
setting. On completion, refill the cooling
system as described in Chapter 1, or top-up
as described in Weeakly chacks.

B Start the engine and run it until it reaches
normal operating temperature, then continue
to run the engine and check that the cooling
fan cuts in and functions comectly.

Coolant temperature gauge
sensor

Testing

8 The coolant temperalura gauge, mounted
in the instrument paned, is fed with a stabilised
voltage supply from tha instrument panal feed

B8.10a arn temperature sensor
(arrowed] - petrol engine models

5.6b ...then remove the fan motor and its
mounting bracket from the rear of the
radiator

(through the ignition switch and a fuse), and
its earth is controlled by the sansor.

10 The sensor unit is clipped into the base of
the thermostat housing on petrol engine
models, and is clipped into the coolant outlet
elbow on the front of the cylinder head on diesel
engine models (see illustrations). The sensor
containg a thermistor, which consists of an
electronic component whose electrical
resistance decreases at a predetermined rate
as its temperature rises. When the coolant is
cold, the sensor resistance ks high, cument flow
through the gauge is reduced, and the gauge
needie points towards the cold end of the scale,
If the sensor is faulty, it must be renswed.

11 If the gauge develops a fault, first check
the other instruments; if they do not work at
all, check the instrument panel alectrical feed.
i the readings are erratic, thera may be a faull
in the instrument panel assembly. if the fault
lies in the temperature gauge alone, check it
as follows.

12 If the gauge needle remains at the cold
end of the scale, disconnect the wiring
connector from the sensor unit, and earth the
temperature gauge wire (see Wiring diagrams
for details) to the cylinder head. If the neadie
then deflects when the ignition is switched on,
the sensor unit iz proved faulty, and should ba
renewed. If the neadle still does not move,
remove the instrumeant panel (Chapter 12) and
check the continuity of the wiring between the
sensor unit and the gauge, and the feed to the
gauge unit. If continuity is shown, and the
fault still exists, then the gauge is faulty and
should be renswed.

[ i -h [ - .
6.10b Coolant temperature sensor
(arrowed) - diesel engine models
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6.22 Disconnect the wiring plug from the
coolant level sensor

13 If the gauge needle remains at the hot end
of the scale, disconnact the sensor wire. If the
needie then returns to the cold end of the
scale when the ignition is switched on, the
sensor unil is proved fauity and should be
renewed. If the needle still does nol move,
check the remainder of the circuit as
described previously.

Removal

14 Either partially drain the cooling system to
just below the level of the sensor (as
dascribed in Chapter 1), or have ready a
suitable phug which can be used to plug the
sensor aperture whilst it is removed. If a plug
is used, take great care not to damage the
sensor unit aperture, and do not use anything
which will allow foreign matter to enter the
cooling system.

15 Disconnect the battery negative lead -
rafer to the note In paragraph 3.

16 Disconnect the wiring from the sensor.

17 Depress the sensor unit and slide out its
retaining clip. Withdraw the sensor from the
coolant elbow and recover its sealing ring.
Refitting

18 Fit a new sealing ring to the sensor unil.
Push the sensor fully into position and secure
it in place with the retaining clip.

19 Reconnect the wiring connector, then refill
the cooling system as described in Chapter 1
or top-up as described in Weeakly checks,

Fuel system coolant
temperature sensor

20 On all models, the sensor is combined

6.23 Release the securing clips using a
suitable pair of pliers, then disconnect the
expansion tank hoses

with tha coolan! temperature gauge sensor
{see above). Testing of the sensor should be
entrusted to a VW dealer,

Coolant level switch

21 The switch is incorporated into the expan-
sion tank, and cannot be renewed separately.

22 To remove the expansion lank,
disconnect the wiring plug for the level switch
at the top of the tank (see illustration).

23 Either drain the cooling system as
describad in Chapter 1, or use pipe clamps 1o
geal off the coolant hoses to the tank, befora
disconnecting them (see lllustration).

24 Pull off the plastic cover (see illustration),
thaen remove the two mounting nuts and lift the
tank away, noting the locating lug on its base.

25 Refitting is a reversal of removal.

7 Coolant pump -
removal and refitting

DN
Removal

Petrol engine models

1 Drain the cooling system as described in
Chapter 1A,

2 Remove the timing belt as described in
Chapter 24,

3 Unscrew the two bolts securing the coolant
pump and its timing belt guard, and withdraw
the coolant pump and guard from the cylinder
block (see illustrations).

vl by I

7.3b ...and remove the timing belt plastic
guard ...

6.24 Unclip the plastic cover next to the
expansion tank, for access to the
mounting nuts (arrowed)

4 Discard the sealing ring - & new one shouls
be used on refitting. Note it is not possible
to overhaul the pump. If it is faulty, the unit

must be renawed.

Diesel engine models

Mote: New coolant pump/thermostat housing
bracket retaining studs/bolts will be required
on refitting. |
5 Drain the cooling system as described in
Chapter 1B.

6 Remove the altermator as described i
Chapter 54,

7 On models equipped with power steering.
remove the power steering pump as described
in Chapter 10.

8 On models equipped with air conditioning,
unbolt the compressor from its mounting
bracket and position it clear of the engine. Nobes
Do not disconnect the refrigarant lines from the
comprassor (see Wamings in Section 11).

9 Slacken and remove the retaining bolts,
and remave the pulley from the coolant pump.
10 Release the retaining clips and disconnact
the coolant hoses from the back of tha
coolant pump housing and the thermostat
housing.

11 Unscrew the retaining studsbolls (as
applicabla) securing the coolant pump mounting
bracket to the block and remove the bracket
from the engine (see illustration). Note: On
sovne engines it will be necessary to unscrew the
boltfs) thal secure the timing belt cover (o the
bracket. Recover the sealing ring which ks fitted
between the bracket and block and discard it; a
naw one should be used on refitting.

7.3¢ ...and the coolant pump



Weekly checks o-11

Engine oil level

Before you start

¥ Make sure that your car is on level ground.
+ Check the ofl level before the car is driven,
or at least 5 minutes after the engine has been
switched off.

if the oll is checked
vehicle, some of the oil will

HAYNES

HiNT

The correct oil

Modem engines place greal demands on their
oll, It is very important that the correct oil for
your car is used (See “Lubricants, fluids and
tyre pressures”).

Car Care

@ If you have to add oil frequently, you should
check whether you have any oil leaks, Place
some clean paper under the car overnight,
and check for stains in the morning. If there
are no leaks, the engine may be buming oil.
@ Always maintain the level between the
upper and lower dipstick marks (see photo 3).
If the level is too low severe engine damage
may occur. Qil seal failure may result if the
engine is overfilled by adding too much oil.

i"':':'

The dipstick top Is often brightly coloured

for easy identification (see Underbonnet

check points on pages 0=10 for exact
location). Withdraw the dipstick.

=T

S Uy
Note the oil level on the end of the
dipstick, which should be within the
hatched area marked. If the oil level is at

the bottom of, or below, the hatched area,

topping-up is required,

Using a clean rag or paper towel remove

all oil from the dipstick. Insert tha clean

dipstick into the tube as far as it will go,
then withdraw it again.

Qil is added through the filler cap.

Unscrew the cap and top-up the level; a

funnel may heip to reduce spillage. Add
the oil slowly, checking the level on the dipstick
often. Don't overfill (see "Car Care” laff).

Coolant level

! Warning: DO NOT attempt to

remove the expansion tank
pressure cap when the engine
iz hot, as there is a very great
risk of scalding. Do not lsave
open containers of coolant
about, as it is poisonous.

The coolant level varias with engine
temperature. When cold, the coclant
level should be batween the “MAX™ and
*MIN® marks. When the engine is hot, the
level may rise slightly above the “MAX" mark.

Car Care

@ With a sealed-type cooling system, adding
coolant should not ba necessary on a regular
basis. If frequent topping-up is required, it is
likely thera is a leak. Check the radiator, all
hoses and joint faces for signs of staining or
wetness, and rectify as necessary.

@ It is important that antifreeze is used In the
cooling system all year round, not just during
the winter months. Don't top-up with water

If topping up is necessary, wait until the

engine is cold. Slowly unscrew the

expansion tank cap, to release any
pressure present in the cooling system, and
remove it

alone, as the antifreeze will become too
diluted.

® The manufacturer states that if the coolant
in the expansion tank is red in colour (VW
G12 coolant) or blue in colour (VW G11
coolant), on no account should this be mixed
with any other type of coolant, even the
small amounts likely to be required for
topping-up. Refer to your VW dealer for the
latest advice.

Add coolant to the expansion tank until
the lavel is halfway between the level
marks. Refit the cap and tighten it

securely.
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7.11 Coolant pump, thermostat housing and mounting bracket - diesel engine models

1 Pulley bolts 4 Coolan! pump 8 Mounting bracket bolt
2 Auxiliary drivabelt pulfey 5 Q-ring 8 Thermostat
3 Coolant pump mounting & Bolt 10 Tharmostat cover

{and thermostat cover) balts 7 Mounting bracket

42 With the assembly on a bench, unscrew
tha retaining bolts and remove the pump from
$he bracket. Discard the O-ring - a new one
must ba used on refiting. Mote it is not

‘possible to overhaul the pump. If it is faulty,
the unit must be renewed.

Refitting

Petrol engine models

43 Fit a new sealing ring to the rear of the
pump (see Hiustration), then locate the pump
i the cylinder block.

14 Fit the timing belt guard in place, then
insert the guard/pump mounting bolts and
fighten them to the specified torque.

15 Refit and tension the timing bell as
described In Chapter 2A.
16 On complation, refill the cooling system
?tdaamﬂaod in Chapter 1A

Diesel engine models

47 Ensure that the pump and bracket mating
=urfaces are clean and dry.

18 Fit the coolant pump to the bracket, using

a new O-ring, and evenly tighten its retaining
bolis 1o the specified torque setting.

19 Fit the new sealing ring to the housing
assembly recess, and refit the housing to the
cylinder block. Fit the retaining bolts and
tighten them to the specified torque in the
sequence shown (see illustration).

20 Connect the coolant hoses to the housing
and securely tighten their retaining clips.

21 Refit the pulley to the coolant pump and
tighten its retaining boits to the specified
torque setting (this can be done once the
drivebelt is refitted and tensioned).

22 Where necessary, refit the power steering
pump as described in Chapter 10 and the air
conditioning compressaor,

23 Refit the alternator as described in
Chapter 5A.

24 On completion refill the cooling system as
described in Chapter 1B.

7.13 Fit a new O-ring to the coolant pump

7.19 Coolant pump mounting bracket bolt
tightening sequence

8 Heating and ventilation
system -
general information

1 The heating/ventilalion system consists of a
four-speed blower motor (housed in the
passenger compartment), face-level vents in
the centre and at each end of the facia, and
air ducts to the front and rear footwalls.

2 The control unit is located in the facia, and
the controls operate flap valves to deflect and
mix the air flowing through the varous parts of
the heating/ventilation system. The flap valves
are contained in the air distribution housing,
which acts as a central distribution unit,
passing air to the various ducts and vents.

3 Cold air enters the system through the grille
at the rear of the engine compartment. A
pollen filter is fitted to the ventilation inlet to
filter out dust, soot, pollen and spores from
the air entering the vehicle.

4 The airflow, which can be boosted by the
blower, then flows through the vanous ducts,
according to the seltings of the controls. Stale
air s expelled through ducts at the rear of the
car. I warm air is required, the cold air is
passed through the heater matrix, which is
supplied with coolant from the engine coaling
system.

5 If necessary, the outside air supply can be
closed off, allowing the air inside the vehicle
to ba recirculated. This can be useful to
pravent unpleasant odours entering from
outside the vahicle, but should only be used
briefly, as the recirculated air inside the
vehicle will soon deteriorate.

6 Models for certain export markets may be
fitted with heated front seats. The heat is
produced by electrically-heated mats in the
seat and backrest cushions (see Chapler 12).
The temperature is requlated automatically by
a thermostat, and cannot be adjusted.

Q

Models without air conditioning

Heater/ventilation control panel

1 Disconnect the battery negative lead. Note:
If the vehicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the batiery.
Refer to your VIV dealer if in doubt.

2 Carefully unclip the surround from the
heater controls, and remove the four heater
contral panal retaining screws beneath (see
illustrations).

3 Remove the retaining screws, then pull out
the switch panel/shelf below the heater control
panel (see illustrations). There iz no need to
disconnect the wiring from the switches.

4 Pull the: heater control panel forwands out of
the facia panel (see Hlustration),

9 Heater/ventilation
components -
removal and refitting
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8.2a Unclip the heater control

5 Disconnect the wiring plugs for the heater
fan and the panel lumination.

6 Note the fitted locations of the heater
control cables, attaching labels to idantity
them il necessary. The cables are colour-
coded, to aid identification.

7 Release the retaining clips and disconnect
each outer cabla from the panel, and each
inner cable from its operating lever (see
fllustration). Remove the control panel from
the facia.

8 If required, the panel ilumination bulb can be
renewed by unclipping the plastic cover behind
tha central contral knob (see illustrations).

9 The illumination bulb can then be pulled out
of its holder, and renewed (see illustration).
10 Refitting is a reversal of removal. Ensure
that the control cables and/or the illumination
bulb are operating correcily before refitting
the control panal.

.« » and withdraw the panel from the
facia

9.3b

. . . for access to the four retaining
screws beneath (arrowed)

Heater/ventilation control panel
surround

11 Remove the heater conirol panel as
described above.

12 Remove the radio/cassette player as
described in Chapter 12,

13 Working through the radio/cassette player
aparture. press out the switch panel to the
right of the central ventilation grilles.

14 Disconnect the wiring plugs from the rear
of the awitches, noting their fitted positions.
15 Referring to Chapter 11, loosen the fixings
for the centre console, and move the console
sufficiently to gain access to and remove the
three screws below the ashiray,

16 Using thin-nosed pliers, pull out the
ventilation grilles above the radio aperture.
Remove the two screws now exposad at the
top of the central vent surround, and pull the
surround oul from the facia.

8.4 Pull the heater contral panel out, and
disconnect the wiring plugs for the heater
fan and panel illumination (armowed)

9.3a Unscrew the two switch panel
screws (amowed) .. .

17 Refitting is reversal of removal.
Heater/ventilation control cables

18 Remove the heater/ventilation controd
panel from the facia as described above in
paragraphs 1 to 7, detaching the relevant
cable from the control unit.

19 Working in the front passenger footwall
release the retaining clips and remove the
cover  from undemeath the aif
distribution/blower motor housing.

20 Follow the run of the cable behind the
facia, taking note of Its routing, ang
disconnect the cable from the lever on the aF
distribution/blower motor housing. Note that
the method of fastening is the same as that
used at the control unil.

21 Fit the new cable, ensuring that it is
comectly routed and free from kinks and
obstructions.

9.7 Disconnecting a heater control cable
inner from its operating lever

9.8a Using a small screwdriver, release
the cover retaining lugs . ..

8.8h ... then remove the cover from the
rear of the heater control panel

9.9 The wedge-type bulb is simply pulled
from its holder
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0,26a Using pliers, release the hose
clips. ..

¥ Connect the cable to the control unit and
distribution/blower motor housing, making
sura the outer cable is clipped securely in
NS 1.

5 Chack the operation of the control knob,
refit the control panel as described
~reviously in this Section. Finally refit the
—ver below the air distribution/blower maotor
SoUSIng.

Heater matrix

Unscrew the expansion tank cap (refering
s the Warning note in Section 1) to release
any pressure present in the cooling system,
#hen sacurely rafit the cap.

25 Clamp both heater hoses as close 1o the
sulkhead as possible to minimise coolant
nes. Alternatively, drain the cooling system as
sescribed in Chapter 1,

22 Release the retaining clips and disconnect

9.29 Removing the screw securing the
elutch footrest to the air distribution
housing

+ » . and from the blower motor

9.26b ...and pull off the hoses from the
heater matrix unions (arrowed) at the
angine compartment bulkhead

both hoses from the heater matrix unions
which are located in the centre of the enging
compartment bulkhead (see illustrations).

27 Remove the facla panel as described in
Chapter 12,

28 Disconnect the front and rear footwell
supply duct from the base of the air
distribution housing (see illustration).

29 Remove the screw securing the clutch
footrest to the heater housing (see
filustration).

30 Disconnect the earth strap from the left-
hand front door pillar (see illustration).

31 Release the wiring harmass from any
retaining clips securing it to the facia frame.
32 Disconnect the wiring plugs from the air
distribution housing, and those connected to
the blower motor and resistor (see
illustrations).

9.30 Remove the nut and disconnact the
earth strap

retaining nuts (arrowed) on the engine
compartment bulkhead

9.28 Removing the footwell supply duct
{from the air distribution housing

23 Slacken and remaove the four nuts on the
engine compartment bulkhead securing the air
distribution/blower motor housing in position
(see illustration). Note: The nuts may be
hidden behind the engine compartment
bulkhead sound insulation material; if the
insulation material is examined closely it will be
sean that access holes are provided.

34 From inside the vehicle, manoeuvra the air
distribution/blowar motor housing assembly
out of position (see illustration). Note: Keep
the matrix unions uppermost as the matrix is
ramoved, lo prevent coolant spillage. Mop up
any spilt coolant immediately, and wipe the
affected area with a damp cloth to pravent
stalning.

35 Recover the seal which is fitled between
the matrix union and bulkhead; the seal
should be renawed whenever it is disturbed.

9.32a Disconnect the wiring plugs from
the air distribution housing . . .

. )
9,34 Removing the air distribution housing
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36 Release the retaining clips and withdraw
the matrix from the air distribution housing
(see ilustrations).

37 Rafitting is a reversal of removal, bearing
in mind the following points:

d) Ensure that the matrix is clipped securaly
into the air distribution housing. If the clips
are no longer effective, the malrix showld
ba located with self-tapping screws, Take
greal care that the matrix is nol punciured
If serovws are required fo locats it.

b) Prior to refitting, make sure the foam seals
on the top of the housings are in good
condition. These foam seals should be
glued in place, to form an airfight seal
with no gaps. Fit a new seal fo the matrix
urfons.

¢l Wihen tightening the air distribution/
blower motor housing retafning nuts, have
an assistant hold the assembiy fully
Upwards fo ensure an airtight seal
betwaen the housings and bulkhead,

d) On comgiation, refill the cooling system
as described in Chapter 1.

Heater blower motor

38 Disconnect the battery negative lead -
refer to the note in paragraph 1.

39 Working in the front passenger footwell,
release the retaining clips and fold back the
carpat from the footwall, Withdraw the cover
undemeath the air distribution/blower motor
housing (see illustrations).

40 Disconnect the motor supply wiring
connector, and the earth lead from the laft-
hand side of the footwell (see illustrations). If

wiring plug . . .

9.40a Disconnect the blower motor supply

9.36b . ..and withdraw the heater matrix
from the air distribution housing

required, remove the passenger side
glovebox as described in Chapter 11 for
improved access.

41 Twist the motor assembly to raleass it,
and lower it out from the base of the housing
{see illustration).

42 Refitting is a reversal of the removal
procedure, making sure the motor is cormectly
clipped into the housing, and that it sits
comectly in the under-dash cover.

Heater blower motor resistor

43 Carry out the operations described in
paragraphs 29 and 30,

44 Disconnect the wiring connectors from
the resistor then release the side retaining
clips and withdraw the resistor from the
housing.

45 Refitting Is the reverse of removal.

Models with air conditioning

Heater control unit

48 Refer to the information given In
paragraphs 1 to 8. As the control panel is
removed, the wiring plug for the air
conditioning switch must also ba
disconnected. The switch is released from the
control panel by depressing four retaining
tabs.

Heater matrix

47 On models equipped with air
conditioning, it is not possible to remove the
heater matrix without opening the refrigerant
circuit (see Section 11). Therefore this task
must be entrusted to a VW dealer,

9.40b

. . . and the earth lead from the left-
hand side of the footwell (seen through the

glovebox aperture)

2390 ... and withdraw the foam cover

Heater blower motor

48 Disconnect the battery negative lead =
refer to the note in paragraph 1.

49 Referring to Chapter 11 or 12, remove &
glovebox or passenger airbag unit,
applicable.

50 Disconnect the wiring connector from e
motor then undo five retaining screws ang
lower the motor assembly out of position.
51 Refitting is the reverse of remaoval,

Heater blower motor resistor

52 Carry out the operations described &
paragraphs 38 and 40.

53 Disconnect the wiring connector thes
undo the retaining screw and remove the
resistor from the housing. _
54 Refitling is the reverse of removal. The
resistor should be sealed into position in the
air duct, using a suitable sealant.

9.41 Twist the blower motor to release i,

$.39a Fold back the carpet from the

balow the blower motor

=

and lower it out of the housing
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driver’s side facia vent housing

% Ramove the lighting switch as described in

3 e 12,

Unclip the vent housing from the facia (two

#c= at the top, one at the bottom).

{0 not try to remove the vent grille from its
=ing, as it is a one-piece unit.
Befitting is the reverse of removal.

senger’'s side facia vent

:l_.h:Hp- the vent housing from the facia (two
8= at the top, one at the bottom).

: nmtvnwmﬂatmgﬁuwcanba pulled out
g thin-nosed pliers.
§ Toremove the central vent housing, refer to

B procedure in Section 9, paragraphs 2 1o 6.
Refitting is the reverse of removal.

conditioning system -
2 _i'rfurm:%nn and

al information

An air conditioning system is available on
rtain models. It enables the temperature of

incoming air 1o be lowered, and dehumidifies
the air, which makes for rapid demisting and
increased comfort.

The cooling side of the system works in the
same way as a domeslic refrigerator,
Refrigerant gas is drawn into & belt-driven
compressor and passes into a condenser
mounted in front of the radiator, where it loses
heat and becomes liguid. The liquid passes
through an expansion valve to an evaporator,
whera it changes from liquid under high
pressure 1o gas under low pressure. This
change is accompanied by a drop in
temperature, which cools the evaporator. The
refrigerant returns to the compressor and the
cyche begins again.

Air blown through the evaporator passes 1o
the air distribution unit, whera it is mixed with
hot air blown through the heater matrix 1o
achieve the desired temperature in the
passenger compartment.

The heating side of the system works in the
same way as on meodels without air
conditioning (see Section 8).

The operation of the system is controlled
electronically by coolant lemperature switches
{see Section 5), and pressure switches which
are screwed into the compressor high-
pressure line. Any problems with the system

should be refermed to a VW dealer,
circuit contains a liquid
disconnect any part of the system without

Precautions
Warning: The refrigeration
A refrigerant (Freon) and it is
therefore dangerous to
specialised knowledge and equipment. The
refrigerant is potentially dangerous and

should only be handied by qualified
persons. If it is splashed onto the skin it
can cause frosthite. It is not itself
poisonous, but in the presence of a naked
flame (including a cigarette) it forms a
poisonous gas. Uncontrolled discharging
of the refrigerant is dangerous and
potentially damaging to the environmaent.
Do not operate the air conditioning system
if it is known to be short of refrigerant, as
this may damage the compressor.

When an air conditioning system is fitted, it
is necessary to obsarve special precautions
whenever dealing with any part of the system,
its associated components and any tems
which require disconnection of the system. If
for any reason the system must be
disconnected, antrust this task to your VW

dealer or a refrigeration engineer.

X

Warning: Do not attempt to
open the refrigerant circuit.
Refer to the precautions given in
Section 11.
1 The anly operation which can be camied out
easily without discharging the refrigerant is
the renewal of the compressor drivebelt,
which is covered in Chapter 1. All other
cperations must be referred to a VW dealer or
an air conditioning specialist.
2 If necessary the compressor can be
unbolted and moved aside, without
disconnecting its flexible hoses, after
remaoving the drivebelt.

12 Air conditioning system
removal and refitting



Chapter 4 Part A:

Fuel system - single-point petrol injection
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rn:a-.-i::e with littie furbangm suitable for competent mtaﬂjafwmq:astm
DY mechanic X | or professional &
pecifications
lem type*
T i S o e e B L T e P L R LR Bosch Mono-Motronic 1.2.3
codes ADM and AEA ., ... i e e i s e Bosch Mono-Motronic 1.3
system data
g pump type ... ... Electric, immersed in fuel tank
T T P 1000 em? / min (battery voltage of 12.5 V)
Segulated fuel pressure ..................................... 08 to 1.2 bar
‘Engine (dle speed . 750 to 850 rpm (non-adjustable, electronically controlled)
e CO content . 0.5% {non-adjustable)
Waximurn engine spead 6300 rpm (govemed electronically)
mector electrical raausbanm 1.2 to 1.6 ohms at 15 to 30°C
‘Recommended fuel
BEmum octane rating (@il modals) .. ... cvviiiiiiiiiiiiiiiiaa 95 RON unleaded
Inlet manifold heater resistance ...................... 0.25 to 0.5 ohms (engine cold)
Torque wrench :mttings Nm Ibf £t
& cleaner housing nuts/bolts . 10 T
Cabla/hose guide peg bolt . S iy s 11
Euel pump/gauge sender unir sacurlng ring ...................... 75 55
=oel tank filler neck screws . ..... 4 3
B tankmountingbolts L. e e 25 18
sector cap/inlet air temperature sensor housing Screw ............ 5 4
et manifold heater retaining Scréws ... ... . . covriinserianss 10 i
W=t manifold retaining nuts/bolts ... ii e 25 18
IR RN . =i b S M W R R i e 50 ar
Throttle body mounting flange-to-inlet manifeld nuts .. _........... 10 7
Throttle valve positioning module screws . ... ... 8 4

“S=far to Chapter 24 for engine code Nstings.



4A*2 Fuel system - single-point petrol injection

1 General information and
precautions

General information

The Bosch Mono-Motronic system is a sell-
contained engine management system, which
controls both the fuel injection and ignition
(see illustration). This Chapter deals with the
fuel injection system components only - refer
to Chapter 5B for details of the ignition
system components.

The fuel injection system comprises a fusl
tank, an electric fuel pump, a fuel filter, fuel

supply and return lines, a throttle body with an
integral electronic fuel injector, and an
Elzctronic Control Unit (ECU) together with its
associated sensors, actuators and wiring.

The fuel pump delivers a constant supply of
fuel through a cartridge filter to the throttle
body, at a slighlly higher pressure than
required - the fuel pressure regulator (integral
with the thrattle body) maintains a constant
fuel pressure at the fuel injector, and retumns
excess fuel to the tank via the return line. This
constant flow system also helps to reduce fuel
temperature and prevents vaporisation.

The fuel injector is opened and closed by
an Electronic Control Unit (ECU), which
calculates the injection timing and duration

3456
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1.1 Bosch Mono-Motronic engine management system component locations

1 Charcoal filter solenoid 7 Inlet air ternperature 14 Main wiring hamess
valve sensor conneclor connacior

2 Knock sensor - engine § Fuel pressure regulator 15 Coolant temperature
codes ADX and AEA only @ Fuel injector and inlet air sendar

3 Injection unitfthrottle body temperature sansor 1€ Earth connection

4 Inlet air temperature 10 Throttle valve 17 Spark plrg
vacuwm switch potenfiomedar 18 Air cleanar and alr intet

5 ECU 11 Ignition coll trunking

6 Throtile valve positioning 12 Distributor 19 Charcoal canister
modile and idhe swilch 13 Lambde sénsor connector

according to engine speed, throttle postes
and rate of opening, inlel air temperatuss
coolant temperature, road speed and exhaas
gas oxygen content information, reces
from sensors mounted on the engine.

Inlet air is drawn into the engine through S
air cleaner, which contains a renewable pase
filter element. The inlet air temperatiss |
regulated by a vacuum-operated
mounted in the air cleaner inlat trunks
which blends air at ambient temperature
hot air, drawn from over the exhaust manis
Vacuum supply to the valva is regulated by @
temperature switch mounted in the
cleaner, '

The temperature of the air entering
throttle body i measured by a sens
mountad directly above the injector. THS
information is used by the ECU fo fine-tune
the fuelling requirements for differss
operating temperatures,

Idle speed conlrol is achieved partly by &8
electronic  throtlle posilioning : .
mounted on the side of the throttle body 29
partly by the ignition system, which gives fie
control of the idle speed by altering 5
ignition timing. As a result, manual adjust
of the engine idle speed is not necessary, |
possible.

To improve cold starting and idling (and &
economy). an electric heating element &
mounted on the underside of the
manifold; this prevents fuel vapoes
condansation when the engine is cold. Pows
is supplied to the heater by a relay, which B8
turn controlled by the ECL. The heates 8
sometimes known as the ‘hedgehog’, dug
its appearance.

The exhaust gas oxygen contan! B
constantly monitored by the ECU via 8
Lambda sensor, which is mounted in 5
eéxhaust pipe. The ECU then uses B
information to modify the injection timing s
duration to maintain the optimum airfueal r=8e
- @ result of this is that manual adjustment
tha idle exhaust CO contant is not necessas
All models are fitted with a catalytic co
- sea Chapter 4D for details.

In addition, the ECU controls the operatis
of the aclivated charcoal filter evaporat
loss system - refer to Chapter 4D for
details, 3

It should be noted that fault diagnosis of
Bosch Mono-Motronic system is ol
possible with dedicated electronic tes
equipment. Problems with the system's
operation should therefore be refemred o &
VW dealer for assessment. Once the fault has
been identified, the removal/refitti
sequences detailed in the following Sections
will then allow the appropriate componentis
to be renewed as required.

Precautions

Warning: Petrol is extremely
flammable - great care must be
taken when working on any pas
of the fuel system.

&
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)

21a Release the air filter cover clips . . .

- Do not smoke, or allfow any naked flames
uncovered light bulbs near the work
Note that gas powered domestic
oifances with pilot flames, such as
ers boilers and tumble-dryers, also
=zanl a fire hazard - bear this in mind if
4 are working in an area where such
oliances are present. Always keep a
table fire extinguisher close to the work
and familiarise yourself with its
on before starting work. Wear aye
tion when working on fuel systems,
wnd wash off any fuel spift on bare skin
nediately with soap and water. Note
fuel vapour Is just as dangerous as
pid fuel - possibly more so; a vessel that
= bean emptied of liguid fuel will still
atain vapour, and can be potentially

- Many of the operations described in this
Shapter involve the disconnection of fuel
s, which may cause an amount of fual
lage. Before commencing work, refer to
above Warning and the information in
ty first! at the beginning of this
- Residual fuel pressure always remain in
fuel system, long after the engine has
switched off. This pressure must be
d in a conitrolled manner belore
ork can commeance on any component in
be fuel system - refer te Section 8 for

When working with fuel system

2.2b . ..and the Allen boits around the
outside of the housing (arrowed)

2.1b ... then lift off the cover and unclip
the vacuum hose [arrowed)

componeants, pay particular attention to
cleanliness - dirt entering the fuel system
may cause blockages, which wiil lead to
poor running.

In the interests of personal safetly and
equipment protection, many of the
procedures in this Chapter suggest that the
negative lead be removed from the battery
terminal. This firstly eliminates the
possibility of accidental short-circufts being
coused as the vehicle is belng worked
upon, and secondly prevents damage to
electronic components (eg sensors,
actuators, ECUs) which are particularly
sensitive to the power surges caused by
disconnection or reconnection of the wiring
harness whilst they are still live.

It should be noted, however, that the
engine managemant systems described in
this Chapter (and Chapter 58) have a
learning capability, that allows the system
to adapt te the angine's running
characteristics as it wears with use. This
leamnt information is lost when the battery
is disconnected, and the system will then
take a short period of time to re-learn the
engine’s characteristics - this may be
manifested (temporarily) as rough idling,
reduced throttle response and possibly a
slight Increase in fuel consumption, until
the system re-adapts. The re-adaptation
time will depend on how often the vehicle
is used and the driving conditions

2.3 Unhook the ignition coil earth strap
from the side of the air cleaner housing

2.2a Remove the air cleaner housing
securing nuts around the top of the throtile
body (arrowed) . . .

2 Air cleaner and inlet

system components - %
remaval and refitting E
Removal

1 Release the over-centre wire clips around
the air cleaner top cover, and lift off the top
cover. Where applicabla, unclip the vacuum
hose from the cover (see illustrations).

2 Lift out the air cleaner element, then
unscrew and remove the three central nuts
and three Allen bolts which secure the air
cleaner housing to the throttle body (see
illustrations).

3 Lift out the insulated earth strap leading to
the ignition coll, which is hooked into a clip on
the right-hand side of the air cleaner housing
(see ilustration).

4 Slacken the retaining screw and disconnact
the air ducting from the air cleaner housing
(see illustration).

5 Unclip the vacuum hose from the front
undarside of the housing, and the charcoal
canister hose from the rear of the housing
(see illustrations).

€ Lift the housing away from the throttie body
slightly, then disconnect the vacuum pipes
underneath leading to tha throttle body and
the air inlet temperature control valve housing
(see illustration). Label the pipes if necessary
for accurate refitting.

E .

2.4 Slacken the cross-head screw and
detach the inlet duct from the housing
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2.5a Unclip the vacuum hose (arrowed] from the front . . .

7 Pull off the crankcase breather pipe from
the base of the housing (see illustration).

8 The air cleaner housing can now be
removed from the engine compartment (see
illustration).

9 The removal of the rest of the air inlet
trunking is fairly salf-evident. The trunking is
secured to the air inlet temperature valve
housing by a single screw at each end, and
the vaive housing itself is mountad to the inner
wing by a single bolt. The air inlet trumpet is
attached to the inner wing by a further bolt;
once removed, it can then ba pulled from the
apertura in the inner wing. The duct to the

e = - B
2.6 Lift up the housing, and disconnect the
vacuum pipes from the base of the air
temperature vacuum switch

2.9a Removing the screw securing the
duct to the air temperature control valve
housing

exhaust manifold warm-air collector plate is
simply pulled off the pipe stubs (sea
illustrations).

Refitting

10 Refit the air cleaner and air inlet system
components by following the removal
procedure in reverse. Make sure that the
vacuum connections to the throttle body and
air inlet temperature valve housing are
correctly and securely made. The air cleaner
housing must be correctly mounted on the
throttie bedy, to ensure there is no air
leakage.

2.7 Pull off the crankcase breather hose
from the base of the housing

2.9b Air temperature control vaive housing
mounting bolt on inner wing

2.5b ...and the charcoal canister hosa (arrowed) from the re

the housing

3 Inlet air temperature
vacuum switch -

removal and refitting

Removal

1 Bemove the air cleaner housing

described in Section 2.

2 Using a small flat-bladed screwdriver, g
off the retaining plate from below the vac

switch. The plate will probably be quite
but work carafully, to avoid damaging the p
stubs.

2.8 Withdraw the air cleaner housing fros
the engine compartment

2.9¢ Pulling off the warm-air duct from the
temperature control valve housing




0-12 Weekly checks

Brake fluid level

A

Warning:

® Brake fluid can harm your
eyes and damage painted
surfaces, so use extreme
caution when handling and
poring it

® Do not use fluid that has
been standing open for some
time, as it absorbs meisture
from the air, which can cause a
dangerous loss of braking
effectiveness.

: * Make sure that your car Is
.HH.YME:E- o el B
:ﬁ!ii-mmwmm

reservoir will drop slightly as
the brake pads wear down, but the fluid
level must never be allowed to drop
below the “MIN™ mark.

Safety First!

® If the reservoir requires repeated topping-
up this is an indication of a fluid leak
somewhere in the system, which should ba
investigated immediately.

@ If a leak is suspected, the car should not ba
driven until the braking system has been
checked. Never take any risks where brakes
are concemed.

iy A - 4
1 The brake fluid reservoir is located on the
right-hand side of the engine
compariment, next to the suspension
strut top mounting.

3 Unscrew the reservoir cap and carefully lift
it out of position, taking care not to damage
the level switch float. Place the cap and
fioat on a piece of clean rag. Inspect the
reservolr; if the fluid is dirty, the hydraulic system
should be drained and refilled (see Chapter 1),

The MAX and MIN marks are indicated on
the front of the reservoir. The fluid level
must be kept between the marks at all
limes. If topping-up is necessary, first wipe
clean the area arcund the filler cap to prevent

dirt entering the hydraulic system.

4 Carefully add fluid, taking care not to spill
it ento the surrounding components. Use
only the specified fluid; mixing different
types can cause damage to the system. After
topping-up to the comect level, securely refit
the cap and wipe off any spilt fluid.

Screen washer fluid

*On models with a headiight washer
system, the screen wash is also used to
clean the headfights. The underbonnot
reservoir also serves the taligate washer.

urg o

The screen washer fluid reservolr is
located in the left-hand rear comer of the
engine compartment, behind the battery.

level*

Screenwash additives not only keep the
winscreen clean during foul weather, they also
prevent the washer system freezing in cold
weather - which s when you are likedy to need it
most. Don't top up using plain water as the

2 The screen washer level can be seen
threugh the reservoir bady. If topplng-up
is necessary, open the cap.

screenwash will become too diluted, and will
freeze during cold weather. On no account use
coolant antifreeze in the washer system -
this could discolour or damage palntwork,

3 When topping-up the reservoir, add a
screenwash additive in the guantities
recommeanded on the additive bottle.
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._ Semove the vacuum switch from the air
Se=rer housing, and recover the seal,

|“F'
|Bafit the vacuum switch by following the
aval procedure in reverse. If the seal is
maged or deteriorated, fit a new ona whan
sambling. Press the retaining plate firmly
2 position over the pipe stubs.

SBamove the air cleaner housing as
Ecribed in Section 2.

f & the throttie body, disconnect the
gcalerator cable inner from the throttle valve
adle plate by pulling on the cable inner and
@taching the cable end fitting.

_ ave the adjustment clip and extract the
gstla outer from the mounting bracket (see

Safer to Chapter 11 and remove the facia
s panels from underneath the steering

§ Working under the facia, depress the accel-

ator pedal slightly, then unclip the accelerator
At the point where the cable passes

pugh the bulkhead, unscrew the cap from

Pa two-piece grommet 5o that the cable can
ove freely.

‘Helease the cable from its clips and guide it

sut through the bulkhead grommet.

itting
§ Safit the accelerator cable by following the
oval procedure in reverse.

Adiustment

| &t the throttle body, fix the position of the
sanle outer in its mounting bracket by
F=erting the metal clip in one of the locating
otz [see illustration), such that when tha
ccalerator is depressed fully, the throttle
walve Is just held wide open to its end stop.

Mote: Observe the precautions in Section T
sefore working on any component in the fuel
- ystam.

Throttle body

Bemoval

1 Refer to Section 2 and remove the air
claaner housing.

2 Befer to Section 9 and depressurise the fusl
systern, then disconnact the battery negative
Jead and position it away from the terminal.
Mote: If the vehicle has a securily-coded

9 2 8
2.9d Air cleaner housing and inlet system components

1 Air cleaner housing 5 Retaining plate 10 To throttie body
2 Mounting nut/bolt 6 Warmn-air inlet duct connaction
3 Inlet air temperature 7 Air inlet temperature 11 Grommet

vaculm switch control valve housing 12 Non-retum valve for
4 Seal & Vacuum hose crankcase breather

9 Alrinlet trunking pipe

radio, check that you have a copy of the coda
number before disconnecting the battery.
Refer to your VW dealer if in doubt.

3 Disconnect the fuel supply and returmn
hoses from the ports on the side of the throttle

body. Mote the arrows that denote the
direction of fuel flow, and mark the hoses
accordingly (see illustrations). The fuel
supply hose is colour-coded white, and the
return hose has blue markings.

inserting the metal clip into one of the
slots in the cable outer



4A*6 Fuel system - single-point petrol injection

5.6 Throttie body tlwuugh-buﬂs (A), fuel
pressure regulator screws (B) and injector
securing screw (C)

53b . andhmlretum nnmncﬂnn

5 11 Removing the injector securing

SCToW

1

2

o & Lo

9

13 12 11

10

5.12 Upper half of throttle
body, showing injector fitting

details
Throttie body upper
saction
Fuel pressure
regulator
Q-ring
Securing washer
Gaske!
Injectoriair infet
temparatiing sensor
SSCUring screw
Alr infef temperature
sensor
Fued infector
Fuel supply
connaction

10 Upper-to iower

seclion gaske!

9 11 Fuel retum connection
72 Spal
13 Fuel hose connection

Stub

@

5.4 Disconnecting the fuel injector wi
plug

4 Unplug the wiring harness from the this
body at the connectors, labelling them o &
corract refitting later (see illustration). M
5 Refer to Section 4 and disconnect &
accelerator cable from the throttle body.
6 Loosen and remove the four through=-&
which secure the throttle body to the
manifold (see illustration). Lift the throttle &
away from the inlet manifold, rmwmlﬂ
gasket (where applicabla). Unless spaci ._
required, it is not recommended that the <
and lower halves of the throtile bvl:nd'r-__
separated - these are held together by two.
through-boits. If the two halves are spiit, a¢
gaske! must be used on reassembly.
Refitting

7 Refitting is a reversal of removal; re W |
gaskets where appropriate. Tighten |
through-bolts securely. On completion, ches
and if necessary adjust the accolorator catee

Fuel injector

Removal

8 Refer to Section 2 and remove the
cleaner housing. ]
9 Refer to Section 9 and depressurise the &
system, then disconnect the battery negs
lead and position it away from the te
refier to the note in paragraph 2.

10 Unplug the wiring harness from
injector at the connecton(s), labelling the
aid cormect refitting later.

11 Remove the screw and lift off the inis
retaining cap/inlet air temperature sens
housing (see illustration). Recover the gask
12 Release the securing washer, then FS 8
injector out of the throttle body,

the O-ring seals (see illustration).

13 Check the injector electrical resista
uging a multimeter and compare tm
with the Specifications.

Refitting

14 Refit the injector by following the res
proecedure in reverse, renewing all C
seals and gaskets. Apply a suitable ses

the screw threads, then insert and tightes
retaining screw to the specified torque.

Inlet air temperature sensor

15 The inlet air temperature sensor &= &
integral part of the injector retaining ca
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Seoval Is as described in the previous sub-

i the operation of the fuel pressure
sudator ks in question, dismantle the unit as
ibed below, then check the cleanliness
3 integrity of the internal components.
s The fuel pressure regulator components
matched to the upper part of the throftle
% during manufacture. If the pressura
slator [s defective, VW state that the upper
of the throtile body must be renewed
smplete. Consult your parts supplier for the
7 Bemove the air cleaner housing, with
gerence to Section 2.

Befer to Section 9 and depressurise the
system, then disconnect the battery
cative lead and position it away from the
al - refer to the note in paragraph 2.
With reference to the relevant sub-
ion, remove the screw and lift off the inket
@ lempearature sensor/injector cap.

p Slacken and withdraw the three Torx
ing screws and lift off the fuel pressure
sutator retaining frame.

: u‘ll aut the upper cover, spring and

- i‘.‘;rean aﬂl the compeonents thoroughly,
#=n Inspect the membrane for cracks or

- Rnasﬂernhlu the prassure regulator by
i g the removal procedure in reverse.

‘34 Disconnect the battery negative lead and
position it away from the terminal - rafer to
agraph 2. Remove the air cleaner housing,
reference to Section 2.

2= Refer to Section 4 and disconnact the
accelerator cable from the throttle body.

& Unplug the connector from the side of the
Svottle valve positioning module.

2T Remove the retaining screws (see
Wustration) and lift the module, together with
e accelerator cable outer mounting bracket,

28 Refitting is a reversal of removal. Note
#at if a new module has been fitted, the
agjustment of the idle switch will need to ba
ehecked - refer to a VW dealer for advice as
. &5 operation reguires access to dedicated
se=t egquipment.
Throttle valve potentiometer
25 Refer to the relevant sub-Section and
semove the throttle body. The throttle valve
ter is an Integral part of the lower
section of the throttle body, and cannot ba
rengwad separately,

5.27 Throttle valve positioning module
SacUring screws

Idie switch

30 Refer to the relevant sub-Section and
remove the throttle valve positioning module.
The idle switch is an integral part of the
module, and cannol ba renewed separately.
31 Where a new throtile valve positioning
moedule has been fitted, the adjustment of the
idke switch will need to be checked - refer to a
VW dealer for advice as this operation
requires access to dedicated test equipment.

Lambda sensor

Removal

32 The lambda sensor is threaded into the
exhaust pipe, ahead of the catalylic converner
(see illustration). Refer to Chapter 40 for
detalls.

33 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 2. Unplug the wiring
hamess from the lambda sensor at the
connector, which is located in a bracket
mounted on the transmission.

34 Note: As a flying lead remains connecled
to the sensor affer it has been disconnacted, if
the correct-size spanner is not available, &
slotted socket will be required to remove the
sensor. Working under the vehicle, slacken
and withdraw the sensor, taking care to avoid
damaging the sensor probe as it is removed.
Refitting

35 Apply a little anti-seize grease to the
sensor threads only - keep the probe tip clean.
38 Refit the sensor to its housing, tightening
it to the correct torque. Restore the harness
connection. Mote that the type of lambda

5.32 Lambda sensor - seen from below

sensor fitted depends on vehicle specification
- the sensor may not be interchangeable with
one obtained from another modedl.

Coolant temperature sensor
37 Refer to Chapter 3, Section 6.

Inlet manifold heater
38 Refer to Section 11.

Road speed sensor

39 The road speed sensor is mounted on the
tramemission - refer to Chapter TA

Electronic control unit (ECU)

40 The ECU is located centrally behind the
engine compartment bulkhead, under ona of
the windscrean cowl panels. To remova the
cowl panels, refer to Chapter 12, Section 13.
The unit is coded, and should not be removed
without consulting a VW dealer, otherwise it
may not function correctly when the multi-
plug is reconnacted.

& Fuel filter -
renewal

' Mote: Observe the precautions in Section 1

bafore working on any component in the fuel
sysfem,
Refer to Chapter 1A, Section 28.

7 Fuel pump and gauge
sender unit -
removal and refitting

Mote: Observe the precautions in Section 1
bafore working on any companant in the fuel
system.
Warning: Awvoid direct skin
contact with fuel - wear
protective clothing and gloves
when handling fuel system
components. Ensure that the work area is
well-ventilated to prevent the build-up of
fual vapour.

General information

1 The fuel pump and gauge sender unit are
combined in one assembly, which is mounted
on the top of the fuel tank. Access is via a
hatch provided in the load space flocr. The
unit protrudes into the fuel tank, and its
removal involves exposing the contents of the
tank to the atmosphere.

Removal

2 Depressurise the fuel system (Section 9).

3 Ensure that the vehicle is parked on a level
surface, then disconnect the battery negative
lead and position it away from the terminal.

4 Fold the rear seal forwards, and remove the
trim from the load space floor.

5 Slacken and withdraw the access hatch
screws, and lift the hatch away from the
floorpan.
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7.6 Fuel pump/fuel gauge sender unit
location - note alignment mark and arrow

1 Wiring connector

2 Fuel supply hose to engine (colour-
coded black)

3 Fuel return hose (colour-coded biua)

6 Unplug the wiring hamess connector from
the pump/sender unit (see ilustration).

7 Pad the area around the supply and retum
fuel hosas with rags to absorb any spilt fuel,
then slacken the hosa clips and remove them
from the ports at the sender unit. Observe the
supply and return arrows markings on the
ports - labei the fuel hoses accordingly to
ensure correct refitling later.

8 Unscrew the plastic securing ring and lift it
out. Use a pair of water pump pliers to grip
and rotate the plastic securing ring. Recover
the flanga and seal.

8 Turn the pump/sender unit to the left to
release it from its bayonet fitting and fift it out,
halding it above the level of the fuel in the tank
until the excess fuel has drained out,

10 Remove the pump/sender unit from the
vehicle and lay it on an absorbent card or rag.
Inspect the float at the end of the sender unit
swinging am for punclures and fuel ingress -
renew the unit if it appears damaged.

11 The fuel pick-up Incorporated in the
assembly is spring-loaded to ensure that il

8.4 Fuel pump/sender unit pipes and
wiring to be disconnected for fuel tank
removal

1 Fuel retum hose

2 Wirng connaclor

3 Fuel supply hose lo tank
4 Breather pipe

always draws fuel from the lowest part of the
tank. Check that the pick-up is free to move
under spring tension with respect to the
sander unit body,

12 Inspect the rubber seal from the fusl tank
aperture for signs of fatigue - renew it if

necessary.
13 Inspect the sender unit wiper and track;
clean off any dirt and debris that may have
accumulated, and look for breaks in the track.

Refitting

14 Rafit the sender unit by following the
removal procedure in reverse, noting the
foliowing points:

a) Take care not to bend the fioat arm as the
unit is refitted.

b) Whan correctly installed, the
pump/sender unit float arm mus! point
towards the fuel filfer pipe.

¢) Smear the tank aperture rubbar seal with
clean fuel before fting it in position.

d) The arow markings on the sender unit
body and the fuel tank must be aligned.

8) Reconnect the fuel hoseas to the cormect
poris - obsarve the direction-of-flow
arrow markings.

Mote: Observe the precautions in Section 1
befora working on any component in the fuel
system,

Removal

1 Befora the tank can be removed, it must be
drained of as much fuel as possible. As no
drain plug is provided, it is preferable to camy
out this operation with the tank almost empty.
2 Disconnect the battery negative lead and
position it away from the terminal. Note: if the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt. Using a hand pump or
syphon, remove any remaining fuel from the
bottom of the tank.

3 Gain access to the top of the fuel
pump/sender unit as described in Section T,
and disconnact the wiring hamess from the
top of the pump sender unit at the multiway
connector.

4 Disconnect the fuel returmn hose (colour-
coded blue) from the pump/sender unit, along
with the fuel supply and breather pipes (see
illustration). Label the pipes to ensure
accurate refitting.

5 Loosen the right-hand rear wheal bolts,
then jack up the rear of the car and remova
the right-hand rear whes«l.

8 Position a trolley jack under the centre of
the tank. Insert a block of wood between the
jack head and the tank to prevent damage to
the tank surface. Raise the jack until it just
takes the weight of the tank.

8 Fuel tank -
ramnvalandmﬁlﬁng

7 Loosen and remove the two retaining mess
then detach the tank support brackat from S8
body (see illustration). Note that this brass
doubles as an exhaust support - be reas
support the exhaust system as the nuts 8
removed. If wished, the remaining two =
can also be removed, and tha bras
removed completely.
8 Unhook all the rear exhaust mountings &5
the body, then lower the exhaust S
sufficiently to allow the fuel tank 68
lowered. Do not allow the exhaust to 8
down unsupported - tie it loosely to the &
with wire, or position suitable suppS
undemeath it. to just taka its weight.

9 Working inside the rear right-hand WS
arch, slacken and withdraw the screws &5
secure the tank filler neck inside of tha W
arch. Open the fuel filler flap and pest
rubber sealing flange away from the :
10 Loosen and remove the retaining bos
the front edge and around the tank, kesos
ona hand on the tank to steady it a5 &
released from its mountings.
11 Lower the jack and tank away from
underside of the vehicle; detach theé
pipes and the cullet pipe from the fuel filtses
the tank is lowered. Disconnect the charsss
canister vent pipe from the port on the 8
neck as it is exposed. Locate the earihe
strap and disconnect it from the te
the filler neck.
12 If the tank is contaminated with sedirmaes
water, rernove the fuel pump/sender unit 558
Section 7) and swill the tank out with clean
The tank is injection-moulded from o Synd
material, and if damaged, it should be rensw
Haowever, in certain cases it may be possitl
have small leaks or minor damage repa
Seek the advice of a suitable specialist B
atternpling to repair the fusl tank.

Refitting
13 Refitting s the reverse of the reme
procedure, noting the following points:
a) When lifting the tank back into position,
make sure the mounting rubbers are
covrectly positionad, and take care (0
ensure none of the hosos get lrapped
between the tank and vehicle body.

b} Ensure that all pipes and hoses ana

8.7 Fuel tank support bracket (1)
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sacuraly held in position with their
refaining clips.,

&l Reconnect the earth strap o its terminal
on the filler neck.

@ Tighten the tank retaining bolts to the
specified torgue.

& On completion, refill the tank with fuel, and

exhaustively check for signs of leakage

prior to taking the vehicle out on the road,

Observe the precautions in Section 1
e working on any component in the fuel

Warning: The folfowing
A procedure will merely relieve the
j_l praessure in the fue! system -
remember that fuel will stilf be
t in the system components and
precautiens accordingly before
ssconnecting any of them.
| The fuel system refemed to in this Section is
Bined as the tank-mounted fuel pump, the
B filtar, the fuel injector, the throttle body-
nted fuel pressure regulator, and the matal
s and flexible hoses of the fuel lines
weween these components. All these contain
a2, which will be under pressure while tha
ine is running and/or while the ignition is
ptched on. The pressure will remain for
na time after the ignition has been switched
. and must be relieved before any of these
Emponents are disturbed for servicing work.
, the engine should be allowed te cool
Bafaming to Chapter 12, locate and remove
o fual pump relay. Alternatively, identify and
nove the fuel pump fuse from the fusebox.
| With the fuel pump disabled, crank the
8 for about ten seconds. The engine may
and run for a while, but let it continue
g until it stops. The fual injector should
Bve openad encugh times during cranking to
snsiderably reduce the line fuel pressure,
od reduce the risk of fuel spraying out when
$iusl line s disturbed.
& Disconnect the battery negative terminal,
Wote: f the vehicle has a security-coded
S0, check that you have a copy of the code
mbsr before disconnecting the battery.
ar fo your VW dealer if in doubl.
& Place a sultable container beneath the
[ ant connection/union to be
Ssconnected, and have a large rag ready to
up any escaping fuel not being caught
Sy the container.
& Slowly loosen the connection or union nut
&= applicable) to aveoid a sudden release of
@ressure, and position the rag around the
- ==anection to catch any fuel spray which may
=% expelled. Once the pressure has been
sseased, disconnect the fuel line. Insert plugs
= minimise fuel loss and prevent the entry of
= info the fuel system.

10 Inlet manifold -
removal and refitting

Note: Observe the precautions in Section 1
before working on any component in the fuel
Systermn.

Removal

1 Disconnect the battery negative lead and
position it away from the terminal. Mote: If the
vehicle has a securily-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if In doubt.

2 Refer to Chapter 1A and drain the coolant
from the engine.

3 With reference to Section 5, remove the
throttle body from the inlet manifold. Recover
and discard the gasket, where applicable,

4 Slacken the clips and remove the coolant
hoses from the inlet manifold,

& Refer to Chapter 9 and disconnect
brake servo vacuum hose from the port or
inlet manifold.

6 Disconnect the wiring for the inlet man
heater at the connector,

T To allow the manifold to be withdrawn,
cable/hose guide must be removed. Th
secured to the inlet manifold by two spre
pins, and by one of the air cleaner hou
peq bolts. The spreader pins may just pull
or it may be necessary to thread a s
tapping screw into the pin to gain gres
purchase. If the pins are damaged
removal, obtain new ones for refitting. -
peg bolt may be unscrewed using a pail
self-locking pliers. Lift the cable/hose gu
out of position,
8 Progressively slacken and remove the i
manifold retaining nuts and bolts, then oo
the manifold from the cylinder head (s
illustration). Note that the retaining boits
of different lengths - to make refitting eas
note the location of each bolt as it is removy

1 Air cleaner housing 10 Fuel infection ECU 21 Lambda sensor wiring

2 Housing securing nuts 11 ECU mounting bracket connactor
and Allen bolts 12 Inlet air duct 22 Inlet manifold gasket

3 Air lemperature vacuum 13 Warm-air inflet 23 Inlet manifold securing
switch 14 Spreader pins bolts

4  Retaining clip 15 Air temperature control 24 infet manifold

5 Thermostal housing valve 25 Vacuumn connection to

& O-ring 16 Pag boit brake senvo

¥ Coolant lermperature 17 Fuel supply hose 26 Coolant hose fo
sander 18 Fuel return hose tharmastat

8 Connector 19 Lambda sensor 27 Throtile body

9 ECU multi-plug 20 Cable guide
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9 Make a final check to ensure that nothing
remains connected to the manifold, then
manceuvre it out of the engine bay and
recover the gasket. I required, the throttle
body mounting flange can be removed by
unscrawing the retaining nuts and lifting it
from the inlet manifold.

Refitting
10 Refitting is the reverse of the removal
procedure, noting the following points:

&) Ensure that the manifold and cyfinder
head mating surfaces are clean and dry.
install the manifold with a new gasket,
and tighten its retaining nuts and bolis to
the specified torque satting.

b Install the cable/hose guide using naw
spreader pins if necessary. Ensure that
the fuel hoses are not kinked or pinched.

c) Ensire that all relevant hoses are
reconnected to their original posftions and

wmmmmmumm
Section 5.

&) On completion, refil the cooling system
as descrbed in Chapter 1A

11 Inlet manifold heater -
testing, removal and refitting

Testing

1 H the heater is suspected of having failed,
first check for a supply to the heater element -
refer to the wiring diagrams at the end of
Chapter 12, and check that the wiring is not
damaged, and that the fuse has not blown.
Disconnect the wiring plug for the heater
element, and using a suitable multi-meter,
check the resistance batwean the plug and a
good earth. Compare the result with the
specified value,

2 It is not advisable to check for operation by
fealing under the element - if the heater is
working normally, it will quickly get extremely
hot.

Removal

3 The inlet manifold heater is secured to the
underside of the inlet manifold by three
screws (see illustration). With the air cleaner
housing and air inlet trunking removed as
described in Section 2, it should be possible
to access these screws to allow the heater to
be removed, but it may be necessary to
remove the inlet manifold as described in
Section 10.

4 Disconnect the wiring plug for the heater
element, and remove the heater from the

engine compariment.
Refitting

§ Refitting is a reversal of removal, tightening
the retaining screws to the specified torque,

11.3 Inlet manifold heater and
ralated components

1 Bolt

12 Fudiﬂedionmhm
e g

1 K a fault appears in the fuel injection system,
first ensure that all the system wiring
connectors are securely connected and free of
comosion, Then ensure that the fault is not dus
te poor maintenance; ie, check that the air
cleaner filter elament is clean, the spark plugs
are in good condition and comectly gapped, the
cylinder compression pressures are comect, the
ignition timing is comect and the engine
breather hoses are clear and undamaged,
referring to Chapters 1A, 2A, 4D (Section 3) and
Chapter 58 for further information,

2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
suitably-equipped VW dealer for testing. A
diagnostic connector is incorporated in the
engineé management system wiring harness,
into which a dedicated electronic test
equipment can be plugged. The test
equipment is capable of ‘interrogating’ the
engine managament system ECU
elactronically and accessing its intemnal fault
log. In this manner, faults can be pinpointed
quickly and simply, even if their occurrence is
intermittent. Testing all the system
components individually in an attempt to
locate the fault by elimination is a time-
consuming operation that is unlikely to ba
fruitful (particularly if the fault occurs
dynamically) and carries high risk of damage
to the ECL's internal components.

3 Experienced home mechanics equipe

with an accurate tachometer and a care$
calibrated exhaust gas analyser may be as
to check the exhaust gas CO content and 5
engine idie speed; if these are found to be ou
of specification, then the vehicle must &8
taken to a suitably-equipped VW dealer &
assessment. Meither the ainfuel mibxdioes
{exhaust gas CO content) nor the engine &%
speed are manually adjustable; incorrect
results indicate a fault within the fuel injactie
system.

13 Unleaded petrol -
genaalhfommmmagu

Note: The information given in this Chapter :
correct al the time of writing, and applies ool
to petrols currently available in the UK. Cheok
with a VW dealer, as move up-io-o=%
information may be available. If travellis
abroad consult one of the motorsg
erganisations (or & similar authority) for advies
on the petrols avallable and their suitability o
1 The fuel recommended by VW is given
the Specifications of this Chapter.

2 RON and MOMN are different testis
standards; RON stands for Research Gcl_
Number (also written as RM), while MON
stands for Motor Octane Mumber (also writles
as MM).
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ontents

r cable - removal, refitting and adjustment ........... 4  Fuel pump and gauge sender unit - removal and refitting ........ 7
& cleaner and inlet system - removal and refitting ... 2 Fueltank-removal and refitting ......covecerranrnnnrieasees 8
cleaner filter element - renewal . See Ghaptar 14 General fuel systemchecks .....................5ee Chapter 1A
‘Seaine management system mmpﬂnants rarnmral and refitting .. 5 General information and precautions ...............oiienes 1
[P filter - renewal . .........ieiiiiiai e & Inlet air temperature contral system - general information ........ 3
injection system - depressunisation ......c..o.oveieieiann 8 Intet manifold - removal and refitting .. ... ........ e e 10
injection system - testing and adjustment .. . . C__........ .11 Unleaded petrol - general information andusage . ..............12
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable §zz, Fairty difficult, % Difficult, suitable for Very difficult, &
ovicewithtie 2 | forbeginnerwith 2 | suitable for competent & | experienced DIY suitable for expert DIY X%

pecifications

:&stern type*
| Engine codes AER, ALL, ABEX, AKV, ANXand APQ _.............0.
‘Engine code AEE ........

Fuel system data
Rl PUMP IYPE . . .o ovv v s cn i s s e e m b e e
- Susl pump delivery rate
Sagulated fuel pressure
 E-gine idle speed {non-adjustable, Elnctmmcally cnntmllad}
Engine codes AER and ALL . e P o PN,
Engine codes AEX, AKV, ANX a.nd APG
Manual transmission mudels
Contral unit 030 906 027A
Control unit 030 906 027K
Automatic transmission models
Engine code AEE:
Manual transmission models
Automatic transmission models:
Contrel unit 032 908 0304
Control unit 032 908 0304 .
e CO content (non-adjustable, alectmnmalryr com.m!lad} SR
\niector electrical resistance . ........

Recommended fuel
Minimum octane rating (all models) ... ..... . oo cciiiiiiiaaea,

Torque wrench settings

ECUmounting bracket s .. ... i i i
Fuel rail mounting bolts .. ..

inlat manifold to cylind.erhea.d
Lambda sensor .
Throttle body ean‘.h strap b-DIt .................................
*Hefer to Chapter 24 for engine cods listings.

Bosch Maotronic 8.0
Magneti-Marelli 1AV

Electric, immersed in fuel tank
1100 cm? / min (battery voltage of 12.5 V)
2.5 bar

BE0 to 740 rpm
600 to 700 rpm
770 1o 970 rpm
750 to BS0 rpm
830 to 930 rpm
750 to 850 rpmi
B30 to 730 rpm

0.5 % max
14 to 17 ohms

95 RON unleaded

Nm Ibf ft
10 7

10 7

20 15
55 41
10 T
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1 General information and
precautions

General information

The Bosch Motronic and Magneti-Marelli
1AV systems are self-contained engine
management systems, which control both the
fuel injection and ignition (see illustration).
This Chapter deals with the fuel system
componeants only - see Chapter 58 for details
of the ignition system.

The fuel injection system comprises a fuel
tank, an electric fuel pump, a fuel filter, fuel
supply and retum lines, a throttie body, a fuel
rail, a fuel pressure regulator, four electronic
fuel injectors, and an Electronic Control Unit

(ECU) together with its associated sensors,
actuators and wiring. The two systems used
arg essentially very simbar - the only
significant differences lie within the ECUs,

The fual pump dalivars a constant supply of
fuel through a cartridge filter to the fuel rail, at
a slightly higher pressure than required - the
fuel pressure regulator maintaing a constant
fuel pressure to the fuel injectors, and retums
excess fuel to the tank via the return line. This
constant flow system also helps to reduce fuel
temperature, and prevents vaporisation.

The fuel injectors are opened and closed by
an Electronic Control Unit (ECU), which
calculates the injection timing and duration
according to engine speed, crankshaft
position, throttle position and rate of opening,
inlet manifold depression, inlet air
temperature, coolant temperature, road

3456

8 910

Ix
‘-['-E

19 18 17 16151413 12 11
1.1 Bosch Motronic/Magneti-Marelli 1AV engine management system component locations
1 Lambda sensor connector & Throltle body 13 Earth connection
2 Lambda sensor 7 Knock sensor 14 Coolant temperaturg
3 Charcoal filter solenoid & Ignition coll sender
valve 9 Fuel rall 15 Air cleaner housing
4 ECU 10 Fued pressure regulator 16 Fuel infector
5 Inlet manifold pressure 11 Distributor 17 Spark plug
and inlet air temperature 12 Main wiring harness 18 Ol pressure switch
sensor connector 12 Charcoal canister

speed and exhaust gas oxygen confes
information, received from sensors mountes
on and around the engine.
Inlet air is drawn into the engine through B
air cleaner, which contains a renewable papes
filter element. The inlet air temperature &
regulated by a valve mounted in the aF
cleaner inlet trunking, which blends air
ambient temperature with hot air, drawn frc
over the exhaust manifold.
The temperature of the air entering the
throttle body s measured by a sensce
mounted on the right-hand side of the inks
manifold. This sensor also monitors he
pressura in the inlet manifold. This informatios
is used by the ECU to fine-tune the fuslling
requirements for  different  operaties
conditions, )
Idle speed control is achieved partly by &
electronic throttle valve positioning moduis
on the rear of the throttle body and partly &
the ignition system, which gives fine control 2
the idle speed by altering the ignition timing.
As a result, manual adjustment of the engs
idie speed is not necessary or possible. |
The exhaust gas oxygen contenl =
constantly monitored by the ECU via the
Lambda sensor, which is mounted in the
exhaus! pipe. The ECU then uses &
information to modify the injection timing &
duration to maintain the optimum air/fuel rsse
- a result of this is that manual adjustment
the idle exhaust CO content is not necess
or possible. Al models are fitted with
catalytic converter - see Chapter 4D,
Where fitted, the ECU controls
operation of the activated charceal filles
evaporative loss system - refer to Chapter 200
for further details. ]
It should be noted that fault diagnosis of a8
the engine managemaent systems described &
this Chapter is only possible with dedicates
alectronic test aquipment. Problems with &
systems operation should therafora o=

the fault has been Id-anlll'!ad
removal/refitting sequences datailed in the
following Sections will then allow the
appropriate component(s) 1o be renewed 2=
required.

or uncovered light bulbs near the m:lt
area. Note that gas powered domestic
appliances with pilot flames, such as
heaters boilers and tumble-dryers, alse
present a fire hazard - bear this in mind ¥
Yyou are working in an area where such
appliances are preseni. Always keep =
suitable fire extinguisher close to the work
area, and famillarise yourself with s
operation before starting work. Wear aye
protection when working on fuel systems,
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2.2 Top view of air cleaner, showing the
four screws which secure the air cleaner
housing (arrowed)

" and wash off any fuel spiit on bare skin
Smmediately with soap and water. Note

at fuel vapour is just as dangerous as
quid fuel - possibly more so; a vessel that
#as been emptied of liquid fuel will still
santain vapour, and can be potentially

Many of the operations described in this
Chapter invalve the disconnection of fuel
Enes, which may cause an amount of fuel
oilfage. Before commencing work, refer to
#he above Warning and the information in
Safety first! at the beginning of this
-Iﬂua.l‘.
Residual fuel pressure always remains in
e fuel systemn, long after the engine has
Seen switched off. This pressure must be
relisved in & controlled manner before
work can commence on any component in
he fuel system - refer to Sectlon 8 for
details.
~ When working with Tfuel system
componants, pay particular attention to
cleanliness - dirt entering the fuel system
may cause blockages, which will lead to
poor running.

In the [nterests of personal safety and
sguipment protection, many of the
procedures In this Chapter suggest that
the negative fead be removed from the
Battery terminal. This firstly eliminates the
possibility of accidental short-circuits
Saing caused as the vehicle is being
worked upon, and secondly prevents

2.3 Removing the air cleaner element (not
essential, if just the housing is to be
removed)

damage to electrenic components (eg
sensors, actuators, ECUs) which are
particularly sensitive to the power surges
caused by disconnection or reconnection
of the wiring harmess whilst they are still
five.

It should be noted, however, that the
engine management systems described in
this Chapter (and Chapter 5B) have a
learning capability, that allows the system
to adapt to the engine's running
characteristics as It wears with use. This
Isarnt information is fost when the battery
Is disconnected, and the system will then
take a shorl period of time to re-lsamn the
engine’s characteristics - this may be
manifested (temporarily) as rough idiing,
reduced throttle response and possibly a
slight increase in fuel consumption, until
the system re-adapts. The re-adaptaticn
time will depend on how often the vehicle
is used and the driving conditions

.

~y

2 Air cleaner and inlet system
- removal and refitting

Removal

1 On 1.0 litre models, refer to Chapter 2A and
remove the engine top cover,

2 There are eight screws visible on the air
cleaner top cover, and four of them are

2.5 Unhooking the ignition coll earth strap
from the side of the housing

2.6a Disconnecting the crankcase breather
pipe from the base of the air cleaner

2.4 Slackening the air ducting retaining
SCrew

marked 1 to 4 on the top cover - these four
screws secure the housing to the inlet
manifold (see illustration). The remaining four
screws secure the air cleaner top cover to the
air cleaner housing, and need only be
removed if the filter element is to be renewed.
If all eight screws are removed, note that they
are of different lengths, so nota their locations
as they are removed,

3 If all eight screws have been removed, lift
off the air cleaner top cover, and take out the
filter alement (ses illustration).

4 Slacken the retaining screw and disconnect
the air ducting from the air cleaner housing
(see illustration).

§ Unclip the vacuum pipe and charcoal
canister hose from the air cleaner housing.
Unhook the insulated earth strap leading to
the ignition coll, which is hooked into a clip on
the right-hand side of the housing (see
illustration).

6 Lift up the alir cleaner housing, and
disconnect the crankcase breather pipe from
the stub. Check the pipe for signs of
hardening or splitting, and fit a new pipe if
necescary. Pull off the vacuum pipes from the
base of the air temperature vacuum switch,
noting their locations and colour-coding for
use when refitting (see illustrations).

7 The air cleaner housing can now be
removed from the engine compartment.
Recover the sealing washer from the base of
the housing - it may still be on the throttle
body. Examine the seal condition, and renew
if it provides a less-than-airtight fit.

2.6b The air temparature vacuum switch
hose fittings are colour-coded
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2.8a Remove the retaining screws and
disconnect the sections of air ducting

8 The removal of the rest of the air inlet
trunking is fairly self-avident. The trunking is
secured to the air inlet temperature valve
housing by a single screw at each end, and
the valve housing itself is mounted to the inner
wing by a single bolt. The air inlet trumpet Is
attached to the inner wing by a further bolt:
once removed, it can then be pulled from the
aperture in the inner wing. The duct to the
exhaust manifold warm-air collector plate may

2.8b The warm-air duct is simply pulled off
the collector plate stub

have a worm-drive clip securing one end:
once this is loosened, the duct is simply
pulled off the pipe stubs (see illustrations).
Refitting

9 Refil the air cleaner by following the
removal procedura in reverse. The air cleaner

housing must be comectly mounted on the
throttle body, to ensure there js no air

leakage.

2.8c Air cleaner housing and inlet system components

1 Alr cleaner top cover
2 Air fitter ebernent
3 Air cleaner housing

4 Seal

7 Warm-air duct

5 Crankcase breather hose 8 Airinlet temperature valve
& Alir inlet trunking

housing

General information

1 The inlet air temperature control sys
consists of a temperature-controlled
valve, mounted in its own housing in the &
cleaner inlet trunking, and a duct to the wars
air collector plate over the exhaust manifold.

2 The temperature sensor in the flap valee
housing senses the temperature of the s
air, and opens the valve when a preset
limit is reached. As the flap valve opens,

air drawn from around the exhaust mand
blends with the inlet air,
3 As the temperature of the inlet air rises,
sensor closes the flap progressively, until the
warm-air supply from the exhaust manifold &
completely closed off, and only air at amb
termperature is admitted to the air cleaner.
4 With the ducting removed from &
temperature control flap vaive housing, the
sensor is visible (see Hiustration). If &
hairdryer and suitable freeze spray &
available, the action of the sensor can &

tested.

Removal

1 Remove the air cleaner housing &8

described in Section 2,

2 Remove the metal clip and extract the

cable outer from the mounting bracket [ses

illustration).

3 At the throttle body, disconnect the

accelerator cable inner from the throttie valve

gpindie (see illustration).

4 Refer to Chapter 11 and remove the facia

trim panels from underneath the steering |

column. !
|
|
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3.4 Air inlet temperature control flap valve
(1) and temperature sensor [2)
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Power steering fluid level
Before you start:

Park the vehicle on level ground.

Set the steering wheel straight-ahead.

If the system is cold, the fluid level should
be checked with the engine switched off.
If the system is at eperating temperature,
the fluid level should be checked with the
engine running.

s U S S

The reservoir is located in the front laft-
hand sida of the engine compartment,
behind the lock carrier panel,

Safety First!

@ The need for frequent topping-up indicates
a leak, which should be investigated
immediately.

Wipe the fluid dipstick attached to the
cap clean with & clean non-fluffy rag,
then screw the cap fully back into
position, hand-tight. Unscrew the cap once
more, and note the reading on the dipstick.
When the system is cold, the fluid level should
ba up to the MIN mark; when hot, it should be
between the MAX and MIN marks.

Wipa clean the area around the raservoir
filer neck and unscrew the filler
cap/dipstick from the reservolr, using a
flat-bladed screwdriver in the slol provided on
tha resenvoir cap.

W s '
e

When topping-up, use the spacifiad type

of fluid and do not overfill the reservoir.

Mote that all models require special VW
hydraulic ol in the system. When the level is
comect, securely refit the cap.

Wiper blades

f= i —— A
To remove a windscreen wiper blade, pull
the arm fully away from the screen until it
locks. Swivel the blade through 80°,
prass tha locking tab with your fingers and
slide the blade out of the arm’s hooked end.

Check the condition of the wiper blades;

if they are cracked or show any signs of

detericration, or if the glass swept area is
smearaed, renew them. Wiper blades should
ba renewed annually.

Don't forget to check the tailgate wiper

blade as well. To remove tha blade,

simply slide the blade out of the hooked
end of the am.
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2 Extract the metal adjustment clip and
pull the cable outer from the mounting
bracket

- ﬂnprmﬁmmmlorpodal slightly, then
lip the accelerator cable end from the
lal extension lever.

§ At the poinl where the cable passes
sugh the bulkhead, unscrew the cap from
two-plece grommet so that the cable can

 freely.
‘T Baleasze the cable from its securing clips
sd guide it out through the bulkhead

afitting
'8 Befit the accelerator cable by following the
al procedure in reverse,

sable outer in ils mn:runhng bracket by
Sr=arting the metal clip In one of the locating
s (see illustration), such that when the

5.6a One of the throttle body through-
bolts also secures the earth strap . . .

4.3 Disconnect the cable inner from the
throttle spindle

accelerator is depressed fully, the throttle
valve is just touching its end stop.

X

Note: Observe the precautions in Section 1
bafore working on any component in the fuel
system.

Throttie body

Remaoval
1 Remove the air cleaner housing as
described in Section 2.

2 Refer to Section 4 and

5 Engine management
system components -
removal and refitting

detach the

gccelerator cable from the throttie valve lever.
3 Disconnect the battery negative lead, and

5.4b ...and the inlet air
pressure/temperature sensor plug

4.9 Adjust the accelerator cable, then fix
the cable using the maetal elip in one of the
slots

position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealar if in doubt.

4 Unplug the wiring connectors from the
throttle potentiometer and from the inlet
manifold pressurefair temperaturé Sensor
{see illustrations).

5 Disconnect the hose for the charcoal
canister from the port on the throttle body
{see lilustration).

6 Slacken and withdraw the through-bolts,
then [ift the throttle body away from the inlet
manifold. Recover and discard the gasket.
Mote that one of the bolts secures the throttle
body earth strap (see illustrations).

7 If required, refer to the relevant sub-Saction
and remove the throttle potentiometer.

5.5 Disconnect the charcoal canister hose
from the stub on the throttle body

5.6¢ Remove the remaining through-
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S5.6d

- . . lift away the throttle body . . .

Refitting
8 Refitting is a reversal of removal, noting the
following:

&) Use a new throttle body-to-imlet manifold
gasket.

B) Tightan the throttle body through-bolts
securaly, lo prevent air leaks. A tightening
torque for these bolls is not specified by
the manufaciurers.

¢) Ensure that all hoses and electrical
connectors are refitted securely.

d) With reference to Section 4, check and if
necessary adiust the accelerafor cable.

Fuel injectors and fuel rail

Note: Observe the precautions in Section 1
before working on any componant in the fuel
systemn. If & faulty infector is suspecied, before
removing the infectors, it is worth frying the
effect of cne of the proprietary injector-

5.10b ... then unclip the harness retaining
clips, and move the wiring harness to one
side

Nk

5.14b ... and recover the injector lower
Q-ring seals (arrowed)

-h.___ — |

§.6e ...and recover the base gasket

cleaning treatments. These can be added lo
the petrol in the tank, and are intended 1o
clean the injectors as you drive.

Removal

@ Disconnect the battery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3.

10 Unplug the injector harmess connectors,
labelling them to aid correct refitting later,
Unelip the wiring harness clips from the top of
the fuel rail, and lay the harness to one side
(see illustrations).

11 Refer to Section 9 and depressurise the
fuel system.

12 Disconnact the vacuum hose from the
port on the bottom of the fuel pressure
regulator.

13 Slacken the clips and disconnect the fuel
supply and return hoses from the end of the
fuel rail. Carefully note the fitted positions of

5.13 Fuel supply and retumn connections at
the fuel rail - note direction-of-flow arrows
and colour-coding

iy -
* A -

5.10a Disconnect the injector rlrlﬁ.-

the hoses - the supply hose is marked
black or white arrow, and the return hose 8
marked with a blue arrow (see illustration)
14 Slacken and withdraw the fuel
mounting bolts, then carefully lift the rail

from tha inlet manifold, together with
injectors. Recover the injector lower O
seals as they emerge from the manifold
illustrations).

15 The injectors can be removed individ
from the fuel rail by extracting the relevs
metal clip and easing the injector out of B8
rail. Recover the injector upper O-ring &
(see illustrations).

16 If required, remove the fuel press
regulator, referring to the relevant sub-Sec
for guidance.

17 Check the elactrical resistance of &
injector using a multimeter and compans &
with the Specifications,

2

5.15a Using a suitable screwdriver, prise
out the injector securing clip ...

5.15b . ..and remove [t from the fuel rad
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£ 15¢c Ease out the injector, and recover
the upper O-ring seal (arrowed)

: T n

§ Refit the injectors and fuel rail by following

e removal procedure in reverse, noting the

dowing points:

‘& Ranew the infector O-ring seals if thay

. appear worn or damaged,

‘&) Ensure that the injector retaining chps are

sacurely seated.

5 Chack that the fuel supply and returmn

hoses are reconnacted cormactly - refer fo

the colour coding described in Removal,

&) Check that all vacuum and electrical
connections are remade comectly and

- sacuraly.

" &l On completion, check exhaustively for
fuel leaks before bringing the vehicle back
Inlo sarvice.

uel pressure regulator
ate: Observe the precautions in Section 1
re working on any component in the fuel

oval

2 Disconnect the battery negative lead, and
sosition it away from the terminal - refer to the
note in paragraph 3.

20 Refer to Section 9 and depressurisa the

Disconnect the vacuum hose from the
= on the bottom of the fuel pressure
gulator.

22 Slacken the clip and disconnect the fuel
supply hose from the end of the fuel rail. This
‘will allow the majerity of fuel in the regulater to
orain out. Be prepared for an amount of fuel
loss - position a small container and some old
rags underneath the fuel regulator housing.
Note: The supply hose iz marked with a black
or while armow.

23 Extract the retaining clip from the top of
the regulator housing and Iift out the regulator
body, recovering the O-ring seals (see
Hlustrations).

Refitting

24 Refit the fuel pressure regulator by
following the removal procedure in reverse,
noting the following points:

a) Renaw the O-ring seals if thay appear
worm or damaged.

5.23a The fuel pressure regulator is
mounted in the end of the fuel rail

(arrowed)

b} Ensure that the regulator retaining clip is

securely sealed.
¢) Refit the regulator vacuum hose securely.

Throttle valve potentiometer

Note: The polentiometer is matched to the
throttle body during manufacture, and is not
available separately - if defective, a complete
throtthe body assembly will be required.
Removal

25 Disconnect the batlery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3.

26 Unplug the hamess connector from the
potentiometer.

27 Remove the retaining screws and [ift the
potentiometer away from the throttle body.
Recover the gasket.

Refitting
28 Refitting is a reversal of removal, noling
the following:

a) Renew the gasket if it is damaged.

b) Ensure that the potentiometer drive
engages comectly with the throlthe spindle
extansion.

¢} On vehicles with automatic transmission,
the potentiometer must be matched to
the automatic fransmission Electronic
Contral Unit (ECU] - this operation
requines accass lo dedicated electronic
test equipment, refer (o &8 VW dealer for
advice.

Inlet manifold temperaiure
sensor

Removal

29 The sensor is attached to the right-hand
sida of the inlat manifold.

30 Disconnect the battery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3. Unplug the harness
connector from the sensor.

31 Remove the two securing screws, and pull
the sensor from the manifold. Recover the O-
ring seal.

Refitting

32 Refitting is a reversal of remaoval, renewing
the O-ring seal if necessary, and tightening
the sacuring scraws securely.

5.23b Te remove the pressure regulator,
prise out the retaining clip and withdraw it
from the fuel rail

Road speed sensor

33 The road speed sensor is mounted on the
transmission - refer to Chapter TA.

Coolant temperature sensor
34 Refer to Chapter 3, Section 6.

Lambda sensor

Removal

35 The lambda sensor is threaded into the
exhaust downpipe, ahead of the catalytic
converter (see illustration). Refer to Chapter
40 for details.

36 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 3. Unplug the wiring
harness from the lambda sensor at the
cennector, located on the right-hand side of
the engine rear mounting.

37 On early models, the sensor s only
accessible from below - later models have the
sensor situated higher up the downpipe, and
it can be accessed from above. Slacken and
withdraw the sensor, taking care to avoid
damaging the sensor probe as it is removed.
Note: As a flying lead remains connected o
the sensor affar is has been disconnected, if
the correct-size spanner is not available, a
siotted socket will be required to remova the
SBNSOV.

5.35 On later models, the lambda sensor is
situated at the top of the exhaust
downpipe - on earlier modeis, the sensor
is further down
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5.40 The fuel injection ECU Is situated
under the windscreen cowl panels

Refitting

38 Apply a little anti-seize grease to the
sensor threads - avoid contaminating the
probe tip,

39 Refit the sensor to its housing, tightening
it 1o the comrect torque. Restore the hamess
connection.

Electronic control unit (ECU)

40 The ECU is located centrally behind the
angine compartment bulkhead, under one of
the windscreen cowl panels (see illustration),
Remove the cowl panel as described in
Chapter 12, Section 13. The unit is coded,
and should not be removed without
consulting a VW dealer, otherwise it may not
function correctly when the multi-plug is
reconnected.

1ﬂ?b H.andvdthdrnwﬂw manﬁnl&{nnd
fuel rail) from the cylinder head

Note: Observe the precautions in Section 1
before waorking on any component in the fuel
system.

Refer to Chapter 1A, Section 28,

7 Fuel pump and gauge
sender unit -
removal and refitfing

Note: Observe the precautions in Section 1
bafore working on any component in the fuel
systam.

Refer to the information in Chapter 4A,
Section 7.

8 Fuel tank -
removal and refitting

Note: Observe the precautions in Section 1
before working on any companent in the fuel
system.

Refer to the information in Chapter 4A,
Saction 8.

9 Fuel injection system -
depressurisation

Note: Observe the precautions in Section 1
before working on any component in the fuel
system,

Refer to the information in Chapter 44,
Section 9.

10 Inlet manifold -
removal and refitting

Note: Observe the precautions in Section 1
before working on any component in the fuel

10.8 Hnnlipﬂwﬂnlhmnfrmﬂwh.u
of the manifold, and remove the manifold
from the engine compartment

Remaoval

1 Refer to Section 9 and depressurise the fusl
system, then disconnect the battery negaths
lead and position it away from the terming
Note: If the vehicle has a security-codee
radio, check that you have a copy of the cos
number before disconnecting the batiess
Refar to your VW dealer if in doubt.
2 Refer to Section 2 and remove the
cleaner housing,
3 Refer to Section 5 and remove the
body from the inlet manifold. |
4 Unplug the wiring harness from the inis
manifold air temparalure/pressure sensor (=
Section 5).
5 Disconnect the brake servo vacuum
fram the port on the side of the inlet ms .
Also disconnect the fuel pressure regulsss
vacuum hose, next to the brake servo vac
hose.
& Refer to Section 5 and remove the fuel &l
and fuel injectors. Note: The fuel rail may b2
moved to one side, leaving the fusf B
connacted to it, but take care fo aws
straining them,
7 Progressively slacken and remove the inke
manifold-to-cylinder head bolts, Move the
manifold away from the head, and recover
O-ring seals (see illustrations).
8 Unclip the fuel supply and return hos
from underneath the manifold (see
lliustration). If the hoses are disconneciss
note their locations and colour-codl
identification for refitting. The manifold cas
now be removed from the
compartment,
Refitting
8 Refit the inlet manifold by following 58
removal procedure in reverse, noting
following points:
a) Use new manifald O-ring seals (see
illustration).
b) Tighten the manifold-to-cyfinder head
bolts 1o the specified torgque.
¢} Check that all vacuum, electrical and fust
and securaly,
d) On completion, check exhaustively for
fuel leaks before bringing the vehicie back
into service.

10.9 When refitting the inlet manifold, use
new O-ring seals
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41 Fuel injection system -
~ testing and adjustment

\

4

4 If a fault appears in the fuel injection system,
&=t ensure that all the system wiring
sonnectors are securely connected and free of
somosion. Then ensure that the fault is not due
+= poor maintenance; ie, check that the air
==aner filter element is clean, the spark plugs
== in good condition and comectly gapped, the
svinder compression pressures are correct, the
\anition timing is correct and the engine
treather hoses are clear and undamaged,
sefarring to Chapters 1A, 2A, 4D (Section 3)
and 5B.
2 If these checks fail to reveal the cause of
e problem, the vehicle should be taken to a
suitably-equipped VW dealer for testing. A
diagnostic connector Is incorporated in the
snging managemeant system wiring harness,
nto which a dedicated electronic test
sguipment can be plugged. The test

equipment is capable of ‘interrogating’ the
angine management system ECU
electronically and accessing its internal fault
log. In this manner, faults can be pinpointed
quickly and simply, even if their occurrence is
intermittent. Testing all the system
components individually in an attempt to
locate the fault by elimination Is a time-
consuming eperation that is unlikely to be
fruitiul (particularly if the fault occurs
dynamically), and carries high risk of damage
to the ECU's internal componeants.

3 Experienced home mechanics equipped
with an accurate tachometer and a carefully-
calibrated exhaust gas analyser may be able
to check the exhaust gas GO content and the
engine idle speed; if these are found to be out
of specification, then the vehicle must be
taken to a suitably-equipped VW dealer for
assessment. Neither the airfuel mixture
{exhaust gas CO content) nor the engine idle
speed are manually adjustable; incomreact test
results indicate a fault within the fuel injection
system.

12 Unleaded petrol -
general information and usage

Note: The information given in this Chapter is
correct at the time of writing, and applies onfy
to pefrols currently available in the UK. Check
with & VW dealer as more up fto date
information may be available. If travelling
abroad, consult ome of the motoring
organisations (or a similar authority) for advice
on the petrols available and their suitability for
your vehicle,

1 The fusl recommended by VW is given in
the Specifications of this Chapter.

2 ROM and MON are different testing
standards: ROM stands for Research Octane
Mumber {also written as RM), while MON
stands for Motor Octane Number (also written
as MM).



Chapter 4 Part C:
Fuel system - diesel

Contents

Accelerator cable (engine code AEF) - removal, refitting and
S R R A IR 3

Air clagner assembly - removalandrefitting . ........ .. 0000 2

&ir cleaner filter element renewal ... ..... 00000000 See Chapter 1B

Diesel engine management system (engine codes AHG, AKU and
AGD) - component removalandrefitting .. ... ... ..o 12

Fuel cut-off sclencid valve - removal and refitting . ............. 11

General fuel systemchetks ..........cccviaciness Sea Chapter 1B
General information and precautions . ........c.coceiiinniaans 1
Idle speed (engine code AEF) - checking and

adiustment . e e See Chapter 18
Idie speed boost (engine code AEF) -checking ................ 8
Injectors - general information, removal and refitting . ........... 10

ol filor renawWal . ....coninaanrsanas e nans Sea Chapter 1B Inlet manifold cover, air inlet pipes and inlet manifold - removal and
Fuel injection pump - removal and refitting . ......... ... ... 6 M ot e h s mn 5 S a A e 13
Fuel injection pump timing - testing and adjustment ............ 8 Maximum engine speed (engine code AEF) - checking and
Fueltank -removalandrefiting ...........ccocinerinneronas 5 adfustmant L s s e e e [
Degrees of difficulty

Easy, suitable for % Fairly easy, sutable Difficuit, suitable for & Very difficult,

novice with little ﬁ:-bagk-m'um mwm experienced DIY A | suitable for expert DIY
experience N mechanic & or professional &
Speclflcations

General

e e e S R R A RO P S 1-3-4-2

Maximum engine speed (engine code AEF) .. .....c.ccovivunraann. 5050 = 100 rpm

Engine idle speed (engine code AEF) . ..........iiviiinciiaanas 940 + 20 rpm

Engine idle speed boost (engine code AEF) ..............ciiaai 1050 + 50 rpm

Torque wrench settings Nm Ibf ft

Fuel cut-off sclencid {exceptengine code AEF) . . .....cvvvevvacnns 40 30

Ftrel tank filler NacK SEPEWS . .......corcssesssasssasasannaninn 4 3

Fueltank retaining bolts . .......... .. ceiceen e e 25 18
Infection PUMP COVEr SCTEWS .. .. vvariasriaaantsrnssrsassanss 10 7

Injection pump fuel supply and return banjobolts . ................ 25 18

Injection pump mountingbolts . ............. 0 iinsnrianinans 25 18

Injection pump sprocket bolts (engine code AEF) ......ccconnrnans 25 18

Injection pump sprocket nut (except engine code AEF) ............. 55 a1

Infector fusl plpauniong . .......c..cevssnrmnrrssrnnsanacinass 25 18

Injector retaining nut/bolt (except engine code AEF) ............... 20 15

Injectors [engin@ COOBAEF) .......ccocvimvcrvonacacusnasnsinns 70 52
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1 General information and
precautions

General information

Engine code AEF

The fuel syster comprises a fuel tank, a
fuel injection pump, an engine-bay mounted
fuel filter with an integral water separator, fuel
supply and retum lines, and four fuel injectors.

The injection pump is driven at half
crankshaft speed by the camshaft timing belt.
Fuel is drawn from the fuel tank, through the
filter by the injection pump, which then
distributes the fuel under very high pressure
to the injectors via separate delivery pipes.

The injectors are spring-loaded mechanical
valves, which open when the pressure of the
fuel supplied to them exceeds a specific limit.
Fuel is then sprayed from the injector nozzle
into the cylinder via a swirl chamber (indirect
injection). Two-stage injectors are filted,
which open in steps as the supplied fuel
pressure rises; this improves the engines
combustion characteristics.

The basic injection timing is set by the
position of the injection pump on its mounting
bracket. When the engine is running, the
injection timing is advanced and retarded
mechanically by the injection pump iself, and
Is influenced primarily by the accelerator
position and engine speed,

The engine is stopped by means of a
solencid-operated fuel cut-off valve, which
interrupts the flow of fuel to the injection
pump when de-activated.

When stanting from cold, the engine idle
speed |5 raised by means of a vacuum-
operated automatic idle boost actuator,
meunted on the side of the injection pump.

The fuel injection purmp is equipped with an
slectronic sell-diagnosis and fault logging
system. Servicing of this system is only
possible with dedicaled elactronic test
equipment. Problems with the system's
operation should therefore be referred to a
VW dealer for assessment. Once the fault has
been identified, the removalirefitting
sequences detailed in the following Sections
will then aflow the appropriate component(s)
1o be renewed as required.

Engine codes AHG, AKU and AGD

The direct-injection fuelling system is
controlled elecironically by a diesel engineg
management system, comprising an
Electronic Control Unit (ECU) and its
assoclated sensors, actuators and wiring.

Basic injection timing is set mechanically by
the position of the pump on its mounting
bracket. Dynamic timing and injection
duration are controlled by the ECU, and are
dependent on engine speed, throttle position
and rate of opening, Inlet air flow , inlet air
temperature, coolant temperature, and fuel

temperature, received from sensors mounted
on and around the engine. Closed-loop
control of the injection timing is achieved by
means ol an injector needle lift sensor, which
i fitted to injactor Mo 3.

Two-stage injeclors are used, which

improve the engine’s  combustion
characteristics, leading to quieter running and
better exhaust emissions.

In addition, the ECU manages the operation
of the Exhaust Gas Recirculation [EGR)
emission control system and the glow plug
control system (Chapter 4D).

It should be noted that fault diagnosis of the

diesel engine managemant system fitted 1o
engine codes AHG, AKU and AGD is only
possibla with dedicated electronic test
equipment. Problems with the system's
operation should therefore be referred to a
VW dealer for assessment. Once the fault has
been identified, the removalirefitling
sequences detalled in the following Sections
will then allow the appropriate componeant(s)
to be renewed as required.
Note: Throughoul this Chapter, vehicles are
frequently referred to by their engine code,
rather than by engine capacily - refer to
Chapler 2B for engine code listings.

Precautions

Many of the operations described in this
Chapter involve the disconnection of fuel
lines, which may cause an amount of fuel
spillage. Before commencing work, refer to
the warnings below and the information in
Safety first! at the beginning of this manual,

Warning: When working on any

part of the fuel system, avoid

direct contact skin contact with

diesel fuel - wear protective
clothing and gloves when handling fuel
system components. Ensure that the work
area is well-ventilated, to prevent the
build-up of diesel fuel vapour.

Fuel infectors operate at extremely high
pressures, and the jet of fuel produced at
the nozzle is capable of plercing skin, with
potentially fatal results. When working with
prassurised injectors, take great care fo
avold exposing any part of the body to the
fuel spray. It is recommended that any
pressure testing of the fuel system
compenents should be carried out by a
diesel fuel systems specialist.

Under no clreumstances should diesel
fuel be allowed to come into contact with
coolant hoses - wipe off accidental spillage
immediately. Hoses that have been
contaminated with fuel for an extended
period should be renewed. Diesel fuel
systems are particularly sensitive fo
contamination from dirt, air and water. Pay
particular attention to cleanliness when
working on any part of the fuel system, to
prevent the ingress of dirt. Thoroughly
clean the area around fuel unions before
disconnecting them. Store dismantled
components in sealed containers, to

i
2.3 Disconnecting the air inlet trunking

prevent contamination and the formatios
of condensation. Only use lint-free cloths
and clean fuel for component cleansing
Avoid using compressed air when cleaning
components in situ.

2 Air cleaner assembly -
removal and refitting

Removal

1 The air cleaner housing is mounted undes
the right-hand side front wing, and is securss
in position by two nuts, which are accessas
from below.

2 Remove the air cleaner element, 2=
described in Chapter 1B,

3 Working in the engine compartment
compress the legs of the large spring clips
using pliers, and disconnect the air inks
trunking from the throttle valve housing o
inlet manifold cover, as applicable (see
liustration).

4 Similarly, disconnect the opposite end of
the air trunking from the top of the air cleanss
housing. Pull the air inlet spout nearest the
inner wing from the top of the housing, and
remove it from the inner wing aperture at the
top.

§ Working in the right-hand front wheel arch,
unscrew and remove the two housing
securing nuts, and recover the bushes and
grommets. Withdraw the housing from below.

Refitting .

6 Refitting Is a reversal of removal,

3 Accelerator cable

(engine code AEF) - removal,
refitting and adjustment

1 Thiz Section only applies to engine code
AEF; all other engine codes are fitted with an
alectronic accelerator position sensor (see
Section 12),

Removal

2 Refer to Chapter 11 and remove the facia
trim paneis from underneath the steering
column,
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45a Unhook the cable end fitting from the
injection pump . ..

l

3 Depress the accelerator pedal slightly, then
wnclip the accelerator cable end from the
padal extension lever.

4 At the point where the cable passes
srough the bulkhead, unscrew the cap from
e two-plece grommet $o that the cable can
=ova frealy.

£ Working in the engine bay, pull off the end
o the accelerator cable inner from the fuel
\rjection pump lever. Recover the rubber bush
which fits inside the cable end fitling (see
Bustrations).

& Extract the metal securing clip from the
grooved accelerator cabla outer (see
@lustration), then disconnect the cable from
#he mounting bracket.

7 Release the cable from its securing clips
and guide it out through the bulkhead

4.5 Slacken the access hatch screws, and
Iift the hatch away from the floorpan

4.6 Unpilug the wiring hamess connector
from the sender unit

a.5b ...and recover the rubber bush

Refitting
8 Refit the accelerator cable by following the
removal procedure in reverse.

Adjustment

9 A1 the fuel injection pump, fix the position of
the cable outer in its mounting bracket by
inserting the metal clip in one of the locating
grooves, such that when the accelerator is
depressed fully, the throtile lever just touches
its end stop.

X
1 The fuel tank sender unil is on the top of the
fuel tank, and is accessible via a hatch in the
load space floor. The unit provides a variable
voltage signal that drives the facia-mounted
fuel gauge, and also serves as a connection
point for the fuel supply and return hoses.

2 The unit protrudes into the fuel tank, and its

4 Fuel tank sender unit -
removal and refitting

ramoval involves exposing the contents of the
tank to the atmosphere.
Warning: Avoid direct skin
contact with diesel fuel - wear
protective clothing and gloves
when handling fuel system
components. Ensure that the work area is
well-ventilated, to prevent the bulld-up of
diesel fuel vapour.

4.7 Stacken the hose clips and remove the
fue! pipes from the ports at the sender unit

3.6 Using a suitable pair of pliers, pull out
the metal clip used to set the cable
adjustment

Removal

3 Ensure that the vehicle is parked on a level
surface, then disconnect the battery negative
lead and position it away from the terminal.
Mote: If the vehicle has a security-coded
radio, check that you have a copy of the code
number befora disconnecling the battery.
Rafer to your VW dealer if in doubt.

4 Fold the rear seat forwards, and remove the
trim from the load space floor.

5 Slacken and withdraw the access hatch
screws, and lift the hateh away from the
fisorpan (see illustration).

& Unplug the wiring harness connector frem
the sender unit (see Hlustration).

7 Pad the area around the supply and retum
fuel hoses with rags lo absorb any spilt fuel,
then slacken the hose clips and remove them
from the ports at the sender unil (see
illustration). Observe the supply and retumn
arrows markings on the ports - label the fuel
hoses accordingly to ensura comect refitting.
To aid identification, the fuel supply pipe is
colour-coded black, and the return pipe is
blue.

B Unscrew the plastic securing ring and fift it
out (see Tool Tip). Where applicabla, tumn the
sender unit to the left o releasa it from its
bayonat fitling and lift it out, holding it above
the level of the fued in the tank until the excess
fuel has drained out. Recover the rubber seal
(see ilustrations).




0-12 Weekly checks

Tyre condition and pressure

It is very impaortant that tyres are in good
condition, and at the comect pressure - having
a tyra failure at any speed is highly dangerous.
Tyre wear i5 influenced by driving style - harsh
braking and acceleration, or fast cornaring,
will all produce more rapid tyre wear. As a
general rule, the front tyres wear out faster
than the rears. Interchanging the tyres from
front to rear ("rotating” the tyres) may result in
more even wear. However, if this is

completely effective, you may have the
expense of replacing all four tyres at once!

Remove any nails or stones embedded in the
tread before they penetrate the tyre o cause
deflation. If removal of a nall does reveal that

Tread Depth - visual check

The original tyres have tread wear safety
bands (B), which will appear when the tread
depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark on the tyre sidewall (4).

the tyre has been punctured, refit the nail so
that its point of penetration s marked. Then
immediately change the wheel, and have the
tyre repaired by a tyre dealer.

Regularly check the tyres for damage in the
form of cuts or bulges, especially in the
sidewalls. Pericdically remove the wheels,
and clean any dirt or mud from the inside and
outside surfaces. Examine the wheel rims for
signs of rusting, corrosion or other damage.
Light alloy wheels are easily damaged by
“kerbing® whilst parking; steel wheels may
also become dented or buckled. A new wheel
is very often the only way to overcome severns
damage.

2 Tread Depth - manual check
Alternatively, tread wear can be

monitored with a simpla, inexpensive device

known as a tread depth indicator gauge.

Tyre tread wear patterns

MNew tyres should be balanced when they are
fitted, but it may become necessary to re-
balance them as they wear, or if the balance
weights fitted to the wheel rim should fall off,
Unbalanced tyres will wear more quickly, as
will the steering and suspension components.,
Wheel imbalance is normally signified by
vibration, particularly at a cerlain speed
{typically around 50 mph). If this vibration is
felt only through the steering, then it is likely
that just the front wheels nead balancing. If,
howaver, the vibration is felt through the
whole car, the rear wheels could be out of
balance. Wheel balancing should be carried
out by a tyre dealer or garage.

L k.
3 Tyre Pressure C

Check the tyre pressures regularly with
the tyres cold. Do not adjust the tyre

pressures immediately after the vehicle has
been used, or an inaccurate setting will result.

Shoulder Wear

Centre Wear

. -;.'l:r: - :

Uneven Wear

Underinflation (wear on both sides)
Under-inflation will cause overheating of the
tyre, because the tyre will fiex too much, and
the tread will not sit correctly on the road
surface. This will cause a loss of grip and
excessive wear, not to mention the danger of
sudden tyre failure due to heat build-up.
Check and adfust pressures
Incorrect wheel camber (wear on one side)
Repair or ranew suspension parts

Hard cornering

Reduce speed!

Overinflation

Ower-inflation will cause rapid wear of the
centre part of the tyre tread, coupled with
reduced grip, harsher ride, and the danger of
shock damage cccurring in the tyre casing.
Check and adjust pressures

If you somatimes have to inflate your car's
tyres lo the higher pressures specified for
maximum load or sustained high speed, don't
forget to reduce the pressures lo normal
afterwards.

Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers and
garages can check and adjust the wheel
alignment (or “tracking®) for a modest charge,
Incorrect camber or castor

Repair or renew suspension parts
Malfunctioning suspension

Rapair or renew suspension parts
Unbalanced wheel

Balance tyres

Incorrect toe setting

Adjjust front wheel alignment

Nete: The feathered edge of the tread which
lypifies toe wear is bast checked by fesl,
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4.8a Unscrew the plastic securing ring
and lift it out

9 Remove the sender unit from the vehicle,
and lay it on an absorbent card or rag. Inspect
the fioat at the end of the swinging arm for
punctures and fuel ingress - renew the sender
unit if it appears damaged.

10 The fuel pick-up incorporated in the
sender unit is spring-loaded to ensure that it
always draws fuel from the lowest part of the
tank. Check that the pick-up is free to move
under spring tension with respect to the
sender unit body.

11 Recover the rubber seal from the fuel tank
aperture and Inspect for signs of fatigue -
renew it if necessary,

12 Inspect the sender unit wiper and track;
clean off any dirt and debris that may have
accumulated, and look for breaks in the track
{see illustration). An electrical specification
for tha sender unit is not quoted by VW, but
the integrity of the wiper and track may be
verified by connecting a multimeter, set to the
resistance function, across the sender unit
conneclor terminals. The resistance should
vary as the float arm Is moved up and down;
an open-circuit reading indicates that the
sender is faulty and should be renawed.

Refitting

13 Refitting is a reversal of removal, noting
the following points:

&) The arrow markings on the sender wnif
body and the fual tank must be aligned
(see Mustration).

b) Smear the tank aperture rubber seal with
clean fuel before fitting it in position.

- seen from inside the wheel arch

4.12 Look for breaks in the sender unit

wiper track

N

Note: Obsarve the precaulions in Section T
bafore working on any component in the fuel
sysiom.

Removal

1 Before the tank can be removed, it must be
drained of as much fuel as possible, As no
drain plug is provided, it is preferable to camry
out this operation with the tank almost empty.
2 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a securily-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer fo your VW
dealer if in doubt,

5 Fuel tank -
removal and refitting

5.9 Fuel tank strap securing boit

4.13 The arrow marks on the sender
body and the fuel tank must be aligned

3 Using a hand pump or syphon, remove
remnaining fuel from the bottom of the tank.
4 Refer to Section 4 and carry out he
following:

&) Disconnect the wiring hamess from the
fop of the sender unit at the multiway
connaclor.

b) Disconnect the fuel supply and retum
hoses from the sender unit.

5 Loosen the right-hand rear whesl bols
then jack up the rear of the car and re
the right-hand rear wheel,
6 Position a trolley jack under the centre of
the tank. Insert a block of wood between B
jack head and the tank to prevent damage &
the tank surface. Raise the jack until it jus
takes the weight of the tank.
7T Working inside the rear right-hanss
wheelarch, slacken and withdraw the bols
that secure the tank filler neck inside of the
wheelarch (see illustration). Open tha
filler flap and peel the rubber sealing fla
away from the bodywork. i
8 Unhook all the rear exhaust mountings fro
the body, then lower the exhaust systes
sufficiently to allow the fusl tank to B8
lowered. Do not allow the exhaust to hang
down unsupported - tie it lcosely to the bog
with wire, or position suitable suppofs
underneath it, to just take its weight.
8 Loosen and remove the retaining bols
around the tank, keeping one hand on the
tank to steady it as it is released from 58
mountings (see illustration). Several of the
beolts double as retaining bolts for the exhatss
heat shield; recover any sections of shisis
which are released as the tank is withdrawn.
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%0 Lower the jack and tank away from the
nderside of the vehicle, detaching the filler
—nes as the tank is lowered. Locate the
ing strap and breather pipe, and
sconnect them from the filler neck.
1 if the tank is contaminated with sediment
o water, remove the sender unit (see Section
& and swill the tank out with clean fuel. The
ik is injection-moulded from a synthetic
=rial and if damaged, it should be renewed.
However, in certain cases it may be possible to
ave srmall leaks or minor damage repaired.
Sae the advice of a suitable specialist before
sempting to repair the fuel tank.

42 Refitting is the reverse of the removal
—rocedure, noting the following points:
&} When lifting the tank back info position,
" make sura the heat shisld Is correctly
positioned, and take great cang (0 ensung
that none of the hoses become trapped
between the tank and vehiche body.
ﬂEnmﬂmtadp:p&smdfma&sm
correctly routed and securely held in
ition with thair retaining clips.
'dmmﬂmmmmﬂsmm&w
on the filler neck.
g) Tighten the tank retaining bolts to the

specified torque.

'8} On compietion, refill the tank with fuel and
axhaustively check for signs of leakage
prior to taking the vehicle out on the road.

TR}

Mote 1: On engine code AEF, the infaction
sump timing is checked statically, as is
sormally the case with dissel engines. The
mmwmmmam
mmmwmrommmpumnn.
Hewever, the injection pump timing selting is
sxpressed as a dimension from the fiywheel
TOC mark fo a fixed point on the engine, and
sccurate setting must therefore be carried out
\wsing dedicated VW equipment.

Mote 2: On enging codes AHG, AKU and AGD.
hmﬁanmammmmﬂ-armﬁm
satting must be checked and if necessary
:mwmmﬁm The commencement of

6.6 Loosen and remove ONLY the three
pulley-to-hub belts (arrowed)

mmammwmmmmmu
and is influenced by several other engine
engine speed and position. Although the
mm!&ammﬁm.m
can only be carrled out by a VIV dealer, as
dedicated electronic test equipment is needad
to interface with the fusl infection ECU.

Removal
{1 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
yuumvaacapyafthamﬂenummrbﬂm
disconnecting the batfery. Rafer to your VW
dealer if in doubt.
2 Remove the air cleaner inlet trunking as
described in Section 2.
3 ov&ngmlhaemmndylinlmdwumm Foom
around the pump, the lock carrier assembly
must now be removed - refer to Chapter 2C.
The carrer nead not be removed completely,
just pulled forwards sufficiently to access the
pump. Accordingly, the coolant hoses need not
be disconnected from the radiater, but the
assembly must be adequately suppored.
4 'With reference to Chapter 2B, camy out the
following:

a) Remove the camshaft cover and timing

beit outer cover.
b) Set the angine to TDC on cylinder No 1.
c}ﬂunmmaunﬁngheﬂmnmcamshaﬁ
and fuel injection pump sprockets.

5 The timing belt sprocket must now be
removed from the injection pump shaft. The
sprocket must be braced whilst its fixings are
loosened - a home-macde tool can easily be

6.8 Afttach a two-legged puller to the
injection pump sprocket

fabricated for this purpose; refer to Section S
of Chapter 2B for further details.

Engine code AEF

6 Loosen the three bolts and remove the
sprocket from the pump hub (see illustration).
Caution: On no account should the nut
sean at the centre of the sprocket bo
slackened, as this will alter the basic
Injection timing.

Engine codes AHG, AKU and AGD

7 Loosen and remove the nut at the centre of
the sprocket. To hold the sprocket as the nut
is undone, make up a tool similar to the one
shown in Chapter 2B, Section 5.

& Attach a two-legged puller to the injection
pump sprocket, then gradually tighten the
puller until the sprocket is under firm tension
{see illustration].

Caution: To prevent damage to the
injection pump shaft, insert a piece of
scrap metal between the end of the shaft
and the puller centre boit.
ﬁTapsharpbyonlh&pulieromtrebunwrma
hammer - this will free the sprocket from the
tapered shaft. Detach the puller, then fully
slacken and remove the sprocket fixings, lift
off the sprocket and recover the Woodrnuff key
(see illustrations),

All engines

10 Disconnect the fuel supply and rfeturn
hoses from the pump, taking care to minimise
fuel loss, and labelling them if necessary for
accurate refitting (see Wustration). Also
disconnect the fuel leak-otf hose from the fuel
retumn connection.

hoses
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6.11a Slacken the rigid fuel pipe unions at ihn rear of the Lrljuctiun

pump

HAYNES i

Haynes Hint 1: Gut the fingertips from
an old pair of rubber gloves and secure
them over the fuel ports with elastic
bands

11 Using a pair of spanners (a slotted ring
spanner may be required), slacken the rigid
fuel pipe unions on the injection pump and at
each end of the injectors, then lift the fuel pipe
assembly away from the engine (see
Hlustrations).

Caution: Be prepared for some fuel
leakage during this operation, position a
small container under the union to be
slackened and pad the area with old rags,
to catch any spill diesel. Take great care {o

6.13 Discunnncting the idle speed l:-o-nsl:

AT Tl M 4 I - TCEM I IRE N 20 B LSS

Haynaes Hint 2 Fit a short length of hose
over the banjo bolt (armowed) so that the
drillings are covered, then thread the
bolt back inte its injection pump port

avoid stressing the rigid fuel pipes as they
are removed.

12 Cover the open pipes and ports (o
prevent the ingress of dirt and excess fuel
leakage (see Haynes Hints 1 and 2).

Engine code AEF

13 Disconnect the vacuum pipa from the idie
spead boost actuator on the injection pump
[see Hlustration).

14 Disconnect the accelerator cable from the
injection pump bracket referring to Section 3.

6.15a cnoiant temperature aam:lnr wirhg

nlua farrovwed)

6.11b Fuel injector unions [A.] nnd h]actﬂr leak-off hose

connection (B)

15 Disconnect the wiring plugs from
following components/locations, labellings
plugs to aid refitting:

&) Coolant temperature sender on the
coolant elbow at the front of the
head (see illustration). |

b) O pressure switch on the left-hand &ne
of the cylinder head.

¢} Oil temperature/pressure switch on the
fifter mounting bracket.

d) Glow plugs.

g) Speedomeler sender on the top of he
transmission,

f) Main harmess conneclor on the lefi-Hass
end of the cyfinder block, and the ears
connection next ta it (see Nustration)l

Note: New injection pumps are not SUDEs
with hamess multiway connector housings
the pump is to be renewed, then the ral
spade terminal pins must be pushed out oFs
existing connector housing, to allow 58
from the new pump fo be inserted; refer i)
wiring diagrams in Chapter 12 for delasss
connecior pin-ouls.

16 Before removing the pump, mark 8
position of the mounting bolts in &8
elongated holes. The pump can then &
refitted in this reference position, to aliow
approximate injection timing setting 108
achieved when the pump is refitted.

6.150 Main harmess wiring connector
left-hand end of cylinder head, and @3

annection (arrowed)
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47 Loosen and remove the rear support bolt
ad the threa mounting bolts at the sprocket
nd (see illustrations), supporting the pump
‘2= the lasl is removed. Check that nothing
ssmains connected, then [ift the injection
wmp from the engine bay.

Engine codes AKU, AHG and AGD

8 Disconnect all wiring plugs from around
8 injection pump, as listed below. Label the
Shugs, to ald refitting. Depending on engine
, the exact number and location of the
g5 \Iﬁl {ﬁ"fﬂl’:

& Fuel cut-off solenoid valve.

& Comwmencement-of-infection valve.

&) Fuel quantity adjuster.

=) Fuel temperalure sender.

92 EBafore removing the pump, mark the
position of the mounting bolls in their
ongated holes. The pump can then be
wfitted in this reference position, 1o allow an
7 sximate injection timing setting to be
achieved when the pump is refitted.

20 Loosen and remove the three mounting
sutz=/bolts at the sprocket end, and the bolt
om the rear support (see illustrations),
‘Supporting the pump as the mountings are
moved. Check that nothing remains
sonnected, then lift the injection pump from
ha engine bay.

4 Offer up the injection pump to the engine,
insert the mounting nuts/belts and
ighten to the specified torque. Note: The
=ounting holes are elongated to allow
edjustment - if & new pump is being fitted,
ban mourit it such thal the bolls are initially at
e cantre of the holes, to alfow the maximum
g of pump timing adjustment.
‘Altamatively, if the existing pump is being
tfitted, use the markings made during
b --r oval I'W-E{I:gﬂmt.
‘22 Prime the injection pump by fitting a smail
Sunnel to the fuel supply and return pipe
‘nions, and filling the cavity with clean diesel.
=ad the area around the unions with clean dry

| Reconnect the fuel pipes to the injectors
d injection pump, then tighten the unions to
18 cormect torque using a pair of spanners.

6.17a Injection pump rear support bolt . ..

24 Reconnact the fuel supply and return
pipes to the pump, using new sealing
washers. Tighten the banjo bolts to the
specifiad torque.

25 Reconnect all wiring plugs to the engine
and injection pump, as applicable, using the
labels fitted on disconnection to aid refitting.

Engine code AEF

28 Reconnect the vacuum pipe to the idle
speed boost valve.

27 Referring to Section 3, reconnect and
adjust tha accelerator cable.

28 Offer up the injection pump sprocket, and
fit the: three retaining bolts in the centre of the
slotted holes. Hand-tighten the bolts at this

stage.

29 Lock the Injection pump sprocket in
position by inserting a bar or bolt through its
alignment hole and into the drilling in the
pump hub. Ensure that there is minimal play in
the sprocket, once it has been locked in
30 Refit and tension the timing bell as
described in Chapter 28.

31 The injection pump timing must now be
checked and if necessary adjusted by a VW
dealer; refer to MNote 1 at the start of this
Section. If a new pump has been fitted, your
VW dealer will need to match the new pump
to the alectronic immahbiliser (where fitted).

32 Check and if necessary adjust the idle

6.17b ...and mounting bolts at the
sprocket end (armowed) - engine code AEF

On no account foosen the centre nut (1)

speed as describad in Chapter 1B, the
maximum engine speed (Section 7), and the
idle speed boost (Section 8).

Engine codes AKU, AHG and AGD

33 Fit the injection pump sprocket to the
pump shaft, ensuring that the Woodnuff key is
correctly seated. Fit the retaining nul and

tighten to the specified torque ([see
illustration).

34 Refit and tension the timing belt as
described in Chapler 28,

35 The commencement-of-injection setting
must now be dynamically checked and if
necessary adjusted by a VW dealer; refer to
Note 2 at the beginning of this Section. If a
naw pump has been fitted, your VW dealer will
nead to match the new pump to the electronic
immobiliser (where fitted).

All engines

36 The rest of the refitling procedurs is a
direct reversal of removal.

 B.20a Injection pump mounting nuts and
bolts at the sprocketend ...

6.20b ... and rear support bolt (arrowed) -
engine codes AKU, AHG and AGD

6.33 Tightening the fuel injection pump
sprocket, using a home-made locking tool
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Waming: This operation should
not be carried out If the
condition of the camshaft timing
belt is at all guestionable. This
check requires that the engine be run at
maximum  speed, which  places
considerable strain on the camshaft timing
belt. Provided the belt is known to be In
good condition, there should be no
problem, but if the belt breaks,
considerable engine damage would result,
Note: This Section does not apply to engine
codes AHG, AKU and AGD. Observe the
precautions in Section 1 before working on
any component in the fuel system,
1 Start the engine and let it warm up to
nofmal eperating temperature.
2 Ensure that the handbrake is firmly applied
and the transmission is in neutral, then have
an assistant depress the accelerator fully.
3 Using a diesel tachometer, check that the
maximum engine speed is as quoted in the
Specifications.
Caution: Do not maintain maximum engine
spoad for more than two or three seconds.
4 If adjustment s necessary, remova the
locking wire and protective cap from the
adjusting screw. Adjust the maximum engine
spead by slackening the locknut and rotating
the adjusting screw (see lllustration).
5 Re-check the setting, then tighten the
locknut. Refit the locking wire and protective

%
Note: This Section does not apply to engine
codes AHG, AKU and AGD. Observe the
precautions in Section T before working on
any componant in the fuel system,

1 The idle speed boost valve is mounted on

the engine compartment bulkhead, next to the
EGR soclencid valve (sea illustration). It

i

8.1 Exhaust Gas Recirculation (EGR)
solenoid valve (A) and idle speed boost
valve (B) on engine compartment bulkhead

7.4 Maximum engine speed adjusting
screw (1) - engine code AEF

operates when the engine is cold, or when a
load is placed on the engine which would
normally cause the idle speed to drop (eg
switching on the headiights, heated rear
window, etc). Tha system will not necessarily
provide a fast idle, such as a choke control
might on a petrol engine, but is intended
rather to maintain the idle speed, regardless
of engine temperature or load. If the system
does nol appear to be operaling properly,
check as follows.

2 With reference to Chapter 1B, check and if
necessary adjust the idle spead.

3 Start the engine, then switch on as many
alectrical loads as possible. Provided the
battery and charging system are in good
condition, the idle speed should not drop
significantly.

4 With the engine warm, pull off the vacuum
hose from the boost valve vacuum capsule.
The idle speed should rise to the value
specified at tha start of this Chapter.

§ The idle spead boost is not adjustable. If
the boost valve is not operating correctly,
check the vacuum hose for splits, and that the
linkage is not binding. The operating cable
should be set so that there is slight play
between the clamp and the operating lever
(see illustration). If the valve is faulty, it
should be renewed complete.

8.5 Idle speed boost operating linkage

1 Operating lever
2 Cable clamp

3 Operating cable

9 Fuel injection pump timing -

=

On engine codes AHG, AKU and AGD, &
fuel injection pump timing is controfiss
electronically by the system ECU, and c28
only be checked and adjusted .
dedicated test equipment. Refer to a

On engine code AEF, checking and set
the injection pump timing using a dial 8
indicator (DTI) is not possible, since VIV &
not quote timing figures for use with a DTI -4
special VW setting rig is required to sat &5
timing with the necessary degree of accus

e BTl
removal and refitting
Warning: Exercise extress
caution when working on s
fuel injectors. Never expose 5
hands or any part of the body &
injector spray, as the high
pressure can cause the fuel to penairas
the skin, with possibly fatal results. You
strongly advised to have any work
invelves testing the injectors un
pressure carried out by a dealer or fis
injection specialist. Refer to '
precautions given in Section 1 of 58
Chapter before proceseding.

General information

1 Injectors do deteriorate with prolonged e
and it is reasonable to expect them to nees
reconditioning or renewal after 60 000 mies
(100 000 km) or s0. Accurate testing, overhis
and calibration of the injectors must be lef :
a specialist. A defective injector which
causing knocking or smoking can be locaes
without as follows.

2 Run the engine at a fast idie. Grad
slacken each injector union in turn, placisg
rag around the union to catch spilt fusl an
being careful not to expose the skin o
spray. When the union on the defect
injector is slackened, the knocking or smokin
will stop.

Removal

MNote: Take great care not fo alfow dirt into
injectors or fuel pipes during this proced
Do not drop the infectors, nor allow e
needies at their tips to become damaged. The
injectors are precision-made to fine mits.
must not be handled roughiy.

3 Disconnect the battery negative lead. No#
If the vehicle has a securily-coded rage
check that you have a copy of the code
number before disconnecting the batiery
Rafer to your VIV dealer if in doubt.

4 Cover the alternator with a clean cloth &
plastic bag, to protect it if fuel is spilt onto &
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ihs ANEEE
10.7a Removing an injector from
cylinder head

§ Carefully clean around the injectors and
s union nuts, and disconnect the return
sipes from the injectors.

Wipe clean the pipe unions, then slacken
b union nut securing the relevant injector
spes to each injector, and the relevant union

s securing the pipes to the rear of the

action pump (pipes are removed as one
=sambly). As each pump union nut is
dackened, retain the adapter with a suitabla
spen-ended spanner to prevent it being
scrawed from the pump. With the union
wis undone, remove the Injector pipes from

a engine. Cover the injector and pipe unions
o prevent the entry of dirt into the system.

Cut the fingertips from an
old rubber glove, and secure
them over the open unions
with elastic bands fo prevent

HAYMES

7 Unscrew each injector using a 27 mm deep
eacket or box spanner, and remove from the
cylinder head. Recover the heat shield
washer, and discard it - new washers must be
used when refitling (see illustrations). if the
injectors are not being overhauled, label them
=0 they can be refitted in their ariginal
‘positions.

‘Engine codes AKU, AHG and AGD

'8 Unscrew and remove the retaining nut or
‘bolt, and recover the washer, retaining plate
“and mounting collar. Note the fitted position
‘of all components, for use when refitting.
Withdraw the injector from the cylinder head,
_and recover the heat shield washer - new
washers must be obtained for refitting. If the
Injectors are nat being overhauled, label them
so they can be refitted in their criginal
positions; injector No 3 uniquely includes the
neadie lift sender.

Refitting

Engine code AEF

9 Fit a new heat shisld washer to the cylinder
head, noting that it must be fitted with its
concave side facing downwards (lowards the
eylinder head) (see ilustration).

10.7b Recover the heat shield washer

10 Screw the injector into position and tighten
it to the specified torgue (see illustration).
Engine codes AKU, AHG and AGD

11 Insert the injector into position, using a
new heat shield washer.

12 Fit the mounting collar and retaining plate,
and secure in position with the nut and
washer, tightened to the specified torque.

All engines

13 Refit the injector pipes, and tighten the
union nuts to the specified torque setting.
Position any clips attached to the pipes as
noted belore removal.

14 Reconnect the retum pipe 1o the injector,
15 Bestore the battery connection and check
tha running of the engine.

11 Fuel cut-off solenoid valve -

removal and refitting
-
Note: Observe the precaulions in Section 1
before working on the fusl system.
Removal

1 The fuel cut-off solenoid valve, commonly
known as the stop solenoid, is located at the
rear of the injection pump (see illustration).

2 Disconnect the battery negative lead and
position it away from the terminal, Note: If the
vahicle has a security-coded radio, check that
you hava a copy of the code numbar before
disconnecting the battery. Refer to your VW
dealer if in doubt.

10.10 Screw the injector into position and
tighten it to the specified torque

C7==)

10.9 Cross-section through injector heat
shield, to show fitting orlentation -
engine code AEF

Arrow poinis lowards cylinder head

3 Unplug the wiring connector at the top of
the valve.

4 Slacken and withdraw the valve body from
the injection pump. Recover the O-ring seal,
spring and plunger.

Refitting
5 Refitting is a reversal of removal, using a
new O-ring seal.

12 Diesel engine MW %
and refitting &

Note: The fellowing procedures apply to
vahicles with engine codes AHG, AKU and
AGD only.

Mote: Observe the precautions in Section 1
bafore warking on the fuel system.

Accelerator position sensor

Removal

1 Disconnect the battery negative lead, and
position it away from the terminal. Note: If the
vehiclo has a security-coded radio, check that
you have a copy of the code number before
disconnacting the battery. Refer to your VIV
dealer if in doubd,

2 Refer to Chapter 11 and remove the trim
panetls from under the steering column area of
the facia, to gain access to the pedal cluster,
3 Unplug the position sensor from the wiring
hamess at the connector.

11.1 Fuel cut-off valve connector
(arrowed) - engine code AGD
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12.4 Accelerator position sensor details

1 Mounting brackef 3 Sacuring screw 6 Adjustment baoit
2 Accelerator position 4 Cable cam plate 7 Accelerator pedal
SANSOF 5 Spring washer 8 Accelerator pedal spindle

4 Remove the two screws securing the
position sensor mounting bracket, recover the
nuts and washers, and fift the sensor out of
the car (see illustration).

5 If wished, the cable cam plate can be

126 Accelerator position sensor/cable

cam alignment dimensions
a=22+005mm C To front of car
b=41=0.05 mm

unhooked from the accelerator fitting, and
removed.

Refitting
B Refitting is a reversal of remaoval, noting the
following points:

a) The cable cam plate must be fitted to the
position sensor spindle according to the
dimensions shown (see Nustration).

b) On completion, the adjustment of the
position sensor must be verified efectron-
ically, using dedicated test equipment -
refer to a VIV dealer for advice.

Coolant temperature sensor
7 Refer to Chapter 3, Section 6.

Fuel temperature sensor

Removal

8 Disconnect the battery negative lead and
paosition it away from the terminal - refer to the
note in paragraph 1.
8 Slacken and withdraw the retaining screws
and lift the top cover from the injection pump.
Recover the gaskel.
10 Remove the screws and lift out the fuel
temperature sensor,

Refitting

11 Refitting is a reversal of removal. Tig
the pump top cover scraws to the spec
tarque.

Inlet air temperature sensor

12 The air temperature sensor is incorporatss
into the diesel engine management sys!
ECL, and is not availabla separatety.

Engine speed signal sensor
Remaoval

13 The engine speed sensor is mounted
the front cylinder block, adjacent to ®
mating surface of the block and transmiss
ballhousing. ,
14 Disconnect the battery negative lead 258
position it away from the terminal - refer to
note in paragraph 1.

15 Unplug the hamess connector from
SENSOr.

16 Remove the retaining screw and
the sensor from the cylinder block.

Refitting )
17 Rafit the sensor by reversing the rem:
procedure.

Throttle valve housing

Removal

18 Disconnect the battery negative cable &
position it away from the terminal - refer to e
note in paragraph 1.

19 With reference to Section 2 , logsen
clip and disconnect the air trunking from
throttle valve housing.

20 Pull the vacuum hose off the base of
throttle valve housing, and disconnect
wiring plug (see illustration).
21 Twist the throttle valve housing towanss
the front of the car to release it from &=
bayonet fitting, and remove it from the engiee
compartment. Recover the O-ring seal fno
the inlet manifold cover,

1220 Throttle valve housing details

1 Inlet air trunking 5 Wining plug

2 Throttle valve 6 Vacuum unit
housing 7 Infat manifoid

3 O-ring seal cover

4 Vacuum hose
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12.23 Clutch pedal switch (1) and brake
pedal/brake light switch (2)

Refitting
Refitting is a reversal of removal. Renew

e O-ring seal if it appears damaged.
Clutch and brake pedal switches

Bemoval

23 The clutch and brake pedal switches are
cipped to mounting brackets directly above
$eir respective pedals (see illustration).

24 The brake pedal switch operates as a
safely device, in the event of a problem with
e accelerator position sensor. If the brake
padal switch is depressed while the
sccelerator is held at a constant position, the
engine speed will drop to idie. Thus, a faulty
or incomectly-adjusted brake pedal switch
may result in a running problam,

25 The clutch pedal switch operation causes
e injection pump to momentarily reduce its
sutpul while the clutch is disengaged, to
pammit smoother gear changing.

13.2 Full the breather hosa out of tha
camshaft cover

26 To remove either switch, refer to Chapter
11 and remove the trim panels from under the
steering column area of the facia, to gain
access to the padal cluster.

27 The switches can be removed by
unclipping them from their mountings and
disconnecting the wiring plugs.

Refitting

28 Refitling is a reversal of removal. On
complation, the adjustment of the switches
must be wverified electronically, using
dedicated test equipment - refer 1o a VW
dealer for advice.

Electronic control unit (ECU)

28 The ECU is located centrally behind the
engine compartment bulkhead, under one of
the windscreen cowl panels. To remove the
cowl panels, refer to Chapter 12, Section 13.
The unit is coded, and should not be removed
without consulting a VW dealer, otherwise it
may not function correctly when the multi-
plug is reconnected.

13 Inlet manifold cover, air inlet
pipes and inlet manifold -

Removal

1 Loosen and remove the five inlet manifold
cover retaining bolts (see illustration).

2 Pull the breather hose out of the camshaft
cover (see illustration), or release the
retaining clip and pull the breather hose from
the inlet manifold cover.

S

13.4 Inlet manifold cover moved aside for
access to air inlet pipes and inlet manifold

retaining bolts (arrowed)

3 Release the retaining clip and disconnect
the air inlet trunking from the inlet manifold
cover (refer to illustration 2.3).

4 Lift away the inlet manifold cover, tipping it
towards the rear of the engine compartment
(see illustration). The cover cannot be
ramoved until the air inlet pipes and inlet
manifold have been removed. Check the
condition of the rubber seal, and fit a new one
if necessary.

5 Loosen and remove the bolts securing the
air inlet pipes - these bolts also secure the
manifold - and lift the pipes and manifold from
the rear of the cylinder head, along with the
manifold cover. Recover the manifold gasket.

Refitting

& Refitting is a reversal of removal, using a
new manifold gasket. Check the breather
hose for blockages or signs of splitting, and
clean or renew it if necessary.

- chack the condition of the rubber seal
{arrowed)
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egrees of difficulty
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Exhaust Gas Recirculation (EGR) system - general information and
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compsanent
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Easy, suitable for Fairly easy, suitable % Difficult, suitable for % Very difficult, &
mmm krbaylmm aﬁ:hbrmmatm experienced DIY suitable for expert DIY
R | mechanic R | or professional
S peciﬁcations
 Torgue wrench settings Nm Ibf ft
RUI DT BN - - o5 om0, T 10 T
valve-to-exhaustmanifoldnuts . ........... iiiiieinannes 25 18
valve-to-inlet Mmaniold BOMS . . . ....veeeerrnrasmenrerannens 25 18
e L e e P S K e e St 25 18
mounting cross-bracket nuts .............c0ceccinmnnes 15 1
rubber mounting bracket-to-body bolts: — -
R T T I T nglestighien  firther 907
Exhaust systemclampnutsbolts . ...... ..., 25 18

All petrol-engined models use unleaded
#uel, and are controlled by engine
“management systems that are tuned to give
the best compromise between driveability,
fual consumption and exhaust amission
production. In addition, a number of systems
ars fitted that help to minimise other harmful
emissions. All models are fitted with a
crankcase emission-control system that
raduces the release of pollutants from the
- angine's lubrication system, and a catalytic
converter that reduces exhaust gas
pollutants. Petrol engine models have an
#vaporative loss emission control system that

All diesal- &nginnﬂ models also have a
crankcase emission control system. In
addition, all models are fitted with a catalytic
converter and an Exhaust Gas Recirculation
|EGR) system to reduce exhaust emissions.

Crankcase emission control

To reduce the emission of unbumed
hydrocarbons from the crankcase into the
atmosphere, the engine is sealed, and the

blow-by gases and oil vapour are drawn from
inside the crankcase, through a wire mesh oil
separator, into the air cleaner, to be bumned by
the engine during normal combustion.

Under conditions of high manifeld
depression (idling, deceleration) the gases will
be sucked positively out of the crankcase.
Under conditions of low manifold depression
(acceleration, full-throttle running) the gases
are forced out of the crankcase by the
(relativaly) higher crankcase prassure; if the
engine is wom, the raised crankcase pressure
(due to increased blow-by) will cause some of
the flow to retum under all manifold
conditions.

Exhaust emission control - petrol
models

To minimise the amount of poliutants which
escape into the atmosphera, all models are
fitted with a catalytic converter in the exhaust
system. The fuelling system is of the closed-
loop type, in which a lambda sensor in the
exhaust system provides the engine
management system ECU with constant
feedback, enabling the ECU to adjust the
air/fuel mixture to optimise combustion,

The lambda sensor has a heating elament
built-in that is controlied by the ECU through
the lambda sensor relay, to quickly bring the
sensor's tip to its optimum operating
temperature. The sensor's tip is sensitive to
oxygen, and relays a voltage signal to the

ECU that varies according to the amount of
oxygen in the exhaust gas. If the inlet air/tuel
mixture is too rich, the exhaust gases are low
in oxygen, 50 the sensor sends a low-voltage
gignal, the wvoltage rising as the mixture
weakens and the amount of oxygen rises in
the exhaust gases. Peak conversion efficlency
of all major pollutants occurs if the inlat
airffuel mixture is maintained at the
chemically-correct ratio for the complete
combustion of patrol of 14.7 parts (by walght) -
of air to 1 part of fuel (the stoichiometric ratio).
The sensor output voltage alters in a large
step at this point, the ECU using the signal
change as a reference point, and comecting
the inlet airffuel mixture accordingly by
altering the fuel injector pulse width, Details of
the lambda sensor removal and refitting are
given in Chapter 4A or B, as applicabla.
Exhaust emission control - diesel
models

An oxidation catalyst is fitted in the line with
the exhaust system of all diesel-engined
models. This has the effect of removing a
large proportion of the gaseous
hydrocarbons, carbon monoxide and
particulates present in the exhaust gas.

An Exhaust Gas Recirculation (EGR) system
is fitted to all diesel engined models. This
reduces the level of nitrogen oxides produced
during combustion, by introducing a
proportion of the exhaust gas back into the
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2.3 Charcoal canister purge valve wiring
connector {arrowed)

inlet manifold, under certain engine operating
conditions, via a plunger valve. Tha systam is
controlled electronically by the glow plug
control module on engine code AEF, or by the
diesel engine management ECU on all other
diesel engines.

Evaporative emission control - petrol
models

To minimise the escape of unburned
hydrocarbons into the atmosphers, an

2.7a Charcoal canister pipe to purge valve
{A) and pipe to fuel tank (B)

evaporative loss emission contrel system is
fitted to all petrol models. The fued tank filler
cap is sealed, and a charcoal canister is
mounted on the right-hand inner wing to
collect the petrol vapours released from the
fuel contained in the fuel tank. It stores them
until they can be drawn from the canister
{under the controd of the fuel-injectionfignition
system ECU) via the purge valve into the inlet
tract, where they are then bumed by the
angine during normal combustion.

1 2 3

4 5 6

2.7b Charcoal canister amission control system - early type shown, later type similar

1 Wiring connector

2 Canister purge solencid
valve

3 Mounting bracket

4 FPurge valve retaining ring
5 Washer (early lype only)
6 Throttle body

7 Breather hose from fuel
tank

8 Charcoal canister

Canister securing lug armowed

To ensura that the engine runs corraciy
when it is cold and/or idling, and to protes
the catalytic eonverter from the effects of &8
over-rich mixture, the purge control vahe
not opened by the ECU until the enging s
warmed up, and the engine is under load;
valve solenoid is then modulated on and
gllow the stored vapour to pass into the
tract.

Exhaust systems

The exhaust system comprises the &
manifold, one or two silencer units (depenc
on model and specification), a ca
converter, a number of mounting bra
and a series of connecting pipes.

2 Evaporative loss emission |
control system - information
and component renewal

Information

1 The evaporative loss emission cof
system consists of the purge valve,
activated charcoal filter canister, and a
of connecting hoses.
2 The purge valve is mounted on a brackss
the top of the right-hand inner wing, and
charcoal canister is mounted lower down ™
right-hand inner wing.
Component renewal

Purge valve

3 Ensure that the ignition is switched off. 85
unplug the wiring hamess from the g
valve at the connector (see lllustration).
4 Slacken the clips and pull the hoses off
purge valve ports. Make a note of &
orientation to aid refitting later.
5 Slide the purge valve out of its rats
ring, and remove it from the engine bay.
& Refitting is a reversal of removal.

Charcoal canister

T Locate the canister in the wheel 5"
Disconnect the hoses from it, noting w®
ports they connect to (see illustratic
Release the securing lug and lift the cans
out of the wheel housing.

B Refitting is a revarsal of removal.

1 The crankcase emission control sys
consists of a series of hoses that connact
crankcase vent to tha camshaft cover
{where applicable) and the air cleanar. ]
2 An oil separator unit may be fitted on S0
models. This is a large plastic housing, be
1o the rear of the engine block, and seales
the block openings by two O-ring seals
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Battery

Caution: Before carmying out any work on the
vehicle battery, read the precautions given in
*Safely first” at the start of this manual.

+ Make sure that the battery tray is in good
condition, and that the clamp is tight,
Corrosion on the tray, retaining clamp and the
battery itself can be removed with a solution
of water and baking soda. Thoroughly rinse all
cleaned areas with water. Any metal parts
damaged by corrosion should be covered
with a zinc-based primer, then painted.

v Periodically (approximately every three
months), check the charge condition of the
battery as deseribad in Chapter SA

+ If the battery is flat, and you need to jump
start your vehicle, see Roadside Repairs.

B o

1 The battery Is located on the left-hand
side of the engine compartment. The
exterior of the battery should be
inspected periodically for damage such as a
cracked case or cover.

| i =
H corrosion (white, flutty deposits) is
evident, ramove the cablas from the
battery terminals, clean them with a small
wire brush, then refit them. Automotive stores
sall a tool for cleaning the battery post . . .

Check the tightness of battery clamps to

ansure good electrical connections. You

should not be able to move them. Also
check each cable for cracks and frayed
conductors.

.. . 85 well as the battery cable clamps

Bulbs and fuses

v Check all extermnal lights and the hom. Refer
to the appropriate Sections of Chapter 12 for
datails if any of the circuils are found to be

inoperative.

-1 If a single indicator light, stop-light or
headlight has falled, it is likely that a bulb
has blown and will need to be replaced.
Refer to Chapter 12 for details. If both stop-
lights have failed, It s possible that the switch
has failed (sea Chapter 9).

v Visually check all accessible wiring
connectors, hamesses and retaining clips for
security, and for signs of chafing or damage.

if more than one indicator light or tail light

has falled it is likely that either a fuse has

blown or that there s a fault in the circuit
(see Chapter 12). The fuses are located behind
the driver's side glovebox, which should be
remaoved for access (see Chapter 11).

If you need to check your

==\ brake lights and indicators

m unaided, back up to a wall or

garage door and operate the

lights. The reflected light should show if
they are working properly.

HAYNES

To raplace a blown fuse, simply pull it out
and fit a new fuse of the corract rating
(see Chapter 12). If the fuse blows again,
it is important that you find out why - a
complete checking procedure is given in
Chapter 12.
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Bustrations). If the unit has become blocked,
% may be worth trying to clean it out using a
suitable solvent before renewing the complete
" unit. The unit cannot be dismantied for
| sanvicing.

" 3 The system requires no attention other than
%o check at regular intervals that the hose(s)
. are free of blockages and undamaged.

1 The EGR system consists of the EGR valve,

she EGR solenoid valva (engine coda AEF) or

modulator valve (all other diesel engines) and

a connecting vacuum hose,

‘2 The EGR valve is mounted on a flange joint

l the inlet manifold, and is connected to a

second flange joint at the exhaust manifold by

{ su'n#-l-autbh pipe.

'3 The EGR solenoid valve/modulator valve is
sunted on a bracket on the engine

EGR valve

Disconnect the vacuum hose from the port

2t the top of the EGR valve.

Slacken and withdraw the bolts that secure

2 EGR valva to the inlet manifold flange (see
5 . Recover and discard the gasket
m joint.

Remove the clamp screw from the EGR

s retaining ring, and lift the EGR valve out

=l the semi-flexible pipe. If required, unscrew

s retaining nuts and disconnect the semi-

Sexible pipe from the exhaust manifold;

er the gaskeat.

Fhaﬁtmg is a reversal of removal, noting the

g points:
=I Useamﬁanga,-nrnfgmm
&) If the semi-flexible pipe has been removed,
use a new gaskeat on refitting. Fit the
retaining bolts loosely, and ensure that the
plpe is unstressed before tightening the

4.3 Exhaust Gas Recirculation (EGR)
solenoid valve (A). idle speed boost vaive
(B) is only fitted to models with engine

code AEF

3.2a Dlmtoruitutalrﬂngho!h
{seen with engine removed, for clarity)

EGR solenoid valve/Modulator valve

8 Ensure that the ignition is switched off, then
unplug the wiring harmess from the valve at
tha connector.

@ Slackan the clips and pull the hoses off the
valve ports. Make a carefid note of their
orientation to aid refitting later,

10 Remove the retaining screws and lift off
the valve,

11 Refitting Is a reversal of removal.

Caution: Ensure that the vacuum hoses are
refitted correctly; combustion and exhaust
smoke production can be drastically

sffected by an incorrectly operating EGR
system.

§ Exhaust manifold -
removal and refitting

The axhaust manifold r -moval is described
as part of tha cylinder head removal
sequence; refer to Chapter 2A or B as
applicabla.

8 8 2 7
4.5 EGR valve detalls
1 intat manifold 4 Retaining clamp 7 Exhaust manifold
2 Gasket & Clamp screw & Retaining nut
3 EGR valve & Connecting pipe
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General information

1 On all models, the exhaust system is mada
up of the downpipe with catalytic converter
(see illustration), the front silencer, and the
tail section which contains the rear silencer.
On some diesel engine models, a flexible
coupling is fitted in the downpipe,
downstream of the exhaust manifold flange.

2 The front silencer and tall section are
originally fitted as one section, but individual
sections are available for repair (see
illustration).

14

16 6

14

£ DK =

& th

Front pipe from catalyst

Fitted position marking balance weight

Exhaust clamp
Dimension a = 5 mm

approx
Clamp baoit

13
6.2 Rear section of exhaust system
7 Front silencer with 12 Bolt
13 Rear sllencer
8 Mounting rubber 14 Fitted position marking
9 Cross-bracket 15 Cutting point for original
10 Nut system
17 Rubber mounting 16 Exhaust clamp
bracket

Mt

3 On all models, the syslem is suspences
throughout its entire length by mubSes
mountings, which are secured to =%
underside of the vehicle by metal braces
(see illustration).

Removal

Warning: Allow ampie time
the exhaust system to o
before starling wurk.
particular, the
converter (where applicable) runs ﬂ
high temperatures, and severe bums
result if it is carelessly handled. If thes
any chance that the system may still &
hot, wear suitable gloves.
4 Each exhaust section can be re
individually or, altematively, the co
sysbem can be removed as a unit.
5 To remove the system or part of
system, first jack up the front or rear of the &
and support it on axle stands (see Jacking &=
over an inspection pit or on car ramps.
Downpipe and catalytic converter

6 Place blocks of wood under the e
silencer or downpipe to act as a 3 .
Refer to Chapter 4A or B and remove
lambda senscr from the exhaust downpipe
7 Slacken and remove the nuts securing
downpipe to the front silencer. Remove
clamp and the bolls.

8 Undo the nuts and separate the downg
from the exhaust manifold. Recover
gasket. Unhook tha pipe from its
and withdraw the downpipe from unde
the vehicle.
Intermediate section/front silencer
9 Siacken the clamp bolts and disengage
clamp from the intermediate pipe-to-iais
joint and the intermediate pipe-to-catahte
converter/downpipe joint (see illustration).
10 Disengage the intermediate pipe from 8
tailpipe and the catalytic converter/downpe
Unhook the pips from its mountings
remove it from the vehicle,

Tailpipe/rear silencer
11 Slacken the clamping ring bolts
disengage the tailpipe at the joint.

6.3 Exhaust system rubber mounting &t
rear of front silencer
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% Unhook the tailpipe from its mounting
ars and remove it from the vehicle..
plete system
she: If the original system s baing replaced,
& sifencers in the tail section can be carefully
gt from the exhaust system using a hacksaw
gd ronewed individually; refer to a VIV dealor
pr an exchaust specialist for further advice
#3 Disconnect the front pipe from the
ifold - see paragraphs 6 to 8.
With the aid of an assistant, free the
svstem from all its mounting rubbers and
menoeuvra it out from undernaath the vehicle.
=Aals Iﬂ"dtﬂ.]
35 The heatshields are secured 1o the
ndarside of the body by a mixture of nuls,
bolts and clips. Each shield can ba removed
ence the relevant exhaust section has been
s=moved. Note that if the shield is being
mmoved to gain access to a component
tadbohlndtt in some cases it may prove
: ient to remove the retaining nuts and/or
Bolts and simply lower the shield, removing
ha need to disturb the exhaust system.

Refitting

16 Each section is refitted by a reverse of the
removal sequence, noting the following points.

a) Ensure that all Iraces of corrosion have
been removed from the flanges, and
renew all necessary gaskels,

b) Inspect the rubbar mountings for signs of
damage or deterioration, and renew as
necessary.

c) On joints which are secured by clamping
rings, apply a smear of exhaust system
Jjointing paste to the joint mating surfaces
o ensure an gas-tight seal. Tighten the
clamping ring nuts evenly and
progressively lo the specified torque so
that the clearance befween the clamp
halves is equal on efther side.

d) Prior to tightening the exhaus! system
fasteners, ensure that all rubber
mountings are comectly located, and that
there is adequate clearance between the
axhaust system and vehicle underbody.

T Omm
generall rn'»a!l

1 The catalytic converter is a reliable and
simple device which needs no maintenance in
itself, but there are some facts of which an
owner should be aware if the converter is to
function property for its full service life.

Petrol models
a) DO NOT use leaded (UK 4-star) petrol in a
car with a catalytic converter - the lead
will coal the precious metals” reagents,
reducing their converting efficiency, and
will eventually destroy the convarter.
b) Always keep the ignition and fuel systems

wall-maintained in accordance with the
manufacturer's schedule.

c) If the engine develops a misfire, do not
drive the car at all for at least as litthe as
paossible) until the fault is cured.

o) DO NOT push- or tow-start the car - this
will soak the catalytic converter in
unburmed fuel, causing it to overheat
when the engine does starf.

&) DO NOT swilch off the ignition at high
engine speads, e do not biip the throttie
immediately before switching off.

f) In some cases a sulphurous smell (ke
that of rotten eggs) may be noticed from
the exhaust. This is common to many
calalytic converter-equipped cars and
once the car has covered a few thousand
milas the problem should disappear. Low-
quality fuel with a high sulphur content
will exacerbate this effect.

q) The catalytic converter, used on a wall-
maintained and wel-driven car, should
fast batween 50 000 and 100 000 miles -
if the converter is no longer effective it
must be renewed.,

Petrol and diesel models
h) DO NOT use fuel or engine ofl additives -
these may contain substances harmiful to
the catalytic converiar.
i} DO NOT continue to use the car if the

7] mmrmumm
operates at very high temperatures. DO
NOT, therefore, park the car in dry
undergrowth, over long grass or piles of
dead leaves afler a long run.

k) Remember that the catalytic converter is
FRAGILE - do not strike it with tools
during servicing work.
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Contents
Allamator - brush holder/regulator module renéwal ............. 8
- Altemator - removal and refitting . e e
Altemnator/charging system - tmﬂngmwhmh S — |
 Busxiliary drivebelt - removal, refitting and

BURUBTIVION . & i v e e s i v e e s Sea Chapter 2A or B
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Battery - removal andrefitting .. ......o.ooaiiiiiiiainn a
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Starter motor - removal and refitting . .. ... oo ciiaairanirans 8
Starter motor - testingandoverhaul .........ccciniiiiians 9
Starting system -testing ... ... .oiiiiiiiniiii i 7

mmmim&

Easy, suitable for Fairty syitable
%‘hﬁm %'sﬂaﬁmﬂh experenced DIY ‘%
rmechanic

%mmh%

Specifications

General

Starter motor
Rating:

Petrol engines up to and including 1.40itre ...........c000ctns
1.ﬁ litre mghwa ..........................................

Torque wrench settings
Altemator bell tensioner (spring typa) .. .....cciviuiainnsinnanans

Altemnator mounting bolts

....................................

Altemator mounting bracket-to-blockbolts ........... ...l
Battery clamping plate bolt . ..... o ccenrrrnnnrarrrniinnnaans
Battery torminal BOS ... .......cuarsemnnsssnrnesansnssnasenss
Starter motor mounting bolts:

Petrol engines:
Lower bolt (MEx160)

Upper bolts/nut (MBXT0) . .....cousrcomnrinnnravnnsannnnes

Diesel engines (studs)

.....................................

12-voit, negative earth

12V, 0.9 kW
12V, 1.0 kW
12V, 1.8 kW

36 to 110 Ah (depending on model and markat)

5 mm (tolerance +1mm, -0 mmj

Nm Ibf 1t
25 18
25 18
55 41
22 16
& 4
45 32
60 44
B0 44
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1 General information and
precautions

General information

The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions,
these are covered separately from the body
alectrical devices such as the lights,
instruments, etc (which are covered in
Chapter 12). On petrol engine models refer to
Part B of this Chapter for information on the
ignition system, and on diesel models refer to
Part C for the pre-heating system,

The electrical system is of the 12-wvolt
negative earth type.

The battery may ba of the low maintenance
or ‘maintenance-free’ (sealed for life) type and
is charged by the alternator, which is belt-
driven from the crankshaft pulley.

The starter motor 8 of the pre-engaged
type, with an integral solenoid. On starting,
the solenocid moves the drive pinion into
engagement with the flywheel ring gear before
the starter motor is energised. Once the
engine has started, a one-way clutch prevents
the motor armature being driven by the engine
until tha pinion disengages from the fiywheal.

Further details of the vanous systems are
given in tha relevant Sections of this Chapter.
‘While some repair procedures are given, the
usual course of action is to renew the
component concermned. The owner whosa
interest extends beyond mere component
renewal should obtain a copy of the Automabile
Electrical & Electronic Systems Manual,
available from the publishers of this manual,

Precautions

Warning: It Is necessary to take
extra care when working on the
electrical system to avoid damage
to semi-conductor devices
(diodles and transistors), and to avoid the risk

Always remove rings, watches, etc
before working on the electrical system.
Even with the battery disconnected,
capacitive discharge could occur if a
component's live terminal is earthed through
a matal object. This could cause a shock or
nasty burn.

Do not roverse the battery connections.
Components such as the alternator, electronic
control units, or any other components having
semi-conductor circultry could be imeparably
damaged.

Never disconnect the battery terminals,
the alternator, any electrical wiring or any
test instruments when the engine is running.

Do not allow the engina to furn the
alternator when the alternator is not
connected.

Never test for alternator output by
flashing the ouiput lead to earth.

Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

If the engine is being started using jump
leads and a slave battery, connect the
battaries positive-to-positive and negative-
to-negative (see Jump siarting). This also
applies when connecting a battery charger.

Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circuit or continuity testing.

Before using electnc-arc welding equipment
on the car, disconnect the battery,
alternator and components such as the
electronic control units (where applicable) 1o
protect them from the risk of damage.
Caution: Certaln radio/cassettes fitted as
standard equipment by VW have a built-in
security code to deter thiaves. If the power
source to the unit Is cut, the anti-theft
system will activate. Even if the power
source is Immediately reconnected, the
radio/cassette unit will not function until
the correct security code has been
enterad. Therefore, if you do not know the
correct security code for the
radio/cassette unit do not disconnect the
battery negative terminal of the battary or
remove the radiofcassetie unit from the
vehicle. Refer to your VW dealer for further
information on whether the unit fitted to
your car has a security code.

2 Battery - ,
testing and charging

Standard and low-maintenance
battery - testing

1 If the vehicle covers a small annual milaage,
it is worthwhile checking the specific gravity
of the electrolyte every three months to
determine the state of charge of the battery.
Use a hydrometer to make the check. and
compare the results with the fellowing table.
Mota that the specific gravity readings assume
an electrolyte temperature of 15°C (60°F); for
every 10°C (18°F) below 15°C (60°F) subtract
0.007. For every 10°C (18°F) above 15°C
{60°F) add 0.007.

Above 25°C  Below 25°C
Fully charged 1.210 fo 1.230 1.270 to 1.290
70% charged 1.170 fo 1.190 1.230 to 1.250

1.050 to 1.070 1.1101to 1.130
2 If the battery condition is suspect, first
check the specific gravity of electrolyte in
each cell. A variation of 0.040 or more
between any cells indicates loss of electrolyle
or deterioration of the internal plates.
3 If the specific gravity variation is 0.040 or
mora, the battery should be renawed. If the
coll variation is satisfactory but the battery is
discharged, it should be charged as
described later in this Section.

Maintenance-free battery -
testing

4 In cases where a ‘sealed for e
maintenance-free battery is fitted, topping-28
and testing of the electrolyte in each cell is net
possible. The condition of the battery cas
therefore only be tested using a battssy
condition indicator or a voltmaeter,
5 Certain models may be fitted with
maintenance-free battery, with a bulit
charge condition indicator. Tha indicator &
located in the top of the battery casing, ans
indicates the condition of the battery from &
colour. If the indicator shows green, then e
battery is in a good state of charge. If 58
indicator tums darker, eventually to blass
then the battery requires charging,
described later in this Section. if the indic=S
shows clear/yellow, then the electrolyte ke
in the battery is too low to allow further LS
and the battery should be renewed. Do pet
attempt to charge, load or jump start a banss
when the indicator shows clear/yellow. i
6 If testing the battery using a voltme
connect the voltmater across the batteny
note the voltage. The test is only accurm
the battery has not been subjected to any &
of charge for the previous six hours. If the s
not the case, switch on the headlights for3
seconds, then wait four to five minutes balos
testing the battery after switching off
headiights. All other electrical circuits must
switched off, so check that the doors &
tailgate are fully shut when making the test

7 If the voltage reading is less than 12.2 voiss
then the battery is discharged, whils®
reading of 12.2 to 12.4 volts indicates
partially discharged condition.

B8 I the battery is 1o be charged, remowsl
from the vehicle and charge it as descric
later in this Section.

Standard and low maintenance
battery - charging i
Note: The following is intended as g gues
only. Always refer to the manufaciirsss
recommendations (often prinfed on a
attached to the battery) before charging
battery.
9 Charge the battery at a rate equivalent
10% of the battery capacity (eg for a 458
battery charge at 4.5 A) and continue o chags
the battery at this rate until no further riss
specific gravity is noted over a four-hour panes
10 Alternatively, a trickle charger charging
the rate of 1.5 amps can safely be USi
ovarnight.

11 Specially rapid boost charges which
claimed to restore the power of the batisny
1 to 2 hours are not recommended, as 8
Can cause serious damage to the bat
plates through overheating. If the batieny s
completely flal, VW recommend e
recharging should take at least 24 hours.

12 While charging the battery, note that Se
temperature of the electrolyle should newss
excaed 37.8°C (100°F).
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2 Lopsen the clamp nut and disconnect
the battery negative lead

aintenance-free battery -
ste: The following is infended as a guide
ey, Always refer to the manufaciurer's
g=cmmendations (often printed on a labal
e =ched fo the battery) before charging a

s This battery type takes considerably
aoer to fully recharge than the standard
Sce, the time taken being dependent on the
swiant of discharge, but it can take amything
ie fo three days.

84 A constant wvoltage type charger is
suirad, to be set, when connected, to 13.9
= 14.9 volts with a charger current below 25
s, Using this method, the battery should
useable within three hours, giving a voltage
ding of 12.5 voits, but this is for a partially-
@=charged battery and, as mentioned, full
snarging can take far longer.

" 35 ,..for access to the battery positive
connection and fusible link nuts

3.8 Releasing the fuse holder from the top
of the battery

3.3 Similarly, disconnect the battery
positive lead

15 If the battery is to be charged from a fully-
discharged state (condition reading less than
12.2 volts), have it recharged by your v
dealer or local automotive electrician, as the
charge rate is higher and constant supervision
during charging is necessary.

3 Battery -
removal and refitting

Removal

1 Mote: If the vehicle has a securify-coded
radio, check that you have a copy of the code
number befors disconnecting the battery
cable; refer to the caution in Section 1.

2 Slacken the clamp nut and disconnect the
battery negative lead from the terminal (see
illustration).

Models without battery-mounted fuse
holder

3 On models without a fuse holder on top of
the battery, unclip the plastic cover and
disconnect the battery posithve lead in the same
manner 25 the negative lead (see illustration).
Models with battery-mounted fuse
holder

4 Where a fuse holder is fitted to the top of
the battery, squeeze he retaining tabs
together and open the fuse cover (soe
illustration).

& Unscrew the nut{s) securing the holder to
the battery positive terminal clamp (s&e
illustration).

i

2.0 Unscrew and remove the battery
clamp bolt

3.4 Open up the fuse cover...

8 Unscrew the nuts and disconnact the wiring
from the fusible links.

7 Disconnect the wiring connector from the
side of the fuse holder.

8 Press down on the fuse holder at the
positive terminal end, and release the fuse
holder from the top of the battery using a
emall screwdriver (see llustration).

All models

9 At the base of the battery, slacken and
withdraw the clamp bolt, then lift off the
clamping plate (see illustration).

10 Where applicable, disconnect the ven
pipe from the top of the baltery, and remaove
the battery from the enging bay.

11 If required, the battery tray can ba
unbolted and removed (see illustration).

Refitting

12 Rafit the battery by following the removal
procedure in reverse. Where applicable, make
sure tha lug at the base of the battery locates
in the recess in the battery tray. Tighten the
clamp plate balt to the comect torque.

4 Alternator/charging system -
testing in vehicle

Mote: Refer to Safety first! and Section 1 of
this Chapter before starfing work.

1 H the charge warning light fails to illuminate
when the igniticn is switched on, first check
the alternator wiring connections for security.

3.11 Battery tray retaining bolts
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5.3 Unplug the sense cable from the
alternator at the connector (later diesel
engine modal shown)

If the light still fails to illuminate, check the
continuity of the warning light feed wire from
the alternator teo the instrument panel. i all is
satisfactory, the alternator is at fault and
should be renewed or taken to an auto-
electrician for testing and repair,

2 Similarly, if the charge waming light comes
on with the ignition, but is then slow to go out
when the engine is started, this may indicate
an impending alternator problem. Check all
the items listed in the preceding paragraph,
and refer to an auto-electrical specialist if no
obvious faults are found,

3 If the charge warning light iluminates when
the engine is running, stop the engine and
check that the drivebalt is corectly tensioned
(see Chapter 1A or 1B) and that the alternator
connactions are secure. If all is so far
satisfactory, check the alternator brushes and
slip rings as described in Section 6. If the fault
persists, the alternator should be renewed, or
taken to an auto-electrician for testing and
repair,

4 If the alternator output is suspect even
though the waming light functions comectly,
the ragulated voltage may be checked as
follows

S Connect a voltmeter across the battery
terminals, and start the enging.

6 Increase the engine speed until the
vollmeter reading remains steady; the reading
should be approximately 12 to 13 volts, and
no more than 14 volts,

7 Switch on as many electrical accessories

6.4a Remove the protective cap . . .

(eg, the headlights, heated rear window and
heater blower) as possible, and check that the
allernator maintains the regulated voltage at
around 13 1o 14 voits.

B If the regulated voltage is not as stated, this
may be due to womn brushes, weak brush
springs, a faulty voltage regulator, a fauity
diode, a severed phase winding or womn or
damaged slip rings. The brushes and slip
rings may be checked (see Section &), but if
the fault persists, the alternator should be
rengwed or taken to an auto-elactrician.

5 Alternator - %
removal and refitting &
Removal

1 Disconnect tha battery negative lead and
position it away from the terminal - refer to the
caution in Section 1.

2 Remove the auxiliary drivebelt from the
alternator pulley (see Chapter 2A or 2B).

3 Unplug the sense cable from the alternator
at the connector (see illustration).

4 Remove the protective cap, slacken and
withdraw the nut and washers, then
disconnact the power cable from the

alternator at the screw tarminal post. Where
applicable, unbolt and remave the cable guide
(seea illustrations).

5.4b ...remove the nut and washers,
disconnect the power cabla

§ Slacken and remove the lower,
upper bolts (see illustrations), then
alternator away from its brackef. WS
applicabla, pivot the tensioner roller out 8
way to gain access to the lower
balt.

6 Refer to Section 6 i the removal &
brush holder/voltage regulator i
required.

Refitting

7 Refitting is a reversal of removal. F
Chapter 2A or B as applicable for detals
refitting and tensioning the auxiliary o
8 On completion, tighten the alters
mounting bolts to the specified torque.

6 Alternator -
brush holder/regulator
module renewal

1 Remove the alternator, as descril
Section 5.
2 Place the alternator on a clean
surface, with the pulley facing down. !
3 Remove the retaining screws, then g
open the clips and lift the plastic :
the rear of the alternator (see illustratior
4 Slacken and withdraw the B
holder/voltage regulator module scraws, &
lift the module away from the altemator s
illustrations).
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retaining screws (arrowed) . .

sazure the free length of the brush
: 5 - whena applicable, take the measure-
% from the manufacturer's emblem etched
the side of the brush contact, to the
owest part of the curved end face of the
[au llustration). Check the measure-
Bt with the Specifications: renew the
a if the brushes are worn below the
~enect the surfaces of the slip rings, at the
uﬁha alternator shaft (see iNustration). If
¥ Bppear excessively wom, bumt or pitted,
a renewal must be considered; refer to an
somobile slectrical system specialist for
gr guidance.
=asepmble the alternator by following the
smantling procedure in reverse. On
slaticn, refer to Section 5 and refit the
ator.

_ 3 'k ;
Fvanxl A e

' B.4a Remove the brush holder/voltage

regulator module screws. ..

-

64b ..

alternator

. then lift the module away from the

7 Starting system -
testing

Mote: Refer fo the precautions given in Safety
first! and in Section 1 of this Chapter before
starting work.

1 If the starter motor fails to operale when the
ignition key is tumed to the appropriate
position, the following possible causes may
ba to blarma:

a) The baltery Is faulty.

b) The electrical conneclions befween the
switeh, solenoid, battery and starter
mailor are somewhere failing to pass the
necessary current from the battary
through the starler to earth.

¢} The sofenoid is faulty.

d) The starter moter is mechanically or
efectrically dafective.

2 To check the battery, switch on the
headlights. If they dim after a few seconds,
this indicates that the battery Is discharged -
recharge (see Section 2) or renaw the battery.
If the headlights glow brightly, operate the
ignition switch and observe the lights. If they
dim, then thiz indicates that current is
meaching the starter motor, therefore the fault
must lie in the starter motor. If the lights
conlinue to glow brightly (and ne clicking
sound can be heard from the starter motor
solenoid), this indicates that there is a fault in
the circuit or solenoid - see following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good

6.5 Measuring the alternator brush length
- for A and B, see text

ﬁ.:!n mdlrﬂﬂuplasﬂt:cmfrnmﬂw
rear of the alternator

condition, then this indicates that sither the
starter moter is faully, or thiers is considerable
resistance somewhera in the circuit.

4 0f a fault in tha circuit is suspected,
disconnect the battery leads (including the
garth connection to the body), the
startar/solenoid wiring and the
engina/transmission earth strap. Thoroughly
clean the conneclions, and reconnect the
leads and wiring, then use a voltmeter :xma‘l
light to check that full battery voltage is
available at the battery positive lead
connection to the solencid, and that the sarth
is sound. Smear petroleum jelly around the
battery terminals to prevent corrosion -
corroded connections are amongst the most
frequent causes of electrical system faults.

4 If the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the solenocid
blade terminal. Connect a voltmater or lest
light between the wire end and a good earth
(such as the battery negative tesminal), and
check that the wire is live when the ignition
switch is tumed to the start position. If it is,
then the circult is sound - if not the circuit
wiring can be checked as described In
Chapter 12,

5 The sclencid contacts can be checked by
connecting a voltmeter or test light between
the battery positive feed connection on the
starter side of the solenocid, and earth. When
the ignition switch is tumed to the start
position, there should be a reading or lighted
bulb, as applicable. If there is no reading or
lighted bulb, the solenoid is faulty and should

6.6 Inspect the surfaces of the siip rings
{arrowed), at the end of the alternator shaft
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mounting bolts

6 If the circult and solenoid are proved
sound, the fault must lis in the starter motor,
Begin checking the starter motor by removing
it (see Section B), and checking the brushes. If
the fault does not lie in the brushes, the mator
windings must be faulty. In this event, it may
be possible to have the starter motor
overhauled by a specialist, but check on the
availability and cost of spares before
proceading, as it may prove mora economical
to obtain a new or exchange motor.

8 Starter motor -
removal and refitting

Note: On petrol engine models, access to the
starter mofor is difficult from above or below.
For clarity, the accompanying photographs
were taken after removing the inlet manifold.

8.6 Starter motor wiring plug (A), wiring
retaining nut (B) and hamess plastic guide
(C) - diesel engine models

8.4b Starter motor mounting bolts - petrol
engine models

1 Hexboll, MBx160 3 Hex boll, MBx70
2 Hex bolt, M8x70, 4 Nut
with nut

Whilst this Is nol essential, it does make the
job of removing the starler motor much easler
- s8¢ the appropriate Part of Chapter 4 for
inlat manifold removal details.

Removal

1 Disconnect the battery negative lead and
position it away from the terminal - refer to the
caution in Section 1.

2 Pull off the black plastic cap (where fitted),
then disconnect the wiring from the starter
solenoid (see illustration).

3 Disconnect the remaining wiring from the
starter motor, removing the retaining nuts and
washers as necessary (see illustrations).
Petrol engine models

4 Remove the longer lower through-bolt, then
the two upper bolts. One of the upper bolts is
captive, and the other has a nut. Release the
starter motor from the bellhousing, and guide

8.8 Starter motor through-bolts (arrowed)
- diesel engine models

it out of the engine compariment [=s8
illustrations).

Diesel engine models

2 Mova the radiator bottom hosa to one s
then unbelt and remove the bottom hes
retaining clip.
& Disconnect the wiring plug, then uns
the nut and disconnect the cablas from
solenoid threaded connection £
illustration).
7 Unclip the wiring harness plastic guida o
the front of the starter motor, and move £8
ane side.
8 Unscrew and remove the threaded siu
(see illustration), then release the stare
motor from the bellhousing and remove &
from the engine compartment.

Refitting

9 Refit tha starter motor by following
removal procedure in reverse. Tighten £
mounting bolts to the specified torque.

9 Starter motor -
testing and overhaul

If the starter motor is thought to b=
defective, it should ba removed from the
vehicle and taken to an auto-electrician &
assessment. In the majority of cases, nes
starter motor brushes can be fitted at &
reasonable cost. However, check the cost &
repairs first as it may prove more economics
to purchase a new or exchange motor.
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Contents

‘Distributor - removal, inspection and refitting .................. 4 Ignition system sensors - removal and refitting . ... ..........

BB

R e S S e e e 1 Ignition timing - checking and adjusting .............ccccveaa.. 5
"HT coil - removal and refitling . .. ... ... i A Rolor @ - TeneWR] - . - .. aa e e e e e 7
Ignition system -testing ........ ... .ol iiiiiiiiaiiana 2 Sparkplugs-renewal ........ .00t nnnnnnns See Chapter 1A
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable Difficult, suitable for % Very difficult, &
nowvice with litte fnrhagimvnm m.ib:tnhinrmrrmt experienced DIY Ay | suitable for expert DIY 3
expenence .;\_ mechanic & or professional &
Speclflcatio ns
General
Engine codes AEV, ADXand AEA ...........siuessasensinses Bosch Mono-Motronic
Engine codes AER, ALL, AEX, AKV and ANX. . . ........co0nenen, Bosch Motronic
Enping code ABE: . .o i aais i wse s n ek s R i Magneti-Marelli 1AV
*Rafer lo Chapter 2A for engine code listings.
Ignition coil
Primary winding resistance ... ...... .o ciniiiiiiiaiiiieaaaae e 0.5to0 1.2 ohms
ESacondary regIgtancs . ... ... it s e 3000 to 4000 ohms
Distributor
T - vox o o A A o ) s M AR G Breakerless
BOton BMING . . . s e e e Controlled by engine management system
Spark plugs
See Chapter 1A Specifications
HT leads
Resistance valua (nominal) . ... ......cvccnrscnsraasssnnarnnas 30 000 ohms per metre length
Torque wrench settings Nm Ibf ft
Pistribaior clamp Bolts . .. L i s s s e e e e 10 7
Ignition coll mountingbolts . ... .o cearrimnr i inann 10 T

Knock sensormounting bolt . ... ..oiieiireniiriie e e isaanas 20 15




o-16 Lubricants, fluids and tyre pressures

Lubricants and fluids

Engine (petrol) Multigrade engine oil, viscosity SAE 10W/40, 15W/40, 15W/50 or 20W/50, to VW spec 500 00
Engine (diesel) Multigrade engine oil, viscosity SAE 10W/40, 15W/40, 15W/50 or 20W/50

Cooling system Ethylene glycol-based antifreeze with corrosion inhibitor - VW G11 or G12°

Manual transmission and final drive Gear ofl, viscosity SAE 80, to AP GL4, or VW gear oll G50, SAE 75W/90

Automatic transmission and final drive™ VW ATF G 052 990 A2

Brake hydraulic system Hydraulic fluid to FMVSS 116 DOT 4

Power steering VW hydraulic ofl G 002 000

* Refer to “Coolant renewal” in Chapter 1A or 18.

** The automatic transmission is “filked for iifa”. Topping-up or changing the fluid can only be undertaken using VW equipment - see Chapter 1A.

Choosing your engine oil

Engines need oil, not only to lubricate moving
parts and minimise wear, but also to
maximise power output and to improve fuel
economy.

HOW ENGINE OIL WORKS

* Beating friction

Without oil, the moving surfaces inside your
engine will rub together, heat up and mait,
quickly causing the engine to seize. Engine oil
creates a film which separates these moving

¢ Cooling hot-spots

Temperatures inside the engine can exceed
1000° C. The engine ol circulates and acts as
a coolant, transferring heat from the hot-spots
to the sump.

¢ Cleaning the engine internally

Good quality engine oils clean the inside of
your engine, collecling and dispersing
combustion deposits and controlling them
until they are trapped by the ol filter or flushed

OIL CARE - FOLLOW THE CODE
To handle and dispose of used engine oil

safely, always:

A Repeated or profonged

contact can be harniful.
OILCARE, * Dispose of used oil
responsibfe manner in an
authorised | site.
0800 66 33 66 the one nearest to you.
wrwamankinssrgek  Nover tip oil down drains

* Avoid skin contact
with used engine oll

v and emply packs in a
Call 0800 663366 to find

parts, praventing wear and heat build-up. out at ofl changa. or onto the ground.
Tyre pressures
Up to half load (normal usage) Front Raear
1.0 and 1.05 litre models:
e B B b e 2.1 bar (30 psi) 2.1 bar (30 psi)
AN other e steas: 000 Lo S e s 1.9 bar (28 psi) 1.9 bar (28 psi)
1.3 and 1.4 litre models:
Lk R e ol S T 2.2 bar (32 psi) 2.2 bar (32 psi)
AROUhar Iyl BlEeE . - . R e e R 2.1 bar (30 psi) 2.1 bar (30 psi)
1.8 litre models, and all diesel MOJRIS ... .........ueerreernnnnns 2.1 bar (30 psi) 2.1 bar (30 psi)
Up to full load Front Rear
1.0 and 1.05 litre modals:
BRSBTS o s e e e e e 2.4 bar (35 psi) 2.9 bar (42 psi)
ALt ol . .. e o s et S ST el SR 2.1 bar (30 psi) 2.4 bar (35 psi)
1.3 and 1.4 litre models:
ABBITO R TIRNNE. oo v v i icacs weom s o g e o o e s o et 2.5 bar (36 psi) 3.0 bar (44 psi)
Al otheciwe stron. - o h o chi oo s L S e 2.3 bar (33 psi) 2.6 bar (38 psi)
1.6 litre modeis, and all diesel models . . .. .. 2.3 bar (33 psi) 2.6 bar (38 pei)

Note: Pressures apply fo original-equipment tyres, and may vary if any

;:anﬁ}wis fitted; check with the tyre manufaciurer or supplier for

the correct pressures if necessary. Note thal the comect pressures for each individual vehicle are given on a sticker which is sither inside the
glovebox lid or inside the fuel filler fiap. The Information on this sticker may vary slightly with that quoted above - if 0, consult your VW dealer for

the latest racommendations.

The spare wheel may be of conventional or space-saver lype. A conventional spare wheel should be maintained at the highest full-load pressure
for the vehicle. The space-saver spare runs at a pressure of 4.2 bar (61 psi) - this pressure should be marked on the tyre sidewall,
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1 General information

The Bosch Mono-Motronic, Motronie, and
Magneti-Marelli 1AV systems are seif-
contained engineé management systems,
which control both the fuel injection and
ignition. This Chapter deals with the ignition
system components only - refer to Chapter 4A
or B for details of the fuel systemn components.

The ignition system comprises four spark
plugs, five HT leads, the distributor, an
electronic ignition coil, and an Electronic
Control Unit (ECL) together with its associated
sensors, actuators and wiring. The component
layout varies from system to system, but the
basic operation is the same for all modeis.

The basic operation is as follows: the ECU
supplies a voltage to the input stage of the
ignition coil, which causes the primary
windings in the coil to be energised. The
supply voltage is periodically interrupted by
the ECU, and this results in the collapse of
primary magnetic field, which then induces a
much larger voltage in the secondary coil,
called the HT voltage. This voltage is directed,
by the distributor via the HT leads, 1o the
spark plug in the cylinder currently on its
ignition stroke. The spark plug electrodes
form a gap small enough for the HT voltage to
arc across, and the resulting spark ignites the
fuel/air mixture in the cylinder. The timing of
this sequence of events is critical, and is
regulated solely by the ECU.

The ECU calculates and controls the
ignition timing and dwell angle primarily
according to engine speed, crankshaft
position and inlet manifold depression
information, received from sensors mounted
on and around the engine. Other parameters
that affect ignition timing are throttle position
and rate of opening, inlet air temperature,
coolant temperature and on certain systams,
engine knock. Again, these are monitored via
sensors mounted on the engine.

Knock control is employed on all engines
except code AEVY. The knock sensor is
mounted on the cylinder block, and has the
ability to detect engine pre-ignition (or
‘pinking’) before it actually becomes audible,
If pre-ignition occurs, the ECU retards tha
ignition timing of the cylinder that is pre-
igniting in steps until the pre-ignition ceases,
The ECU then advances the ignition timing of
that cylinder in steps until it is restored to
normal, or until pre-ignition occurs again,

Idie speed control is achieved partly by an
electronic throttle valve positioning module,
mountad on the side of the throttle body, and
partly by the ignition system, which gives fine
control of the idle speed by altering the ignition
timing. As a result, manual adjustment of the
engine idle speed is not necessary or possible.

On certain systems, the ECU has the ability
1o perform multiple ignition cycles during cold
starting. During cranking, each spark plug

fires several times per ignition stroke, until the
engine starts. This greatly improves the
engines cold starting performance.

It should be noted that comprehensive fault
diagnosis of all the engine management
systems described in this Chapter is only
possible with dedicated electronic test
equipment. Problems with the system’s
operation that cannot be pinpointed by
following the basic guidelines in Section 2
should therefore be referred to a VW dealer
for assessment. Once the fault has been
identified, tha removal/refitting sequences
deatailed in the following Sections will then
allow the appropriate component(s) to be
renewed as requinad.

Warning: Extreme care must be
taken when working on the

2 Ignition system -
testing
system with the ignition

switched on; it is possible to get

a8 substantial electric shock from a
vehicle's ignition system. Persons with
cardiac pacemaker devices should keep
well clear of the ignition clrouits,
components and test equipment. Always
switch off the Iignition before
disconnecting or connecling any
component and when using a8 multi-meter
te check resistances.

General

1 Most ignition system faults are likely to be
due to loose or dirty conneclions or to
tracking {unintentional earthing) of HT voltage
due to dift, dampness or damaged insulation,
rather than by the failure of any of the
system’s components. Always check all
wiring thoroughly beforsa condemning an
electrical component, and work methodically
to eliminate all other possibilities before
deciding that a particular component is faulty.
2 The old practice of checking for a spark by
holding the live end of an HT lead a short
distance away from the engine is not
recommended; not only is there a high risk of
an electric shock, but the HT coil could be
damaged. Similarly, never try to diagnose
misfires by pulling off one HT lead at a time.

Engine will not start

3 If the engine either will not turn over at all,
or enly turns very slowly, check the battery
and starter motor. Connect a voltmeter across
the battery terminals (meter positive probe to
battery positive terminal), disconnect the
ignition coil HT lead from the distributor cap
and earth it, then note the voltage reading
obtained while tuming over the engine on the
starter for (no more than) ten seconds. If the
reading obtained is less than approximately
9.5 volts, first check the battery, starter motor
and charging systems (see Chapter 54).

4 If the engine tums over at nomal speed bt
will not start, check the HT circuit &%
connecting a timing light (following = s
manufacturer’s instructions) and turning 8 ;
engine over on the starter motor; if the igs
flashes, voltage is reaching the spark plugs
so these should be checked first. If the g
does not flash, check the HT [ezse
themselves, followed by the distributor &
carbon brush and rotor arm.

5 If there is a spark, check the fuel system &
fauits, referring to the relevant part of Chag

4 for further information.
G If there is still no spark, then the probis
must lie within the engine managemsss
system. In these casaes, tha vehicla should S8
referred to a VW dealer for assessment.

Engine misfires
T An iregular misfire suggests either a loose
connection or intermittent fault on the p ¥
circuit, or an HT fault on the coll side of &
rotor arm.

8 With the ignition switched off, _= 3
carefully through the system, ensuring that
connections are clean and securely fastenss
If the equipment is available, check tha
circuit as described above.

89 Check that the HT coil, the distributor cag
and the HT leads are clean and dry. Check the
leads themselves and the spark plugs (5%
substitution, if necessary), then check the
distributor cap, carbon brush and rotor amm.
10 Regular misfiring is almost certainly dua &
a fault in the distributor cap, HT leads or spas
plugs. Use a timing light (paragraph 4 abowe
to check whether HT voltage is present at &8
leads.

11 If HT voltage is not present on ons
particular lead, the fault will be in that lead o
in the distributor cap. If HT is present on 88
leads, the fault will be in the spark plugs
check and renew them if there is any douss
about their condition. ]

12 If no HT voltage is present, check the 5T
coil; its secondary windings may be breaking
down under load.

Other problems

13 Problems with the system’s operation that
cannot be pinpointed by following the
guidelines in the preceding paragraphs shouls
be refermed to a VW dealer for assessment.

Ignition component check

HT leads

14 The spark plug (HT) leads should be
chacked whenever new spark plugs are fittes
{see Chapter 14),

15 Pull the leads from the plugs by gﬂp-plng
the end fitting, not the lead, otherwise the laad
connection may be fractured (see illustration).

Ensuumﬂmhnh"'
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2 45 Removing the HT leads and
distributor cap as an assembly, for
eleaning

5 Check inside the end fitting for signs of
srroaion, which will look like a white crusty
—wder. Push the end fitting back ento the
scark plug, ensuring that it is a tight fit on the
=wg. If not, remove the lead again and use
~iers to carefully crimp the metal connector
—=ida the end fitting until it fits securely on the
d of the spark piug.

Using a clean rag, wipe the entire langth
= the lead to remove any built-up dirt and
aase, Once the lead is clean, check for
&, cracks and other damage. Do not bend
s lead too much, nor pull the lead
athways - the conductor inside might

k- Disconnect the other end of the lead from
a distributor cap. Again, pull only on the end
i .Ghﬂdcfcrnorrminﬂandailsghtﬁthm
s manner as the spark plug end. If an

ter s available, check the resistance of

33 Unplugﬂ'llﬂ'l'lnal:lfmmmllgnlﬁun
coil at the connector

4 4 Disconnect the LT wiring plug from the
ignition coil

the lead by connecting the meter between the
spark plug end of the lead and the segment
inside the distributor cap. Refit the lead
securely on completion.

18 Check the remaining leads one at a time,
in the same way. Do not forget to check the
king lead, which runs from the centre terminal
of the distributor cap to the coil.

20 If new spark plug (HT) leads are required,
buy a sat for your specific car and engine.
Distributor cap

24 Unscrew its retaining screws or release
the clips and remove the distributor cap. Wipe
it clean, and carefully inspect it inside and out
for signs of cracks, black carbon tracks
{tracking) and worn, bumed or loose contacts:;
check that the cap's carbon brush is UnWoem,
free to move against spring pressure, and
making good contact with the rotor arm. Also
inspect the cap seal for signs of wear or
damage, and renew If necessary

22 Do not simultanecusly remove all the
leads from the old cap, or firing order
eonfusion may occur. When refitting, tighten
the cap retaining screws securely, or ensuré
that the cap clips engage correctly,

NI When fitting a new cap,
ramove the leads from the
old cap one at a time, and fit

E: them to the new cap in the

same location

23 Even with the ignition system in first-class
condition, some engines may still occasionally
axperience poor starting attributable to damp
ignition components. To disperse molsture, a
water-dispersant aerosol should be liberally
applied.

Rotor arm

24 With reference to the previous sub-
Section, remove the distributor cap.

25 Pull off the rotor arm from the distributor
shaft and inspect the rotor arm.

26 Inspect the distributor cap contacts and
clean them if nacessary.

27 Refitting is a reversal of removal - ensure
that the rotor arm alignment lug engages with
the recess in the distributor shaft, before
refitting the distributer cap.

3.8a One of the ignition coil mounting
bolts is used to secure the coil earth strap

Ignition coil

28 Disconnect the LT wiring plug and the HT
{king) lead from the ignition coil.

29 Connect a multimeter between terminals
1{=) and 15(+), and check that the resistance
of the primary windings is as given in the
Specifications.

30 Connect the multimeter between
tarminals 4 (HT) and 15(+), and check that the
resistance of the secondary windings is as
given in the Specifications.

31 Reconnacl the wiring.

3 HT coil -
removal and refitting

Removal

1 On all models, the ignition coil is mounted
on the engine compartment bulkhead.

2 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
yauhaveacapyofrhacodammwbad’om
disconnecting the battery. Refer to your v
deater if in doubt,
aLlnplugtheHTIa.adi'mmlheignlﬂbnmiat
the connector. Note which way round the
collar on the lead end fitting is located (see
illustration).

4 Disconnect the LT wiring from the ignition
eoll at the multiway conneclor (see
ustration).

5 uhupmmmum#umlhﬂtupnuh&
engine compartmant bulkhaad, and lift up the
plastic cowl panel for access to the coil
miounting nuts.

& Slacken and withdraw the mounting nuls of
bolts, and remove the ignition coil. Note that
one of the mounting bolts is used to retain the
coll earth strap (se# lllustrations).

7 On some models, the coll cutput stage can
be unbolted from the main body and renewed
separately if required.

Refitting
8 Refitting is a reversal of removal.
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il

4.4 Disconnecting the distributor cap

earth braid
4 Distributor - %
removal, |||5pecliun
and refitting X

Removal

1 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vahicle has a securfly-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Set the engine to TDC en eylinder Na 1,
referring to Section 2 of Chapter 2A for
guidance.

3 U required, unplug all five HT leads from the
distributor cap, labelling them to aid refitting
later. it s preferabla, however, 1o remove the
distributor cap with all leads attached - the

the spring clips . . .

4.8a Loosen the clamp bolts (arrowed)
using an Allen key . ..

4.5 Unplug the Hall sensor cable from the
distributor body at the connector

leads can then be transferred one at a time to
anew cap, if one is being fitted.

4 Unplug the earth braid from the metal
screening cap (see illustration).

5 Unplug the Hall sensor cable from the
distributor body at the connector (see
Mustration).

6 Remove the screws/prise off the retaining
clips (as applicabla), then lift off the distributor
cap (see lllustrations). If the HT leads are still
attached, lay the cap to one side, ensuring
that the leads are not twisted or kinked
excessively. Check at this peint that the
centre of the rotor arm electrode is aligned
with the cylinder No 1 marking on the
distributor body.

7 Mark the relationship between the
distributor body and the mounting flange by
scribing arrows on each, or painting an
alignment mark belween them (see
Hlustration).

4.6b ... and lift away the distributor cap

the large O-ring seal (arrowed)

4.8b ...and remove the distributor - note  4.10 Rotor arm

B8 Slacken and remove the clamp bolts, thee
withdraw the distributor body from =8
cylinder head. It may be necessary to woll
the distributor from side to side, to releasa B
large O-ring seal (see illustrations).

Inspection
9 Recover the O-ring seal from the bottom &8
the distributor and inspect it. Renew the saa
it appears at all wom or damaged.

Refitting

10 Install the distributor, engaging its dries
dog with the hole in the camshaft drive flang
and loosely fit the clamp bolts. Hotate the
distributor body such that the align
marks made during removal line up.
centre of the rotor arm electrode should po
directly at the No 1 cylinder mark on &
distributor body (see illustration).
11 Relit tha distributor cap, préssing S8
retaining clips firmly into place/tightening 5
retaining screws (as applicable).
12 Reconnect the Hall sensor cabling to &
distributor.

13 Refit the screening cap earth braid.
14 Working from the No 1 terminal, conness
the HT leads between the spark plugs and the
distributor cap. The firing order is 1-3-4-2. =
156 Fit the HT king lead between the coll aasd
the centre terminal on the disiributor cap.
16 It may be advisable to have the ignitios
timing checked and if necessary adjustes
although in fact nothing should have b
altered - refer to the notes in Section 5.

4.7 Alignment marks (arrowed) pa
between distributor body and mounting

contact aligned with raised
notch in distributor body (amowed)
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6.4 Knock sensor and wiring plug - seen
with engine removed, for clarity

5 Ignition timing -
checking and adjusting

The ignition timing is under the control of
the engine management system ECU, and is
not manually adjustable without access to
dedicated electronic test equipment. A basic
=atting cannot be quoted because the ignition
fiming is constantly being altered to control
sngine idle spead (see Section 1 for details).

The vehicle must be taken to a VW dealer if
the timing requires checking or adjustment.

6 Ignition system sensors - %
~ removal and refitting Q
b N
1 Many of the engine management systam
sensors provide signals for both the fuel

7.2 Removing the rotor arm from the end
of the distributor shaft

injection and ignition systems. Those specific
to the ignition system are detailed in this
Section.

2 Those senzors that are common to both
systems are detailed in Chapter 4A or B.
These include the coolant temperature
sensor, the inlet air temperature sensor, the
throtile potentiometer, the road speed sensor,
the idle switch and the inlet manifold pressure
sensor, as applicable.

Knock sensor

Removal

3 Disconnect the battery negative lead and
position it away from the terminal. Mote: If the
vehicle has a secunty-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

4 The knock sensor is mounted on the rear of
the cylinder block, undemeath spark plug Mo

3 and the rigid coolant pipe which runs across
the back of the block (see illustration).
Access to the sensor is extremely limited from
above, and only a little better from below.

5 Unplug the hamess wiring from the sensor
at the connector,

6 Slacken and withdraw the mounting bolt
and lift off the sensor.

Refitting

7 Refitting is a reversal of removal, but note
that the sensor’s operation will be affected if
its mounting bolt is not tightened to exactly
the right torque.

No 1 cylinder Hall-effect sensor

8 This sensor is an integral part of the
distributor assembly. It can be removed and
renewed separately, but dismantling of the
distributor will be necessary. It is therefore
recommended that this operation is entrusted
to a automotive electrical specialist.

oS

S

1 With reference to Section 4, remove the
distributor cap.

2 Pull the rotor arm from the end of the
distributor shaft (see illustration).

3 Inzpect the distributor cap contacts, and
clean them if necessany.

4 Refitting is a reversal of removal - ensure
that the roter arm alignment lug engages with
the recess in the distributor shaft, before
refitting the distributor cap.

7 Rotorarm-
renewal



Chapter 5 Part C:
Pre-heating system - diesel models

Contents
General information ........ o a1 e T o e 1 Glow plugs - testing, removal and refitting ............c000nnn 3
Glow plug control unit {engine code AEF) - removal and refitting . . . 2
Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, % Difficult, suitable for % Very difficult, &
nowvice with little 2% | for beginner with =i | suitable for competent & | experienced DIY R mmmwi
Specifications
Glow plugs
Electrical resistance:

Enging GOUB AEF . ....cioresasmanrrascrrranmmsnsesaannns 1.5 ohms (approx)

Alictherenginecodes .......ccvuicnereiinmnnreacioaenans MrA
Current consumption:

Engine OO AEF . .....iveirmessnnnrnnasssinnanicnnecinns 8 amps (per glow plug)

Allother enginB cOgBS . ..., .ccceeurnionsinrnrasieasnranns MN/A
Torque wrench settings Nm Ibf ft
Glow plugs:

Engingcode AEF .........covceiinenrererassnaneraneneans 25 18

Allotherengine codes ....... .. eeunnierisrsansannancccass 15 11

To assist cold starting, diesel-engined
modals are fitted with a pre-heating system,
which comprizes four glow plugs, a glow plug
control unit, a facia-mounted warning light
and the assoclated electrical wiring.

The glow plugs are miniature electric
heating elements, encapsulated in a metal
case, with a probe at one end and electrical
connection at the other. Each swirl
chamber/inlet tract has a glow plug threaded
into i, the glow plug probe being positioned
directly in line with incoming spray of fusl,
When the glow plug is energised, the fuel
passing over it is heated, allowing its optimum
combustion temperature to be achieved more
readily when it reaches the cylinder.

The duration of the pre-heating period is
governed by the glow plug control unit, which
monitors the temperature of the engine via the
coolant temperature sensor, and alters the
pre-heating time to suit the conditions.

A facia-mounted waming light informs the
driver that pre-heating is taking place. The
light extinguishes when sufficient pre-heating

has taken place to allow the engine to be
started, but power will still be supplied to the
glow plugs for a further period until the engine
is started. If no attempt is made to start the
engine, the power supply to the glow plugs is
switched off to prevent battery drain and glow
plug bum-out. Note that on certain models,
the warning light will also llluminate during
normal driving if a pre-heating system
malfunction occurs.

Generally, pre-heating Is triggered by the
ignition key being turned to the second
position. However, models with engine code
AEF (indirect injection engine) are equipped
with @ pre-heating system that activates when
the driver's door is opened, and then shut.
Mote that the system only functions once
sach time the engine is started - if the driver's
door is opened, shut, and then no attempt is
made to start the vehicle within a certain
period, subsequent opening and shutting of
the door will not reset the system. Refer to the
vehicle handbook for further information.

After the engine has been started, the glow
plugs continue to operate for a further period
of time. This helps to improve fuel combustion
whilst the engine is warming up, resulting in
quieter, smoother running and reduced
exhaust emissions.

2 Glow plug control unit
(engine code AEF) -
removal and refitting

1 On engine codes except AEF, the pre-
heating system is controlled by the diesel
engine management system ECU, which is
located behind the engine compartment
bulkhead, under the windscreen cowl panel.

Removal

2 The glow plug control unit is located behind
the facia, at the top of the main fuse/relay
panel - refer to Chapter 11 and remove the
relevant sections of trim to gain access.

3 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt,

4 Unplug the control unit and remove it from

the relay panel,

Refitting
5 Refitting is a reversal of removal.
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3.4 Glow plug and supply cable retaining
nut ([arrowed)
3

Glow -
owpkiae §

Testing

1 If the system malfunctions, testing is
ultimately by substitution of known good units,
but some preliminary checks may be made as
described in the following paragraphs.

2 Connect a voltmeter or 12 volt test light to
betwaen the glow plug supply cable and a
good earth point on the engine.

Caution: Make sure that the live
connection s kept well clear of the engine
and bodywork.

3 Hawve an assistani activate the pre-heating
system (either using the ignition key, or
opening the driver's door, as applicable) and
check that a battery voltage is applied to the
glow plug slectrical connection. (Note that the
voltage will drop 1o Zero when the pre-heating
period ends).

4 If no supply voltage can be detected at the
glow plug, then either the glow plug relay
{where applicable) or the supply cabling must
ba faulty (see illustration).

E To locate a faulty glow plug, first
disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number bafore
disconnecting the battery. Refer to your VW
daaler If In doubl.

6 Rafer to the next sub-Section and remove the

3.17 Remove the nuts and washers from
the glow plug terminal. Lift off the bus
bar/supply cable

No 4 cylinder glow plug

supply cabling from the glow plug terminal (see
Mustration). Measure the electrical resistance
between the glow plug terminal and the engine
earth. A reading of anything more than a few
ohms indicates that the plug is defective.
T If a suitable ammeter is available, connect it
between the glow plug and its supply cable,
and measure the steady-state current
consumption (ignore the initlal current surge,
which will ba about 50% higher). Compare the
result with the Specifications - high current
consumption (or no current draw at all)
indicates a faulty glow piug.
8 Remove the glow plugs and inspect
them visually, as described in the next sub-
Section.
8 There are commercially-produced glow
plug testers available which comprise a
casing in which the plug is clamped, an
ammeter, 12-voll connection leads and a
simple timing circuit which illuminates
successive LEDs in five-second intervals.
Warning: Glow plug tips become
very hot during testing. Take
care to avold burns, especially
from plugs which have only just

stopped glowing.

10 With the glow plug in place and the leads
connected to a 12-volt battery, note the time
taken before the tip of the plug begins to glow
and the cumrent drops.

11 Whilst such equipment is available in a
commercial workshop, it is too infrequently
needed to most owners to justify the purchase
price. However, an equivalent test rig can be
made up at home at litthe cost.

3.18 Slacken and withdraw the glow plug

12 Using an ammater with a range of at least
30A, connect a lead to each ammeiss
terminal, fitting a crocodile clip at each end. I8
the interasts of safety, fit an in-line fuseholdes
to one of the leads, using a 30A fuse.
13 With the suspect glow piug removed from
the cylinder head, clamp it with seif-locking pless
against its metal body to a sound earth point on
the engine. Connect the lead from the positive (=
terminal on the ammeter 1o the glow plog
terminal. Have an assistant ready with a watch
so that a running count of seconds elapsed can
be miadke while you watch the glow plug tip.
14 Connect the remaining crocodile clip from
the ammeter negative (-) terminal to the
battery positive terminal and start the count
Watch the ammeter neadle and the glow plog
tip closely. The glow plug tip should start to
glow red after about five seconds. After about
fifteen seconds, the current reading should
drop from around 25A to about 124,
15 Mole that the above timings and current
figures are not precise. If the glow plug undse
test performs reasonably closely to the above
sequence, it is likely to be alright. An
abnormally high or low current reading (or 2
blown fuse) indicates the need for renewal, 28
does a failure of the tip to glow at all.
Waming: Under no circumstances
should the glow plugs be tesfed
oulside the engine. A comectly-

16 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 5.

17 Remove the nuts and washers from the
glow plug terminal, Lift off the bus bar/supply
cable (see llustration).

18 Slacken and withdraw the glow plug (see
Mustration).

19 Inspect the glow plug probe for signs of
damage. A badly bumed or chamed probe s
usually an indication of a faulty fuel injector -
refer to Chapter 4C.,

Refitting

20 Refitting is a reversal of removal. Tighten

the glow plugs to the specified torque (Ses
ustration).

a.mmhunumgtlwplugmuwmm-d
orque



Chapter 6
Clutch

Contents
Cluteh azsembly - removal, inspection and refitting ............. 8 Generalinformation .........oiiaiiiiiaiiiiii 1
Clutch cable - removal, refitting and adjustment .............0. 2
Degrees of difficulty
Easy, suitable for 2 | Fairly easy, sutable 3, | Fairly difficult, Difficutt, suitable for Very difficutt,
novice with little =3 | for beginner with % Mfwmmpem§ experienced DIY §._ mmuefo;mpanm%
Specifications
General
T Single dry plate, diaphragm spring with spring-loaded hub
Operation:
Right-hand-drivemodals ...........c..icivienaniaranas.... Cable with automatic adjustment mechanism (up to May 19495}, cable

Left-hand-drive modals
Clutch disc diameter:
Petrol engine models:

Uptoandincluding 1.4 litreenging ........ccciiimanivnnens

All 1.6 litre engine models
Diesel engine models:

Single-part fiywheel ... i i s

Two-part flywheel
Torque wrench settings

Padal mounting bracketbolts . . . ... ciieriiinrniena i

Pedal pivot pin nut
Pressure plate-to-flywheel bolts:

Diesel engine:
Models with single-part flywhesl

Models with two-part flywhesl ... ... coiiiiiiiiiianins

......................................

with manual adjustment (May 1995 on)

190 mm
200 mm

1290 mm
175 mm

25
25

20

Cable with automatic adjustment mechanism

Ibf ft

18
18

15

15
10

‘@eneral information

with manual transmission are fitted
s=c=l-operated single dry plate clutch
When the clutch pedal is depressed,
& = s=nsmitted to the clutch release
mechanically, by means of a
T refegse mechanism transfers effort
» == —==sure plate diaphragm spring, which
W= from the flywheel and releases the
e TEIta

T Sowneal is mounted on the crankshaft,

with the pressure plate bolted to it. Some

diesel engines are equipped with a two-part
Mywheal whare the cluich pressure piate is
matched to the fiywheel and clutch disc
during manufacture. Removal of the flywheel
is described in Chapter 2A.

2 Clutch cable - %
removal, refitting Ay
and adjustment &

Note: All modals were fithed with an automatic
adiustrment systern up to May 1985, From this
date, left-hand-drive modals were fitted with a
modified automatic adfuster system, while

right-hand-drive (eg UK markef] modals
reverted to a manuafly-adjusted cable. Refer
fo e redevant Saclions Haibw, accarding o

your particular model. At the time of writing, it
gppears  that all components are
interchangeable - e if the autornatic adjuster
should fail, it appears that a manually-adiusied
cahle can be fitted in its place.

Models with automatic
adjustment system - up to May
1995

Removal

1 Depress the clutch pedal several times, to
settle the automatic adjustment mechanism.
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2.2 Clutch cable removal - automatic
adjuster models up to May 1995

A Remove cable outer from release arm

B8 Compress cable belfows in direction of
BITOw

C Cable bellows

2 Press the cable outer sideways to release
the mounting rubber from the clutch release
arm (see illustration).

3 Push the cable towards the engine
compartment bulkhead, so that the cable
bellows is comprassed. If this proves difficult,
have an assistant gently press the clutch
pedal to the floor, and try again.

4 Pull the innar cable end fitting upwards
from the gearbox mounting.

5 Working in the driver's footwaell, remove the
glovebox and lower trim panel as described in
Chapter 11, for access to the foot pedals.

6 Remove the fusefrelay panel (refer to
Chapter 12), but do not disconnect any of the
wiring from it.

T Remove the clulch pedal cover from the
pedal mounting bracket, then unhook tha
cable end fitting from the top of the clutch
pedal, and withdraw the cable into the engine
compartment.

8 Release the cable from its mountings in the
engine compartmant, and remove the cable
from the car.

Refitting

@ Refitting is a reversal of removal, noting the
following points:
a) Lubricate all pivol points with a muiti-
PUDOSE Groase,
b) Take care that the cable is not kinked as it
is fitted.
¢} When the cable has been fitted, pull the

2.13 Compressing the adjustment
mechanism using the locking strap

release lever approximately 10 mm in the
opposite direction to its normal direction
of travel fie towards the front of the car).
The release lever should move frealy. If
not, carry out the procedure given in
paragraphs 2 and 3 above.

Models with automatic
adjustment system - May 1995
on

Removal

10 Depress the clutch pedal several times, to
sattle the avtomatic adjustment mechanksm,
11 Working in the engine bay, slida the
locking strap down to the top of the
adjustment mechanism protective boot.

12 Pull the release lever approximately 10
mm towards the front of the car - this will
compress the adjuster mechanism.

13 While the mechanism is compressed,
hook the ends of the locking strap over the
lugs protruding from the side of the
adjustment mechanism (see illustration). It
may be necessary to enlist the help of an
assistant for this. Note: If the focking strap is
no longer attached fo the clulch cable, a
homae-made strap can be fabricated using
nylon cable-ties or a length of electrical cable,
14 Press the cable outer sideways to release
the mounting rubber from the clutch release
anm,

15 Pull the inner cable end fitting from the
gearbox mounting.

16 Working in the driver's footwell, remove the
glovebox and lower trim panel as described in
Chapter 11, for access to the foot pedals.

221k ...and pull the cable sideways out
of the release lever

2.21c Clutch cable attachment at gearbox
{A) and clutch release lever (B)

2.21a Loosen the locknut and adjuster
nut...

17 Remove the fusefrelay panel (refer to
Chapter 12), but do not disconnact any of tha
wiring from it,

18 Remove the clutch pedal cover from the
pedal mounting bracket, then unhook the
cable end fitting from the top of the clutch
pedal, and withdraw the cable into the angine
compartment. i
19 Release the cable from its mountings I8
the engine compartment, and remove the
cable from the car.

Refitting

20 Refitting is a reversal of removal of

removal, noting the following polnts:

a) Lubricate ail pivot points with a multi-
PUpOsE grease. |

b) Take care that the cable is nol kinked as it
Is fitted. f

¢) Once the cabie is attached to the release
anm, gearbax mounting and pedal,
unhook the locking strap from the
adjustmant mechanism.

d) Check the operation of the adjuster, by
pulling the reease lever approximatedy 10
mm in the opposite direction fo ifs normal
direction of travel (e towards the front of the
cav). The redease lever should move frealy.

Models with manual adjuster

Removal |

21 AL the clutch release lever, loosen the
cable adjuster locknut and adjuster nut, then
press the cable sidaways out of the releass
lever (see illustrations).

22 Pull the cable end fitting upwards from the
gearbox mounting (see illustration).

2.22 Pull the cable upwards to releasa it
from the gearbox mounting
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23 Working In the driver's footwell, remove
the glovebox and lower trim panel as
described in Chapter 11, for access to the
foot pedals.
24 Remove the fusefrelay panel (refer to
Chapter 12), but do not disconnect any of the
wiring from it
25 Remove the clutch pedal cover from the
pedal mounting bracket, then unhook the
‘cable end fitting from the top of the clutch
- pedal, and withdraw the cable into the engine
compartment.
268 Release the cable from its mountings in
the engine compartment, and remove the
cable from the car.

Refitting
27 Refitting is a reversal of removal, noting
the following points:

&) Lubricate all pivot points with a muiti-

PUrpose Q.I'H.H.
B) Take care that the cable is not kinked as it
is fitted.
¢) Adjust the cable as describad balow.

Adjustment

28 At the release lever, loosen the adjuster
jocknut, and turn the adjuster nut to give 15 to
20 mm of free travel at the clutch pedal. Some
trial-and-error may be involved before
satisfactory clutch operation is achieved. With
the handbrake firmly applied, start the engine
and select a gear to assess the clutch bite

point.

20 When adjustmant is complete, tighten the
locknut securely, while ensuring the adjuster
nut does not move.

All models

30 On complaetion, assess the feel of the
clutch pedal before bringing the vehicle back
into service. If it exhibits any stiffness or
shows signs of binding, check the routing of
the cable and ensure that thare are no sharp
bends or kinks along its length.

31 Finally, road test the vehicle and check
‘the operation of the clutch whilst changing up
and down through the gears, whilst pulling
away from a standstill and from a hill start.

Waming: Dust created by clutch

wear and deposited on the

clutch components may contain

asbestos, which s a health
hazard. DO NOT blow it out with
comprassed air or Inhale any of it. DO NOT
use petrol or petroleum-based solvents to
clean off the dust. Brake system cleaner or
methylated spirit should be used to flush
the dust into a suitable receptacie. After
the clutch componenis are wiped clean
with clean rags, dispose of the
contaminated rags and cleaner in a sealed,
marked container.

Naote: Some friction materials may no lenger
contain asbestes, but it is safest lo
assume they DO, and to lake pracaulions
accordingly.

Removal

1 Access to the clutch unit is gained by
removing the engine and firansmission
combined, and then separating the two units
as described in Chapter 2C, or by removing
the transmission as described in Chapter TA.
Unless it is wished to also camy out répairs to
the engine, it is preferable to gain access by
removing the transmission only.

2 Unclip the release bearing from the release
lever, and examine it for signs of terminal wear
or damage. Spin it by hand and listen to the
bearings; if the bearing sticks or s unduly
noisy, it should be renewed.

3 With the transmission separated from the
engine, mark the pressure plate and fiywheed
in relation to each other as a guide for
refitting.

4 The flywheel must be held stationary while
the pressure plate bolts are loosened - use a
scrawdriver or home-made tool engaged in
the flywheel ring gear for this (see
lustration). Progressively slacken the
pressure plate bolts in diagonal sequence.
With the bolts unscrewed two or three turns,
check that the cover s not binding on the
dowel pins. If necessary, use a screwdriver to
release the cover.

5 Remove all the baolts, then lift the pressure
plate and friction disc from the flywheel,

Inspection

Note: Given the amount of dismantiing work
required fo gain access fo the ciulch
components, it is not advisable lo refit any
components unless they are known to have
been recently fitted, or are cbviously in as-new
condition. Further, it is common practice
when servicing the clutch to buy a complete
kit (friction disc, pressure plate and relsase
bearing) rather than just a new friction disc.

6 Clean the cover, disc, and flywheel. Do not
inhale the dust, as it may contain asbestos
which is dangerous to health,

7 Examine tha fingers of the diaphragm
spring for wear or scoring. If the depth of any
scoring is excessive a new cover assembly
miust ba fitted.

8 Examine the pressure plate for scoring,
cracking and discoloration. Light scoring is
acceptable, but if excessive, a new cover
assembly must be fitted.

9 Examine the friction disc linings for wear,
cracking, and for contamination with oil or
grease. The linings are worn axcessively if
they are worn down to, or near, the rivets.
Check the disc hub and splines for wear,
by tempaorarily fitting it on the transmission
input shaft. Renew the friction disc as

necessany.

10 If there is any evidence of contamination
by oil or grease, the source of the leak should
be traced and rectified bofore fitting new

clutch components, otherwisa the new pars
will quickly go the same way. There is no
satisfactory way to de-grease the friction dise,
once contaminated.

11 Examine the fiywheel friction surface for
scoring, cracking, and discoloration (caused
by overheating). Il excessive, it may be
possible to have the fiywheel machined by an
anginearing works, otherwise it should be
renewed.

12 Before refitting the clutch, it is advisable
to inspect the condition of the release bearing
and lever (see illustration). Spin the release
bearing by hand, and check it for any signs of
roughness (it is usually considered good
practice to renew the bearing at the same
time as the friction disc). If the release levar

2 Seal 8 Relpase bearing
3 Mounting bush 9 Rataining clip
4 Clutch belthousing 10 Retaining spring
5 Mounting bush 11 Bolt

6 Secuning ciip 12 Guide sieave
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. FIRALERA

l.14a Clutch assembly - petrol engine models, and diese! engine

models with single-part flywheel

1 Flywhese!
2 Friction disc i

ushes are excessively worn, they can be
ifted out and renewed. Lubricate the releassa
var shaft pivots and release bearing guide
eeve sparingly with high-temperatura
ease.

efitting

! Ensure that all parts are clean, and free of
| or greasa, before reassembling. Apply just
small amount of high melting-point grease
tha splines of the friction disc hub. MNote
at new pressure plates may be supplied
ated with protective grease. It is only
rmissible to clean the grease away from the
ztion disc lining contact area. Removal of
2 grease from other areas will shorten the
vice life of the clutch.

3 Prassure plafe
4 Pressure plate bolt

3 Pressure plate

4  Pressure plate bolt

14 Study the relevant illustration to ensure
that the clutch friction disc is fitted the cormact
way round (see illustrations).

15 Locate the friction disc inte position, then
fit the pressure plate on the disc, engaging it
onto the location dowels (see illustrations).
Hold the disc as central as possible while
doing this. If refitting the original cover, make
sure that the previously-made marks are
aligned.

16 Insert the bolts finger-tight to hold the
cover in positicn, but to allow movement of
the friction gisc.

17 The friction disc must now be centralisad,
to ensure correct alignment of the
transmission input shaft with the clutch
components and the spigot bearing in the

3.15a Friction disc orientation -
petrol engine model shown

3.14b Clutch assembly - diesel engine

1 Two-part fiywhee! _
2 Friction disc (shorter end of hub - arrowed - faces oS

3.15!: Fitting the clutch friction disc and
pressure plate

two-part flywheel

crankshaft. To do this, 2 proprsss
be used, or alternatively, :
mandrel. Insert the tool throues
disc into the spigot bearing, &5
that it is central. Failura o &8
friction disc will mean that thess
input shaft will not be able to pe

clutch components, making =
engine and transmission IMPeSS
spent getting the centralisation &=

well justifiad.

18 Tighten the pressure &
progressively and in diagonal &

the specified torque setting is /=8
remove the r:an:rahslng tool.
19 Refit the engine and/or frans
refarence to Chapter 2C or TA, &5
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1 General information

The manual transmission is mounted
transversely in the engine bay, bolted directly
to the engine. This layout has the advantage
of providing the shortest passible drive path
te the front wheels, as well as locating the
transmission in the airflow through engine
bay, optimising cooling. The unit is cased in
aluminium alloy.

Drive from the crankshaft is transmitted via
the clutch to the gearbox input shaft, which is
splined to accept the clutch friction plate.

syncromeshes, When a gear is selected, the
movement of the cabin floor-mounted gear
lever is communicated to the gearbox either
by a selector rod, or gate and gear selector
cables, depending on the transmission type.
This in turn actuates a series of selector forks
inside the gearbox, which are slotted onto the
synchromesh sleeves. The sleeves, which are
locked to the gearbox shafts but can slide
axially by means of splined hubs, press baulk
rings into contact with the respective
gear/pinion. The coned surfaces between the
Baulk rings and the pinion/gear act as a
friction clutch, that progressively matches the
speed of the synchromesh sleeve (and hence

e T e e Road speed sensor/speedometer drive - removal and refitting
Manual transmission - removal and refitting ................... 3 Transmission maountings - removal and
Manual transmission oil level check ... .... .. .Ses Chapter 14 or 1B refitling ... aaiiiliiil ey, . . (See Chapter !
Manual transmission overhaul - general information . ... ... . ... .. 4
Degrees of difficulty
Easy, sultable for Fairly easy, suitable S | Fairly difficult, % | Difficult, suitable for Very difficult,
ExXperence SOMme experence a CfY mechanic q“: mechanic & or professional
Specifications
General
B ION 2 4 L o s B e e e e o b e e R Transverse-mounted, front-wheel-drive layout with integral tra
differential/final drive. 5 forward speeds, 1 reverse spead
Riransmission Iypa NUMBEE . .. oo i s s s b 0B85
A L e A L L T ) Rod or cable operation, depending on madel
Lubricant capacities ..................... See Chapter 1A or 1B
Torque wrench settings Nm Ibf ft
Angleplecebols . ... ... ...cciiii i 15 11
Cable mounting bracket bolts . ..._............ 25 18
Gable mounting bracket-to-angle plece bolt .. . . 20 15
Cable support bracket nut . .............vuinveniinsnnnn.. 20 15
Gate selectorfingerbolt .....................cooooiinnnn... 20 15
Gateselac’mrmdqn—ﬁngarnut..........,...................., 20 15
Gear selector cable-to-selector leverbolt ....................... 20 15
Rod-type gear selector fingerbolt* .. ... ... .. .. .. .. ... . 20 15
Transmission bellhousing-to-engine bolts:
Petrol engine models:
MBel e e 15 11
B DO e e R e L G e e 20 15
M12 bolts 80 59
Diesel engine models:
T L 10 7
L < R 60 44
M12 bolts .. AT e s s s T 59
Tranzmission support cable pin .. ....... 20 15
‘Usa new bolt, with thread-loclking fluid
All forward gears are fitted with the gearbox shaft) with that

gear/pinion. The dog teeth on the ou
the baulk ring prevent the synch
steeve ring from meshing with the gea
until their speeds are exactly match
allows gear changes to be carri
smaoothly, and greatly reduces the no
mechanical wear caused by rapi
changes.

Drive is transmitted to the diff
crownwheel, which rotates the diffs
case and planetary gears, thus driving
gears and driveshafts. The rotation
planetary gears on their shaft allows t
roadwheel to rotate at a slower spec
the outer roadwheel during comering.
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2.4 Gearchange lever adjustment collar -
models with rod-type linkage
A Adjustment collar
B Clamp bolt
C Clearance less than 1.5 mm

All models, regardless of whether a rod-
type or cable gear linkage Is fitted, have a
transmission support cable fitted betweean the
transmission and the gear lever housing. The
cable, which is under tension, is intended to
absorb any movement from the transmission,
which would otherwise be transmitted

through the gear lever.

2 Gearchange linkage -
adjustment

Rod-type linkage

1 the gearchange quality proves
unsatisfactory following transmission refitting,
preceed as described in the following
paragraphs.

2 Refer to Ghapter 11 and remove the knob
and gaiter from the gear lever, to expose the
adjustment collar.

3 Select first gear, then take up the play in the
gear change mechanism by gently pressing
the gear lever to the left.

4 Measure the clearance between the gear
laver stop and the side of the lever housing
(see illustration).

5 W the clearance is not batween 1 and 2 mm,
slacken the adjustment collar clamping bolt
and rotate the collar until the comrect clearance
is achieved (refer to illustration 2.4).

6 On completion, tighten the clamping bolt.

e

plugs at the front of the gearbox

Refit the gear lever gaiter and knob.

Cable linkage

T To accurately adjust the operation of the
gate and gear selector cables, pracisely-
machined jigs are required to set the gear
lever in a reference position. It is
recommended, therefore that this operation
be entrusted to a VW dealer,

Removal

1 Select a solid, levael surface to park the
vehicle upon. Give yourself encugh space 1o
move around it sasily. Apply the handbrake
and chock the rear wheals.

2 Loosen the front wheel bolts, then raise the
front of the vehicle and rest it securely on axle
slands (see Jacking and vehicle support).
Remove the front wheels,

3 Rafer to Chapter 11 and remove the bonnet
from its hinges.

4 Disconnect the battery negative lead and
position It away from the terminal, Note: If the
vahicle has a securily-coded radio, check that
you have a copy of the coda number before
disconnecting the battery.

5 The lock carrier is a panel assembly
comprising the front valance and bonnet lock
mechanism, radiator and grille, cooling fan,
and headlight units. Its removal gives greatly-
improved access to the engine and
transmission, and allows them to be lifted out
of the vehicle via the front of the engine bay.
Its removal is described at the beginning of
the engine removal procedure - rafer to
Chapter 2C for details.

6 On diesel engine models, remove the noise
insulation tray from under the engine and
transmission - sea Chapter 1B, Section 3.

7 Disconnect the clutch cable from the
transmission release lever (see Chapter 5).
8 Unbolt the earth strap from
transmission (see illustrations).

9 Referring to Sections 5 and 6, disconnact
the wiring plugs from the reversing light
switch and road speed sensor. Where

3 Manual transmission -
removal and refitting

the

earth strap

applicable, disconnect any additional wiring
plugs at the front of the transmission, ang
release the wiring hamess from any sec
¢lips (see illustration).

10 Referring to Chapter B, disconnect bats
driveshafts from the flanges on the
transmission - tie both driveshafts up out of
the way, with the left-hand driveshaft up 28
high as possible. Turn the steering wheal fo
full left lock.

Models with rod-type gear linkage

11 Loosen the selector finger bolt, and
remove the selector finger from below the
transmission (see illustration). Discard the
bolt - a new one must be used on refitting.

12 Prise off the retaining circlip, and lever of
the transmission support cable (where fitted)
from the transmission housing. Recover the
bush from the cable end fitting, and discard &
- a new bush must be used on refitting.

Models with cable gear linkage

13 Unscrew the through-bolt and disconnect
the gear selector cable from the selector levar
Remove the spring clip and detach the gate
selector cable from the relay lever. Remove
the retaining circlips and detach tha cables
from the cable support bracket (see
illustrations).

14 Remove the two angle-piece bolts at the
rear, and the nut at the front, and lift off the
cable support bracket from the top of the
transmission (see illustrations). It may be
necessary lo push the exhaust system over

3.11 Gear selector finger (A), retaining bolt
{1) and transmission support cable end
fitting (2) - models with rod-type gear
linkage
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o

3.13a Gear selector cable through-bolt (A)
and gate selector cable spring clip (B)

slightly, to give sufficient clearance 10 remove
the support bracket.

15 Prise off the retaining circlip, and lever off
the transmission support cable (where fitted)
from the transmission housing. Recover the
bush from the cable end fitting, and discard it
- @ new bush must ba used on refitting (see
illustration).

All models

18 Unbaolt the flywheel shield plate from the
underside of the transmission bellhousing.

17 Position a trolley jack underneath the
transmission, and raise it to just take the
weight of the unit.

18 Unscrew and remove the upper bolts
sacuring the transmission bellhousing to the
engine, noting the locations of the bolts, as
they are of different sizes and lengths.

19 Raferring to Chapter 2A or B as
applicable, wunbelt and remove the
engine/transmission rear mounting.

20 Whera applicable on petrol engine
maodels, unbolt and remove the inlet manifeld
support bracket.

21 Rofer to Chapter 5A and remove the
starter motor.

Ensure that the weight of the engine and
transmission is adequately supported, then
unscrew and remove the two bolts securing
the transmission to the left-hand mounting
{refer to Chapter 24 or B, as applicable).

23 Carefully tilt the engine and transmission
assembly down at the fransmission end,
making sure the weight of the transmission is

3.13b Gear selector and gate selector
cables disconnected

still adequatealy supported. Check that nothing
remains attached to the transmission housing
which would prevent its removal.
24 Unscrew and remove the lower bolts
sacuring the transmission bellhousing to the
engine, again noting the bolt locations, as
they are of different sires and lengths.
25 Carefully prise the transmission off its
locating dowels, and move it to the side, to
clear the clutch components.
A Warning: Support the
transmission to ensure that it
remains steady on the jack
head. Keep the transmission level until the
input shaft is fully withdrawn from the
clutch friction plate.
268 When all the locating dowels are clear of
their mounting holes, lower the transmission
out of the engine bay using the jack.
Refitting
27 Refitting the transmission is essentially a
reversal of the removal procedure, but note
the following points:

a) Apply a smear of high-melting-point
greasa to the cluich friction plate splines;
fake care to avoid contaminating the
friction surfaces.

b) Tighten the belthousing bolis to the
specified torque

¢) Refer to Chapter 24 or B (as applicable)
and tighten the engine and transmission
mounting bolts to the comect forgue.

d) On models with the rod-type gear linkage,
when refitting the selector finger, clean its

3.14a Remove two bolts from support
bracket angle piece ...

3.14b ... and nut at front, and remove
support bracket

3.13¢ Cable retaining circlips (arrowed) at
the cable support bracket

3.13d Selector cables and relay linkage -
models with cable gear linkage

Gear selector cable

Sodector lever (fits info sefector finger -
amowed)

Gatle selector cable

Refay lever

Mounting bracket

Salector finger

Gate salector link rod

threaded hole with an M8 tap, and fil &
naw bolt using thread-locking fiuid. The
finger shouwld be assembled so that the
bolt fits into the forward recess in the
inner finger (see ilfustration).

P =4

=~ O b W

off the transmission support cable - renew
bush in cable end fitting (arrowed)
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3.27 Selactor finger securing bolt (1) fits
into forward recess in inner finger (2) when
assembiled - rod-type gear linkage

8] When refiiting the transmission support
cable, renew the cable bush at the

f} Refer to Chapler 6 when refitting the
cluich cable.

g} On compietion, refer to Section 2 and

4 Manual transmission
overhaul - general information

The overhaul of a manual transmission is a
complex (and often expensive) engineering
task for the DIY home mechanic to undertake,
which requires access to speciafist
equipment. It involves dismantling and
reassembly of many small components,
measuring clearances precisely and if
necessary, adjusting them by the selection
shims and spacers. Internal transmission
components are also often difficult to obltain
and in many instances, extremaly axpensive.
Because of this, if the transmission develops
a fault or becomes noisy, the best course of
action is to have the unit overhauled by a
specialist repairer or to obtain an exchange
reconditioned unit.

Mevertheless, it is not impossible for the
more experienced mechanic to overhaul the
transmission if the special tools are available

5.2 Disconnecting the reversing light
switch

and the job ks camied out in a deliberate step-
by-step manner, to ensure that nothing is
overlooked.

Tha tools necessary for an overhaul include
internal and external circlip pliers, bearing
pullers, a slide hammer, a set of pin punches,
a dial test indicator, and possibly a hydraulic
press. In addition, a large, sturdy workbench
and a vice will be required.

During dismantling of the transmission,
make careful notes of how each component is
fitted to make reassembly easier and
accurate,

Before dismantling the transmission, it will
help if you have some idea of where the
problem lies. Certain problems can be closely
related to specific areas in the transmission
which can make component axamination and
renewal easier, Refer to the Fault Diagnosis
Section in the Reference section of this
manual for more information.

5 Reversing light switch -
testing, removal and refitting

L~

Testing

1 Ensure that the ignition switch is tumed to
the OFF position.

2 Unplug the wiring harness from the
reversing light switch at the connector (see
Nustration). The switch is located on the
front of the transmission casing, with the
harness clipped into a retaining bracket
abowve.

3 Connect the probes of a continuity tester,
or multimeter set to the resistance
measurement function, across the terminals
of the reversing light switch.

4 The switch contacts are normally open, so
with any gear other than reversa selected, tha
tester/meter should indicate an open circuit,
When reverse gear is then selected, the
switch contacts should close, causing the
tester/meter to indicate a short circuit,

5 If the switch appears 10 be constantly open

6.3 Disconnecting the road speed sensor
connector on top of the transmission

or short circult, or iz intermittant in =
operation, it should be renewed.

Removal

6 Ensure that the ignition switch is tumed o
the OFF position.

7 Unplug the wiring harmess from the
reversing light switch at the connector.

8 Slacken the switch body using a ring
spanner and withdraw it from the transmission
casing. Recover the sealing ring, where fitted.

Refitting

9 Refit the switch by reversing the removal
procadure.

6 Road speed B
sensor/speedometer drive -
removal and refitting :

General information

1 All transmissions ara fitted with an
electronic road speed sensor. This device
measures the rotational speed of the
transmission final drive, and converts the
infermation into an electronic signal, which ks
then sant to the speedomeater module in the
instrument panel. On most models, the signal
is also used as an input by the engine
management systam ECL.

Removal

2 Ensure that the ignition switch is tumed to
the OFF position.

3 Locate the spead sensor, at the top of the
transmission casing. Unplug the wiring
hamess from the sensor, at the connector
(see illustration).

4 Unscrew the transducer using a suitable
spanner, and withdraw the unit from tha
transmission Casing.

5 Recover the sealing ring, where fitted.

Refitting
6 Refit the sensor by following the removal
procedure in revaerse.,

= %




Chapter 7 Part B:
Automatic transmission

Contents
Automatic transmission - removal and refitling .. ...... ... ...l 2 Ignition key Park lock system - description, cable renewal and
Automatic transmission overhaul - general information ......... i IR ERROVUBINE -t oo v v e e A B e A e e 5
General IformatIon .....orresmmesassnmrnessnransnenemnsns 1 Selector cable - removal, refitting and adjustment .............. 4
Degrees of d|ff|culty
Easy, suitable for % Fairly easy, suitable Fairty difficuilt, % Difficult, suitable for % Very difficult, &
novice with litthe 2 | for beginner with mﬂhfﬁm% m:paian::adl]"r 2 mﬁ:hfurmpmm
Specifications
General
Transmission typPe NUMDer . ... ...ovenrrarrnrsncsnsorsensans oo
Application . .. 1.4 and 1.6 litre petrol engine models
EROACTIDHION & wiaioa s e o A e e R Electro-hydraulicalty controlied planetary gearbox providing four forward
speads and one reverse spead. Drive transmitted through hydrokinetic
torque converter, Lock-up clutch on top two speeds, electronic control
unit (ECU). Twe driving modes, selected automatically by ECU
Automatic transmission fluidtype .. ... ... L i iiiianas See Lubnicants, fluids and fyre pressures
Automatic transmission fluid capacity .. ..... oo ivcarinnsnnnas See Chapter 1A Specifications
Ratios (typical)
R T a1 e O T e e D B i e T 2.875:1
L D e L S T i e e 1.512:1
e M g ST S e e 1.000:1
T e e s e e S e et R S e e S T 0.726:1
Rl . R S R e o T T e e 2.656:1
Torque wrench settings Nm Ibf ft
FBriveshaft-to-swivel hub BOlt ... .vvvevrrrrrrrininrr s nanss . 110 g1
IR RO - e T e 8 &
" Fluid temperature sender umit .. ... ..o ii i 8 B
E Boad spaed sensor cAmtng ot ... cce i ce e & 4
Selector cable-to-selector lever locking bolt . ...... ... ccceieen 23 17
ERIOCTON Shalt BONGr TR & o v i sim e s nm s i o s e o 13 10
Serles resistancamounting bolt .. ... ..o i i aa 6 4
Toraue converter shield plale nus .. .. .....veuerieaiananninns . 15 1
Torque converter-to-driveplate bolts ..........ccciviivneninaa.. 60 44
Transmission bellhousing-to-engine bolls:
B T O o e ma e e L R &0 44
B e e e e e e B Em ey mh e 80 59
Transmission speed sensor mountingbolt . ......... e R & 4

1 General information

Tha transmission consists of three main
assemblies; the torque converter, which is

The torque converter incorporates a
automatic lock-up feature, which eliminate

Tha VW type 001 automatic transmission
has four forward speeds (and one reverse).
The automatic gear changes are electronically
controlled, rather than hydraulically as with
previous conventional types. The advantage
of electronic management is to provide a
faster gearchange response. A kickdown
facility is also provided, 1o enable a faster
acceleration response when required.

directly coupled to the engine; the final drive
unit, which incorporates the differential unit;
and the planetary gearbox, with its mulli-disc
clutches and brake bands. The transmission
is lubricated with automatic transmission fiuid
{ATF), and is regarded by the manufacturers
as baeing filled for life, with no requirement for
the fluid to be changed at regular intervals. No
provision is made for DIY checking of the fluid
level, either - this must be camied out by a VW
dealer, using special equipment capable of
monitoring the fluid temperatura.

any possibility of converter slip in the top tw
gears; this alds performance and economy. |
addition to the normal alternative of manus
change, two further modes are available - spo
of economy mede. In sport mode, upshifts ar
dalayed longer, to make full use of engin
power, while in economy mode, upshifts ar
taken as soon as possible, to permit optimur
economy. The decision as to which operatin
mode to use is determined by the ECU, base
on throttle position and its rate of change (thi
information is darived from the throttl
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potentiometer signal). In this way,
can be economy-orientated, but full
accoleration is available on demand.

Another feature of this transmission is the
selector lever lock, with which the selector
lever can be set in the P or N position when
the engine is running, below about 3 mph.
Under these conditions, selection from P or N
can only be made by depressing the brake
pedal. Comect functioning of the brake stop-
light switch is therefore vital for this system to
work comectly - see Chaptor 9.

The transmission kickdown switch, which
acts to select a lower gear (where possible) on
full-throttle acceleration, is incorparated into
the accelarator cable. The switch itsell is
mounted on the bulkhead in the angine
compartment. No adjustment of the switch is
possible, beyond ensuring thal the basic
accelarator cable adjustment is comrect - seo
Chapter 4A or B, as applicable,

A starter inhibitor relay is fitted, to prevent
starter motor operation unless the trans-
mikssion is in P or M. The relay is located above
the main fuse/relay panel (see Chapter 12),
and is typlcally marked with the number 53.

Some modals also feature a sacurity/safety
devica which locks the transmission in P when
tha ignition key is removed (see Section 5).

The transmission is fitted with an electronic
road speed sensor (refer to illustration 2.9).
This device measures the rotational speed of
the transmission final drive, and converts the
information into an electronic signal, which Is
then sent to the speedomatar modula in the
instrument panel. The signal is also used as an

input by the engine management system ECU.

A fault diagnosis system is integrated into
the control unit, but analysis can only ba
undertaken with specialised equipment. If a
malfunction should occur in the transmission
electrical system, automatic gear selection will
continue, but the changes will ba noticeably
jerky. There is also an emergency running
mode, in which 4th gear will not be selected. In
the event of automatic selection failure, the
selection of gears can be made manually. In
any event, it is important that any transmission
fault be identified and rectified at the earliest
possible opportunity. Delay in doing so will
only cause further problems. A VW dealer can
‘interrogate’ the ECU fault memory for stored
fault codes, enabling him to pinpoint the fault
quickly. Once the fault has been comected and
any fault codes have been cleared, normal
transmigsion operation should ba restored,

Because of the need lor special test
equipmeant, the complaxity of some of the
parts, and the need for scrupulous cleanliness
when servicing automatic transmissions, the
amount which the owner can do is limited.
Repairs to the final drive differential are also not
recommended. Most major repairs and
overhaul operations should be left to a VW
dealer, who will be equipped with the
necessary equipment for fault diagnosis and
rapair. The information in this Chapter is
therefore limited to a description of the removal
and refitting of the transmission as a complete
unit. The removal, refitting and adjustment of
the selector cable is also described.

In the event of a transmission problem

P~ 20 A,
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2.9 External components on the
001 automatic transmission
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occuming, consult a VW dealer or transmissios
specialist before removing the transmissios
from the vehicle, since the majority of faus
diagnosis is carried out with the transmissics
in situ.

2 Automatic transmission -
removal and refitting

Removal

1 Select a solid, level surface to park the
vehicle upon. Give yoursell encugh space &2
move arcund it easily. Apply the handbraks
and chock the rear wheels,

2 Loosen the front wheel bolts, and the lef-
hand driveshaft hub nut/boilt, then raisa the
front of the vehicle and rest it securely on axzie
stands (see Jacking and vehicle supporl
Remove the front wheels. Allow a suitable
working clearance underneath for the
eventual withdrawal of the transmission.

3 Refer to Chapter 11 and remove the bonnet
from its hinges.

4 The lock carrier is a panel assembly
comprising the front valance and bonnat lock
mechanism, radiator and grille, cooling fan
and headlight units. Its removal gives greathe
improved access to the engine and
transmission, and allows them to be lifted o
of the vehicle via the front of the angina bay.
Its removal is described at the beginning of
the engine removal procedure - refer o
Chapter 2C for details.

5 Disconnect the battery negative lead and
position It away from the terminal. Note: If the
wehicle has a security-coded radio, check thet
you have a copy of the code number befors
disconnecting the batiary.

6 Remove the battery as describad B
Chapter 5A, than remove tha battery tray ang
the cable guide rail beneath,

T Trace the wiring harness back from the
radiator cooling fan motor, and remove the
radiator fan contral unit,

8 Referring to Chapter 4A or B as applicable,
ramove the air cleaner housing and air injst
trunking,

8 Disconnect all the wiring connections from
the transmission, labelling them if required for
refitting (see illustration),

10 Using hose clamps, clamp off the fluld
hoses at the fluld cooler, and disconnect the
hoses.

11 Referring to Chapter 4D, remove the
exhaust front downpipe and catalytic converter
12 Referring to Chapter B, disconnect both
driveshafts from the flanges on the

transmission - tie the right-hand shaft up out
of the way. Remove the left-hand driveshaf

completely,

13 Refer to Chapter 5A and remove the
starter motor.

14 Remove three nuts and take off the torgue
converter shield plate from the underside of
the transmission beflhousing.
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15 Where fitted, remove the transmission
sumnp guard from under the transmission.
16 Position the selector lever in the P
position, then detach the selector cable from
the lever on the transmission by unscrawing
the shouldered retaining bolt; recover the
sarrated washer. Detach the cable rataining
clip, and move the cable out of the way. The
serrated washer should be discarded, and a
new one fitted on reassembly,
17 Where applicable, detach the power
steering pump fluid pipes from the radiator -
there is no need to disconnect the fiuid unions.
18 Remove the radiator cooling fan as
describad in Chapter 3.
19 The weight of the engine must now be
supported while the engine/transmission
mountings are removed. To do this, attach a
lift sling to the engine, and raisa it with an
engine crane just enough to support the
weight of the engine, or support the engine
securely from below. taking care not to
damage the sump. Alternatively, use an
englne supporl bracket similar to the lype
which VW mechanics use (see illustration).
20 In order to create sufficient room for the
transmission to be separated and removed,
the auxiliary drivebelt and its crankshaft pulley
must be removed as described in Chapter 2A.
21 Position a trelley jack undemeath the
transmission, and raise it to just take the
waight of the unit.
22 Referring 1o Chaptar 2A, disconnect the
engine/transmission rear mounting, and
remova the tranamission left-hand mounting
complately.
23 Unscrew and remove the upper bolts
securing the transmission bellhousing to the
angine, noting the locations of the bolts, as
they are of different sizes and lengths.
24 Lower the engine support bar, hoist or jack
(as applicable) as far as possible, ensuring that
the weight of the engine is still supported.
25 Unscrew and remove the lower bolts
securing the transmission bellhousing to the
engine, again noting the bolt lecations, as
they are of different sizes and lengths.
26 Check that all fixings and attachments ara
clear of the transmission. Enlist the aid of an
assistant to help in guiding and supporting the
transmission during its remaval.
27 The transmission is located on engine
alignment dowels, and if stuck on them, it
may be necessary to carefully tap and prise
the transmission free of the dowels to allow
separation. Onece the transmission |s
disconnected from the location dowels, swivel
the unit out and lower it out of the car.
Warning: Support the
transmission to ensure that it
remains steady on the jack
head. Ensure thal the lorgue
converter remains In position on its shaft in
the torgue converter housing.
28 With the transmission removed, bolt a
suitable bar and spacer across the front face
of the torque converter housing, to retain the
torque converter in position.
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2.19 Engine/transmission support bar
used by VW mechanics

Refitting

29 Refitting is a reversal of the removal
procedure, but note the following special
points:

&) When reconnecting the transmission to
the engine, ansure that the location
dowels are in position, and that the
transmission is correctly aligned with
themn before pushing it fully into
engagement with the engine. As the
torque converter is refitted, ansure thal
the drive pins at the centre of the torque
converter hub engage with the recesses
in the automatic transmission fuld pump
inner wheel.

) Tighten all retaining bofts to their
specified torgue wrench sattings.

¢} Reconnect and adjust the selector cable,
as described in Section 4.

d) On complation, have the transmission
fuid level chocked by a VIV dealer. If a
new transmission unit has been fitted, it
may be necessary o have the
transmission ECU matched to the enging
management ECU electronically, to
ensure correct operation - seek the advice
of your VIV dealer.

3 Automatic transmission
overhaul -
‘general information

In the avent of a fault occurring, it will be
necessary to establish whether the fault is
electrical, mechanical or hydraulic in natura,
before rapair work can be contemplated.
Diagnosis requires detailed knowledge of the
transmission’s operation and construction, as
well as access to specialised test equipment,
and 2o is deamed to be beyond the scope of
this manual. It is therefore essential that
problems with the automatic transmission are
referred to a VW dealer for assessment.

Mote that a faulty transmission should not
be removed before the wvehicle has been
assessed by a dealer, as fault diagnosis is
carried out with the transmission in situ.

4 Selector cable -
removal, refitting

and adjust §
Removal

1 Disconnect the battery negative lead and
position It away from the terminal. Note: If the
vahicle has a securiy-coded radio, check that
you have a copy of the code number befora
disconnecting the baftery.

2 Raise and suppeort the vehicle at the front
end on axle stands (see Jacking and vehicle
supporf). Allow a suitable working clearance
undemeath the vehicle.

3 Move the selector lever to the P position.

4 Undo the screw under the detent button on
the lever handle, and lift the handla from the
laver (see illustration averleaf).

5 Detach and lift the selector cover up from
the centre consola.

6 Prise free the circlip and detach the cable
from the shift mechanism.

7 Referring to Chapter 4D, remove the
exhaust system front downpipe and catalytic
convarter. Where applicable, detach and
remove the sections of exhaust heat shield
necessary to galn accass fo the selector cable.
8 Withdraw the cable from the selector lever
housing, and remove the protective sleave. If
the sleeve it no longer a tight fit in its selector
hmnlﬂg aperture, or is in any way damaged,
discard it and fit a new one on reassembly.
Working along its length, release the cable
from the securing clips. Note the cable routing
carefully for refitting.

9 At the transmission end of the cable, undo
tha locking bolt and datach tha cable from the
transmission selector shaft. Recover the
serrated washer, and discard it - a new one
must ba used on refitting.

Refitting

10 Refit the selector cable by reversing the
removal procedure, noting the following points:

8) Use a new serrated washer whan
reconnecting the cable to the selector
lever, but dfio not tighten the locking boit
until the cable has been adjusted, as
described below.

b) Ensure that the cable is cormectly routed,
@s noted on removal, and that it is
securely held by its retaining chps.

¢} Fit the protective sleave fo the selector
housing before passing through the
selector cabila.

d) When fitting the cabie to the selector
fever, use a new circlip.

e} Adjust the selector cable as described
balow.

Adjustment

11 Inside the car, move the sslector lever to
the P position,

12 At the transmission, slacken the cable
locking bolt on the side of the seleclor shaft
lever (if not already dona). Push the salector
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4.4 Selector lever and cable details

1 Ignition switch 7 Selector lever
2 Park locking slegve
cable 8 Cover strip
3 Clip 9 Sefector fever
4 Selector laver 10 Nut
handie 11 Distance
5 Screw plece
£ Selector cover 12 Gasket

shaft up against its end stop, comesponding 1o
the P position, then tighten the locking bolt to
the specified torque. If a new cable has not
been fitted, check the condition of the serrated
washer on the locking boit, and renew it if it
appears to be in less-than-perfect condition.
13 Verify the operation of the selector lever
by shifting through all gear positions and
ehecking that every gear can be selected
smoothly and without delay.

5 Ignition key Park lock
system - description, cable
renewal and adjustment

Description

1 This system is a security/safety device,
intended to prevent tha vehicle from being laft
with the transmission in any position other
than P. The ignition key cannct be removed
from the lock unless P is selected, and once
the key has been removed, no other position
than P can be selected.

2 This function is provided by means of a
cable fitted to the selector linkage at the
solector lever, and to the ignition switch
assembly (refer to illustration 4.4).

13 Selector laver 20 Washer
housing 21 Bolt
14 Screw 22 Transmission
15 Nut 23 Selector shaft
16 Protective sleeve lever
17 Selector cabla 24 Washer
18 Seal 25 Locking bolt
19 Circlip 26 Serrated washer
Lock cable
Rermoval

3 With reference to Section 4, remove the
salactor lever handle and covar.

4 Referring to Chapter 11, remove the cenlre
console for access to the cable run.

5 At the selector lever, loosen the clamp
screw and disconnect the cable outer (see
iliustration). Unhook the cable eye from the
peqg on the oparating lever.

& Raferring to Chapter 10, remove the steering
wheel and the upper and lower steering column
shrouds for access to the ignition switch,

7 Press the lock cable clip out of its mounting
bracket, and prise the cable end fitting off its
ballstud (see lustration),

5.7 Removing the lock cable

5.5 Park lock cable clamp screw (a) at
salector lever

8 The lock cable is now free to be removed

from the car. Take careful note of the cabls
routing, and remove any furthor trim a8

necessary to facilitate removal of the cable.
Refitting

@ Refitting is a reversal of removal. Check the

cable adjustment as described below.
Adjustment

10 If not already done, refer to paragraphs 3
and 4 to gain access to the cable at the
solactor lever. Loosen the cable clamp scréw

at the selector laver.

11 Apply the handbrake firmly. Place the

salector bever in position 1.
12 Tum the ignition key to tha start position,
and release it.

13 Adjust the clearance between the

aperating bever and the locking pin by moving

the cable outer in its clamp, as shown (se&
I 5

14 When the clearance is correct, move the
selector laver to P and tumn the ignition key &
the off position. It should be possible o
remove the ignition key - if not, repeat the
adjustmant procedure, and check the cabls
for stiffness or kinking. When the system &=

working correctly, it should only be possibie

to remove the key with the sslector in P, ang
once the key is removed, it should not be
possible to move the lever out of P.

5.13 Park lock cable adjustment
1 Operating 2 Locking pin
lavar a=0.7mm

P —
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1 General information

Driva is transmitted from the differential to the
front wheels by means of two driveshafts of
unequal length. The right-hand driveshatt Is
longer than the left-hand, due to the position of
the transmission. Depending on engine size and
transmission type, there are several different
types of driveshaft which may be fitted:

1) Solid-steel left-hand shaft, tubular right-
hand shaft, with ball-and-cage CV joints
(see illustration).

2) Solid-steel shafts, ball-and-cage outer CV
joint, triple-rofler (tipod-type) inner CV
joint, driveshafts secured fo wheel hub
with nuf (see illustration).

3) Solid-steel shafts, ball-and-cage outer CV
Joint, triple-rolier (tripod-type) inner CV
Jjeint, driveshafts secured to wheel hub
with boit (automatic fransmission rmodeds).

Both driveshafts are splined at their outer
ends 1o accept the wheel hubs, and are
threaded so that each hub can be fastened by
a large nut or bolt. The inner end of each
driveshaft is bolted to the transmission drive
flanges.

Constant velocity (CV) |oints are fitted to
each end of the driveshafts, to ensure the
smooth and efficlent transmission of drive at
all the angles possible as the roadwheels
move up and down with the suspension, and
as they tum from side to side under steering.
As mentioned above, the constant velocity
joints are either of the ball-and-cage type or
tripod type.

2 Driveshaft -
removal and refitting

Removal

1 Remove the wheel timhub cap (&8
applicable) and slacken the drivesha®
retaining nut/bolt with the vehicle resting o8
its wheels (see illustration). Also slacken e
wheal bolts

2 Chock the rear wheels of the car, firnly
apply the handbrake, then jack up the front &
the car and support it on axle stands
Remova the relevant front roadwheal,

3 Remove the CV joint protector plate fros
the suspension lower arm.

4 If the right-hand driveshaft is being

7 8 9 10 11 12 13

models with ball-and-cage inner CV joint

1 Circiip 7 Galter securing
2 Gasket clip
3 Inner CV joint & Outar CV joint
4 Dishad washer gaiter
5 FRight-hand 9 Gaiter securing
driveshart clip
{tubutar) 10 Dished washer
& Laft-hand 11 Thrustwasher
drivashallt (solid) 12 Cirelip

13 Outer CV joint 1 Driveshaft nut
14 Driveshaft nut (bolt on automatic
15 Driveshailt Mange transmission
balt models)
16 Gaiter securing 2 QOuter CV joint
clip gaiter
17 Plate 3 Galter securing
18 lnner CV joint clip
gaiter 4 Driveshaft flange
bolt

1.1b Exploded view of driveshaft components -
models with tripod-type inner CV joint

5 Inner CV joint 10 Gaiter securing
housing ciip

& lnner CV joint 11 Inner GV joint
roliers - gaiter
chamfered end 12 Driveshaft
{arrowed) fits onfo 13 Dished washer
dniveshalt 14 Thrustwasher

7 Circlip 15 Circlip

8 Seal 16 Ourter CV joint

9 Inner CV joint cover
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21 Remove the trim/ub cap and slacken
the driveshaft retaining nut

removed, unbolt and remove the retaining clip
for the lambda sensor wiring harness, where
applicable. Ensure that the harness is kept
clear as the driveshaft is removed/refitted.

& Using a suitable marker pen, draw around
the end of the suspension lower arm, marking
the correct fitted position of the balijoint.
Unscrew the balljoint retaining bolts and
remove the retaining plate from the top of the
lower anm.

B Unscrew and remove the driveshaft
retaining nut/bolt and (where fitted) remove its
washer.

T Slacken and remove the splined bolis
sacuring the inner driveshaft joint to the
ransmission flange and, where necessary,
recover the retaining plates from underneath
the boits (see illustrations). Support the
driveshalt by suspanding it with wire or siring
- do not allow it to hang under its weight, or
the joint may be damaged.

8 Carefully pull the swivel hub assembly
outwards, and withdraw the driveshaft outer
constant velocity joint from the hub assembly.
The shaft will probably be a very tight fit in the
hub; tap the joint out of the hub using a soft-
faced mallel. If this fails to free it from the hub,
the joint will have to be pressed out using a
suitable tool which is bolted to the hub.

8 Manosuvre the driveshaft out from
underneath the vehicle and (where fitted)
racover the gasket from the end of the inner
constant velocity joint. Discard the gasket - a
new one should be used on refitting.

10 Do not allow the vehicle to rest on its
wheels with one or both driveshaft{s]

2.7a Inner CV joint splined bolts and
retaining plates

removed, as damage to the whesl
bearing(s) may result. If moving the vehicle
is unavoidable, temporarily insert the outer
end of the driveshafi(s) in the hubi{s), and
tighten the driveshaft retaining nut/boli(s) to
50 Nm/37 Ibf ft; in this case, the inner end(s)
of the driveshaft(s) must be supported, for
example by suspending with string from the
vehicla underbody. Do not allow the
driveshafi to hang down under its weight,

or the joint may be damaged.

Refitting

41 Ensure that the transmission flange and
inner joint mating surfaces are clean and dry.
Where necessary, fit a new gasket to the joint
by peeling off its backing foil and sticking it in
position.

12 Ensure that the outer joint and hub splines
are clean and dry.

13 Manoceuvrs tha driveshalt inle position,
and engage the outer joint with the hub.
Ensure that the threads are clean, and apply a
smaear of oil to the contact face of the
driveshaft retaining nut/bolt. Although VW do
not specifically require that a new nut or bolt
ba usad, it is advisable to consider fitting one,
particularly in view of the high torque applied.
Fit the washer (where fitted) and the nut/bolt,
and draw the joint fully into position. Do not
try 1o fully tighten the driveshaft nut/bolt until
tha vehicle is resting on its wheels.

14 Refit the suspansion lower arm balljoint
retaining bolts, and tighten them to the
specified torque setting, using the marks
made on removal to ensure that the balijoint is
comectly positioned.

15 Align the driveshaft inner joint with the
transmission flange, and rafit the retaining
plates (where applicable) and the bolts.
Tighten the retaining belts to the specified

torgue.

16 Refit the GV joint protector plate to the
lower arm. Where removed, refit the lambda
sensor wiring hamess retaining clip, ensuring
that the hamess is securely clipped back into
place.

17 Ensure that the outer joint is drawn fully
into position, then refit the roadwheel and
lower the vehicle to the ground.

18 Tighten the driveshaft nut/bolt to the
specified torque setting (see Haynes Hint).

HAYMNES

=

Where a 12-point nut is fitted, the angle
between each driveshaft retaining nut
flat point is 30°. If an angle-tightening
gauge is not available, the angle can be
accurately measured by making marks
on the hub and the nearest nut flat
point and tightening the nut so its mark
moves by the correct number of points

19 Once the driveshaft nut/bolt is comectly
tightened, tighten the wheel bolts to the
specified torque and refit the wheel trimmMub
cap.

3 Driveshaft rubber gaiters -
renewal
X

Outer CV joint gaiter

1 Remove the driveshaft as descnbed in
Saction 2.

2 Secure the driveshaft in a vice equipped
with soft jaws, and release the two ocuter joint
gaiter retaining clips. If necessary, the
retaining clips can be cut 1o release them.

3 Slide the rubber gaiter down the shaft to
expose the constant velocity joint, and scoop
out excess greasa,

4 Using a soft-faced mallet, tap the joint off
the end of the driveshalt.

5 Remove the circlip from the driveshaft
groove, and slide off the thrustwasher and
dished washer, noting which way around it is
fitted.

& Slide the rubber gaiter off the driveshaft and
discard it

2.7k Using a suitable key or socket,
slacken the splined bolts . ..

2.7c ...and recover the retaining plates
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T Thoroughly clean the constant velocity
joint(s) using paraffin, or a suitable solvent,
and dry thorgughly. Carry out a wvisual
inspection as follows.

8 Move the inner splined driving member
from side to side to expose each ball in turn at
the top of its track. Examine the balls for
cracks, flat spots or signs of surface pitting.

9 Inspect the ball tracks on the inner and
outer members. If the tracks have widened,
the balls will no longer be a tight fit. At the
same time, check the ball cage windows for
wear or cracking between the windows. If,
when camying out the road test as described
in Chapter 1, any noise from the driveshaft
joints was apparent, inspect the joints
carefully to determine the cause. Re-packing
the joint with grease and fitting a new gaiter is
unlikely to effect a reduction in noise.

10 If on inspection any of the constant
velocity jeint components are found to be
worn or damaged, it will be necessary to
renaw the complete joint assembly. If the joint
is in satisfactory condition, obtain a new gaiter
and retaining clips, a constant velocity joint
circlip and the comect type of grease. Grease
is often supplied with the joint repair kit - if
not, use a good-guality molybdenum
disulphide grease.

11 Tape over the splines en the end of the
driveshaft, to protact the new gaiter as it is
slid into place,

12 Slide the new gaiter onto the end of the
driveshaft, then remove the protective tape
from the driveshaft splines.

13 Slide on the dished washer, making sure

its convex side is innermost, followed by the
thrustwasher.

14 Fit a new circlip to the driveshaft, then tap
the joint onto the driveshaft until the circlip
engages in its groove. Make sure that the joint
is securely retained by the circlip.

15 Pack the joint with the specified type of
grease. Work the grease well into the bearing
tracks whilst twisting the Joint, and fill the
rubber gaiter with any excess.

16 Ease the gaiter over the joint, and ensure
that the gaiter lips are correctly located on
both the driveshaft and constant velocity joint.
Lift the outer sealing lip of the gaiter, to
equalise air pressura within the gaiter.

17 Fit the large metal retaining clip 1o the
gaiter. Pull the clip as tight as possible, and
locate the hooks on the clip in their slots.
Remove any slack in the gaiter retaining clip
by carefully compressing the raised section of
the clip. In the absence of the special tool, a
pair of side cutters may be used, taking care
not to cut the clip. Secure the small retaining
clip using the same procedure. Some GV
gaiter kits now include plastic cable-ties to
secure the gaiters - while not as affective as
the metal clips, they are adequate for the task.
Ensure the ties are pulled as tight as possible,
and that the excess is trimmed off.

18 Check the constant velocity joint moves
freety in all directions, then refit the driveshaft
to the vehicle, as described in Section 2.

Inner CV joint gaiter

18 A hydraulic press and several special
tools are required to remove and refit the inner

GV joint. Therefore it Is recommended thae
garter renewal is entrusted to a VW dealer.

4 Driveshaft overhaul -
general information

I mons

1 If any of the checks described in Chapter ¥
reveal wear in any driveshaft joint, first remose
the roadwheel trim or centre cap (2=
appropriate) and check that the driveshas
retaining nut/balt is tight.

2 If the nut/bolt is tight, refit the centre cap or
trim. Repeat this check on the remaining
driveshaft nut’bolt.

3 Road test the vehicle, and listen for 2
metallic clicking from the front as the vehice
is driven slowly in a circle on full lock. This test
should be performed in both directions. If &
clicking noise is heard, this indicates wear &
the outer constant velocity joint, This means
that the joint must be renewed; reconditioning
iz not possible.

4 If vibration, consistent with road speed, &
felt through the car when accelerating, there 5
a possibility of wear in the inner constant
velocity joints.

5 To check the joints for wear, the drivesha®
must be dismantled. The outer constant
velocity joint can be removed and checked,
but work on the inner joint should b=
entrusted to a VW dealer (see Section 3); #
any wear or free play is found, the affected
joint must be renewed,




Chapter 9
Braking system

Contents
Anti-lock braking system [ABS) - general information .. .......... 19  Hydraulic pipes and hoses - renewal ......... R A e e a
Anti-lock braking system [ABS) components - remaoval and refitting . ED Hydraulic system -bleading ...........cccveeniieriiannaans 2
Brake pedal - removalandrefiting ..............ccco0eianan Master cylinder - removal, overhauland refiting ............... 10
Front brake caliper - removal, overhaul andrefitting ... .......... ﬁ Rear brake drum - removal, inspection and refiting . ............ 7
Front brake disc - inspection, removal and refitting ............. & Rear brake pressure-regulating valve - removal and refitting ... ... 17
" Front brake pad wear check .........cciovanainans Seo Chapter1 Rearbrakeshoewearcheck ................cvuens Sea Chapter 1
Frontbrake pads -renewal ........... e e e wees & Rearbrakeshoes -rene@wal .. .....ccoonresaranansssassssnns 5
General information ... coeraceiaass e L s aTale ... 1 Rearwheel cylinder - removal, overhaul and refitting .......... wi
Handbrake - adjustmant . ..........ccciiiimnriiiianaaaaas 14  Stop-light switch - removal and refitting . e e e
Handbrake cables - removal and refiting .......vvevvinnanenns 16  Vacuum pump (diesel models) - mwajandmﬂtlm ........... 21
Handbrake lever -removal and refitting .. ................. ... 15 Vacuum pump (diesel models) - testing and overhaul ........... 22
] fluid levelcheck ... ..... ... .counnn See Weekly checks  Vacuum servo unit - testing, removal and refitling .............. i2
Hydraulic fluid renewal .. ...... ... e i, See Chapter 1  Vacuum servo unit check valve - removal, testing and refitting .. .. 13
Degrees of difficulty
Easy, suitable for Fairly easy, suitable Fairly difficuit, % Difficult, suitable for %
wmmi'cﬁa fnrmwﬂh aﬂﬂjeﬁrcmpewﬂ& expenenced DIY W | suitable for expert DIY
X | Ovmechanic R | mechanc X | or professional R
Speclflcatlons
SYSteMtYPe ... oot Front disc brakes, rear drums. Dual-circuit, diagonally-split hydraulic
system with vacuum servo assistance. Engine-driven vacuum pump
on diesel engine modets. Mechanical pressure regulator for rear
brakes fitted to rear axie. Cable-operaled handbrake to rear wheels.
Anti-lock Braking System (ABS) optionally available on some models
Front brakes
e T O S PR 239 mm
Disc thickness (new)
Soiddisc ......... R G T a0 o 10 mm
Ventilated disc oo T p oo o e P L e T P e S 18 mim
Dise thickness (minimum]:
Soliddist ... .. iiisiaes e s & mm
VertBated AiSG . .. vcusererropensnamnnssnssnssnmssrnmnsnss 16 mm
Maximumdiscrunout . ... ..... i evanecivanea R e e ety 0.1 mm
Brake pad thickness (all models)
B s n o mm i A R R AR T ST T 12 mm
Minimum (including backing plate) . ........... e 7 mm
Rear drum brakes
Drum diameater (naw):
Modals WwHholt ABS - ... i anemnsae vnraimnmna s s s 180 mm
Models With ABS . ......ccviinssressssssssnsnsnnnsannsnes 200 mm
Drum diameter (wear lmit):
Models without ABS . .............. R i w a a 181.5 mm
Modets with ABS .......c0vuvuens TNl i e R 201.5 mm
Masdmum drum out-of-round . .. .. ..ccerr s ara i aa s 0.1 mm
Bmamammmdnﬂnmummm .................. 2.5 mm
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Torque wrench settings Nm It it
ABS whesl sensorretainingbolt . .. ....... it iieene 10 7
Brake disc splash platebolts . ................. A 10 7
Erako T oo uedon | 505 <o s i e R S 15 11
Bk pocdad Sl L oo a2 e oo s e e e e b 25 18
Brake pressure reguiating valve bolts . ... ...............eniin.. 20 15
Front brake calipsr mountingbolts . . ... ... ... ciaiiiaaaal. 25 18
Front caliper air deflectorplate bolts .. ........coveiirinneeanns 15 11
Handbradoa lever mounting MIS .. ... .. ... ..ciiiaierraranrannas 25 18
Master cylinder mounting nuts:
Modela without ABS . .. ....cvnuenrannnnsnciassassansssnns 20 15
iodeale with ABS i s s e D S S 25 18
Pedal bracket mounting bolts 25 18
Rearbrake hackplate DoMs . . .. ......coouiiniorinaninanranns 60 44
Rear brake wheel cylinder bolts .. ........ AT e el 10 7
T e L i L 110 81
5 Park the vehicle on level ground, switch f
1 General information 2 Hydraulic system - the engine and select first or raverse gear.
6 Check that all pipes and hoses are sécu
unions tight and bleed screws closed. C
any dirt from around the bleed screws.
The braking system is of the servo- Warning: Hydraulic fluid s 7 Unscrew the master cylinder reservoir cas
assisted, dual-circuit hydraulic type. The poisonous; wash off immediately and lop the master cylinder reservoir up to =
arangement of the hydraulic system is such and thoroughly in the case of skin MAX level line; refit the cap loosely,

that each circuit operates one front and one
rear brake from a tandem master cylinder.
Under normal circumstances, both circults
oparate in unison. Howavar, if thera is
hydraulic failure in one circuit, full braking
force will still be available at two wheels.

All medels are fitted with front disc brakes
and rear drum brakes. ABS was offered as an
option on several models (refer to Section 19
for further information on ABS operation).

The front disc brakes are actuated by
single-piston sliding type calipers, which
ensure that equal pressure is applied to each
disc pad.

The rear drum brakes incorporate leading
and trailing shoes, which are actuated by
twin-piston wheel cylinders. A self-adjust
mechanism s incorporated, lo compensate
for brake shoe wear.

A pressure-ragulating set-up is
incorporated in the braking system, this helps
to prevent rear wheel lock-up during
emergency braking. The system is controlled
by a load-dependent valve which is linked to
the rear axie.

The handbrake provides an independent
mechanical means of rear brake application.

Note: When servicing any part of the
sysievn, work carefully and methodically; alse
observe scrupufous cleanliness when
overhauling any part of the hydraulic system.
Always renaw componants {in avle sats, where
applicable) if in doubt about their condition,
and use only genuine VW replacement paris,
or at least thosa of known good quality. Note
the warnings given in Safety first! and at
relevant points in this Chapter concaming the
dangers of asbastos dust and hydraulic fiuid.

contact, and seek immeadiate
medical advice if any fuid is swallowed or
getls into the eyes. Certain types of hydraulic
fluid are flammable, and may ignite when
alfowed into contact with hot components;
when servicing any hydraulic system, it is
safest to assume that the fiuid is lammabile,
and to take precautions against the risk of
fire as though it is petrol that is being
handied. Hydraulic fluid is also an effective
paint stripper, and will attack plastics; if any
is spilt, it should be washed off immediately,
using copious quantities of fresh water.
Finally, it is hygroscopic (it absorbs moisture
from the air) - ofd fluid may be contaminated
and unfit for further use. When topping-up
or renewing the fluid, always use the
recommended type, and ensure that it
comes from a freshiy-opened sealed
container.

General

1 The correct operation of any hydraulic
system is only possible after removing all air
from the components and circuil; this is
achisved by blsading the syatem.

2 During the bleading procedure, add only
clean, unused hydraulic fluid of the
recommanded type; never re-usa fluid that
has already been bled from the system.
Ensure that sufficient fluid is available before
starting work.

3 If there is any possibility of incorrect fluid
being already in the system, tho brake
components and circuit must ba flushed
completaly with uncontaminated, correct
fluid, and new seals should be fitted to the
various components.

4 If hydraulic fluid has been lost from the
system, or air has entered because of a leak,
ensuré that the fault is cured before
continuing further.

remember to maintain the fluid level at less
above the MIN level line throughout B
procedura, or there is a risk of further a¢
entering the system.

8 There are a number of one-man, do-8
yourself brake bleeding kits currently availat
from motor accessory shops. It
recommended that one of these kits is us
whenover possible, as they greatly simpssy
the bleeding operation, and reduce the risk &
expelled air and fluid being drawn back ints
the system. If such a kit is not available, &
basic (two-man) method must be used, whiss
is described in detail below.
9 If a kit is to be used, prepare the vehicle
described previously, and follow the
manufacturer's instructions, as the ;

10 Whichever mmhud is used, the same
sequence must be followed (paragraphs 1%
and 12) to ensura the removal of all air fros
the system.

Bleeding sequence
11 If the system has been only partially
disconnected, and suitable precautions wers
taken to minimise fluid loss, it should be
necassary only to bleed that part of the
system (ie the primary or secondary circuit).
12 If the complete system is to be bled, thes
it should ba done working In the following

sequence:

a) Right-hand rear brake.

b) Left-hand rear braka.

¢) Right-hand front brake.

d) Laft-hand front braks.
Warning: On models with ABE,
under no circumstances should
the bleed screws on the ABS

hydraulic unit be opened.
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Bleeding -

basic (two-man) method

13 Collect together a clean glass jar of
reasonable size, a suilable length of plastic or
rubber tubing which is a tight fit over the bleed
screw, and a ring spanner to fit the screw. The
halp of an assistant will also be requinad.

14 Remove the dust cap from the first screw
in the sequence (see illustration). Fit the
spanner and tube to the screw, place the
other end of the wbe in the jar, and pour in
sufficient fluid to cover the end of the tube.
16 Ensure that the master cylinder reservoir
fluid level is maintained at least above the MIN
leved line throughout the procedura.

16 Hawve the assistant fully depress the brake
pedal several times to bulld up pressure, then
maintain it on the final downstroke.

17 While pedal pressure is maintained,
unscrew the bleed screw (approximately one
turn) and allow the compressed fluid and air to
flow into the jar. The assistant should maintain
pedal pressure, following it down to the floor if
necessary, and should not release it until
instructed to do so. When the flow stops,
tighten the bleed screw again, have the
assistant release the pedal slowly, and
recheck the reservoir fluid level.

18 Repeat the steps given in paragraphs 16
and 17 until the fluid emerging from the bleed
screw is free from air bubbles, If the master
cylinder has been drained and refilled, and air
is being bled from the first screw in the
sequence, allow approximately five seconds
batween cycles for the master cylinder
passages to refill.

18 When no more air bubbles appear, tighten
the bleed screw securely, remove the tube
and spanner, and refit the dust cap. Do not
avertighten the bleed screw.

20 Repeat the procedure on the remaining
screws in the sequence, until all air is
removed from the system and the brake pedal
feels firm again.

using a one-way valve kit

21 As their name implies, these kits consist
of a length of tubing with a ona-way valve
fitted, to prevent expelied air and fluid being
drawn back into the system; soma kits include
a translucent container, which can be
positioned so that the air bubbles can be
more easily seen fiowing from the end of the
tube.

22 Tha kit is connected to the bleed screw,
which is then opened (see illustration). The
usar returns to the driver's seal, deprosses
the brake pedal with a smooth, steady stroke,
and slowly releases it; this is repeated until
the expelied fluid is clear of air bubbles.

23 Note that these kits simplify work so
much that it is easy to forgel tha master
cylinder resenvoir fluid level; ensure that this is
maintained at least above the MIN level line at
all tirnes.

il

il e ( 95
(ol =

2.14 Dust cap (arrowed) over bleed screw
on rear brake wheel cylinder

Bleeding -

using a pressure-bleeding kit

24 These kits are usually operated by the
resarvoir of pressurised air contained in the
spara tyré. However, note that it will probably
ba necessary to reduce the pressure to a
lower level than normal; refer to the
instructions suppiied with the kit.

25 By connecting a pressurised, fuid-filled
container to the master cylinder resarvoir,
bleading can ba carried out simply by opening
each screw in tum (in the specified sequanca),
and allowing the fiuid to flow out until no more
air bubbles can be seen in the expalied flud.
28 This method has the advantage that the
large reservoir of fiuld provides an additional
safeguard against air being drawn into the
systemn during bleeding.

27 Pressure-bleading is particularly effective
when bleeding “difficult’ systems, or when
bleeding the complete system at the time of
routing fluid renewal.

All methods

28 When bleeding is complete, and firm
pedal feel is restored, wash off any spilt fluid,
tighten the bleed screws securely, and refit
their dust caps.

29 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary (see Weekly checks).

30 Discard any hydraulic fluld that has bean
bled from the system; it will not be fit for re-use.
31 Check the feel of the brake pedal. If it fesls
at all spongy, air must still be present in the
system, and further bleeding |5 required.
Failure to bleed satisfactorily after a reasonable
repatition of the bleeding procedure may be
due to wom master cylinder seals.

3 Hydraulic pipes and hoses -
pipes §

Note: Refer to the note in Section 2
conceming the dangers of hydraulic fluid,

1l any pipe or hose is to be renewed,
minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a pieca of polythene to obtain an
airtight seal. Alternatively, flaxible hoses can
be sealed, if required, using a proprietary

—anltl®
222 Bleeding front brake caliper using a
one-way valve brake bleeder kit

brake hose clamp; metal brake pipe unions
can be plugged (if care is taken not to allow
dirt inte the system) or capped immediately
they are disconnected. Place a wad of rag
under any union that is to be disconnected, to
catch any spilt fluid.

2 If a flexible hose is to be disconnected,
unscrew the brake pipe union nut before
removing the spring clip which secures the
hose to its mounting bracket (see illustration).
3 To unscrew the union nuts, it is preferable to
cbitain a brake phpe spanner of the comect size;
these are available from most large motor
accessory shops. Failing this, a close-fitting
open-ended spanner will be required, though if
the nuts are tight or cormoded, their flats may be
rounded-off if the spanner slips. In such a case,
a satf-locking wrench is often the only way to
unscrew a stubbom union, but it follows that
the pipe and the damaged nuts must be
renewed on reassembly, Always clean a union
and sumrounding area baefons disconnacting it. If
disconnecting a component with more than
one union, make a careful note of the
connections before disturbing any of them.

4 If a brake pipe is to be renewed, it can be
obtained, cut to length and with the union
nuts and end flares in place, from VW dealers.
All that is then necessary is to bend it to
shape, following the line of the original, beforo
fitting it to the car. Alternatively, most motor
accessory shops can make up brake pipes
from kits, but this requires wvery careful
measurement of the original, to ensure that
the replacement is of the correct length. The
safest answer is usually to take the original to
tha shop as a pattemn.

3.2 Rear brake flaxible hose unions
showing spring clips (A) and union nuts (B)
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4.11a Fit the lower anti-rattle spring ...

5 On refitting, do not overtighten the union
nuts. It is not necessary to exercise brute
force to obtain a sound joint.

6 Ensure that the pipes and hoses are
comectly routed, with no kinks, and that they
are secured in the clips or brackets i
After fitting, remove the polythena from the
reservoir, and bleed the hydraulic system as
described in Section 2. Wash off any spilt
fluld, and check carefully for fluid leaks.

4 Front brake pads -
renewal

Warning: Renew both sets of
brake padsfshoes at the same
time - never renaw the
padsfshoas on only one wheal,
as uneven braking may result. Note that
the dust created by wear of the pads may
contaln asbestoes, which is a health hazard,
Never blow it out with compressed alr, and
do not inhale any of i. An approved
filtering mask should be worn when
working on the brakes. DO NOT use petrol
or petroleum-based solvents to clean
brake parts; use brake cleaner or
methylated spirit only.
1 Apply the handbrake, loosen the front
wheel bolts, then jack up the front of tha
vihicle and support it on axle stands. Remove
the front roadwheals,
2 Two different types of calipers and front
brake pads are fitted to Polo models. Models
fitted with VW typa 1 calipers have separate

4.12a Slide the caliper into position . . .

- then the upper anti-rattle spring
and the outer pad . . .

4141b ..

pad retaining/anti-rattle springs fitted at the
top and bottom of the caliper; those with the
later type 2 calipers have pads with retaining
springs riveted to the back of the pads.

VW type 1 calipers

3 Although not essential, to improve access,
remove the air deflector shield from the
caliper.

4 Using a suitable Allen key or Allen socket,
slacken and remove the two caliper mounting
bolts.

& Lift the caliper away from the brake pads
and hub, and tie it to the suspension strut
using a suitable piece of wire. Do not allow the
caliper to hang unsupported on the flexible
brake hose.

6 Withdraw the two brake pads from the
swivel hub and recover the two anti-rattle
springs, noting their correct fitted locations.
MNote that the springs are different, and are not
interchangeabla.

T First measure the thickness of each brake
pad (including the backing plate). If either pad
is worn at any point to the specified minimum
thickness or less, all four pads must be
rengwed. Also, the pads should be renewed if
any are fouled with oll or grease; there is no
satisfactory way of degreasing friction
material, once contaminated. If any of the
brake pads are wom unevenly, or are fouled
with oil or grease, trace and rectify the cause
before reassembly. New brake pad kits are
available from VW dealers.

8 If the brake pads are still serviceable,
carefully clean them using a clean, fine wire
brush or similar, paying particular attention to

4.12b ... ensuring that the caliper
engage properly with the anti-rattle

4.11c ... followed by the inner pad

the sides and back of the metal backing. ¥
pads are glazed (have a shiny appearance
may be helpful to roughen the surface of &5
friction material in order to restore the g
braking effectiveness. Claan out tha gros -

or debris. Camfuiy{:h‘an the pad loca
the caliper body/mounting bracket. )
9 Prior to fitting the pads, check that

spacers are free to slide easily in tha cg

Brush the dust and dirt from the caliper &8
piston, but do not inhale it, as it is injuriows &
health. Inspect the dust seal around the pista
for damage, and the piston for evidence &
fiuid leaks, corrosion or damage. If attentos
to any of these components is necessasy
refer to Section 8. .
10 If new brake pads are to be fitted, e
caliper piston must be pushed back into e
cylinder to make room for them. Either use &
G-clamp or similar tool, or use suitable plecs
of wood as lavers. Provided that the mass
cylinder reservoir has not been overfilled wiss
hydraulic fluid, there should be no spillags.
but keep a careful watch on the fluid le
while retracting the piston. If the fluid le
rises above the MAX level line at any time, the
surplus should be siphoned off or ejectes
through a plastic tube connected to the biﬂlld
scraw (see Section 2). Note: Do not syphos
the fluid by mouth, as it is poisonous; Usa 8
syringe or an old poultry baster.

11 Fit the new anti-rattle springs to the hug
making sure thay are correctly positioned. FE
the pads, ensuring that the friction material o
each pad i5 against the brake disc [see
Mustrations),

12 Position the caliper over the pads, and
press into position sufficiently until it 5
possible to install the caliper mounting bolis
(see illustrations). Note: Do not exert excess
pressure on the caliper, as this will daform the
pad springs, resulting in noisy oparation of the
brakes.

13 Tighten the mounting bolts to the
specified torque setting [see illustration).

14 Where removed, refit the air deflector
shield to the caliper.

15 Depress the brake pedal repeatedly, until
the pads are pressed into firm contact with
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4.13 Using a suitable Allen key or socket,
tighten the caliper mounting bolts to the
specified torque
the brake disc, and normal (non-assisted)

pedal pressure is restored.

16 Repeat the above procedure on the
remaining front brake callper.

17 Refit the roadwheels, then lower the
vehicle to the ground and tighten the
roadwheel bolts to the specified torque.

18 New pads will not give full braking
gfficiency until they have bedded-in. EBe
prepared for this, and avoid hard braking as
far as possible for the first hundred miles or so
after pad renawal.

18 Check the hydraulic fluid level as
described in Waekly checks.

VW type 2 calipers

20 Although not essenlial, to improve
access, remove the air deflector shield from
the caliper.

21 Using a suitable Allen key or Allen socket,
slacken and remove the two calipaer mounting
bolts (see lllustrations).

4.22 Withdraw the caliper and brake pads
from the brake disc

4.23a Prise out the smaller inner pad ...

4.21a Loosen the caliper mounting bolts
using an Allen key or socket . . .

22 Lift the caliper and pads away from the
hub (see Hlustration). While the caliper is
removed, make sure it is supported at all
times, and that the flexible brake hose is not
strained or unduly twisted - if the caliper must
be left unattended, do not allow it to hang
unsupported on the flexible brake hose.

23 Using a flat-bladed screwdriver if
necessary, prise the pads out of their
locations in the caliper - note that the pad with
the larger friction surface is fitted to the outer
side of the caliper (see illustrations).

24 First measura the thickness of each brake
pad (inciuding the backing plate). If either pad is
worn at any point to the specified minimum
thickness or less, all four pads must be
renewed. Also, the pads should be renewed if
any are fouled with il or grease; thera is no
satisfactory way of degreasing friction material,
once contaminated. If any of the brake pads are
wom unevenly, or are fouled with oil or grease,
trace and rectify the cause before reassembly.
25 If the brake pads are still serviceabls,
carefully clean them using a clean, fine wire
brush or similar, paying particular attention to
the sides and back of the matal backing. If the
pads are glazed (have a shiny appearance) it
may be halpful to roughen the surface of the
friction material in order to restore the pads’
braking effectiveness. Clean out the grooves
in the friction material (where applicable), and
pick out any large embedded particies of dirt
or debris. Carefully clean the pad locations in
the caliper body/mounting bracket.

26 Prior to fitting the pads, check that the
spacers are free to slide easily in the caliper
body bushes, and are a reasonably tight fit.

4.23b ...and the larger outer brake pad
from the caliper

. and remove the bolts from the
caliper

Brush the dust and dirt from the caliper and
piston, but do not inhale it, as it is injurious to
health. Inspect the dust seal arcund the piston
for damage, and the piston for evidence of
fluid leaks, corrosion or damage. If attention
to any of these components is necessary,
refer to Section B.

27 H new brake pads are to be fitted, the
caliper piston must be pushed back into the
cylinder to make room for them. Either use a
G-clamp or similar tool, or use suitable pieces
of wood as levers. Provided thal the master
cylinder reservoir has not been overilled with
hydraulic fluid, there should be no spillage,
but keep a careful watch on the fluid level
while retracting the piston. If the fluid level
rizes above the MAX level line at any time, the
surplus should be siphoned off or ejected
through a plastic tube connected to the bleed
screw (see Section 2). Note: Do not syphon
the fuid by mouth, as it is poisonous; use a
syringe or an old poultry baster,

23 Press the pads into their locations in the
caliper. The inner pad can be pressed in
sideways, but the outer pad must be pressed
in downwards, as shown (see illustration).
29 Position the caliper and pads over the
disc, and press into position sufficiantly until it
is possible to install caliper mounting bolts.
Tighten the mounting bolts to the specified
torque setting.

30 Whera removed, refit the air deflector
shield to the caliper.

31 Depress the brake pedal repeatedly, until
the pads are pressed into firm contact with the
brake disc, and normal (non-assisted) pedal
pressure is restored.

4.21b ..

4.28 OQuter brake pad spring clip is most
easily engaged in the caliper by pressing in
downwards
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5.6 Self-adjusting mechanism spring may
be attached as shown (arrowed) on some
models

32 Repeat the above procedure on the
remaining front brake caliper.

33 Refit the roadwheels, then lower the
vehicle to the ground and tighten the
roadwheal bolts to the specified torque.

34 Mew pads will not give full braking
efficiency until they have bedded-in. Be
prepared for this, and avoid hard braking as
far as possible for the first hundred miles or so
after pad renewal.

45 Check the hydraulic fluid
described in Weekly checks.

level as

5 Rear brake shoes -
renewal

R

Note: Refer to the wamning at the start of
Section 4 before starting work.
1 Remove the brake drum (see Section 7).

5.8 Unhook the shoes from the lower pivot
point, and remove the lower return spring

5.9a Free the shoes from the wheel
cylinder. Note elastic band (arrowed) used
to retain pistons . . .

=l

5.7a Using pliers, remove the spring
CUP ...

2 Working carefully, and taking the necessary
precautions, removie all traces of brake dust
from the brake drum, backplate and shoes.

3 Measure the thickness of the friction
matarial of each brake shoe at several points:
it either shoe is wom at any point to the
specified minimum thickness or less, all four
shoes must be renewed as a set. The shoes
should also be renewed it any are fouled with
oll or grease; there is no way of dagreasing
friction material, once contaminated.

4 If any of the brake shoes are wom unevenly,
or fouled with oil or grease, trace and rectify
the cause before reassembly.

§ To renew the brake shoes, continue as
follows, If all is well, refit the brake drum as
described in Section 7.

6 Mote the position of the brake shoes and
springs, and mark the webs of the shoes, if
necessary, 1o aid refitling. Note: One of the
project vehicles seen in the workshop had a
slightly different self-adjusting spring
arrangement fitted - this showld be noted
when following the accompanying Mustrations
in this Section (see illustration).

T Using a pair of pliers, remove the shoa
refainer spring cups by depressing and
turning them through 80°. With the cups
removed, lift off the springs and withdraw the
rafainer pins (see llustrations).

8 Ease the shoes out one at a lima from the
lower pivot point, to release the tension of the
retumn spring, then disconnect the lower return
spring from both shoes (see illustration).

9 Ease the upper end of both shoes out from
their wheel cylinder localions, taking care not

5.9b ... then detach the handbrake cabla
and remove the shoe assembly

:Jt““wﬁ'._ Al
5.7c ... and withdraw the retainer pin
from the rear of the backplate

to damage the wheel cylinder seals, ang

disconnect the handbrake cable from the
trailing shoe. The brake shoe assembly cas
then be manceuvred out of position and away

from the backplate. Do not depress the brake
pedal until the brakes are reassembled; wrap

a strong elastic band arcund the whest

cylinder pistons to retain them (ses

illustrations). _

10 Make a note of the comrect fitted positions
of all components (refer to the Note i

paragraph 8, and to illustration 5.6), thes

unhook the upper return spring, and
disengage the wedge key spring [ses
illustration).

11 Unhock the lensioning spring, and

remove the pushrod from the trailing shoe,

together with the wedge key.

12 Examine all components for signs of wear

or damage, and renew as necessary. All retum

springs should be renewed, regardiess of their

5.10 Prior to dismantling, note the comrect
fitted location of the shoe components
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the tensioning spring into the
trailing shoe . . .

‘condition. Although linings are
goarately (without shoes) from VM
=wal of the shoes complete with
hepm‘lurr&d undess the necessary
guipment are available to fit new
he old shoes.
=k the rubber protective caps, and
s wheel cylinder for fluid leaks or
age; check that both eylinder
 free to move easily. Reler to
8 if necessary, for information on
2 little brake grease to the contact
 pushrod and handbrake lever.
he tensioning spring into the trailing
s the pushrod with the opposite
: q:ﬁ'lg and pivot the pushrod into
| on the trailing shoe (see

be wedge key between the trailing

i
5.16 Slot the wedge key into position.

from the shoe

Ensure raised dot (arrowed) is facing away

5.15b ... then engage the pushrod with
the opposite end of the spring . . .

shoa and pushrod, making sure it is fitted the

correct way around (see Hiustration).

17 Locate the handbrake lever on the leading

ghoe in the pushrod, and fit the upper retum

spring using a pair of pliers (see illustrations).

18 Fit the spring to the wedge key, and hook

it onto the trailing shoe (see illustration).

19 Prior to installation, clean the backplate,

and apply a thin smear of high-temperature

brake grease or anti-seize compound to all

thosa surfaces of the backplate which bear on

the shoes, particularly the wheel cylinder

pistons and lower pivot point. Do not allow

the lubricant 1o foul the friction material.

20 Remove the elastic band fitted to the wheel

cylinder, and offer up the shoe assembly.

21 Connect the handbrake cable to the

handbrake lever, and locate the top of the

shoes in the wheel cylinder piston slots.

22 Fit the lower return spring 1o the shoes,

then lever the bottem of the shoes onto the

bottom anchor.

23 Tap the shoes to centralise them with the

backplate, then refit the shoe retainer pins

and springs, and secure them in position with

the spring cups.

24 Refit the brake drum as described in

Section 7.

25 Repeat the above procedure on the

remaining rear brake.

26 Once both sets of rear shoes have been

renawed, adjust the lining-to-drum clearance
by repeatedny depressing e Drike pebd writh
normally (non-assisted) pedal pressure retums.
27 Check and, if necessary, adjust the
handbrake as described in Section 14.

5.17a Locate the leading shoe in the

517b .. nndhmkﬂwmparrnhrn:p:hg
into the leading shoe and pushrod
(arrowed)

5.15¢ ... and pivot the strut into pesition
on the shoe

28 On completion, check the hydraulic fluid
level as described in Weekly checks.

20 Mew shoes will not give full braking
gfficiency until they have bedded-in. Be
prepared for this, and avoid hard braking as
far as possible for the first hundred miles or 50
after shoa renewal.

6 Front brake disc -
inspection, removal
and refitting

MNote: Before starting work, refer to the note at
the beginning of Section 4 concerning the
dangars of asbestos dust.

Inspection
Note: If either disc requires renewal, BOTH
should be ronewed at the same timae, to
ansure even and consistent braking. New
brake pads should also be fitted.
1 Apply the handbrake, loosen the front
whee! bolts, then jack up the front of the car
and support it on axle stands. Remove the
appropriate front roadwheel,
2 Slowly rotate the brake disc so that the full
araa of both sides can be checked, remove the
brake pads if belter access Is required to the
inboard surface, Light scoring is normal in the
area swept by the brake pads, but if heavy
scoring or cracks are found, the disc must be
renewed.
= TS NoTTnE W ST a i ek e i
dust around the disc's perimeter; this can be
scraped off if required. If, however, a lip has
formed due to excessive wear of the brake

5.18 Fit the spring to the wedge key, and
hook it onto the trailing shoe
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1ae2 Servicing specifications - petrol models

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil (including filter)

B W e

Coaling system (approximate)
Alengines: L S

Transmission (approximate)
Manual transmission:

Filler/level plug on side of transmission housing . ...............
Filler level plug on front of transmission housing . ...............
Automatic transmission (fluidchangs) ... ... ... ..

Fuel tank

All models [approndmiabel oo s e e R L e

Washer reservoir

Models with headlight washers ....... ... 0 iiiiiaiiinneons
Models without headlight Washers .. ... uve i vrnssmessninnianes

Cooling system
Antifreeze mixture:
40% antifreeZe . ....coiieisiianias

BONG AIHIGRER: ... no-smmis it snes SIARIIRIN

Note: Refer to antifreese manufacturer for lafest recommandations.

Ignition system

Spark plugs:

=g e e P e Sl
All otherenginecodes ............. e R o S

Brakes

Brake pad minimum thickness {including backing plate) ............
Brake shoe friction material minimum thickness ...........c000...

Torque wrench settings

Manual transmission fillerflevel plug ... ... .. oo il

Roadwheel bolts ............

. R S e P
S piraliniplog - e e e R e e e S

3.5 litres

5.6 litres

3.1 litres
2.7 litres
3.0 litres

45 litres

7.0 litres
2.5 litres

Protection down to -25°C
Protection down to -35°C

Refer to Chapter 5B

Type
Bosch F ¥ HPF 222
BoschWR 7 LT+

7.0 mm
2.5 mm

Nm
25
110
25
30

Electrode gap
1.0 mm
1.0 mm

Ibf ft

18
81
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§ Yy

6.3 Measuring brake disc thickness with a
micromeater

pad swepl area, then the disc's thickness
must be measured using a micrometer (see
illustration). Take measuremants at several
places around the disc, at the inside and
outside of the pad swept area; il the disc has
womn at any point to the specifisd minimum
thickness or less, the disc must be renewed.

4 If the disc is thought to be warped, it can be
checked for run-out. Either use a dial gauge
mounted on any convenient fixed point, while
the disc is slowly rotated, or uss fesler blades to
measura (at several points all around the disc)
the clearance between the disc and a fixed
point, such as the caliper mounting bracket. If
the measurements obtained are at the specified
maximum or bayond, the disc is axcessively
warpad, and must be renewed; howaver, it is
worth checking first that the hub bearing is in
good condition (Chapters 1 and/or 10). if the
run-cut is excessive, the disc must be renewed.
5 Check the disc for cracks, especially

6.Ba Remove the disc securing screw ...

around the wheel bolt holes, and any other

wear or damage, and renew if necessary.

Removal

& On models with VW type 1 calipers, remove
the brake pads as described in Section 4.

7 On models with VW type 2 calipers, unbolt
the caliper as described in Section 4, and
remove it with the pads. Tie the caliper up 1o
the front suspension coil spring using a plece
of wire or string, so that the flaxible brake
hose is not twisted or stralned.

8 Use chalk or paint to mark the relationship
of the disc to the hub, then remowve the screw
sacuring the brake disc to the hub, and
reamave the disc (see illustrations). If it is
tight, tap its rear face with a hide or plastic
maliet.

Refitting

9 Refitting is the reverse of the removal

procedura, noting the following points:

a) Ensure that the mating surfaces of the
disc and hub are chean and fiat.

b) Align (if applicabile) the marks made on
removal, and secunely tighten the disc
refaining screw.

¢) If a new disc has been fitled, use a
suitable solvent (o wipe any preservative
coating from the disc, befora refitting the
caliper.

d) On models with type 2 brake calipers,
slide the caliper into position over the
disc, making sure the pads pass either
side of the disc. Tighten the caliper
mounting boits to the specified torgue
setting.

R T

6.8b ... and withdraw the brake disc fre
the hub

8) On models with type 1 brake calipers,
the pads as described in Section 4,

fi Refit the roadwhesl, then lower the
vehicle to the ground and tighten the
roadwheel bolls to the specified tongue.
On complation, repeatedly deprass the
pedal pressure retums.

7 Rear brake drum -
removal, inspection
and refitting -

Note: Before starting work, refer to the nofe.
the beginning of Section 4 concerning N
dangers of asbestos dust.

Remowval

1 Chock the front wheels and engage ¥

gear (or P). Loosen the rear wheel bolts, th
jack up the rear of the vehicle and suppors
on axle stands. Remove the appropriate &
wheel. .
2 Using a hammer and a large flat-bladgss
screwdriver, carefully tap and prise the cag
out of the centre of the brake drum (ses
illustration). Discard the cap if it iz disfi
during remaoval.
3 Extract the split pin from the hub nut, a8
remove the locking ring (see Nllustration)
Discard the split pin; a new one must be us

on refitting.
4 Slacken and remove the rear hub nut, ths
slide off the toothed washer and remove 58
outer bearing from the centre of the drum {see
illustrations).

7.3 Remove the split pin and locking
cﬂpii-r

T.4a ...then unscrew the retaining nut
and remove the toothed washer

T.4b Withdraw the outer bearing . ..
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7.5 ...and remove the brake drum

5 It should now be possible to withdraw the
brake drum assembly from the stub axle by
hand (see llustration). It may be difficult to
remove the drum, due to the tightness of the
hub bearing on the stub axle, or due to the
brake shoes binding on the inner
circumference of the drum. If the bearing is
tight, tap the periphery of the drum using a
hide or plastic mallet, or use a universal puller,
secured to the drum with the wheal bolts, t2
pull it off. If the brake shoes are binding, first
check that the handbrake is fully released,
then continue as follows.

& Refarring to Section 14, fully slacken the
handbrake adjustment, to obtain maximum
frea play in the cable.

7 Insert a screwdriver through one of the
wheel bolt holes in the brake drum, and lever
up the wedge key in order to allow the brake
shoes to retract fully - see Section 5. The
brake drum can now be withdrawn (see
ilustrations).

Inspection

Mote: If aither drum requires renawal, BOTH
“should be renewed at the same [ime, lo
ensure even and consistent braking. New
brake shoes should also be fitted.
8 Working carefully, remove all traces of
brake dust from the drum, but avoid inhaling
the dust, as it is injurious to health,
§ Clean the outside of the drum, and check it
for obvious signs of wear or damage, such as
cracks around the roadwheel bolt holes;
ranow the drum if necessary.
10 Examine carefully the inside of the drum.
Light scoring of the friction sudface is normal,
but if heavy scoring is found, the drum must
be renewed. It is usual to find a lip on the
drum's inboard edge which consists of a
mibxture of rust and brake dust; this should be
scraped away, lo leave a smooth surface
which can be polished with fine (120- to 150-
grade) emery paper. If, however, the lip is due
to the friction surface being recessed by wear,
then the drum must be renewed.
11 i the drum is thought to be excessively
worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer. Take measurements in pairs, the
second at right-angles to the first, and
compare the two, to check for signs of

7.7a Release the brake shoes by inserting
a scrawdriver through the drum hole . . .

ovality. Provided that it does not enlarge the
drum to beyond the specified maximum
diameter, it may be possible to have the drum
refinished by skimming or grinding; if this is
not possible, the drums on both sides must
be renewed. Note that if the drum is to be
skimmed, BOTH drums must be refinished, to
maintain a consistent internal diameter on
both sides.

12 On models with ABS, take the opportunity
to inspect the reluctor ring for the wheel
sensor, which is pressed into the drum.
Examine the ring for signs of damage such as
chipped or missing teeth, and renew as
necessary.

Refitting

13 I a new brake drum is 1o be installed, use
a suitable solvent 1o remove any preservative
coating that may have been applied to its
interior. If necessary, install the bearing races,
innar baaring and ofl seal as described in
Chapter 10, and thoroughly grease the outer
bearing.

14 Prior to refitting, fully retract the brakes
shoes by lifting up the wedge kay.

15 Apply a smear of grease to the drum oil
seal, and carefully slide the assembily onto the
stub axde.

16 Fit the outer bearing and toothed
thrustwasher, ensuring its tooth is correctly
engaged in the axle slot.

17 Refil the hub nut, tightening it to the point
where it just contacts the washer whilst
rotating the brake drum to settle the hub
bearings in position. Gradually slacken the
hub nut until the position is found where it is
just possible to move the toothed washer
from side-lo-side using a screwdriver. Note:
Only a small amount of force should be
needed o move the washer. When the hub
nut is correctly positioned, refit the locking
cap and secure the nut in position with a new
split pin,

18 Fit the cap to the centre of the brake
drum, driving it fully into position.

19 Depraess tha footbrake several times to
operate the seif-adjusting mechanizm.

20 Repeat the above procedure on the
remaining rear brake assembly (where
necessary), then check and, il necessary,
adjust the handbrake cable (see Section 14),

7.7Th ...m:lhnrlngﬂnmdgtkﬂ
(armowed) upwards

21 On completion, refit the roadwheel(s]
then lower the vehicle to the ground an
tightan the wheal bolts to the specifie
torgque.

8 Front brake caliper -
removal, overhaul and refitting

MNote: Bafore starting work, refer to the nofe &
the beginning of Section 2 concerning th
dangers of hydraulic fluid, and to the warmin;
at the beginning of Section 4 conceming th
dangers of asbestos dust.

Removal

1 Apply the handbrake, loosen the fron
wheel bolts, then jack up the front of th
vehicle and support it on axle stands. Remow
the appropriate rcadwheel.

2 Minimise fluid loss by first removing th
master cylinder reservoir cap, and the
tightening it down onto a plece of polythene
to obtain an airtight seal. Alternatively, use
brake hose clamp, a G-clamp or a similar toc
to clamp the flaxible hose.

3 Clean the area around the union, thes
leosen the brake hose union nut,

4 Remove the brake pads as described i
Section 4.

5 Unscrew the caliper from the end of th
brake hose, and remove il from the vehicle.

Overhaul

& With the caliper on the bench, wipe away a
traces of dust and dirt, but avoid inhaling th
dust, as it is infurious to heaith.

7 Withdraw the partially-ejected piston fron
the caliper body, and remove the dust seal,

If the piston cannot be
withdrawn by hand, it can be
pushed out by applying
compressed air to the brake
hose union hole. Only low pressure
should be required, such as s
generated by a foot pump. As the
piston s expelled, take great care not
ta trap your fingers between the piston
and caliper.

HAYNES
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8.8 Extracting the piston seal - take care
not to scratch the surface of the bore

8 Using a small screwdriver, extract the
piston hydraulic seal, taking great care not to
damage the caliper bore (see lllustration).

9 Thoroughly clean all components, using only
mathylated spirit. isopropyl alcohol or clean
hydraulic fluid as a cleaning medium. Mever
usé mineral-based solvents such as petrol or
paraffin, as they will attack the hydraulic
system’s rubber components. Dry the
components immediately, using comprassad
air or a clean, lint-frea cloth. Use compressed
air to biow clear the fluid passages.

10 Withdraw the spacers from the caliper
body bushes.

11 Check all components, and renew any
that are wom or damaged. Check particularly
the cylinder bore and piston; these should be
renewed (note thal this means the renewal of
the complete body assembly) if they are
scratched, worn or comeded in any way.
Similarly check the condition of the
spacers/guide pins and their bushes/bores (as
applicable); both spacers/pins should be
undamaged and (when cleaned) a reasonably
tight sliding fit in their bores. If there is any
doubt about the condition of any component,
renew it.

12 If the assembly is fit for further use, obtain
the appropriate repair kit; the components are
available from VW dealers in various
combinations,

13 Renew all rubber seals, dust covers and
caps disturbed on dismantling as a matter of
course; these should never be re-used.

14 On reassembly, ensure that all
components are clean and dry.

15 Soak the piston and the new piston (fiuid)
seal in clean hydraulic fluld. Smear clean fluid
on the cylinder bore surface.

16 Fit the new piston (fluid) seal, using only
your fingers (no tools) to manipulate it into the
cylinder bare groove. Fit the new dust seal 1o
the piston, and refit the piston to the cylinder
bore using a twisting motion; ensure that the
piston enters squarely into the bore. Press the
piston fully into the bare, then press the dust
saal into the caliper body.

17 Apply the grease supplied in the repair kit
(or a copper-based high-temperature brake
grease or anti-seize compound)] to the
spacers, and ingert them into their bushes,

Refitting

18 Screw the caliper fully onto the flexible
hose union.

19 Refit the brake pads (see Section 4).

20 Securely tighten the brake pipe union nut.
21 Remove the brake hose clamp or
polythene, as applicable, and bleed the
hydraulic system as described in Section 2.
Mote that, providing the precautions
described were taken to minimise brake fluid
loss, it should only be necessary to bleed the
relevant front brake.

22 Refit the roadwheel, then lower the
vehicle to the ground and tighten the
readwheel bolts to the specified torque.

9 Rear wheel cylinder -
removal, overhaul and refitting

Mote: Bafore starfing work, refer to the note at
the beginning of Section 2 concerning the
dangers of hydraulic fiuid, and to the warning
at the beginning of Section 4 conceming the
dangers of asbestos dust.

Removal

1 Remove the brake drum (see Section 7).

2 Using pliers, carefully unhook the upper
brake shoe retumn spring, and remove it from
both brake shoes. Pull the upper ends of the
shoes away from the wheel cylinder to
disengage them from the pistons.

3 Minimise fluid loss by first removing the
master cylinder reservoir cap, and then
tightening it down onto a piece of polythene,
to obtain an aifight seal. Altematively, use a
brake hose clamp, a G-clamp or a similar tool
to clamp the flaxible hose at the nearest
convenient point to the wheel cylinder.

4 Wipe away all traces of dirt around tha
brake pipe union at the rear of the wheel
cylinder, and unscrew the union nut. Carefully
ease the pipe out of the wheel cylinder, and
plug or tape over its end to prevent dirt entry.
Wipe off any spilt immediately.

5 Unscrew the two wheel cylinder retaining
bolts from the rear of the backplate, and
remove the cylinder, taking great care not to
allow surplus hydraulic fluld to contaminate
the brake shoe linings. Later models may be
fitted with an aluminium wheel cylinder, which
only has one retaining bolt,

Overhaul

6 Brush the dirt and dust from the wheel
cylinder, but take care not 1o inhale it.

7 Pull tha rubber dust seals from the ends of
the cylinder body.

8 The pistons will normally be ejected by the
pressure of the coll spring, but if they are not,
tap the and of the cylinder body on a piece of
wood, or apply low air pressure - eg, from a
foot pump - to the hydraulic fiuid union hole to
gject the pistons from their bores.

9 Inzpect the surfaces of the pistons and their
bores in the cylinder body for scoring, or

evidence of metal-to-metal contact. If evident.
renew the complete wheel cylinder assembly.
The later aluminium whael cylinder may be
fitted as a direct replacement for the earlier
cylinder, if wished - VW state that it &
permissible to mix the two types.

10 If the pistons and bores are in good
condition, obtain a repair kit, which wil
contain all the necessary renewable items.

11 Remove the seals from the pistons, noting
their correct fitted orientation. Lubricate the
new piston seals with clean brake fluid, and 8
them onto the pistons with their larges
diameters innermost.

12 Dip the pistons in clean brake fluid, then
fit the spring to the cylinder.

13 Insert the pistons into the cylinder bores
using a twisting motion.

14 Fit the dust seals, and check that the
pistons can move freely in their bores.

Refitting

15 Ensure that the backplate and whesl
cylinder mating surfaces are clean, thes
spread the brake shoes and manceuvre the
wheel cylinder into position.

16 Engage the brake pipe, and screw in the
union nut twe or three tums to ensure that the
thread has started. b
17 Insert the two wheel cylinder retaining
bolts (or the single bolt), and tighten to the
specified torque. Now fully tighten the brake
pipe union nut,

18 Remove the clamp from the flexible brake
hosa, or the polythene from the mastss
cylinder reservoir (as applicable).

19 Ensure that the brake shoes are comectly
located in the cylinder pistons, then rafit the
brake shoe upper return spring, using &
screwdriver to stretch the spring into position.
20 Refit the brake drum (see Section 7).

21 Bleed the brake hydraullc system a8
dascribed in Section 2. Providing suitable
precautions were taken to minimise loss of
fiuid, it should only be necessary to bleed the
relevant rear brake,

*

10 Master cylinder -

Note: Before starting work, refer to the
waming at the beginning of Section 2
cancerning the dangers of hydraulic fluld.
Removal

1 Disconnect the battery negative terminal,
Note: If the vehicle has a security-codad
radio, check that you have a copy of the code
numbar before disconnecting the battery.
Refer lo your VW dealer if in doubt.

2 To improve access to the master cylinder,
remove the air cleaner and air inlet trunking
{petrol models) or the air inlet trunking and
inlet manifold pipe cover (diesel models) as
described in the relevant Part of Chapter 4.

3 Remove the brake fluid reservoir cap, and
syphon the hydraulic fluid from the resenolr.
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MNote: Do not syphon the fluid by mouth, as it
& polsonous; use a syringe or an old poultry
baster. Alternatively, open any convenient
bleed screw in the system, and gently pump
the brake pedal to expel the fluid through a
plastic tube connected to the screw (see
Section 2). Disconnect the wiring plug from
the brake fluid level sender unit.

"4 Wipe clean the area around the brake pipe
unions on the side of the master cylinder, and
place absorbent rags beneath the pipe unions

o catch any surplus fluid. Make a note of the
correct fitted positions of the unions, then
unscrew the union nuts and carefully
withdraw the pipes. Plug or tape over the pipe
ends and master cylinder orifices, to minimise
tha loss of brake fluid, and to prevent the

 entry of dirt into the system. Wash off any spilt
fuid immediately with cold water.

' 5 Slacken and remove the two nuts (and

washers, where applicable) securing the
master cylinder to the vacuum servo unit, then
withdraw the unit from the engine
compartment. Remove the O-ring from the
rear of the master cylinder, and discard it (see
flustration).

Overhaul

& If tha master cylinder is faulty, it must be
renewed. Repair kits are not avallable from
VW dealer, so the cylinder must be treated as
a sealed unit.

T The only items which can be renewed are
the mounting seals for the fluld reservoir; if
thase show signs of deterioration, pull off the

reservoir and remove the old seals. Lubricate
the new seals with clean brake fluid, and
press them into the master cylinder ports.
Ease the fluld reservoir into position, and push
it fully home.

Refitting

8 Remove all traces of dirt from the master
cylinder and servo unit mating surfaces, and
fit a new O-ring to the groove on the master
cylinder body.

8 Fit the master cylinder to the servo unit,
ensuring that the servo unit pushred enters the
master cylinder bore centrally. Rafit the master
cylinder mounting nuts (and washers, where
fitted) and tighten them to the specified torque.
10 Wipe clean the brake pipe unions, then
refit them to the master cylinder ports and
tighten them securely.

11 Refill the master cylinder reservoir with
new fluid, and bleed the complete hydraulic
system as described in Section 2.

11 Brake pedal -
removal and refitting

Removal

1 Disconnect the battery negative terminal.
Note: If the vehicle has a securily-coded
radio, check that you have & copy of the code
number before disconnecting the baltery.
Refer to your VWV dealer if in doubt.

10.5 Brake master cylinder and vacuum servo 3
components
1 Vacuum seno 5 Flwid resenvoir
2 Mounting nut & Mounting nut
3 Fiuid reservoir cap 7 Fluid union
4 Fluid level sender & Reservolr seals
unit 8 O-ring

2 Refer to Chapter 11 and remove the driver's
side glovebox.

3 The pedal cluster must be removed
complete, in order to allow sufficient room for
the brake pedal to be removed.

4 Remove the stop-fight switch (Section 18),
5 Unhook the clutch and accelerator cables
from their respective padals.

6 It is now necessary to release the brake
pedal from the ball on the vacuum servo
pushrod. To do this, reach up behind the
pedal and carefully expand the pedal retaining
clip lugs until the padal can be gently pulled
off the servo unit pushrod ball.

7 Drill out the two shear-bolis used to secure
the base of the steering column to the pedal
bracket.

8 Unscrew and remove the pedal bracket
mounting bolts, and remove the assembly
from the car.

8 Unscrew the nut on the right-hand and of
the pedal pivot shaft, and pull the shaft out,
Remove the brake pedal.

10 Carefully clean all components, and
renaw any that are womn or damaged.

Refitting

41 Refitting is a reversal of removal, noting
the following points:

a) Prior to refitting, apply a smear of multi-
purpose grease to the pivol shaft and
pedal bearing surfaces.

b} Fit new shear-bolts and tighten them until
their heads break off,

¢} Press the brake pedal onto the seno
pushrod ball, ensuring that it locates

cormectly.
o} Refit the stop-light switch as described in
Section 18.

12 Vacuum servo unit -
testing, removal and refitting

Testing

1 To test the operation of the serve unit,
depress the footbrake several times to
exhaust the vacuum, then start the engine
whilst keeping the padal firmly depressed. As
the engine starts, there should be a noticeable
‘give’ in the brake pedal as the vacuum builds
up. Allow the engine to run for at least two
minutes, then switch it off. If the brake pedal
is now depressed, it should feel normal, but
further applications should result in the pedal
feeling firmer, with the pedal stroke
decreasing with each application.

2 If the servo does not operate as described,
first inspect the servo unit check valve as
described in Section 13. On diesel modails,
also check the operation of the vacuum pump
as described in Section 22,

32 i the servo unit still fails to operate
satisfactorily, the fault lies within the unit itself.
Repairs to the unit are not possible - if faulty,
the servo unit must be renewed.
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14.4a Pull up the handbrake lever trim. ..

Removal

Note: On left-hand drive models equipped
with ABS, it is not possible fo remove the
vacuum servoe unit without first removing the
hydraulic unit (see Section 20). Therafore,
sarve unit removal and refitling should be
entrusted to a VW dealer.

4 Remove the master cylinder (Section 10).

5 Carefully ease the vacuum hose out from
the servo unil sealing grommet.

6 From inside the vehicle, remove the stop-
light switch as described in Section 18,

T Undo the four retaining nuts securing the
servo unit to the pedal mounting bracket, then
return to the engine compartment and
manoeuvre the servo unit out of position,
noting the gasket which is fitted to the rear of
the unit. As the serva is withdrawn, it will ba
necessary to releasa its pushrod ball from the
brake pedal spring clip (see paragraph 6 of
Section 11).

Refitting

8 Check the servo unit vacuum hose sealing
grommet for signs of damage or deterioration,
and renaw if necessary,

8 Fit a new gasket to the rear of the servo
unit, and reposition the unit in the engine
compartment.

10 From inside the vehicle, ensure that the
servo unit pushrod is comrectly engaged with
the brake pedal, and clip the pedal onto the
pushrod ball. Check the pedal is securely
retained, then refit the servo unit mounting
nuts and tighten them to the specified torgue,
11 Carefully sase the vacuum hose back into

14.5 Adjusting the handbrake cables

14.4b ... for access to the cable adjuster
nuts (A) and locknuts (B)

position in the servo, taking great care not to
displace the sealing grommaet,

12 Refit the master cylinder as described in
Section 10 of this Chapter,

13 Refit the stop-light switch (Section 18).

14 On completion, start the engine and
check for air leaks at the vacuum hose-to-
servo unit connecticn; check the operation of
the braking system.

1 The check valve is in the vacuum hosa from
the inlet manifold to the brake servo. If the
valve i to be renewed, the complete
hose/valve assembly should be replaced.

Removal

2 Ease the vacuum hose out of the servo unit,
taking care not to displace tha grommet.

3 Mote the routing of the hose, then slacken
the retaining clip and disconnect the opposite
end of the hose assembly from the
manifold/pump and remove it from the car.

Testing

4 BExamine the check valve and vacuum hose
for signs of damage, and renew if necessary.
§ The valve may be tested by blowing
through it in both directions. Air should flow
through the valve in ocne direction only - when
blown through from the servo unit end of the
valve. Renaw the valve if this is not the case.
€ Examine the serve unit rubber sealing
grommet for signs of damage or deterioration,
and renew as necessary.

Refitting

7 Ensure that the sealing grommat is
correctly fitted to the servo unit.

8 Ease the hose union into position in the
servo, taking great care not to displace or
damage the grommat.

2 Ensure that the hose is correctly routed,
and connect it to the inlet manifold/pump,
tightening its retaining clip securely.

10 On completion, start the engine and
check the check wvalve-to-servo unit
connection for signs of air leaks.

14 Handbrake -

1 To check the handbrake adjustment, i
apply the footbrake firmly several times &
establish correct shoe-to-drum clearance
then apply and release the handbrake severs
times.

2 Applying normal moderate pressure, pal
the handbrake lever to the fully-apples
pasition, counting the number of clicks
emitted from the handbrake ratchet
mechanism. If adjustment is correct, thass
should be approximately 4 fo 7 clicks bafos
the handbrake is fully applied. if this Is not the
case, adjust as follows.

3 Chaock the front wheels, then jack up the raae
of the vehicle and support it on axle stands.

4 Release the handbrake, then pull up the
trim from the rear of the handbrake laver o
access 1o the handbrake cable adjuster nuts
(see illustrations).

5 With the handbrake set on the 4th notch &
the ratchet mechanism, slacken the locknuts
and rotate the adjusting nuts equally until i =
difficult to tum both rear wheeis/drums (ses
illustration). Once this is =0, release the hand
brake lever, and check thal the wheelshubs
rotate freely. Check the adjustment by apphing
the handbrake fully, counting the clicks from the
handbrake ratchet and, if , re-adjust.
6 Once adjustment is comect, hold the
adjusting nuts and securely tighten the
locknuts. Refit the handbrake lever trim.

15 Handbrake lever and
light switch -
and refitting

Handbrake lever

Removal

1 Pull up the trim piece from the basa of the
handbrake lever, and remove it upwards over
the lever. If required, the handlefever trim can
be removed by depressing the locking lug
with a small screwdriver and pulling the trim
forwards off the lever.

2 Referring to Section 14 i necessary,
remove both the handbrake cable locknuts
and adjusting nuts, and detach the cables
fram the compensator plate.

3 Disconnect the wiring connector from the
waming light switch, then undo the retaining
nuts and remove the laver from the vehicle,

Refitting

4 Refitting is a reversal of the removal. Adjust
the handbrake as described in Section 14,
Warning light switch

Remaoval
5 Pull up the trim piece from the base of the

handbrake lever, and remove it upwards over
the lever.
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6 Pull the handbrake lever up as far as
possible.

T The switch has a plastic peg moulded into
it, which locates through a small hole in the
base of the handbrake lever. Press out the
peqg. and disconnect the wiring plug from the
switch (see lllustrations).

Refitting
8 Rafitting is a reversal of removal.

' 16 Handbrake cables -
removal and refitting

Removal

1 The handbrake cable consists of two
sactions, a right- and a left-hand section,
which are linked to the lever by a
compensator plate. Each section can be
removed individually,

2 Lift up the trim at the base of the handbrake
lever to gain access to the cables. Referring 1o
Section 14 if necessary, slacken the relevant
handbrake locknut and adjusting nut to obtain
maximum free play in the cable, and
disengage the inner cable from the handbrake
compensator plate.

3 Chock the front wheals, then loosen the
relevant rear wheel bolts. Jack up the rear of
the car and support it on axle stands.

4 From the vehicle underbody, free the front
end of the cuter cable from the body, and
withdraw the cable from its support guide.

5 Working back along the length of the cable,
noting its comect routing, and free it from all
the relevant retaining clips (see illustration).
& Remove the rear brake shoes from the
relevant side as described in Seclion 5. Using
a hammer and pin punch, carefully tap the
outer cable out from the brake backplate,
release it from the backplate cable guide, and
remove it from undemeath the vehicle,

Refitting

7 Refitting is a reversal of the removal
procedure. Where the cable is clipped to the
rear tralling arm, note that genuine VW cables
have an indentation in the cable outer, which
must lie in the centre of the retaining clip
when fitted. On completion, adjust the
handbrake as described in Section 14.

17 Rear brake pressure-
valve -
removal and refitting

Mote: Before starting work, refer to the
warning at the beginning of Section 2
conceming the dangers of hydrauiic fiuid.
Removal

Note: Models with ABS are not fitted with a
rear brake pressure-regulating valve; the
function is automatically controlled by the
ABS unit.

15.7a Release the handbrake waming light
gwitch from the base of the lever...

1 The rear brake pressure-regulating valve is
of the load-dependent-type; the valve is
mounted in front of the rear axie, attached to
the axle by a sprng (see llustration). As the
load beling carried by the vehicle is altered,
the suspension moves in relation to the
vehicle body, altering the tension in the
spring. The spring then adjusts the pressure-
regulating valve lever so that the correct
pressure is applied to the rear brakes to suit
the load being carried.

2 Minimise fluid loss by first removing the
master cylinder reservoir cap, and then
tightening it down onto a piece of polythene
to obtain an airtight seal.

3 Chock the front wheels, then jack up the
rear of the car and support it on axle stands.
4 Slacken and remove the nut and bolt
securing the valve spring to the axle.

5 Wipe clean the area arcund the brake pipe
unions on the valve, and place rags beneath
the pipe unions to catch any surplus fluid.
Make Identification marks on the brake pipes;
these marks can then be used on refitling to
ensure each pipe is comactly reconnectad,

6 Slacken the union nuis and disconnect the
brake pipes from the valve. Plug or tape over
the pipe ends and valve orifices, to minimise
the loss of brake fluid and to prevent the entry
of dirt into the systern. Wash off any spilt fluid
immediately with cold water.

7 Using a suitable Allen key or Allen socket,
unde the regulating valve-to-mounting
bracket beolts, and remove the pressure-
regulating vaive and spring from below the
car.

16.5 Handbrake cable securing clip on
rear suspension arm

15.7b ... and disconnect the wiring plug

Refitting
8 Refitting is the reverse of the removal
procedura, noting the following points:

a) If a new valve is being fitted, set the
spring adjusiment bolt to the same
position as the one on the old valve, and
tighten it securely.

&) Ensure that the brake pipes are cormectly
connected to the valva, and that their
union nuls are securely tightenad.

c) Coat the ends of the spring with grease
prior to installation.

d) Tighten the fixings to the specified lorque.

a) Bleed the braking system (see Section 2).

f) On completion, take the vehicle to a VW
dealer to have the valve operation
checked and if necessary adjusied.

18 Stop-light switch -
removal and refitting

Removal

1 The stop-light switch is located on the
pedal bracket below the facia,

2 Referring to Chapter 11, remove the driver's
side glovebox.

3 Reach up behind the facia and disconnect
the wiring connector from the switch (see
illustration).

4 Twist the switch through 90° clockwise and
release it from the mounting bracket (see
illustration).

17.1 Rear brake pressure-regulating valve
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18.3 Disconnect the stop-light switch
wiring plug . . .

Refitting

5 Prior to installation, fully extend the stop-
light switch plunger.

6 Fully depress and hold the brake pedal,
than manoceuvre the switch into position.
Secure the switch in position it by twisting it
through 90* anti-clockwise, and release the
brake pedal.

7 Reconnect the wiring connector, and check
the operation of the stop-lights. The stop-
lights should illuminate after the brake pedal
has travelled about 5 mm. If the switch is not
functioning comectly, it is faulty and must be
renewed; no adjustment is possible.

8 On complation, refit the driver's side
glovebox as described in Chapter 11.

19 Anti-lock braking system
(ABS) - general information

ABS is available as an option on most of the
models covered in this manual. The system
comprises a hydraulic block (which contains
the hydraulic solenoid valves and
accumulators), the electrically-driven return
pump, and four roadwheel sensors (one fitted
to each wheel), and the electronic control unit
(ECU). The purpose of the system is to
prevent the wheel(s) locking during heavy
braking. This is achieved by automatic release
of the brake on the relevant wheel, followed
by re-application of the brake.

20.5 ABS front wheel sensor wiring plug
(1) and retaining bolt (2)

18.4 ...then twist the switch body 90°
clockwise and remove it from the brake
pedal

The solenoids are controlled by the ECU,
which itself receives signals from the four
whesl sensors (one fitted on each hub), which
monitor the speed of rotation of each wheel.
By comparing these signals, the ECU can
determine the speed at which the car is
travelling. it can then use this speed to
determine when a wheel is decelorating at an
abnomal rate, compared to the spead of the
car, and therefore predicts when a wheel is
about to lock. During normal operation, the
system functions in the same way as a non-
ABS braking system.

If the ECU senses that a wheel is about to
lock, it operates the relevant solenoid valve in
the medulator block, which then isclates the
brake caliper on the wheel which is about to
lock from the master cylinder, effectively
sealing-in the hydraulic pressure.

If the speed of rotation of the wheel
continues to decrease at an abnormal rate,
the ECU switches on the electrically-driven
retumn pump, which pumps the hydraulic fiuid
back into the master cylinder, releasing
pressure on that brake so that the brake is
released. Once the speed of rotation of the
wheel retumns to an acceptable rate, the pump
stops; the solenold valve opens, allowing the
hydraulic master cylinder pressure to retum to
the brake, which then re-applies the brake.
This cycle can be caried out at up to 10 times
a second.

The action of the solencid valves and retum
pump creates pulses in the hydraulic circuit.
When the ABS system is functioning, these
pulses can be felt through the brake pedal,

The cperation of the ABS system is entirely
daependent on electrical signals. To prevent the
system responding to any inaccurate signals,
a built-in safety circuit monitors all signals
receivad by the ECL. If an inaccurate signal or
low battery voltage is detected, the ABS
system is automatically shut down, and the
warning light on the instrument panel is
illuminated, to inform the driver that the ABS
system is not operational. Normal braking
should still be available, howeaver.

il a fault does develop In the ABS system,
the car must be taken to a VW dealer for tault

diagnosis and repair,

20 Anti-lock braking system
removal and refitting

Hydraulic unit

1 Removal and refitting of the hydraulic uss
should be entrusted to a VW dealer. Grea®
care has to be taken not fo allow any fluid %
escape from the unit as the pipes =&
disconnected. If the fiuid is allowed 10 escape.
gir can anter the unit, causing air locks whiss
causea the hydraulic unit to malfunction.

Electronic control unit (ECU)

2 The anti-lock braking systern ECGU
secured 1o the hydraulic unit, and can only B
saparated from it once the pair have bees
removed as an assembly. This task shouid
entrusted to a VW dealer.

Front wheel sensor

Removal

3 Chock the rear whoels, then firmly apply e
handbrake and loosen the relevant front whess
botlts. Jack up the front of the car and su
on axle stands. Remove the appropriate fross
roadwhesl.

4 Trace the wiring back from the sensar i
the connector, freeing it from any retaining
clips, and disconnect it from the main oo

5 Slacken and remove the bolt securing the
sensor to the swivel hub (see illustration)
and remove the sensor and lead assembiy
from the car. '

Refitting

6 Prior to refitting, apply a thin coat of
multi-purpose grease to the sensor body.
and to the sensor's location In the swives
hub (VW recommend the use of lubricating
paste G 000 650 - available from yous
dealer).

7 Fit the sensor to the swivel hub, then refs
tha retaining bolt and tighten it to the
spacified torque.

8 Ensure that the sensor wiring is comactly
routed and retained by necessary clips, and
reconnect its wiring connector,

9 Refit the roadwheal, then lower the car i
the ground and tighten the roadwheel bolts i
the specified torque. |

Rear wheel sensor

Removal

10 Chock the front wheels, then loosen the
relevant rear wheel bolts. Jack up the rear of
the car and support it on &xe stands. Remove
the appropriate roadwheel,

11 Fold the rear seat forwards, and lift up any
floor covering beneath. Locate the whes
sensor wiring connector, and disconnect it.
12 Working under the car, unscraw and
remaove the sensor retaining bolt from the stub
axle [see illustration), and withdraw the
sensor from the brake.
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20.12 ABS rear wheel sensor retaining bolt
(arrowed)

13 Trace the sensor wiring back from the
sensor, detaching It from the retaining clips.
Wherae the sensor wiring passes into the
wehicle interior, prise out the rubber grommet
from the vehicle floor, and pull the sensor
wiring through. The sensor and its wirng can
now be removed from the car.

Refitting

14 Coat the sensor body and its aperture in
the stub axle/brake backplate with a thin coat
of multi-purpose grease (VW recommend the
use of lubricating paste G 000 650 - availabla
from your dealer).

15 Fit the sensor to the stub axle/brake
backplate, then refit the retalning belt and
tighten it to tha specified torque.

16 Ensure the sensor wiring is routed
comectly, and secured by the rataining clips.
Feed the wiring through the hole in the vehicle
floor, and seal the hole with the grommet.

17 Inside the car, reconnect the sensor
wiring, then refit the floor covering and fold
the rear seat upright.

18 Refit the roadwheel, then lower the car to
the ground and tighten the roadwheel boits to
the specified torque.

Front wheel sensor reluctor
rings

19 The front reluctor rings are fixed onto the
rear of wheel hubs. Examine the rings for
damage such as chipped or missing teeth. If
renewal is necessary, the complete hub

assambly must be dismantled as described in
Chapter 10.

Rear wheel sensor reluctor rings

20 The rear reluctor rings are pressed onto
the insicle of the rear brake drum. Examine the
rings for signs of damage such as chipped or
missing testh, and renew as necessary. If
renewal |s necessary, remove the drum as
described in Section 7. The reluctor ring can
be prised off using two screwdrivers on
opposite sides of the ring. Press the new ring
on squarely, using a tube or socket of
appropriate diameter,

21 Vacuum pump
(diesel models) -
removal and refitting

1 The vacuum pump 8 mountad almost
vertically on the front of the engine block, on
the left-hand side. The vacuum purmp is driven
from the intermediate shaft.

2 The vacuum pump s required to provide a
vacuum supply for the servo unit. Diesel
engines cannot tap into the inlet manifold for a
vacuum supply as on petrol engines, since the
manifold is not throttled.

Removal

3 Release the retaining clip, and disconnect
the vacuum hose from the top of pump.

4 Slacken and remove the retaining bolt, and
remove the pump retaining clamp from the
cylinder block.

§ Withdraw the vacuum pump from the
cylinder block, and recover the O-ring seal.
Examine the O-ring, and obtain a new one for
refitting if the old one is damaged or has
deteriorated.

Refitting

& Fit the O-ring to the vacuum pump, and
apply @ smear of oil to the O-ring to aid
installation.

7 Manoeuvre the vacuum pump into position,
making sure that the slot in the pump drive
gear aligns with the dog on the pump drive
gear (see illustration).

21.7 Ensure vacuum pump slot (arrowed)
is aligned with the pump drivegear

8 Rafit the retaining clamp and tighten its
retaining bolt to the specified torque (see
Chapter 2B).

8 Reconnect the vacuum hose 1o the pump,
and secure It in position with the retaining
clip.

22 Vacuum pump
Kt o cvers
ng and overhaul

1 The operation of the braking system
vacuum pump can be checked using a
VECUUM gauge.
2 Disconnect the vacuum pipe from the
pump, and connect the gauge to the pump
union using a suitable length of hose.
3 Start the engine and allow It to idle, then
measure the vacuum created by the pump. As
a guide, after one minute, a minimum of
approximately 500 mm Hg should be
recorded. If the wvacuum registered Is
significantly less than this, it is likely that

the pump is faulty. However, seek the
advice of a VW dealer before condemning the
pump.
4 Overhaul of the vacuum pump s not
possible, since no major components are
available separately for it; the only spare part
readily available is the pump cover sealing
ring. If faulty, the complete pump assembly
must be renewed.
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Suspension and steering

Contents
Anti-roll bar - removaland refitting o . ... i i 7  Fear suspension strut and coil spring - separation and reassembly 11
Front suspension strut - removal and refitting ....ccovaeriena.. 2  Rear torsion beam axle - removal and refitting .. ... ... 00000012
Front suspension strut and coil spring - separation and reassembly 3  Rear wheel hub bearings - renewal and adjustment .. ........... B
Eront swivel hub - removal and refitting .. .......ccoavee.n. .. 4 Steering column - removal and refiting ........oo0chciiiann. 14
Eront wheel bearing - renewal ... ..ooiinvrrme e iiina i, 5 Steering column height adjuster - removal and refitling .......... 15
General description ..... . 1 Steering column lock or switches .. ...............5ee Chapter 12
Manual steering gear - adjustmarrt .......................... 18 Steering gear - removal and refitting . . .... i o e I
Power steering fluid - general information, draining and refilling ... 20  Steering gear gakters -renewal ... acoon vl e 1B
Powar steering fiuid level check . .... ..........SEHWEERJ}'GPJEGKS Steering wheel - removal and refiting .. .. ... il 13
Powaer steering pump - removal and refitting ........cco0oaaann 21 Suspension and steeringcheck . ......... ... See Chapter 1
Power steering pump drivebealt check . = ..See Chapter 1 Track-rod end balljoints - removal and refitting ...... Arraeat ey L)
Power steering pump drivebalt remmraf rafrttlng and Wheel alignment and steering angles - genaral mfonﬂatmn s 22
tensioning .... = . See Chapter 2AcrB  Wheel and tyre maintenance . : Sea Wee.'dy chacks
Rear stub axle - rernmral and rei‘thng ........................ 9  Wishbona/lowar arm - mmwal mrerhaul and reﬂttmg &
Rear suspension strut and coil spring - removal and refitting ... .. 10
- -
Degrees of difficulty
Easy, suitable for =, | Fairly easy, suitable gg Fairly difficult, & Difficult, suftable for "a\: Very difficult, &
novice with little N for beginner with -&E‘ suitable for competent a0 experienced DIY e | suitable for expert DIY 3y
expenience 9 | some experience & DI mechanic & mechanic q‘k'\ or professional &
L] - -
Specifications
General
Front SUSPEnSioN WYL .. .vovceeniiaeennnnesrnaeseneasoaaoa.  Independent, with coil spring struts incorporating telescopic shock
absorbers; lower wizshbones. Anti-roll bar on 1.6 litre and diesel engine
“ models
Rear sUSpension I8 & ..t iiia s e s s E e e Transverse torsion beam with tralling arms. Coil spring struts
incorporating telescopic shock absorbers
BRI VML v o v miroeam s e s i b B 2 i Eemn e o e Rack-and-pinion. Power assistance on some models
Suspension angles/wheel alignment
Front wheels
R L e e e e e e e L e 0" = 10/
Camber . -28' £ 20"
Castor . : A +1°20° + 30"
Ma:umum 5|da to- EIdB drf‘ferance
[ RITIE TR o o i R A L e mimim oy o e R 20
Gastor . oo a
Track angle chffareno& at tock nf ED“ Iert anﬁ nght ................. -1*05" + 30¢
Rear wheals
Camber . -1°40" + 20"
Maximum sude tu srde dlﬂ'arence .............................. 20
Total track (at specifisd camber} ... ..ciaviiiiniiieaiiiaiaa, #2002 100
Maximumn allowabledeviation ...... . .iiiiiiiiiiiiir s eees 20
Tyre pressures ....... See end of Weskly checks
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Torque wrench settings Nm Ibf ft
Front suspension
Anti-rofl bar connecting INKAULE ... voovieviiesvensonrarassnnns 25 18
Anti-roll bar mounting platebolts .. .............cciiiiiiiiiiann 25 18
Brake disc splashshieldbolts .. ........cc0vvirivnensarcensans 10 ¥
ol O DO TIAL . 2 s o rir e mimntn i el o el o et e 80 a4
St Uppes ouring It L e e i i SR 60 a4
Strut-to-swivel hub mounting nutbolt® . ...........cc00iiiiana, a5 70
Subframe mounting bolt (M12):

O ] L i e e ] e e 50 ar

BN B e e e e e e e Angla-tighten a further 90°
Wishbonafloweramm baljiointnut ... ... ... i, 35 26
Wishboneflower arm balljoint retaining bolts ..................... 35 26
Wishbonafiowerampivot bolt . . ... ... ... iiiiiiciiiaaiunn. 70 52
Wishbone/lower arm rear mounting through-bot (M12):

T B e e L e e e 50 ar

Y - o i o Angle-tighten a further 90%
Rear suspension
Aearadephvot boltmul ... ... ono s i e s e 65 48
SO ARSI TN TS . - T A e e e R B 15 11
Strutlowermounting Mt .. ... ... i 55 41
SR LD MOUTHIND T . .. . e e cimn s i i oo 25 18
Manual steering
Column height adjuster lever nut {left-hand thread) ................ 8 &
Column height adjuster lever through-bolt (left-hand thread) ........ 23 17
Columnn lower universal joint (U bolt .......c.ccovvneennnssrnnnens 30 22
Column upper-to-lower universal joint shaft clamp

BOR (P 10 1998 MOdel YBAN . . ... voneennennsncsnrnsasnnsnns 25 18
Mo contact plate BolS" ... ... ..o ir i s T 5
Stearing gear mounting bolts ... ... i i iiii e SEAE an 22
Steering gear pinfon clampbolt . ..........c.oiiiiriiaiiiiieaaa. a0 22
Steering wheelnut ........... s b s e G O 50 ar
Track-rod adjustment lockmut .. ......cccvvimnnasssaessnannans o ar
TRk DO I e i nd s naa e a5 26
Power steering (where different to manual)
P o By BBl - e ST e 30 22
Fluid reservoir mounting bolts .. ...... oo iiiiiiiianiianiiaan 5 4
o RV e s el K e i g S o o e i 20 15
Stearing pump mountingbolts .. ... ... 25 18
Stearing pump mounting bracketbolts ......... ... .00 i0iiaa. 45 33
Stearing pump pulley bolts . ... ... .. i 25 18
Track-rod-to-steering gear ........ovvvvsiiinnranssnasrnsnans a0 =
Roadwheels
ROGAWNOBIBOME - . i . . v v i ok e wwe ST R 110 81
*Usa new nuts/bolts

The front suspension is of indepandent,
MacPherson strut and wishbone type. The
strut on each side incorporates a telescopic
shock absorber and coil spring. The wishbone
arms are pivoted from large rubber bushes in
the subframe, and are attached to the swivel
hubs by a large balljoint. An anti-roll bar is
fitted to 1.6 litre and diesel engine models,
and is located on the wishbone arms at each
end, and also at underbody mountings.

The rear suspension consists of a transverse
torsion beam axle with trailing arms. The
combined axle and arms pivot from large

underbody mountings each side. A coll spring
and shock absorber strut are located each
side, between the top of the wheel arch and the
axle arm at the bottom end, to control axie
movement.
Rack-and-pinion steering is fitted, with power
assistance on someé models. The steering
column incorporates a telescopic collapsible
section as a safety featura in the event of a
collksion. A helght-adjustable steering column is
fitted on some models. Models from 1898
model year onwards have a steerning column
equipped with a 'torque overoad clutch’. This is
an additional security device, which ensures
that the steering eolumn lock cannaot be broken
by excessive force. If a torque of mone than 100
Nm is applied through the steering wheel, the
clutch disengages tha column from the front
wheels, preventing damage to the lock. The

clutch mechanism is ovemidden when the
ignition key s next inserted.

All models except the base 1.0 litre modet
are aquipped with an airbag mounted in the
steering wheel. For details, refer to Chapter 12

2 Front suspension strut -
removal and refitting

Removal
1 Chock the

the
handbrake, then loosen the relevant front
wheel bolts. Jack up and support the front of
the car on axle stands (see Jacking and
vehicle support). Remove the roadwheel on
the side concemned,

rear wheels,

apply




Maintenance schedule - petrol models 1ae

The maintenance intervals in this manual ang
provided with the assumption that you, not the
dealer, will ba camying out the work. These are
the minimum intervais recom-mended for
vehicles driven daily. If you wish 1o keep your

more  often.

Every 250 miles (400 km) or weekly
(] Refer to Weekly checks

Every 10 000 miles (15 000 km) -
OEL on interval display

In addifion fo the ilems fsted in the previous senvices, camy out the

folfowing:

[] Renew the engine oil and filter (Section 3)

Mote: Frequent oil and filter changes are beneficial for the engine.
We recommend changing the oll at half the mileage specified here or
at least iwice & year.

"] Check the front brake pad thickness (Section 4)

[ Reset the service interval display (Section 5)

Every 12 months -

IN 01 on interval display

] Check operation of all lights and horn (Section &)

"] Check the condition of the airbag unit(s) (Section 7)

(] Check the operation of the washer system(s)

ion 8)

(] Lubricate all hinges, locks and door check straps
(Section 9)

[] Check engine management and other systems for
fault codes (Section 10}

[] Check battery electrolyte level - where applicable
(Section 11)

(| Check all underbonnet components and hoses for
fluid leaks (Section 12)

[C] Check the transmission and driveshaft gaiters for
leaks and damage (Section 13}

[Tl Check the braking system for leaks and damage
(Section 14)

| Check the rear brake shoe lining thickness
(Section 15)

] Check the condition of the exhaust system and its
mountings (Section 16)

"] Check the steering and suspension components
for condition and security (Section 17)

| Check the headlight beam adjustment (Section 18)

'] Carry out a road test (Section 19)

[] Reset the service interval display (Section 5)

vehicle in peak condition at all times, you may
wish to perform some of thesa procedures
We encourage
maintenance, since it enhances the afficiency,
performance and resale value of your vehicie,

When the vehicle is new, it should be
serviced by a dealer service departrment, ir

frequent order 1o presenv the factony warranty.

Every 20 000 miles (30 000 km) -
IN 02 on interval display

Mote: If the vehicle is covering more than 20 000 miles (30 000 km) a

year, also camy out aif the operations described above

] Lubricate folding fabric sunroof guide rail
{Section 20)

[| Renew the spark plugs (Section 21)

[ | Renew the pollen filter element (Section 22)

[] Check the condition of the auxiliary drivebelt(s),
and renew if necessary (Section 23)

| Check the manual transmission oil level
(Section 24)

| Check underbody protection for damage
(Section 25)

| Reset the service interval display (Section 5)

Every 40 000 miles (60 000 km) or
2 years

In addiion to the items listed in the previous services, camy out the

following:

[ | Renew the air filter element (Section 26)

[ Check the automatic transmission fluid level
(Section 27)

[ ] Renew the fuel filter (Section 28)

! Renew the timing beit (Section 29)

Note: VW specify & timing belt renewal interval of 60 000 mites
(90 00Q km). However, If the vehicle is used mainly for short joumeys
or & lot of stop-start driving, we recommend that this shorter interval
s adhered to. The actual Balt renewal interval is very much up o the
individual owner but, bearing In mind that severs engine damage will
rasult if tha bait breaks in usa, we recommend you e on the side of
caution.

Every 2 years (regardless of mileage)
In addition to the items listed in the previous services, carry out the
foltowing:

| Renew the coolant (Section 30)

] Renew the brake fluid (Section 31)

[_| Check exhaust emissions (Section 32)
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an Allen key ...

. . loosen and remove the strut
upper mounting nut

2.4a Loosen and remove the strut-to-swivel hub nuts . . .

2 Position a jack under the outer end of tha
wishbone am for support.

3 In the engine compartment, unscraw and
remove the strut upper mounting nut whilst
holding the piston rod stationary with a 7 mm
Allen key. It is recommended that the self-
locking nut be renewed once removed. Lift off
the stop plate (see illustrations).

4 Scribe an alignment mark around the
periphery of the suspension strut-to-swivel
hub location lugs., to ensure accurate
positicning when refitting. Also mark the
upper and lower retaining bolts to identifty one
from the other. This is essential, as the fitted
position of the strut to swivel hub (and of tha
bolts) sets the camber angle. It is therefore
critical that they be refitted in exactly the
same position during reassembly. Undo tha
rataining nuts (18 mm on project car), and
withdraw the two bolts securing the strut at its
bottom end to the swivel hub, noting that the
bolts are fitted from the front (see
ilustrations). Renew the seif-locking nuts.

& Disengage the strut from its top mounting,
then prise it free from the swivel hub (see
illustration).

6 Mote that the lower balljoint must not be
delached from the wishbone without first
referring to Section 6.

Refitting

7 Refitting is a reversal of the removal
procedure. Tighten all fasteners to the
specified torque (see illustration). Use new
self-locking nuts to secure the strut-to-swivel
hub bolts. Ingert the boits from the front of the
swival hubs. Ensure the correct realignment of
the two units (as marked during removal), 1o
ensura that the camber angle is maintained. If
a naw strut and/or swivel hub have been
fitted, have the camber angle checked and i
necessary adjusted by a VW dealer.

2.5 Removing the suspension strut frnm
under the front wheel arch

Eﬂc Lil'turfftl'm stop plate from the top of
the strut

2.4b . and remove the halt& nnﬂng 'lhalr dlmcthn of ﬂ‘l:lhg

3 Front suspension strut
and coil sprhmdg
separation reassembly

A

1 Ramove tha fronl suspension strutl as
described in the pravious Section.
Warning: Before attempting to
dismantie the suspension strut,
a suitable tool to hold the coil
spring in compression must be
obtained. Adjustable coil  spring
compressors are readily available, and are

2.7 ﬁghhn the sﬁut-tn—gwiul hub
nuts/bolts to the specified torque
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9 Stop plata
10 Strut upper mounting nut

recommended for this operation.
attempt to dismantle the strut with
such a tool is kely to result in damage
personal infury.

2 Support the lower end of the stnut in a
then fit the coil spring compressor
position, and check that it is securely locs
3 Compress the spring until the uppar SoRSS
seat is free of tension, then remove the
from the top of the piston rod. As W
removing the strut upper mounting NUL, BES
the piston rod with a 7 mm Allen key whita s
nut is unserewed. The need to hold the pe
rod means that an ordinary deep SO
cannot readily be used; in the workshop,
used a deep socket with hex flats on it {2 &8
spanner would also work), which could 8
held using a spanner (see lllustration 3
The nut is especially tight - don’t expect
use makeshift means to loosen it safely.
4 Remove the strut mounting, followed DS
bearing and the spring seat (see illustratio
Mote the fitted order and orientation of @
components, for use when refitting.

& Lift the coll spring from the strut with &
compressor still in position. Mark the teg
the spring for reference,

& Withdraw the protective sleeve and bums
stop from the piston rod, noting their onge
removal.
7 Move the shock absorber piston rod up 8
down through its complete stroke, and chee
that the resistance is even and smooth. ifth
are any signs or seizing or lack of resi -
ar If fluid has been leaking excessivaly,
shock absorber should be renewed.

.....

3.9c Taking care that the spring
compressor is not accidentally released,
the spring over the strut...

3.9d ...ensuring that the spring end
(arrowed) engages with the recess in the
lower spring seat

3.9¢ Fit the upper spring seat ...

3.6 ... strut top bearing ...
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e

that all components are orientated
cormectly

8 The coil springs are normally colour-coded,
and if the springs are to be renewed (it is
advisable to renew both at the same time), be
sure to get the comect replacement type with
the identical colour code.

9 To reassemble the strut, follow the
accompanying photos, beginning with
illustration 3.8a. Be sure to stay in order, and
carefully read the caption undemeath each.

X

Mote: The swivel hub can be removed and
rafitted on its own, or fogether with the front
strut. If disconnecting the sirut unit from the
swival hub, (before or after removal from the
vehicle) the instructions given in paragraph 7
of Section 2 must be noted and adhered to.

Removal

1 Firmly apply the handbrake and chock the
raar wheels. Where applicable, remove the
relevant front wheel trim to gain access to the
driveshaft nut or bolt through the centre of the
roadwheel.

2 Logsen, but do not remove, the driveshaft
retaining nut or bolt. The weight of the vehicle
must be on the ground, as the nut/bolt is
tightered to a very high torque, and it would
ba dangerous to try loosening it with the
vehicle raised.

3 Loosen the relevant front wheel bolts.

4 Raise the front of the vehicle and support it
on axle stands (see Jacking and vahicla
suppovt). Remove the relevant front roadwhesl.
& Unscrew and remove the driveshaft
nut/bolt, and recover the washer, where
applicable (see illustration).

6 Remove the brake caliper and disc as
described in Chapter 9. The brake caliper can
be tied up out of the way, leaving the
hydraulic hose attached but clear of the strut.
7 Where applicable, refar to Chapter 9 and
remove the ABS front wheel sensor from the
side concamed.

8 Remove the expanding rivets and datach
the air deflector from the wishbone/lower anm.

‘4 Front swivel hub -
removal and refitting

R el

the shock absorber top nut. ..

3.8i ...and tightan it to the specified
torgue, holding the piston rod with an Allen
key - note the use of a deep socket with
hex flats

Fit

e

o~ & in

4.5 Front swivel hub and related components

Lower balljint retaining 9 Wheel bearing retaining 18 Wheel hub-to-ABS rotor
balts circlip SCrews

Lower balfjoint retaining 10 Brake splash shield 19 Brake disc (solid fype)
plata rataining boit 20 Brake disc (ventiated
Strut-to-swivel hub bolt 11 Brake splash shield type)

ABS wheesl sensor 12 Wheel baaring 21 Brake disc securing screw
retaining bolt 13 Swivel hub 22 Roadwheel boit

ABS wheel sensor 14 Track rod nut 23 Drivashaft nut
Strut-to-swivel hub nut 15 Wheel hub with integral 24 VW Type 2 brake caliper
Track rod ABS rotor 25 Calipar mounting boits
Swival hub (16-valve 16 ABS rolor 26 VIV Type 1 brake calipar
models only) 17 Wheel hub 27 Caliper mounting bolts
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4.14 Froe the swivel hub from the
driveshaft splines, and remove it from
the car

9 Leosen the nul on top of the lower arm
balljoint, leaving the nut attached to the
balljoint by a couple of threads. If necessary,
the balligint shank can be retained using a
cut-down 5 mm Allen key. Using a sultahle
balijoint splitter tool, separate the balljoint
from the swivel hub, then unscrew and
remave the balljoint nut,

10 Refer to Section 19 and disconnect the
track-rod from the swivel hub,

11 Where applicable, refer to Section 7 and
disconnect the anti-roll bar connecting link
from the wishbone.

12 If the swivel hub is to be separated from
the suspension strul, refer Lo paragraph 7 In
Section 2. and mark the relative positions of
the tems described bofore removing the
retaining bolts. Prise free the strut from tha
swivel hub,

13 If removing the swivel hub together with
the strut, discennect the slrul at the top from
tha body mounting, as described in Section 2,
If the suspension coll spring is still under
tension, position a jack under the swivel hub
to support the weight of the hub and strut;
when the stnt is detached at the top end from
the body, lower the jack slowly to
decompress the coil spring and allow the strut
1o be disengaged from the body.

14 Remove the swivel hub (and where
applicable, the strut), withdrawing it from the
driveshalt (see illustration). Withdraw the
hubr assembly from the shaft, using a suilable
puller if necessary, or carefully tap it frea.

5.5 Removing the front wheeal bearing
retaining circlip

Hnﬁlﬂng

15 Refitting is a reversal of the removal
procedure. Reler to Chapter 8 for details on
reconnecting the driveshaft, and Chapter 9
when refitting the wheal sensor, brake dise
and caliper,

16 When reconnecting the suspenaion strut
to the swivel hub, ensure that the two are
corractly realigned before lightening the
retaining bolts.

17 When refitting the bottom balljoint nut,
held the balljoint shank stationary using a cut-
down 5 mm Allen key.

18 Do not fully tighten the driveshall retaining
nutbolt or the anti-roll bar connecting link nut
until after the vehicle is lowered, and with its
full weight on the wheets.

18 All fastenings must be tightened to their
specified torque settings.

5. Front whes| bearing -
renewal

1 Remove the swivel hub, as described in the
pravious Saction.

2 Uindo the retaining bolts, and remove the
brake disc splash shield,

3 Support the swivel hub with the hub facing
down, and press or drive out the hub from the
housing. Ungcrew and remove lha threas
croas-head screws, and remove the speed
senacr reluctor ring an modals with ABS.

4 The bearing inner race can be removed
from the swival hub using a suitable puller, but
note that the bearing must be renewed once it
is removed.

5 Extract the circlip, then supporting the
swived hub, press or drive out the bearing (see
illustration).

6 Clsan the recess in the housing, then
support the swivel hub and prass the new
bearing into position, so that it Is positioned
behind the circlip groove. If a tube drift is
used, ensure that it butls against the bearing
outer race only.

T Press the inner bearing race onto the swivel
hub, using a suitable tube drift.

8 Fit the circlip, and ensure that it is fully
engaged in its groove.

9 Rafit tha ABS whesal sensor reéluclor ring to
the swivel hub (where applicable), then with
the swivel hub positioned and supported with
fts bearing shoulder facing up, press or drive
the bearing housing into position.

10 Rafit the brake disc splash shield.

11 Refit the swivel hub as described in the
previous Section,

12 When the driveshaft nut/boll and
roadwheel bolts have been tightened to the
specified torque, raise the car again 5o that
the front wheels are clear of the ground.
Referring to Chapter 1 Suspension and
steering check, rotate the wheels by hand to
ansure that thay tum frealy, without binding.
There should be no excessive lateral play,

1 Apply the handbrake and chock the ress
wheats, then locsen the relevant fross
roadwheal bolts, Raise and support the
of the vehicle on axle stands (see Jacking
vehicle support). Remove the ralevant
roacwhesl,

2 Remove the expanding rivets and do!
the air deflector plate from the wishbone (:
ilustration opposite).

3 Position a jack under the centre of the
subframe and raise i to support (not Bt
sublrame.

4 Unbolt and remove the wishbone
mounting through-bolt,

5 Where applicable, unscrew the conne
link nut, and detach the anti-roll bar from %
wishbone, As it is removed, note that 58
connecting link-to-wishbone mounting buss
is fitted with its conical side towards &

wishbone,

& Refer to Section 4, paragraph 9
disconnect the bottom balljoint from &
swived hub.
7 Unscrew and remove the pivot bolt fr
the front inboard end of the wishbone arm

subframae).

8 Remove the wishbone, manceuvring &
down to clear the front pivet and the balfjees
and twisting it fo clear the rear mounting.
suitable lever will assist in freeing ©
wishbone from lts mountings, but take c=e

not to damage adjacent componants.

Overhaul
8 With the wishbone removed, clean it

inspection. !
10 Check the balljoint for excessive wes
and check the pivot bushes for deterioratios
Also examing the wishbone arm for damags
and distortion. i necessary, the balljoint
bushes should be renewed.
11 To renew the balljoint, first ocutline
exact position on the wishbone. This |
important as the relative positions of &5
wighbone and the balljoint are sel durs
production, and the new balijoint must &
accurately positioned when fitting it. Unscres
the bolls and remove the balljoint and clasg
plate. Fit a new balljoint in the exact outh
and fighten the bolls, If fitling a ns
wishbone, locate the balfjoint centrally in
elongated hola,
12 To renaw the front pival bush, use 2 ong
bolt, together with a metal tube and washess
to pull the bush from the wishbone. Fit =
new bush using the same method but, to s
insertion, dip the bush into scapy water first
13 The rear mounting rubber bush can &=
removed in the same manner as the fros
pivat bush,
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14 Press or drive the new mounting bush info
position from the top of the wishbone, but
ensure that it is positioned corractly, as
shown (see illustration).

Refitting

15 Refitting the wishbone is a reverse of

semoval, noting the fallowing points:

q}mymnyﬂgrnmagmmmmw
the weight of the car is on the wheeis.

b) Tighten ail fastenars fo the specified

forque (where given).
¢} Rafer to Seclion 4 when reconnecting the

Bailfoint.

d) Refer to Section ¥ whan reconnecting the
anti-roll bar,

&) Have the front wheel alignment checked
and, if necessary, adjusied on
complation,

7 Anti-roll bar -
remaoval and refitting §

Removal

1 Apply the handbrake and chock the rear
wheels, then loosen the front roadwheel bolts.
‘Ralse and support the front of the vehicle on
‘wile stands (see Jacking and vehicle support).
‘For better access, remove the front
‘roadwheels.

2 Unscrew and remove the anti-rell bar
mounting plate retaining bolts, then unhook
the plates from the subframe locations (see
illustration).

3 Unscrew lhe connecting link nut, and
‘datach the anti-roll bar from the wishbone
‘each side. As they are removed, note that the
_connecting  link-to-wishbone  mounting
bushes are fitted with their conical side facing
the wishbone (see Mustration).

4 Lower the anti-roll bar, and remove it from
under tha vehicke.

5 Renew the anti-roll bar if it is damaged or
distorted. Renaw the mounting bushes if they
-ara perished or wom,

6.14 Fitted position of wishbone rear
mounting
One of the embossed arows must align with

Nut
Engine/transmission rear
mounting
Through-boit
Rubber mounting
Rubber mounting
housing

Rubbar mounting
Washer

Balt

Captive nuls

10 Anti-roll bar bush

Lo~ thaw b=

26 25 24 23 22 21
6.2 Wishbone/lower arm and related components

12 Anti-roll bar connecting 22 Washer

fink 23 Connecting link nut
13 Connecting link bush 24 Wishbone roar mounting
14 Anti-roll bar mounting bolt

plate bolt 25
15 Anti-roll bar mounting 26 Air deflector plate

plate 27 Subframe mounting bolt
16 Wishbone rear mounting 28 Wishbona/lower am
17 Retaining plate 29 Wishbone front mounting
18 Lower balfoint nut bush
19 Lewar balfoint 30 Wishbone front mounting
20 Lower balljoint bolts bolt
21 Connecting link bush 31 Sublrame

11 Anti-rofl bar

7.2 Anti-roll bar mounting plate boft (A) -
the projection (A) on fop of the wishbone  plate is hooked into subframe at point (B)
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8.3 Drive out the old outar races using a
hammer and punch

Refitting

6 Refitting is a reversal of the removal
procadure. Ensure that the connecting link
mounting bushes are fitted with their conical
faces towards the wishbone.

T Do not fully tighten the retaining bolts to
their specified torque settings until after the
vehicla is fully lowered onto its wheeals.

8 Rear wheel hub
renewal and adjustment

Renewal

1 The rear wheal hub baarings are housed in
the rear brake drum/hub. Refer to Chapter 9
for removal details.

2 Wipe clean the inner bearing and seal. Note
the direction of fitting, then lever the seal from
the hub. On models with ABS, take care not to
damage the speed sensor rotor. Extract the
inner bearing from the hub.

3 The races can be driven out using a suitable
soft metal drift, but take care not to damage
:lllm hub or ABS speed sensor rotor (see
4 Claan the bearing race locations in the hub.,
Use a tube drift of suitable diameter to drive
or press the new races into position in the hub
each side (see illustration). Ensure that they
arg squaraly and fully inserted. If using the old
bearings, be sure to keap the orginal bearings
and races together. Never interchange new
bearings with old races, or vice-versa.

8.4 Drive the new races in squarely, using
a socket on the outer edge

5 Lubricate the inner bearing with greasse, and
insert it into position (see illustration).

& Support the hub with its cutboard face
down, and carefully drive the new ol seal into
position, taking care not to damage the ABS
speed sensor rotor, where applicable (see
illustration). Lubricate the ol seal lip ready for
refitting to the stub axie.

7 Pack the hub with greasa, then refit it to the
stub axle. Fit the outer bearing and the
thrustwasher, then scraw tha hub retaining
nut into position by hand.

Adjustment

8 If not already done, extract the split pin,
remove the locking ring and lecsen the hub nut.
2 Tighten the hub nut slowly, up to the point
whare it only just touches the thrustwasher.
Rotate the hub as the nut is tightened, to
ensure that the bearings are comectly seated.
Back the nut off a fraction so that the washer
can just be seen to move when prodded with
& screwdriver. Fit the locking ring and insert a
new split pin to sacure.

10 Beware of overtightening the hub nut, as
this will cause premature bearing wear. If you
are adjusling a bearing which has been in
service for some time, when play has been
noted, do not overtighten to compensate for
wear - this is potentially dangercus and
unlikely to effect anything more than a
temporary soluthon.

11 Smear a liberal amount of grease into the
cap, then carefully drive the grease cap into
position. If the grease cap is badly dented or
distorted, such that it is no longer a tight fit, a
new one should be fitted.

B.5 Work grease into the taper-roller inner
bearing prior to fitling to the hub

8.6 Grease the lips of the oil seal, and
press it into the rear of the hub

12 if a new bearing has been fitted, & &
advisable to check for play after a
hundred miles. Re-adjust the bearing
nNecessary.

9 Rear stub axle -
removal and refitting

Removal

1 Chock the front roadwheels, engage M
gear (or P}, then loosen the relevant o
roadwheel bolts. Raise the vehicle at the rs

2 Refer to tha appropriate  Sections
Chapter 9, and proceed with the following:
a) Remove the brake drumihub.
b) Remove the brake shoe assemnbly.
€) Disconnect the brake hydraulic lina froe
the whee! cylinder.
d) Disconnect the handbrake cable.
&) On modals with ABS, remove the rear
wheel sensor,
3 Undo the four retaining bolts and re
the brake backplate and stub axle. Note &
two of the bolts are used to retain
handbrake cable guida - recover the guids 3
the bolts are removed, noting fts fi
oriantation,

Refitting

4 Refit in the reverse order of removal.
5 Refer to the appropriate Sections
Chapter 9 to refit the brake sys
components, When refitting the drum/hus
adjust the wheel hub bearings as described
Section B of this Chapter,
6 Bleed the brake hydraulic circuit and adis
the handbrake, as described in Chapter 8.

1 Chock the front roadwheels, engage
gear (or P), then loosen the ralevant re
roadwheel bolts. Raise and support
vehicle at the rear on axle stands (see Jacking
and vehicle support). Allow the suspension 2

extend fully, !
2 From inside the vehicle, tilt forwards thae
rear seat backrest. Unhook the mppmm
and pull out the rear parcel shelf.
3 Remove the two Torx screws from he
parcel shelf side support, then unhook the
panel from the two retaining lugs on the &=
pillar and remove it from the car (ses
ilustration).

4 I the right-hand rear strut is being removes
on models provided with a first aid kit storags
compartment, turn the two fasteners througs
20° and lower the side frim panel. Otherwiss
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10.3 Removing the parcel shelf side
support

prise out the plastic retainer(s) holding the
upper part of the carpeted side trim panel in
piace, and fold the carpet down for access to
tha strul upper mounting. It may be helpful to
remove, or at least loosen, several paripharal
inm panels to achieve improved access - see
Chapter 11.

5 Pull tha domed cover off the strut upper
mounting for access to the nut beneath (see
Hlustration).

6 Lising a small open-ended spanner on the
piston rod flats if necessary, unscrew and
ramove the upper mounting nut (see
illustration). Recover the largs dished washar
i it is loose.

7 Working underneath the vehicle, engage a
spanner on the nut securing the strut bottom
mounting bolt, then unscrew the bolt and
remove it. Take care that the ABS wheel
sensor wirng is not damaged as the strut is
being worked on - if preferrad, remaove the
wheel sensor as described in Chapter 9,

8 Disengage tha strut at the bottom and, and
withdraw the strut downwards (complate with
coil spring) from the vehicla,

Refitting

8 Refit in the reverse order of removal, Ensure
that the strut is correctly located at the top
end, and then engage the lower end with the
tralling arm.

10 Tighten the retaining bolis to their
specified torque settings, but delay full
tightening of the upper mounting nut and
lower mounting bolt until after the vehicle is
lowaened fully, and standing on its wheels.

11 Rear suspension strut

and coil spring -
separation and reassembly

1 The component parts of the strut and coil
spring are as shown (see Hustration).
Wamning: Before attempting to
dismantie the suspension strut,
a suitable tool to hold the coll
spring in compression must be
obtained. Adjustable coll spring
compressors are readily available, and are
recommended for this operation. Any
attempt to dismantle the strut without

10.5 Pull off the domed cover from the top
of the suspenszion strut

such a ool is likely to result in damage or
personal infury.

2 Fit the spring compressor, and ensure that
it is fully located. Compress the spring so that

10.6 Hold the piston rod stationary using a
suitable spanner, and unscrew the upper
mounting nut
the tension on the top mounting retainer is

relieved,
3 Prise free the cover cap and remove the
saaling O-ring.

18—
17

10—
15

—

21

20

11.1 Rear suspension strut components

1 Shock absorber 8 Bump-siop 15 Cover
2 Lower spring seal 9 Upper spring seal 16 Upper mourting rubber
3 Packing plece 10 Washer bush
4 Piston rod and circlip 11 Upper spring plate 17 Cover
5 Coll spring 12 Spacer tube 18 Nut
6 Protective cap 13 Lower mounting rubber 19 Upper mournding nut
7 Protective tuba bush 20 Dished washer
T4 Nurt 21 Domed cover
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4 Unscrew and remove the shock absorbar
top nut, then remove the large cover, rubber
bush, small cover and the nut beneath.

5 Withdraw the spacer tube and washer, the
lower bush, spring plate and spring seal.

& Lift the coil spring from the strut with the
compressor still in position. Mark tha top of
the spring for reference.

7 Remove the bump-stop, tube, and plastic
cap. Release the circlip and remove the lower
spring seat and packing plece(s).

8 Note that the coll springs are colour-codad,
and if renewal Is necessary, check that the
comect replacement is supplied for your
vahicle, It is advisable to rensw both rear
springs al the same lime, lo ensure even
handling characteristics.

9 Check the operation of the shock absorber
in the same manner described for the frent
units in Section 3, paragraph 7. Renew i
necessary, as the shock absorbers cannot be
overhauled.

10 Reassembly of the shock absorber and
coll spring is a raversal of the removal
procedure, The spring seat installation
position must be as shown (see illustration).
11 Tighten the shock absorbar nuts to the
gpecified torque selting. Remove the spring
compressor tool before refitting the unit to the
vehicla as described in Section 10.

12 Rear torsion beam axle -
remaoval and refitting

Mote: If the rear axle is suspected of being
distorted, it must be checked in pasition by a
VW garage, using optfcal alignment
equipment.

Removal

1 Chock the front wheels, engage 15t gear (or
P), then loosen the rear roadwheel bolts.
Raise and support the vehicle at the rear on
axke stands :wJﬂch'ngmmichwppum.
Remove the rear roadwheels.

2 Reler to Chapter 8 and disconnect the
handbrake cable from each rear brake, then
detach the cable from the clips securing it to
the axle.

3 Disconnect the brake hydraulic line from

13.5a Removing the steering column
upper shroud . . .

L—
11.10 The spring seat must be installed so
that the arrow aligns with the end of the
spring

each rear brake, and from the altachment
points on the axle, referring to Chapter 9 for
details. Either remove the ABS wheal sensors
{where applicable) completely, or disconnect
the wiring under the rear seat, pull the wiring
through the grommet in the vehicle fioor, and
datach it from the retaining clips on the rear
axle - sae Chapter 9,

4 Position Jacks or stands under the axle
gach side to support its waight.

& Unbolt and remove the strut lower
mounting bolt each side, and datach the
struts fram the axle.

8 Dizengage the brake pressura reguiator
spring from the bracket. If necessary, loosen
off the spring bolt, but first mark its fitted
position on the bracket, 1o ensure correct
positioning during reassambly, of the
regulator adjustment will be lost.

7 Check that all associated fittings are clear
of the axle. Cover the stub axles and brake
assemblies to ensure that they do not get
damaged or dirty as the axle assembly is
removed. Ensure that the axle is securaly
supported. if passibl&.magﬂmmd
an assistant to help in steadying the axle
assembly as it is detached and lowered from
the vehicle.

8 Unscrew and remave the pivot bolt nut
aach side, then withdraw the bolts and lower
the axle from the pivot/mountings. Lower and
ramove the axle assembly from under the
vehicle.

g |f the mounting/pivot bushes are wom, they
must be renewed. Remove the outer bush,
then the inner bush, using a suitable puller. It

is important that the mountsg = == -
out, or elsa the seating would e sslrms
10 Dip the new bushes in sSess -
lubricate them for ease of fifling. SSESES
bush in from the outside we=
mﬁgthutﬂwmbbﬁfrrﬂ .
the inner face point to tha frost
saction points to the rear. =
the point where the conical Dar s
with the axle. Fit each haif one

Refitting

11 Refitting is a reversal of
procedure. When the axis i
and nuts until the axle is fully =es
tightening them fully to the e
sottings. E
12 When reconnecting the
lines, handbrake cablés =
snsure that everything is comes
secured. Bleed the hydrauiic syss
the handbrake as describsd &
When reconnecting the B
regulator spring, its fitted Do
bracket must be as marked Suseg

1 Set the front wheels in the ===
position, and release the Sies
inserting the ignition key. S5
direction indicator lover is in &=
position.
Modeis without an airbag
2 Prise free the horn pUsi-Sess
centre of the steering wheeal. No
of the hom wiring, and discs
tarminals on the cover. .
3 Mark the steering wheal 255§
in relation to each other, then ==
and withdraw the steering whasl
tap it up near the centrs, ==
your hand, or twist it from =
pulling upwards to releass &
washer, where fitted.
Models with an airbag

4 Remove the airbag unit fros
the steering wheel, a3 CeSCH0es r
5 Slacken and remove
screws undemeath, and rémc
column upper and lowes
Mustrations).

6 Trace the wiring back
contact unit in the steering Whssl S
foam tube, and disconnect &
connector (see illustration).
7 Remove the steering whest
above in paragraph 3 (see
8 With the steering wheel rame
contact unit ring slightly ==
connector Is al the bottom [Shees
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the straight-ahead position); this will lock the
contact unit In the central position, and
prevent it from being turned. Alternatively,
tape the wiring connector securely to the
steering wheel while the wheel is out of the
car.

Refitting

Models without an airbag
g Refitting is a reversal of removal, but make
wre that the direction indicator lever is in its
(Eaciian AT TINEY ST T YL
g cancelling arm. Engage the direction
gor lever cancelling ring tongue as the
s wheal s fitted. Tighten the retaining
specified torque.
with an airbag
ssuvre the wheel into position,
sure the wiring connector is comectly
, and engage it with the column,
points made in paragraph 9.

g & to the specified torque setling.
gt the airbag unit as described in
12,

C

Note: The stearing column was modified for
1858 model year (e approximately July/August
1987 to incorporate a torque overioad eluteh
assembly. This development may significantly
affect the column removalirefitting procedure
(and other related tasks). The column upper

SPIRTRENY AL IR P REWTN 37 P

later column - based on our expenence of an
earfier-lype column in the workshop, this
suggests that the column cannot be removed
from the car, and it certainly cannot be
removed from the column fube, without cutting
through the column shaft. The torque overoad
cluich assembly cannot be dismantied.

1 Steering column components are shown
below (see illustrations).

Removal
2 Discoanect the hattery nepative lead.

|

7

= T Loosening the steering wheel nut

14.1a Steering column components - models up to 1998 model year

1 Column support 10 Column height adjuster 20 Height adjuster lever

2 Support ring mounting bracket 21 Steering column

3 Ignition switch/steering 11 Locking plate 22 Salf-locking nut
column fock 12 Nut (lefi-hand thread) 23 Lower spring

4 Combination switch 13 Nut 24 Clamp bolt

5 Spring 14 Through-bolt (laft-hand 25 Universal joint shaft

6 Splined adaptor sleava thread) 26 Captive nut

7 Steering wheel nut 15 Slide rod 27 Clamp bolt

8 Shear-bolt 16 Boit 28 Lower bearing

8 Column height adjuster 17 Washer 29 Bearing bracket
spring 18 Packing plate 30 Nut

18 Column tube



1a« GCOmponent location - petrol models

Underbonnet view of a 1.0 litre engine model

Wk =

=BT T -

O~ &k -

Engine oil dipstick

Alr cleaner housing
Engine ol filler cap
Brake fluid reservoir
Ignition HT coif
Coolant expansion tank
Suspension strut upper
mounting

Washer fluid reservoir
Battery

Engine compartment
fusebox

Bonnet lock

Charcoal filter solenoid
valve

Engine oil dipstick
Alternalor

No 1 spark plug

Air cleaner housing
Engine oil filler cap
Brake fluid reservoir
Ignition HT coil
Coolant expansion tank
Suspension strut upper
mounting

Washer fiuid reservoir

Ol fitter
Charcoal filter solenoid
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1 Column support 11 Column height adjuster
2 Support ring mounting bracket
3 Ignition switch/steering 12 Locking plate

column lock 13 Nut fleft-hand thread)
4 Combinatfon switch 14 Nut
5 Spring 15 Through-baolt left-hand
& Splined adeptor sleave thraad)
7 Steering wheel nut 16 Siide rod
8 Shear-bolt 17 Bolt
8 Steering column upper 18 Washer

section 19 Packing plate
10 Column heigiit adjusier 20 Colurnn tube

- 2 Hajol moloptendves

14.8 On early models, the immobiliser
reader coil can be removed from the

ignition switch

14.9a Unclip the wiring hamess gulde
from balow the column

22 Lower spring

23 Rubber ring

24 Assembly drift

25 Securing spring

26 Stearing column lower
section with univarsal foint
shaft

27 Captive nut

28 Ciamp boit

28 Lower bearing

30 Bearing bracket

31 Nut

14.7b ... unclip the immobiis
unit from the underside of S

14.9b Unclip and remove the cover from
the rear of the ignition switch ... "
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i.‘/‘:". A
14.9¢ ... then disconnect the ignition
switch wiring plug

Mote: If the vehicle has a securily-coded
radio, check that you have a copy of the coda
number before disconnecting the batlery.
Rafer to your VW dealer if in doubt.

ks oakens chopede

=v= the combination switches as
3 in Chapter 12.

tha driver's side glovebox and
panel as described in Chapter 11,

 #he ignition immobiliser control unit

underside of the column, and

=t Its wiring plug from the ignition
illustrations)

models, whare the immobiliser
w reader coil can be removed from
1 switch, detach the reader coil
illustration). On later models,
coil is integral with the ignition

se wiring hamess plastic guide from
sida of the column, and lower the
of the way. Pull the plastic cover
rear of the ignition switch, then
et the main ignition switch wiring

tha lower column/bulkhead cover
the foot pedals (see

move the column mounting bolts.
f=a Bolis are used - to remove them, it
sssary 1o drll out the threaded

%1 Using a hammer and chisel to
wewn the column mounting shear-bolts
(arrowed)

3 Remove the steering wheel, as described In

14.10a Unscrew the plastic fasteners (one
of two arrowed) ...

round with a centre-punch, or chisel the
heads off (see Nustration). Access to cne of
the bolts may be improved by removing the
instrument panel - see Chapter 12.

12 Unscrew and remove the column upper
universal joint clamp bolf - this s oy
possible on the earfier-type column. It may be

14.10b ...and remove the lower column
cover from behind the pedals

Overhaul - early-type column only

16 Remove the ignition switch/steering
column lock, as described in Chapter 12,

17 Using & suitable puller, withdraw the
splined adaptor sleeve from the shaft.

18 I the steering column bottom bearing is to
be renewed, drive (or draw) it out downwards

passible i 1emove 1he JBEr-yoe COMMN DY oo gur gotr 530 phe gonionasaen baarinn b

removing the column lower universal joint
clamp bolt, but this approach was
unsuccessful when tried on the earlier-type
column in the workshop (the only alternative
here is to cut through the column to remove it
but consult your VW dealer before doing so). If
removing a elamp bolt, it may be necessary 1o
temporarily refit the steering wheel and tum it
to bring the clamp bolt into the most
accessible position.

13 Pull the steering column to the rear, to
unhook it from the mounting halfway up the
column tube, and pull it from the universal
joint splines (see illustrations). Withdraw the
column tube assembly from the vehicle.

Inspection

14 Check the wvarious components for
axcessiva wear. If the column has been
damaged in any way, it must be renewed as a
unit.

15 The early-type column can be withdrawn
upwards through the column lube and
removed, noting the fitted positions of all
components as it is removed. The later-type
column can only ba withdrawn from the tube
by cutting off the upper universal joint - if a
later-type columnn iz to be overhauled, seek
the advice of your VW dealer.

14.13a Unhook the column tube from the
mounting (arrowed) . . .

driving it into position in the base of the tuba,
using a suitable tube drift.
19 Renew any parts which are wom of

suspect.

Refitting

20 Reassembly and refitting is in general a
raversal of the dismantiing and removal
procedure, but note the following points.

a) When fitting the mulli-splined adaplor
slpeve, position the sleeve over tha
column, and then tighten the steening
wheel nut against it. Tighten the nut to the
specified torque to press the adaptor into
position, then remove the nut and
continue refitting the colurmnn.

b) Rafit the ignition switch/column lock as
described in Chapter 12.

&) The captive nut fitted to the lower
universal joint should not be re-used if the
seif-locking threads ame no fonger
effective. The nut should be removed
from the U, and a replacement salf-
locking nut oblained.

o) When refitting the column tube, hook it
onto the mounting bracket halfway up the
column lube before engaging the
universal joint splines.,

14.13b ... and disengage the universal
joint splines
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&) Tighten the retaining nuts and bolls to the
specified torgue wrench settings. Fit new
shear-bolts and tighten them until their
heads break off (see Wustration).

i On completion, ensure that the steening
action, and the operation of the column
swilcheas, is satisfaclory.

15 Steering column height
removal and refitting

1 The component parts of the height adjuster
mechanism are shown in lllustrations 14.1a
and 14.1b.

2 The adjuster mechanism components can
ba removed from the column after the column
iz lowered from the upper mounting, as
described in the previous Seclion. Note that
the lever through-bolt and nut have a laeft-
hand thread - ie they loosen clockwise and
tighten anii-clockwise (see lllustration).

3 Any components in the height adjuster
mechanism which are broken or excessively
worn must be renewed.

14.20 ]mﬂmmm
shear-bolt (arrowed)

4 When refitting the components of the

adjuster, note the following points:

a) Lubricate tha shding surfaces of the adjuster.

bl The mounting plate tabs must be guided
under the spring pin.

&) Whan refitting the laver, tighten the
through-bolt to the specified torque
setting with the lever on the upper stop.
Refit tha locking plate after the bolt is
tightened.

4321
17.5 Manual steering gear
1 Righl-hand track-rod end 7 Locknut 12 Steering gear mounting
and bailfoint 8 Left-hand lrack-rod bolts
2 Track-rod end locknut 9 Track-rod baljjoint nut 13 Adjustment balt
3 Gaiter securing clip 10 Steening armn on swivel 14 Steerng gear
4 Galter hub 15 Grommet
5 (Gaiter secuving clip 11 Left-hand track-rod end 16 Clarnp bolt y
& Right-hand track-rod and balljoint 17 Steering column universal

joint

15.2 General view of the s

height adjuster mecha

column removed) - nut ams

hand thread

d) Ensure that the retum spangs
attached to the mounting &

16 Steering gear |

1 The steering gear gaiters &
and refitted with the atemm
or removed from the vehicle.
2 Measure the exposad
adjustment thread showing o8
gide of the track-rod and D&
This will act as a guide 10
position when refitting the DaSsess
Loosen off the locknut, ams
balljoint from the track-rod &5 &8
Section 19, ;
3 Unscrew and remove th ISces
the track-rod.
4 Feleasa the retaining clips
gaiter from the sleering gear
5 Refit in tha reverse order o
the inner bore of the gaiter WS s
to fitting, to ease iis asseme
balfjoint locknuts.
6 On completion, have ﬂ"
alignment checked (see Sactic

Note: If the manual stesring
removed because a kNoCKIng Foas
noted, refer to Section 18 befors &=

Removal

1 Apply the handbrake and CHSEEES
wheels, then loosen the front roadwl

2 Raise and support the front of the
on axle stands (see Jacking and
suppori). For batter access, remove the
roadwheels. ]
3 Refer to Section 19, and detach the t5ae
rod end balljoints from the swivel hub.
4 On power steering models, either clame
fluid supply and return hoses with SWiE
hose clamps, or drain the hydraulic systes
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and return unions

gd in Sectlon 20. Clean the area
& the fluid hose connections on the

and remova the steering column
arsal joint shaft clamp bolt, as
In Section 14, paragraphs 10 and
sa the large grommet from the

on tha engine side, and push it
Iha lower joint (see illustration).
TIDF marking on the grommet, which
g into the passenger compartmant

g o Chapter 4D, unbolt and lower
it system front downpipe.
] transmission models, refer to
& 7A, Section 3 and disconnect the
#= cable from the transmission housing.
grew the nut and remove the through-
m the engine/transmission rear
& - sae Chapter 2A or B,
gort the subframe from below, using
ks if avallable. Loosen, but do not
= the wishbone/lower arm rear
g through-bolts and the subframe
g bolts, then lower the subframe
‘to disengage the steering gear
m the universal joint splines. Do not
ﬁ subframe any more than is

W stearing modeis, disconnect
g supply and return lines from the
ne gear [see illustrations). Recover the
3 O-rings as thay are detached. Drain
i remaining in the system into a
¢ for disposal. Position the lines out of
pay. and seal off their ends to prevent
b l=akage and the possible ingress of

ck that all connections are free and
dthe steering gear, then withdraw it
2= and manoeuvra it from the vehicle.
e steering gear is known to be
3 or womn bayond an acceptabla level,
» have to be renawed. Howaver, it is
1o have the steering gear overhauled
st 5 VW dealer or specialist repairer for
e advice,

Fe=Stting

= SeStting Is a reversal of the removal

s==wcurs, noting the following points:
“=~iralise the steanng rack and the

column shaft before conneciing them
mmrmmmmmdmwnw 18 Manual steering gear -
engage the two shafts as the subframe adjustment

and engine are raised. When the two ara
reconnected and the clamp baoll is tight,
make sure the floor sealing grommet is Note: The power steering gear should not
mc_ﬁy located, to prevent noise and normally require adfustment, and no
waler ingress, procedure is given by the manufaciurers.

LlD0gae; plonsian rpadele Moe B liner ot o iy o i SO AT G

¢

e

]

will afso need to be connected as the unit will almost certainly be due to wear, but if a
is raised. Take care lo keep the whining or hissing noise is nated, the hydraulic
connections clean. Use new O-rings and  system may need bleeding - see Section 20.

seals when reconnecting the fluid lines. 1 If there is any undue slackness in the

Tighten all fasteners lo the specified manual steering gear, resulting in noise or
torgue wrench settings. rattles, the steering gear can be adjusted as
Refar to Section 19 to reconnect the follows.

track-rod ends. 2 Apply the handbrake and chock the rear
On power steering models, top up the wheels. Raise and support the front of the
fuid level as described in Weekly checks vehicle on axle stands (see Jacking and
and bleed the system as described in vahicla supporf).

Section 20. 3 With the wheels in the straight-ahead
Finally, have the wheel alignment checked  pasition, tighten the self-lacking adjustment

and If necessary adfusted (see Section 22].  screw gradually, while an assistant tums the

23 24

—

W~ o h b L3 R

17.10b Power steering gear
Right-hand track-rod end 9 Left-hand track-rod end 17 Q-ring

and balfjoint and baljoint 18 Uindon nut

Track-rod end locknut 10 Left-hand track-rod 19 Return hose

Gaiter securing clip 11 Steering gear mounting 20 Banfo bolt

Galter bolis 21 Seal

Gaiter securing clip 12 Mounting clamp 22 Supply (pressure) hose
Right-hand track-rod 13 Mounting rubber 23 Grommet

Track-rod balffoint nut 14 Steering gear 24 Clamp bolt

Steering arm on swivel 15 Adjustmant bolt 25 Steering column universal
hub 16 Mounting nut Joint
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18.3 Using a socket, universal joint and
extension to reach the steering gear
adjustment screw

steering wheel back and forth (see
illustration). When the knocking noise can no
longer be heard inside the car, adjustmant is
complata.

4 Lower the vahicle to the ground, then road
test the car. If the steering fails to self-centre
after comering, loosen the adjustment screw
a fraction at a time until it does.

5 If, when the corract self-centring point is
reached, there is still excessive play in the
steering, retighten the adjuster nut a fraction
to take up the play.

6 If the adjustment procedures listed above
do not provide salisfactory sleering
adjustment, it is probable that the steering
gear is wom beyond an acceptable level, and
it must ba removed and overhauled.

19 Track-rod end balljoints -
removal and refitting %
\k
Removal

1 If the steering track-rod end balljoints are
warr, giay il b svidat &5 Mhe roadwihesl ks
rocked from side to side, and the balljoint

must then be renewed. Make sure, however,
that any lateral play noted is not due to a wom
wheal bearing - hold your hand over the
balljoint while an assistant rocks the
roadwhesl; play in the balljoint will be readily
apparent (see illustration),

2 Apply the handbrake and chock the rear
wheels, then loosen the raelevant front
roadwhesl bolts. Raise and support the front
of the vehicle on axle stands (see Jacking and
vahicle support). Remove the front roadwheel
on the side concemed.

3 Measure the distance of the axposed
thread inboard of the locknut. Make a note of
the distance, 5o that the new balljoint can be
screwad on to the same position, then loosan
the locknut. It is advisable to fit a new locknut
if the balljoint is being renewed.

4 Loosen the balljeint nut on the side
concerned, and unacraw it by a few tums - do
not remove it at this stage. Use a balljoint
separator tool to release the joint from the
swivel hub, then remove the nut completely.
With the track-rod outer joint separated from
the swivel hub, the outer balljoint can be
unscrewed from the track-rod.

Refitting
§ Screw the new balljoint onto the track-rod
80 that, when the locknut is tightened, the
same amount of thread is exposed as noted
on removal.

6 Reconnect the outer balljoints to the swivel
hub, and tighten the nut to the specified
torque wrench setting. Tighten the track-rod
lacknut to the specified torque.

T On completion, have the front wheel

alignment checked (sea Section 22).
General information

1 The power steering fluid level is checked as
described in Weekly checks. Fluid renewal is
not called for by the manufacturer's
maintenance schedute, and so should only be
necessary il the power steering componants
ara baing removed.

2 All models covered by this manual use a
special VW hydraulic oil in the power steering
system. When topping-up the system, it is
recommended o only use this oil (avallable
from your VW dealer), but the oil is compatible
with normal automatic transmission fuid (ATF)
and can therefora be mixed in small amounts
if required. If the system is being drained and
refilled, however, use only the recommended
oil.

3 If the system is in need of constant topping-
up, check for signs of leakage at the pump,
resarvoir and steering gear hose unions and
make repairs as necessary.

20 Power steering fluid -
general information, draining
and refilling

Draining

4 To drain the fluid from the sy
the fluid suction hosa at the purp
the fluid into a container fior S
draining, tum the steering whes
lock to expel as much fiuid 25 3
not run the engine while this = =
the pump will be damaged.

Refilling and bleeding

5§ After draining off the flud,
suclion hose to the pump, the
1o the top with new fluid. B
and switch off as soon as it
this will cause fluid to ba
system quickly. As with o
not leave the engine running 1
short of fluid, or the pump Wil S
6 Watch the level of fiuid, 2528
fluld so that the resenvolr = nees
When the fluid ceases 1o deog &
the start/stop sequence, star &
allow it to run at idle speed.
7 Tum the steering from lock &
full lock because this will c2
in the system 1o build up. -
8 Watch the level of the flud = =5
and add fluid if necessary o ke
the MAX mark. 3
8 When the level stops fz e
bubbles appear in the reserss

engine off and fit the resenos &
of fluid will risa slightly Wwhes

switched off. .
10 After the vehicla is next o
the fluid level as describad in

and top up if necessary.

e

Removal

1 If the power steering is =us
malfunction, have the supply &
pressure checked by your
pump cannot be overhauled or s
iWaefective, i must e renewed a5 & e
that the type of pump fitted depends o8
engine type and equipment level, but removal
proceduras for each pump are basically the
same.

2 Using brake hose clamps, clamp both the
supply and return hoses near the powes
steering fluid reservoir. This will minimise fluld
loss  during subsequent operalions.
Alternatively, drain the fluid from the system
as describad in Section 20.

3 Slacken the steering pump pulley retaining
boits - it may be necessary 1o counterhold the
pulley using a large Allen key in the centre of
the pulley mounting flange. Working a8
described in Chapter 2A or B, release the
drivebelt tension and unhook the drivebell
from the pump pulley.
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4 Unzscrew the retaining bolls and remove the
pulley from the power steaering pump, noting
which way around it is fitted (see llustration).
& Slacken the retaining clip. and disconnect
the fluid supply hose from the pump. Where a
spring-type clip is still fitted, cut the clip and
discard it; replace it with a standard worm-
drive hose clip on refitting. Stacken the union
bolt, and disconnect the feed pipe from the
pump, along with its sealing washers; discard
the washers - new ones should be used on
rafitting. Be prapared for some fluid spillage
as the pipe and hose are disconnected, and
plug the hose/pipe end and pump unions, to
minimise fluid loss and prevent the entry of
dirt into the system,

‘6 Slacken and remove the bolts securing the
‘power steering pump to its mounting bracket,
and remove the pump from the engine
compariment. On diesel engine models, it will
be necessary to disconnect the lock carrier
fasteners, and pull the lock carrier forwards
slightly, to allow sufficient clearance to
withdraw the pump - see Chapter 2C, Section
2.

Refitting

7 Prior to fitting, ensure that the pump is

primed by injecting hydraulic oll in through the
supply hose union and rotating the pump

shaft. This is especially important If a new or

214 Power steering pump and associated components - typlecal

"z

; ﬂmpmnp into position and refit

punting boits, tightening them to the
i & new saaling washer on each side

d pipe union, then fit the union bolt

it to the specified torque setting.

# supply pipe to the pump. and
L itsra-talringt:lip Remove the

around, and fit its retaining bolts.

jeck the condition of the drivebell as
84 in Chapter 1A or 1B, as applicable.

» oump is being fitted, a new drivebelt
= used

ne drivebelt to the pump puley, and
as described in Chapter 2A or B.
Bait is tensioned, tighten the pulley
5 Soits to the specified torque setting,
B completion, fill and/or bleed the
system as described in Section 20.

stearing and suspension geomatry
med in three basic setlings - all angles
e moressed in degrees (toe settings are
e sspressed as 4 measurement); the
e 2xis is defined as an imaginary line
e rough the axis of the suspension

reconditionad pump is being fitted, as it will

7 Ay Sods & Sasing waohes FE& Aase srove L resenvonr
P ol il R 5 D it
3 Dnvebelt steering gear bracket bolts - tighten in
4  Purmnp mounting bolts & Pump sequance: 72, 11, 13, 14
5 Banjo bolt 8 Spring-type clip

strut, extended where necessary to contact
the ground.

2 Camber is the angle between each
roadwheel and a vertical line drawn through
its centre and tyre contact patch, when
viewad from the front or rear of the car.
Positive camber is when the roadwheels are
lilted outwards from the vertical at the top;
negative camber is when they are tilted
Inwards.

3 Camber angle is adjustable, and can be
checked using a camber checking gauge

4 Castor is the angle betwean the staunng
axis and a vertical line drawn through each
roadwheel’s centre and tyre contact patch,

when viewed from the side of the car. Positive
castor is when the steering axis is tited so
that it contacts the ground ahead of the
vertical; negative castor is when it contacts
the ground behind the vertical.

5§ Castor is not adjustable, and is given for
reference only; while it can ba chacked using
a castor checking gauge, if the figure obtained
is significantly different from that specified,
the car must be taken for careful checking by
a professional, as the fault can only be caused
by wear or damage to the body or suspension
components.

6 Toe is the difference, viewed from above,
between lines drawn through the roadwheal
centres and the car's centre-ling. Toge-in is

when the rcadwheels point inwards, towards
each other at the front, while toe-out is when
they splay outwards from each other at the
front

7T The front wheel toe setting s adjusted by
scrawing the right-hand track rod in or out of
its balljoint, to akter the effective length of the
track rod assembly.

8 FRear whesal toe setting is not adjustable, and
is given for reference only. While it can be
checked, if the figure obtained is significantly
ditferent from that specified, the car must be
taken for careful chacking by a professional, as
mmmmwbﬂwmdb:.rmnrm

Front wheel toe setting

9 Due to the special measuring equipment
necessany to check the wheel alignment, and
the skill required to use it properly, the
checking and adjustment of these settings is
best laft to a VW dealer or similar expert. Note
that most tyre-fitling centres now possess
sophisticated checking equipment.

10 To check the toe satting, a tracking gauge
must first be obtained. Two types of gauge
arg available, and can be oblained from molor
accessony shops. Tha first type measures the
distance between the front and rear inside
edges of the roadwheels, as previously



10=18 Suspension and steering

described, with the car stationary. The second
type, known as a scuff plate, measures the
actual position of the contact surface of the
tyre, in ralation to the road surface, with the
car in motion. This is achieved by pushing or
driving the front tyre over a plate, which then
moves slightly according to the scuff of the
tyre. and shows this movement on a scale.
Both types have their advantages and
disadvantages, but either can give
satisfactory results if used correctly and
carefully.

11 Make sure that the steering is in the
straight-ahead position when making
maasuraments.,

12 If adjustment is necessary, apply the
handbrake, then jack up the front of the car
and support it securely on axle stands.
Adjustment is made on the right-hand track
rod (right- and left-hand are as seen from the
driver's seat).

13 First clean the track rod threads; if they
are cormoded, apply penetrating fluid before
starting adjustment. Release the rubber gaiter

outer clips, pesl it back and apply a smear of
grease. This will ensure that the gaiter is free,
and will not be twisted or strained as the track
rod is rotated.

14 Retain the track rod with a suitable
spannar, and slacken the balljoint locknut
fully. Alter the length of the track rod, by
scrawing them into or out of the balljoints.
Rotate the track rod using an open-endead
spanner fitted to the track rod flats provided:
shortening the track rods (scrawing them onto
their balljoints) will reduce toe-infincrease toe-
out.

15 When the setting is correct, hold the track
rod and tighten the balljsint locknut to the
specified torque setting. If after adjustment,
the steering wheel spokes are no longer
horizantal when the wheels are in the straight-
ahead position, remove the steering wheel
and reposition it (see Section 13).

16 Check that the toe setting has been
correctly adjusted by lowering the car to the
ground and re-checking the toe setting; re-

adjust if necessary. Ensure that the ruces
gaiters are seated correctly and ars o
twisted or strained, and secure them =
position with the retaining clips; whes
necessary, fit a new retaining clip (refee =
Section 16).

Rear wheel toe setting

17 The procedure for checking the rear o
getling is the same as described for the S=
setting in paragraph 10. The setting i= ==
adjustable - see paragraph 8.

Front wheel camber angle

18 Checking and adjusting the front whes
camber angle should be entrusted to &
dealer or other suitably-equipped specs
Mote that most tyre-fitling centres
possess sophisticated checking equ
For reference, adjustments are made
slackening the suspension strut-to-swivel
mounting bolts, and repositioning the sw
hub assembly,
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1 General information

The bodyshell is made of pressed-stesl
sactions, and is available in both three- and
five-door Halchback wversions. Most
components are welded together, bul some
use s made of structural adhesives; the front
wings ara balted on.

The bonnet, door, and some other
vulnerable panels are made of zinc-coated
metal, and are further protected by baing
coated with an anti-chip primer before being
sprayed.

Extensive use is made of plastic materials,
mainly in the interior, but also in exterior
components. The front and rear bumpers and
front grille are injection-moulded from a
synthetic material that is very strong and yet
light. Plastic components such as wheelarch
liners are fitted to the underside of the vehicle,
to improve the body's resistance to comrosion.

2 Maintenance -
bodywork and underframe

-

The general condition of a wvehicle's
bodywork is the one thing that significantly
affects its value. Maintenance is easy, but
needs to be regular. Neglect, particularly after
minor damage, can lead quickly to further
deterioration and costly repair bills. It is
impartant also 10 keep watch on those parts
of the vehicle not immediately visible, for
instance the underside, Inside all the
whaelarches, and the lower part of the engina
compartment.

The basic maintenance routine for the
bodywork is washing - preferably with a lot of
water, from a hose. This will remove all the
loose solids which may have stuck to the
vehicle, It is important to flush these off in
such a way as to prevent grit from scratching
the finish. The wheelarches and underframe
need washing in the same way, o remove any
accumulated mud which will retain moisture
and tend to encourage rust. Paradoxically
enough, the best time to clean the underframa
and wheelarches is in wet weather, when the
mud is thoroughly wet and soft. In very wet
weather, the underframe is usually cleaned of
large accumulations automatically, and this is
a good time for inspection.

Periodically, except on vehicles with a wanx-
based underbody protective coating, it is a
good idea to have the whole of the
underframe of the vehicle steam-cleaned,
engine compartment included, so that a
thorough inspection can be carried out to see
what minor repairs and renovations are
necessary. Steam cleaning is available at
many garages, and is necessary for the
removal of the accumulation of oily grima,
which sometimes is allowed to become thick

in certain areas. If steam-cleaning facilities are
not available, thera are some excellent grease
solvents available which can be brush-
applied; the dirt can then be simply hosed off.
Mote that these methods should not be used
on vehicles with wax-based underbody
protective coating, or the coating will be
removed. Such vehicles should be inspacted
annually, preferably just before Winter, when
the underbody should be washed down, and
any damage to the wax coating repaired.
Ideally, a completely frash coat should be
applied. It would also be worth considering
the use of wax-based protection for injection
into door panels, sills, box sections, etc, as an
additional safeguard against rust damage,
whaera such protection is not provided by the
vehicle manufacturer,

After washing paintwork, wipe off with a
chamois leather to give an unspotted clear
finish. A coat of clear protective wax polish will
give added protection against chemical
pellutants in the air. If the paintwork sheen has
dulled or oxidised, use a cleaner/polisher
combination to restore the brilllance of the
shine. This requires a lithe effort, but such
dulling is usually caused because regular
washing has been neglected. Care neads to be
taken with metallic paintwork, as special non-
abrasive cleaner/polisher is required to avoid
damage to the finish. Always check that the
door and ventilator opaening drain holes and
pipes are completaly clear, 3o that water can
be drained out. Brightwork should be ireated in
the same way as paintwork. Windscreens and
windows can be kept clear of the smeary film
which often appears, by proprietary glass
cleaner. Never use any form of wax or other
body or chromium polish on glass.

3 Maintenance -
upholstery and carpets

Mats and carpets should be brushed or
vacuum-cleaned regularly, to keep them froe
of grit. If they are badiy stained, remove them
from the vehicle for scrubbing or sponging.
and make quite sure they are dry before
refitting. Seats and interior trim panels can be
kept clean by wiping with a damp cloth. If they
do become stained (which can be more
apparent on light-coloured upholstery), use a
fittle liquid detergent and a soft nall brush to
scour the grime out of the grain of the
material. Do not forget to keep the headiining
¢lean in the same way as the uphoistery.
When using liquid cleaners inside the vehicle,
do not over-wet the surfaces being cleaned.
Excessiva damp could get into the seams and
padded interior, causing stains, offensive
odours or even rol. If the inside of the vehicle
gets wet accidentally, it is worthwhile taking
some trouble to dry it out propedy, particulary
where carpets are involved. Do not feave oil or
alectric heaters inside the vehicle for this
PUrpOse.

4 Minor body damage -
repair

Repairs of minor sc
bodywork

If the scratch is very supssSs
not penetrate to the metal of S8
repair is very simple. Lightly s
the scratch with a paintwork
very fine cutting paste to remow
bodywork of wax polish. Bie
clean water.

Apply touch-up paint to the &
fine paint brush; continue 1o &8
of paint until the surface o
scratch is level with
paintwork. Allow the nw
weeks to harden, then &
surrounding paintwork by
area with a paintwork reng
cutting paste. Finally, apw a3

Where the scratch has peee
through to the metal of the '_
the metal to rust, a difi
Is required. Aemove any o
bottom of the scratch wl'lll!c
apply rust-inhibiting pﬂl
formation of rust in the futurs.
or nylon applicator, fill
bodystopper paste. H requiress 8
be mixed with cellulose thinses
very thin paste which is ideal
scratches. Before the st r
scratch hardens, wrap &
cotton rag around the top o
finger in cellulose thinners, &
it across the surface of the &8
the scratch; this will ensurs it
the stopper-paste is slightly &
scratch can now be painted o
earlier in this Section,
Repairs of dents in bod

When deep denting of
bodywork has taken place, the
pull the dent out, until the 2
almost attains its original s
point in trying to restore the
completely, as the metal in @
will have stretched on |
reshaped fully to its origina
better to bring the level d— -
point which is about 3 mm b
the surrounding bodywork. In &
dent is very shallow m
trying to pull it out at all. If the wees
dent is accessible, it can be S
gently from behind, using & =
wooden or plastic head. ¥Whiss s
hold a suitable block of wood S
the outside of the panal, io a&
from the hammer blows and |
large area of the bodywork fie
out’, N

t.-_

i
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d the dent be in a section of the
& which has a double skin, or some
‘Sactor making it inaccessible from
& a different technique is called for. Drill
# emall holes through the metal inside
g=a - particularly in the deeper section,
~ hngulfinppingsr.rmusminm
for them to gain a good
& in the matal. Now the dent can be
_hyptllingunt}mpmmﬂngmads
erews with a pair of pliers.
ext stage of tha repair is the removal of
from the damaged area, and from an
& so of the surrounding ‘sound’
This is accomplished most easily by
p were brush or abrasive pad on a power
scuch it can be done just as effectively
g using sheets of abrasive paper. To
g= the preparation for filling, score the
of the bare matal with a screwdriver or
of a file, or alternatively, drill small
the affected area. This will provide a
for the filler paste.
_ siate the repair, see the Seclion on
nf';uﬂhnm or gashes

@& all paint from the affected area,
m an inch or so of the surrcunding
. . an abrasive pad or a
pesh on & power drill. If these are not
‘@ faw sheels of abrasive paper will
b most effectively. With the paint
g you will be able to judge the severity
§ corrosion, and therefore decide
@ 15 renew the whole panel (if this is
or to repair the affecled area. New
ls ara not as expensive as most
Nk, and it is often quicker and more
o fit a new panel than to attempt
F large areas of comosion,
gwe all fittings from the affected area,
osa which will act as a guide to the
pe of the damaged bodywork (eg
= mouldings, etc). Then, using
s or a hacksaw blade, remove all loose
e any other metal badly affected by
. Hammer the edges of the hole
B io create a slight depression for the

h the affected area to remove the
rust from the surface of the
s matal. Paint the atfected area with

Sting, naint:, If the. hack af tha nsted
area ha accessibie, treal Inis also.

Before filling can take place, it will be
necessary to block the hole in some way. This
can be achleved with aluminium or plastic
mesh, or aluminium tape.

Aluminium or plastic mesh, or glass-fibre
mating, is probably the best material fo use for
a large hole. Cut a piece to the approximate
size and shape of the hole to be filled, then
position it in the hole so that its edges are
below the level of the surrounding bodywork. It
can be retained in position by several blobs of
filler paste around its periphery.

Aluminium tape should be used for small or
vary narrow holes. Pull a piece off the roll, trim
it to the approximate size and shape required,
then pull off the backing paper (if used) and
stick the tape over the hole; it can be
overlapped If the thicknass of one piece is
insufficient. Burnish down the edges of the
tape with the handle of a screwdriver or
similar, to ensure that the tape is securely
attached to the metal underneath.

Bodywork repairs - filling and
respraying

on dent, deep scratch, rust holes and gash
repairs.

Many types of bodyfiller are available, but
generally speaking, those proprietary kits
which contain a tin of filler paste and a tubs of
resin hardener are best for this type of repair.
A wide, flexible plastic or nylon applicator will
be found invaluable for imparting a smooth
and well-contoured finish to the surface of the
filler,

Mix up a little filler on a clean piece of card
orf board - measure the hardener carefully
{foliow the maker's instructions on the pack),
otherwise the filler wil set too rapidly or too
slowly. Using the applicator, apply the filler
paste to the prepared area; draw the
applicator across the surface of the filler to
achieve the comect contour and to level the
surface. When a contour that approximates to
tha comect one is achieved, stop working the
paste - if you carry on too long, the paste will
becoma sticky and begin to “pick-up® on the
applicator, Continue to add thin layers of filler
paste at 20-minute intervals, until the lavel of
the filler is just proud of the sumcunding

Once the filler has hardened, the excess
can be removed using a metal plane or file.
From then on, progressivaly-finer grades of
abrasive paper should be used, starting with a
40-grade production paper, and finishing with
a 400-grade wet-and-dry paper. Always wrap
the abrasive paper around a flat rubber, cork,
or woodean block - otherwise the surface of
the filler will not be completely flat. During the
smoothing of the filler surface, the wet-and-
dry paper should be pericdically rinsed in
water. This will ensure that a very smooth
finish is imparted to the filler at the final stage.

Al this stage, the dent should be
surrcunded by a ring of bare metal, which in

wrn shouw'd e encuced oy Tne Ynely
Yeathared' edge of the good paintwork. Rinse
the repair area with clean water, until all the
dust produced by the rubbing-down
operation has gone.

Spray the whole area with a light coat of
primer - this will show up any imperfections in
the surface of the filler. Repair these
imperfections with fresh filler paste or
bodystopper, and again smooth the surface
with abrasive paper. If bodystopper is used, #
can ba mixed with celiulose thinners, to form
a thin paste which is ideal for filling small

holes. Repaat this spray-and-repair procedure
until you are satisfied that the surface of the
filler, and the feathered edge of the paintwork,
are parfect. Clean the repair area with clean
water, and allow to dry fully.

The repair area is now ready for final
spraying. Paint spraying must be carried out
in a warm, dry, windless and dusi-fres
atmosphere. This condition can be created
artificially if you have access to a large indoor
waorking area, but if you are forced to work in
the open, you will have to pick your day very
carefully. If you are working indoors, dousing
the floor in the work area with water will help
to settle the dust which would otherwise ba in
the atmosphere. If the repair area is confined
to one body panel, mask off the surrounding
panets; this will help to minimise the effects af
a slight mis-match in paint colours. Badywork
fittings (eg chrome strips, door handles etc)
will also need to be masked off. Usa genuing
masking tape, and several thickness of
nawspaper, for the masking operations.

Before starting to spray, agitate the aerosol
can thoroughly, then spray a lest area (an oid
tin, or similar) until the technique is mastered.
Cover the repair area with a thick coat of
primer; the thickness should be built up using
several thin layers of paint, rather than one
thick one. Using 400 grade wet-and-dry
paper, rub down the surface of the primer
wntil it is smooth. While doing this, the work
area should be thoroughly dousad with water,
and the wet-and-dry paper periodically rinsed
in water. Allow to dry before spraying on more

Spray on the top coat, again building up the
thickness by using several thin layers of paint.
Start spraying in the centre of the repair area,
and then, using a circular motion, wWork
outwards until the whole repair area and
about 2 inches of the surrounding original
paintwork is covered. Remove all masking
material 10 to 15 minutes after spraying on
the final coat of paint.

Allow the new paint at least two weeks to
harden, then, using a paintwork renovator or a
very fine cutting paste, blend the edges of the
paint into the existing paintwork. Finally, apply
wan polish.

Plastic components

With the use of mare and more plastic body
componants by the vehicle manufacturers (eg
bumpers, spoilers, and in Some cases major

body pande), tecificaion of ™o Bt
damage to such items has become a matter
of either entrusting repair work to a specialist
in this field, or renewing complete
components. Repair of such damage by the
DIY owner is not feasible, owing to the cost of
the equipment and materials required for
effecting such repairs. The basic technique
involves making a groove along the line of the

crack in the plastic, using a rotary burr in a

power drill. The damaged part is then walded

back together, using a hot air gun to heat up
and fuse a plastic filler rod into the groove.
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6.3 Press mmmmmrm
the bumper

Any excess plastic is then removed, and the
area rubbed down to a smoolh finish, It is
important that a filler rod of the corect plastic
is usad, as body components can be made of
:;&mm ditfarant types (eg polycarbonate,
polypropylent).
Damage of a less serious nature (abrasions,
minor cracks efc) can be repained by the DIY
owner uging a two-part epoxy filler repair
matorial. Once mixed in equal proportions,
this I3 used in similar txshion to the bodywork
filler used on metal panels, Tha fillor is usually
curad in twenty to thirty minutes, ready for
sanding and painting.

Il the owner iz renewing a complote
component himsedf, or it he has repaired it
with epoxy filler, he will be left with the
problem of findeng a suitable paint for fintshing
which ks compatibla with the type of plastic
used. Al ona time, the use of a universal paint
was nol possible, owing to the compiex rangs
of plastics met with in body component
applications. Standard paints, generally
spaking, will not bond to plasthe or rubber
satisiacionly, but prolessional matchaed
paints, to match any plastic or rubber finish,
can ba obtained from some dealers, However,
It is now possible to obtaln a plastic body
parta finishing kit which consists of a pre-
primar troatmant, a primer and colowred lop
coat. Full instructions are normally supplied
wilh a kit, but basically the method of use is to
first apply the pre-primer o the component
concermned, and allow it 1o dry for up to 30
minutes. Then the primer ks applied, and laft
to dry for about an hour before finally applying
the special-colowed top coal. The result ks a
cormectly coloured componant, whera the

B.4a meimmW
BOTEW . .

paint will flax with the plastic or rubber, &
property that standard paint does not
normally possess,

5 Major body damage - §
repair

Where serious damage has eccurred, or
large areas need renswal due fo naglect, it
means thai complate new panels will nead
welding-in, and this is best left to
professionals. i the damage s due to impact,
it will also be necessary to check
tha alignment of the bodyshall, and this can
only be carmed out accurately by a VW dealer
using apecial jigs. If the body is kit misalignad,
il is primarily dangerous, as the car will not
handle properly, and secondly, unewven
stresses will ba imposed on the steoring,
suspension and possibly transmission,
cauging abnormal wear, or complete fadlure,
particularly to such iterms as the hyres,

6 bumper
rom g rfting

Removal

1 Apply the handbrake, then jack up the front

of the vehicle and support it on &de stands
(see Jocking and vahicle

2 Remove the radiator grille and the headlight

surround as describad in Section 28,

3 Working from behind the bumper, unclip

6.5b . .. and lower screw [mmowed)

B.4b ... and lower screw (arrowed) -
Mrshmmw-mmngmmf

mmmmmwnﬂmmmh,
bumper, for access to the bumper lowes
retalning screws (see Mustration).
4 Remove the two Scrows wmchsmml‘ul
ends of the bumper 1o the front of the frosd
whaal arch. Remove some of the wheel arc
o ralease the end of the bumper (S8
lustrations),
5Urmmwwmwﬂ-nTmanm{ru'
at the top, four from: below) which securs the
bumper to the front of the car [see
ilustrations), and lower the bumper to the
ground. Where applicable, disconnect the
wirkng frorm the front foglights, and frea it fos
any retaining ciips $o that the lights an frea 19
be removed with the Bumper. g
8 I required, the spoiler fitted to tha kowes
edge of the bumper can be unscrewsd o8
and removed (this can be achigss
with tha bumper in place),

Refitting
7 Refitting is a roverse of removal. Enﬂll
that any wiring is properly recenn
and secured. Tighten all bumper
securaly.

7 bumper
mmm

Removal

1 To improve access, chock the front whes
then jack up the rear of the vehicle ang
support it on axe stands (see Jacking and
vahiche suppor). f
2 Rermnove the two screws which secuns the
ends of the bumper to the rear of the reas
wheel arch (see illustration]. i
3 Open the taligate and remova the four Tom
scraws at the top edge of the bumper [sse
IHustration), |
4 Pull the bumper rearwards off the four
locating pins, disconnect the number plate
light wiring, and lower to the ground (ses
MMustration).

& M the bumper inner section shows signa of
damage, it can be removed by unscrewing the
four retaining nuts.
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7.2 Rear bumper-to-wheel arch screws
{arrowed)

Refitting

B Refitting is a reverse of the removal

procedure, ensuring that the bumper engages
correctly with the lacating pinz as it is refitted.

R oo ot %
removal, ng
and adjustment X
Removal

1 Open the bonnet and have an assistant
support it Using a pencil or felt tip pen, mark
the outline of each bennet hinge relative to the
bonnet, to use as a guide on refitting.

2 Disconnact the washer hose from the wind-
screen washer jats, and from the securing
clips on the underside of the bonnet (see
illustration). Disconnact the aarth strap and
undo its retaining nut.

3 Undo the bonnet retaining bolts and, with

8.2 Unclip the washer hose, and separate
it at the rubber connections

the help of an assistant, carefully lift the
bonnaet clear (see illustration). Store the
bonnet out of the way in a safe place.

4 Inspect the bonnet hinges for signs of waear
and free play at the pivots, and if necessary
renew. Each hinge is secured to the body by
two bolts, Mark the position of the hinge on
the body, then undo the retaining bolts and
remove it from the vehicle. On refitting, align
the new hinge with the marks and securely
tighten the retaining bolts.

Refitting and adjustment

§ With the ald of an assistant, offer up the
bonnet and loosely fit the retaining bolts. Align
the hinges with the marks made on removal,
then tighten the retaining bolts securely.
Reconnect the sarth strap and securely
tighten its retaining nut.

& Cipse e bonner, and oheck for aligmmern!

with the adjacent paneis. If necessary, slacken

7.4 Pull the bumper rearwards off its
retaining pins

8.3 Bonnet retaining bolts (armowed)

the hinge bolts and re-align the bonnet 1o suil.
Once the bonnet is comectly aligned, securaly
tighten the hinge bolts. Check that the bonnet
fastens and releases satisfactorily.

9 Bonnet release cable -
removal and refitting

Removal

1 Datach the inner cable from the lock body,
and release the outer cable from the lock lever
(see ustrations).

2 The cable is in two sections, joined in a
plastic housing attached to the right-hand
inner wing.

3 Prise open the housing cover, and discon-
nact Yo calie hallslud frovn e housing [see
illustrations). The front section of cable can

e

9.1k ...and the outer cable from the lock

- - J'Ir. 1
9.3a Unclip the bonnet lock cable
connector plastic cover. ..

2.3b ... then unhook the cable end fitting
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10.2a Ramove the bonnet lock support
arm securing bolt . . .

be replaced independently, but it may be
advisable to renew both sections if one has
failed - the other section may be weak.

4 If required, work back along the cable
towards the engine compartment bulkhead,
noting its comect routing, and free it from the
retaining clips and ties. Tie a length of string
to the end of the cable.

5 From inside the vehicle, slacken and
remove the screws securing the bonnet
refeasa handle 1o the vehicle.

6 Release the cable grommet from the
bulkhead, and withdraw the handie and cable
assembly. Once the cable is free, untie the
string and leave it in position in the vehicle;
tha string can then be used to draw the new
cable back into position,

Refitting

7 Tie the inner end of the string to the end of
the cable, then use the string to draw tha
bonnet release cable through Into the engine
compartment. Once the cable is through,
untie the string.

8 Manceuvre the bonnet release handle back
into position, and securely tighten its retaining
screws. Seal the rubber grommet in the
bulkhead.

9 Ensure that the cable is correctly routed,
and secured to all the relevant retaining clips.
10 Clip the cable ballstud into the plastic
connector housing on the inner wing, and
close the housing cover.

11 Connect the inner and outer cable to the
bonnet lock.

12 Check that the lock oparates smoothly,
withoul any sign of undue resistance. Make
sure that the lock is working before closing

connector using a sultable C-spanner . . .

10.2b ... then unhook the arm from the
lock carrier, and remove it

the bonnet! Check that the bonnel fastens
and releases satisfactorily. If adjustment is
necessary, slacken the bonnet lock retaining
bolts (see Saction 10), and adjust the position
of the lock to sult. Once the lock is operating
correctly, tighten its retaining bolts to the
gspecified torque.

10 Bonnet lock -
removal and refitting

Removal

1 Remove the radiator grille as described in
Saction 29,

2 Unboit the lock support arm, then unhook
and remove it from the lock carrier (see
i :
3 Referring to Section 9, free the release
cable outer from the lock lever, then detach
the inner cable from the lock bracket.

4 Using a suitable marker pen, mark the
outline of the bonnset lock on the
crossmember, then slacken and remove the
two lock retaining bolts (see illustration).
Remove the lock from the front of the car.

Refitting

5 Before refitting, remove all traces of old
lecking compound from the bonnet retaining
bolts and their threads in the body.

6 Locate the bonnet release inner cabla in the
lock bracket and reconnect the outer cable to
the lever, Seat the lock on the crossmember.
T Apply a suitable locking compound (VW
recommend the use of locking fluid D 185 400

11.2b ... and withdraw it from the door
pillar

10.4 Unscrew the retaining bolts (arrowed
and remove the bonnet lock from the front
of the car

A2 - available from your VW dealer) to the
threads of the lock retaining bolts.

8 Align the lock with the marks made price %
removal, then refit the bolts and tighten &
1o the specified torque setting.
9 Hook the lock support arm into through B
top of the lock carrier, then insert and tightes
the securing bolt at the bottom end.

10 Clip the radiator grille into position, thes
check that the lock operates smoothly, withoe®
any sign of undue resistance. Make sure that
the lock is working before closing the bonnes
Check that the bonnet fastens and releasss
satisfactorily. If adjustment is necessasy
slacken the bonnet lock retaining bolts, ang
adjust the positicn of the lock to suit. Once e
lock is operating correctly, tighten its retalning
bolts to the specified torque.

11 Door -
removal, refitting
and adjustment

Removal

1 Disconnect the battery negative terminal
Note: [f the vehicle has a securify-codss
radio, check that you have a copy of the cods
number before disconnecting the battery
Refer to your VIV dealer if in doubt.

2 Open the door. On front doors, rotate the
wiring connector anti-clockwisa and disconnest
it from the pillar - a sultable C-spanner may Be
required for this. When working on rear doors
on models equipped with central locking
disengage the gaiter from the door pillar ans
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11.3 Removing the check link pivot bolt
and nut

illustration).

4= the grub screws and [ift the door

g o remove (see illustration).
mine the hinges for signs of wear or
g, If renewal is necessary, mark the
fion of the hingefs) then undo the retaining
remove them from the vehicla. Fit
hinge(s), align with the marks made
removal and lighten the retaining bolts

(epacified torque,

a smear of multi-purposa grease to

ge pins. lhen, with the aid of an
refit the door to the vehicle. Once

o = correcily positioned, tighten the

screnws to the specified torque.

& models, align the check link with its

and refit the pivot bolt and nut,

2 Removing the mirror trim panel

& . ..and remove the handle from the
splines

3 Slacken and remove the nut and pivel bolt
securing the check link to the pillar [see

4 Pﬁsaaﬂthampmlhagubwmmm

114 Lnomnﬂwrﬁngugn.b screw
(arrowed)

tightening it to the specified torque setting.
8 Reconnect the front door wiring connector,
making sure it s comrectly reconnected, and
secure it in position. Where necessary,
reconnect e central Jocking vacuum pipe,
making sure the connection is pushed firmly
toegether. Fold the rubber gaiter back into
position, ensuring it s correctly located on the
pillar.
9 Check the door alignment and, If
necessary, adjust than reconnect the battery
negative terminal. If the paintweork around the
hinges has been damaged, paint the area with
a suitable touch-in brush to prevent cormosion.

Adjustment

10 Close the door and check the door
alignment with surrounding body panels. If
necessary, slight adjustment of the door
position can be made by slackening the hinge
bolts and grub screws and repositioning the
hinge/door as necessary. Once the door is
correctly positionad, tighten the hinge bolts
and grub screws 1o the specified torque. If tha

paintwork around the hinges has been
damaged, paint the affected area with a
suitable touch-in brush to prevent corrosion.

12 Door inner trim panel -
removal and refitting

Removal

Front door
Note: [f the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery.
Refer to your VW dealer if in doubt.
1 Disconnect the battery negative terminal.
Then open the door.
2 Carefully prise out and remove the exterior
MIFTGr NNer W pane (Se ndSorEmoi
3 Unscrew the door lock inner operating knob
from its rod (see illustration).
4 On models with manual front windows (or
when working on the rear door trim panel),
ensure that the window is closed, then slide
the spacer behind the regulator handle, to
release the retaining clip. The direction in
which the spacer must be pushed will vary, as
the spacer turns with the handte, but it can
easily be done by hand. Pull the handie off the
spindle (see Hlustrations).
5 On models with manual door mirmor adjust-
ment, unclip the trim around the mirror
adjustment knob, and remove the screw
beneath.
& On models with electric door mimors, unclip
the trim around the switch, and disconnect the
wiring connector beneath (see illustrations).

12.3 Remove the door lock operating knob

12.6a Unclip the mirror switch trim
panel...

12.4a Slide out the spacer behind the
regulator handle (the direction will not

necessarily be as shown) . ..

12.6b ...and disconnect the mirror switch
wiring connector
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12.7a Unelip the trim cover from the door
pull handle ...

12.9a Lever between the door trim panel
and the door to release the trim panel
studs...

7 Carefully unclp the upper trim cover from
the door pull handle and remaove it from the
vehicle (see illustrations),

8 Remove the screws sacuring the interior
handle surround (see illustration).

9 Releass the door trim panel studs, carefully
levering between the panel and door with a flat-
bladed screwdriver (or better, a purpose-made
tool as shown). Work around the outside of the
panel, and when all the studs are released,
ease the panal away from the door. Lift the
panel over the door lock knob, and release it
from tha interior lock handle (see illustrations).
Rear door (where applicable)

10 The procedure for removing the rear door
trim panel is vary similar to that for the front
door panel described previously, ignoring all
references to the door mirror.

12.11 If any of the trim panel retaining
studs are broken, they should be prised
out and renewed

12.9b ... lift the panel over the door lock
operating knob (arrowed) . . .

Refitting

11 Refitting the trim paned(s) is the reverse of
removal. Before refitting, check whether any
of the trim panel retaining studs were broken
on removal, and renew them as necessary
(see lllustration).

S ke IR
removal and refitting %

1 The exterior door handle and lock
mechanism ware modified for 1998 model
year (ie from July 1997 onwards). The later
type ‘freewheeling’ door lock is designed so
that the entire lock barrel rotates if excessiva
force is applied, thereby preventing
unauthorised access (see illustrations). It is
not recommendad that the lock cylinder be
removed from the later-type door lock
assembly, as a special VW tool is required to
reassemble the freewhesling mechanism.

Removal

Interior door handie

2 Remove the door inner trim panel as
described in Section 12,

3 Release the handle retaining clip at the front
with a suitable screwdriver, then slide the
handle out of the door in & forwards direction,
and free it from the end of the link rod (see
illustrations).

Note: This fask can be performes =
door inner trir panel in position.
4 Il work is being carried out o8
door, insert the key into tha lock.
§ Slacken and remove the Tom
the rear edge of the door. Mowe S
assembly forwards and pivot it out S8
On the front door, as the handss
removed, rolate the key through 805
up te July 1997) or through 45° e
July 1997) to disengage the hanss
lock operating lever (see illust
6 Recover the handle seals sne 8
relaining clips, and inspect tham &=
damage or deterioration; rene
necessary. Note: Do nof
components info the door if
dropped, it will be necessary o
inner irim panel to recover ft.

Front door lock cylinder
(models up to July 1997)

7 Remove the exterior door
described in paragraphs 4 to B.
8 With the key in the lock, o
connecting rod from the rear of
cylinder and recover the spring.
9 Noting their comect fitted positic
the coupling plate and spring from
the cylinder, then withdraw the fock
from the handie. Recover the sealise
the handle and renew it H damagss.
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= =a Remove the handle securing screw
wsing a Torx key or socket . ..

13.1a Front door handle and lock components - 13.1b Front door handle and lock components -
models up to July 1997 models from July 1997 on
1 Door hancie 6 Coupling plate 8 Connecting rod 1 Door handie 6 Back plale 10 Spring
2 Lock cylinder spring 10 Back plate 2 Lock cylinder 7 Froewhesl 11 Locking plate
3 Seal 7 Coupling plate 11 Back plate 3 Seal sleova 12 Paddie
4 Torx screw & Connecting rod 12 Leaf spring 4 Torx screw Support 13 Back plale
5 Spring spring 5 Spring Coup

13.3¢ ...and release the link rod
(arrowed)

13.3b ... then slide the handle out of the

13.5b ... then tumn the key and disengage  13.5¢ ...and unhook the front end of the
the rearend . .. handle
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13.12 Prise out the door inner trim panel
retaining studs

Front door lock cylinder
{models from July 1997 on)

10 It iz not recommended that the lock
cylinder be removed from the later-type lock
assembly, as a special VW assembly tool is
required to ensure that the freewheeling
mechanism is refitted comectly. Front door
lock cylinder renewal on these models should
ba entrusted to your VW dealer.

Front door lock

11 Ensure that the window is in the fully-
closed position, then remove the interior door
handle as described in paragraphs 2 and 3.
12 Carefully lever out the door trim panel
retaining studs from the rear edge of the door
(sea lllustration).

13 Carafully peel the foam insulating panel
away from the rear edge of the door (see
Section 14). We found that a small trimming
knife was useful to slice through the bead of

13.16a Unscrew the lock retaining
bolts . ..

13.16d ... and disconnect the link rods
(arrowed) from the lock

13.15a Pull the vacuum pipe off the centra
locking unit . . .

adhesive used to attach the foam panel, but
his s a long job, as care must be taken nol 1o
cut the panel. If the panel is ripped or
damaged, a new one must be used on
refitting; any damaged trim clips must also
renewed. Continue as described under the
relevant sub-heading.

14 Remove the exterior door handle as
described in paragraphs 4 to 6.

15 On models with central locking, disconnect
the vacuum pipa from the lock assembly, and
disconnect the main wiring plug from the
central locking positioner [see llustrations).
16 Slacken and remove the lock retaining
bolts at the rear edge of the door. Prise out
the retalning clips and disconnect the lock link
rods from the door frame as necessary.
Manoeuvre the lock out through the door
inner frame, and disconnect the upper wiring
plug from the central locking positioner,
where applicable. Disengage the lock from

13.16b ... detach the lock link rod from

13.15b ... together with the main wiring
connector

tha link rods and remove it from the door (see
ustrations).

Rear door lock

17 Carry out the operations described 2o
in paragraphs 11 to 15, noting that there &
wiring plug on the rear door lock.

18 Using a suitable pin punch, press
spreader pin through the centre of the intess
lock button pivot link rod. Free the pivot

the door. Recover the pin from inside the 258
and detach the pivot from the link rogd §
illustrations).

18 Unclip the link rod guide clips from
door. |
20 Slacken and remove the lock retaining D08
and manoainre the lock and Fnk rod assamEs
out from the door (see illustration)
necessary, detach the link rods from the &€
noting their comect fitted locations; tha Eni foes
are different, and must not be interchanged.

13.16¢ . ..then pull out the lock and
disconnect the upper wiring plug from

the spreader pin.. .

central locking unit . . .

i
Rkl
S

13.18b ... which fits in the centre of the
link rod pivot
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sior door handle
fg=ca the handle with the link rod, and
Back into position. Make sure the
oparates comrectly, then refit tha trim
dascribad in Seclion 12,
por door handle

= lock retaining cfip to the door, and
5 to the rear of the handle. Note: Do
% the clip Into the door; if the ciip is
g it will ba necassary to remove the
e paned fo recover it
feck the lock front pivot into place, then
Mufmehandhinmpnsm On the
Soor, rotate the key through 90° (models
by 1997) or through 45° (models from
§557) 1o sngage the handle with the lock
pg berver.
ck the operation of the handie, then refit
@ screw fo the rear edge of tha door,
goor lock cylinder

up to July 1997)
Ericate the outside of the lock cylinder
plocking plates with a suitable lubricant
== d the use of grease G 000 400
ple from your VW dealer),
#he sealing ring to the handle, and

cylinder.
the coupling plate and spring to the
inder, making sure Yney are correcily

located, then check the operation of the lock
cylinder,

28 Fit the spring to the connecting rod, and
hook the rod onto the rear of the lock cylinder,

13.20 Removwing a rear door lock

PR B2 fo B,
Front door lock

30 Before refitting, slacken the lock adjusting
(Torx) screw - this screw is normally hidden
behind a plastic plug In the rear edge of the
door [see illustration). On the right-hand
door, this screw has a lefi-hand thread - ie it
unscrews clockwise,

31 Manoeuvre the lock assambly into
position, and engage it with the link rod.

32 Rafit tha lock bolts and tighten them to
the specified torque. Where necessary,
reconnect the wvacuum pipe and wiring
connector(s) (as applicable) to the lock
assembily,

33 Refit the exterior handle as described in
paragraphs 22 to 24.

34 Remove the plastc plug from the door to
gain access to the lock adjustment screw.
MNoting that the screw may have a left-hand
thread (see paragraph 30}, tighten the screw
to 3 Nm (2 It ft) then refit the plastic plug.

35 Where necassary, refit the regulator guide
rail retaining bolts, and adjust as described in
Section 14,

38 Check the operation of the lock and
handle, then press the polythene insulating
panel back onto the door and refit the door
trim panel retaining clips.

37 Reafit the interor door handle as described
in paragraph 21.

Rear door lock

38 Rafit the link rods to the lock, making sure
they are comectly refitted,

14.3b ... and Irl’twh:p“knrmd
mounting panel

13.30 Door lock adjusiment screw
{errowed}

28 Refit Mhe axterior handle a5 described in 39 Belore refitting, sieckan the lock sajusting

(T Soreie - BNs sorew is monmaty Motlan
behind a plastic plug in the rear edge of the
door. On the right-hand door, this screw has a
left-hand thread - ie it unscraws clockwize.

40 Manoeuvre the fock assembly into

position and tighten the retaining bolts to the

specified torque, Whera necessary, reconnact

the vacuum pipe to the lock assembly.

41 Attach the link rod to the pivot, and clip

the pivot into the door. Secure the pivot in

position with the spreader pin.

42 Carry out the operations described in

paragraphs 33 to 37, ignoring the remark

about the regulater bolts.,

14 2.';.?’ window glass §

o rattting N
Removal

1 Remove the interior door handle as
described in Section 13,

2 Carefully lever out the door trim panel
retaining clips from the door.

3 On models with front door speakers,
remove five screws and lift away the spaaker
mounting panel. Disconnect the speaker
winng as it becomes accessible |see
llustrations).

4 Carefully peel the foam insulating panel
away from the door, and remove tha panal,
feeding the wiring through the holes provided.,

14.3¢ Disconnect the wiring from the rear
of the speaker
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12.7a Unclip the trim cover from the door
pull handle . ..

12.9a Lever between the door trim panel
and the door to release the trim panel
studs ...

T Carefully unclip the upper trim cover from
the door pull handle and remove it from the
vehicle [see illustrations).

8 Remove the screws securing the interior
handle surround (see illustration).

9 Releasa the door trim panel studs, carefully
levering between the panel and door with a flat-
bladed screwdriver (or better, a purpose-made
tool as shown). Work around the outside of the
panel, and when all the studs are released,
ease the panel away from the door. Lift the
panel over the door lock knob, and release it
from tha interior lock handle [see illustrations).

Rear door (where applicable)

10 The procedure for removing the rear door
trim panal is very similar to that for the front
door panel described previously, ignoring all
references to the door mirror.

12.11 I any of the trim panel rétaining
studs are broken, they should be prised
out and renewed

i

12.9b ... lift the panel over the door lock
operating knob (armowed) . . .

Refitting

11 Refitting the trim panel(s) is the reverse of
removal. Before refitting, check whether any
of the trim panel retaining studs were broken
on removal, and renew them as necessary

(see illustration).

13 Door handie
and lock components -
removal and refitling

1 The exterior door handle and lock
mechanism were modified for 1998 model
year (ie from July 1997 onwards). The later
type ‘freewheeling’ door lock is designed so
that the entire lock barel rotates if excessive
force is applied, thereby preventing
unauthorised access (see ilustrations). it is
not recommaended that the lock cylinder be
removed from the later-type door lock
assembily, as a special VW tool is required to
reassemble the freewheeling mechanism,

Removal

Interior door handle

2 Remove the door inner trim panel as
described in Section 12.

3 FRelease the handle retaining clip at the front
with a suitable screwdriver, then slide the
handle out of the door in a forwards direction,
and free it from the end of the link rod (see
illustrations).

12.9¢ ... and release the de
the interior lock

Exterior door handle

Mote: This task can be parforses
door inner trim panel in positon.
4 If work is being carried ous s
door, insert the key into the loske
5 Slacken and remove the Tom
the rear edge of tha door. MC
assembly forwards and pivol it oc8
On the front door, as the -
removed, rotate the key through 8
up to July 1997) or through &5° 8
July 1997) to disengage the hass
lock operating lever {see illustraSes
6 Recover the handle seals &
retaining clips, and inspect thes
damage or deterioration; renesss
necessary. Note: Do nof
components into the doon & 8
dropped, it will be necessary o =
inner trim panel to recover it

Front door lock cylinder
(models up to July 1997}
7 Remove the exterior door &
described in paragraphs 4 10 6.
8 With the key in the lock, ==
connecting rod from the rear o8
cylinder and racaover the spring.

9 Noting their comact fitted posse
the coupling plate and spring from =
tha cylinder, then withdraw ths oes
from the handle, Recover the ses
the handle and renew it if damagss.
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13.1a Front door handle and lock components - 13.1b Front door handle and lock components -
models up to July 1997 models from July 1887 on

1 Door handle & Coupling plate 9 Connecting rod 1 Door handie & Back plale 10 Spring
2 Lock cylinder Spring 10 Back plate 2 Lock cylinder 7 Freewheel 11 Locking plate
3 Seal 7 Coupling plate 11 Back plate 3 Seal sleave 12 Paddle
4 Torx screw 8 Connecting rod 12 Leaf spring 4 Torx screw & Support 13 Back plafe
5 Spring spring 5 i

Release the Interior handle retaining

clip using a screwdriver . . .

1'I;._
o

’ o 2 Caial "
13.5a Aemove the handle securing scraw 13.5b . ..then turn the key and disengage  13.5¢ . .. and unhook the front end of the
using a Torx key or socket . .. therearend ... handle




1ass Maintenance procedures - petrol models

1 Introduction

General information

This Chapter is designed to help the home
mechanic maintain hisMer vehicle for safety,
economy, leng life and peak performance.

The Chapter containe a master
maintenance schedule, followed by Seclions
dealing specifically with sach task in the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the underside of the vehicle for the locations
of the varicus components,

Servicing your vehicle in accordance with
the mileagetime maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should result
in a long and reliable service life. This is a
comprehensive plan, so maintaining socme
items but not others at the specified service
intervals, will not produce the same results.

As you service your vehicle, you will
discover that many of the procedures can -
and should - be grouped together, because of
the particular procedure being performed, or
because of the proximity of two otherwize
unrelated components to one anothes, For
exampile, if the vehicle is raised for any reason,
the exhaust can be inspected at the same time
as the suspension and steering companents.

The first step in this maintenance
programme is to prepare yoursell before the
actual work begins. Read through all the
Sections relevant to the work 1o be carried
out, then make a list and gather all the parts
and lools required. H a problem is
encountered, seek advice from a parts
specialisl, or a dealer service depariment.

Service interval display

Up to 1998 model year

All VW Polo models are equipped with a
service interval display indicator in the
instrument panel. Every time the engine is
started, the panel will illuminate for a few
saconds, providing a handy reminder of when

the next servica is requined:

Display shows IN 00 - no senvice required.

Display shows OEL - 10 000 mife (15 000 km)
service required,

Display shows IN 01 - 12 monthly service
redquired,

Display shows IN 02 - 20 000 mille (30 000 km)
SOrvice required.

1998 model year onwards

The service display on later models is simiiar
to the earlier type, but the display is different:
Display clear - no senvice reguined.
Display shows ‘service OIL" - 10 000 mile
(15 000 kmj sanvice required,
Display shows ‘service INSP" - 12 monthiy or
20 000 mife (30 000 km) service requined.
Display shows ‘senvice” when ignition s
switched off - switch on ignition to
determine which service is required.
All models
The display should not necessarily be used as
2 definitive guide to the senvcing needs of your
Polo, but it ks useful &3 a reminder, 1o ensure that
servicing is not accidentally overdooked. Owners
of older cars, or those covering a small annual
mileaga, may feel inclined to service their car
more often, in which case the service interval
display is perhaps less relevant.
The display should be reset whenever a
service is carmied out, and the procedure for
this is described in Section 5.

2 Regular maintenance

1 If, from the time the vahicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the nead for additional work will be minimised,
2 It is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even mone likely
if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional waork
may need to be carried out, outside of the
regular maintenance intervals.

Every 10 000 miles (15 000 km)

3 If engine woar is suspected, a compression
test (refer to the relevant Part of Chapter 2)
will provide valuable information regarding the
overall performance of the main Internal
components. Such a test can be used as a
basis to decide on the extent of the work to
be camied out. If, for example, a comprassion
tast indicates serious internal engine wear,
conventional maintenance as describaed in this
Chapter will not greally improve the
performance of the engine, and may prove a
waste of time and money, unless extensive
overhaul work is carried out first.

4 The following series of operations are thoge
most often required to improve the perform-
ance of a genarally poor-running angine:

Primary operations
&) Clean, inspect and test the battery (See
Weekdy checks and Seclion 11, where
applicable).
b Check ail the engine-refated fluids (See
Weekly checks).
¢l Check the condition and fension of the
auxifiary drivebelt (Section 23).
¢} Renew the spark plugs (Section 21).
&) [nspect the distributor cap and rotor arm
{sea Chapter 58).
fi Check the condition of the air filter, and
ranaw if neceszary (Saclion 26).
gl Check the fuel filtter (Section 28).
h) Check the condition of all hoses, and
check for fuid leaks (Section 12).
i Check the exhaust gas emissions
{Section 332).
5 If the above operations do not prove fully
affective, camry oul the following secondary
aperations:
Secondary operations

All items listed under Primary operations, plus
the following:
a) Check the charging system (see Chap-
fer 5A).
b} Check the ignition system (see Chap-
ter 58).
<) Check the fuel system (see relevant Part
of Chapler 4).
d} Renew the distributor cap and rotor arm
{see Chapter 58).
&) Renew the ignition HT leads (see Chap-
tar 58)

3 Engine oil and filter renewal %

X

1 Frequent ol and filter changes are the most
important maintenance procedures which can
be undertaken by the DIY owner. As engine oil
ages, it becomes diluted and contaminated,
which leads to premature engine wear. The oll
change interval given in this Manual is the
spme as quotad by the manufacturer, but we

recommaend changing the oil and filter more
frequently, perhaps every 5000 milas, or every
6 months. This is particularly relavant to
owners of older vehicles (or those covering a
small annual mileage).

2 Before starling this procedure, gather all
the necassary tools and materials. Also make
sure that you have plenty of clean rags and
newspapers handy, to mop up any spills.
Ideally, the engine oll should be warm, as it
will drain better, and more built-up sludge will
be removed with it. Take care, however, not to

touch the exhaust or any other hot parts of the
engine when working under the vehicle. To
avoid any possibility of scalding, and to
protect yourselfl fram possible skin irritants
and other harmful contaminants in used
engine oils, it is advisable to wear gloves
when carrying out this work.

3 Access to the underside of the vehicle will
ba greatly improved if it can ba ralsed on a lift,
driven onto ramps, or jacked up and
supported on axle stands (see Jacking and
vahicle support). Whichever mathod is chosen,
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13.12 Prise out the door inner trim panal
retaining studs

Front door lock cylinder
(models from July 1997 on)

10 It is not recommended that the lock
cylinder be removed from the later-type lock
assembly, as a special VW assembly toal is
required to ensure that the freewheeling
mechanism is refitted correctly. Front door
lock cylinder renewal on these models should
be entrusted to your VW dealer.

Front door lock

11 Ensure that the window is in the fully-
closad position, then remove the interior door
handle as described in paragraphs 2 and 3.
12 Carefully lever out the door trim panel
retaining studs from the rear edge of the door
{sea lllustration).

13 Carefully peel the foam insulating panel
away from the rear edge of the door (see
Section 14). We found that a small trimming
knife was useful to slice through the bead of

" . . T )
.« - and disconnect the link rods
(arrowed) from the lock

13.16d

s,

13.15a Pull the vacuum pipe off the central
locking unit . . .

adhesive used to attach the foam panal, but
this is a long job, as care must be taken not to
cut the panel. If the panel is ripped or
damaged, a new one must be used on
refitting; any damaged trim clips must also
renewed. Continue as described under the
redevant sub-heading.

14 Remove the exterior door handle as
described in paragraphs 4 to 6.

15 On models with central locking, disconnect
the vacuum pipe from the lock assembly, and
disconnect the main wiring plug from the
central locking positioner (see illustrations).
16 Slacken and remove the lock retaining
bolls at the rear edge of the door. Prise out
the retaining clips and disconnect the lock link
rods from the door frame as necessary.
Manoeuvra the lock out through the door
inner frame, and disconnect the upper wiring
plug from the central locking positioner,
where applicable. Disengage the lock from

. . detach the lock link rod from
the door frame . . .

: B i
13.18a Using a pin punch, press through
the spreader pin . ..

13.15b . . . together with the
connector

the link rods and remove it &
illustrations).

Rear door lock

17 Camy out the operations e
in paragraphs 11 to 15, noting
wiring plug on the rear coor ISee
18 Using a suitable pin puses
spraader pin through the centesy
lock button pivot link rod. Fess
the door. Recover the pin
and detach the pivot from
ilustrations).

18 Unclip the link rod guices
doaor.

20 Stacken and remove the ioc
and manoeuvre the lock and
out from the door (see
necessary, detach the link roc
noting their cormect fitted locase
are different, and must not be

. . « which fits inthe &
link rod pivot

13.18b
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13.18c Unclip the link rods

door handle

=ane the handle with the link rod, and
back into positicn. Make sure the
b operates correctly, then refit the tim
described in Section 12.

or door handle

tha lock retaining clip to the door, and
ais to the rear of the handle. Note: Do
b0 the clip into the door; if the clip is
bed it will be necessary fo remove the
= panel (o recover i,

sk the lock front pivol into place, then
raar of the handla into position. On the
goor, rotate the key through 907 (models
by 1997) or through 45* (models from
57) to engage the handle with the lock
g bever.

ek the operation of the handle, then refit
t screv/ 1o the rear edge of tha door.

i door lock cylinder

s up to July 1997)

bricate the outside of the leck cylinder
locking plates with a suitable lubricant
smmend the use of grease G 000 400
bie from your VW dealer).

the sealing ring to the handie, and

s cylinder.

the coupling plate and spring to the
per, making sure they are corractly
g than check the operation of the lock

1;30 spring to the connecting rod, and
s rod onto the rear of the leck cylinder.

13.20 Removing a rear door lock

29 Refit the extericor handle as described in
paragraphs 22 to 24,
Front doer lock

30 Before refitling, slacken the lock adjusting
(Torx) screw - this screw is normally hidden
behind a plastic plug in the rear adga of the
door (see lllustration). On the right-hand
door, thiz screw has a left-hand thread - e it
unscrews clockwise.

31 Manceuvre the lock assambly
jposition, and engage it with the link rod.
32 Refit the lock bolts and lighten them to
the specified torgue. Where necessary,
reconnect the vacuum plipe and wiring
connector(s) (as applicable) to the lock
assambly.

33 Refit the exterior handle as described in
paragraphs 22 to 24,

34 Remove the plastic plug from the door to
gain access to the lock adjustment screw.
Moting that the screw may have a left-hand
thread (seo paragraph 30), tighten the screw
1o 3 Nm (2 |bf fi) then refit the plastic plug.

35 Where necessary, refit the regulator guide
rail retaining bolts, and adjust as describad in
Section 14,

38 Check the operation of the lock and
handle, then press the polythene insulating
panel back onto the door and refit the door
trim panel retaining clips.

37 Refit the interior door handle as described
in paragraph 21.

Rear door lock

38 Refit the link rods to the lock, making sure
they are comrectly refitted.

inte

14.3b ..

. and h‘l‘tmrm:mkuuml
mounting panel

13.30 Door lock adjustment scraw
(arrowed)

39 Before refitting, slacken the lock adjusting
{Torx) screw - this screw is normally hidden
behind a plastic plug in the rear edge of the
door. On tha right-hand door, this screw has a
left-hand thread - ie it unscrews clochwisa,

40 Manoceuvra the lock aszsembly into
position and tighten the retaining bolts to the
specified torque, Where necessary, reconnect
the vacuum pipe to the lock assembly.

41 Attach the link rod to the pivol, and clip
the pivol into the door. Secure the pivot in
pasition with the spreader pin.

42 Carry out the operations described in
paragraphs 33 to 37, ignoring the remark
about the regulator bolts.

14 Door window glass
mﬁm-
and refitting

Removal

1 Remove the interior door handle as
described in Section 13,

2 Carefully lever out the door trim panel
retaining clips from the door.

3 On models with front door speakers,
ramova five screws and lift away the speaker
mounting panel. Disconnect the speaker
wiring as it becomes accessible ([see
il L

4 Carefully peel the foam insulating panel
away from the door, and remove the panel,
feading the wiring through the holes provided.

14.3¢c Disconnect the wiring from the rear
of the speaker
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14.4a Using a small knife to slice through
the adhesive securing the foam panel to
‘the door

14.6b ... then lift the window glass
upwards and out of the door frame

We found that a small trimming knife was
usaful to slice through the bead of adhesive
used to attach the foam panel, but this is a
long job, as care must be taken not to cul the
panal (see illustrations). If the panel is ripped
or damaged, a new one must ba used on
refitting; any damaged trim clips must also
renewed. Continue as described under the
relevant sub-heading.

Front door window glass

5 Position the window glass so the glass
clamps on the regulator mechanism are
accessible through the door panel cutaways.
6 Slacken the window clamp bolts, and
release the clamps from the glass. Pull the
glass upwards, then tilt it towards the front
and manoeunvra the window glass out through
the top of the door (see illustrations).

14.11a Remove the rear guide channel
UPPEer SCrew . . .

. _ -
14.4b Removing the foam panel

14.10a Pull off the rubber guides in
front...

Rear door window glass

7 Remove the interior door
descnbed in Section 13,

8 Carefully lever out the door trim panel
retaining clips from the door.

9 Carefully peel the foam insulating panel
away from the door and remowve the panel. Wa
found that a small trimming knife was useful
1o slice through the bead of adhesive used to
attach the foam panel, but this is a long job,
as care must be laken not o cut the panel. If
the panel is ripped or damaged, a new ona
must be used on refiting; any damaged trim
clips must also renewed. Continue as
described under the relevant sub-heading.

10 Pull out the rubber guides in front and to
the rear of the window (see illustrations).

11 Remove the rear guide channel upper
screw and lower retaining bolt (see
illustrations).

handle as

14.11b . .. and lower retaining bolt

14.10b ... and to the rear of the rear door
window

12 The window glass is secured to the
regulator by a plastic spreader pin and plug -
the pin fits inside the plug. Using a 3 mm pin
punch, tap out the spreader pin, then usa &
larger punch to drive out the plug, and recoves
them both from the door (see illustration).

13 Lift up the window glass to release it from
the regulator, and move it down as far 88

possible,

14 Pull the rear guide channel forwards off the
door fixed glass, taking cana not 1o pull off the

14.12 Rear window glass-to-regulator
attachmaent details

1 Plastic plug 3 Window glass
2 Spreadsr pin 4 Pin punch
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A e asdde obhangs’
downwards . ..

seal beneath it. Once it Is free, pull the
al down a little to release the top from
ar seal, then remove it upwards from
{see illustrations).

Bl the window glass upwards out of the
{see illustration).

¥ necessary, the fixed glass can now be
Poaged from the sealing strip and
&1 from the door.

window regulator
S=move the window glass as described

sase the retaining clip, and free the
tor cables from the door. On modals

Sactric windows, disconnect the wiring
v from the motor (see illustration).

=an the regulator retaining bolts, then
regulator slightly so that the bolt heads
5e passed through the holes in the inner
{zee illustrations).

A4 3db __ then ey ) from the Door

20 Manoceuvre the regulator mechanism
downwards and out through the door aperture
(see illustration).

Rear window regulator

21 Remove the window glass as describad
earfier.

22 Loosen the regulator retaining bolts, then
lift the regulator slightly so that the bolt heads
can be passed through the holas in the inner
door (see illustration). Recover the foam
spacer from the regulator spindle, where
fitted.

23 Manoeuvre the regulator downwards out
through the door aperture (see lllustration).

Refitting

Front door window glass

24 Manoeuvre the window glass into position
and engage it with the regulator clamps. Make

18 Disconnecting the electric window
maotor wiring plug

2£.20 Removing the window regulator
from a front door

14.19a Front window regulator boit
locations (arrowed)

14.22 Rear door window regulator bolts
(two of four arrowed)

14.15 Lifting out the rear door window
glass

sure the glass is comectly seated, then lightly
tighten the regulator clamp nuts.

25 Check that the window glass moves
smoothly and easily, and closes fully. If
necessary, slacken the regulator clamp nuts
then repasition the glass as necessary. Once
the window operation is correct, tighten the
clamp nuts to the specified torque.

26 Press the foam insulating panel back
intc position, making sure it is correctly
seated, and refit the trim panel clips.
Refit the inner trim panel as described in
Section 12.

Rear door window glass

27 Where removed, ease the fixed glass into
position, making sure it is comectly seated in
tha sealing strip.

28 Refit the rear guide channel to the fixed
glass.

14.19b Lift the regulator so that the bolt
heads (arrowed) can pass through the
holes in the door frame

14.23 Removing the rear door window
regulator
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29 Insert the plastic plug and spreader pin
into the window glass, so that the assembly
protrudes an equal amount either side of the
glass (see illustration).

30 Guide the window glass into the top of the
door, taking care as it is quite difficult to align.
Insert the glass into the top of the lifting rail
slot, again ensuring that the edge of the glass
is central in the siot.

31 Tap the top of the glass down gently, so
that the spreader pin/plug assembly locates in
the lifting rail.

32 Refit the rear guide channel upper and
lower retaining screws, then fit the front and
rear rubber guides.

33 Check that the window glass moves
smoocthly and easily, and closes fully.

34 Once the window is operating correctly,
press the foam insulating panel back into
position, making sure it is correctly seated,
and refit the trim panel clips. Refit the inner
trim panel as described in Section 12,

Front window regulator

35 Manoeuvre the regulator into position
through the door aperture, hooking the bolt
heads into engagement with the inner door.
Tighten all its fixings to the specified torque.
Where necessary, reconnect the wiring
connector to the regulator molor.

36 Clip the reguiator cables into position then
refit the glass as described above.

Rear window regulator

37 Manoauvre the regulator into position
through the door aperture then refit the
retaining bolts and tighten them to the

15.2a Inside the tailgate, remove the
handle retaining scraw .

18.29 an-pum spreader pin
{(arrowed) so that they protrude an equal
amount either side of the glass

specified torque. Where necessary, reconnest
the wiring connector to the regulator motor.
38 Refit the glass as described above.

struts -
ng

15 Tailgate and
removal and

Removal

Tailgate

1 Open up the tailgate, then disconnect the
battery negative terminal. Note: If the vehicle
has a securily-coded radio, check that you
have a copy of the code number before
disconnecting the battery. Refar fo yvour VW
dealer If in doubt.

2 Slacken and remove the tallgate handie
retaining screw, then release the tailgate tim
panel clips, carefully levering batween the
panel and tailgate with a flat-bladed
screwdriver. Work around the outside of the
panel, and when all tha clips are releasad,
remove the panel (see illustrations).

3 Disconnect the wiring connectors situated
behind the trim panel, and free the washer
hose from the tallgate wiper motor. Also
disconnect the wiring connectors from tha
heated rear screen terminals, and free the
wiring grommats from the tailgate.

4 Tie a piece of string to each end of the
wiring then, noting the comrect routing of the
wiring harness, release the harmess rubber
grommets from the tailgate and withdraw the

15.2b ... then release the sacuring clips
and remove the tailgate trim panel

15.6 Tallgate hinge securing bolts
(arrowed)

wiring. When the end of the wiring appess
untie the string and leave it in position in &
tailgate; it can then be used on refitting -"
draw the wiring into position.

5 Using a suitable marker pen, dmwa'm-
the outline of each hinge, marking its comes
position on the tailgate.
6 Have an assistant support the tailgate, thee
release the support struts from their balijioss
mountings on the tallgate as described &
paragraph 10. Slacken and remove the boss
securing the hinges to the taiigate,
remove the tailgate from the vehicle [
illustration). Where necessary, recover =
gaskets fitted betwean the hinge and taligsse
T Inspect the hinges for signs of wear &
damage and renew if necessary. The hinges
are securad to the vehicle by nuts or B8
(depending on model) which can be accesse
once the headlining has been freed from
trim strip and pesled back. .
8 On refitting ensure that the hinge gasket &
in good condition, and secure the hings &
position.

Support struts

9 Support the tailgate in the open position.
using a stout piece of wood, or with the

of an assistant,
10 Using a small flat-bladed scre y
raise the spring clip and pullthasuppm 5
off its balljoint mounting on the tailgate
illustration). Raise the second retaining
then detach the strut from the balljoint on
body and remove it from the vehicle, If
struts are to be re-used, do not pull the spe
clips out completely, or they will be dama

Refitting
Tailgate

11 Refitting is the reverse of re
aligning the hinges with the marks
before remaoval.

12 On completion, close the tallgate
check its alignment with the surrou 3
paneis. If necessary, slight adjustment can &
made by slackening the retaining bolis ==
rapositioning the tailgate siightly on its hin
if the tailgate buffers are in need
adjustment, continue as follows.

13 Carefully lever out the retaining pins

15.10 Prise out the tailgate support stns
spring clip [arrowed)
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we the buffer from the tailgate. Remove
ar pad from the buffer to gain access

djust the /eft-hand-threaded sleeve 1o
a 3 mm clearance as shown (see
stration). Refit the rubber pad then pull out
 buffer slide then push it back in until the
engage with the slots in the siide, the
siance between the rubber and buffer
d be as shown (see illustration). Refit
b buffer to the tallgate and secure it in
on with the retaining pins. Close the
Bcate to the second lock detenl, then open
8o again to reset the buffer. Remove the
ster pad and complete the adjustment by
aning the clamp screw lightly (1 to 2 Nm)
rafitting the rubber,

15.13b Tailgate rubber buffer setting
b= 10mm

Support struts

14 Refitting is a reverse of the removal
procedure, ensuring that the strut is secursly
held by its retaining clips.

16 Tailgate lock components -
Removal
Tailgate lock

1 Open up the tailgate, then remove the tail-
gate trim panel as described in paragraph 2 of
Section 15.

16.2a Boot light wiring plug (4) and lock
operating rod (B)

2 Disconnect the wiring plug for the boot
light, then detach the lock and handle
operating rod using a suitable flat-bladed
screwdriver (see lllustrations).

3 Loosen and remove the lock retaining
screws, then manceuvre the lock out of
position {see illustrations).

Tailgate lock handle

4 Open up the tailgate, then remove the
taligate trim panel as described in paragraph
2 of Saction 15.

5 Disconnect the pull rod from the handle
assembly, and whera applicabla, unclip the
central  locking operating rod (see
ilustrations).

16.3a Tailgate lock retaining screws
(arrowed)
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16.5a Tailgate lock cylinder, showing
handle pull rod (A), wire clip (B) and central

operating rod

A-A

17.1 Central locking system compeonents

1 Bi-pressure pump 5 T-piece

2 Taiigate lock positioner & Dwoor pifiar connector
3 Rear door lock positioner 7 Pipe connecior

4 Front door flock positionar 8 Vacuum pipe

9 Front door lock positionar
10 Rear door lock positionar
11 Fuel filler flap positioner

16.7b ... and withdraw the hand
the tailgate

6 Lever out the securing wire cig @
the lock cylinder from the has
Hustrations). Recover the O
7 Remove three Torx g
remove the handle from the S8
illustrations).

Tailgate lock cylinder

8 The lock cylinder is removed
in paragraphs 5 and & above.
Huﬂmm -
9 Refitting Is a reversal of Hes
removal procedure. Before rafitiiag
panel, check the operation of @
components and (where necess

1 Higher-specification models ars &
with a central deor locking sys
automatically locks all doors and
in unison with the manual lock
front door. The system is op =
pressure pump, which supplies o
lock the doors, and préssure 10 LSS

[see illustration). Apart from the
locking positioners and tha bi-p
the door locks are identical to
2 Should the system develop & Saas
condition and security of the
firat be checked. A leak will catss
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17.5a Pull out the bi-pressure pump. ..

17.9 Pulling off the
tailgate lock positioner

pressure pump to run longer than five
seconds, and if it runs for thirty-five seconds,
an internal control unit will automatically
switch it off.

Removal

Central locking pressure pump

3 The central locking operating pump S
located on the right-hand side of the luggage
compartment, behind the right-hand sida trim
panel. Before removal, disconnect the battery
negative lead. Note: /f the wehicle has a
security-coded radio, check that you have a
copy of the code number before
disconnecting the batiery. Refer lo your VW
daaler if in doubt.

4 Open the tailgate, than lower the right-hand
side trim panel by turning the two fastenars
through 90°.

£ Lift out the first-aid box tray, where fitted.
Lift the pump carefully out of the insulation
AT TRAR R T W Crr R
pressure pipe from the pump, and
the pump from the vehicle (see

lock positioner

positioner is removed with the door
as described in Section 13,
remove the positioner from the lock, first
the lock latch to the locked position then
o the door window stop buffer. Unscrew
@ remove the positioner refaining Torx
‘w—ww. Release the retaining clips and remove
®e cositioner from the lock, noting how the
sessoner plunger is engaged with the lock
-

17.5b ... then disconnect the wiring
plug...

17.11a Lift up the retaining clip . ..

Tailgate lock positioner

& Remove the tailgate trim panel
described in paragraph 2 of Section 15.
@ Disconnect the vacuum pipe from the
positioner (see ilustration).

10 Referring to Section 16, disconnect the
operating rod from the lock cylinder.

11 Lift up the retaining clip, and press the
positioner to the laft to remove it from its
location in the tailgate (see illustrations).
Fuel filler flap positioner

12 To gain access to the filler fiap positioner,
remove the pressure pump as described in
paragraphs 2 and 3. With the pump removed,
take out its insulation packing.

as

[

17.13 Fuel filler flap positioner details

4 Opevating rod
5 Fuel filler flap

.« then slide the positioner to the
left and remove

13 Slacken and remove the positioner
retaining screws (see illustration). Pull the
positioner and ils operating rod out of its
location, disconnecting its vacuum hose as it
becomes accaessible. Note that the rear light
cluster will have to be removed (see Chapler 12)
when refitting the positioner, in order to guide
the lacking rod info the filler cap.

Refitting

14 Refitting is a reverse of the relevant
removal procedure, making sure all vacuum
pipe connections are securely remade. On
completion, check the operation of all central
locking system componenis.

17.11b .

18 Electric window components
- removal and refitling

Window swilches
1 Refer to Chapter 12.
Window motors

Removal

2 Remove the regulator assembly as
describad in Section 14.

3 Remove the three cross-head motor
retaining screws from ona side of the motor,
and recover the plastic spacer sleaves (see
illustration).

4 Turn the regulator assembly around, and
remove the five cable drum securing Screws.
Open the hinged cover and remove the wiring
connector from its location (see llustration).
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18.3 Electric window motor securing
screws (1) and spacer sleeves (2)

5 Pull the cable drum off the gear housing by
hand - it may be necessary to rock it loose.
Refitting

6 If a new motor is being fitted, remove the
fitting cover. Pull the drive gear off the old
maotor shaft, and recover the spacer washer,
Fit the drive gear and washer 1o the cable
drum (see illustration).

T Make sure thal the motor drive gear com-
ponents are sufficiently lubricated (VW recom-
mend grease G 000 450 02 - available from
your VW dealer) and free from dust and dirt.

B Check that the cable is cormectly located on
the drum, then engage the cable drum with
the motor. It may be necessary to turn the
drum and motor slightly to achiave
satisfactory engagemaent.

9 Rafit the cable drum securing screws, and

18.4 Electric window motor details

1 Cable drum 3 Hinged cover
securing screws 4 Cable drum
2 Wining connector
10 Turn the assembly over, and refit the
motor retaining screws.
11 Refit the regulator assembly as described
in Section 14.

19 Exterior mirrors and %
associated components -
a 1 and rofit &
Removal

Manually-cperated mirror

1 Remove the door inner trim panel as
described in Section 12.

2 Remove the insulation from the door frame,

tighten in the sequence shown (see then undo the retaining screws and free the
Mustration). Refit the wiring connector, and  miror  adjustment  mechanism  [see
secure by closing the hinged cover, illustration).

9 10 1 2

18.2 Exterior mirror components

Mirror housing 7 Manual control
Mirror glass mechanizsm
Mirror baseplate 8 Cover
Spreader nut 8 Clip
Cross-head screw 10 Mounting
Manual mirrar sCraw

controf knob

18.6 Fitting the drive gear (2 &
washer (1) to the cable

3 Slacken and remove the mes
the door. Recover the mimor bases
Electrically-operated mirrae
4 Remove the door innec e
described in Section 12 and &%
mirrer wiring connector (See Mo
§ Remove the insulation from s
then undo the mounting Scress &
the mimor assembly from &
llustrations). Recover the bassss
minror. -
Mirror glass

Note: The mirror glass is clioes
Removal of the glass without =
tool {(numbar 80-200) is Niely
braakage of the glass. )
o Syt

. ‘ !
FEWEL ;-
. e/

a
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19.5a Mirror wiring is protected from the
metal edge of the door frame by a foam

insulation block

Warning: Wear thick gloves and

A eye protection when removing
the mirror glass - even if the
glass is not broken, it may break

during removal

6 Insart a wide plastic or wooden weadge

between the mirror glass and mimor housing,

and carefully prise the glass out. Take great

care when removing the glass; do not use

excessive force, as lhe glass is easily broken,

7 Remove the glass from the mirror. Whera

applicable, disconnect the wiring connectors

from the mirmor heating element.

Mirror switch

{electrically-operated mirror)

8 Rafer to Chapler 12.

Electrically-operated mirror motor

8 Remova the mimor glass as described above.
10 Undo the retaining screws and remove
the moter, disconnecting its wiring connector
as it bacomes accessible.

Refitting

11 Refitting is the reverse of the refevant
removal procedura.

20 Windscreen, tailgate and fixed

LT T

Theso areas of glass are secured by the light
fit of the weatherstrip in the body aperture, and
are bonded in position with a special adhesive.
Renawal of such fixed glass is a difficult, messy
and time-consuming task, which is beyond the

Z3.1a Unclip the trim cover from the front
soat inner rail . ..

19.5b Remove the three mounting screws

scope of the home mechanic. It is difficult,
uniess one has plenty of practice, to obtain a
secure, waterproof fit. Furthermore, the task
carries a high risk of breakage; this applies
especially to the laminated glass windscreen.
In view of this, owners ane strongly advised 1o
have this sort of work camied out by one of the
many specialist windscrean fitters,

21 Sunroof -
general information

Due to the complexity of the sunroof
mechanism, considerable expertise is needad
to repair, replace or adjust the sunroof
components successiully. Removal of the roof

first requires the headlining to ba removed,-

which is a complex and tedious operation,
and not a task to ba undertaken lightly.
Therefore, any problems with the sunroof
should be referred to a VW dealer.

22 Body exterior fittings -
removal and refitting

Ay

Wheelarch liners and body
under-panels

1 The various plastic covers fitted to the
underside of the vehicle are secured in
position by a mixture of screws, nuts and
rataining clips, and removal will be fairly
obvicus on inspection. Work methodically

23.1b ..
the outer rail

19.5¢ ... and remove the mirror from the
door

around the panel, removing its retaining
scraws and releasing its retaining clips until
the panel is free and can be removed from the
underside of the vehicle. Most clips used on
the vehicle are simply prised out of position,

2 On rafitting, renew any retaining clips that
may have been broken on removal, and
ensure that the panel is securely retained by
all the relevant clips and screws.

Body trim strips and badges

3 The various body trim strips and badges
ara hald in position with a special adhesive
tapa. Removal requires the trim/badge 1o be
heated, to soften the adhesive, and then cut
away from the surface. Due to the high risk of
damage 1o the vehicle's paintwork during this
agperation, it is recommended that this task
should be entrusted to a VY dealer.

23 Seats - %
remaoval and refitting N
-
Removal
Front seat

1 Slide the seat forwards and unclip the trim
cover from the seat inner guide rail. Remove
the cover rearwards. Repeat the operation on
the outer seat rail (see illustrations).

2 Slide the seat backwards and remove the
rearward trave! limiter Allen bolt and nut from
the front of the seal centre guide rail (see
illustration).

. and the cover or end plug from 23.2 Removing the rearward travel limiter

niut and bolt
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3.3 Nolse insulation tray fastener locations
(arrowed)

make sure that the vehicle ramains level, or if it
is at an angle, that the drain plug is at the
lowest point. Where applicable, release the
fasteners and remove tha noise insulation tray
from under the engine (see lustration).

4 Using a socket and handle or a ring
spanner, slacken the drain plug (at the rear of
the sump) about half a tumn (see illustration].
Position the draining container under the drain
plug, then remove the plug completely (see
Haynes Hint). Recover the sealing ring from
the drain plug.

5 Allow some time for the old oil to drain,
noting that it may be necessary o reposition
the container as the oil flow slows to a trickle.
& After all the oil has drained, wipe off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the

HAYNES

Keep the drain plug pressed into the
sump while unscrewing it by hand last
couple of turns. As the plug releases,
move it away sharply so the stream of
olf issuing from the sump runs into the
container, not up your sleave!

3.12a Remove the oil fillercap ...

3.4 Slackening the sump drain plug

drain plug apening, and refit the plug. Tighten
the plug to the specified torque setting.

7 Maove tha contalner into position under the
oil filter, which is located on the front of the
eylinder block,

B Using an oil fitter ramoval tool if necessary,
slacken the filter initially, then unscrew il by
hand the rest of the way (see illustration).
Empty the cil in the filter into the container.

9 Use a clean rag to remove all oil, dirt and
sludge from the filter sealing area on the
ongine. Check the old filter to make sure that
the rubber sealing ring has not stuck to the
engine. If it has, carefully remove it.

10 Apply a light coating of clean engine ofl to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmby by hand only - do not use any tools.

11 Remove the old oil and all tocls from
under the car, then lower the car to the
ground (if applicabla),

12 Remove the dipstick, then unscréew the ol
filler cap from the cylinder head cover. Fill the
engine, using the comect grade and type of oil
{zee Lubricants and flufds). An oil can spout or
funnel may help to reduce spillage. Pour in half
the specified quantity of ofl first, then wait a
few minutes for the oil to fall to the sump (see
illustrations). Continue adding oil a small
quantity at a time until the level is up to the
bottom of the hatched area on the dipstick.
Adding around 0.5 litres of oil will bring the
level into the hatched area on the dipstick.
Add a little more oil until the level is up to the
top of the hatched area on the dipstick, then
refit the dipstick and the filler cap.

13 Start the engine and run it for a few
minutes; check for leaks around the oil filter

3.12b ... then fill the engine using the
correct grade and quantity of oil

3.8 Loosening the oil filter using a chain-
type removal tool

seal and the sump drain plug. Note that thare
may be a few seconds delay before the oil
pressure warning light goes out when the
engine is started, as the oil circulates through
the engine oil galleries and the new oil filter
before the pressure builds up.

14 Switch off the engine, and wait a few
minutes for the ol to settle in the sump once
more, With the new oll circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necessary. Refit
the noise insulation tray to the underside of
the engine, where applicable.

15 Dispose of the used engine oil safely, with
reference to General repair proceduras in the
Reference section of this manual,

X

1 Firmly apply the handbrake, loosen the
front readwheel bolls, then jack up the front of
the car and support it securely on axle stands.
Remove the front roadwheels.

2 For a comprehensive check, the brake pads
gshould be removed and cleaned. The
operation of the caliper can then also be
checked, and the condition of the brake disc
itsell can be fully examined on both sides.
Refer to Chapter 9 (see Haynes Hint).

3 If any pad's friction material is womn 1o the
gspecified thickness or less, all four pads must
be renewed as a sal.

4 Frent brake pad check

For a quick check, the thickness of the
friction material on each brake pad can
be measured through the aperture in
the calfiper body
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3 Slide the seat fully backwards, disengaging
it from the outer guide rails and remove it from
the vehicle. Recover the plastic guide pleces
from each of the seat guides, and renew them
if they show signs of damage or deterioration .
Rear seat assembly

4 Lift up the rear seal cushion(s), then press
together the spring legs and release from the
hinges. Remove the seat cushion(g) from the
vehicle.

6 Fold down the rear seat backrest(s).

8 On models with a split folding rear seat,
carefully prise out the double-ended retaining
clip out from the top of the centre hinge phvol.
7 Using a small fat-bladed screwdniver,
depress the locking hook at the side of the
backrest, than move tha backrest upwards to
release its pivot pin. Disengage the backrest
from the cenire hinge, or from the other locking
hook (as applicable), and remove it from the
vahicle. On models with a spiit folding rear seal,
remove the opposite seat back in the same way.

Refitting

Front seats

8 Before refitting. examine the seat guide
pieces for signs of wear or damage, and
ranew if necessary. Refitting is a reverse of
the removal procedure, ensuring that the seat
adjustment lever engages cormectly with the
centre guide locking plunger as the seat is
rafitted.

Rear seat assembly

8 Refitting is the reversa of removal, making
sure the seat backs and cushions are clipped
securely in position.

24 Frontm‘tbattt&nﬂunlng
mechanism -
general information

Most models covared in this manual are
fitted with a front seat beit tensioner system.
The system is designed to instantanesously
take up any slack in the seat belt in the case
of a sudden frontal impact, therefore reducing
the possibility of injury to the front seat
occupants. Each front seat is fitted with ils
system, the tensioner being situated behind
the sill trim panel.

25.1 Unclip the cover from the seat beit
upper mounting . ..

The seat belt tensioner is triggered by a
frontal impact above a pre-determined force.
Lesser impacis, including impacts from
behind, will not trigger the system.

When the system is triggered, the explosive
gas in the tensioner mechanism retracts and
locks the saat belt through a cable which acts
on the inertia reel. This prevents the seal belt
moving and keaps the occupant firmly in
position in the seat. Once the tensioner has
been triggered. the seal belt will be
permanently locked and the assembly must
be renewed. If any abnormal rattling noises
ars heard when pulling out or retracting the
beit, this also indicates that the tensioner has
bean triggered.

There is a risk of injury if the system is
triggered inadvertently when working on the
vehicla, and it is therefore  strongly
recommended that any work involving the
saat belt tensioner system is entrusted to a
VW dealer. Note the following wamings before
contemplating any work on the front seat
balls,

Waming: Do nol expose the

tensioner mechanism to tempera-

tures in excess of 100°C 212°F).

If the tensioner mechanism is
dropped, it must be renewed, even it has
suffered no apparent damage.

Do not allow any solvents lo come into
contact with the tensioner mechanism.

Do not attempt fo open the tensioner
meachanism as it contains explosive gas.

Tensioners musi be discharged before
they are disposed of, but this task should
be entrusted to a VIV dealer.

. . loosen the mounting bolt. ..

25.2b ...and remove it from the car,
noting the fitted order of all components

Warning: On models g

25 Seat belt components -
removal
with seat belt tensioners
Saction 24 befora proce

and refitting
A under no circumstances
you attemptl to separate the
assembly from the inertia reel.

Removal

Front seat belt - three-door modeais

1 Pull the cowver off the seat bait
mounting, for access to the mounting Bas
beneath (see illustration).
2 Unscrew and remove the upper mous
boll, recovering any washers or apaws.
noting the correct fitted order uI'.
components (see illustrations).
amlluﬁﬂnmbbmdmrumumwﬂ:h
area arpund the B-pillar trim panels. Cansis
prisa off tha B-pillar upper trim ps
redeasing it from its clips on the door 5 =
4 Remove the screw at the bottom -nl’ _'
door aperture securing the side trim pansi s
the door sill trim panel. Loosen the sl Tie
panel in the area whera it joins the side

panal,

& Fold the rear seat backrest forwards.
6 Unscrew the seat backrest localing B8
from the side trim panel.
7 Unscrew the two aval-shaped buttons §
tha rear of the side trim panel.
8 Werking around the edges of the side &8
panel, release the panal from ils retaining C5es
and remove it from the car.

9 Remove two cross-head scraws &9
detach the seat belt guide clip from tl‘-
pillar.

10 Loosen and remove the seat bDelt n
mounting bolt, and remove the belt reel fees
its location. Mote: Removing tha @
mounting bolt disables the seat belt fen:
mechanism - do not rafit the bolt whils 8
seat belt Is removed from the car, as
enables the system once more,

11 The seat belt side/sliding anchor and &5
seat ball stalk can be simply unbolted 2
removed with the seat beit - fold back
carpet for access to the bolts, as requis
Mote the comact fitted order and poarﬂ&nd
bolts and washers, for refitting.

Front seat belt - five-door models

12 Remove the seat belt upper muan
mE—lem‘uppa'h'lmpamlas described
paragraphs 1 to 3. With the trim p
removed, the seat belt height adjuster can &&
unbolted and removed, H required
illustrations). ]
13 Loosen the door sill trim panels in the &
around the base of the B-pillar. Prise off i
B-pillar lower trim panel, releasing it from &
retaining clips, and pulling it forward off #he
mounting pin at the base of the panel (see
illustrations).
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4 I

25.12b Prise off the B-pillar upper trim

25.12a Pulling off the weatherstrip from
the door aperiure

25.13a Carefully prise away the B-pillar
lower trim panel . . .

adjuster can be unbolted and removed

Rear seat belt - three-door models

15 Remove the rear parcel shelf, and fold the
rear seal cushions and backrest forwards.

16 Rermove the side trim panel as described
in paragraphs 6 1o B.

17 Remove the two Torx screws from the
parcel shelf side support, then unhook the
panel from the two retaining lugs on the C-
pillar and remowve it from the car.

18 Unscrew the two nuts from the base of
the C-pillar trim panel, then prise off the C-
pillar trim panel and remove it from the car.
18 Depending on model and the amount of
access required, it may be necessary fo
partially remove and fold back the carpeted
trim panei from the rear wheel housing.

20 Pull the cover off the seat belt upper
mounting, for access to the mounting bolt
beneath (see illustration).

21 Unscrew and remove the upper mounting

£ F=move the seat beit guide clip, inertia
i, side anchor and seat bell stalk as
bed in paragraphs 9 to 11 (see

25.14a Loosening the seat belt side

25.12¢ . ..and remove it from the car

25.13b ... 1o release the retaining clips (A)
and the mounting pin (B)

bolt, recovering any washers or spacers, and

noting the correct fitted order of all
components.

22 Loosen and remove the [nertia reel
mounting bolt (see illustration), and lower tha
reel out of position,

23 The seat belt side anchorages and seat
belt stalks can be simply unbolted and
ramoved with the seat belt, Note the correct
fitted order and position of all bolts and
washers, for refitting.

Rear seat belt - five-door modals

24 Remove the rear parcel shelf, and foid the
rear seat cushions and backrest forwards.

25 Unscrew the seat backrest locating pin
from the rear door aperture trim panel, and
unscrew the two oval-shaped buttons,

268 Working along the panel, releass the door
apertura trim panel from its retaining clips and
remove it from the car.

. and the inertia reel mounting
balt

=.14b .. 25.20 Cover removed from rear seat belt

upper mounting

25.22 FAear seat belt inertia reel mounting
bolt (arrowed)
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26.6 Press the glovebox stop legs
inwards . ..

27 The remainder of the removal procedure
is as described for three-door modals, in
paragraphs 17 to 23,

Refitting

28 Refitting Is a reversal ol the removal
procedure, ensuring that all the seat belt
mounting bolts are securely tightened. Also
ensure that all disturbed trim panels ara
comecily located and securely retained by all
the relavant retaining clips. When refitting the
upper trim panels, the height adjustment laver
must engage comrectly with the seat belt
upper mounting bolt.

26 Interior trim -
removal and refitting

iy

Interior trim panels

Note: Specific details for most inferior pangls
are contained within Section 27.

1 The interior trim panels are secured using
aither screws or wvarious types of ftrim
fasteners, usually studs or clips.

2 Check that there are no other panels
overlapping the one to be removed; usually
thera is a sequence that has to be followed,
and this will only become cbvious on close
inspaction.

3 Remowve all obvious fasteners, such as
screws, If the panel will not come free, it is held
by hidden clips or fasteners. These are wsually
situated around the edge of the panel, and can
be prised up to release them:; note, howeaver

. and withdraw the glovebox (seen
with steering wheel removed)

26.7 ..

that they can break quite easily s0
replacements should be available. The best way
of releasing such clips without the comect type
of tool, is to use a large flat-bladed screwdriver.
Mote in many cases that the adjacent sealing
strip must ba prised back to release a panel,

4 When removing a panel, never use excessive
force or the panel may be damaged; always
check carefully that all fasteners or other
relevant components have been removed or
released before attempting to withdraw a panel.
5 Refitting is the reverse of the removal
procedure; secure the fastenars by pressing
them firmly into place and ensure that ail
disturbed components are comeclly secured
to prevent rattles.

Driver’s side glovebox

8 Open the glovebox, and press the stop leg
at either side inwards so that the glovebox
can be lowered right down (see illustration).
7 Pull the glovebox out at the bottom to
release it from its lower hinge, and manoeuvre
the glovebox out of the facia (see illustration).
B8 The driver's side footwell cover can now be
removed if required; this is secured by two
cross-head screws (see illustrations).

8 Refitting is a reversal of removal.

Passenger’s side glovebox

Mote: Models with a passenger airbag do not
have a giovebox on the passenger's side. To
remove & passenger’s side airbag, refer to
Chapler 12.

10 Open the glovebox lid, and remove four
screws inside the glove compartment {three at
the top, one at tha back). One of the screws

. and remove the driver's side
footwell cover

26.8b ..

26.10a Remove the screw behind each
hinge . ..

26.8a Remove the cross-head screw &8
githerend...

also retains the glovebox lid catch - recs
this as the screw is removed. Remove
screw each side behind the glovebox &S
hinge, and withdraw the glovebox from &
facia (see illustrations).

11 Tha passenger's side shelf will
come out with the glovebox, or can 8
removed by unscrewing the two ral
screws at the top, and pulling the shelf ¢
its location.

12 Refitting is a reversal of removal.

Carpets

13 The passenger compariment floor o
is in one piece and is secured at its adg
scraws or clips, usually the same fasies
used to secure the various adjoining
panels.

14 Car‘pat removal and r‘eﬁlﬂng Is reasc
straightforward but very time-cons
because all adjoining trim panels must § 3
removed first, as must components such &
the seats, the centre console and seat
lower anchorages.

Headlining

15 The headlining is clipped to the rout
can be withdrawn only once all ﬂmnga !
as the grab handles, sun visors, 100
fitted), windscrean and rear qumat

and related trim paneis have been ra
and the door, tailgate and sunroof ap
sealing strips have been prised clear.
18 Note that headlining remowval rag ;
considerable skill and experience if it Is to &8
carried out without damage, and is the
best antrusted to an expert.

26.10b . .. and withdraw the passenger's
side glovebox from the facia
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;-i"“

-"_ -
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¥ 18 Removing the grab handle securing 27.1a Unclip the gear lever gaiter. .. 27.1b ... then unclip the console top
screws [armrowed) cover, and lift it over the gear lever
=b handles the gear lever. Unclip the top cover from the
E . centre console, and remove over the gear 28 Facia panel assembly - §
4 E;p‘o’:l’::::: grab handla down and hold it in laver, feeding the gear lever gaiter through the al and refi Iing
= - cover [see illustrations). ‘

2 Ihe grab handie sacunng_scraws 2 On autematic transmission models, unde
sated under two flaps, which can be

B ol awung Upwards for #Gcess the screw under the detent button on the lever
ReEr " e handie, and lift the handle from the lever. HAYNES Label each wiring connecior

fllustration).

3 Detach and lift the selector cover up from the as It Is disconnected from Hs

_nvl:mmsmandtahanﬁtha P, ot ThE K will

3 "‘"“’. i 3 Remove the two plastic nuts at the rear of prove useful on refitting,
ngisar ot temayel the conscle, and the cross-head screw at the when routing the wiring and feeding

very front (see illustrations). the wiring through the facia aperturas.
re console - 4 Lift the conscle upwards, releasing it from
moval and refitting the studs at the rear (see illustration). Removal

g‘: Recover the plastic spacers from the studs 4 Disconnect the battery negative terminal.

once the console is removed. Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
BNC val Refitting number before disconnecting the batiery.
Cn manual transmission models, unclip the 5 Refitting Is the reverse of remaval, making Refer to your VW dealer if in doubt.
fever gaiter from the console, and liftitup  sure all fasteners are securely tightened. 2 Remove the centre console (Section 27).

3 Remove the steering column (Chapter 10).
4 Remove the instrument panel assembly and
radic/cassette unit as described in Chapter 12.
Also remove the front (upper) treble loud-
speakers from the facia, where fitted.

5 On models equipped with a passenger's side
airbag, remove the airbag unit (Chapler 12),

6 On models not egquipped with a
passenger's side airbag, remove the glovebox
as described in Section 26,

7 If not alraady done, remove the driver’s side
glovebox and the footwell cover, as described
in Saction 26.

8 Working around the fusefrelay panel,
disconnect the aerial plug (which may have a
foam insulating cover), then unscrew the nut
and detach the earth strap (see illustrations).

27.3a Remove the two plastic nuts
(arrowed] . . .

RO

28.8a Disconnact the aerial lead . . . 28.8b ...then unscrew the retaining nut
(arrowed) and detach the earth strap

27.4 Removing the centre console
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28.9a Release the retaining clips at each

8 Feleasze the clips at either side of the fuse
panel, and pull it from its location for access
to the wiring plugs at the rear (see
illustrations).

10 Disconnect all the wiring plugs from the
rear of the fuse/relay panel, labelling them for
refitting (see illustration). We found that, in
practice, the plugs are so designed that they
will only fit in one place, but labelling definitely
makes reconnecting the plugs much lass
time-consuming.

11 Open both front doors, and disconnect
the wiring harness connector each side by
unscrewing it - a suitable C-spanner may be
required. Detach the wiring plug from the door
pillar by twisting and releasing its bayonet
connecting ring on the door side of the pillar
(see ilustrations).

12 Unscrew the nut, and disconnect the

28.11a Using a C-spanner, turn the
harness locking ring . . .

28.12 Remove the nut [arrowed) and
disconnect the earth wire at the
passenger's side of the facia

28.90 ... then Inwnriha fusa/relay panel

earth wire from the lower passenger's side of
the facia (see illustration).

13 Lever off the plastic cap from each end of
the facia panel, and remove the bolt beneath
(see dlustrations).

14 Refer to Chapter 3, Section 8 and remove
the heater contral panel. Pull out the shelf or
switch panel (depending on model) below the
heater controls. Where applicable, disconnect
the wiring from the switches (see illustration).
15 Remove the cross-head screws and the
nut, and remove the facia central support
from below the heater control panel. Also
remove the two screws on the underside of
the facia, which secure another support
bracket (see illustration).

16 Reach in through the instrument panel
aperture, and disconnact the facia vent plastic
duct. Pull the duct to one side, for access to

28.11b ... to release its bayonet fitting . . .

28.13a Lever out the plasticend cap...

the rear of the panel, noting &

the two facia mounting nuts be
assistant support the facia, thes
remove the nuts (see mm
17 Similarly, reach in
passenger's glovebox apes
disconnect the facia vent plastic 858
duct out of the way (or remove B &
for access to the two facia mo
behind. Have an assistant aq:pﬂ
then remove the nuts (see Hlustrations
18 Carefully ease the facia assamhty'
from the bulkhead. As it is withdrawn, ralses
the wiring harmess from its retaining clips o=
the rear of the facia, whilst noting its comss
routing (see Haynes Hint at the start of &8
Section). Remove the facia assembly from he
vehicle. Recover the sealing grommets whics
ara fitted to the facia mounting studs; renes
them if they are worn or damaged.

28.11c ... then recover the ring from the

door pillar |

28.13b ... then remove the bolt at each
end of the facia
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28.14 Disconnecting the wiring plugs from the switches beluw 28.15 Facla t:-amml supp-urt nma-s-hund screws [A), nut (B) and
the heater controls additional support screws (C)

Refitting position. Using the labels stuck on during through their respective aperturas, then
I removal, ensure that the wirlng s refit alf the facla fasteners, and tighten
i | .
I: . ; :! eLlr:“ ﬁﬂﬁ ;“:: :;:x:b;i F:L:tﬂte by comectly routed and securaly retained by them sacirely.
' F its facia clips. ¢ On completion, reconnect the battery and
&) Fit the sealing grommaets o the facia L) Clip the facia back into positfon, making check that all the electrical components
studs and manoeuvre the facia into sure all the wiring conneciors are fed and switches function comectly.

28.16a Ham-uvhg the dri'nr’s- side facia 28.16b ... for access to the mounting nuts
vent plastic duct . (arrowed)

28.17a Removing the vent duct through the glovebox aperture ... 28.17b ...for access to the passenger's side facia mounting nuts
(arrowad)
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29.2a Release the grille upper retaining
ugs ...

29.2d .. .and remove the grille from the

front of the car

29.4a Remove the retaining screws ...

Removal

1 Open the bonnat.

2 Using a suitable screwdriver, carefully
raloase the radiator grille upper and lower
retaining lugs (four at the top, one at the
bottom), then lft the grille to release the

. and releasa the central clips ...

29.4b ..

. then lift the grille pegs out of the
holes (arrowed) . . .

support pegs and remove it forwards from the
vehicle (see illustrations).

3 Refer to Chapter 12 and remove the front
direction indicators, for access to the
headlight/grilla trim rataining screws.

4 Loosen and remove the retaining screws.
release the two central clips, and carefully
withdraw the headlight/grille trim from the
front of the car (see illustrations).

Refitting
5 Refitting is a reversal of removal,

202¢ ..

28.4c ... to remove the headlight/grille
trim from the car
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1 General information and

precautions

Warning: Before carrying out

A any work on the electrical

read through the

precautions given in Safety first!

at the beginning of this manual, and in
Chapter SA.

The electrical system is of 12-volt negative
earth type. Power for the lights and all
electrical accessories is supplied by a
lead/acid type battery which is charged by the
altamator.

This Chapter covers repair and service
procedures for the warious electrical
companents not associated with the engine.
Information on the battery, alternator and
startar motor can be found in Chapter 5A.

It should be noted that prior to working on
any component in the electrical system, the
battery negative terminal should first be
disconnected to prevent the possibility of
electrical short-circuits and/or fires. Note: If
the vehicle has a security-coded radio, check
that you have a copy of tha code number
before disconnecting the battery. Refer to
your VW dealer if in doubt.

2 Electrical fault-finding -
general information

Note: Refer to the pracautions given in Safety
first! and in Chapter 5A before starting work.
The following tests relale to festing of the
main electnical circuits, and should not be
used fo fest delicate electronic circuits fsuch
as anti-lock braking systems), particularly
where an electronic control unit is used.

General

1 A typical electrical circuit consists of an
electrical component, any switches, relays,
maotors, fuses, fusible links or circuit breakers
related to that component, and the wiring and
connectors which link the component to both
the battery and the chassis. To help to pinpoint a
problem in an electrical circuit, wiring diagrams
are included at the end of this Chapter.

2 Before attempting to diagnose an electrical
fault, first study the appropriate wirng diagram
fo obtain & complete understanding of the
components included in the particular circuit
concemned. The possible sources of a fault can
be narrowed down by noting If other
components related to the circuit ane operating
propery. If several componaents or circuits fail
at one time, the problem is likely to be related
1o a shared fuse or earth connection.

3 Electrical problems usually stem from
simple causes, such as leose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link, or a faulty
relay {refer to Section 3 for details of testing

relays). Visually inspect the condition of all
fuses, wires and connections in a problam
circuit before testing the components. Use
the wiring diagrams to delermine which
terminal connections will need to be checked
in order to pinpoint the trouble-spot.

4 The basic tools required for electrical fault-
finding include a circuit tester or voltmeter (a
12-volt bulb with a set of test leads can also
be used for certain tests); a salf-powerad test
light (sometimes known as a continuity tester);
an chmmeter (to measure resistance); a
battery and sat of test leads; and a jumper
wire, preferably with a circuit breaker or fuse
incorporated, which can be used to bypass
suspect wires or electrical components.
Before attempting to locate a problem with
test instruments, use the wiring diagram to
determine where 1o make the connections.

5 To find the source of an intermittent wiring
fault (usually due to a poor or dirty
connection, or damaged wiring insulation), a
‘wiggle® test can be performed on the wiring.
This involves wiggling the wiring by hand to
see if the fault cccurs as the wiring is moved.
It should be possible to narrow down the
source of the fault to a particular section of
wiring. This method of testing can be usad in
conjunction with any of the tests described in
the following sub-Sections.

6 Apart from problems due to poor
connections, two basic types of fault can
occur in an electrical circult - open-circuit, or
short-circuit.

T Open-circuit faults are caused by a break
somewhera in the circuit, which prevents
current from flowing. An open-circult fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.

8 Short-circuit faulls are caused by a ‘short’
somewhere in the circuit, which allows the
current flowing in the circuit to escape along
an alternative route, usually to earth. Short-
circuit faults are normally caused by a
breakdown in wiring insulation, which allows a
feed wire to touch aither another wire, or an
earthed component such as the bodyshell. A
short circuit fault will normally cause the
relevant circuit fusa to blow.

Finding an open-circuit

8 To chack for an open-circuit, connect cna
lead of a circuit tester or voltmeter to either
the negative battery terminal or a known good
aarth,

10 Connect the other lead to a connector in
the circuit being tested, preferably nearest to
the battery or fuse,

11 Swilch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is moved to a particular position.

12 If voltage is present (indicated either by
the tester bulb Rghting or a voltmeter reading,
as applicable), this means thal the section of
the circuit batween the relevant connector
and the battery is problem-free.

13 Continue to check the remainder of the
circuit in the same fashion.

14 When a point is reached at which no
voltage is present, the problem must Bs
between that point and the previous test point
with voltage. Most problems can be traced 8o
a broken, corroded or loose connection.

Finding a short-circuit

15 To check for a short-circuit, first
disconnect the load(s) from the circuil (loacs
are the components which draw curment from
a circuit, such as bulbs, motors, heating
elements, alc).

16 Remove the relevant fuse from the circusl
and connect a circuit tester or voltmeter to the
fuse connections.

17 Switch on the circuit, bearing in mind that

some circuits are live only when the ignitios

switch is moved to a particular position.
18 If voltage is present (indicated either By
the tester bulb lighting or a voltmeter reading.

as applicable), this means that there is &

short-circuit,

19 If no voltage is present. but the fuse st
blows with the load(s) connected, this
indicates an internal fault in tha load(s).

Finding an earth fault

20 The battery negative terminal is conneciac
to earth- the metal of the engine/transmission
and the car body - and most systems are winec
s0 that they only receive a positive feed, the
current retumning through the metal of the c&
body. This means that the component
mounting and the body form part of that circtst

Loosa or corroded mountings can therafors

cause a range of electrical faults, ranging from
total failure of a circuit, to a puzzling partial
fault. In particular, fights may shine dimiy
(especially when another circuit sharing the
same earth point i3 in operation), motors (&g
wiper motors or the radiator cooling fan motos
may run slowly, and the operation of one cincls
may have an apparently unrelated effect oo
another. Mote that on many vehicles, earth
straps are used between cerlain components
such as the engine/transmission and the body,
usually where there is no metal-to-metal
contact betwean components due to flaxibis
rubber mountings, etc.

21 To check whether a component &
properly earthed, disconnect the battery and
connect ona lead of an chmmeter to a known
good earth point. Connect the other lead 15
the wire or earth connection being tested. The
resistance reading should be zero; if not,
chack the connection as follows.

22 If an earth connection is thought to be
faulty, dismantle the connection and clean
back to bare metal both the bodyshell and the
wire terminal or the component earth
connaction mating surface. Ba caraful 1o
ramove all traces of dirt and corrosion, then
use a knife to trim away any paint, so that a
clean metal-to-metal joint is made. On
reassembly, tighten the joint fasteners
sacurely; if a wire terminal is being refitted,
use serrated washers batwean the terminal
and the bodyshell to ensure a clean and
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3.6a Rear view of driver's side glovebox,
showing fuse table and fuse removal tool
(arrowed)

sacure connection. When the connection is
remade, prevent the onset of corrasion in the
future by applying a coat of petroleum jelly or
silicone-based grease or by spraying on (at
regular intervals) a proprietary ignition sealer
or a water-dispersant lubricant.

3 Fuses and relays -
general information

Main fuses

Up to 1998 model year

1 The fuses are located in a row below the
relays, on a single panel in the lower facia on
the driver's side.

1998 model year onwards

2 Some of the fuses are locatad on a panel
fixed to the top of tha battery in the engine
compartment. The rest of the fuses are
located in the lower facia on the driver’s side.

All models

3 Access to the passenger compartmant fuses
is gained by removing the driver's side glove-
box, as described in Chapter 11, Saction 26.

4 The fuses attached to the top of the battery
on later models can be accessed by pressing
together the fuse cover locking lugs, and
taking off the cover.

5 All the fuses are numbered, and the circuits
which they protect are listed in the wiring
diagrams at the end of this Chapter.

3.12 Relays can be pulled from their
socketls

-, o 36
POETTTTTAT DREA R &

3.6b Removing a fuse from the passenger

compartment fusebox, using the removal
tool

6 To remove a fuse, first switch off the circuit
concermead (or the ignition), then pull the fuse
out of its terminals. A fuse removal fool is
attached to the rear of the glovebox (see
iliustrations). The wira within the fuse should
be visible; if the fuse is blown, it will be broken
or metted.

7 Always renew a fuse with one of an
identical rating; never use a fuse with a
different rating from the original or substitute
anything else. Never renew a fuse more than
once without tracing the source of the trouble.
The fuse rating is stamped on top of the fuse;
note that the fuses are also celour-coded for
easy recognilion. A list of fuses, and the
circuits they protect, appears on the back of
the glovebox and in the Specifications at the
start of this Chapter.

8 If a new fuse blows immediately, find the
cause before renewing it again; a short to
earth as a result of faulty insulation is most
likely. Where a fuse protects mora than one
circuit, try to isolate the defect by switching
on each circuit in turn (if possible) until the
fusa blows again. Always carry a supply of
spare fuses of each relevant rating on the
vohicle, a spara of each rating should be
clipped into the base of the fusebox.

Fusible links

@ If any of tha fusible links blows, this
indicates a serious wiring fault. Repairing or
replacing a fusible link should not be
attempted without consulting a VW dealer or
automotive electrical specialist - all circuits
protected by a fusible link carry a high cument,
and a fire could result from improper repair.

Relays

10 The relays are of sealed construction, and
cannot be repaired if faulty. The relays are of
the plug-in type, and may be removed by
pulling directly from their terminals. On some
of the relays located behind the facia, it is
necessany to prise the two plastic clips
outwards before removing the relay.

11 If a circuit or system controlled by a relay
develops a fault and the relay 15 suspect,
operate the system; if the relay is funclioning,
it should ba possible to hear it click as it is
energised. If this is the case, the fault lies with

3.6c Removing a fuse from the engine
compartment fusebox, on top of the
battery

the components or wiring of the system. If the
relay s not being energised, then either the
relay is not recelving a main supply or a
switching voltage, or the relay ilself is faulty.
Testing is by the substitution of a known geod
unit, but be careful; while some relays are
identical in appearance and in operation,
others look similar but perform different
functions.

12 To renaw a relay, first ensure that the
ignition switch is off. The relay can then
simply be pulled out from the socket (see
illustration) and the new relay pressed in.

Fuse/relay panel

Up to 1998 model year

13 The fusefrelay panel can be removed by
pressing the rataining clip each side so that
the engagement pins can be pulled from the
recess in the support. The clips can then be
swung forward and pulled free from the retay
panel pins. Withdraw the fuse/relay unit by
prising out the support arms to release the
panel pins from the holes in the support amms,
and pull the unit free (see illustration).

14 To detach the multi-pin plug from the rear
of the fuse/relay panel, grip and pull the
retainer slide out about 5 mm. Press the multi-
pin plug securing lug to release the refay
panel socket (see illustration).

15 When refitting the plugs,. ensura that they
are fitted as far in as possible, and that the
securing lugs engage. Fit the lock slide

o

21

3.13 Fuse and relay unit -
up to 1998 model year
1 Securing clips 3 Plate pins
2 Relainer 4 Support arms



1as Every 10 000 miles - petrol models

5.2 Resetting the service interval display

A Service selector button (also trip meter
salector bulton)

B Service reset butfon (also digital clock
adjustment button)

C Service interval display

Every 12 months

5 Resetting service interval
o L

Up to 1998 model year

1 Before resetting the service interval display,
make sure that the mileometer is displaying
the total mileage, and is not in trip mode.
Briefly pressing the button to the laft of the
speedometer will switch the display between
total and trip. Note: If the button is pressed
and held for longer than one second while in
tnip modie, the trip meter will be zerced.

2 Switch on the ignition (do not start the
engine). Press and hold the button to the left
of the speedomeater (see illustration).

3 Switch off the ignition, then release the
button. The display should read OEL,

4 Now press the digital clock lower button on
the right-hand side of the instrument panel
until five dashes appear on the display. The
OEL service is now reset.

5 By pressing the left-hand button again, the
next service interval can be displayed, and
then reset by pressing the right-hand button.
6 Resel as many services as necessary, until
switching on the ignition only shows IN 00 (no
service required) on the display.

1998 model year onwards

7 The service interval display cannot be reset
without special VW fault code reading
aquipment - refer to your VWV dealer.

6 Lights and horn
operation check

1 With the ignition switched on where
necessary, check the operation of all exterior
lights.

2 Check the brake lights with the help of an
assistant, or by reversing up close to a
reflective door. Make sure that all the rear
lights are capable of operating independently,
without affecting any of the other lights - for
example, switch on as many rear lights as
possible, then try the brake lights. If any
unusual results are found, this is usually due
to an earth fault or other poor connection at
that rear light unit.

3 Again with the help of an assistan! or using
a reflective surface, check as far as possible
that the headlights work on both main and
dipped beam.

4 Replace any defective bulbs with reference
to Chapter 12,

HAYNES Mﬂmﬂlﬂ on older

vehicles, bulbs can stop
m working as 8 result of

corrosion bufid-up on the
bulb or its holder - fitting a new bulb
may not cure the problem in this
instance. When replacing any buib, if
you find any green or white-coloured
powdery deposits, these should be
cleaned off using emery cloth.

§ Check the operation of all interior lights,
including the glovebox and luggage area
illumination lights. Switch on the ignition, and
check that all relevant waming lights come on
as expected - the vehicle handbook should
give datails of these. Now start the engine,
and check that the appropriate lights go out.

‘When you are next driving at night, check that
all the instrument panel and facia lighting
works cormectly. If any problems are found,
refer to Chapter 12,
6 Finally, choose an appropriate time of day
1o test the operation of the horm.
.
%

Where fitted, inspect the airbag(s) exterior
condition checking for signs of damage or
deterioration. Il an airbag shows signs of
obvious damage, it must be renewed [see

S

Check that each of the washer jet nozzles is
clear, and that each nozzle provides a strong
jet of washer fluid. The tailgate and headlight
jets (where applicable) should be aimed to
spray al a point slightly above the centra of
the screen'haadiight.

7 Airbag unit check

8 Washer system(s) check

The windscrean washer nozzles have two
jets; aim one of the jets slightly above the
centre of the screen and the other just below,
to ensure complete coverage of the scraen. if
necessary, adjust the jets using a pin.

Later modals may be fitted with additional
presat washer jets which only have a limited
amount of adjustment. Height adjustment on
these later jets is effected by tuming an
eccantric on the spray jet.

9 Hinge and lock lubrication

R
X

Lubricate the hinges of the bonnet, doors
and taillgate with light general-purpose ofl.
Similarty, lubricate all latches, locks and lock
strikers, and the door check straps with
general-purpose oil or grease. At the same
time, check the security and operation of all
the locks, adjusting them if necessary (see
Chapter 11).

Lightly lubricate the bonnet release
mechanism and cable with suitable grease.

Do not attempt to lubricate the steering

lock.
10 ine management system
Fage et i &
A

1 This check is part of the manufacturer’s
maintenance  schedule, and involves
‘interrogating” the engine managament control
unit (and those for the automatic transmission
and/or ABS, as applicable] using special
dedicated test equipment. Such testing will
allow the test equipment to read any fault codes
stored in the electronic control unit memorny.

2 Unless a fault is suspected, this test is not
essential, although it should ba noted that itis
recommended by the manufacturers.

3 It is possible for quite serous faults to cccur
in the engine management system without the
owner being aware of it. Certain engine
management system faults will cause the
system to enter an emergency back-up mode,
which is often so sophisticated that engine
performance is not apparently much affected.
If a problem has caused the system to enter its
back-up mode, this will usually be most
apparent when stafting and running from cold.
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ocking shide 2 Lockpins
row indicatos 3 Retaining lug
cking direction) 4 Lock pin recess

t its stop (all of the plugs must be fully
3 1o anable the slide to fully enter and
position).
model year onwards
g passenger compartment fuse panel
ay panel are separate on later models,
xanel being secured by two screws.
he screws are removed, disconnect the
plugs from the rear of the panel,
g the plugs as necessary for refitting.
moval of the engine compartment
% on top of tha battery is describad in
ar 5A, as part of the battery removal
jure

mn-ral-il-ling. ensure that all wiring
-tions are securely made.

o< B
emoval and refitting 3
oval

;onnect the battery negative lead (refer
tion 1).

wove the steering wheel as described in

ar 10,

wve the steering column combination
as described in Section 5.

models with an immobiliser reader coil

shear-bolt [arrowed)

which can be detached from the ignition
switch, ramove the coll from the steering lock
housing (see Chapter 10, Section 14).

5 On models where the immobiliser reader
coll is integral with the ignition lock, remove
the driver's side glovebox as describad in
Chapter 11, Section 26. Working under the
steering column, disconnect the immobiliser
wiring connactor, and release the wiring from
the retaining clips.

& Disconnect the wiring plug from the ignition
switch. On modals with automatic
transmission, press the Park lock cable clip
out of its mounting bracket next to the ignition
switch, and prise the cable end fitting off its
ballstud.

T Drill out the shear-bolt securing the ignition
switch/steering column lock, or chisel its head
off (see illustration).

8 Pull off the splined adapter sleeve from the
top of the steering column, using a suitable
two-legged puller (see illustration).

8 The Ignitien switch/steering column lock
and spring can now be pulled off the column,
and removed.

10 To remove the lock cylinder from the
housing, a 3 mm hole must ba drilled in the
housing (see illustrations). When the hale
has been drilled, the lock cylinder retaining
spring should be visible. Use the drill bit
inserted in the drilled hole to release the lock

II Drilling point for removing ignition
. cylinder - models with immobiliser
ar coll saparate from ignition switch
= 12 mm b =10 mm

4.10b Drilling point for removing ignition
lock cylinder - models with immobiliser
raader coil integral with ignition switch

a=95mm b =10 mm

4.8 Pulling off the splined adapter sleave
from the steering column, using a suitable
puller (1)

spring, then pull out the lock cylinder using
the ignition key. Note: Once the lock housing
has been drilled, it obviously reduces the
security of the vehicle, since the lock cyfinder
could be removed with the housing instalied.
Consideration should be given to renewing
instance.

Refitting

11 Insert the new lock cylinder into position
in the housing. As it is fitted, turn the key
gently in the cylinder to engage the cylinder
onto its stop.

12 Slide the ignition lock housing and spring
onto the steering column,

13 Drive the spiined adapter sleeve onto the
column using a suitable plece of tubing.

14 The remainder of refitting is the reversa of
removal. YWhere the column does not project
fully from the tube, pull it further up by fitting a
nut and spacer washer onto the column, and
tighten the washer against the housing to pull
the column up so that it projects. Fit a new
ignition switch shear-bolt and tighten until the
head breaks off.

16 Refer to Section 5 to refit the steering
eclumn combination switch,

16 Refer to Chapter 10 to rafit the steering
wheel.

e

Removal

1 Disconnect the battery negative lead (rafer
to Section 1).

2 Refer to Chapter 10 and remove the
steering whasl,

3 Undo the two retaining screws (from
underneath) and remove the upper and lower
column shrouds (see lllustration).

4 Undo the three retaining screws and
remove the combination switch assembly,
and detach all the wiring connectors from it -
there may be as many as five plugs (see
lliustrations).
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13 12 11

Refitting

E Refitting is a reversal of the removal
procedure. Ensure that the wiring connections
are securaly made. Check for satisfactory

operation on completion.
6 Switches - !
removal and refitting

1 Disconnect the battery negative lead (see
Section 1) then proceed as described under
the relevant heading balow.

Facia switch

2 Using a small screwdriver or similar tool,
carafully prise tha switch out of the facia (see
Hlustration).

3 Disconnect the multi-plug from the rear of
the switch (see illustration).
4 Refitting s a reversal of removal.

6.2 Prise the switch out of the facia, taking
care not to mark the trim ., .

Lighting switch
5§ Remove the driver's side glovebox, as
described in Chapter 11, Section 26.

6.3 ... and disconnect the wiring plug
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6.6 Reach In through the glovebox
aperture . . .

6.9 Full the rubber cover off the courtesy
light switch . . .

6 Reach in through the glovebox aperture,
and press the spring-loaded lower retaining
lug upwards (see illustration).

T Full the lighting switch from the facia panel,
and disconnect its wiring connector (see
ilustrations).

B Refitting is a reversal of removal.

Courtesy light switches

9 Pull off the rubber cover (seea lllustration).
10 Using two small flat-biaded screwdrivers
at the prise points indicated by the
arrowheads on the swilch body, prise the
switch out of the door pillar (see illustration).
11 Disconnect the wiring plug and remove
the switch (see illustration). Make sure that
the wiring does not drop back into the
apearture by using tape or string to sacure it.
12 Refitting is a reversal of removal. Fit the
rubber cover o the switch belore reconnecting
the wiring and pressing it back into position.

4

7.2 Release the headlight rear cover. ..

6.7a ...and remove the lighting switch by
pressing up the spring-loaded lug

(armowed)

6.10 ... then use two screwdrivers to
release the switch from the door plilar

Electric door mirror adjuster
switch

13 Carefully prise out the switch panel and
remove it from the door panel (see Chapter 11,
Section 12).

14 Detach the wiring connector.

15 Refit in the reverse order of removal.

Handbrake-on warning light
switch

16 Remove the centre conscle as described
in Chapter 11.

17 Press out the switch locating tag and
remove the switch from tha lever (see Chapler 9,
Saction 15).

18 Detach the wiring connector from the
switch.

18 Refit in the reverse order of removal,

Stop-light switch
20 Refer to Chapter 9.

o

7.3 ... disconnect the wiring plug . . .

LR

6.7b Disconnecting the lighting switch
wiring plug

6.11 Disconnect the switch wiring, but
make sure it does not fall back into the
pillar

Steering column combination
switch

21 Refer to Saction 5.

.

7 Exterior light bulbs -
renewal
i
1 Whenever a bulb is renewed, note the
following points:

al Disconnact the battery negative lead
befaore starfing work (see Section 1).

b) Remember thal if the light has just boen
in use, the bulb may be extremely hot.

¢} Always check the bulb contacts and
holder, ensuring that there is clean metal-
to-metal contact between the bulb and its
live(s) and earth. Clean off any corrosion
or dirt bafore fitting a new bulb.

dl Wherever bayonef-type bulbs are fitted,
ensure that the live contactys) bear firmily
against the bulb contact.

2} Always ensure that the new bulb is of the
corract rating and that it is complataly
clean before fitting it; this applies
particularly to headlight/foglight bulbs
{zee balow),

Headlight

2 Open the bonnet, and release the headlight
rear cover by depressing tha lug at the top of
the cover (see illustration).

3 Pull the wiring connector from the rear of
the headlight bulb (see llustration).
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7.9 ... and pull out the wedge-type bulb

4 Unhook the bulb retaining wire clip at the
top, and fold the clip down (see illustration).
5 Withdraw the bulb from the rear of the
headlight [see illustration).

& Refitting is a reversal of removal. Do not
touch the glass of the new headlight bulb with
bare fingers. If the glass is accidentally
touched, clean it with methylated spirit. Check
the light for satisfactory operation, on
completion.

Front sidelight

T Remove the plastic cover from the rear of
the headlight as described in paragraph 2.

B Pull the bulbholdar and wiring connector
out from the reflector (see illustration).

8 Pull the wedge-type bulb out and ramove it
(see illustration).

10 Refit in the reverse order of removal, and
check the light for satisfactory operation.

7.12 Eront foglight bulb wiring connector
(1) and retaining clip (2)

Front foglight

11 Reach in behind the foglight, and twist off
the light rear cover anti-clockwise.

12 Disconnect the wiring plug inside the cap
[see lllustration). then release the bulb
securing clip and remove the H3 bulb from the
light wnit.

13 To remava the foglight, rafer to Chapter
11 and remove the front bumper components
as necessary for access to the foglight
SECLNING SCraws.

14 Refitting is a reversal of removal. Do not
touch the glass of the new bulb with bare
fingers. if the glass is accidentally touched,
clean it with methylated spirit. Check the light
for satisfactory operation, on completion.

Front direction indicator

15 Remove the light unit securing screw on

7.16b ... and disconnect the wiring plug -

bulbholder armowed

SCrew ...

the inner wing at the top of the light unit {see
illustration).

18 Pull the direction indicator forwards and
disconnect the wiring plug (see illustrations).
17 Twist the bulbholder approximately 30°
anti-clockwize, and pull it from the rear of the
light unit.

18 Depress and twist the bulb to remove it
from its holder.

18 Refit in the reverse order of remaval, and
check the light for satistfactory operation.

Direction indicator side repeater

light

20 Push the lens to the rear, then prise it out
at the front to release the lens (see
illustration).

21 Tum the bulbholder fully to the right, and
extract the bulbholder from the lens (see

illustration).

7.20 Push the side repeater light to the
rear, and pull out at the front



12#8 Body electrical system

7.21 Remove the bulbholder from the rear
of the light unit

7.25 Pull open the access flap in the
luggage area carpet . . .

22 Pull the bulb from the holder (sea
illustration).

23 To remove the light unit, disconnect the
wiring multi-plug (see illustration). Tape the
plug or its wire to the wing, to stop it
disappearing inside.

24 Refit in the reverse order of removal, and
check the light for satisfactory operation.

Rear combination lights

25 On the left-hand rear light, pull opan tha
access flap in the rear luggage area carpet
(see lustration).

26 On the right-hand rear light unit, turn the
two trim panel fasteners through 90°, and
lower the trim panel for access to the light
unit.

27 Depress the retaining lugs towards the

T 28 To remove the rear light unit, undo
three nuts and disconnect the wiring plug
(arrowed)

7.2T7 ... press the bulbholder lugs as

outside of the car, and withdraw the
buibholder (see illustration).

28 Press and untwist the relevant bulb to
remove it (see illustration).

29 To remove the light unit, disconnect the
wiring plug from the bulbholder, then undo
three retaining nuts and withdraw the unit
from the body (see illustration),

30 Refit in the reverse order of removal,
and check the lights for satisfactory
operation.

High-level stop-light bulbs

31 Open the taligate, disconnect the wiring
piug, then press in the two retaining tabs
through the aperturas either side of the
bulbholder and release the bulbholder from
the fight unit.

7.34 Prise the light unit out of the
bumper...

7.23 Toremove the light unit, &
the wiring plug

7.28 ... and withdraw the E

bulbs are a bayonet it E

22 The bulbs can now be &
renewed as necessary. 3
33 Refitting is a reversal of remows
the light for satisfactory oparation. =
Number plate light
34 Open the tailgate, and c
the light unit using a sﬂul
screwdriver in the recess p
illustration). Note how the light oe

35 Twist and remove the bulbhokess
light unit, then pull out tha &%
illustrations).
36 To remove the light unit, @
wiring plug and remove it from
(see illustration).
37 Refit in the reversa crder of &

check the light for satisfactony opes

735a ...

pull out the bulbholder . ..
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b . ..and extract the wedge-type bulb 7.26 The light unit may be removed after

disconnecting the wiring plug
; corect rating and that it is completely
.~ Interior light bulbs - clean before fitting it
fienewal Interior light
~ 2 Using a suitable screwdriver, prise the
Whenever a bulb is renewed, note the Interior light from the headlining. If wished, the

light unit can ba removed by disconnecting its
wiring plug (see illustrations).

3 Slide the light rear cover upwards in the
direction of the arrow moulded into the cover,
for access to the bulb (see lllustration].

4 Unclip the festoon type bulb from its
contacts and remove it (see illustration).

5 Refil in tha reverse order of removal.

ing points:
Disconnect the batlery negative lead
bafore starting work (see Section 1)
Remember that if the ight has just been
in use, the bulb may be extremely hot.

2 Always check the bulb contacts and
holder, ensuring thal thera i3 clean melal-
to-metal contact between the bulb and its
Fva(s) and earth, Ciean off any corrosion

or dirt before fitting a new bulb. Luggage area light
8 Wharever bayonef-type bulbs are fitted, 6 Prise free the light lens/unit and extract the
ensure that the live contact(s) bear firmiy fastoon bulb from its holder.

~ against the bulb contact.
Always ansure that the new bulb is of the

7 Refit in the reverse order of removal, and
check for salisfactory cperation.

24 ... and pull the festoon-type bulb from
the contacts

8.11a Turn the bulbholder using a smail

Sunvisor/fvanity mirror light

8 Prise free the lens from the sunvisor. The
festoon bulbs can be extracted from their
halders in tha visor.

89 Refitin the reverse order of removal,

Instrument panel bulbs

10 Remove the instrument
described in Section 10.

Up to 1998 model year

11 To remove an ilumination bulb, untwist or
pull out the holder and extract the bulb from it
(see illustrations).

12 Refit in the roverse order of removal. Refit
the instrument panel as described in Saction 10.
1998 model year onwards

13 Only the main beam waming light bulb can
ba renewed, as described in paragraph 11.

14 All other warning light and illumination
bulbs are an integral part of the instrument
panel, and cannot be removed or renewed
separately. If more than one light has failed,
check that the muiti-pin wiring connectors are
securaely attached to the rear of the panel, and
that all pins are making good contact in the
wiring plugs. Refit the instrument panel as
described in Section 10.

Switch lllumination bulbs

156 Switch lllumination bulbs are usually built
into the switch itself, and cannot be renewed
separately. Refer to Section & and remave the
switch - bulb renswal should then be salf-
evident, il it is possible; otherwise, renew the
switch (see Hustration).

panel as

p

8.3 To renew the bulb, slide up the

cover...

8.11b ... then pull out the bulbholder
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8.15 Bulbholder (arrowed) in the back of
the lighting switch

9.3 Disconnect the wiring plug (arrowed)
and remove the headlight

Heater control panel
iMumination bulb

16 Refer to Chapter 3, Section 8 and remove
the heater/ventilation control panal for access
to the ilumination bulb,

9.2¢ ... then lift up the haadlight to free
the lower lugs

9 Headlights -
removal, refitting %
and beam adjustment X
Removal

1 Remove both the front direction indicators
as described in Section 7, then refer to
Chapter 11 and remove the radiator grille and
the headlight surround.

2 Remove the three retaining screws, then lift
the headlight out of position (see illustrations).
3 Disconnect the wiring plug from the rear of
the headlight, and remove the headiight from
the car (ses illustration).

9.6 Headlight beam adjustment screws

A Horizontal adjustment screw
B Vertical adfustment screw
C % inclination marking (for use by VW

9.2b ...and the screw at the St

Refitting
4 Reassembly and refitting = 2 rees
removal procedure. On compss
satisfaciory operation, and have &5
beam adjustment checked =9
possible (see below), 1

Beam adjustment

5 Accurate adjustment of the &
is only possible using npﬂ:ﬂ
equipment, and this work s
carried out byravw-:iemr
equipped workshop.
8 For reference. the heachg
adjusted using the adjuster ass
to the top of each light unit (see :
7 Some models are aqt.ﬁ:ll-l
electrically-operated hea;
adjustment system, wl'ﬂd'l h
through a switch in the facia. On &
ensure that the switch is set tn_-
position bafore adjusting the haad

10 Instrument panel -
ran‘ma!andmﬁt&lg

1 Disconnect the battery neg
1o Section 1).

Up to 1998 model year

2 Undo the two upper retaining &
remove the instrument panal su
illustrations),
3 Remove the screw at cither &
instrument panel, and pull the 2
(see illustrations).

10.2b ... and withdraw the instrument
panel surround

10.2a Remoaove the two screws at the
top...

10.3a Remove the screw eith
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paneal

§ Disconnect the multi-plug from the rear of
e instrument panel, and remove the panel
o the car (see illustration).

1998 model year onwards
& Remove the steering wheel as described in
sapter 10. If not already done, remave two
grews from below the steering column, and
geparate and remove the steering column
E Bamove the steering column combination
pich assambly, as described in Section 5.
Where applicable, set the steering column
ght adjuster to its lowest position,
Unscrew and remove the four screws
gecuring the instrument panel surround - two
the top, one oither side of the steering
ol (see illustration). Remove the
ground from the car.
Bemove the two upper securing Screws
Hustration), and pull the instrument
el forwards.
%8 Disconnect the two multi-plugs from the
ar of the instrument panel. Seen from the
- the left-hand multi-plug is green, and the
sohi-hand plug is blue.
All models
It Is recommended that no attempt is
da to dismantle the instrument panel. Any
uits with the panel can be diagnosed by a
dealer, using dedicated fault diagnosis
92 Refitting the panel is a reversal of
s=moval. Ensure that all wiring connections
are comrectly and securely made.

L

12.2 Removing the ashiray

10.4 Disconnecting the multi-plug from

the rear of the panel

11 Instruments -
removal and refitting

3

The instrument panel should not be
dismantled. In the event of a problem
pccurring, remove the panal as described in
Section 10, and take it to a VW dealer for
diagnosis. If a warning light or illumination
bulb has failed, refer to Section 8.

12 Cigar lighter - %
removal and refitting &
Removal

1 Disconnect the battery negative lead (refer
to Section 1).

2 Open the ashtray, then hold down the
retaining catch on tep, and remove the
ashiray from the facia panel (see illustration).
3 The cigar lighter ks secured by two clips at
the base, and a larger clip at the top.

4 Using a small fiat-bladed screwdriver i
necessary, release the upper clip, and swing
the Hghter unit downwards and out of the
facia panel (see illustration).

5 Disconnect the wiring from the rear of the
lighter assembly, and remove the lighter from
the car (see illustration).

Refitting
& Refil in the reverse order of removal.

(arrowed) - 1988-on models

10.2 Instrument panel is secured by two
screws (arrowed) at the top on 1888-on

models
\

13 Windscreen wiper
components -
removal and refitting

Wiper blades
1 Refer to Weekly checks.

Wiper arms

2 If the wipers are not in their parked position,
switch on the ignition, and allow the mator to
automatically park. Depending which wipar
am s to be removed, it may be necessary to
open the bonnat for access.

3 Before removing an arm, mark its parked
positien on the glass with a strip of adhesive
tape. Prise off the cover and unscrew the
outer nut [see illustrations). Remove the

12.4 Pull the cigar lighter downwards and
out of the facia
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13.3b ... then unscrew the nut and
remove the wiper arm

13.7b ... then peel back the sealing strip
and prise out the cowl panel retaining clips

13.89a Wiper frame-to-body bolts (arrowed)

13.9¢ Windscreen wiper motor and related components

1 Rubber bush & Wiper arm 12 Spring washer 18 Wiper frame
2 Washer 7 Wiperarm nut 13 Spring washer 19 Motor mounting
; 3 Wiperfame bolt 8 Washer 14 Cover cap boit
4 Wiper blade 8 Girclip 15 Connecting lever 20 Crank arm
13.8b Removing the wiper frame and rubber 10 Washer 16 Connecting link 21 Metor mounting
motor assembly 5 Wiper biade 11 O-ring 17 Wiper motor nut
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13.10 Wiper motor-to-frame bolts
{arrowed)

washer or circlip, and easa the arm from the
spindie by rocking it slowly from side to side.
4 Refitting s a reversal of removal, but before
tightening the spindle nuts, position the wiper
blades on the motor shalt splines so that the
blades sit on the glass as marked before
removal.

Wiper motor

5 Disconnact the battery negative lead (refer
ta Saction 1).

6 Remove the wiper arms as described in
paragraphs 2 and 3.

7 Opan the bonnat, then pull off the rubber

weminerin om e wh ol e engme
compartment bulkhead. Peel back the rubber
sealing strip from the base of the windscreen,
then prise out the retaining clips and remove
tha plastic cowling panels from below the
windscreen (see lustrations).

8 Disconnect the wiring plug from the wiper
mator (see illustration).

9 Undo the three wiper frame-to-body bolts
(next to the wiper arm spindles, and one
beside the motor), noting the fitted order of all
washers, Withdraw the wiper motor and
mounting frame assembly (see illustrations).

10 If required, unbolt and remove the motor
from the frame (see illustration). If the
assembly is to be completely dismantled,
note the fitted order of all washers and
spacers, ebc.

11 Refit in the reverse order of remowal.
Lubricate the connecting link pivots with a
litthe molybdenum disulphide grease. If a new

. .- h_ = 5 \ X g '
14.2 Washer pump is attached to the side
of the washer fluid reservoir

wiper motor Is being fitted, the crank arm
must be sat in the parked position.

12 On completion, check for satisfactory
operation.

14 Washer system -
general

1 All models are fitted with a windscreen
washer system and a taligate washer.

2 The fluid reservoir for the windscreen
washer and tallgate washer is located in the
wTRme ToRRETRTS T e wilend wde,

14.4 Disconnecting a washer supply hose
from a T-plece connection - washer [et
arrowed

7 The washer jets can ba cleaned and
adjusted using a needle. When adjusted
correctly, the jets should be aimed at a point
just above the centre of the wiper swept area.

15 Tailgate wiper motor -
removal and refitting

1 Disconnect the battery negative lead, with
reference lo Section 1.

2 Open the tailgate and detach the trim panel
from it. Slacken and remove the tailgate
bandle tehaining ectew, then eisase the

The fluid pump iz attached to the side of the
resarvoir body, and can be pulled out once
the wiring plug has been disconnected (see

tailgate trim panel clips, carefully levering
between the panel and tailgate with a flat-
bladed screwdriver. Work around the outside

illustration).

3 The reservoir fluid level must be regularly
topped up with propar washer fluid containing
an antifreeze agent, but not cooling system
antifreaze - see Weekly checks.

4 The supply hoses are attached by rubber

couplings o their various connections, and if

required, can be detached by simply pulling
them free from the appropriate connector
(see Nustration).

5 The windscreen washer jets can be prised
from their locations in the bonnet, after
disconnecting the fluid hoses and electric
heating wiring, where applicable.

6 The rear washer jet is integral with the rear
wiper motor - 10 remove the wiper motor, Sea
Section 15,

15.3a Lift up the hinged cover...

15.3b ... then remove the wiper arm
mt...

of the panel, and when all the clips are
roleased, remove the panel (see Chapter 11,
Section 15).

3 Make sure that the wiper arm is in the
parked position by switching the rear wiper on
and then off, so that the arm moves through a
complete sweep. Mark the position of the
wiper blade on the glass by sticking a strip of
masking tape along the line of the blade. Lift
up the hinged cover from the wipar arm nut,
then remove the nut and pull the wiper arm off
the splines (see illustrations).

4 Remove the large nut and trim plece fitted
undemeath the wiper arm (see illustrations).
§ Deatach the wiring connector from the wiper
motor, and pull off the washer fiuid pipe (5ee
illustrations).

: 15.3¢ ...and pull the wiper arm off the
splines
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X

X
Wamning: The electrolyte inside &
battery is diluted acid - it Is a
good idea to wear suitable rubber
gloves. When topping-up, don't overfill the
cells so that the electrolyle overflows. In the
event of any spillage, rinse the electrolyte off
without delay. Refit the cell covers and rinse
the battery with copious quantilies of clean
water. Don't attempt to siphon out any
axcess electrolyte.
1 Scme models coverad by this Manual may
be fitted with a maintenance-free battery as
standard equipment, or may have had one
fitted as a replacement. If the battery in your
vehicle is marked ‘Freedom’, ‘Maintenance-
Free' or similar, no electrolyte level checking
is required (the battery is often complataly
sealed, prevenling any topping-up).
2 Batterlas which do require their electrolyte
level to ba checked can be recognised by the
presence of removable covers over the six
battery cells - the battery casing iz also
sometimes translucent, so that the alectrolyte
level can be more easily checked. Make sure
you do not have a maintenance-free battery
before atlempling to top up the electrobyte level,
3 Remove the cell covers and either look
down inside the battery to see the level web,
or check the level using any markings
provided on the battery casing. The electrolyte
should at least cover the battery plates. If
necessary, 1op up a litthe at a time with distilled
{deionised) water until the level in all six cells is
comect - don't fill the calls up to the brim. Wipa
up any spillage, then refit the cell covers.

1 electrolyte
:vam»ck

12 Hose and fluid leak check %

R

1 Visually inspect the engine joint faces,
gaskets and seals for any signs of water or ol
leaks. Pay particular attention to the areas
around the camshaft cover, cylinder head, oil
filter and sump joint faces. Bear in mind that,
over a period of time, some very slight

13.2 Driveshaft inner CV joint, showing
driveshaft seal (arrowed)

seepage from these areas is to be expected -
what you are really looking for is any
indication of a serious leak (see Haynes
Hint). Should a leak be found, renew the
offending gasket or oil seal by referring to the
appropriate Chapters in this manual.

2 Also check the security and condition of all
the engine-related pipes and hoses. Ensure
that ail cable-ties or securing clips are in place
and in good condition. Clips that are broken
or missing can lead to chafing of the hoses,
pipes or wiring, which could cause more
serious problems in the future.

3 Carefully check the radiator hoses and
heater hoses along their entire length. Renaw
any hose that is cracked, swollen or
detedorated. Cracks will show up better if the
hose is squeezed, Pay close attention to the
hose clips thal secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
system leaks.

4 Inspect all the cooling system componants
(hoses, joint faces etc.) for leaks. A leak in the
cooling system will usually show up as white-
or rust-coloured deposits on the area
adjoining the leak. Where any problems of this
nature are found on system components,
renew fthe component or gasket with
referance to Chapter 3.

5 Where applicable, inspect the automatic
transmission fluld cooler hoses for leaks or
daterioration.

6 With the vehicle raised, inspect the fual
tank and filler neck for punciures, cracks and
other damage. The connection between the
filler neck and tank is especially critical.
Somatimes a rubber filler neck or connecting
hosa will leak due to loose retaining clamps or
deteriorated rubber,

T Carefully check all rubber hoses and metal
fuel lines |leading away from the fuel tank.
Check for loose connections, deteriorated
hoses, crimped lines, and other damage. Pay
parficular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or crimped.
Follow the lines to the front of the vehicle,
carefully inspecting them all the way. Renaw
damaged sections as necessany.

8 From wilhin the engine compartment,
check the security of all fuel hose attachments

seen from below

e

A leak in the cooling system will usually
show up as white- or rust-coloured

deposiis on the area adjoining the leak

and pipe unions, and inspect the fuel hoses
and vacuum hoses for kinks, chafing and
daterioration.

8 Whera applicable, check the condition of
the power steering fluid hoses and pipes.

13 Transmission and =
driveshaft gaiter check N
E3

1 Raise the front of the vehicle and support
on axle stands. Alternatively, drive the car
onto ramps.

2 Inspect around the transmission for any
sign of leaks or damage. In particular, check
the area around the driveshaft cilfluid seals
for leakage (see illustration). Slight seepage
should not be of great concem, but a sericus
leak should be investigated further, with
reference 1o the relevant Part of Chapter 7.

3 Check the security and condition of the
wiring and wiring plugs en the transmission
housing (see illustration).

4 With the wvehicle raised and securely
supported on stands, turn the steering onto
full lock, then slowly rotate the roadwheel.
Inspect the condition of the outer constant
welocity (CV) joint rubber gaiters, squeezing
the gaiters to open out the folds. Check for
signs of cracking, splits or deterioration of the
rubber, which may allow the grease to
escape, and lead to water and grit entry into
the joint (see illustration). Also check the
security and condition of the retaining clips.

13.4 Check the condition of the driveshaft
gaiters (arrowed)
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15.4a Unscrew and remove the spindle 15.4b ... and remove the trim piece

nut ...
& Undo the bolt at each end of the mounting front bumper and the inner wing. &S
plate, and remove the wiper motor, complete 16 Homn - the homn is best gained from Se
with the mounting plate, from the tailgate. The removal and refitting ilustration).

motor can be separated from the mounting : 2 Disconnect the battery ne

plate after removing the mounting bolts (see
i .
7 Refit in the reverse order of removal. Refit Hemoval

the wiper arm and blade so that the arm is 1 The hom is located at the front end of the
parked cormectly, vehicle, on the lefi-hand side between the

Saction 1).

15.5b Tailgate wiper motor and associated components

1 Wipear blade 7 Aubber bush 12 Washer supply 16 Washer
2 Wiper arm & Washer ot hose (from engine 17 Wiper
3 Wiperam 9 Wiper motor campartrneant) modorfmounting
mounting nut 10 Washer fet 13 Wiper motor plate bolt e AR o
4 Washer connecting pipe mounting plate 18 Wiper blade e = =
5 Spindle nut 11 Rubber hose 14 Washer rubber 15.6c Wiper motor mounting bolts
& Cover 15 Rubber bush (arrowed)
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' 16.1 Horn location under left-hand wing -
mounting bolt arrowed

3 Apply the handbrake, then jack up the front
sft-hand corner of the vehicle, and support
ely on an axle stand (see Jacking and

the facia - removal tool slots arrowed

17.4b Disconnect the aerial lead . . .

17.4¢ ...and the supply and speaker
connector plug, and remove the unit from
the facia

the horn-to-body mounting bolt, and
remove the hom unit from under the car.

Refitting
5 Refit in the reverse order of removal. Check
for satisfactory operation on completion.

X

"

Note: This Section applies only to standard-1it
audio equipment.
Removal

1 The radio is fitted with special mounting
clips, requiring the use of special removal
tools, which should be supplied with the
vehicle, or may be obtained from an in-car
entertainment specialist. Altematively, it may
be possible to make up some removal tools
{see illustration).

2 Disconnect the battery negative lead - refer
to Section 1.

3 Where applicable, first take off the
ramovable front panel. Slide the removal tools
into the slots in the radio front panel until they
locate, or until the retaining tags are released.
On low-specification sets, the removal slols
are at either side of the unit. Higher-
specification sets have a verlical slot on the
right-hand side, and a horizontal slot on the
upper left-hand side - in an emergency, a
small flat-bladed screwdriver may be used in
the siots to release the set,

4 Withdraw the radio from the mounting case,
then disconnect the loudspeaker, supply and
aerial plugs (see illustrations). Some units
also have a fuse fitted on the rear face.

17 Radio/cassette unit -
removal and refitting

17.1 Radio/cassatte removal tool 3316 -
for lower-specification sets

5 Where applicable, release the radio removal
tools once the unit has been withdrawn from
the facia panel, by depressing the spring-
loaded locating lugs on each side of the
radio/cassette unit.

Refitting

€ Refitting is a reversal of removal, but push
the radio fully into its case until the spring clips
are engaged. If the radio is of the security code
type, it will be necessary to enter the code
number before switching on the radio.

R

1 Gaining access to the aerial mounting
involves lowering the headlining at the rear.
Removing the headlining is not normally a
tagk to be undertaken lightly, and this job may
have to be entrusted to a VW dealer. If you are
satisfied that this can be accomplished easily,
the procedure is given below. The roof-
mounted aeral components are as shown -
the aerial lead is in two seclions, joined
behind the facia panel at the left-hand
windscreen pillar (see illustration).

18 Radio aerial (roof-mounted) -
removal and refitting

181

Aorial rnast

Aevial base

Aerial lead (frorm aeral to A-pillar)
Aerial lead (from A-pillar to radic)
Mounting nut

Rubber seal

oo A G A -

Roof-mounted radio aerial details
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18.4a Release the trim panel from the C-
pillar trim . . .

2 If just the asral mast has been damaged,
this can be unscrewed from the aerial base
and replaced separately, with no further
dismantling.

3 To remove the aerial base, open the tailgate
and pull down the rubber seal from the top of
the tailgate opening.

4 Prise down the trim panel which fits
batween the top of the taligate and the rear of
the moulded headlining, releasing its retaining
clips. Unhook the panel from the C-pillar trim,
and remove it from the car (see illustrations).
S Carefully prise down the rear of the
headlining for access to the aerial lead and
aerial securing nut - don’t pull the headlining

down more than s necessary (see
illustration).
B Disconnect the aerial cable at the
connector,

18.3b ... and disconnect the wiring plug

18.4b ... and remove it from the car

7 If the aerial lead to the front of the car is to
be removed, remove its foam insulation, then
tie a piece of string to it at the roof aerial end -
the string must be long enough to easily reach
the front of the car. Remove the
radio/cassetie unit as described in Section
17. Pull the aerial lead through from the front,
until the end of the lead with the string
attached appears. Untie the string, and leave
it in position in the car - when fitting the new
lead, use the string to pull it through into
place.

8 Unscrew the aerial mounting nut from
inside the roof. Lift off the aerial base from the
top of the roof, pulling the aerial lead through
and recovering the roof seal.

9 Rafitting the aerial is a reversal of removal.
Check that the aerial works before refitting the
headlining, where applicable.

= F_.LH .’.:1‘—;,*

18.5 Pull down the headiining fc
to the roof aerial mounting me

19 Speakers - '
:umvalmdmﬂtmg_._;“

Note: This Section applies only i 555
audio equiprmant.

1 Depending on equipment lavel, Ses
speakers will be fitted as standard Ses

may be fitted at either end of the fa=a
the front door trim panels.

Facia-mounted speaker

2 Using a screwdriver, carefully lewes &
speaker grille {see iustration). Taks =
to damage the facia panel.
3 The speaker can now be prhﬂ__
location. Detach the wiring connscss
remove the speaker from the 3
illustrations).
4 Refit in the reverse order of remoes
any direction-of-fitting markings on S
the speaker, [
5 To remove a dmr-nmurﬂndh__-
carefully prise off the speaker o
illustration). 5
6 Undo the four retaining SCoews
illustration), remove the spaaker, s
the wiring connectors. !
T Refit in the reverse order of remoes
any direction-of-fitting markings on S
the speaker.

-l
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20 Airbag system -

general information

and precautions

Warning: Before earrying out

any operations on the alirbag

A system, disconnect the battery

nagative terminal. When

are complete, make sure no one

is ingide the vehicle whan the battery is
reconnected.

Note that the airbag(s) must not be
subjected to temperatures in excess of
90°C (194°F). When the airbag is removed,
ensure that it is stored the commect way up
to prevent possible inflation.

Do not aliow any sclvenis or cleaning
agents to contact the airbag assemblies.
They must be cleaned using only a damp
cloth.

The airbag(s) and control unit are both
sansitive to impact. If either is dropped or
damaged they should be renewed.

Disconnect the airbag control unit wiring
plug prior to using arc-welding equipment
on the vehicle.

1 A driver's airbag was fitted as standard to
all models but the most basic in the Polo
range (see illustration); a passenger's side
airbag was available as an opfional extra.
Models filted with a driver's side airbag have
the word AIRBAG stamped on the airbag unit,
which Is fitted to the centre of the steering
wheel. Models also equipped with a
passenger's side alrbag also have the word
AIRBAG stamped on the passenger's end of
tha facia, in place of the glovebox. The airbag
system comprises of the airbag unit (complete
with gas generator), an impact sensor, the
control unit and a wamning light in the
instrument panal.
2 The airbag system is triggered in the event
frontal Iimpact above a
predetermined force; depending on the point
of impact. The airbag Is inflated within
milliseconds, and forms a safely cushion
between the driver and the steering wheel or
(where applicable) the passenger and the
facia. This prevents contact between the
upper body and the wheel/facia, and therefore
reduces the risk of injury. The airbag
then deflates almost immediately.
3 Every time the ignition is switched on, the
airbag control unit performs a solf-test. The
self-test lakes approximately 3 seconds, and
during this time the airbag waming light on the
facia Iz Hluminated. After the self-test has
been completed, the waming light should go
out. If the waming light fails to come on,
remains illuminated after the initial 3-second
period, flashes, or comes on at any time when
the vehicle is being driven, there is a fault in
the airbag system. The vehicle should then be
taken to a VW dealer for examination at the
earliest possible opportunity.

components
Steering whee!
Red connaclor

Airbag unit
Steering wheel retaining nut

Stearing colurmn lower shroud
Foam tube
8 Wirng hamess connecior
g Contact unit

O i o b o~

20.1 Driver's side airbag and related

21 Airbag system components -
removal and
ﬁ'

Mote: Refer io the warnings in Section 20
before carmying out the following cperations.

1 Disconnect the battery negative terminal
{zee Section 1).

Driver’'s side airbag

Mota: New airbag rataining screws will be
required on refilting.

Remaoval

2 Slacken and remove the two Allen screws
from the rear of the steering wheel, rotating
the wheel as necessary to gain access to the
screws (see illustration).

3 Return the steering wheel 1o the straight-
ahead position, then carefully lift the airbag
assambly away from the steering wheel and
disconnect the yellow wiring connector from

the rear of the unit (see illustration). Note that
the airbag must not be knocked or dropped,
and should be stored the comect way up with
its padded surface uppermost,

Refitting

4 Make sure that the steering wheel is in the
straight-ahead position.

& Reconnect the yellow wiring conneclor and
seat the airbag unit in the steering wheel,
ensuring that the wire does not become
trapped. Fit the new retaining Allen screws,
and tighten them securely.

6 Making sure that no-one is inside the car,
switch on the ignition, then reconnect the
battery negative lead.

Passenger’'s side airbag

Removal

7 Slacken and remove the Iwo passenger's
side shelf panel upper retaining screws, and
remave the panel from the facia.

b, ...-rr"
21.3 Disconnect the yellow wiring

connector and remove the airbag unit from
the steering wheel



12¢18 Body electrical system

8 Unscrew the three retaining screws,
situated along the lower edge of the alrbag
(see illustration).

9 Move the airbag assembly downwards to
disengage the upper locating pegs from the
mounting frame. Remove the airbag unit from
the facia, disconnecting the wiring connector
as il becomes accessible.

Refitting

10 Manoeuvre the airbag into position and
reconnect the wiring connector,

11 Locate the airbag pegs into the upper
holes, then refit the lower retaining screws,
tightening them securely.

12 Refit the passenger's side shell panel.

13 Making sure that no-one is inside the car,
switch on the ignition, then reconnect the
battery negalive lead.

Airbag control unit

14 The airbag control unit is fitted in the
centre of the car, under the facia.

15 Remove the centre console as described
in Chapter 11, then remove threa screws and
take out the footwell vent.

16 It may be necessary to make a small cut in
the carpet for access to the control unit.

17 Releasa the securing catch and
disconnect the wiring plug from the side of the
Uit

18 Undo the securing nuts and remove the
control unit from the car (see illustration).

18 Rafitting is a reversal of removal.

Airbag wiring contact unit

20 Remove the airbag unit as described
above, and the stearing whesl as described in
Chapter 10,

21 Taking care not to rotate the contact unit,
undo the three retaining screws and remove it
from the steering wheel (see illustration).

22 On refitting, fit the unit to the steering
wheel and securely tighten its retaining
screws. If a new contact unit is being fitted,
cut the cabla-tie which is fitted to pravent the
unit accidentally rotating.

23 Refit the steering wheel as described in
Chapter 10, and the airbag unit as described
abova,

21.18 Airbag control unit

21.8 Passenger's side airbag and related components
3 Cross-head screws
4 Passenger’s side shelf panel

1 Airbag unit
2 Mounting frame

22 Anti-theft immobiliser
general information

Note: This information is applicable only to the
anli-theft immobiliser systemn fitted by VIV as
standard equipment.

1 All models are equipped with an elactronic
immobiliser as standard, which Is
automatically activated when the ignition key
is removed from the ignition switch. A control
unit, fitted under the driver's side lower facia
next to the fusaefrelay panel (see illustration),
cuts the ignition circuit (petrol models) or
holds the fuel cut-offfstop solenoid closed
(diesel models).

2 The system is disarmed when the ignition
key is inserted into the ignition switch, as
follows. The head of the ignition key contains

21.21 Steering wheel airbag contact unit
1 Retaining screws 2 Contact urit

5 Wirng connecioer

a transponder micro-chip, and the
lock contains a reader coil. When
anters the lock, the reader coll recogs
signal from the micro-chip, and de-acs
the immebiliser. It is essentlal that ihe

showing the key number is not lost
be supplied with the car when ne i
duplicate keys will have to ba obtaines &

VW dealer, who will need the key no
supply a duplicate - any keys cut & L
will work the door locks, but will not o=
the transponder chip necessary 10 0e-2588
the immobiliser and allow the angins S

started.
3 On early models, the immobilisar ness
could be removed from the ignition
after removing the column upper ans &N
shrouds - on later models, the reader o=
integral part of the switch. In any cas
unclear at the time of writing wheathes &

22.1 Anti-theft immobiliser controd
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e i

24.2 Dim-dip resistor wiring plug
- seen with left-hand front

direction indicator light removed

reader coil could be matched to a particufar
‘wey or control unit. In the case of diesel
“models, VW state that the antire diesel
injection pump and fuel cut-off valve control
urit must be replaced in the event of a
malfunction with the system.

4 Any problems or work involving the
\mmobiliser system should be entrusted to a

mum.ummﬁwmmm
lﬁmqu1mdludiagm3&fnmm.oriomamm
various components.

23 Heated front seat
removal and refitting

Heater mats

1 On models equipped with heated front
geats, a heater pndisﬂtledtobul.hthasm
back and the seat cushion. Renawal of either
heatar mat involves peeling back the
upholstery, removing the old mat, sticking the
new mat in position and then refitting the
uphalstery. Note that upholstery removal and
refitting requires considerable skill and
experience if it Is to be carried out
successfully and is therefore best entrusted to
your VW dealer. In practice, it will ba very
difficult for the home mechanic 1o Carmy out
the job without ruining the upholstery.

Heated seat swiltches
2 Refer to Section 6.

iy s K
general information

1 Early UK market modeis are equipped with
a headlight dim-dip system, to comply with
jons in force when the Polo range was
introduced. The purpose of the system is to
prevent the car being driven with only the
sidalights on.
2 When the sidelights are switched on with the
ignition also on, the headiight dipped beams
come on, but at approximately one-sixth of
their normal brightness. This is achieved by a
relay, which switches the headlight supply
across a dropping resistor located behind the
left-hand headlight (see illustration).
4 Later models may not have this system, as
it appears that the regulations requiring its
fitment may have lapsed.
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af

14.4 Rear brake flexible hose

Repeat these checks on the Inner CV joints. i
any damage or deterioration is found, the
gaiters should be renewed (see Chapter 8).

6 At the same time, check the general condition
of the CV jeints themselves by first holding the
driveshaft and attempting to rotate the whaal.
Repeat this check by holding the inner joint and
attempting to rotate the driveshaft. Any
appreciable movement indicates wear in the
joints, wear in tha driveshaft splines, or a loose
driveshaft retaining nut,

14 Braking system check %

1 Starting under the bonnet, examing the
brake fluid reéservoir and master cylinder for
leaks. When a brake fluid leak occurs, it Is
normal to find bistered or wrinkled paint in the
area of the leak. Chack the metal pipes from
the master cylinder for damage, and check
the brake pressure regulator, sarva/ABS unit
ard fluid unions for leaks,

2 With tha wvehicle raised and securely
supported on stands, first inspect each front
brake caliper. In particular, check the flexible
hose leading to the caliper for signs of
damage or leaks, ezpecially where the hose
enters the metal end fitting. Make sure that
the hose is not twisted or kinked, and that it
cannot come into contact with any other
components when the steering is on full lock.
3 From the caliper, trace the metal brake
pipes back along the car. Again, look for leaks
from the fluid unions or signs of damage, but

16.2 Typical exhaust system joint clamps
{arrowed) - check that the nuts and bolts
are tight, with no sign of leaks

15.2 Rear brake backplate inspection hole
{arrowed) for assessing brake lining wear

additicnally check the pipes for signs of
corrosion. Make sure the pipes are securaly
located by the clips provided on the vehicle
underside.

4 At the rear of the vehicle, inspect each rear
brake and its flexible hose, whera applicabla
[see illustration). Examine the handbrake
cable, fracing it back from each rear brake
and checking for frayed cables or other
damage. Lubricate the handbrake cable
guides, pivets and other moving parts with
general-purpose grease.

5 I any damage is found, refer to Chapter 8
for further information.

15 Rear brake shoe check %

1 Chock the front wheels, then jack up the
rear of the vehiche, and support it securely on
axhe stands.

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the holes in the
trailing arm and the brake backplate. The hole
in the brake backplate may be plugged with a
sealing grommat, which can be prised out
(see illustration). If a rod of the same
diameter as the specified minimum friction
material thickness is placed against the shoe
friction material, the amount of wear can be
assessad. A torch or inspection light will
probably be required, as well as a small minmor
il access is difficull. I the friction material on
any shoe is worn down to the specified

17.4 Check for wear in the hub bearings
by grasping the wheel and trying to rock it

minimum thickness or less, all four shoas
must be renewed as a sal.

3 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 9.

16 Exhaust system check %

1 With the engine cold (at least an hour after
the wehicle has been driven), check the
complete exhaust system from the engine to
the end of the tailpipe. The exhaust system s
most easily checked with the vehicle raised on
a hoist, or suitably supporied on axle stands,
g0 that the exhaust components are readily
visible and accessible,

2 Check the exhaust pipes and connections
for evidence of leaks, severa corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight (see
illustration). Laakage at any of the joints or in
other paris of the systemn will usually show up
as a black sooty stain in the vicinity of the leak.
3 Rattles and other noises can often be
traced 1o the exhaust system, especially the
brackets and mountings. Try 1o move the
pipes and silencers. if the components are
able to come into contact with the body or
suspension parts, secure the systern with new
mountings. Otherwise separate the joints (f
possible) and twist the pipes as necessary to
provide additional clearance.

17 and
Mi hec

Front suspension
and steering check
1 Raise the front of the vehicle, and securely
support it on axle stands. Where necessary
for improved access, release the fasteners
and remove the nolse Insulation tray from
under the engine (where applicable).
2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water enlry, resulting in
rapid deterioration of the balljoints or steering
.
g“un vehicles with power steering, check tha
fluid hoses for chafing or deterioration, and
the pipe and hose unions for fluid leaks. Also
check for signs of fluld leakage wunder
pressura from the steering gear rubber
gaiters, which would indicate failed fluid seals
within the stearing gear.
4 Grasp the roadwhesl al the 12 o'clock and
6 o'clock positions, and try to rock it (see
iMustration). Very slight free play may be falt,
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Diagram 14 : Instrument cluster - models from 1998



Every 12 months -

petrol models 1411

but if the movement is appreciable, further
investigation is necessary to determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
movemant is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings. Before
condemning any components, however,
check that the roadwheel bolts are tightenad
to the specified torque.

5 Now grasp the wheel at the 9 o'clock and 3
o'clock positions, and try to rock it as before.
Any movement falt now may again be caused
by wear in the hub bearings or the stearing
track-rod balljoints. If the inner or outer balljoint
is wom, the visual movement will be obvious,
6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
compenent and its attachment point (see
illustration). Some movement is to be
axpected as the mountings are made of
rubber, bul excessive wear should be
obvious, Also check the condition of any
visible rubber bushes, locking for splits,
cracks or contamination of the rubber.

T With tha car standing on its wheels, have an
assistant turn the steering wheel back and
forth about an eighth of a turn each way.
There should be very little, if any, lost
movement between the steering wheel and
roadwheals. If this is not the case, closaly
observe the joints and mountings préviously
described, but in addition, check the steering
column unhversal joints for wear, and the rack-
and-pinion steering gear itself.
Suspension strut/shock
absorber check

B Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fiuid be noticed, the suspension
strut/shock absorber is defective internally,
and should be renewed. Note: Suspension
strutsishock absorbers should always be
renawed in pairs on the same axle.

9 The efficiency of the suspension strut/shock
abserber may be checked by bouncing the
vehicie at each corner. Generally speaking, the
Ibody will return to its normal position and stop
after being depressed. If it rises and retums on
a rabound, the suspension strul/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear,

i

== 5.2

17.6 Anti-roll bar mounting bushes
{arrowed] - only on 1.6 litre models

18 Headlight beam
alignment check x
K

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a VW dealer or service station
with the necessary facilities. Headlight
alignmeant is checked as part of the MoT test.

Basic adjustments can be carmied out in an
emergency, and further details are given in
Chapter 12.

19 Road test

Instruments and electrical
eguipment

1 Check the operation of all instruments and
alectrical equipment.

2 Make sure that all instruments read
correctly, and switch on all electrical
equipment in tumn, to check that it functions
propearty.

Steering and suspension

3 Check for any abnormalities in tha steering,
suspension, handling or road foel.

4 Drive the vehicle, and check that there are
no unusual vibrations or noises.

& Check that the steering feels positive, with
no excassive sloppiness, or roughness, and
check for any suspension noises when
comering and driving over bumps.

Drivetrain

6 Check the performance of the engine,
clutch {where applicable), transmission and
driveshafts.

T Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure tha engine runs smoothly at idle,
and thers is no hesitation on accelerating.

8 Check that, where applicable, the clutch
action is smooth and progressive, that the
drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
noises whan the clutch padal is depressed.
10 On manual transmission models, check
that all gears can be engaged smoothly
without noise, and that the gear lever action is
nol abnormally vague or notchy.

11 On automatic transmission models, make
sura that all gearchanges occur smoothly,
without snatching, and without an increase in
engine spead betwean changes. Check that
all the gear positions can be selected with the
vehicle at rest. If any problems are found, thay
should be refemed to a VW dealer.

12 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full-lock.
Carry out this check in both directions. If a
clicking nolse is heard, this indicalas wear in a
driveshaft joint, in which case renew the joint
if necessary.

Braking system

13 Make sure that the vehicle does not pull to
one side when braking, and that the wheeis
do not lock prematurely when braking hard.
14 Check that there is no vibration through
the steering when braking.

15 Check that the handbrake operates
correctly without excessive movement of the
lever, and that it holds the vehicle stationary
on a slope.

16 Test the operation of the brake serve unit
as follows. With the angine off, deprass the
footbrake four or five times to exhaust the
vacuum. Hold the brake pedal depressed,
then start the engine. As the engine starts,
there should be a noticeable give in the brake
pedal as vacuum builds up. Allow the engine
to run for at least two minutes, and then
switch it off. If the brake pedal is depressad
now, it should be possible to detect a hiss
from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably harder.
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Dimensions and weights

Note: Al figures are approximale, and may vary according to model. Refer to manufacturer's data for exact figures.

Dimensions
Overall length
Owerall width:
Excluding mirrors
I T T s o b o e e e T et S
Overall hebght (UNTAMBNY '« &« o viw s isasssesssnssnnssnsssssssss
Wheelbase

Weights
s L e e R S
Maximum gross vehicle weight™ . ..... . v iienrrrirerivsseiinas
Mudmun ool rack ki . . .. . i e s e e
Maximum towing weight™:
L .
Unbraked trailer
Maximum trailer nose weight
*Depending on model and specification.
*Refer to VW dealer for exact recommendations.

880 to 960 kg



rers2 CONversion factors

Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (capacity)
Cubic inches (cu in; i)
Imperial pints (imp pt)
Impertal quarts {Imp gt}
Imperial quarts (Imp gt}

US quarts (US gf)

Imperial galions (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Mass (weight)

Qunces (0z)
Pounds (ib)

Force
Qunces-force (ozf; ox)
Pounds-force (Ibf; Ib)
Newtons (N)

Pressure

Pounds-force per square inch
(psi; 1bfin; Ibfin)
Pounds-force per square inch
(pai; Iblfin?; Ibfind
Pounds-force per square inch
(pai; Ibt/ind; Ib/in)
Pounds-force per square inch
(psi: Inthn': 16/in9)

Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inHy0)

x 254 = Millimeatres (mm)

x0.305 = Metres (m)

%1608 = Kilometres (km)

% 16.387 = Cubic centimetres (cc; cm)

x 0.568 = Litres(

x 1137 = Litres ()

x 1.201 = US quarts (US qt)

% 0946 = Litres ()

% 4546 = Litres ()

% 1.201 = US gallons (US gal)

x 3.785 = Litres(l)

x 2835 = Grams (g)

% 0454 = Kilograms (kg)

x 0.278 = Newtons (N)

% 4.448 = Newtons (N)

x 0.1 = Kilograms-force (kgf; kg)

x 0.070 = Kilograms-force per square
centimetre (kgliem?; kgfem)

¥ 0,068 = Atmosphenas (atm)

x 0.069 = Bars

x 6.895 = Kilopascals (kPa)

x 0,01 = Kilegrams-force per square
centimetre (kgl/fem®; kg/cm)

x 100 = Pascals (Pa)

% 0.0145 = Pounds-force per square inch
(psi; Ib8in?; Ib/in%)

x 0.75 = Millimetres of mercury (mmHg)

x 0401 = Inches of water (inH;0)

% 0535 = Inches of water (inH;C)

x 0.036

Torque (moment of force)

Pounds-force inchas
(iof in; Ib in)
Pounds-force inches

(it in; I in)
Pounds-force inches

(et in; I in)
Pounds-force feat (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft: b ff)
MNewton metres (Nm)

Power
Horsepowar (hp)

Velocity (speed)

Miles per hour {miles/hr; mph)
Fuel consumption*
Miles per gallon (mpg)
Temperature

x 1.1582
% 0.113
x 0.083
x 0.138

x 1.356
x 0,102

% T45.7

x 1.609

x 0.354

Degress Fahrenheit = (°C x 1.8) + 32

Pounds-force per square inch

(psi; Ibffin®; Ibfin%

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

= Pounds-force feet (Ibf f; Ib f)

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

= MNewton metras (Nm)

= Kilograms-force metres
fkgt m; kg m)

= Watts (W)

x 0.0384 =
¥ 3281 =
x 0621 =

x 0.081
% 1.T6
x 0.88
x 0.833
x 1.057
x 0.22
= 0.833
x 0.264

% 0035 =
% 2205 =

o i =
% 02256 =
X981 =

¥ 14223 =
¥ 14.696 =

% 14.5

¥ 0143

n

x 881 =

x 001 =
% 6B.94T =

X 1.338 =
X 2491 =
® 1.868 =
X 2788 =

x 0868 =
X BB =
x® 12 u
X 7233 =

X 0.738 =
! 9.3-04 =

® 0.0013 =

= Kilometres per hour (km/hr; kph) x 0.621 =

= Kilometres per litre (km/T)

X 2.620 =

Inches (in)
Feat (ft)
Miles

Cubic imches (cu in; in)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US gt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

CQunces (oz)
Pounds (i)

Ounces-force (ozf; oz)
Pounds-force (ibf; Ib)
Newtoens (N)

Pounds-force per square inch
(psi; 1bHin'; Ib/finf)
Pounds-force per square inch
{psi; Ibffin; Ib/ind)
Pounds-force per square inch
{psi; Ibifin; Ib/in)
Pounds-force per square inch
{pai; Ibffin'; Ib/Ain)
Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
inches of water (InH0)

Pounds-torce inches

{ibf in; 1b in)

Pounds-force inches

(ot in; 1 im)

Pounds-force inches

(e in; b in)

Pounds-force feet {Ibf ft; Ib fi)

Pounds-force feet (ibf ft; Ib ft)
Mewton metres (Nm)

Harsepower (hp)

Miles per hour (miles/hr; mph)

Miles per galion (mpg)

Degrees Celsius (Degrees Centigrade; °C) = (*F - 32) x 0.56
* It is common praclica to convert from miles per gallon (mpg) to litras/100 kilometres (I/100km), where mpg x /700 krm = 282



Buying spare parts reres

Spare parts are available from many
sources, Including maker's appointed
garages, accessory shops, and motor factors.
To be sure of obtaining the correct parts, it
may sometimes be necessary to quote the
yehicla identification number. If possible, it
can also be useful to take the old parts along
for positive identification. ltems such as
starter motors and alternators may be
available under a service exchange scheme -
any paris returned should always be clean.

Our advice regarding spanre part sources is
as follows.

Officially-appointed garages

This is the bast source of parts which are
peculiar to your car, and are not otherwise
generally available {eg badges, intericr trim,
certain body panels, etc). It is also the only
place at which you should buy paris if the
vehicle is still under warranty.

Accessory shops
These ane very good places to buy materials
and components needed for the maintenance
of your car (oil, air and fuel filters, spark plugs,
light bulbs, drivebelts, oils and greases, brake
pads, touch-up paint, etc). Parts like this sold

by a reputable shop are of the same standard
as those usad by the car manufacturer.

Motor factors

Good factors will stock all the more
important components which wear out
comparatively quickly and can sometimes
supply individual components needed for the
ovaerhaul of a larger assembly. They may also
handle work such as cylinder block rebonng,
crankshaft regrinding and balancing, etc.

Tyre and exhaust specialists
These oullets may be independent or
members of a local or national ehain. They

frequently offer compatitive prices when
compared with a main dealer or local garage,
but it will pay to obtain several quotes before
making a decision. Also ask what extras may
be added to the quote - for instance, fitting a
new valve and balancing the wheel are both
often charged on top of the price of a new tyre.

Other sources

Beware of parts or materials obtained from
market stalls, car boot sales or similar outlets.
Such items are not invariably sub-standard,
but thera is little chance of compensation if
they do prove unsatisfactory. In the case of
safety-critical components such as brake
pads, there is the risk not only of financial loss,
but also of an accident causing injury or death.

Second-hand components or assemblies
obtained from a car breaker can be a good
buy in some circumstances, but this sort of
purchase is best made by the experienced
DIY mechanic.

Vehicle identification

Modifications are a continuing and
unpublicised process in vehicle manufacture,
quite apart from major moded changes. Spare
parts manuals and lists are compiled upon a
numerical basis, the individual vehicle
identilication numbers being essential to
comrect identification of the component
concemed.

Vehicle identification number (1) and
petrol engine number (2)

VIN plate on bonnet lock carrier panel

When ordering spare parts, always give as
much information as possible. Quote the car
modeal, year of manufacture, body and engine
numbers as appropriate.

Tha vehicle identification number (VIN) plate
or chassis number may be found in the engine
compartmeant, on top of the bulkhead or on
top of the bonnet lock carrier panel (see

X

VIN plate on engine compartment
bulkhead

ilustrations). On some models, this
information may appear on the passenger
door pillar. Some modals may have the
chassis number on a small plate on the top of
tha facia panel (visible VIN).

The vehicle data sticker Is on the floor
panel to the left of the spare wheel well in the
boot.

The engine number is situated on the
cylinder block (on some models, it can also be
found on a sticker attached to the timing beit
cover) and can be found In the following
locations:

a) Peirol engines - stamped on the front of
the cylinder block, directly below the
cylinder head mating surface (see
iflustration).

b) Diesel engines - stamped on the front of
the cylinder block, next to the injection
pump (see lllustration).

Note: The first part of the angine number
gives the engine code - eg AEF.

Engine number location (arrowed) -
diesel models



reres General repair procedures

Whanever servicing, repair or overhaul work
is carried out on the car or its components,
observe the following procedures and
instructions. This will assist in carrying out the
operation efficiently and to a professional
standard of workmanship.

Joint mating faces and gaskets

When separating components at their
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in ofl
leaks, coolant leaks, etc upon reassembly.
Separation is usually achieved by tapping
aleng the joint with a soft-faced hammer in
order to break the seal. However, note that
this method may not be suitable whare
dowels are used for component location.

Whare a gasket is used batween the mating
faces of two components, a new ona must be
fitted on reassembly; fit it dry unless ctherwise
stated in the repair procedura. Make sure that
the mating faces are clean and dry, with all
traces of old gasket removed. When cleaning a
joint face, use a tool which is unlikaly to score
or damage the face, and remove any burrs or
nicks with an ofistone or fine file.

Make sure that tapped holes are cleaned
with a pipe cleaner, and keep them frea of
jointing compound, if this is being used,
uniess specifically instructed othenvise.

Ensure that all orifices, channels or pipes
ara clear, and blow through them, preferably
using comprassed air.

Oil seals

Qil seals can be removed by levering them
Uit with a wide flat-bladed screwdniver or similar
implement. Alternatively, a number of self-
tapping screws may be screwed into the seal,
and these used as a purchase for plers or some
similar device in order to pull the seal free.

Whanever an oil seal is removed from its
working location, either individually or as part
of an assembly, it should be renewed.

The very fine sealing lip of the seal is easily
damaged, and will not seal if the surface it
contacts is not completely clean and free from
scratches, nicks or grooves. If the original
sealing surface of the component cannot be
restored, and the manufacturer has not made
provision for slight relocation of the seal
relative to the sealing surface, the component
ghould be renewed.

Protect the lips of the seal from any surface
which may damage them in the course of
fitting. Use tape or a conical sleeve where
possible, Lubricate the seal lips with oll before
fitting and, on dual-lipped seals, fill the space
between the lips with grease.

Unless ctherwise stated, oil seals must be
fitted with their sealing lips toward the
lubricant to be sealed.

Use a tubular drift or block of wood of tha
appropriate size to install the seal and, if the
seal housing is shouldered, drive the seal
down to the shoulder. if the seal housing s

unshouldered, the seal should be fitted with
its face flush with the housing top face (unless
otherwisa instructed).

Screw threads and fastenings

Seized nuts, bolts and screws are quile a
COmImon occumence where comosion has set
in, and the use of penetrating cil or releasing
fluid will often overcoma this problem if the
offending item is soaked for a while before
attempting to releasa it. The use of an impact
driver may also provide a means of releasing
such stubbomn fastening devices, when used
in  conjunction with the appropriate
screwdriver bit or socket. If none of these
methods works, it may be necessary to resort
to the careful application of heat, or the use of
a hacksaw or nut splitter devica.

Studs are usually removed by locking two
nuts together on the threaded part, and then
using a spanner on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the component in which
they are mounted can sometimes be removed
using a stud extractor. Always ensure that a
blind tapped hole is completely free from oil,
grease, water or other fluid before installing
the bolt or stud. Failure to do this could cause
the housing to crack due to the hydraulic
action of the bolt or stud as it is screwed in.

When tightening a castellated nut to accapt
a split pin, tighten the nut to the specified
torque, where applicable, and then tighten
further to the next split pin hole, Never slacken
the nut 1o align the split pin hole, unless stated
in the repair procedure,

When checking or retightening a nut or bolt
to a specified torque setting, slacken the nut
or bolt by a quarter of a turn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has been used.

For some screw fastenings, notably
cylinder head bolts or nuts, torque wrench
settings are no longer spacified for the latter
stages of tightening, “angle-tightening™ being
called up instead. Typically, a fairy low torque
wrench setling will be applied to the
bolte/nuts in the correct sequence, followed
by one or more slages of tightening through
specified angles,

Locknuts, locktabs and washers

Any fastening which will rotate against a
componant or housing during tightening
should always have a washer between it and
the relevant component or housing.

Spring or split washers should always be
ranewed when they are used to lock a critical
component such as a big-end bearing
retaining bolt or nut. Locktabs which are
folded over to retain a nut or bolt should
always be renewed.

Self-locking nuts can be re-used in non-
critical areas, providing resistance can be felt
when the locking portion passes over the bolt
or stud thread. However, it should be noted
that self-locking stiffnuts tend to lose their

effectiveness after long periods of use, and
should then be renewed as a matter of course,

Split pins must always be replaced with
new ones of the correct size for the hole.

When thread-locking compound is found
on the threads of a fastener which is 1o be ra-
used, it should ba cleaned off with a wire
brush and solvent, and fresh compound
applied on reassembly.

Special tools

Some repair proceduras in this manual
entail the use of special tools such as a press,
twio or three-legged pullers, spring com=
pressors, etc. Wherever possible, suitable
readily-available alternatives to the manu-
facturer's special tools are described, and are
shown in use. In some Instances, where no
alternative is possible, it has been necessary
to resort to the use of a manufacturer's tool,
and this has been done for reasons of safety
as well as the efficient completion of the repair
operation. Unless you are highly-skilled and
have a thorough understanding of the
procedures described, never attempt to
bypass the use of any special tool when the
procedure described specifies its use. Not
only is thera a very great risk of personal
injury, but expensive damage could be
causaed to the componeants involved.

Environmental considerations

When disposing of used engine oil, brake
fluid, antifreaze, etc, give due consideration to
any detrimental environmental effects. Do not,
for instance, pour any of the above liquids
down draing into the general sewage system,
or onto the ground to soak away. Many focal
council refuse tips provide a facility for waste
oll disposal, as do some garages. If none of
these facilities are available, consult your local
Environmental Health Department, or the
National Rivers Authority, for further advice.

With the universal tightening-up of legis-
lation regarding the emission of environmen-
tally-harmful substances from motor vehicles,
most vehicles have tamperproof devices fitted
to the main adjustment points of the fuel
system. These devices are primarily designed
to prevent unqualified persons from adjusting
the fuelfair mixture, with the chance of a
consequent increase in toxic emissions. If
such devices are found during servicing or
overhaul, they should, wherever possible, be
renewed or rafitted in accordance with the
manufacturer's requirements or current

legislation.
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Jacking and vehicle support rers

The jack supplied with the vehicle tool kit
should only be used for changing the
roadwheels - see Wheal changing at the front
of this book. When camrying out any other kind
of work, raise the vehicle using a hydraulic (or
trolley) jack, and always supplement the jack
with axle stands positioned under the vehicle
jacking points,

When using a hydraulic jack or axle stands,
always position the jack head or axle stand
head under one of the relevant jacking points.

To raise the front and/or rear of the vehicle,
use the jacking/support points at the front and
rear ands of the door sills, indicated by the
triangular depressions in the sill panel (see
illustration). Pasition a block of wood with a
groove cut in it on the jack head 1o prevent
the vehicle weight resting on the sill edge;
align the sill edge with the groove in the wood
so that the vehicle weight is spread evenly
over the surface of the block. Supplement the
jack with axle stands (also with siotted blocks

of wood) positioned as close as possible to
the jacking points (see lllustrations).

Do not jack the vehicle under any other part
of the sill, sump, floor pan, or any of the
steering or suspension components. With tha
vehicle raised, an axle stand should be
positioned beneath the vehicle jack location
point on the sill.

MNever work under, around, or near a raised
vehicle, unless it is adequately supported on
stands.

Front and rear jacking points

Axle stand and block of wood under
front support point

Axle stand under rear
jacking/support point

Radio/cassette unit anti-theft system - precaution

The radio/cassette unit fitted by VW may be
equipped with a built-in security code, to deter
thieves. If the power source to the unit is cut,
the anti-theft system will activate. Even if the
power source s immediately reconnected, the

unit will not function until the comect security
code has been entered. Therefore, if you do not
know the comect code, DO NOT disconnect
the battery negative lead, or remove the
radic/cazsette unit from the vehicle. The exact

procedure for reprogramming a unit which has
been disconnected from its power supply
varies from model to madel. Consult the radio
bookiet which should have been supplied with
the vehiche for specific details,
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1a12 Every 20 000 miles - petrol models

20.1 Folding fabric sunroof guide rail
(arrowed)

20 mmwr&m %

1 Using a clean cloth and a suitable solvent if
necessary, thoroughly clean the sunroof guide
rail (see illustration).

2 Apply a little general-purpose grease to the
guida rail, then check the sunroof operation.

21 Spark plug renewal

1 The comect functioning of the spark plugs is
vital for the correct running and efficiency of
the engine. It is essential that the plugs fitted
are appropriate for the engine (a suitable type
is specified at the beginning of this Chapter).
If this type is used and the engine is in good
condition, the spark plugs should not need
attention between scheduled replacement
intervals. Spark plug cleaning is rarely
necessary, and should not be attempted
unless specialised equipment is available, as
damage can easily be caused to the firing
ends.

2 Belore removing the spark plugs, allow the
engine time to cool.

3 To gain access to the spark plugs, refer 1o
Chapter 4A or 4B as applicable, and remaove
the air filter housing. On some models, it may
also be necessary to unclip the accelerator

; = et I
21.7a Unscrew the spark plugs using a
suitable socket . ..

t of the
retaining brackets on the rear of the
eylinder head

4 Pull the HT lead clip out of the retaining
brackets on the rear of the cylinder head, and
move the leads back oul of the way (see
illustration).

5 If the marks on the original-equipment
spark plug (HT) leads cannot be seen, mark
the leads 1 to 4, to comespond to the cylinder
the lead serves (Mo 1 cylinder is at the timing
beilt and of the engine). Where metal heat
shields are fitted to the lead end fittings, take
care not to bum your hands if the engine is
still warm. Pull the leads from the plugs by
gripping the end fitting, not the lead,
otherwise the lead connection may be
fractured (see illustration).

6 It iz advisable to remove the dirt from the
spark plug recessas using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

T Unscraw the plugs using a spark plug
spanner, suitable box spanner or a deep
socket and extension bar (see Hlustrations).
Keep the socket aligned with the spark plug -
if it s forcibly moved to one side, the ceramic
insulator may be broken off. As each plug is
removed, axamine it as follows.

8 Examination of the spark plugs will give a
good indication of the condition of the engine.
If the insulator nose of the spark plug is
clean and white, with no deposits, this is
indicative of a weak mixture or too hot a plug
{a hot plug transfers heat away from the
electrode slowly, a cold plug transfers heat
away quickdy).

9 If the tip and insulator nose are covered

21.7b ...and remove them from the
cylinder head - note multi-earth-electrode
spark plug

21.5 Pull the HT lead end fittings off the
plugs

with hard black-looking deposits, then this is
indicative that the mixture is too rich. Should
the plug be black and oily, then it is likely that
tha angine is fairly worn, as well as the mixture
being too rich.

10 If the insulator nose is covered with light
tan to greyish-brown deposits, then the
mixture is correct and it is likely that the
engine is in good condition.

11 Tha spark plug electrode gap is of
considerable importance as, i it is too large or
too small, the size of the spark and its
efficiency will be seriously impaired. Note:
Spark plugs with multiple earth electrodes are
bacoming an increasingly commaon fitment,
especially to vehicles equipped with catalytic
converters. Uinfess there is clear informalion to
the contrary, no atlempt should be made o
adjust the plug gap on a spark plug with more
than one earth electrode.

12 To set the gap, measura it with a fealer
blade and then bend open, or closed, the
outer plug electrods until the correct gap is
achieved. The centre electrode should never
be bent, as this may crack the insulator and
cause plug failure, if nothing worse. If using
feeler blades, the gap is comect when the
appropriate-size blade is a firm sliding fit.

13 Special spark plug electrode gap
adjusting tools are available from most motor
accessory shops, or from some spark plug
manufacturers.

14 Before fitting the spark plugs, check that
the threaded connector sleeves are tight, and
that tha plug exterior surfaces and threads are
claan. It's often difficult to screw in new spark
plugs without cross-threading them - this can
be avoided using a piece of rubber hose (see

Haynes Hint).

15 Hemove the rubber hose (if used), and
tighten the plug to the specified torque using
the spark plug socket and a torque wrench. If
a torque wrench is not available, tighten the
plug by hand until it just seats, then tighten it
by no more than a gquarter of a turn
furthar with the plug socket and handla. Refit
the remaining spark plugs in the same
manner.

16 Cilp the HT leads back into the support
clip on the rear of the cylinder head, then
connect the leads secursly in their correct
order.



reres TOOIS and working facilities

Introduction

A selection of good tools is a fundamental
requirement for anyone contemplating the
maintenance and repair of a motor vahicle.
For the owner who does not possess any,
their purchase will prove a considerabla
axpense, offsetting some of the savings made
by doing-it-yourself. However, provided that
the tools purchased meet the relevant national
safety standards and are of good quality, they
will last for many years and prove an

worthwhile investment.

To help the average owner to decide which
tools are needed to camy out the various tasks
detailad in this manual, we have compiled
three lists of tools under the following
headings: Maintenance and minor repair,
Repair and overhaw!, and Special, Mewcomers
to practical mechanics should start off with
the Maintenance and minor repair tool kit, and
confine themselves to the simpler jobs around
the vehicle. Then, as confidence and
experignce grow, more difficult tasks can be
undertaken, with extra tools being purchased
as, and when, they are needed. In this way, a
Maintenance and minor repair tool kit can be
built up inte a Repair and overhaul tool kit over
a considerable period of time, without any
major cash outlays. The experienced do-it-
yoursatfer will have a tool kit good enough for
most repair and overhaul . and will
add tools from the Special category when it is
felt that the expense is justified by the amount
of usa to which these toocis will be put.

Maintenance and
minor repair tool kit

The tools given in this list should be
considerad as a minimuem requirement if
routing maintenance, servicing and minor
repair operations are to be undertaken. We
recommend the purchase of combination
spanners ([ring one end, open-ended the
other); although mora expensive than cpen-
ended ones, they do give the advantages of
both types of spanner.
Combinalion spanners:
Metrc = 8 to 19 mm inclusine
Adjustable spanmer - 35 mm jaw {approx.)
Spark plug spanner (with rubbar inser) -
petrol models
Spark plug gap adjustment tool =
petrol models
Set of fesler gauges
Brake bieed nipple spanner
Secrewdrivers:
Flat blade - 100 mm long x 6 mm dia
Cross blade - 100 mm long x & mm dia
Torx - various sizes (not all vehicles)
Combination pliers
Hacksaw (junior)
Tyre pump
Tyre pressure gauge
Onl can
Ol fitter removal tool
Fine emery cloth
Wire brush fsrmaif)
Funnel (medium size)
Sump drain plug key (not all vahicles)

pED.0O oo B
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Repair and overhaul tool kit

These tools are virtually essential for
anyone undertaking any major repairs to &
motor vehicle, and are additional to those
mlnmmmmmwm
Included in this list is a comprehensive set of
sockets. Although these are expensive, they
will be found invaluable as they are so
versatile - particularly if various drives are
included in the set. We recommend the half-
inch square-drive type, as this can be used
with most propriatary torque wrenches.

The tools in this list will sometimes need to
be supplemented by tools from the Special list
O Sockels for box spanners) fo cover ranga
in pravious list (inciuding Torx sockets)
Reversible raichet drive (for use with

sockels)

Extension place, 250 mm (for use with
sockets)

Uiniversal joint (for use with sockets)
Flexible handle or sliding T "breaker bar®
{for use with sockels)

Torgue wrench (for use with sockets)
Self-locking grips

Ball pein hammer
Sofi-faced mallet {pdastic or rubber)
Scrawdrivers:

Flat blade - long & sturdy, short {chubbyl,
Cross blade - long & sturdy, and short
fchubbyl types

Pifars:

goooo oo . B
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Axle stands

Jack (strong trolley or hydraulic type)
Light with extension lead

Universal electrical multi-meter

ODOoOOo0oooOoooooooon
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Tools and working facilities rer.7

Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with their
manufacturers’ instructions. Unless relatively
difficult mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these tocls. Where this is the case,
you could consider clubbing together with
friends (or joining a motorists’ club) to make a
joint purchase, or borrowing the tocls against
a deposit from a local garage or tool hire
specialist. It is worth noting that many of the
larger DIY superstores now camy a large
range of special tools for hire at modest
rates,

The following list contains only those tools
and instruments freely available to the public,
and nct those special tools produced by the
viehicle manufacturer specifically for its dealer
network. You will find cccasional references
to these manufacturers' special tools in the
taxt of this manual. Generally, an alternative
method of doing the job without the vehicle
manufacturers’ special tool is given. Howave-,
sometimas there is no altarnative to using
them. Where this is the case and the relevant
tool cannot be bought or borrowed, you will
have to entrust the work to a dealer.
Angular-tightening gauge
Valve spring comprassor
Valve grinding tool
Piston ring comprassor

O
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Buying tools

Reputablea motor accessory shops and
superstores often offer excallent quality tools
at discount prices, so it pays to shop around.

Aemember, you don't have to buy the most
expensive items on the shelf, but it is always
advisable to steer clear of the very cheap
tools, Beware of ‘bargains’ offered on market
stalls or at car boot sales. There ara plenty of
good tools around at reasonable prices, but
abways aim to purchase items which meet the
relevant national safety standards. If in doubt,
ask the proprietor or manager of the shop for
advice before making a purchase.

Care and maintenance of tools

Having purchased a reasonabie tool kit, itis
necessary to keep the tools in a clean and
sarviceable condition. After use, always wipe
off any dirt, grease and metal particles using a
clean, dry cloth, bafore putting the tools away.
MNever leave them lying around after they have
been used. A simple tool rack on the garage
or workshop wall for items such as
screwdrivers and pliers is a good idea. Store
all normal spanners and sockets in a metal
box. Any measuring instruments, gauges,
meaters, etc, must be carefully stored where
they cannot be damaged or become rusty.

Take a little care when tools are used.
Hammer heads inevitably become marked,
and screwdrivers lose the keen adge on their
blades from time to time. A little timely
attention with emery cloth or a file will soon
restore items like this to a good finish.

Working facilities

Not to be forgotten when discussing tools
is the workshop itself. If anything more than
routine maintenance is to be carried out, a

* suitable area becomes essential,

It is appreciated that many an owner-
mechanic s forced by circumstances to
remove an engine or similar itern without the
benefit of a garage or workshop. Having done
this, any repairs should always be done under
tha cover of a roof.

Wheraver possible, any dismantling should
be done on a clean, flat workbench or table at
a suitable working height.

Any workbench needs a vice; one with a
jaw opening of 100 mm ig suitable for most
jobs. As mentioned previously, some clean
dry storage space is also required for tools, as
well as for any lubricants, cleaning fluids,
touch-up paints etc, which becoma

Another item which may be required, and
which has a much more general usage, is an
electric drill with a chuck capacity of at least
8 mm. This, together with a good range of
twist drills, is virtually essential for fitting
BCCBSSOMes.

Last, but not least, always keep a supply of
old newspapers and clean, lint-free rags
available, and try to keep any working area as
clean as possible.




reres MOT test checks

This is a guide to getting your vehicle through the MOT test.
Obwiously it will not be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following checks will enable you to identify any problem areas
before submitting the vehicle for the test.

Where a testable component is in borderfine condition, the tester
has discretion in deciding whether 1o pass or fail it. The basis of such
discration is whether the tester would be happy for a closa relative or
friend 1o use the vehicle with the component in that condition. If the
vehicle presented is clean and evidently well cared for, the tester may
be more inclined to pass a bordedine component than if the vehicle is
scruffy and apparently neglected.

It has only been possible to summarise the test requirements hera,
basad on the regulations in force at the time of printing. Test standards
are bacoming increasingly stringent, although thene ane some exemptions

for older vehicles.

An assistant will ba needed to help cary out some of these checks.

The checks have been sub-divided into four categories, as follows:

1 Checks carried out ZMWM
FROM THE DRIVER'S WITH THE VEHICLE
SEAT ON THE GROUND

1 Checks carried out
FROM THE DRIVER'S SEAT

Handbrake

O Tast the operation of the handbrake.
Excessive travel (too many clicks) indicates
incomect brake or cable adjustmeant.

[0 Check that the handbrake cannct be
released by tapping the lever sideways. Check
the security of the lever mountings.

Footbrake

[] Depress the brake pedal and check that it
does not creep down to the floor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then depress it again. If the
pedal travels nearly to the floor before firm
resistance is fell, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleeding.

[ Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
cylinder.

L] Check the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the padal will
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

Steering wheel and column

[ Examine the steering wheel for fractures or
looseness of the hub, spokes or rim,

[] Move the steering whesl from side to side
and then up and down. Check that the
steering wheel is not loose on the column,
indicating wear or a loose retaining nut.
Continue moving the steering wheel as before,
but also tumn it slightly from left 10 right.

[J Check that the steering wheel is not loose
on the column, and that there is no abnomal

movement of the steering wheel, indicating
wear in the column support bearings of
couplings.

Windscreen, mirrors and sunvisor

[ The windscreen must be free of cracks or
other significant damage within the driver's
field of view. (Small stone chips are accept-
able.) Rear view mirrors must be secure,
intact, and capable of being adjusted.

| ZSnen

[0 The driver's sunvisor must be capable of
being stored in the “up” position.



MOT test checks reres

Seat belis and seais

Note: The following checks are applicable to
all seat beits, front and rear.

[] Examine the webbing of all the belts
{including rear belts if fitted) for cuts, serious
fraying or deterioration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the
security of all seat belt mountings accessible
from Inside the vehicle.

[] Seat belts with pre-tensioners, once
mﬂvlttd,luma'ﬂag'a;slnﬂnumwhgm
the seat belt stalk. This, in itself. is not a
reason for test failure.

[ The front seats themselves must be
securely attached and the backrests must
lock in the upright position.

Doors

(] Both front doors must be able to be opaned
and closed from outside and inside, and must
latch securely when closed.

] The VIN plata and/or homologation plate
must ba legible.

Electrical equipment

(1 Switch on the ignition and check the
operation of the hom.

[ Check the windscreen washers and wipers,
axamining the wiper blades; renew damaged
orpaﬁhadbiad&ﬂ..ﬁlmcmdﬂtwamtlm
of the stop-lights.

[] Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

[] Check the operation and alignment of the
headlights. The headiight reflectors must not
be tarnished and the lenses must be
undamaged.

] Switeh on the ignition and check the
operation of the direction indicators (including
the instrument panel tell-tale) and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect the indicators - if it
does, the cause is usually a bad earth at the
rear light cluster.

[] Check the operation of the rear foglight{s),
including the warning light cn the instrument
panal or in the switch.

[] The ABS wamning light must lluminate in
accordance with the manufacturers’ design.
For most vehicles, the ABS warming light
should llluminate when the ignition is switched
an, and (f the system s operating property}
extinguish after a few seconds. Refer to the
owner's handbook.

Footbrake
] Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
carasion or other damage.

[C] The fluid reservoir must be secure and the
fluid level must be between the upper (A) and
lower (B) markings.

[ Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tum the:
steering from lock to lock, and ensure that the
hoses do not contact the wheel, tyre, or any
part of the steering or suspension mechanism.
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure.

Steering and suspension

[] Have your assistant tum the steering wheel
from side to side slightly, up to the point
where the steering gear just begins to transmit
this movement to the roadwhesls. Check for
axcessive free play between the steering
whee! and the steering gear, indicating wear
or insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear itsalf.

[] Have your assistant turn the steering wheel
more vigorously in each direction, so that the
roadwheels just begin to tum. As this is done,
examine all the steering joints, linkages,
fittings and attachments. Renaw any
compenent that shows signs of wear or
damage. On vehicles with power steering,
check the security and condition of the
steering pump, drivebelt and hoses.

[] Check that the vehicle is standing level,
and at approximately the comect ride height.

Shock absorbers

[ Depress each comer of the vehicle in tumn,
then release it. The vehicle should rise and
then settle in its normal position. I the vehicle
continues to rise and fall, the shock absorber
is defective. A shock absorber which has
selzed will also cause the vehicle to fall.




rere10 MOT test checks

Exhaust system

[] Start the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or renew

leaking sections.,

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

[ Have your assistant tum the steering from
lock to lock. Check that the steering turns
smoothly, and that no part of the steering
mechanism, including a whesl or tyre, fouls
any brake hose or pipe or any part of the body
structure,

[] Examina the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connactions. Also chack for excessive
stiffness or binding of the steering, a missing
split pin or locking device, or severe comosion
of tha body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and
wheel bearings

[l Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and rock gently but firmby. Check for
free play or insecurity at the wheel bearings,
suspension balljoints, or suspansion mount-
ings, pivots and attachments.

[J Now grasp the wheel at the 12 o"clock and
6 o'clock positions and repeat the previous
inspection. Spin the wheel, and check for
roughness or tightness of tha front wheael

[JIf axcess free play is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering betwean the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, its
retaining bolt, or in the mounting itself (the
bolt holes can often bacome elongated).

(] Carry out all the above checks at the other
front wheel, and then at both rear wheeds.

Springs and shock absorbers

[J Examine the suspension struts (when
applicable) for serious fluid leakage, corrosion,
or damage to the casing. Also check the
security of the mounting points.

O if coil springs are fitted, check that the
spring ends locate in thelr seats, and that the
spring is not comroded, cracked or broken.

L1 If leat springs are fitted, check that all
leaves ara intact, that the axle is sacurely
attached to each spring, and that there is no
deterioration of the spring eye mountings,
bushes, and shackies.

[] The same general checks apply to vehices
fitted with other suspension types, such &
torsion bars, hydraulic displacer units. &=
Ensure that all mountings and attachmants &
secure, that there are no signs of excessse
wear, comosion or damage, and (on hycrse
types) that there are no fiuid leaks or damasss
pipes.

[ inspect the shock absorbers for signs &
serious fluid leakage. Check for Wﬂ'd-
mounting bushes or attachments, or das

10 the body of the unit.

Driveshafis
{fwd vehicles only)
] Rotate each front wheel in tum and

the constant velocity joint gaiters for spits =
damage. Also check that each drivesha®

brake pad wear and disc condition. E
that the friction lining material has not we
excessively, (A) and that the discs are &
fractured, pitted, scored or badly wom B2

[J] Examine all the rigid brake 3
underneath the vehicle, and the flsxtSe
hosa(s) at the rear. Look for comosion, chafme
or insecurity of the pipes, and for signs &
bulging under pressure, chafing, sphts &
deterioration of the flexible hoses.

[ Look for signs of fluid leaks at the Drees
calipars or on tha brake backplates. Repas o
renaw leaking components.

[ Slowly spin each wheel, while you
assistant depresses and releases S
footbrake. Ensure that each brake |s operating
and does not bind when the pedal is releasec
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[] Examine the handbrake mechanism,
checking for frayed or broken cables,
excessive comosion, or wear or insecurity of
the linkage. Check that the mechanism works
on each relevant wheel, and releases fully,
without binding.

[ It is not possible to tast brake efficiency
without special equipment, but a road test can
be carried out later to check that the vehicla
pulls up in a straight line.

Fuel and exhaust systems

[ Inspect the fual tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from
leaks.

[] Examine the exhaust system over its entire
length, checking for any damaged, broken or
missing mountings, security of the retaining
clamps and rust or cormosion.

Wheels and tyres

[] Examine the sidewalls and tread area of
aach tyre in tum. Check for cuts, tears, lumps,
bulges, separation of the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead Is correctly seated
on the wheel rim, that the valve s sound and
properly seated, and that tha wheel iz not
distorted or damaged.

[ Check that the tyres are of the correct size
for the vehicle, that they are of the same size
and type on each axle, and that the pressures
are correct.

[ Check the tyre tread depth. The legal
minimurmn at the time of writing is 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment.

Body corrosion
[] Check the condition of the entire vehicle
structure for signs of corosion in load-bearing
areas. (These include chassis box sections,
side sills, cross-members, pillars, and eall
suspension, steering, braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are likely to be needed.

[ Damage or corrosion which causes sharp
or otherwise dangeraus edges to be exposed
will 2lso cause the vehicle to fail.

Petrol modeis

[0 Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air filter
alement clean, atc).

[ Befora any measurements are carried out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds.
Allow the engine speed to retum 1o kdle, and
watch for smoke emissions from the exhaust
tailpipe. If the idle speed is obviously much
too high, or if dense blue or clearly-visible
black smoka comes from the tailpipe for more
than 5 seconds, the vehicle will faill. As a rule
of thumb, blue smoke signifies oil baing burnt
{engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburetior or fuel system fault).

[JAn exhaust gas analyser capable of
measuring carbon monoxide (CO) and
hydrecarbons (HC) s now needed. If such an
instrument cannot be hired or borrowed, a
local garage may agree to perform the check
for a small fee.

CO emissions (mixture)

1 At the time of writing, for vehicles first used
between 15 August 1975 and 318 July 1986 (P
to C registration), the CO level must not
exceed 4.5% by volume. For vehicles first
used between 1% August 1986 and 313 July
1892 (D to J registration), the CO level must
not excead 3.5% by volume. Vehicles first

used after 15t August 1992 (K registration) must
conform to the manufacturer's specification,
The MOT tester has access to a DOT databass
or emissions handbook, which lists the GO and
HC Bmits for each make and model of vehicle.
The CO level is measured with the engine at
idie speed, and at “fast idle®. The following
limits are given as a general guide:
At iclfe speed -
CO level no more than 0.5%
At “fast idie” (2500 to 3000 mom) -
CO level no more than 0.3%
{Minimum oll temperature 60°C)
O the CO level cannot be reduced far
enough to pass the test (and the fuel and
ignition systems are otherwise in good
condition) then the carburettor is badly womn,
or thera is soma problam in the fuel injection
systern or catalytic converter (as applicable).

HC emissions

[0 With the CO within limits, HC emissions for
vehiclas first used between 1% August 18975
and 315t July 1992 (P to J registration) must
not exceed 1200 ppm. Viehicles first used
after 18 August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT
database or emissions handbook, which lists
the CO and HC limits for each make and
model of vehicle. The HG level is measured
with the engine at “fast idle™. The following is
given as a general guide:

At “fast icle” (2500 to 2000 rpm) -

HC level no more than 200 ppm

{Minimum oil temperature 60°C)
[J Excessive HC emissions are caused by
incomplete combustion, the causes of which
can include oil being burnt, mechanical wear
and ignition/fuel system malfunction.

Diesel models

[ The only emission test applicable to Diesel
engines is the measuring of exhaust smoke
density. The test involves accelerating the

engine several times to its maximum
unloaded speed.

Note: It is of the utmost importance that the

engine timing belt is in good condition before

the test is carmied oul.

[1The limits for Diesel engine exhaust

smoke, introduced in September 1995 are:

Vehicles first used before 18! August 1979:
Exempt from metered smoke testing, but
must not emit “dense blue or clearly
visible black smoke for a period of more
than 5 seconds at idle” or “dense blue or
clearly visible black smoke during accel-
eration which would obscure the view of
ather road users”,

Non-turbocharged vehicles first used after

15t August 1979; 2.5m!

vehicles first used after

18 August 1979: 3.0m-

[J Excessive smoke can be caused by a dirty

air cleaner element. Otherwise, professional

advice may be needed to find the cause.
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Engine

Engine fails to rotate when attempting to start

Engine rotates, but will not start

Engine difficult to start when cold

Engine difficult to start when hol

Starter motor noisy or excessivaly-rough in angagement
Engine starts, but stops immediately

Engine idies ematically

Enging misfires at idle speed

Engine misfires throughout the driving speed range
Engina hesitates on acceleration

Engine stalls

Engine lacks power

Engine backfires

Qil pressure waming light illuminated with engine running
Engine runs-on after switching off

Engine nolses

(1]

OoOoocooooooooet

Fuel and exhaust systems

[} Excessive fuel consumption

] Fual leakage andfor fuel odour

[] Excessive noise or fumes from exhaust system

Clutch

[] Pedal travals to fioor - no pressura or very little resistance

[0 Chutch fails to disengage (unable to select gears)

[] Clutch slips (engine speed increases, with no increasa In vehicle

Spead)
[0 Judder as clutch is engaged
[0 Nolse when deprassing or releasing clutch pedal

Manual transmission

[ Noisy in neutral with angine running
1 Noisy in one particular gear

[l Ditficulty engaging gears

[ Jumps out of gear

] Vibration

[ Lubricant leaks

Introduction

Automatic transmission

[ Fluid leakage

Transmission fluld brown, or has bumed smell

General gear selection problems

Transmission will not dewnshift (kickdown) with accelerator fully

mjmja]l

depressad

Engine will not start in any gear, or starts in gears other than Park
or Neutral

Tranamission slips, shifts roughly, is neisy, or has no drive in
forward or reverae gears

Driveshafts
[} Clicking or knocking noise on tums (at slow speed on full-lock)
[ Vibration when accelerating or decelarating

L]

]

|
§

Vehicle pulls to one side under

Neisa (grinding or high-pitched squeal) when brakes applied
Excessive brake pedal travel

Brake pedal feels spongy when depressed

Excessive brake pedal effort required to stop vehicla

Judder felt through brake pedal or steering wheel when braking
Brakes binding

Rear wheels locking under normal braking

Suspension and steering systems
Vohicle pulls to one side

Wheel wobble and vibration

Excessive pitching and/or roling around comers, or during braking
Wandering or general instability

Excessively-stif! stesring

Excessiva play in steering

Lack of power assistance

Tyre wear axcessive

Electrical system

"1 Battery will not hotd a charge for more than a few days
Ignition/no-charge warmning light remains illuminated with engina
TUnmning

Ignition/no-charge warmning light fails to come on

Lights inoperative

Instrument readings inaccurate or amatic

Homn inoperative, or unsatisfactory in operation
Windscreen/tailgate wipers inoperativa, or unsatisfactory in

Windscreen/tailgate washers inoperative, or unsatisfactory in
operation

Electric windows inoperative, or unsatisfactory in operation
Central locking system inoparative, or unsatistactory in operation

OOUOCICe
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The vehicle owner who does his or her own

occasionally faill without warning are often

intc account any waming signs or

maintenance according to the recommended
service schedules should not have to usa this
section of the manual very often. Modern
component reliability is such that, provided
those items subject to wear or deterioration
arg inspected or renewed at the specified
intervals, sudden failure is comparatively rara.
Faults do not usually just happen as a result of
sudden failure, but develop over a peariod of
time. Major mechanical failures in particular
are usually preceded by characteristic
symptoms over hundreds or even thousands
of miles. Those components which do

small and easily carried in the vehicle.

With any fault-finding, the first step is to
decide where to begin [nvestigations.
Sometimes this is obvious, but on other
occasions, a little detective work will be
necessary, The owner who makes half a dozen
haphazard adjustments or replacements may
be successful in curing a fault (or its
symptoms), but will be none the wiser if the
fault recurs, and ultimately may have spent
more time and money than was necessary. A
calm and logical approach will be found to be
more satisfactory in the long run. Always take

abnormalities that may have been noticed in
the pericd preceding the fault - power loss,
high or low gauge readings, unusual smells,
elc - and remember that failure of components
such as fuses or spark plugs may only be
pointers to some underlying fault.

These pages provide an easy-reference
guide to the more common problems which
may occur during the vehicle's life. These
problems and their possible causes are
grouped under headings such as Engine,
Cooling system, etc. The Chapter andfor
Section which deals with the problem is also



Fault finding rere13

shown in brackets. Whatever the fault, certain
basic principles apply. These are as follows:

Verify the fault. This is simply a matter of
being sure you know exaclly what the
symptems are before starting work, This Is
particularly important if you are investigating a
fault for somecne else, who may net have
dascribad it very accurately.

Don't overfook the obvious. For example, if
it won't start, is there fuel in the tank? (Don't
take anyone else’s word on this particular

point, and don’t trust the fuel gauge eitherl) If
an electrical fault ks indicated, look for loose or
broken wires before digging out the test gear.

Cure the disease, not the symptom.
Substituting a flat battery with a fully-charged
one will get you off the hard shoulder, but if the
underlying cause is not attended to. the new
battery will go the same way. Similarly,
changing oll-fouled spark plugs (petrol models)
for a new set will get you moving again, but
remember that the reason for the fouling (if it

wasn't simply an incorrect grade of plug) will
have 1o be established and comected.

Don't take anything for granted. Particularty,
don't forget that a new compenent may itself
be defective (especially if its been rattling
around in the boot for months), and don't
lsave components out of a fault diagnosis
sequance just because they are new or
recently-fitted. When you do finally diagnose a
difficult fault, you'll probably realise that all the
evidence was thera from the start.

Engine

Engine fails to rotate when attempting to start
Battery terminal connections loose or comoded (Weekly checks).
Battery discharged or faulty (Chapter 54).

Broken, loose or disconnected wiring in the starting circuit
{Chapter 5A).

Automatic transmission not in P or M (Chapter TB)

Defective starter solenoid or switch (Chapler 5A).
Defective starter motor (Chapter SA).

Starter pinkon or fiywheal ring gear teeth loose or broken
(Chaplers 2A, 2B, 2C and 5A).

Engine earth strap broken or disconnected (Chapler SA).

Enyfne rotates, but will not start

Fual tank empty.

Battery discharged (angine rotates slowly) (Chapter 5A).

Battery terminal connections loose or coroded (Weekly checks).
Immoabiliser fault (Chapter 12).

Ignition companents damp or damaged - patrol models
{Chapters 1 and 58).

Ignition timing incomreact (Chapter 58)

Eroken, loose or disconnected wiring in the ignition circult - petrol
models (Chapter S5B).

Worn, faulty or incorectly-gapped spark plugs - petrol models
{Chapter 1),

Preheating system faulty - diesel models (Chapter 5C).

Fuel injection system faulty - petrol models (Chapter 4A or 4B).
Fuel cut-off (stop) solencid faulty - diesel models (Chapter 4C).
Alr in fuel system - diesel models (Chapter 4C).

Oonooo oDOoo
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Enyina difficult to start when cold

Battery discharged (Chapter SA),

igniticn timing incorract (Chapter 58)

Battery terminal connections loose or cormoded (Weakly chacks).
Wom, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1).

Praheating system faulty - diesel models (Chapter 5C).

Fuel Injection system fault - petrol models (Chapter 44 or 4B).
Other ignition system fault - patrol models (Chapter SB).

Low cylindar compressions (Chapter 24 or 28],

Engine difficult to start when hot

[ Air filter element dirty or clogged (Chapter 1).

[] Fuel injaction system fault - patrol models (Chapter 44 or 4B).
[0 Low cylinder compressians (Chapter 24 or 2B).

[] Ignition timing incomect (Chapter 58)

Starter motor nolsy or excessively-rough in
engagement

[ Starter pinion or flywheel ring gear teeth loose or broken

{Chapters 2A, 2B and 5A).
] Starter motor mounting bolts loose or missing (Chapter SA).

.
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[] Starter motor internal components wom or damaged (Chapter 54).

Major mechanical fallure {eg camshaft drive) (Chapter 24, 2B or 2C).

Engine starts, but stops immediately

[0 Loose or faulty slectrical connections in the ignition circult - petrol
miadels (Chapter 58).

[0 Vacuum leak at the throttle body or inlet manifold - petrol modets
{Chapter 4A or 48),.

[ Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 48).

Engine idles erratically

] Alr filter element clogged (Chapter 1).

Vacuum leak at the throtthe body, inlet manifold or associated
hoses - patrol models (Chapter 4A or 48),

Wom, faulty or incomectly-gapped spark plugs - petrol models
{Chapter 1).

Uneven or low cylinder compressions (Chapter 2A or 28).
Camshaft lobes womn (Chapter 24 or 28).

Timing belt incorrectly tensioned {Chapter 24 or 2B).
Blocked injector/fual injection system fault - petrol models
(Chapter 44 or 4B).

Faulty injector(s) - diesel models (Chapter 4C).

Engine misfires at idle speed

Worn, faulty or incomectly-gapped spark plugs - petrol models
(Chapter 1).

Faulty spark plug HT leads - petrol models (Chapter SB).
Vacuum leak at the throttle body, inlet manifold or associated
hoses - petrol models (Chapler 44 or 4B).

Blocked injectorffuel injection system fault - petrol models
(Chapter 44 or 4B).

Faulty injector(s) - diesel models (Chapter 4C).

Distributer cap cracked or tracking internally - petrol models
(whera applicable) (Chapter 58).

Uneven or low cylinder compressions (Chapter 2A or 2B8).
Disconnected, leaking, or perished crankcase ventilation hoses
{Chapter 4D).

Engine misfires throughout the driving speed
"9"5
Fuel fitter choked (Chaptber 1).
Fual pump faulty, or delivery pressure low - patrol models
(Chapter 44 or 48],
Fuel tank vent blocked, or fuel pipes restricted (Chapter 44, 48 or 4C).
Vacuum leak at the throttle body, inlet manifold or associated
hoses - potrol models (Chapter 44 or 48).
Waorn, faulty or incomectly-gapped spark plugs - petrel models
{Chapter 1).
Faulty spark plug HT leads - petrol models (Chapter 58).
Faulty injector(s) - diesel models (Chapter 4C).
Distributor cap cracked or tracking internally - petrol models
{where applicable) (Chapter 5B).
Faulty ignition coil - petrol modets (Chapter 58).
Uneven or low cylinder compressions (Chapter 2A or 2B).
Blocked injector/fuel injection system fault - petrol modeis
{Chapter 44 or 48).

O o
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Engine (continued)

Engine hesitates on acceleration

O \:om faulty or incorrectly-gapped spark plugs - petrol modals
(Chapter 1).

[l Vacuum leak at the thrattle body, inlet manifold or assoclated
hoses - petrol models (Chapter 44 or 48).

[ Blocked injector/fuel injection system fault - petrol models
(Chapter 44 or 4B).

[ Faulty injector(s) - diesel modets (Chapter 4C).

Engine stalls

[0 Vacuum leak at the throttla bady, inlet manifold or associated
hoses - petrol modeds (Chapter 44 or 4B).

[1 Fuel filter choked (Chapter 1),

[0 Fuel pump faulty, or delivery pressure low - petrol models
(Chapter 4A or 4B),

[l Fuel tank vent blocked, or fuel pipes restricted (Chapter 44, 4B
or 4C).

[l Blocked injactor/fuel injection system fault - patrol models
(Chapter 44 or 48).

[1 Faulty injector(s) - diesel models (Ghapter 4C).

Engine lacks power

[J Timing belt incorrectly fitted or tensioned (Chapter 24 or 2B).

[1 Fuel filter choked (Chapter 1).

[ Ignition timing incomect (Chapter SB)

[] Fuel pump faulty, or defivery pressure low - petrol models
(Chapler 4A or 4B).

C]1 Uneven or low cylinder compressions (Chapter 24 or 28).

[ Wom, faulty or incomectly-gapped spark piugs - petrol modeds
(Chapter 1).

[l Vacuum leak at the throttle body, inlet manifold or associated
hoses - petrol models (Chapter 44 or 4B).

[J Blocked injector/fuel injection system fault - petrol modals
(Chapter 44 or 4B).

] Faulty injecton(s) - diesel models (Chapter 4C).

[J Injection pump timing incorrect - diesel models (Chapter 4C).

[] Brakes binding (Chapters 1 and 9).

[0 Ciutch slipping (Chapter B).

Engine backfires

] Timing belt incorrectly fitted or tensioned (Chapter 2A or 28).

[ Vacuum leak at the throttle body, inlet manifold or associated
hoses - petrol models (Chapter 44 or 4B),

[0 Blocked injector/fuel injection system faull - patrol models
(Chapter 4A or 48).

[J Ignition timing incomact (Chapter 5B)

Cooling system

Oil pressure warning light illuminated with engine
running

[l Low oil level, or incarrect oil grade (Weekly checks).
[ Wom engine bearings and/or oll pump (Chapter 2C),
[ High engine operating temperature (Chapter 3).
[ Qil pressure relief valve defective (Chapter 2A or 2B).
[0 Ol pick-up strainer clogged (Chapter 2A or 2B).

Engine runs-on after switching off

[0 Excessive carbon bulld-up in engine (Chapter 2C).

[ High engine operating temperature (Chapler 3).

[ Fuel injection system fault - petrol models (Chapter 44 or 48),
[ Faulty fued cut-off (stop) solenoid - diesel models (Chapter 4C).

Engine noises
Pre-ignition (pinking) or knocking during acceleration or
under load

L] Ignition timing incomectfignition system fault - petrol models
(Chapter 58).

[ Incomect grade of spark plug - petrol models (Chapter 1).

[0 Incomrect grade of fusl (Chapter 1).

[J Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol models (Chapter 44 or 4B).

[0 Excessive carbon build-up in engine (Chapter 2C).

[l Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

Whistling or wheezing noises

[ Leaking infet manifold or throttle body gasket - petrol models
(Chapter 44 or 4B).

[ Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 44, 4B or 4C).

[ Leaking vacuum hose (Chapters 4, 5B and 9),

[ Blowing cylinder head gasket (Chapter 24 or 2B).

Tapping or rattling noises

] Wom hydraulic tappet or camshaft (Chapler 2A or 2B).

[0 Ancillary component fault (water pump, alternator, atc)
{Chapters 3, 5A, etc).

Knocking or thumping noises

[l Womn big-end bearings (regular heavy knocking, perhaps less
under load) (Chapter 2C).

0 Wem main bearings (rumbling and knocking, perhaps worsening
under load) (Chapter 2C).

[ Piston siap (most noticeable when cold) (Chapter 2C).

[0 Ancillary component fault (water pump, alternator, etc)
(Chapters 3, 5A, etc).

|

ng
insufficient coolant in system (Weekly checks).
Thermostat faulty (Chapter 3).
Radiator core blocked, o grille restricted (Chapter 3).
Etectric cooling fan or thermoswitch faulty (Chapter 3).
Pressure cap faulty (Chapter 3).
Ignition timing incomrectignition system fault - petrol modals
(Chapter 58),
Inaccurate tamparatura gauge sender unit (Chapter 3),
| Adrlock in cooling system (Chapter 1).

Overcooling

[] Thermostat faulty (Chapter 3).
[0 Inaccurate temperature gauge sender unit (Chapter 3).

0O oOoDoooo
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Aundliary drivebelt broken or drivebelt tensioner faulty (Chapter 1 or 2)

External coolant leakage

[] Deteriorated or damaged hoses or hose clips (Chapter 1).
[ Radiater cora or heater mairix leaking (Chapter 3).

[0 Pressure cap faulty (Chapter 3).

[0 Water pump seal leaking (Chapter 3).

[ Bolling dua to overheating (Chapter 3).

[ Core plug leaking (Chapter 2C).

Internal coolant leakage

[ Leaking cylinder head gasket (Chapter 2A or 2B).
[ Cracked cylinder head or cylinder bore (Chapter 2A or 28).

Corrosion

O Infrequent draining and flushing (Chapter 1).
O Incomect coolant mixture or inappropriate coolant type {Chapter 1),
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Fuel and exhaust systems

Excessive fuel consumption

Air filter alement dirty or clogged (Chapter 1),

Fuel injection system fault - petrol models (Chapter 44 or 4B).
Faulty infecton(s) - diesel models (Chapter 4C),

Ignition timing incomect/ignition system fault - petrol modals
(Chapter 5B).

Tyres under-inflated (Weekly checks).

Brakes binding (Chapter 9).

oo Oooo

Clutch

Fuel leakage and/or fuel odour
[ Damaged or corroded fuel tank, pipes or connections (Chapter 4).

Excessive noise or fumes from exhaust system
[ Leaking exhaust system or manifold joints (Chapters 1 and 4).
[] Leaking, comoded or damaged silencers or pipe (Chapters 1 and 4).
[ Broken mountings causing body or suspension contact
({Chapter 1).

Pedal travels to floor - no pressure or very little
ms.'stnm

Ercken clutch cable (Chapter 6).

Cable automatic adjuster faulty, or cable cut of adjustment
{Chapter ).

Broken clutch releaza baaring or fork (Chapter 6).

Broken diaphragm spring in clutch pressure plate (Chapter 6).

oo oo

Clutch fails to disengage {unable to select gears)
Cable automatic adjuster faulty, or cable out of adjustment
{Chapter 8).

Clutch disc sticking on gearbox input shaft splines {Chapter 6).
Clutch disc sticking fo fiywheel or pressure plate (Chapter B).
Faulty pressure plate assembly (Chapter B).

Clutch release mechanism wom or incorrectly assembiled
(Chapter &)

DOOE B

Manual transmission

Giutch sI ’r:?me apeed increases; with no

L_i Cable mmallc adjuster Iau!iy or cable out of adjustment

{Chapter 6).
] Clutch disc linings excessively worn (Chapter 6).
[ Cluteh disc inings contaminated with cil or grease (Chapter 6).
[] Faulty pressure plate or weak diaphragm spring (Chapter 6).

Judder as clutch is engaged

[J Cluteh dise inings contaminated with cil or grease [(Chapter 6).

[ Clutch dise linings excessively wom (Chapter 6).

[ Clutch cable sticking or frayed - cable-operated clutch (Chapter 6).
[] Faulty or distorted pressure plate or diaphragm spring (Chapter 6).
[J Wom or loose engine or gearbox mountings (Chapter 2A or 2B).
[} Clutch disc hub or gearbox input shaft splines worn {Chapter 6).
Noise when depressing or releasing clutch pedal
[ Wom clutch release bearing (Chapter &).

[ Wom or dry ciutch pedal bushes (Chapter 6).

[J Faulty pressure plate assembly (Chapter 6).

[] Prassura plate diaphragm spring broken (Chapter 6).

[J Broken clutch disc cushioning springs (Chapter ).

Noisy in neutral with engine running

[0 Input shaft bearings wom {noise apparent with clutch pedal
released, but not when depressed) (Chapter TA)"

[0 GCiutch release bearing wom (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6).

MNoisy in one particular gear
[0 Womn, damaged or chippad gear teath (Chapter 7A)."

Difficulty engaging gears

[ Clutch fault (Chapter 8).

[0 Worn or damaged gearchange linkage/cable (Chapter TA).
[0 Incormrectly-adjusted gearchange linkage/cable (Chapter TA).
[0 Wom synchroniser units (Chapter 7A)."

Jumps out of gear

[J Womn or damaged gearchange linkage/cable (Chapter TA).,
[} Incorrectly-adjusted gearchange linkagafcabla (Chaptar TA)
[] Wom synchroniser units (Chapter 7A)L"

[] Wormn selector forks (Chapter TA)."

Vibration

] Lack of cil (Chapter 1).
] Wom bearings (Chapter TA)L"

Lubricant leaks

[ Leaking differential output ofl seal (Chapter 7A).

[ Leaking housing joint (Chapter 7A)."

[] Leaking input shaft oil seal (Chapter TA)."

“Although the corrective action necessary to remedy the symptoms
described is beyond the scope of the home mechanic, the above
information should be helpful in isolating the cause of the condition, so
that the owner can communicale clearly with a professional mechanic.
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HAYNES

It is very often difficuilt to insert spark
plugs into their holes without cross-
threading them. To awoid this
possibility, fit a short length of 5/16 inch
internal diameter rubber hose over the
end of the spark plug. The flaxible hose
acts as a universal joint to help align
the plug with the plug hole. Should the
plug begin to cross-thread, the hose
will slip on the spark plug, preventing
thread damage to the aluminium
cylinder head

17 Refer to Chapter 4 and refit the air filter

housing.
:

1 The pollen filter is located baneath the
windscreen cowl panels; it is located on the
left side on right-hand-drive models, and the
right side on left-hand drive models.

2 Open the bonnet, and lift up the rubber
weatherstrip from the relevant end of the lop
of the engine compartment bulkhead [see
illustration).

3 Peel back the rubber seal at the base of the
windscreen, for access to the two cowl panel
retaining clips (see illustration). Take care
when prising these clips out of position, as
they are easily broken.

4 Remove the cowl panel from the car (see
Hlustration).

5 Unclip the filter air deflector and remove it
(see illustration).

6 Release the two clips at the front to release
the frame, and lift the pollen filter and frame
upwards and out from its location (see
lllustrations). Note which way round the
frame is fitted.

T Separate the frame from the old filter,
noting how it is fitted (see illustrations). Slot
the new filter into the frame.

8 Wipe clean the filter housing, then fit the
new filter and frame. Clip the filter securely in
position and refit the air deflector and cowl

22 Pollen filter renewal

panel,
8 Refit the rubber seal to the engine
compartment bulkhead to complete.

22.2 Pull off the rubber weatherstrip from
the top of the bulkhead

22.3 Peel back the rubber seal for access
to the cowl panel retaining clips

224 Lifting out the cowl panel

A

Release the retaining clips at the
front...

22.6a

R el

22.7a Separating the pollen filter from the
frame

22.5 Removing the pollen filter air
deflector plate

22.7b Pollen filter, frame and
filter housing

Filter frame

Frama fits into first fold of filter at each
end

Frame jugs

Frame lug recesses in housing

o0 bk
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Automatic transmission

Note: Due fo the complextly of the automatic transmission, it is difficul!
for the home mechanic fo diagnoss and senvice this unit. For
problemns other than the following, the vehicle showld be taken to a
dealer service department or automatic transmission specialist, Do not
be too hasty in removing the transmission if & fault s suspected, as
maost of the testing fs carred out with the unit sl fitted.

Fluid leakage

[ Automatic transmission fluid is usually dark in colour, Fluid leaks
shouid not be confused with engéne oll, which can sasily be biown
onto the transmission by airflow.

L] To determine the sowrce of a leak, first remove all Built-up dirt and
grime from the transmission housing and surrounding areas using a

speed, so alrflow will not blow the leak far from its source. Raise and
support the vehicle, and determine where the leak s coming from.

General gear selection problems

on automatic transmissions. The following are common problems
which may be caused by a poorly-adjusted cable:

&) Engine starting in gears other than Park or Neutral,

B) indicator paned indicating a gear other than the one actually being
used.

&) Vehicle moves when in Park or Neutral,

o) Poor gear shift quality or erratic gear changes.

' Refer to Chapter 7B for the selector cable adjustment procedure.

Driveshafts

Transmission will not downshift (kickdo with
mhmmmm?unﬂrmm -

[ Low transmission fluid level (Chapter 1).
L] Incomect selactor cable adjustment (Chapter 78],

Ei will not start in
r than Park or

[J Incorect salactor cable adjustment (Chapter 7B),

gear, or starts in gears

Transmission shifts roughly, Is noisy, or has

nodrmmlwmnrmmmm

] There are many probable causes for the above problems, but
unless there is a very obvious reason (such as a loose or comoded
wiring plug connection on or near the transmission), the car
should be taken to a VW dealer for the fault to be diagnosed. The
transmission control unit incomporates a self-diagnosis facility, and
any fault codes can quickly be read and interpreted by a VW
dealer with the proper diagnostic equipment.

Clicking or knocking noise on turns (at slow speed Vibration when accelerating or decelerating
on full- ] Wom inner constant velocity joint (Chapter 8).
O Lack of constant velocity joint lubricant, possibly due to damaged [ Bent or distorted driveshaft (Chapter 8).
gaiter (Chapter 8).
CJ Wom outer constant velocity joint (Chapter 8).
Braking system

Note: Before assuming that a brake problem exists, make sure that the
fyres are in good condition and comactly inflated, that the front whoe!
alignment is comact, the front wheels are balanced, and that the vehicle
is not loaded with weight in an unequal manner. Apart from checking
the condition of all pipe and hose connections, any faults occurring on
the anti-lock braking system should be referred to a VW dealer for
diagnosis.

Vehicle pulls to one side under braking

[0 Worn, defective, damaged or contaminated brake pads/shoes on
one side (Chapters 1 and 9.

0 mwwwmmrmmmwmmm
(Chapters 1 and 9).

O A mixture of brake pad/shos lining materials fitted between sides
{Chapters 1 and 9).

L] Brake caliper or backplate mounting bolts loose (Chapter 9).

[J Wom or damaged steering or suspension components (Chapters 1
and 10).

Noise (grindi, h whe
'iun‘ gw igh-pitched squeal) n

[0 Brake pad or shoe friction Ening material worn down to metal
backing {Chapters 1 and 8).

[ Excessive comosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapters 1 and ),

[] Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapters 1 and ).

Excessive brake pedal travel

[0 Inoperative rear brake self-adjust mechanism - drumn brakes
{Chapters 1 and ).

[ Faulty master cylinder (Chapter 9).

] Airin hydraulic system (Chapters 1 and 9).

O Faulty vacuum servo unit (Chapter 9).

Brake pedal feels spongy when depressed

O Adr in hydraulic system (Chapters 1 and 9),

O Deteriorated flexible rubber brake hoses (Chapters 1 and 9).
[ Master cylinder mounting nuts loose (Chapter 9).

[0 Faulty master cylinder (Chapter 9),

Excessive brake effort required to stop
pedal req

Faulty vacuum servo unit (Chapter ),

Faulty vacuum pump - diesel models (Chapter g).
Disconnected, damaged or insecure brake serve vacuum hose
(Chapter 9.

Primary or secondary hydraulic circuit fallure (Chapter 8).
Seized brake caliper or wheel cylinder pistonis) (Chapter 9).
Brake pads or brake shoes incomectly fitted (Chapters 1 and ).
Incorrect grade of brake pads or brake shoes fitted (Chapters 1
and 9),

Brake pads or brake shoe linings contaminated (Chapters 1
and ).

O 0DOooo Oooo
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[ Excessive run-out or distortion of disca/drums (Chapters 1 and 9).
[ Brake pad or brake shoe linings wom (Chapters 1 and 9).

[1 Brake caliper or brake backplate mounting bolts loose (Chapter 9).
[1 Wear in suspension or steering components or mountings

O

Vibration through pedal - Anti-lock Braking System (ABS) in
operation - no faull (models with ABS).

Suspension and steering

Brakes binding
O Mmmwammmwlmm

Rear wheels locking under normal braking
[0 Fear brake shoe linings contaminated (Chapters 1 and 9).
[0 Faulty brake pressure regulator (Chapter £).

mmmwamm be sure that the

[0 Front roadwhesls out of balance (vibration felt mainly through the
steering wheed) (Weekly checks).

[ Rear roadwheals out of balance (vibration feit throughout the
vehicle) (Weekly checks).

] Roadwheels damaged or distorted (Weekly checks).

[0 Faulty, womn or damaged tyre (Weeldy checks).

[0 Wom steering or suspension joints, bushes or components
(Chapters 1 and 10).

0 Wheel bolts loose (Chapter 1).

and/or rolling around corners,

[ Incomect front wheel alignment (Chapter 10).

[] Worn steering or suspension joints, bushes ar components
{Chapters 1 and 10).

[ Roadwheels out of balance (Weekly checks).

[] Faulty or damaged tyre (Weekly checks).

[] Wheal bolts loose (Chapter 1).

[] Defective shock absorbers (Chapters 1 and 10).

[ Lack of steering gear lubricant (Chapter 10).

Seized track rod end balfjoint or suspension balljoint (Chapters 1
and 10}

Mwﬁmﬂmﬂwdrﬁwbdttm fault - power
steering (Chapter 1).
mmmmgmmm

Steering rack or column bant or damaged (Chapter 10).

Excessive play in steering

Wom steering column intermediate shaft universal joint
(Chapter 10).

Womn steering track rod end balljoints (Chapters 1 and 10).
Wormn rack-and-pinion steoring gear (Chapter 10).

Wom steering or suspension joints, bushes or components
(Chapters 1 and 10).

Lack of power assistance

] Broken or incorractiy-adjusted auxiiary drivebalt (Chapter 1 or 2).
O Incomect power steering fMuid level (Weekly checks).

[ Restriction in power steering fluld hoses (Chapter 1),

[0 Faulty power steering pump (Chapter 10).

[ Faulty rack-and-pinion stearing gear (Chapter 10).

Tyre wear excessive

Tyres worn on inside or outside edges

[] Tyres under-inflated {wear on both edges) (Weekly checks).

[ Incomect camber or castor angles (wear on one edge only)
[Chapter 10).

[0 Wom steering or suspension joints, bushes or components
(Chapters 1 and 10).

oo O 0O

ooo O

[0 Incomect toe setting (Chapter 10).
Tyres worn in centre of tread

[0 Tyres over-inflated (Weekly checks).
Tyres worn unevenly

D Womn shock absorbers (Chapters 1 and 10).
1 Faulty tyre (Waekly checks).
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Electrical system

Note: For problems associated with the starting system, refer to the
fawits Nsted under Engine sarfier in this Section.

?Mwﬂfmlhnﬂnchamfwmmmanahw
ays

Battery defective internally (Chapter SA),
Bamlmmmmmmormmmm
Auxiliary drivebalt womn or incorrectly adjusted (Chapter 1 or 2),
Altermnator not charging at cormact output (Chapter SA).
Alternator or voltage regulator faulty (Chapter 5A).

Ehm‘l-c!miﬁi cau:lnp continual battery drain (Chapters 54 and 12).

ffﬂ rning light remains
nﬂnﬂedwfﬂronglm running
[ Audliary drivebelt broken, wom, or incorrectly adjusted (Chapter 1),
[l Ahlemator brushes wom, stieking, or dirty (Chapter 54).
(] ARemator brush springs weak or broken (Chapter 54).
] Internal fault in alternator o voltage regulator (Chapter 5A).
[ Broken, disconnected, or loose wiring in charging circuit (Chapter SAL
Ignition/no-charge warning light fails to come on
[0 Waming light bulb blown (Chapter 12).
[] Broken, disconnacted, of loass wiring in warming ght cireult (Chapler 12).
L] Alternator faulty (Chapter SA),
Uyﬂmfnqperaﬁm
_I. Bulb blown (Chapter 12),
| Cerrosion of bulb or bulbholder contacts (Chapter 12).
) Biown fuse (Chapter 12).
Faulty relay (Chapter 12).
Broken, loose, or disconnected wiring (Chapler 12).
Faulty switch (Chapter 12).
Instrument readings inaccurate or erratic

Instrument readings increase with engine spead

[ Faulty voltage stabiliser (Chapter 12).

Fuel or temperature gauges give no reading

] Faulty gauge sender unit (Chapters 3 and 44, 4B or 4C).

(] Wiring open-circuit (Chapter 12).

] Faulty gauge (Chapter 12).

Fuel or temperature gauges give continuous maximum reading
[J Faulty gauge sender wnit (Chapters 3 and 4A, 48 or 4C).

[ Wiring short-circult (Chapter 12).

[0 Faulty gauge (Chapter 12),

Horn inoperative, or unsatisfactory in operation
Hom operates all the time

[] Hom push sither earthed or stuck down (Chapter 12).

[] Hom cable-to-hom push earthed (Chapter 12),

Horn fails to operate

[J Biown fuse [Chapter 12).

[[] Cable or cable connections loose, broken or disconnected (Chapter 12),
[] Faulty hom (Chapter 12).

Hom emits intermittent or unsatisfactory sound

[0 Cable connections loose (Chapter 12).

[] Hom mountings loose (Chapter 12).

[] Faulty hom (Chapter 12).

Windscreen/tailgate Mpum.hopemnu or
unsatisfactory in operation ¢

Wipers fail to operate, or operate very slowly

[J Wiper blades stuck to screen, or linkage seized or binding (Weak)

checks or Chapter 12).
[J  Blown fuse (Weely checks or Chapler 12).

OoO0ooo
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] Cable or cable connections loose, broken or disconnected
{Chapter 12).

] Faulty relay (Chapter 12).

[ Faulty wiper motor (Chapter 12),

Wiper blades sweep over too large or too small an area of

the glass

[ Wipear arms incomectly positioned on spindies (Chapter 12).

[0 Excessive woar of wiper linkage (Chapter 12).

[ Wiper motor or linkage mountings loose or insecure [Chapter 1),

Wiper blades fail to clean the glass effectivaly

Wiper blade rubbers womn or perished (Waakly checks).

Wiper arm tension springs broken, or arm pivols seized (Chapter 12),

Insufficient windscreen washer additive to adequately remove

read film (Weekly checks).

Windscreen/tailgate washers inoperative, or
unsatisfactory ng operation L5

One or more washer jets inoperative

I:I Blocked washer jet (Chapter 1).

[ Disconnected, Kinked or restricted fluld hose (Chapter 12).
[0 Insuffichent fluid in washer reservoir (Weekly checks).
Washer pump fails to operate

(] Broken or disconnectad wiring or connections (Chapter 12),
:1 Blown fuse (Weekly checks or Chapter 12).

[] Faulty washer switch (Chapter 12).

(] Fautty washer pump [Chapter 12).

Washer pump runs for some time before fluid iz emitted
from jets

[] Faulty one-way vatve In fluld supply hose (Chapter 12),

Electric windows inoperative, or unsatisfactory in
operation

Window glass will only move in one direction

[ Faulty switch {Chapter 12).

Window glass slow to move

[] Regulator seized or damaged, or in need of lubrdcation (Chapter 11).
[0 Deoor internal companents or trim fouling regulator (Chapter 11),
[0 Faulty motor (Chapler 11).

Window glass fails to move

[0 Blown fuse (Chapter 12).

[ Faulty relay (Chapter 12).

] Broken or disconnecled wiring or connections (Chapter 12).
[0 Faulty motor (Chapter 11).

Central locking system inoperative, or
unsaﬁafacfnr';ﬁn operation e el

Complete system failure

[ Blown fuse (Weekly checks or Chapter 12).

[0 Faulty relay (Chapter 12),

[ Broken or disconnected wiring or connections (Chapter 12),

[J Faulty bi-pressure pump (Chagpter 11).

Latch locks but will not unlock, or unlocks but will not lock

[] Broken or disconnected latch oparating rods or levers (Chapter 11).

[0 Faulty relay (Chapter 12).

[0 Faulty bi-pressure pump (Chapter 11).

One solenoid/motor fails to operate

[ Broken or disconnacted wirng or connections (Chapter 12).

] Fauly operating assembly (Chapter 11).

[] Broken, binding or disconnected latch operating rods or levers
{Chapter 11).

[ Fault in door lateh (Chapter 11).

oo
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Allen key A hexagonal wrench which fits into
a recessed hexagonal hola.

Alligator clip A long-nosed spring-loaded
metal clip with meshing teeth. Used to make

charge the battery and to operate the starting
system, Iignition system and olectrical
BCOESSOMEs.

Ampere [amp) A unit of measurement for the
fiow of electric curreni. One amp is the

oxygen for activation. The Loctite brand is
widely used.

Antifresze A substance (usually ethylane
glycol) mixed with water, and added to a
vehicle's cooling system, to prevent freezing
of the coolant in winter. Antifreaze also
contains chemicals to inhibit comosion and
the formation of rust and other deposits that
would tend to clog the radiator and coolant
passages and reduce cooling efficiency.
Anti-seixre compound A coating that
reduces the risk of seizing on fastenars that
are subjected to high temperatures, such ag
exhaust manifold bolts and nuts.

Asbestos A natwal fibrous mineral with great
heal resistance, commonly used in the
composition of brake friction materials,

Brake disc The component of a disc brake
that rotates with the wheals.

Brake drum The component of a drum brake
that rotates with the wheels.

Brake linings The friction material which
contacts the brake disc or drum o retard the
vehicle's spesd. The linings are bondad or
riveted to the brake pads or shoes,

Brake pads The replaceable friction pads
that pinch the brake disc when the brakes are
applied. Brake pads consist of a friction
material bonded or riveted 1o a rigid backing

plate,
Brake shos The crescent-shaped carmier to
which the brake linings are mounted and
which forcea the lining against the rotating
drum during braking.

Braking systems For more information on
braking systems, consult the Haynes
Autornotive Brake Manual,

Breaker bar A long socket wiench handle
providing greater leverage,

Bulkhead The ingulated partition bDetwesn
the engine and the passenger compartment,

C

Caliper The non-rotating part of a disc-brake
assembly that straddies the disc and camrles
the brake pads. The caliper also contains the
hydraulic companents that cause the pads 1o
pinch the disc when the brakes are applied. A
caliper is also a maasuring toal that can ba set
to measure Inside or cutside dimensions of an

object.
Camshaft A rotating shaft en which a seres
of cam lobes operate the valve mechanisms.
The camshaft may be driven by gears, by
sprockets and chain or by sprockets and a
bt

Canister A container in an evaporative
emission control system; contains activated
charcoal granules to lrap vapours from the

Carburettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark ignition
internal combustiion angang.

Castellated Resembling the parapets along
the top of a castie wall. For example, a
castellated balijoint stud nut.

Castor In whesl alignment, the backward or
forvweard Bt of the stearng axis. Casior Is
positive when the steering axis is inclined
rearward at the top.
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Catalytic converter A silencer-lke device in
the exhaust system which converls certain
poliutants in the exhaust gases into less
harmiul substances.

® e ®

Calalylic converler

Circlip A ring-shaped clip used lo prevent
endwise movement of cylindrical parts and
shafts. An internal circlip s installed in a
groove in a housing; an external circlip fits into
a groove on the outside of a cylindrical piece
such as a shafi.

Clearance The amount of space batween
twio parts. For axample, batween a pliston and
a cyfinder, between a bearing and a journal,
alc.

Coil spring A spiral of elastic steel found in
various sizes throughout a wehicle, for
example as a springing medium in the
suspension and in the valve train,
Compression Reduction In volume, and
increase in pressure and temperature, of a
gas, caused by squeazing it into a smaller

Space.
Comprassion ratic The relationship batween
cylinder volume when the piston s al top
dead centre and cylinder volume when the
piston is at bottom dead cantra,

Constant velocity (CV) joint A type of
univiersal joint that cancels oul vibrations
caused by driving power being transmitted
through an angle.

Cora plug A disc or cup-shaped metal device
inserted in a hole in a casting through which
core was removed when the casting was
formed. Also known as a freeze plug or
expanshon plug.

Crankcase The lower part of the engine
block in which the crankshalt rotates.
Crankshaft The main rotaling member, or
shaft, running the length of the crankcase,
with offset “throws" to which the connecting

Crocodile clip See Alligator clip

D

Diagnostic code Coda numbers obtained by
accessing the diagnostic mode of an engine
managemant computer. This code can be
used to determine the ama in the sysiem
where a malfunction may be located.

Disc brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
enedgy of a moving vehlcla Into heat,
Double-overhead cam (DOHC) An engine
that uses two overhead camshafls, usually
ona for the Intake valves and one for the
axhaust vahes,

Drivebelt(s) The beli(s) uvsed to drive
accessories such as the allernator, water
pump, power stearing pump, air conditioning
compressor, otc. off the crankshaft pulley.

Driveshaft Any shaft used to transmit
motion. Commenly wused when referring to the
axeshafts on a front wheel drive vehicle.
Drum brake A type of brake using a drum-
shaped matal cylinder attached to the inner
surfaca of the wheel. When the brake pedal is
pressed, curved brake shoes with friction
finings press against the inside of the drum to
show or stop the vehicha,

EGR valve A valve usad to introduce exhaust
gases into the intake air stream.
Electronic control unit (ECU) A computer
which controls (for ingtance) ignition and fuel
injection systems, or an anti-lock braking
gystem. For more information refer to the
Haynes Automotive Electrical and Electronic
Systems Manual,

Electronlc Fuel Injection (EFI) A computer
controlled fuel system that distributes fuel
through an injector located in each intake port
of the engine.

Emergency brake A braking system,
independent of the main hydraulic system,
that can be used 1o slow or stop the vehicle if
the primary brakes fail, or to hold the vehicle
stationary even though the brake pedal isn't
depressed. It usually consists of a hand lever
that actuates either front or rear brakes
mechanically through a series of cables and
linkages. Also known as a handbrake or
parking brake.

Endfloat The amount of lengthwise
movemnent between two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block.

Engine management system (EMS) A
computer controllied system which manages
the fuel injection and the ignition systems in
an integrated fashion.

Exhaust manifold A part with several

passages through which exhaust gases: leave
the engine combustion chambers and enter

the exhaust pipe.

=

Fan clutch A viscous (fluid) drive coupling
davice which permits variable engine fan
speads in relation to engine speeds.

Feeler blade A thin sirip or blade of hardened
steol, ground to an axact thickness, used to
check or measure clearances batween parts.

Firing order The order in which the engina
eylinders fire, oF dolives their power stiokes.

beginning with the number one cylinder,
Flywheel A heavy spinning wheel in which
anergy s absorbed and stored by means of
momeantum. On cars, tha flywhesl is attachad
ta the crankshalt to smooth oul finng
imputsas,

Free play The amount of travel before any
action takes place. The “loosentss™ in a
linkage, or an assembly of parts, between the
initial application of force and actusl
movement. For example, the distance the
brake pedal moves before the pistons in the
master cylinder are actuated.

Fuse An electrical device which protects a
circuit against accidental overioad. The typical
fuse contains a soft plece of metal which is
calibrated to mall al a predetermined current
flow (expressed as amps) and break the

Fusible link A circult protection device
consisting of a conduclor sumounded by
heat-resistant insulation. The conductor is
smaller than the wire it protects, so it acls as
the weakest link in the circuil. Unlike a blown
fuge, & fafled fusible link must frequently be
cut from the wire for replacement.
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Gap The distance the spark must travel in
jmmmmmmwmm
sloctrode in @ spark plug. Also refers to the
spacing between the points In a contact
breaker assembly in a conventional poinis-
m@hw.alawmmmm
reductor or rotor and the pickup coll in an
electronsc ignition.

Adjusting spark plug gag

Gasket Any ihin, soft material - usually cork,
m,mmﬂmumﬂnmm-iﬁwm
between two metal surfaces 1o ensure a good
spal, For instance, the cylinder head gasket
seals the joint between the block and the
cylinder head.

Gauge An instrument panel display used 1o

monitor engine conditiens. A gauge with a
movable pointer on a dial or a fixed scale Is an
analogue gauge. A gauge with a numerical
readout is called a digital gauge.

Halfshaft A rotating shaft that transmits
p-arwfmmunl'irﬂdrhraumtuadmra
wheel, usually when referring to a live rear

reduce torsion or twisting vibration in the
crankshaft. May be incorporated in the
crankshaft pulley. Also known as a vibration

damper.
Hone An abrasive tool for comecting small
ies or differences in diamater in an
mmﬂmwhacﬂmm,
Hydraulic tappet A lappet that wlilises
hydraulic  pressure from the enging's
jubrication system to maintain Zero clearance
{constant contact with both camshatt and
vaive stem). Automatically adjusts to variation
iy walve stem length. Hydraubic lappots also
reduce valve noise.

spark plug fires, usually expressed in the
number of crankshalt doegrees before the
mmmnwulms&m.

Inlet manifold A tube or housing with
passages through which flows the air-fual
misiune (carburettor vehicles and vehichs with
wumbudywecﬂuﬂuairmwtpmfw-
in}mtadvﬂ-dwlmwmﬁwlnqshm
cylinder head.

Jump start Starting the engine of a vehicle
with @ discharged or weak battery by
mmmpmmmmmw
a charged or helpar battery.

1

mamnupommmu.sma
brake hydraulic system conirol valve thal
works ke a proportioning valve, but also
WMMWMMQIMH
carmied by the rear aode.

Locknut A nut used to lock an adjustmant
nut. o other threaded component, in place.
For example, o locknut is employed to keep
the adjusting nut on the rocker arm in

poslition. _
Lockwasher A form of washer designed to
mlmmmmmmm

M

MacPherson strut A type of front
suspension  system devised by Earle
MacPherson al Ford of England. in its original
m,ammmummmmw
creates the lower control arm, A long strut - an
mmmmmﬂmmam-m
mounted betwesn the body and ihe steering
knuckie. Many modem so-called MacPherson
strut systems use a conventional lower A-am
and don't rely on the: anti-roll bar for location.
Multimeter An alectrical test instrument with
nmmmmmmm.mw
resisliance.

N

NOx Ohides of Nitrogen. A commen toxic
poﬂmanluﬂhadbypefrdwmalmlrm
at higher tamperatures.

O

Ohm The unit of electrical resistance. One
wltappﬁedw:mdmmulmwmmﬂ
produce a current of one amp.

Ohmmeter An instrument for measunng
elactrical resistanca.

Q-ring Awmmmmmma
spedalnbbw-lﬂcanﬁtaﬂaklnm.uno-rhg
hmwﬂasadhmawmlcprwidam
sealing action.

Overhead cam (ohc) engine An enging with
the camshaftis) located on top of the cylinder
headis).

Overhead valve [ohv) engine An engine with
the vatves located in the cylindes head, but
with tha camshaft located in the engine block.
Oxygen sensor A device instalied in the
engine axhaust manifold, which senses the
oxygen content in the axhaust and converts
this information into an electric cument. Also
called a Lambda sensor.

P

Phillips screw A type of screw head having a
cross instead of a slot for a coresponding
typa of screwdriver.

Plastigage A thin sirip of plastic thread,
available in different sires, used lor measuring
elearances. For example, a strip of Plastigage
i lnid across a bearing journal. The pans are
assembled and dismantied; the width of the
crushed strip indicates the clearance between
journal and baaring.

Propeller shaft The long hollow tube with
mwmmatmmmmuwﬂu
pmuulmmum#mbntauwdmmﬁm
on front-engined rear wheel drive vehicles.
Proportioning valve A hydraulic control
vahre which lmits the amount of pressure 1o
the rear brakes during panic stops to prevent
whwsil lock-up.

R

Rack-and-pinion steering A steering system
with a pinkon gear on the end of the stesring
ehaft that mates with a rack (think of a geared
wheal opened up and laid flal). When the
steering wheel is turned, the pinion tums,
M\Hnglrnradttom&hﬂorr‘ngmmh
movement s transmitted through the track
rods to the steering arms at the wheels,
Radiator A liquid-to-air heat transfer device
o reduce the temperature of the
coolant In an intemal combustion angine
cooling system.
wmummﬁaﬁam
transfer agent in an air-conditioning gystem.
R-12 has been the principle refrigerant for
nwmu:mcmﬂf.mwmmmﬂumxm
have begun using R-134a, a non-CFC
substance that is considered less harmiul 1o
the azone in the upper atmosphera.
Rocker arm A lever anm that rocks on a shalt
or pivots on a stud, In an ovarhiéad vahe
mgm.ﬂmmdwrmcmﬁdamupm
mavemant of mepumru-ﬂh'huamunma:d
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Rotor In a distributor, the rotating device
inside the cap thal connecis the centre
alactrode and the culer terminals as it turns,
distributing the high voltage from the caoil
secondary winding to the propar spark plug.
Also, that part of an alternator which rotates
inside the stator. Also, the rotating assembily
of a turbocharger, including the compressor
wheel, shaft and turbine wheel,

Runout The amount of wobble (in-and-out
movement) of a gear or wheel as it's rotated.
The amount a shaft rotates “out-of-true.” The
out-of-round condition of a rotating part.

S

Sealant A liquid or paste used 1o prevent
leakage at a joinl. Sometimes used in
conjunction with a gasket.

Sealed beam lamp An older headlight design
which integrates the reflector, lens and
filameants into a hermetically-sealed one-piece
unit. When a filament burns out or the lens
cracks, the entire unit s simply replaced.
Serpentine drivebelt A single, long, wide
accessory drivebelt that's used on some
nawer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts,
Serpentine drivebelts are usually tensioned by
an automatic tensioner.

Shim Thin spacer, commonly used to adjust
the clearance or relalive positions between
two parts. For example, shims inserted into or
under buckel lappets contrel wvalve
clearances. Clearance is adjusted by
changing the thickness of the shim.

Slide hammer A special puller that screws
into or hooks onto a component such as a
shaft or bearing; a heavy sliding handle on the
shaft bottoms against the end of the shaft to
knock the component freée.

Sprocket A tooth or projection on the
periphery of a wheel, shaped to engage with a
chain or drivebelt. Commeonly used to refer to
the sprocket wheel itself.

Starter inhibitor switch On vehicles with an
automatic transmission, a switch that
prevents starting if the vehicle is not in Neutral
or Park.

Strut See MacPherson strut.

T

Tappet A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower.
Thermostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, 50 maintaining
optimum engina operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.

Thrust bearing The bearing in the clutch
assembly that is moved in to the release
levers by clutch pedal action to disangage the
clutch. Also referred to as a release bearing.
Timing belt A toothed beit which drives the
camshaft. Serious engine damage may result
il it breaks in service.

Timing chain A chain which drives the
camshafl.

Toe-in The amount the front wheels ane
closer together at the front than at the rear. On
rear wheel drive vehicles, a slight amount of
toe-in is usually specified to keep the front
wheels running parallel on the road by
offsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front. On
front wheel drive vehicles, a slight amount of
toe-out is usually specified.

Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual,

Tracer A stripe of a second colour applied to
a wire insulator to distinguish that wire from
another one with the same colour insulator.
Tune-up A process of accurate and careful
adjustments and paris replacement to obtain
the best possible engine performance.

Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake ai
Mormally used to increase the power output
from a given engine displacement, but can
also be used primarily to reduce axhaust
emissions (as on VW's “Umwelt® Diessl

engine).

U

Universal joint or U-joint A double-pivoted
connection for transmitting power from
driving to a driven shaft through an angle.
U-joint consists of two Y-shaped yokes and
cross-shaped member called the spider.

Vv

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk
may be started, stopped, or regulated by a
movable part that opens, shuts, or partially
obstructs one of more ports oF passageways.
A valve is also the movable part of such a
device,

Valve clearance The clearance betwean the
valve tip (the end of the valve stem} and tha

W o

Vernier caliper A precision measuring
instrument that measures inside and outsida
dimensions. Mot quite as accurate as &
micromater, but mone convenkent.

Viscosity The thickness of a liquid or iis
resistanca to flow.

Volt A unit for expressing electrical
“pressure™ in a circuit. One volt that wil
produce a cument of one ampere through 2
resistance of one ohm.,

W

Weiding Various processes used to join metal
itens by heating the areas to be joined to a
molten state and fusing them together. For
more information refer to the Haynes
Automaotive Welding Manual,

Wiring diagram A drawing portraying the
components and wires in a vehicle's electrical
system, using standardised symbols. For
more information refer 1o the Haynes
Automotive Electrical and Electronic Systems
Manual,
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ABS - 9+14
Accelerator cable - 4885, 4Be4, 402
Aerial - 12#15
Alr cleaner and inlet system - 4As3, 483, 402
Air conditioning - 3+11
Air filter - 14215, 1B=15
Alrbag - 14=8, 1B+8, 12+17
Alternator - 543, 54
Anti-lock braking system - 9+14
Anti-roll bar - 10=7
Anti-theft immobiliser system - 12«18
Antifreeze - 0=11, 0016, 1A#2, 14+16, 1B+2, 1B+16
ATF - 0+16, 142, 1A=15, 1B+2, 1B+14
Arutomatic transmission - 78+1 et seq
fluid - 0=16, 1A=2, 1A#15, 1B+2, 1B=14
overhaul - TB+3
removal and refitting - 7TB#2
selector cable - TB+3
Auxiliary drivebelt - 14214, 1B#13, 2410, ZE=8

Battery - 0+15, 542, 5A=3
electrolyte lavel = 1A»3, 1B+9
Big-end bearings - 2C+21
Bleeding the brakes - 9+2
Body elecirical system - 121 et seq
Body exterior fittings - 11+19
Bodywork and fitlings - 11+7 et 3eg
Bonnet and release cable - 1145
lock - 116
Bosch Mono-Motronic system components - 445, 4B+5
Brake fluid - 0=12, 0=18, 1A=17, 1B*17
Braking system - 9+1 of seg
bleeding - 92
calipers - 9+9
check - 1A=10, 1B=10
discs - 97
drums - 9+8
fluid - 0+12, 0s16, 14+17, 1817
master cylinder - 3=10
pads - 1As7, 1B+7, 94
padal - =11
pipes and hoses - §+3
pressure-regulating valve - 9+13
shoas - TA*10, 18210, 94
VACUUM pump - 9+15
VACUUm senvo unit - 9«11, 9«12
wheel cylinder - 9410
Bulbs - 015, 12+1, 128, 12+9
Bumper - 11+4

C

Calipers - 9+9
Camshaft

cover - 2810, 2B«0

oil seal - 2A+11, 2B+3
Capacities - 142, 1B+2
Carpets - 1192, 11222
Catalytic converter - 405

Central locking - 11=18
Centre console - 11+23
Charging system - 5A+1 et seq
Cigar lighter - 12e11
Clutch - B+1 ot seq
assembly - 6+3
cabla - 61
Component location - 1A=4, 1844
Compression tost - 2A+5, 28B4
Connecting rods - 2C+16, 2C+24
Conversion factors - REFs2
Coolant - 0=11, 0+18, 1A=2, 1A*16, 1B=2, 1B*16
pump = 3s6
Cooling fan - 3=4
Cooling system - 3+1 ot seq
draining, flushing and filling - 1A=16, 1B+16
electrical switches - 3«5
hoses - 3»2
Crankcase emission system - 4D2
Crankshaft - 2C+18, 2022
oil seals - 2A=11, 28+9
Cylinder block/crankcase casting - 2Cs20
Cylinder compression test - 245, 28«4
Cylinder head - 2As13, 2B+11, 2C+10

D

Dents - 112
Depressurising the fuel injection system - 44+9, 488
Diasel engine in-car repair procedures - 2B+1 et seq
management system - 4C+9
Dim-dip lighting system - 12=19
Dimensions - REF=1
Discs - 9«7
Distributor - 5B+4
Door - 11+6
handie and lock - 11+8
inner tim pane - 117
window glass and regulator - 11+11
Draining
cooling system - 1A+16, 1B+16
fusl filter - 187
Driveshafis - 8«1 at seq
gaiters - 1A=3, 1B+, B3
overhaul - B4
Drums - 9=8

E

EGR system - 4De3

Electric cooling fan - 3=4

Electric windows - 1117

Electrical fault finding - 122

Electrical switches - 3s5 125

Emission control system - 4D+*1 &t seq

Engine removal and overhaul procedures - 2C+1 et seq
and transmission removal - 205
auxiliary drivebelt - 2A=10, 2B+8
big-end bearings - 2Ce21
camshaft cover - 2A4=10, 2B+3
COMpression test - 2As5 28«4
crankshaft - 2C+18, 2C=22
cylinder block/crankcase casting - 2C+20
cylinder head - 2A#13, 2B=11, 2C+10



rers24 INdex

fiywheel/driveplate - 2A+17, 2B+13
hydraulic tappets - 2A+16, 2B+13
intermediate shaft - 2C+19

main bearings - 2C+21

management system fault code - 1A+8, 18+8
mountings - 24«17, 2B+13

oil - 0011, 0#16, 1A=2, 146, 1B+2, 186
oil pump and pickup - 2419, 2815
overhaul - 2C=10, 2C21

pistons - 2C+16, 2023, 2C=24

start-up after overhaul - 2C*25

sump - 2A=19, 2814

timing belt - 1416, 1B+13 ot saq, 2445, 247, 2B=4, 2B+6

top cover - 24520

won't start - 0+6
Evaporative loss emission control system - 402
Exhaust emissions check - 1A=17, 1B=17
Exhaust Gas Recirculation system - 4De3
Exhaust manifold - 2A#13, 2B+11, 4De3
Exhaust system - 4D+1 ot seq

check - 1A#10, 18+10
Exterior light bulbs - 12¢6
Exterior mirrors - 11218

=

Facia panel - 11223
Fault finding - REF*12 ot seq
elactrical - 122
Fixed rear window glass - 1118
Fluids - 0+16, 1A=2, 182
Flywheel/driveplate - 2A+17, 2B+13
Fuel cut-off solencid valve - 4C+8
Fuel filter - 14215, 1B+12, 447, 48«8
water draining - 187
Fuel injection pump = 4C+5
timing - 4C+8
Fuel injection system
depressunsation - 4A#3, 4B+8
testing and adjustment - 4410, 4B+9
Fuel injectors - 4As6, 4B+6, 4C+8
Fuel pump and gauge sender unit - 44s7, 48+8

Fual system - single-point petrol infection - 44+1 ot seq
Fuel system - multi-point petrol infection - 4B+1 et seq

Fuel system - diesel - 4C+1 et seq

Fual tank - 4A=8, 488, 4C+4
sender unit - 45«3

Fuses - 015, 1243

G

Gearbox see Automatic or Manual transmission
Gaarchange linkage - TAs2
Glossary of technical terms - REF+19
Glovebax - 1122
Glow plugs - 5C+2
control unit - 5C=1

H

Handbrake - 3+12

cables - 8+13

lever and waming light swilch - 9+12
Headlights - 12+10

beam - 1A*11, 1B8+11, 1210
Heated front seats - 12+19

Heater/ventilation components - 37, 3+11
Heating system - 3»1 of s0q

Hinge lubrication - 1A+8, 1B+8

Hom - 1A+8, 1B+8, 12+14

Hose leak check - 0+9, 140, 1B=3

HT coil - 583

Hub bearings - 10=5, 10+3

Hydraulic fluid - 0+12, 0+18, 1A=17, ‘IEH?
Hydraulic systemn, bleeding - 92
Hydraulic tappats - 24+16, 28«13

Idle speed - 1B+12
boost - 4C=8
Ignition coil - 58«3
Ignition key park lock system - TBe4
Ignition switch/steering column lock - 124
Ignition system - 5B+1 et seq
sensors - 58«5
Ignition timing - 5B«5
Injection pump timing - 4C+8
Injectors - 44+, 4B+6, 4Ce8
Inlet air tamperature
control system - 4B=4
vacuum switch - dAe«4
Inlet manifold - 2413, 2811, 443, 4B*8, 4Ce11
heater - 4A=10
Instrument panal - 12«10
Instruments - 12+11
Interior light bulbs - 12+8
Interior trim - 1122
Intermediate shaft - 2C+19
cil seal - 2B+9
Introduction - 0=4

J

Jacking - REF=5
Jump starting - 0=7

L

Leaks - 09, 1A+9, 1B+9
Lights - 1Ae8, 1B+8

Lock lubrication - 1A+8, 1848
Lubricants - 0+16, 1A+2, 1B+2

Main bearings - 2021
Maintenance schedule - 1A#3, 1B+3
Major body damage - 114
Maniolds - 24513, 2B+11, 449, 4Bs8, 4011, 403
Manual steering gear - 10#15
Manual transmission - TA=1 et seq
ol - 0*16, 142, 1B=2, 1A*14, 1B=14
overhaul - TAs4
removal and refitting - TA2
Master cylinder - 9«10
Maximum engine speed - 408
Mirrors - 11+18
MOT test checks - REF«8




1ae14 Every 20 000 miles - petrol models

24.2 Transmission ofl filler/level plug
(arrowed]) - models up to Octobaer 1995

23 Auiliary drivebelt
check and renewal

) i

Checking

1 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a securily-coded radio, check that
you have a copy of the code number before
disconnecting tha battery. Refer to your VW
diealer if in doubt.

2 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front whael bolts.

3 Raise the front of the vehicle, rest it
securely on axle stands and remove the right-
hand front readwheel.

4 Turn the steering to full right-hand lock.
Where applicable, remove the fasteners, and
lower the wheel arch liner andfor noise
ingulation tray for access to the drivebelt.
Modals with power steering may have a cover
fitted over the drivebalt - if so, release the
fastenars and remove it.

5 Using a socket and wrench on the
crankshaft sprocket boit, rotate the crankshaft
s0 that the full length of the auxiliary drivebaelt
can be examined. Look for cracks, splitting
and fraying on the surface of the beit; check
also for signs of glazing (shiny patches) and
gaparation of the belt plies. If damage or wear
is visible, the belt should be renewed. If there
is any evidence of contamination by oil,

-

24.4 Loosening the filler/level plug (1)
using a hex adapter - also shown Is the
tranamission oil drain plug (2)

24.3 Transmission oil fillerflevel plug
(arrowed) - modals from October 1995

grease or coglant, the reason should be
investigated without delay.
6 Check the drivebeit tension by pressing on
the balt at a point midway between two
pulleys. Depending on the typs of belt, it
should move by approximately 5 to 10 mm. If
the drivebeit appears excessively taut or
slack, refer to Chapter 2A and adjust the belt
tension.
7 On complation, refit the wheel arch liner
and nolsa insulation tray (as applicable), then
refit the roadwheal and lower the car to the
ground. Tightan the roadwheel bolts to the
specified torque.
Renewal
B For detalls of auxliary drivebalt renawal,
reder to Chapler 28,

]

X

1 Park the car on a level surface. The oil level
must ba checked before the car is driven, or
at least 5 minutes after the engine has been
switched off. If the oil is checked immediately
aftar driving the car, some of the oil will
remain distributed around the transmission
components, resulting in an inaccurate level
reading.

2 On models built up to October 1985, the
fillerflevel plug is located on the left-hand side
of the transmission housing, next to the
driveshaft (see illustration). For easler
access, turn the stearing onto full left lock. Do
not raise the car, because the level must be
checked with the car resting on its wheals, on
a level surface.

3 On models bullt after October 1995, the
fillerMevel plug is on the front of the
transmission housing, and can be accessed
from above (see illustration). if preferred,
however, the plug can be reached from
below, but note that this may mean removing
the nolse insulation tray (where applicable)
from under the engine for access.

4 Wipe clean the area arcund the filler/evel
plug. A 17 mm hexagonal adapter (or a large
Allen key) will be required to remove the plug,
which will probably be quite tight (see
illustration).

24 Manual transmission
oil level check

5 The ol level should reach the lower adge of
the filler/level hole. A certain amount of oil will
have behind the filerdevel plug, and
will trickie cut when it is removed; this does
not necessarily indicate that the level is
correct. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil through the hole as
necassary until a trickle of new oil can be seen
emerging. The level will be comect when the
flow ceases; use only good-quality oll of the
specified typa.

B Filling the transmission with oil is an
extremaety awkward cperation; above all, allow
plenty of time for the: ofl level to sattle properly
before checking it. If a large amount is added
1o the transmission, and a large amount flows
out on checking the level, refit the filler/level
plug; take the vehicle on a short jourmey so
that the new oil is distributed fully around the
transmission components, then recheck the
berviel when it has settied again.

7 If the transmission has been overfilled so
that oil flows out when the fillerleval plug is
removed, check that the car is complately level
{front-to-rear and side-to-side), and allow the
surplus to drain off into a suitable container.

8 When the level is correct, refit the plug,
tightening it to the specified torque, and wipe
off any spilt oil.

25 Underbody protection check §

Raize and support the vehicle on axle
stands. Using an electric torch or lead light,
inspect the entire underside of the vehicle,
paying particular attention to the whaal
arches. Look for any damage to the flexible
underbody coating, which may crack or flake
off with age, leading to comosion. Also check
that the wheel arch liners are securely
attached with any clips provided - If they
come loosa, dirt may get in behind the liners
and defeat their purpose. If there is any
damage to the underseal, or any corrosion, it
should be repaired before the damage gets
too serous.

26 Air filter renewal

Single-point injection models

1 Lift up the catches o release the over-
centre wire clips argund the air cleaner
housing, then lift off the top cover. Where
applicable, unclip the vacuum hose from the
top cover (see illustrations).

Multi-point injection models

2 Unscrew and remove the eight screws
securing the air cleaner op cover. The screws
are of differant langths, so0 note their locations



Index rere2s

Stub axle - 10+8
o Sump - 2A*19, 2B+*14
il &nwulr;':1-19
ine - 0*11, 0016, 1A%2, 1A=6, 1B+2, 1B+6 guide rail lubrication - 1A#12, 1B+12
mwaltrmmwm 0+16, 1452, 1B+2, 1414, 1B*14 Suspension - 10+1 et seq
Qil filter - 1A=6, 1B+6 check - 1A=10, 1810
0il pump and pickup - 2A=19, 2B+15 strut and coil springs - 10=2, 10+3, 10+8, 108
Oil seals - 2A=11, 2B+3 Switches - 305, 125
Swivel hub - 105
L T
wlf‘,ﬁ..‘ﬁlﬁ" procedures - 241 et seq Tailgate - 11214, 11419
Pistons and connecting rods - 2C+16, 2C+23, 2C+24 lock - 11215
Pollen filter - 1A+13, 1812 wiper motor - 12+13
Pmm TDC - 2A=3, 2B=3
fluid - 0*13, 0=186, 10+16 Thermostat - 3¢3
pump - 10+16 Timing belt - 1418, 1B#13 &t s2q
Pre-heating system - 5C+1 ot s8q outer covers - 2A#5, 28«4
Punctures - 08 sprockels and tensioner - 2As7, 2Be6
Tools - REF+6
Torsion beam axle - 10=10
Towing - 0+9
R Track-rod end balljoints - 10=16
Radiator - 3+2 Transmission
and headlight surround - 11+26 and engine remaval - 205
&m-mﬂs check - 1A#9, 1B+8
aeral - 12#15 Trim panel - 117
anti-thelt system - REF+5 Tyres - 0+14
Refarence - REF+*1 at s8q pressures - 0+16
Relays - 12+3

Repair
Reversing light switch - TAs4
Road speed sensor/speedometer drive - TAs4
Road test - 1A=11, 1811 A
ry . protection check - 1A+14, 1815
nﬂﬁm-wﬂiu A5, 1854

Routine maintenance and servicing - 1A+*1 ot seq, 18+1 ot seq Endnbumat w.?"}‘ &;;-4. 1B+4

procedures - REF*4 U

P TN Upholstery - 1192
P o s pump -1
= 0=
Screen washer fluid - 0=12 \‘HI-H-I'\'III ::::-:ﬁz 911
Seat belt tensioning mechanism - 1120 Vehicle identification - REF3
Seats - 11+19, 1120, 12«19 Vehicle support - REF*5
mﬂbllv?_ﬂ*ﬂ — St et bed
Service interval display, resetting - 14=8, 1B+3 NRniaation Sysm
Servicing s2¢ Routine maintenance
Shoes - 1A=10, 1B+10, 9=4 w
Short-circuit - 12+2
Spare parts - REF«3 Washer system - 148, 1B+8, 12#13
Spark plugs - 1A=12 Water pump - 3*6
Speakers - 12+16 Weakly checks - 0+10 et seq
Starter motor - 5A=6 Weights - REF=1
Mupmbllms - 06 Whea!
Starting system - 5A*1 ot seq alignment - 10+17
Steering - 10+1 et seq bearings - 10%6, 10+8
angles - 1017 changing - 0e8
check - 1A=10, 1B+10 cyfinder - 9+10
column - 10011 Window glass and regulator - 11+11
column combenation switch - 1244 Windscreen - 11+19
column height adjuster - 10=14 wiper components - 12+11
gear - 1014, 10+15 Wiper blades - 0+13
gear gaiters = 10+14 Wiring diagrams - 12-20 et seq
wheel - 10=10 Wishbona/lower arm - 10«6

Stop-light switch - 9+13 Working facilities - REF+&
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AustinG/Rover Maesiro 1.3 & 16 Petrol Ford Escort & Orion Petrol (Sept 90 - 00)Hio X 17a7  Mercedes-Benz C-Class Petrol & Diesal
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AustiRove 2.0 Do Engine (86~ 53] C oL 1867 Ford Focus Ptiol & Desel 98- 0T} StoY 769 " (21061 oo & L200 Pk s
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CHRYSLER PT Crusser Petrol (00-03) W0 53 4058 : e (Sept TS - B8) up to F 0316
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Citrodn 2 Pefrol (91 - 98) Hlo 8 1881  |ada Samara (87- 91) Do J 1610 Peugeot 405 Diesel (B3 -S7) Eto P 3198
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Renaull 5 Petrol (Feb 85 - 96) B N 1215 Toyola Corol (Sepl 63 - Sept8T) AW E 1024 Volkswagen LT Petrol Vans & Light Trucks
Renault 9 & 11 Petrol (82 - 89) up 1o F D822  Toyola Corolia (Sept 87 - Aug S2) E IO K 168 _ (76-87)upioE 0637
Renault 16 Petrol (79 - 86) up o D 0588  Toyota Corolia Petrol (Ausg 92 - 7) Kio P 50  Voliswagen Passat & Santana Petrol
Renault 19 Petrol (89 - 96) Fto N 1646 Toyota Corolia Petrol {June 97 - 01) P 1o 51 wms _ (SeptBl-May8)upE 0814
Renault 19 Diesel (89- 96 Fio N 1846 Toyol Hi-Ace & Hi-Luo: Petrol (59 - OtB3) up o A 1G04 mﬁﬁ_m?;?mam 7
Renault 21 Petrol (35 - 94) C to M 1387 Toyota Yaris Petrol (99- 05) Tto 05 on My Pﬁaﬂ i 6 5
Renaull 25 Petrol & Diesel (84 - 92) B to K 1228 TRIUMPH GT6 & Vitesse (62- 74 ) pploN* 0112 W-mmﬁlux =3
Renault Clia Patrol (91 - May 38) H o R 1853  Triumph Herald (50 - T1) upto K * oain Passal Perdl & Dissd
Rienaukt Clio Diesel (51 - June 36) H to N 33 Triumph Spitfire (62 - 81) up fo X [10F] (D 00 - May 05) X 1o 05 4279
My 58 - May 01) R Y 3906 Triumph TR, TR3, TR3A, TR & TR4A Volkswagen Polo (82 - 01 90) up o 813
Renault Clio Petrol & Diessl (June 01 - 04) Yio 54 4168 (5267 upboF * (] P Pl Do 50 - R SO D 5586
Renault Espace Petrol & Diesel (85-96)CIoN 3197  Triumph TR5 & 6 (67 - 75)up o P 001 i wanen Polo Faichback Petrl & Diesd
Renault Laguna Petrol & Diesel (94-00) Lto W 3252  Triumph TR7 (75 - 82) uplo ¥ * 22 (84- %) M1o§ 2500
Rerault Mégane & Scénic Petrol & Diesel Vawchall Astra & Belmont Petrol {00 - Jan 02) V to 51 4150
Renault Mégane & Scénic Petrol & Diesel Vauwdal Astra Petrol (Oct 91-Feb 98) JR 1832 yoqsuagen Transporter 1600 (68~ 79) pioV 0082
Mmﬂmgsm = {Feb 98 - Apr O4) R 1o 04 M oo 1oy w8
(0ct 02 - 05) 52 to VauhalVOpel Astra & Zafira Diesel = =
PEEntieT on meesmi o RGBS
{ =00 5310 : Vol T Peol
ROVER 213 & 216 (84 - 89) Ao G 1116 Vaundial Carlon Petrol (Oct 78- Oct86) up 10D 0480 (82 00} up to (e 3459
Rover 214 & 414 Petrol (89 - 96) GO N 1688 Vauchall Carfion & Senstor Petrol Volkswagen Type 3 (63 - 73) up lo M * 0084
Raver 216 & 416 Petrod (89 - 95) Gl N 1830 (MowB6-94) Do L 1458 VOLYD 120 & 130 Series (& P1300)
Rower 211, 214, 216, 218 & 220 Petrol & Diesal Vauchall Cavalier Potrol (81 - Oct B8 wpto F 8812 {61-73)upto M * firic]
(e 555\ Nio ¥ 99 Vouhal Covalier Petrol (Oct88 - 95)FIoN 1570 oo 142, 144 & 145 (86 - 7) spho 1 * GE]
River 25 & MG ZR Petrol & Diesel Vauhall Chevette (75 - 84) up 10 B 0285 Violvo 240 Series Petrol (74 - 33) up to K @
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Preserving Our Motoring Heritage

<

The Model | Dueesenberg
| Derham Towrster:

Only elght of these

magnificent cars were

ever built — this is the

only example to be feund

oulside the United

States of America

Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring
heritage, from elegant reminders of bygone days, such as the superb Model | Duesenberg to curiosities like
the bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford
Popular that you did your courting in? The magnificent ‘Red Collection” is a spectacle of classic sports cars
including AC, Alla Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph.

A Perfect Day Out

Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of
Motoring, Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most

extensive ransport book shops in Britain, The Pit Stop Cale serves everything from a cup of tea wo
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful
rural surroundings of Somerser.

5 i : : z
John Heaymes O.B.E, ; L 3 ~= <
Founder and - : ] o= Crraham Hill's Lola
Chairman of the i My - Cosworth Formula |
museum at the wheel ; - cerr mext to o 1934
of @ Haynes Light 12. = 1 Riley Spovts.

The Museum is situated on the A339 Yeowil to Frome road ar Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and
25 minutes drive from the M3 intersection at Taunton.
Open 9.30am - 5.30pm (10.00am - +.00pm Winter) ¥ days a week, except Christmas Day, Baxing Day and New Years Day
Special rates available for schools, coach parties and outings Charitable Trast No. 292048




BODYWORK

Understanding and looking after yours
and those you care about :

In general, men ane Bkely to look after their cars better than their own
bodies and, while vehicle MoTs are required by law, there is no such
equivalent for the driver. The fact that generations of men have come to
trust and rely on the advice contained in Haynes manuals to look after their
motor vehicies is fundamental to the development of this unique seres of
books. Each of these manuals presents factual, no-nonsense health advice in
& weil fried accessible manner. There are numerous llustrations and diagrams
to suppert the jargon free text along with fault finding charts more familiar to
mechanics than medics.

If anything s going 1o persuade men to take an interest in their own health
and the health of their nearest and dearest, it is the Haynes Family Manual
Series. All written from hands-on experience by healthcare professionals and
in conjunction with the Men's Health Forum, thess manuals represent a truly
dramatic breakthrough inthe commumication of health information to men,
“an inspired move" Daily Telegraph

“brilllant” Woman's Own

“The Department of Health thinks these guides are very useful”
Dr Howard Stoafe MP

G v
Haynas Manuals are avallable from all good bockshaps or, in case of difficulty, direct from the publisher,
Haynes Publishing Sparkford, Yeovil, Somerset BA22 7.J Telesales: 01963 442030

Buy onine 2t WWW.haynes.co.uk




Keep your VW Polo in perfect running order and maintain its value. Haynes shows you
how and saves you money.

Step-by-step instructions clearly linked 10 hundreds
of photos and'lllustrations show you how 1o do each [&]e

Spanner ratings crade ail taske by difficulty and
expenence leval

From easy sarvicing jobs 25 .to difficult tasks for
for the nowica... A the expert.

Haynes Hints give valuable tips and shorl-culs that
halp make the job easier

Tool Tips contain useful information such as ways of
femowving pars withoul using special 1ools

Written from hands on experience. hased on (he
stripdown and rebuild of a VW Polo using commonly-
availabie 1ools

Inside this Manual

B Basic maintenance </1plc weekly checks M Braking system  salety checks and repairs
B Service your car - complaie siep-by-step guite B Fuel and ignition systems cxplancd

B Fault finding - pinpoint specific problems easily M Electrical system - fault linding and repairs
B Roadside Emergencies - 1oy 10 deal with them W Engine - tune-up. minor and major repairs
B Pass the MOT - siop-by-step iest checks M Wiring diagrams - cacy-to-lollow Layoy

. Bl Reference section - ncludes a detailed glossar, B Fully indexed 0 |r

ISBN 185960 598 2 Models covered by this Manual A\ UFCconE

VW Polo Hatchback modeds, inchsding speciallimited editions
Petrol engines: 1.0 litre (999¢c), 1.05 itre {1043cc), 1.3 litre (1298cc),
1.4 Fro (1390cc) and 1.6 lire (1598cc) SOHGC:

Diesel engines: 1.7 litre (1716cc) and 1.9 litra (18960c)
Doas NOT cover Polo Classic (Salbon), Estale or Polo Caddy modeds, or
1.4 litrs 16-vahve enging

9 "781859"605981
Hayres Publishing, Sparkoed. Yoowl, Somorsot BAZ2 7.1 Engiand e By oAk 0 ""3B345°0350

ABCDEFGHL




Every 40 000 miles - petrol models 1as1s

26.1a Release the air filter cover clips ...

as they are removed. Depending on model, it
may be necessary to pull the housing
forwards to allow the top cover 1o be lifted off
(see illustrations).

All models

3 Lift out the filter element (see illustration).
4 Remove any debris that may have collected
inside the air cleaner.

5 Fit a new air filter alement in position, noting
any diraction-of-fitting markings and ensuring
that the edges are securely seated.

& Refit the air cleaner top cover and sacure
with the screws or clips, as applicable.

27 Automatic transmission fluid
level check
Checking the fluid level by the DIY mechanic

is not advisable; no dipstick is provided. The

——

26.2b ... then pull the housing forwards
and lift off the cover

26.1b ... 1

off the cover and unclip
the vacuum hose (arrowed)

transmission is regarded as being “filled for lite’,
Fluld level checking requires the use of
dedicated VW test equipment, and an involved
procedurs requiring accurate measurement of
fluid temperature. In view of this, the car must
be taken to a VW dealer for the fiuid level to be
checked.

28 Fuel filter renewal

Warning: Refer to the notes in
Safety first!, and follow them
implicitly. Petrol is a highly-
dangerous and volatile liguid,
and the precautions necessary when
handling it cannot be oversiressed.

1 The fuel filter is situated underneath the rear
of the vehicle, to the rear of the fuel tank (see
illustration). To gain access to the filter,
chock the front wheels, then jack up the rear
of the vehicle and support it securely on axle
stands.,

2 Depressurise the fuel system with refarence
to the relevant Part of Chapter 4.

3 If you have them, fit hose clamps to the
filter inlet and outlet hoses. Thesa are not
essential, but even with the system
depressurised, thera will still be an amount of
petrol in the pipes (and the old filter), and this
will siphon out when the pipes are

disconnected. Even with hose clamps fitted,
the old filter will contain some fuel, so have

some rags ready to soak up any spillage.

26.3 Removing the air filter element -
single-point injection model shown

4 Release the hose clips and detach the
hoses from the filter. If crimp-type clips are
used, discard them and fit proper petrol pipe
clips when reassembling. Similarly, if the fual
hoses show any sign of perishing or cracking,
particularly at the hose ends or where the
hose enters the metal end fitting, renew the
hoses.

5 Before removing the filter, note any
direction-of-flow markings on the filter body,
and check against the new filter - the amow
should point in the direction of fuel fiow
(towards the black fuel supply pipe leading to
the front of the car).

6 Undo the retaining clamp screw and
reamove the old filter.

7 Fit the new filter into position, with the fliow
marking arrow comectly orientated, and
secune with the retaining clamp.

8 Reconnact the fuel hoses using new clips if
necassary. Ensure that no dirt is allowed to
enter the hoses or filter connections. Release
the hose clamps.

9 Start the engine (there may be a delay as
the system re-pressurises and the new filter
fills with fuel). Let the engine run for several
minutes while you check the filter hose
connections for laaks.

10 Where applicable, fit the protective
undershield and secure with the retaining
clips, then lower the vehicle to the ground.

f Warning: Dispose safely of the

old fitter; it will be highly
flammable, and may explode if,
29 Timing belt renewal

thrown on a fire.

Note: VIV specify a timing belt renewal
intarval of 60 000 miles (90 000 km). However,
if the vehicle is used mainly for short joumeys
or a lot of stop-start driving, we recommend
that this shorter interval is adhered to. The
actual beft renewal interval is very much up to
the individual owner but, bearing in mind that
severe engine damage will result if the balt
breaks in use, we recommend you e on the
side of caution.

Refer to Chapter 2A.

28.1 Fuel filter location - note retaining
clamp screw [A) and direction-of-flow
arrow (B)
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30 Coolant renewal

MNote: VW coolant type GT1 or G12 lasis
indefinitely. Provided you are sure that this
type of coolant has been used and that the
concentration is adequate, there is no need to
renew il. Most other brands of antifreeze must
be renewed evary two years. Once the sysfem
has been drained, it is as well to Mush it and to
take the opportunity to renaw any rubber
hoses whose condition is in doubt. Proceed
as follows.

Cooling system draining
Warning: Wait until the engine is
cold before starting this

procedure. Do nmot  alfow
antifreaze to come in contact with

your skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of watler. Never leave antifreeze lying
around in an open container, or in a puddie in
the driveway or on the garage floor. Children
and pets are attracted by its sweet smeli, but
antifreeze can be fatal if ingestod,

1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise 1o relieve
the prassure in the cooling system {a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to tum the cap until it can be
removed.

2 Where necessary, release the fasteners and
remove the noise insulation tray from under
the engine. Position a suitable containaer
beneath the radiator botlom hose connection,
then releasa the retaining clip and sase the
hose from the radiator stub. If the hose joint
has not been disturbed for some time, it will
be necessary to gently manipulate the hose to
break the joint. Do not use excessive force, or
the radiator stub could be damaged. Allow the
coolant o drain into the container,

3 If the coolanl has been drained for a reason
other than renewal, then provided it is clean
and lass than two years old, it can be re-usad,
though this is not recommended (soe
Antifreeze fype and mixiure latér in this
Section).

4 Once all the coolant has drained, reconnect
the hose to the radiator and secure it in
position with the retaining clip.

Cooling system flushing

§ If coolant renewal has been neglectad, or if
the antifreeze mixture has become diluted,
then In time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. Flushing the system
clean can restora the cooling system
efficiency.

€ The radiator should be flushed
independently of the engine, to avoid
unnecessary contamination.

Radiator flushing

7 To fiush the radiator, disconnect the top
and bottom hoses and any other relevant
hoses from the radiator, with reference to
Chapter 3.

8 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom
outlet,

9 If after & reasonable period, the water still
does not run clear, the radiator can ba
flushed with a good proprietary cooling
system cleaning agent. It is important
that their manufacturer's instruclions
are followed carefully. If the contamination
is particularly bad, insert the hose in the
radiator bottom outlet, and reverse-flush the
radiator.

Engine flushing

10 To flush the engine, remove the
thermostat as described in Chapter 3, then
temporarily refit the thermostat cover.

11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator top hosa. Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

12 On completion of flushing, refit the
thermostat and reconnect the hoses with
reference to Chapter 3.

Cooling system filling

13 Before attempting to fill the cooling
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Mote that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see following sub-
Section).

14 Remowa the expansion tank filler cap, and
fill the system by slowly pouring the coolant
into the expansion tank to prevent airlocks
from forming.

15 If the coolant is being renewed, begin by
pouring in a coupla of litras of water, fallowed
by the correct quantity of antifreeze, then top-
up with more water.

16 Once the level in the expansion tank starts
to rise, squeeze the radiator top and bottom
hoses to help expel any trapped air in the
system. Once all the air is expelled, top-up the
coolant level to the MAX mark and refit the
expansgion tank cap.

17 Start the engine and run it until it reaches
normal operating temperatire, then stop the
engine and allow it to cool,

18 Check for leaks, particularly around
disturbed components. Check the coolant
level in the expansion tank, and top-up if
necessary. Mote that the system must be cold
before an accurate level is indicated in the

axpansion tank. i the expansion tank cap is
removed while the engine is still warm, cover
the cap with a thick cloth, and unscrew the
cap slowly to gradually relieve the system
prassure (a hissing sound will normally be
heard), Wait until any pressure remaining in
the system is released, then continue to tum
the cap until it can be removed.

Antifreeze type and mixture

18 The antifreeze should always be renewsd
at the specified intervals. This is necessany
not only to maintain the antifreeze properties,
but also to prevent corrosion which would
otherwise occur as the corrosion inhibitors
become prograssively lass affective.

20 Always use ethylene-glycol-based
antifreaze suitable for use in mixed-metal
cooling systems. The quantity of antifreeze
and levels of protection are indicated in the
Specifications,

21 When the car was new, the cooling system
will have been filled with either VW G11 (blue
codour) or VW G12 (red colour) coolant. At the
time of writing, the manufacturer's advice on
codlant is as follows:

a) On no account should the blue GT1
coolant be mixed with the red G12
coolant. Thus, if the cooling sysfem was
oviginally filled with G117, ensure that the
system is completely drained and the
cylinder block flushed before refilling.

b} When refilling, the later G12 coolant
should be used on all engines.

¢} In particular, angines with an aluminium
cylinder block (engine codas AER and
ALL) must be filled only with G12 coolant.

22 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and securnty.

23 After filling with anlifreaze, a label
should be attached to the expansion tank,
stating the type and concentration of
antifreeze used, and the date installed. Any
subsequent topping-up should be made with
the same type and concentration of
antifreaze.

24 Do not use engine antifreeze in the
washer system, as it will cause damage to the
vehicle paintwork.

31 Brake fluid renewal

Warning: Brake hydraulic fluld
A can harm your eyes and damage

painted surfaces, s0 uUse
extreme caution whan handfing and
pouring if. Do not use fluid that has bean
standing open for some time, as it absorbs
muoisture from the air. Excess molsture can
cause & dangerous loss of braking
effectiveness.
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1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9. The brake fluid reservoir should
be emptied by siphoning, using a clean poultry
baster or similar before starting, and allowance
should be made for the old fluid to be expelied
when bleeding a section of the circuit.

2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly all
the old fluld has been emptied from the
master cylindar reseanoir,

Ty Old hydraulic fluid is often
= much darker In colour than
Ii "#mm.,mkhgﬂmrtn
: distinguish the two.

3 Top-up to the MAX level with new fluid, and
continue pumping until only the new fluid
remains in the reservoir, and new fluid can be
seen emerging from the bleed screw. Tighten
the screw, and top tha reservoir level up to the
MAX level line.

4 Work through all the remaining bleed screws
in the sequence until new fluid can be seen at
all of them. Be careful to keep the master
cylinder resanvoir topped-up to abova the MIN
level at all times, or air may enter the system
and greatly increase the length of the task.

5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the fluid level,
6 Check the operation of the brakes before
taking the car on the road.

32 Exhaust emissions check §
~

This check is part of the manufacturer's
maintenance schedule, and involves testing
the exhaust emissions using an exhaust gas
analyser. Unless a fault is suspected, this
test is not essential, although it should be
noted that it is recommended by the
manufacturers. In the majority of
cases, adjusting the idle speed and mixture is
gither not possible, or requires access to
dedicated VW test equipment. Exhaust
emissions testing is included as part of the
MoT test.



Chapter 1 Part B:
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Routine maintenance & servicing - diesel models
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18e2 Servicing specifications -

diesel models

Lubricants and fluids
Refer to end of Weekly checks

Capacities

Engine oil (including filter)
AllBNEINBE: .. i e s e e e e

Cooling system (approximate)

Allengings ........coccasnnnnnnsnnss

Transmission

Filler/level plug on side of transmission housing ..................
Filler level plug on front of transmission housing ................ ..
Fuel tank

All models (approximate) ... i e

Washer resernvoir

Maodels with headlight washers . .........ccviiaiiiinnrarnaises
Models without headlight washers . ....oo0veercaeiiinairananae.

Engine
Timing belt wear limit:

Enginecodes AHG and AKU . ...c.viiiniirrearsnaananianss
Enging cot@ ABD ..o v o s rns s b e e

Cooling system
Antifreeze mixture:

FE T s - RS P i g E P e e e

50% antifreeze .....

Mote: Refer fo antifreeze nmnufactumr forIatsst mcommendatmns.

Fuel system

ldle speed fenginacode AEF) .. ... .. coviiniiiiiiiiisaaiaaaas

Pre-heating system

Glow plugs:
Engine code AEF . . .....uiveeciismrnabasriasaihasinnnsias
Alotherengine codas . ... ..o oreeirorasnnaanrroansons
Brakes
Brake pad minimum thickness (including backing plate) . ...........
Brake shoe friction material minimum thickness ..................

Torque wrench settings
Engine right-hand mounting bolts:

UpparBols .. civvvrarrrmrssrsnsanasnaseassssmanasnnrsre
L RO R o Lo mm im0 o T e AR e
Roadwheed Bolts o v s et i bh e h e a e R R
Sumpdrainplug . .ovvveeroomnnmnarnreasrna st

Timing belt tensioner locknut (engine code AEF) .
Transmission fillerlevel plug .. ... cooiuin s

5.0 litres

6.5 litres

3.1 litres
2.7 litras

45 litres

7.0 litres
2.5 |itras

21 mm
22 mm

Protection down to -25°C
Protection down to -35°C

940 = 20 rpm

Bosch 0 250 201 032
Bosch 0 250 202 022

7.0 mm
2.5 mm

Mm
50
110

20
25



Maintenance schedule - diesel models 1se3

The maintenance intervals in this manual are
provided with the assumption that you, not the
dealer, will be carrying out the work. These ara
the minimum intervals recommended for
vehicles driven daily. If you wish to keep your

more  often.

Every 250 miles (400 km) or weekly
| Refer to Weekly checks

Every 10 000 miles (15 000 km) -
OEL on interval display

In addlitfon fo the items listed in the previous senvices, carry out the
fallowing:

"1 Renew the engine oil and filter (Section 3)

Note: Fraquent off and filler changes are beneficial for the engina.
We recommend changing the off at half the mileage spacified here or
at least twice a year.

[] Check the front brake pad thickness (Section 4)

[] Drain water from the fuel filter (Section 5)

["] Reset the service interval display (Section 6)

Every 12 months -

INSP-1 on interval display

[ ] Check operation of all lights and hom (Section 7)

[] Check the condition of the airbag unit(s) (Section 8)

[] Check the operation of the washer system(s)
(Section 9)

[ Lubricate all hinges, locks and door check straps
(Section 10}

[_| Check diesel engine management and other
systems for fault codes, where applicable
(Section 11)

] Check battery electrolyte leve!l - where applicable
(Section 12)

['] Check all underbonnet components and hoses for
fluid leaks (Section 13)

[1 Check the transmission and driveshaft gaiters for
leaks and damage (Section 14)

[[] Check the braking system for leaks and damage
(Section 15)

1 Check the rear brake shoe lining thickness
(Section 16)

1 Check the condition of the exhaust system and its
mountings (Section 17)

[C] Check the steering and suspension components
for condition and security (Section 18)

(] Check the headlight beam adjustment (Section 19)

[] Carry out a road test (Section 20)

[1 Check the idle speed and adjust if necessary -
engine code AEF only (Section 21)

[} Reset the service interval display (Section 6)

vehicla in paak condition at all times, you may
wish to perform some of these procedures
We eancourage frequent
maintenance, since it enhances the efficiency,
performance and resale value of your vehicle.

When the wehicle is new, it should be
serviced by a dealer service department, in
order to presenve the factory warranty.,

Every 20 000 miles (30 000 km) -
INSP-2 on interval display

Mote: If the vehicle is covering mone than 20 000 miles (30 000 kmi} a

year, &lso camy out all the operations described above

[ ] Lubricate folding fabric sunroof guide rail
{Section 22)

["1 Renew the fuel filter (Section 23)

"] Renew the pollen filter element (Section 24)

| Check the condition of the auxiliary drivebelt(s),
and renew if necessary (Section 25)

] Check the condition and tension of the timing belt -
engine code AEF (Section 26)

(] Check the timing belt for condition and wear -
engine codes AGD, AHG and AKU (Section 27)

[] Check the transmission oil level (Section 28)

] Check underbody protection for damage
(Section 28)

] Reset the service interval display (Section &)

Every 40 000 miles (60 000 km) or
2 years

In mddition to the tems lsted in the pravious services, carmy out the
following:
[} Renew the air filter element (Section 30)

Every 40 000 miles (60 000 km)

In addifion o the itemns listed in the previous services, camy oul the

following: '

] Renew the timing belt and belt tensioner - engine
codes AHG and AKU (Section 31)

[ | Renew the timing belt and belt tensioner - engine
codes AEF and AGD (Section 32)"

* Note: VW specily a timing belt renewal interval of 60 000 miles

{80 000 km). Howaver, if the vehicle Is used mainly for short jouwmneays

or & lot of slop-start driving, we recommend that this shorler interval

is adhered to, The actual belt renewal interval is very much up to the

individual cwnar but, bearing in mind that sovere engine damage will

result if the belt breaks in usas, we recommend you et on the side of

caution.

Every 2 years (regardless of mileage)
In addition to the iterns listed in the previous senices, carry out the
following:

] Renew the coolant (Section 33)

(| Renew the brake fluid (Section 34)

"1 Check exhaust emissions (Section 35)
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Underbonnet view of 1.9 litre engine (code AEF)
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Maintenance procedures - diesel models

Rear underbody view

General information

This Chapter is designed to help the home
mechanic maintain his/her vehicle for safety,

The Chapter containe a master
maintenance schedule, followed by Sections
dealing specifically with each task in the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the underside of the vehicle for the locations
of the various components.

Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should result
in & long and reliable service life. This is a
comprehensive plan, so maintaining some
itemns but not others at the specified service
intervals, will not produce the same results.

Az you service your wvehicle, you will
discover that many of the procedures can -
and should - be grouped together, because of

the particular procedure being performed, or
because of the proximity of two otherwise
unrafated components to one another, For
axample, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first step In this maintenance
programme Is to prepare yoursell bafore the
actual work begins. Read through all the
Sections relevant to the work 1o be carried
out, then make a list and gather all the parts
and tools required. If a problem is
eéncounlered, seek advice from a parts
specialist, or a dealer service department.

Service interval display

Up to 1998 model year
All VW Polo models are equipped with a
sarvice interval display indicator in the
instrument panel, Every time the engine is
started, the panel will lluminate for a few
seconds, providing a handy reminder of when
the next service is required:
Display shows INSP-0 - no sarvice required
Display shows OEL - 10 000 mile (15 000
km) senvice required
Display shows INSP-1 - 12 monthly service
requirgd

Display shows INSP-2 - 20 000 mile {30 000
km) senioe requined
1998 model year onwards

The service display on later models is
51m||ar iu the earlier type, but the display is

Mcﬁa&r no sarvice required.
Désplay shows 'service QIL" - 10 000 mils (15
Q00 k) service reguired.
Display shows ‘semvice INSP" - 12 monthly or
20 000 mile (30 000 km) service required.
Display shows ‘service’ when ignition is
switched off - switch on ignition to
daferming which sandce is required.
All models
On diesel engined Polo models, the display
is described as ‘flexible’, in that it takes note
of driving style and engine loading, and uses
these factors in calculating the optimum
service interval. The display s also useful in
ensuring that servicing is not accidentally
overlooked. Owners of older cars, or those
covering a small annual mileage, may feel
inclined to service their car more often, in
which case the service interval display is
perhaps less relevant.
The display should be reset whenever a
service is camied out, and the procedure for
this is described in Section 6.
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2 Regular maintenance

1 If, from the lime the vehicle is new, the
routine maintenance schedule is followad
closely, and frequent checks are mada of fluid
levals and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that thers will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likely
if a used vehicle, which has not received
reguiar and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried oul, outside of the
regular maintenance intervals,

3 If engine wear is suspected, a compression
test (refer to the relevant Part of Chapter 2)
will provide valuable information regarding the

overall performance of the main internal
components. Such a test can be used as a
basis to decide on the extent of the work to
be camed out. If, for example, a comprassion
test indicates serious Internal engine wear,
conventional maintenance as described in this
Chapter will not greally improve the
performance of the engine, and may prove a
waste of time and money, unless extensive
overhaul work is caried out first.
4 The following series of operations are those
most often required to improve the perform-
ance of a generally poor-running engine:
Primary operations
a) Clean, inspect and test the baltary (See
Weekly checks],
&) Check all the engine-related fiulds (See
Waeekly checks).
¢} Drain the water from the fuel fiter
(Section 5).
d) Check the condition and tension of the
auxifiary driveballfs) (Section 25).

Every 10 000 miles (15 000 km)

&l Check the condition of the air filter, and
renew if necessary (Section 30).
1 Check the condition of all hoses, and
chack for fluid leaks (Section 13).
g} Check the engine idle speed setting
{Section 27 or Chaptar 4C).
hl Check the exhaust gas emissions
{Section 35).
& I the above operations do not prove fully
effective, carry out the following secondary
cperations:

Secondary operations
Adl items listed under Primary operations, plus
the following:
&) Check the charging system (see Chap-
ter SA).
&) Check the prebeating system (see
Chapter 5C).
c) Renew the fuel filter (Section 23) and
check the fuel system (see Chapter 4C),

3 Engine oil and filter renewal §

1 Frequent oil and filter changes are the most
important maintenance procedures which can
be undertaken by the DNY owner. As engine ol
ages, it becomes diluted and contaminated,
which leads to premature engine wear. The oil
change interval given in this Manual is the
same as quoted by the manufacturer, but we
recommend changing the ofl and filter more
frequently, perhaps every 5000 miles, or every
6 months. This is particularly relevant to
owners of older vehicles (or those covering a
small annual mileage),

2 Before starting this procedure, gather all
tha tools and matedals. Also make
sure that you have plenty of clean rags and
newspapers handy, o mop up any spills.
Ideally, the engine oil should be warm, as it
will drain better, and mare built-up sludge will

be removed with it. Take care, however, not to
touch the exhaust or any other hot parts of the
engine when working under the vehicle. To
avoid any possibility of scalding, and to
protect yourself from possible skin iritants
and other harmful contaminants in used
engine oils, it is advisable to wear gloves
when carmying out this work.

3 Access lo the underside of the vahicle will
be greatly improved if it can be raised on a lift,
driven onte ramps, or jacked up and
suppaorted on axle stands (see Jacking and
vehicle support). Whichever method is
chosen, make sure that the vehicle remains
level, or if it is at an angle, that the drain plug
is at the lowest point. Where applicable,
rolease the fasteners and remove the noise
insulation tray from under the engine (see
illustration). This is not necessary for access
to the drain plug, but will be required in onder
o remove the ol filter.

4 Using a sockel and handle or a ring
spannar, slacken the drain plug (at the rear of

3.3 Noise insulation tray fastener locations
(arrowed)

3.4 Engine oil drain plug (arrowed) - seen
with noise insulation tray in place

the sump) about hall a tumn (see Mustration).
Position the draining container under the drain
plug, then remove the plug complstely (see
Haynes Hint). Recover the sealing ring from
the drain plug.

Keep the drain plug pressed into the
sump while unscrewing it by hand last
couple of turns. As the plug releases,
move it away sharply so the stream of
ol issuing from the sump runs into the
container, not up your sleeve!

5 Allow soma time for the old oil to drain,
noting that it may be necessary to reposition
the container as the ofl flow slows to a trickde.
6 After all the oil has drained, wipa off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the
drain plug opening, and refil the plug. Tighten
the plug to the spacified torque setting.

7 Move the container into position under the
oll filter, which is located on the front of the
cylinder block, at the fiywheel end,

8 Using an oil fitter removal tool if necessary,
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3.8a Oil fitter removal using an ofl filter
ramoval tool ...

slacken the filter initialty, then unscrew it by
hand the rest of the way. Empty the oil in the
filter into the container. Genuine VW filters
have a bracket on.the base of the filter, for
engaging a claw-type ramoval tool. In the
absance of the proper tool, a useful substitute
can be made from a strip of thick metal,
gripped with a pair of pliers (see llustrations).
8 Use a clean rag to remove all oil, dirt and
gludge from the filter sealing area on the
engine. Check the cld filter to make sure that
the rubber sealing ring has not stuck to the
engine. If it has, carefully remove it.

10 Apply a light coating of ¢lean anging oil to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmly by hand only - do not use any tools.

11 Remowve the old oil and all tools from
under tha car, then lower the car to the
ground (if applicable).

12 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover. Fill the
engine, using the comact grade and type of oil
(see Lubrcants and fiuids). A funnel or piece
of clean rag wrapped around the filler opening
may help to reduce spillage (see
illustrations). Pour in half the specified
quantity of oll first, then wait a few minutes for
the ol to fall to the sump. Continue adding ol
a small quantity at a time until the level is up
to the bottom of the hatched area on the
dipstick. Adding around 0.5 litres of oil will
bring the leval into the hatched area on the
dipstick. Add a httie more oil until the level is
up to the top of the hatched area on the
dipstick, then refit the dipstick and the filler

————

3.12b ...and fill the engine with the
recommended type and quantity of oil

3.8b ...or a home-made alternative

13 Start the engine and run it for a few
minutes; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a few seconds delay before the oil
pressure warning light goes out when the
engine is started, as the oil circulates through
the engine oil galleries and the new oll filter
before the pressure builds up.

14 Switch off the angine, and wait a few
minutes for the ol to settle in the sump once
more. With the new oil circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necessary. Refit
the nolse insulation tray to the underside of
the engine, whera applicabla.

15 Dispose of the used engine oil safely, with
reference to General repair proceduras in the
Reference section of this manual.

=

X

1 Firmly apply the handbrake, loosen the
front roadwheel bolts, then jack up the front of
the car and support it securely on axle stands.
Remove the front roadwheels.

2 For a comprehensive check, the brake pads
should be removed and cleanad. The
operation of the caliper can then also be
checked, and the condition of the brake disc
itself can be fully examined on both sides.
Refer to Chapter 9 (see Haynes Hint).

4 Front brake pad check

friction material on each brake pad can
‘be measured through the aperture in

the caliper body

3.12a Remaove the oll filler cap ...

3 if any pad’s friction material is wom o the
specified thickness or less, al four pads must
be ranewed as a sel.

5 Fuel filter water draining %
S

1 From time to time, the water collected from
the fuel by the filter unit must be drained out.
2 The fuel filter is mounted on the right-hand
inner wing. If wished, for improved access,
detach the inlet air hose from the inlet manifold
and the air cleaner, and move it out of the way.
3 At the top of the filter unit, pull out the R-
clip and lift out the control valve, leaving the
fual hoses attached (see illustration).

4 Slacken the retaining bracket screw and fift
the filter up skightly.

& Position a container below the filter unit,
and pad the surrounding area with rags to
absorb any fued that may be spilt.

6 Unscrew the drain valve at the base of the
filter unit, untl fuel starts to run out into the
container [refer to lustration 23.3). Keep the
valve open until about 100 cc of fuel has been
collected.

7 Refit the control valve to the top of the filter
and insert tha retaining clip. Close the drain
valve and wipe off any surplus fuel from the
nozzie.

8 Remove the collecting container and rags,
then push the filter unit back into the retaining
bracket and tighten the bracket screw. Refit
the inlet air hose to the air cleaner and inlet
mantfold, il removed.

5.3 Fual filter R-clip (1) and retaining
bracket screw (2)
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6.2 Mmhmmw&my

A Sanvice selecior button (also trip meter
solector button)
B Senvice resel button (also digital clock

Every 12 months

8 Run the engine at idle, and check around
the fuel filter for fuel leaks,

10 Raise the engine speed to about 2000
rpm several times, then allow the engine to
idle again. Observe the fuel flow through the
transparent hose leading to the fuel injection
pump, and check that it is free of air bubbles.

6 Resetting service interval
- .

Up to 1998 model year

1 Before resetting the service interval display,
make sure that the milsometer is displaying
the total mileage, and is not in trip moda.
Briefly pressing the button to the left of the
speedometer will switch the display between
total and trip. Note: If the button is pressed
and held for longer than one second while in

irip modie, the trip meter will be zeroed.

2 Swilch on the ignition (do not start the
engina). Press and hold the button to tha left
of the speedometer (see illustration),

3 Switch off the ignition, then release the
button, The display should read OEL.

4 MNow press the digital clock lower button on
the right-hand side of the instrument panel
until five dashes appear on the display. The
OEL service is now reset.

§ By pressing the left-hand button again, the
next service interval can be displayed, and
then resel by pressing the right-hand button.
& Reset as many sarvices as necessary, until
switching on the ignition only shows INSP-0
(no service required) on the display.

1998 model year onwards

7 The service interval display cannot be reset
without special VW faull code reading
égquipment - refer to your VW dealer,

7 Lights and horn operation §
check

1 With the ignition swiltched on whare
necessary, check the operation of all exterior
lights.

2 Check the brake lights with the help of an
assigtant, or by reversing up close to a
reflective door, Make sure that all the rear
lights are capable of operating indepandantly,
without affecting any of the othar lights - for
exampie, swilch on as many rear lights as
possible, then try the brake lights. If any
untisual results are found, this is usually dus
to an earth fault or other poor connection at
that rear fight unit.

3 Again with the help of an assistant or using
a reflective surface, check as far as possible
that the headiights work on both main and
dipped baam.

4 Replace any defective bulbs with reference
to Chapler 12,

YT Particularly on  oider
vehicles, bulbs can stop
'” ii waorking 8s @& result of

corrosion bulld-up on the
bulb or its holder - fitting a new bulb
may not cure the problem in this
instance. When replacing any bulb, if
you find any green or white-coloured
powdery deposits, these should be
cleaned off using emery cloth.

5 Check the operation of all interior lights,
Including the glovebox and luggage area
illumination lights. Switch on the ignition, and
check that all relevant warning Eghts come on
as axpected - the vehicle handbook should
give details of thesa. Mow start the engine,

and check that the appropriate lights go out.
When you are next driving at night, check that
all the instrument panel and facia lighting
works correctly. If any problems are found,
refer to Chapter 12,
& Finally, choose an appropriate time of day
to test the operation of the hom.

%

Whaere fitted, inspect the airbagis) exterior
condition checking for signs of damage or
deterioration. If an airbag shows signs of
obvious damage, it must be renewed (see

Chapter 12),

8 Airbag unit check

9 Washer system(s) check %

Check that each of the washer jet nozzles is
clear, and that each nozzle provides a strong
et of washer fluid. The tailgate and headlight
jets (where applicable) should be almed to
spray at a point slightly above the centre of
thie screan/headlight.

The windscreen washer nozzles have two
jets; aim one of the jets slighily above the
centre of the screen and tha other just below,
to ansure complate coverage of the screen. If
necessary, adjust the jets using a pin.

Later models may be fitted with additional
preset washer jets which only have a limited
amount of adjustment. Height adjustment on
these later jets is effected by tumning an
accentric on the spray jel

10 Hinge and lock lubrication §

Lubricate the hinges of the bonnet, doors
and tailgate with light general-purposa oll.
Simlrnrly. lubricate all latches, locks and lock
strikers, and the door check straps with
general-purpose oil or grease. Al the same
tima, check the security and operation of all
the locks, adjusting them if necessary (see
Chapter 11).

Lightly lubricate the bonnet release
mechanism and cable with suitable grease.

Do not attempt to lubricate the steering
lock,

11 Fault code check

1 This check is part of the manufacturar's
maintenance schedule, and involves
‘interrogating” the diesel engine

control unit (not engine code AEF) and the
ABS control unit, as applicable, using special
daedicated test equipment. Such testing will
allow the test equipment te read any fault
codes stored in the electronic control unit

MErmony.
2 Unless a fault is suspacted, this test is not
assential, althcugh it should ba noted that it is
recommended by the manufacturers,

3 It is possible for quite serous faults to
occur in the engine management system
without the owner being aware of it. Cerain
engine management system faults will cause
the system to enter an emergency back-up
mode, which is often so sophisticated that
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engine parformance is not apparently much
affected. If a problem has caused the systam
1o enter its back-up mode, this will usually be
most apparent when starting and running
from cold.

Warning: The electrolyte inside a

12 Battery electrolyte level
check
battery is diluted acid - it Is a
good idea to wear suitable

rubber gloves. When topping-

up, don't ovarfill the cells so that the
electrolyte overflows. In the event of any
spiflage, rinse the electrolyte off without
delay. Refit the cell covers and rinse the
battery with copious quantities of clean
watar. Don't attempt to siphon out any

excess slectroiyle,

1 Some models covered by this Manual may
be fitted with a maintenance-free battery as
standard equipment, or may have had ane
fitted as a replacement. If the battery in your
vizhicle iz marked 'Freedom’, "Maintenance-
Free' or similar, no electrolyte level checking
is required (the battery is often completely
saaled, preventing any topping-up).

£ Batteries which do require their electrolyte
level to be checked can be recognised by the
presence of removable covers over the six
battery cells - the battery casing is also
sometimes transiucent, so that the dlectrolyte
level can be more easily checked. Make sure
you do not have a maintenance-free battery
before attempting to top up the electrolyte
lenvel.

3 Remove the cell covers and either look
down inside the battery to see the level web,
or check the level using any markings
provided on the battery casing. The
alectrolyte should at least cover the battery
plates. Il necessary, top up a little at a time
with distilled (deionised) water until the level in
all six cells is corect - don't fill the calls up to
the brim. Wipe up any spillage, then refit the
cell covers.

13.7 Check for leaks around the fuel
supply (1) and return (2} pipes, and at the
fuel injector unions (3) - one only visible

13 Hose and fluid leak check %

1 Visually inspect the engine joint faces,
gaskets and seals for any signs of water or oil
leaks. Pay particular attention to the areas
around the camshaft cover, cylinder head, oil
fitter and sump joint faces. Bear in mind that,
over a period of lime, some very slight
seapage from these areas is to be expected -
what you are really looking for is any
indication of a serious leak (see Haynes
Hint). Should a leak be found, renew the
offending gasket or oil seal by refering to the
appropriate Chapters in this manual.

2 Also check the security and condition of all
the engine-related pipes and hoses. Ensure
that all cable-ties or securing clips are in place
and in good condition. Clips that are broken
or missing can lead to chafing of the hoses,
pipes or wiring, which could cause more
serious problems in the future,

3 Carefully check the radiator hoses and
heater hoses along their entire length. Renaw
any hose that is cracked, swollen or
deteriorated. Cracks will show up better if the
hose is squeezed. Pay close attention to the
hosa clips that secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
system leaks.

4 Inspect all the cocling system components
(hoses, joint faces etc.) for leaks. A laak in the
cooling system will usually show up as white-
or rust-coloured deposits on the area
adjoining the leak. Where any problems of this
nature are found on system components,
renew the component or gasket! with
reference 1o Chapter 3,

5 With the vehicle raized, inspect the fuel
tank and filler neck for punctures, cracks and
other damage. The connection between the
filler neck and tank is especially critical.
Sometimes a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

6 Carafully check all rubber hoses and metal
fuel lines leading away from the fuel tank.
Check for loose connections, deteriorated

14.2 Driveshaft inner CV joint, showing
driveshaft seal (arrowed)

A leak In the cooling system will usually
show up as white- or rust-coloured
deposits on the area adjolning the leak

hoses, crimped lines, and other damage. Pay
particular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or crimped.
Follow the lines to the front of the vehicle,
carafully inspecting them all the way. Renew
damaged sections as necessary,

7 From within the engine compartment,
check the security of all fuel hose attachments
and pipe unicns, and inspect the fual hozses
and vacuum hoses for kinks, chafing and
deterioration (ses iliustration).

B Where applicable, check the condition of
the power steering fluid hoses and pipes.

14 Transmission and
driveshaft gaiter check

1 Raise the front of the vehicle and support
on axle stands. Alternatively, drive the car
onto ramps.

2 Inspect around the transmission for any
sign of leaks or damage. In particular, check
the area around the driveshaft oil seals for
leakage (see illustration). Slight seepage
should not be of great concern, but a serious
leak should be investigated further, with
reference to Chapter TA.

3 Check the security and condition of the
wiring and wiring plugs on the transmission

housing (see ilustration).

F

14.3 Reversing light switch (arrowed) -
sean from below
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14.4 Driveshaft outer CV joint gaiter
(arrowed)

4 With the wvehicle raised and securely
supported on stands, tum the steering onto full
lock, then slowly rotate the roadwhesl. Inspect
the condition of the outer constant velocity
(CV) joint rubber gaiters, squeezing the gaiters
to open out the folds (see illustration). Chack
for signs of cracking, splits or deterioration of
the rubber, which may allow the grease to
escape, and lead to water and grit entry into
the joint. Also check the security and condition
of the retaining clips. Repeat these chaecks on
the inner CV joints. f any damage or
deterioration is found, the gaiters should be
renewed (see Chapter 8).
5 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempting to rotate
the wheel. Repeat this check by holding the
inner joint and atternpting to rotate the drive-
shaft. Any appreciable movement indicates
weaar in the joints, wear in the driveshaft
splines, or a loose driveshaft retaining nut.

R

S

1 Starling under the bonnat, examing the
brake fluid reservoir and master cylinder for
leaks. When a brake fluid leak occurs, it Is
nomnal to find biisterad or wrinkled paint in the
area of the leak. Check the metal pipes from
the master cylinder for damage, and check the
brake servo/ABS unit and fluid unions for
leaks. Check the vacuum pipe running from

15 Braking system check

17.3 Typical exhaust system rubber

mountings - check for security and
condition of the rubber

15.4 Rear brake pipe-to-flexible hose
unicn

the brake vacuum pump on the left-hand end
of the cylinder block to the brake servo - look
especially for cracks or splits at the hose ends.
2 With the wvehicle raizsed and securely
supported on stands, first inspect each front
brake caliper. In particular, check the flexibla
hose leading to the caliper for signs of
damage or leaks, especially whera the hose
enters the metal end fitting. Make sure that
the hose is not twisted or kinked, and that it
cannot come into contact with any other
components when the steering is on full lock.

3 From the caliper, trace the metal brake
pipes back along the car. Again, look for leaks
from the fluid unions or signs of damage, but
additionally check the pipes for signs of
corrosion. Make sure the pipes are securely
located by the clips provided on the vehicla
underside.

4 At the rear of the vehicle, inspect each rear
brake and its flaxible hose, where applicable
(see illustration). Examine the handbrake
cable, tracing it back from each rear brake
and checking for frayed cables or other
damage. Lubricate the handbrake cable
guides, pivots and other moving parts with
general-purpose grease,

5 i any damage Is found, refer to Chapter @
for further information.

X

"'\.

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands.

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the holes in the
trailing arm and the brake backplate. The hole
in the brake backplate is plugged with a
sealing grommet, which can be prised out. If a
rod of the same diameter as the specified
minimum friction material thickness is placed
against the shoe friction material, the amount
of wear can be assessed. A torch or
inspection lght will probably be required, as
well as a small mirror if access is particularly
difficull (see Illustration). If the friction
material on any shoe is worn down to the

16 Rear brake shoe check

16.2 Rear brake backplate inspection hole
(arrowed) for assessing brake lining wear

specified minimum thickness or less, all four
shoes must be renewed as a set.

3 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders 10 be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 9).

X

1 With the engine cold {(at least an hour after
the vehicle has been driven), check the
complete axhaust system from the engine to
the end of the tailpipe. The exhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably supported on axle stands,
so that the exhaust components are readily
visible and accessible.

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak.

3 Rattles and other noises can oftan be traced
1o the exhaust system, especially the brackets
and mountings (see illustration). Try to move
the pipes and silencers. It the components are
able to come into contact with the body or
suspension parts, secure the system with new
mountings. Otherwise separate the jeints [{
possible) and twist the pipes as necessary to
provide additional clearance.

18 Steering and suspension %
check

17 Exhaust system check

Front suspension

and steering check

1 Raise the front of the vehicle, and securely
support it on axle stands. Where necessary
for improved access, release the fasteners
and remove the noise insulation tray from
under the engine (where applicabla).
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2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
thesa components will cause loss of lubricant,
together with dirt and water entry, resulting in
rapid deterioration of the balljoints or steering

gmcln vehicles with power steering, check the
fluid hoses for chafing or deterioration, and
the pipe and hose unions for fluid leaks. Also
check for signs of fluid leakage under
pressure from the steering gear rubber
gaiters, which would indicate failed fluid seals
within the steering gear.
4 Grasp the roadwheel at the 12 o'clock and
& o'clock positions, and try to rock it [ses
illustration), Very slight free play may be falt,
but if the movement is appreciable, further
investigation is necessary 1o determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
mevement s now eliminated or significantly
raduced, it is Fkely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings. Befcre
condemning any components, however,
check that the roadwheel bolts are tightened
to the specified torque,
5 Now grasp the whesl at the 9 o'clock and 3
o'clock positions, and try to rock it as before.
Any movement fell now may again be caused
by wear in the hub bearings or the steering
track-rod balljoints. If the inner or outer
balljoint is worn, the visual movement will be
obvious.
8 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
and its attachment point. Some
movermnent is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber (see
Miustration).
T With the car standing on its wheels, have an
assistant turn the steering wheel back and
forth about an eighth of a turn each way.
There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition, check the steering
column universal joints for wear, and the rack-
and-pinion steering gear itself.

Suspension strut/shock
absorber check

8 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fiuid be noticed, the suspension
strut/shock absorber is defective internally,
and should be renewed. Note: Suspension
struts/shock absorbers should always be
renewed in pairs on the same axle.

@ The efficiency of the suspension
strul/shock absorber may be checked by
bouncing the wehicle at each corner.
Generally speaking, the body will retum to its
normal position and stop after being
depressed. If it rises and returns on a
rebound, the suspension strut/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear,

19 Headlight beam alignment §
check
N

Accurate adjustment of the headlight beam
is only possible using optical beam-setling
aquipment, and this work should therefore be
camied out by a VW dealer or service station
with the necessary facilities. Headlight
alignment is checked as part of the MoT test.

Basic adjustments can be caried out in an
emergency, and further detalls are given in
Chapter 12

20 Road test

Instruments and electrical
equipment

1 Check the operation of all instruments and
electrical equipment.

2 Make sure that all instruments read
comectly, and swilch on all electrical
equipment in turn, to check that it functions
property.

Steering and suspension

3 Check for any abnormalities in the steeding,
suspension, handling or road feel.

4 Drive the vehicla, and check that thers are
na unusual vibrations or noises.

5 Check that the steering feels positive, with
no excessive sloppiness, or roughness, and
check for any suspension noises when
comering and driving over bumps.

Drivetrain

& Check the performance of the engine,
clutch (where applicable), transmission and
driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure the engine runs smoothly at idle,
and there is no hesitation on accelerating.

8 Check that the clutch action is smoath and
progressive, that the drive is taken up
smoothly, and that the pedal travel is not
excessive. Also listen for any noises when the
clutch pedal is depressed.

18.4 Check for wear in the hub bearings
by grasping the wheel and trying to rock it

10 Check that all gears can be engaged
smoothly without nolse, and that the gear
lever action is not abnormally vague or
natchy,

11 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full-lock.
Carry out this check in both directions. If a
clicking noise is heard, this indicates wear in a
driveshaft joint, in which case renew the joint
if necessary.

Braking system

12 Make sure that the vehicle does not pull to
ona side when braking, and that the wheels
do not lock prematurely when braking hard.
13 Check that thers is no vibration through
the steering when braking.

14 Check that the handbrake operates
comactly without excessive movement of the
lever, and that it holds the vehicle stationary
on a slope.

15 Test the operation of the brake servo unit
as follows. With the engine off, depress the
footbrake four or five times to exhausl the
vacuum, Hold the brake pedal depressed,
then start the engine. As the engine starts,
there should be a noticeable give In the brake
pedal as vacuum builds up. Allow the engine
to run for at least two minutes, and then
switch it off. If the brake pedal is depressed
now, it should be possible to detect a hiss
from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably hardar.

o

18.8 Anti-roll bar mounting bushes
(arrowed)
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21.3 ldle speed adjustment screw
(arrowed) - engine code AEF

21 check -

Idle speed
engine code AEF only

1 Start the engine and run it until it reaches its
normal operating temperature. With the
handbrake applied and the transmission in

Every 20 000 miles (30 000 km)

neutral, allow the engine to idle. Make sure
that all electrical equipment (headlights,
heated rear window, heater blower, etc) is
switched off.

2 Using a diesel tachometer, check the idle
spead against the Specifications at the stan
of this Chapter.

3 To adjust the idle speed, loosen the locknut
on the idle speed stop screw, then adjust the
screw as necessary (see illustration). On
completion, tighten the locknut.

fabri
x

1 Using a clean cloth and a suitable solvent if
necessary, thoroughly clean the sunroof guide
rall {see Hlustration).

2 Apply a little genaral-purposa grease 1o the
guide rail, then chack the sunroof operation.

{arrowed)

23.3 Fuel filter detalls

1 O-ring seal 5 Fuel filter
2 Control valve 6 Washer
3 R-ciip 7 Water drain tap

4 Hose connection

23 Fuel filter renewal

8

b

1 The fuel filtter is mounted on the right-hand
inner wing. if wished, for improved access,
detach the inlet air hose from the inlet
manifold and the air cleaner, and move it out
of the way.

2 Place a container below the filter, and pad
the surrounding area with rags to absorb any
fuel that may be spilt.

3 At the top of the filter unit, pull out the R-
clip and fift out the control valve, leaving the
fuel hoses attached (see llustration).

4 Slacken the hose clips, and pull the fuel
supply and delivery hoses from the ports on
the of the filter unit. If crimp-type clips are
fitted, cut them off using snips, and use
proper fuel hosa clips on refitting. Note the
fitted position of each hose, in relation to the
direction-of-flow arrows on top of the filter, to
aid correct refitting.

Coution: Be prepared for an amount of fuel
loss.

5 Slacken the retaining bracket screw and lift
the filter out.

6 Fill the new fuel filter with clean diesel fuel
bafore fitting - this will make the engine easier
to start. Fit the new fuel filter into the retaining
bracket, and tighten the screw.

7 Fit a new O-ring seal to the control valve,
then refit the control valve to the top of the
filter, and Insert the retaining clip.

8 Reconnect the fuel supply and delivery
hoses, using the notes made during remaoval -

24.2 Pull off the rubber weatherstrip from
the top of the bulkhead

note the fuel flow armow markings next to each
port. Where crimp-type hoses were originally
fitted, use screw-type clips on refitting.
Remove the collecting container and rags,
and refit the inlet air hose to the air cleaner
and inlet manifold (where removed).

9 Start and run the engine at idle, then check
around the fuel filler for fuel leaks. Note: It
may [ake a few seconds of cranking before the
engine starts, especially if the new fifter was
not primed with fua! bafore fitting.

10 Raise the engine speed to about 2000
rpm several times, then allow the engine to
idie again. Observe the fuel flow through the
transparent hose leading to the fuel injection
pump, and check that it is free of air bubbles.

24 Pollen filter renewal

1 The pollen filter is located beneath the
windscrean cowl panals; it is located on the
left side on right-hand-drive models, and the
right side on left-hand drive modeis.

2 Open the bonnet, and lift up the rubber
weathersirip from the relevant end of the top
of the engine compartment bulkhead (see
illustration).

3 Peel back the rubber seal at the base of the
windscreen, for access to the two cowl panel
retaining clips (see illustration). Take care
when prising these clips out of position, as
they are easily broken.

4 Remove the cowl panel from the car (see
illustration).

24.3 Peeal back the rubber seal for access
to the cowl panel retaining clips
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5 Unclip the filter air deflector and remove it
{see illustration).

6 Refease the two clips at the front to release
the frame, and lift the pollen filter and frame
upwards and out from its location (see
fllustrations). Note which way round the
frame is fitted.

7 Separate the frame from the old filter,
noting how It ks fitted. Stot the new filter into
the frame [see illustrations).

8 Wipe clean the filter housing, then fit the
new filter and frame. Clip the filter securely in
position and refit the cover.

8 Refit the rubber seal to the engine
comparment bulkhead to compilate.

25 Auxiliary drivebelt check and §
renewal

Checking

1 Disconnect the battery negative lead and
position it away from the terminal. Mote: If the
vahicie has a securily-cooed radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheel bolts.

3 Raise the front of the vehicle, rest it
securely on axle stands and remove the right-
hand front readwheel.

4 Turn the steering to full right-hand lock.

24.5 Removing the pollen filter air
deflector plate

Where applicable, remove the fasteners, and
lower the wheel arch liner andfor noise
insulation tray for access to the drivebalt.
Models with power steering may have a cover
fitted over the drivebelt - if so, release the
fastenars and remove it. To improve access
still further, refer to Chapter 4C and remove
the air cleaner housing.

5 Using a socket and wrench on the
crankshaft sprocket bolt, rotate the cranksharft
56 that the full langth of the auxiliary drivebalt
can be examined. Look for cracks, splitting
and fraying on the surface of the belt; chack
also for signs of glazing (shiny patches) and
separation of the belt plies. f damage or wear
i% visible, the balt should ba renewed. If thers
is any evidence of contamination by oil,
grease or coolant, the reason should be
investigated without delay.

€ Check the drivebelt tension by pressing on
the belt at a point midway between two
pulleys. Depending on the type of belt, it
should move by approcimately 5 to 10 mm. If
tha drivebelt appears excessively taut or
slack, refer to Chapter 2B and adjust the belt
tension.

7 On completion, refit the wheel arch liner,
noise insulation tray and air cleaner housing
(as applicable), then refit the roadwheel and
lower the car to the ground. Tighten the
roadwheel bolts to the specified torque.

Renewal

8 For details of auxiiiary drivebelt renewal,
refer to Chapter 2B,

24.6b . ﬂunumvlﬂra polnnﬂ!tarnnd
frame

24.7a Separating the pollen filter from the
frame

24,868 Release the retaining clips at the

26 Timing belt condition and

tension check -

engine code AEF only
1 Refer to Chapter 2B and remove the timing
belt upper cover for access to the timing bedlt.
Also prise out the round inspaction cover over
the timing belt tensionar.
2 Examine the belt for zigns of cracking or
splitting, especially around the roots of the
teath, and for signs of fraying or separation of
the belt plies. If any damage is noted, the beit
should be renewed as described in Chapter
28.
3 If there is any sign that the belt is being
contaminated with ol or other fluid, the beit
should be changed and the source of the leak
found and fixed, otherwise the new belt will
quickly go the same way.
4 The timing belt tension can be checked as
follows. Using firm thumb pressure, tension
the belt and observe the belt tensionar. As
tension is applied and then released, the
tensioner raised portion and the notch must
be seen to move apart, and then back into
alignment once more (see illustration). If the
marks do not come back into alignment, the
belt tension must be reset. The belt tension is
critical - if it is slack, thera is a danger that the
belt might jump a tooth, while a belt which is
too tight might wear pramatunely.

24.Tb Pollen filter, frame and
filter housing

A Filter frame

B Frame fits into first fold of fitter at each end
C Frame lugs

D Frame lug recesses in housing
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26.4 Timing belt tensioner markings
(arrowed)

5 To reset the belt tension, the engina right-
hand mounting must first be removed.
Support the weight of the engine using an
enging hoist from above, or using a securely-
located hydraulic jack and block of wood from
below. Do not jack directly under the sump, or
the sump will be damaged. Volkswagen
technicians use an engine support bar which
locates in the inner wing channels.

8 With the engine securely supported,
progressively loosen the engine mounting
bolts shown (see illustration), Remove the
engina mounting from the vehicle.

T Loosen the tensioner roller locknut. Tension
the belt by tuming the eccentrically-mounted
tensioner clockwise; two holes are provided in
the side of the tensioner hub for this purpose -
a palr of sturdy right-angled circlip pliers is a
suitable substitute for the correct VAG tool.
Turn the tensioner until the noteh and the
raised portion are aligned, then tighten the
locknut to the specified torque.

B Repeat the tension check described in
paragraph 4, and reset the tension again if
necessary. If the belt tensioner is no longer
capable of tensioning the belt adequately, it
should be renewed as described in Chapter 2B,
8 Refit the engine mounting using new bolts,
and tighten the bolts to the specified torque.
Mote that the torque setting is differant for the
smaller, lower bolts. On completion, lower the
engine hoist or hydraulic jack.

10 Refit the timing belt upper cover as
described in Chapler 2B, and refit the
inspection cover over the beit tensioner.

EIE.E Engine right-hand mounting bolts
{arrowed)

27 Timing belt condition and
wear check - engine codes
AGD, AHG and AKU

1 Release the clips securing the timing belt
upper cover for access to the timing bell (see
illustration).

2 To assess timing belt wear, the width of the
belt must be measured. If you have access to
a set of vernier calipers, the width of the bait
can be measured to a very high degree of
accuracy (see llustration). In the absence of
vernier calipers, careful measuremant with an
accurate ruler will suffice. On completion, refit
the timing belt upper cover.

3 The belt wear limit is given in the
Specifications at the start of this Chapter. If
the measured width is at or below the wear
limit value, the belt should be renewed as
described in Chapter 2B.

4 As far as you can, examine the belt for
signs of cracking or splitting, especially
around the roots of the teeth, and for signs of
fraying or separation of the belt plies. If any
damage is noted, the belt should be renewad
as described in Chapter 2B.

5 If there is any sign that the belt is being
contaminated with oil or other fluid, the balt
should be changed and the source of the leak
found and fixed, otherwise the new belt will
quickly go the same way.

27.1 Timing belt upper cover securing
clips (1) and cover (2)

28 Transmission oil level check %

1 Park the car on a level surface. The oil lavel
must be checked before the car is driven, or
at least 5 minutes after the angine has been
switched off. If the oil is checked immediately
after driving the car, some of the oil will
remain distributed around the transmission
components, resulting in an inaccurate level
reading.

2 On models built up to October 1995, the
filler/level plug is located on the left-hand side
of the transmission housing, next to the
driveshaft (see illustration). For easier
access, turn the steering onto full left lock. Do
not raise the car, because the level must be
checked with the car resting on its wheels, on
a level surface.

3 On models built after October 1995, the
filerlevel plug = on the front of the
transmission housing,. and can be accessed
from above (see illustration). Il preferrad,
however, the plug can be reached from
below, but note that this may mean removing
the noise insulation tray (where applicable)
from under the engina for access.

4 Wipe clean the area around the filler/level
plug. A 17 mm hexagonal adapter (or a large
Allen key) will be required to remaove the plug,
which will probably be quite tight (see

27.2 Measuring the width of the timing
belt using vernier calipers

28.2 Transmission oil filler/level plug
{arrowed) - models up to October 1995

28.3 Transmission oil filler/level plug
(arrowed) - models from October 1985



oa INtroduction

Tha VW Polo range covered by this Manual was introduced to the
UK market in September 1584, ' the Polo was available with a
cholce of 1.05 fitre (1043 cc). 1.3 litre (1296 oc) and 1.6 litre (1598 cc)
patrol engines, in three-door and five-door Hatchback form. The ranga
atlracted very favourable press reporis at its launch, with many

on its ‘big-car’ feel, offered in a small-car package.

In Juby' 1985, the 1.3 litre engine was suparseded by a 1.4 litre (1380 cc)
unit.

February 1968 saw the introduction of the 1.8 Fire (1896 cc) diesel
enging, while in Saptermnber 199€, the 1.05 Mra engine was replaced by
a new all-alloy 1.0 litre [999 cc) engine, offedng an increase in power
output from a sighily smaller capacity.

VW Polo 1.4 CL (1998 moded)

The VW Polo Team

Haynes manuaks are produced by dedicated and
enthusiastic people working In close co-operation. The
team responsible for the creation of this book included:

Author Bob Jex
Editor & Page Make-up Steve Churchill
Workshop manager Paul Buckland
Photo Scans Steve Tanswell

John Martin
Cover illustration & Line Art Roger Healing
Wiring diagrams Matthew Marke

We hope the book will help you to get the maximum
enjoyment from your car. By camrying out routine
maintenance as described you will ensure your car's
refiability and preserve its resabe value.

For 1207, the diesel engine was available with direct injection and
electronic diesel engine management, for improved sconomy and
lower amissions. In Apl 1987, a new 1.7 litre verslon of the diesel
BNgInG Was infroduced.

All engines are derived from the wedl-proven engines which have
appeared in many VW Audi vehicles. The engine is of four-cylinder
overhead camshafi design, mounted transversaly, with the
transmission mounted on tha lefi-hand side. All models have a five-
speed manual transmission o four-speed automatic transmission.

All muduhhnvcﬁllylndupﬂmm front smpon:lun The rear

A wida range of standard and optional
equipment ks avallable within the Polo range
to sult most tastes, including central locking,
electric windows, and air bags: ABS and air

were available as options,

Provided that regular senvicing is camied
oul in accordance with the manufacturer's
recommendations, the VW Pelo should prove
a reliable and economical small car. The
engine compartment is well-designed, and
mamlnmmmm
are easily accessible.

Your VW Polo
manual

The aim of this manual ks to help you get
the best vakse from your vehicle. It can do 5o
in several ways. It can help you decide wihat
work mast be done (even should you chooss
to get it done by a garage), It will also provide
information on routine maintenance and senvicing, and give a logical
coursa of action and disgnosis when random faults ooour. However, it
s hoped that you will use the manual by tackling the work yourself. On
simplar jobs it may even be quicker than booking the car into a garage
and going there twice, 1o leave and collect it. Perhaps most important,
& lot of money can be saved by avoiding the costs a garage must
charge to cover its labour and overheads.

The manual has drawings and descriptions to show the function of
the various components so that thelr layout can be understood. Tasks
are described and photographed in a clear step-by-step sequence,
The Blustrations are numbsered by the Section number and paragraph
number io which they relate - if thera is more than one llusiration par
paragraph, the sequence i dencted alphabetically.

Feferences to the Jeft’ or ‘right” of the vehicie are in the sense of a
parsan in the driver's saat, facing forwands.
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workshop tools, and to all those peophe at Sparkiord who helped in the
production of this manual.

This manual is not a direct reproduction of the wvehicle
manufacturers’ data, and its publication should not ba taken as
implying any technical approval by the vehicle manufacturers or
Imporiers,

‘Wi take great pride in the accuracy of information given in this
manual, but vehicle manufacturers make alterations and design
changes during the production run of a particular vehicle of which
they do not inform us. No liability can be accepted by the authors
or publishers for loss, damage or injury caused by any erors in, or
omissions from, the information given.
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28.4 Loosening the filler/flevel plug (1)
using a hex adapter - also shown is the
transmission oll drain plug (2)

5 The ol level shouid reach the lower edge of
tha filler/level hole. A certain amount of oil will
have gatherad behind the filler/level plug, and
will trickle cut when it is removed; this does
not necessarily indicate that the level is
comect. To ensure that a true lovel is

Every 40 000 miles (60 000 km) or 2 years

established, wait until the Initial trickle has
stopped, then add oil through the hole as
necessary until a trickle of new oil can be seen
emerging. The level will be comrect when the
flow ceases; use only good-quality oil of the
specified type.

& Filling the transmission with oil is an
extremely awkward operation; above all, allow
plenty of time for the oil level 1o settie properly
before checking it. If a large amount is added
to the transmission, and a large amount flows
out on checking the lavel, refit the filler/evel
plug; take the vehicle on a short journey S0
that the new oil is distributed fully around the
transmission components, then recheck the
level when it has settled again,

7 If the transmission has baen ovarilled so
that oil fiows out when the fillerlevel plug is
removed, check that the car is completely
level (front-to-rear and side-to-side), and
allow the surplus to drain off into a sultable
conlainer.

8 When the level is correct, refit the plug,
tightening it to the specified torqua, and wipe
off any spilt oil.

29 Underbody protection check §

Raise and support the vehicle on axle
stands. Using an electric torch or lead light,
inspect the entire underside of the vehicle,
paying particular attention to the wheel arches.
Look for any damage to the flaxible underbody
coating, which may crack or flake off with age,
lsading to comosion. Also check that the wheel
arch liners are securely attached with any clips
provided - if they come loosa, dit may get in
behind the liners and dafeat their purposse. i
there is any damage to the underseal, or any
corrosion, it should be repaired before the
damage gets too sarious.

- 30 Air filter renewal

1 On diesel engine models, the air cleaner
housing is located under the righl-hand front
wing. Either turn the stearing onto full right

lock, or jack up the front of the car and
ramove the right-hand front roadwhaal, for
better access.

2 Release the cover securing clips around the
base of the air cleanar housing, and withdraw
the cover and fiter element (see illustrations).
3 Wipe clean the inside of the filter housing,
and also the outside, if necessary. It is

-ﬂlﬂﬂ Release the cover securing clips . ..

30.2b ...remove the cover...

Every 40 000 miles (60 000 km)

important that no dirt is allowed to enter the
housing, or to contaminate the new element
when it is fitted.

4 Fit the new element into the housing,
observing any direction-of-fitting markings,
and secura the cover with the retaining clips.
5 Refit the front wheel and lower the car o
the ground, where applicable.

30.2¢ ...and withdraw the filter element

31 Timing belt and belt
tensioner renewal -
engine codes AHG and AKU

Refer to Chapter 28.

32 Timing belt and belt
tensioner renewal -
mg_hacﬂdESAEFandﬁGD

Refer to Chapter 28.
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33 Coolant renewal

Note: VW coolant type G17 or G12 lasts
indefinitely. Provided you are sure that this
type of coolant has been used and that the
concantration s adequats, there is no need o
renew if. Most other brands of antifreeze must
ba ranewed every two years. Once the system
has bean drained, it is as well to fush it and to
take the opportunfly te renew any rubber
hosas whose condition is in doubt. Proceed
as follows,

Cooling system draining

Warning: Wait until the engine is
cold before starting this pro-
cedure. Do not allow antifreeze
to come in contact with your
skin, or with the painted surfaces of the
vehicle. Rinse off spills Immediately with
plenty of water. Never leave antifreeze lying
around in an open container, or in a puddie
in the driveway or on the garage floor.
Children and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested.
1 With the engine complately cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.
2 Where necessary, redease the fastaners and
remove the noise insulation tray from under
the engine. Poasilion a suitable container
beneath the radiator bottom hose connection,
then release the retaining clip and ease the
hose from the radiator stub. If tha hose joint
has not been disturbed for some time, it will
be necessary to gently manipulate the hose to
break the joint. Do not use excessive force, or
the radiator stub could be damaged. Allow the
coolant to drain into the container,
3 If the coolant has been drained for & reason
other than renewal, then provided it is clean
and less than two years old, it can be re-used,
though this Is not recommended (see
Antifreeze lype and mixture later in this
Section).
4 Once all the coolant has drained, reconnect
the hose to the radiator and secure it in
position with the retaining clip.

Cooling system flushing

5 If coolant renewal has been neglected, or if
the antifreaze mixture has become diluted,
then in tima, the cooling system may gradually
lose efficlency, as the coolant passages
become restricted due 1o rust, scale deposits,
and other sediment. Flushing the system clean
can restore the cooling system efficiency.

6 The radiator shcurd be flushed independ-
ently of the engine, to aveld unnecessary
contamination.

Radiator flushing

T To flush the radiator, disconnect the top and
bottom hoses and any other relevant hoses
Trom the radiator, with reference to Chapter 3.
8 Insert a garden hose into the radiator top
iniat. Direct a flow of clean water throwgh the
radiator, and continue flushing until clean
water emerges from the radiator bottom
ocutlet.

9 If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cooling system
cleaning agent. It is important that their
manufacturer's instructions are followed
carefully. If the contamination is particularly
bad, ingsert the hose in the radiator botlom
outiet, and reversa-flush the radiator.

Engine flushing

10 Te fiush the engine, remove the
thermostat as described in Chapter 3, then
temporarnily refit the thermostat cover,

11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator top hose. Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

12 On completion of flushing, refit the
thermostat and reconnect the hoses with
refgrance to Chapter 3.

Cooling system filling

13 Belore attempting to fill the cooling
systam, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Mote that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see following sub-
Section),

14 Remove the expansion tank filler cap, and
fill the system by slowly pouring the coolant
into the expansion tank to prevent airlocks
from forming.

15 If the coclant is being renewed, begin by
pouring in a couple of litres of water, followed
by the comect quantity of antifreeze, then top-
up with more water,

16 Once the level in the expansion tank starts
to rise, squeeze the radiator top and bottom
hoses to help expel any trapped alr in the
system. Once all the air is expelied, top-up the
coolant lavel to the MAX mark and refit the
expansion tank cap.

17 Start the engine and run it until it reaches
normal operating temperature, then stop the
engine and allow It to cool.

18 Check for leaks, particularly around
disturbad components. Check the coolant
level in tha expansion tank, and top-up if
necessary. Mote that the systern must be
cold before an accurate level is Indicated in
the expansion tank. If the expansion tank
cap is removed while the engine is still
warm, cover the cap with a thick cloth, and
unscrew the cap slowly to gradually relieve
the system pressure (2 hissing sound will
normally be heard). Walt until any pressure

remaining in the system is released, then
continue to turn the cap until it can be
removed.

Antifreeze type and mixture

19 The antifreeze should always be renewed
at the specified intervals. This is necessary
not only to maintain the antifresze properties,
but also to prevent corrosion which would
otherwise occur as the cormosion inhibitors
becoma progressively less elfective,

20 Always use athylene-glycol-based
antifreeze sultable for use In mixed-metal
cooling systems. The quantity of antifreeze
and levels of protection are indicated in the
Specifications.

21 When the car was new, the cooling
systern will have been filled with VW G11 (blua
colour) coolant. Petrol engine models may be
filled with G11 coolant or the later 312 (red
colour) coolant. At the time of writing, the
manufacturer's advice on coolant is as
follows:

a) On no account should the blue G171
coolant be mixed with the red G12
coolant,

b) When refilling, G11 coolant should
continue o be used on all diesel engines.

22 Before adding antifreeze, the cooling
gystem should be completely drained,
praferably flushed, and all hoses checked for
condition and security,

23 After filling with antifreaze, a label should
be attached 1o the expansion tank, stating the
type and concentration of antifreeze used,
and the date installed. Any subsequent
topping-up should be made with the same
type and concentration of antifreeze.

24 Do not use engine antifresze in the
washer system, as it will cause damage to the
vehicle paintwork,

Warning: Brake hydraulic fluid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handiing
and pouring it. Do not use fluid that has
been standing open for some time, as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectivensss.
1 The procedure is similar to that for the
bleading of the hydraulic system as described
in Chapter 9. The brake fluid reservoir should
ba emptied by siphoning, using a clean paultry
baster or similar before starting, and allowance
should be made for the cid fluid to be expelied
when bleeding a section of the circuit.
2 Working as described in Chapter 9, open
the first blead screw in the sequence, and
pump the brake pedal gently until nearly all
the old fluid has been emptied from the
master cylinder reservoir.
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'Wﬂ}‘muﬁn fluid Is often
much darker in colour than
the new, making it easy to
distinguish the two.

3 Top-up to the MAX level with new fluid, and
‘continue pumping until only the new fluid
mﬁuhﬂnmawuir and new fluid can be
‘seen emerging from the bleed screw. Tighten
the screw, and top the resarvoir lavel up to the
lewel line.

4 Work through all the remaining bleed screws
in the sequence unftil new fluid can be seen at
all of them. Be careful to keep the master
cyfinder reservoir topped-up to above the MIN
level at all imes, or alr may enter the system
and greatly increase the length of the task.

5 When the operation is complets, check that
all blead screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the fluid lovel.
6 Chack the operation of the brakes before
taking the car on the road.

35 Exhaust emissions check §

This check s part of the manufacturer's
malntenance schedule, and involves checking
the exhaust emissions using smoke testing
equipment. Uinkess a fault is suspected, this test
s not essential, althouwgh it should be noted that
it is recommandad by the manufacturers. Smoke
testing is included as part of the MoT test.



Chapter 2 Part A:

Petrol engine in-car repair procedures

Contents

Auxiliary drivebelt - removal, refitting and tensioning . 6 Engine/transmission mountings - inspection and renewal ........ 13
Camshaft - removal and overhaul .. ... ... SEE Ghapter EC Fiywheel/driveplate - removal, inspection and refitting . . ......... 12
Camshaft cover - removal and r'eflmng ....................... General Infommalion ... .oicaeiianeninersrassrrsassr vy 1
Camshaft oil seal - renewal . n Nk U e B D B Hydraulic tappets - oparaficn check .. ... .o o oniia 11
{:rankshaﬂcllsaﬂls-mnmal Slcominon e s g acating TG on N eyllnder L e S r e e 2
Cylinder compression test . 3 e e 3 Ol pump and pickup - removal, inspection and refitting ......... 15
Cylinder head - dismantling and ﬂ'u'erhaul .......... See Ghapter 2C Sump-removalandrefitting . ....... . e i i 14
Cylinder head and manifolds - removal, separation and refitting ... 10 Timing belt and outer covers - removal and refitting . ............ 4
Engine oll and fitter - renewal ............. - Chaptar 1A Timing belt sprockets and tensioner - removal, inspection and
Engneocillevel -check ................c...... Sea Weekdy checks DA e e s e e e e P e oo g v 5
Engine top cover (engine codes AER and ALL) - removal and

BT I v i o e N A i i b 16

s

Degrees of difficulty

Easy, suitable for A | Fairly easy, suitabls Fairly difficult, % | Difficult, suitable for % Very difficult, &

novice with little ’?Qa for beginner with > | suitable for competent & | experienced DIY Ay | suitable for expert DIY 33

experience i‘f;| SOMe experience %‘: DIY rmechanic & mechanic %: or professional k
Specifications
General
Engine code”

099 oo, Bosch Motronic injection, 3T KW ... ... on i AER or ALL

1043 cc, Bosch Mono-Motronic injection, 33 kW ........00000..  AEV

1296 cc, Bosch Mono-Maotrenic injection, 40kW .. .......... ... ADX

1380 cc, Bosch Motronic injection, 44 KW ... .. ................ AEXor AKY

1390 cc, Bosch Motronic injection, 40kW ... ... ANX or APQ

1508 co:

Bosch Mono-Motronic injection, 55 kW ..........coveoiinn AEA
1AV injection, 55KW (0895 on) . AEE

* Note: See Buying spare parts and u‘ehacfe .ldarrtrfrcanun fo.r I.ha fucatﬂ:m of code marking on the engine.
Bora!

T e A D Loy s B7.1 mm

R e e e g s e S e 75.0 mm

IR ENEIIVEG . s s v e 76.5 mm
Stroke:

AD}{ ................................................... 70.6 mm

B B R A R S e e e e e 75.6 mm

BESCBEE . ovniaatiis vestressssenss BO.SMM
Compression ratio:

T e e | 11 by

R R s i e e S ]
COmpression pressuras:

R e s e e e 7.0 bar

Maximum difference between alleylinders . ..........vvenve. 30bar
A Sy 1-3-4-2

B evinder locafon ..o Ll S L e e e

Timing belt end
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Lubrication system

CHPUMP LYPE &« ccnvmmass s an s snsasuasssnassassnnnsnnsss
Mormal operating oll Préssure ... ... ... ceiiiriiarrnaninns .
Ollpumpbackdash ...... ... icsssnrinerservirsssnnnrnnrs
Ol pump axial CIBAraNCE ... ...ccvccsnranraramrasesnaninans
Oil pump drive chain WBnSIoN .. .. .. oo rrnaaaiaias

Torque wrench settings
Altemator mounting BOMS ... iiei s s iai s s
Altemnator mounting brackel-to-engine bolts:
Aluminium cylinder block {engine codes AER, ALL)" .............
Gast-iron cylinder block (engine codes except AER, ALL) .........
Auxciliary dfwebel'l tensionerpulley bolt .......... .. oo

Grani-mhahoﬂanlhoumngbolta‘ .............................
Crankshaft pulley-to-crankshaft sprocket (socketl-head bolts) .......
Crankshaft sprocket bolt - oil threads®:

Hex-head bolt:

SIBGBZ - ocvveisiiarsnssnaamss s sasnsmarasnrrsnnnns
Splined (bi-hex) bolt:

o PR P S SRS T T

Cyfinder head bolts:
Aluminium cylinder block {engine codes AER, ALL)".
2T L (R I e
o T R e P R R SR
L T I b L O
Cast-iron qﬂnd-arbbdt{mgiﬁtmd&smeptmﬂ ALLY":

Dipstick tuba Bot8 . .....cioncvrrmmenroranesssssnannroacanns
Engine right-hand mounting-to-block bolts®.

.......................................... SRR

Sump-mounted, chain-driven from crankshaft
2.0 bar minimurm (at 2000 rpm, oil temperature 80°C)

0.2 mm {wear limit)
0.15 mm {wear limit)

4 mm (approx) deflection at mid-point between sprockets

20

Angle-tighten a further 120°

Angle-tightan a further 90°

Angle-tighten a further 90°
Angle-tighten a further 90°

Angle-tighten a further 907
Angle-tighten a further 90°
10

Angle-tighten a further 30°

20
Angle-tighten a further 45°

20
Angle-tighten a further 45°

10

It ft
18

22

£8

ar
ar

15
18
58
15

ar
ar
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Torgue wrench settings (continued)

'Wm

tlpmum e e T R L 5

‘Timing belt inner cover-to-cylinder head bolts
“Taming belt lower cover bolts®
- Timing belt tensioner roller locknut
SUse new bollsinuts

" Timing belt guard/coolant pump mounting bolts

Nm Ibf fit

................... 60 44
................... Angle-tighten a further 80°
................... 20 15
.................. 25 18
................... 20 15
................... 10 T
................... 110 81
................... 15 Lh!
................... a0 22
.................. 20 15
................... 10 7
................... 10 7
................... 20 15

Using this Chapter

Chapter 2 is divided into three Parts; A, B
‘and C. Rapair operations that can be carried
oot with the engine in the vehicle are
| gescribed in Parts A (petrol engines) and B
esol engines). Part C covers the remaoval of
e engine/transmission as a unit, and
‘ge=scribes the engine dismantling and
‘everhaul procedures.

In Parts A and B, the assumption is made
‘#hat the engine is installed in the vehicle, with
&l ancillaries connected. If the engine has
been removed for overhaul, the preliminary
‘@ismantling information which precedes each

I eperation may be ignored.

Access to the engine bay can be improved

By removing the bonnet and the front lock
. camier assembly; for details, see Chapter 2C,
- Section 2.

Engine description

Throughout this Chapler, engines are
ldentified and referred to by the
manulacturer’s code letters, rather than
capacity. A listing of all engines covered,
‘together with their code letters, is given in the
‘Specifications.

The engines are water-cooled, single
gverhead camshaft, in-line four-cylinder units,
with aluminium-alloy (engine codes AER and
ALL) or cast-iron (all other engine codes)
cylinder blocks and aluminium-alloy cylinder
‘heads. All are mounted transversely at the
front of the vehicle, with the transmission
Ecited to the lefi-hand side of the engine.

The cylinder head carries the camshaft,
which is driven by a toothed timing belt. it also
housas the inlet and exhaust valves, which are
closed by single coll springs, and which run in
guides pressed into the cylinder head. The
camshaft actuates the valves directly via
hydraulic tappets, mounted in the cylinder
head. The cylinder head contains integral
oilwrays which supply and lubricate the tappets.

The crankshaft is supported by five main
bearings, and on models with a cast-iron
cylinder block, crankshaft endfloat is
controlled by a thrust bearing fitted between
cylinder Mos 2 and 3. On models with an
aluminium cylinder block, the crankshaft must
not be removed, otherwise the block will
distort; the crankshaft and block must
therelora be renewed as an assambly.

Engine coolant is circulated by a pump,
driven by the camshaft timing belt. For details
of the cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven by the crankshaft via a chain. Oil
is drawn from the sump through a strainer,
and then forced through an externally-
mounted, replaceable screw-on filter. From
thara, it is distributed to the cylinder head,
where it lubricates the camshaft journals and
hydraulic tappets, and also to the crankcase,
whare it lubricates the main bearings,
connecting rod big- and small-ends, gudgeon
pins and cylinder bores.

Repairs possible with the engine
installed in the vehicle :
The following operations can be performed
without removing the engine:-
a) Auxiliary drivebealt - removal and refitting.
b} Camshaft - removal and refitting.
¢) Camshaft oil seal - renewal.
o) Camshaft sprocket - removal and refitting.
&) Coolant pump - removal and refiiting
{rafer fo Chapter 3).
f) Crankshaft oll seals - renewal,
gl Crankshaft sprocket - removal and refitting.
h) Cylinder head - removal and refitting.”
i Engine mountings - inspection and
ranawal,
I Ol pump and pickup assembly - removal
and refitting,
k) Sump - removal and refitting.
0 Timing belt, sprockets and cover -
ramoval, inspection and refitting.
*Cylindar head dismantling procedures are
defailed in Chapter 2C, with details of
camshaft and hydraulic tappet removal.
Note: [t is possibla to rernove the pistons and
connacting rods (after removing the cylinder
head and sump) without removing the angine.

Howevar, this is not recommended. Work of
this nature s more easily and thoroughly
completed with the engine on the bench, as
described in Chapter 2C.

2 Locating TDC
on No 1 cylinder

General information

Note: This sub-Seclion has been writlen with
the assumption that the disinbutor, HT feads
and fiming belt are correctly fitted.

1 The crankshaft and camshaft sprockets are
driven by the timing belt, and rotate in phase
with each other. When the timing bell is
removed during servicing or repalr, it Is poss-
ible for the shafts to rotate independently of
each other, and the correct phasing is then lost.
2 The design of the engines coverad in this
Chapter is such that potentially damaging
piston-to-valve contact may occur if the
camshaft is rotated when any of the pistons
are stationary at, or near, the top of its stroke.
3 For this reason, it is important that the
correct phasing between the camshafl and
crankshaft is preserved whilst the timing belt
is off the engine. This is achieved by setting
the engine in a reference condition (known as
Top Dead Centre or TDC) before the timing
belt is removed, and then preventing the
shafts from rotating until the balt is refitted.
Similarty, if the engine has been dismantled
for overhaul, the engine can be set to TDC
during reassembly to ensure that the comect
shaft phasing is restored. Mote: The coolant
pump is also driven by the timing bell, but the
pump alignment with respect to the crankshart
and camshaft is not critical,

4 TDG is the highest position a piston
reaches within its respective cylinder - in a
four-stroke engine, each piston reaches TDC
twice per cycle; once on the compression
stroke, and once on the exhaust stroke. In
general, TDC normally refers to Mo 1 cylinder
on the comprassion stroke (the cylinders are
numbered 1 to 4, with No 1 being at the timing
belt end of the engine).
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2.5 Camshaft sprocket (A) and crankshaft
sprocket (B) TDC timing marks

5 The crankshaft sprocket has a nolch
ground away from one of its teath which,
when aligned with a reference marking on the
crankshaft front oil seal flange, indicates that
Mo 1 cylinder (and hence also No 4 cylinder) is
at TDC, However, as the crankshaft sprocket
is only visible with the timing belt lower cover
removed - there is also a nolch in the
crankshaft pulley, which, when aligned with a
0 mark moulded into the timing belt lower
cover, indicates TDC. The camshaft sprocket
is also equipped with a timing mark (a dot
punched in its outer face) - when this is
aligned with the raised pointer moulded into
the timing belt inner cover, the engine is
correctly synchronised, and the timing belt
can then be refitted and tensioned (see
illustration).

& The following sub-Sections describe setting
the engine 1o TDC on Mo 1 cylinder.

Seiting TDC on No 1 cylinder -
timing belt fitted

All engines

7 Before starting work, disconnect the battery
negative lead. Mote: If the wvehicle has a
securily-coded radio, check that you have a
copy of the code numbar before
disconnecting the battery. Refer to your VW
doaker if in doubt.

2.15 Camshaft sprocket punched mark and notch in timing belt

8 Prevent any vehicle movement by applying
tha handbrake and chocking the rear wheels.
Ensure that the transmission is in neutral
(manual transmission) or P (automatic
transmission).

9 On the distibutor cap, note the position of
the No 1 cylinder HT terminal with respect to
the distributor body. On some models, tha
manufacturer provides a marking in the form
of a small cut-cut. If the terminal is not
marked, follow the HT lead from the No 1
cylinder spark plug back to the distributor cap
- Mo 1 cylinder is at the timing end of the
engine - and using chalk or a pen (not a
pencil), place a mark on the distributor body
directly under the terminal.

10 Remove the distributor cap, as described
in Chapter 58.

11 Disconnect the HT leads from the spark
plugs, noting their order of connection.

12 To bring any piglon up to TDC, it will be
necessary to rotate the crankshaft manually.
This can be done by using a wrench and
socket on the centre bolt that retains the
crankshaft sprocket (refer to Section 5 for
mara detail).

13 Rotate the crankshaft in its normal
direction of rotation until the distributer rotor
arm electrode begins to approach tha mark
that was made on the distributor body.

HAYNES H‘maﬂ'wmpﬁw

ﬂﬂ wmmm:mgmn

easler to turn; refer to
Chapter 1A I'arm

14 With reference to Section 4, remove the
timing belt upper cover toc exposa the
camshaft sprocket beneath.

15 Identify the timing marks on both the
camshaft sprocket and the inner section of
the timing bell cover, Continue tuming the
crankshaft clockwise until these marks are
exactly aligned with each other (see
illustration).

inner cover aligned (arrowed)

16 At this point, identify the timing marks on
the crankshaft pulley and the timing belt lower
cover. The cover has a Z and a 0 mark
moulded into it - when the notch In the rim of
the crankshaft pulley aligns with the 0 mark,
tha engine is set to TDC.

17 Ahernatively, check that the crankshaft
sprocket and the crankshaft front cil seal
flange timing marks are correctly aligned
(refer to illustration 2.5). MNote: The
crankshaft pulley and the lower timing belt
cover must be removed fo expose the
crankshaft sprocket liming marks.

18 Check that the centre of the distributor
rotor am electrade is now aligned with the No
1 terminal mark on the distributor body. If it
proves impossible to align the rotor arm with
the No 1 terminal whilst maintaining the
alignment of the camshaft timing marks, refer
to Chapter 5B and check that the distributor
has been fitted comectly,

19 When all the above steps have been
completed successfully, the engine will be set
to TDC on Mo 1 cylinder,

Caution: If the timing belt is to be removed,
ensure that the crankshaft, camshaft and
intermediate shaft alignment Is preserved
by preventing the sprockets from rofating
with respect to each other.

Setting TDC on No 1 cylinder -
timing belt removed

20 This procedure has been written with the
assumption that the timing belt has been
removed and that the alignment betwean the
camshaft and crankshaft has been lost, for
example following engine removal and
overhaul.

21 On all the engines covered in this manual,
it is possible for damage to be caused by the
piston crowns striking the valve heads, if the
camshaft iz rotated with the timing belt
removed and the crankshaft set to TDC. For
this reason, the TDC setting procedure must
be carried out in a particular order, as
described in the following paragraphs.

2.25 Crankshaft sprocket chamfmud tu-uth {1) and ﬁming mark [2)



R

-socket
Sprocket retaining bolt, turn the crankshaft
through 90% (quarter of a turn) in its normal
“direction of rotation, to bring the timing marks
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22 Before the cylinder head ks refitted, use a
wrench and socket on the crankshaft
sprocket centre bolt to tumn the crankshaft in
s normal direction of rotation, until all four
pistons are positioned halfway down thair
bores, with No 1 piston on its upstroke - i.e.
around 90° before TDC.

23 With the cylinder head and camshaft
sprocket fitted, identify the timing marks on

“both the camshaft sprocket and the inner

section of the timing belt cover (see

~ Hlustration 2.15).
24 Turn the camshaft sprocket in its normal
- direction of rotation until the timing marks on

the sprocket and timing belt inner cover are

_m!? aligned.

25 |dentify the timing marks on the
crankshaft sprocket and the crankshaft front
oll seal flange (see lllustration). Using a
and wranch on the crankshaft

inito alignment.

26 Check that the centre of the distributor
rotor arm edectrode |s now aligned with Mo 1
‘eylinder terminal marking on the distributor

Body. I it proves impossible to align the rotor

~arm with the No 1 terminal whilst maintaining
the alignment of the camshaft timing marks,
rafer to Chapter 58 and check that the

distributor has been fitted comrectly.

‘27 When all the above steps have been
completed successiully, the engine will be set
2t TDC on Mo 1 cylinder, The timing belt can

now be fitted as described in Section 4,
Caution: Until the timing belt is fitted,
‘ensure that the crankshaft, camshaft and
intermediate shaft alignment is preserved
by preventing the sprockets from rotating
with respect to each other.

1 When engine performance is down, or if
misfiing occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine’s condition. If the test is performed
mgulamr it can give waming of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up lo
normal operating temperature, the battery
must be fully charged, and all the spark plugs
must be removed (refer 1o Chapter 1). The akd
of an assistant will als0 be required.

3 Disable the ignition system by
gisconnecting the ignition HT coll lead from
the distributor cap and earthing it on the
cylinder block. Use a jumper lead or similar
wire to make a good connection.

4 To prevent possible damage to the catatytic
converter, depressurise and disable the fuel
injection system by removing the fuel pump
fusa or relay (see Chapter 4).

5 Fit a compression tester to the No 1
cylinder spark plug hole - the type of tester
which screws into the plug thread s
preferable.

€ Have an assistant hold the accelerator
pedal in the full-throttle position, then crank
the engine on the starter motor, after ong or
two revelutions, the compression pressure
should build up to a maximum figure, and
then stabilise. Record the highest reading
obtainad.

7 Repeat the test on the remaining cylinders,
racording the pressure in each. Keep the
accelerator pedal fully depressed.

8 All eylinders should produce very similar
pressures; a difference of more than 2 bars
batween any two cylinders indicates a fault
{the manufacturer gquotes a maximum
difference between the highest and lowast of
all four readings). Note that the compression
should build up quickly in a healthy engine;
low compression on the first stroke, followed
by gradually-increasing pressure  on
successive strokes, indicates womn piston
rings. A low compression reading on the first
stroke, which does not build up during
successive strokes, indicates leaking valves
or a blown head gaskel (a cracked head could
also be the cause). Deposits on the
undersides of the valve heads can also cause

low compression.
8 Refer to the Specifications saction of this
Chapter, and compare the recorded

compression figures with those stated by the
manufacturer.

10 I the pressure in any cylinder is low, carry
out the following test to isolate the cause.
Introduce a teaspoonful of clean oil into that
cylinder through its spark plug hole, and
ropeat the test.

11 H the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
prassure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blamea.

12 A low reading from two adjacent cylinders
ia almost certainly due to the head gasket
having blown between them; the presence of
coglant in the engine oil will confirm this.

13 If one cylinder is about 20 percent lower
than the others and the engine has a slightly
rough idle, a wom camshaft lobe could be the
cause.

14 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is tha
case, the cylinder head should be removed
and decarbonised.

15 On completion of the test, refit the spark
plugs and restore the ignition and fuel
systems.

4 Timing belt and outer covers
- removal and refitting

N

General information

1 The primary function of the toothed timing
beit is to drive the camshaft, but it is also used
to drive the coolant pump. Should the belt ship
or break in service, the valve timing will be
disturbed and piston-to-valve contact may
occur, resulting in serious engine damage.
Similarly, the cooclant pump may leak coolant
onto the balt, or if the pump is severaly wom,
the pump may seize and break the belt.

2 For this reason, it is important that the
timing belt is tensioned correctly, and
inspected regularly for signs of wear or
deterioration.

3 Mote that the removal of the inner section of
the timing belt cover is described as part of
the camshaft cil seal renewal procedure; see
Section 8.

Removal
4 Before starting work, immobilise the engine
and vehicle as follows:

a) Discornect the baltery negalive lead, and
position the fead away frorn the termingai,
Nate: If the vehicle has a security-coded
radio, chack that you hava a copy of the
code number before disconnecting the
battery. Refar to your VW dealer if in
doubt.

B} Prevent any vehicle movement by
apphying the handbrake and chocking the
rear wheels. Ensure that the fransmission
iz in neulral (manual transmission) or P
{automatic transmission).

¢} Loosen the right-hand front wheel bofts,
then jack up the front of the car and
support securaly on axle stands (see
Jacking and vehicle suppori).

5 Access to the timing belt covers can be
improved by removing the air cleaner housing,
and tha air ducting from the exhaust manifold
and inner wing. On 1.0 litre models, remove
the angine top cover, as described in Section
16. Pull out the engine oil dipstick and place it
to one side, out of the way,

8 To renew the belt, the angine right-hand
mounting must first be removed. Support the
weight of the engine using an engine hoist
from above, or using a securely-located
hydraulic jack and suitable block of wood
from below. Do not jack under the sump
without using a block of wood to spread the
load, or the sump will be damaged.
Volkswagen technicians use an engine
support bar which locates in the inner wing
channels.

7 With the engine securely supported,
progressively loosen the engine mounting
bolts and remove the engine right-hand
mounting from the vehicle (see illlustrations).
8 The engine must now be lowerad slightly, to
allow the crankshaft pulley to be removed.



2A#6 Petrol engine in-car repair procedures

4.10b ... and withdraw the crankshaft
pulley

9 Remove the auxiliary drivebalt as dascribad
in Section 6.

10 Unscrew and remove the four crankshaft
pulley retaining bolts - it should be possible 1o
counterhold the pulley using a spanner or
socket on the crankshaft sprocket bolt. Remove
the crankshaft pulley (see illustrations).

T o prevent the crankshaft
| drivebelt pulley from rotating
whilst the bolts are being
slackened, select top gear
{manual transmission) or P (automatic
transmission) and get an assistant to
apply the footbrake firmly. Failing this,
grip the sprocket by wrapping & length of

4.7b ... and lift off the engine right-hand
mounting

so the timing belt upper cover
retaining clips . . .

4.11a Relea

old rubbar hose or innar tube around it. i
top gear is selected to help in removing
the pulley, make sure the transmission is
retumed to neutral before proceeding.

11 Releasa the retaining clips, and remove
the timing belt upper cover (see illustrations).
12 Unscrew and remove the three retaining
baoilts, release the clips, and remova the timing
bedt lower cover (see Hlustration). To improve
access to the front bolt, rotate the auxiliary
drivebelt tensioner clockwise and hold it out
of the way using a spanner on the cantre bolt.
The tensioner can be removed completedy, if
preferred, by turning the centre bolt anti-

4.12 Timing belt lower cover removed, showing locations of

retaining bolts (A) and clips (B)

4,10a Loosen the crankshaft pulley bolts,
counterholding on the centre balt . ..

4.11b ... then remove the timing belt
upper cover

clockwise; remove the boll, washer and
tensioner pulley.

13 Using the information in Section 2, set the
engine to TDC on No 1 cylinder.

14 Examine the timing belt for manufacturer's
markings that indicate the direction of rotation.
If none are present, make your own using
typist's comection fluid or a dab of paint - do
not cut or score tha balt in any way.

Caution: If the belt appears to be in good
condition and can be re-used, it is
essential that it is refitted the same way
around, otherwise accelerated wear will
result, leading to premature faifure.

15 Loosen the tensioner roller locknut, and
allow the tensioner to rotate anti-clockwise to
relieve the tension on the belt (see ilustration).

4.15 Loosening the belt tensioner locknut
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4.16 Removing the timing belt

%8 Slide the belt off the sprockets, taking
& to avoid twisting or kinking it excessively
pee illustration). Ensure that the sprockets
main aligned with their respective timing
Kings once the timing belt has been
tion: It is potentially damaging to allow
camshaft to turn with the timing beit
vmoved and the engine set at TDC, as
ton-to-valve contact may occur.
r E:ﬂ'nimr the belt for evidence of
by coolant or lubricant. If this is
identify the source of the

case,
gentamination before progressing any further.
iSheck the belt for signs of wear or damage,
particularly around the leading edges of the belt
S=eth. Renew the belt if its condition is in doubt;
e cost of beit renewal is neglgible compared
#h potential cost of the engine repairs, should
belt fail In service. Similarty, if the belt Is
[ 3 to have covered mone than 30 000 miles,
umww I regardiess of condition,
S & precautionary measure,
8 Ifthe timing beit Is not going o be refitted
F some time, it is a wise precaution 1o hang
® waming label on the steering wheel, to
#mind yourself (and others) not to attempt
#arting the engine. You may wish to furthar
mmobilise the engine against being started,
sehaps by taping over the ignition switch,

2 ing
#8 Ensure that the timing marks on the
samshaft and crankshaft sprockets are
srectly aligned with their correspending
SO0 reference marks on the timing belt inner

4.20 Engaging the timing belt with the
crankshaft sprocket

cover and crankshaft cil seal flange; refer to
Section 2 for details.

20 Engage the timing belt teeth with the
crankshaft sprocket, then manoeuvra it into
position over the coolant pump and camshaft
sprockets. Observe the direction of rotation
markings on the belt (see lllustration).

21 Fass the flat side of the belt over the
tensioner roller - avoid bending the belt back
on itself or twisting it excessively as you do
this. Ensure the front run of the bait is taut - je
all the slack should be in the section of tha
bait that passes over the tensionar roller,

22 Tansion the belt as follows: tighten the
tensioner locknut lightly, then insert an Allen
kaey into the adjustment hole, and tum the
eccentrically-mounted tensioner clockwise
until the slack in the belt is taken up. Continue
turning the tensioner until the sliding pointer
lines up with the notch in the tensioner
baseplate. On comoplation. tighten tha
tensioner locknut to the specified torque (see
illustrations).

23 Using a spanner or wrench and socket on
the crankshaft sprocket bolt, rotate the
crankshaft through two complete revolutions,
and reset the engine to TDC on No 1 cylinder,
with reference to Section 2. Re-check the
alignment of the tensioner, and adjust it if

necessary.
24 Refer to Section 5 and test the operation
of the tensioner,

25 Refit the lower and upper sections of the
timing belt outer cover, refitting the clips and
tightening the retaining bolts securely. Usa
now bolts on the timing belt lower cover.

-

4.22a Tum the tensioner clockwise using
an Allen key until the pointer aligns with
the slot in the tensioner baseplate

26 Refit the pulley for the ribbed auxiliary
drivebelt to the crankshaft sprocket, noting
that the small hola in the pulley fits over a peg
on the crankshaft sprocket (see
illustration), then insert and tighten the
retaining bolts to the specified torque.
Counterhold the sprocket using one of the
methods described in paragraph 10.

27 Working from Section 6, refit and tension
the auxiliary drivebelt,

28 Raise the engine back into a position
where the right-hand engine mounting can be
refitted,

290 Refit the engine mounting using new
bolts, and tighten the bolts to the specified
torque. Note that the mounting upper and
lower bolts are tightened to different torques.
Lower the hoist or the jack on complation.

30 Refit the air cleaner warm air ducting to
the exhaust manifold and inner wing. Where
applicable, restore ignition and fuel systems
by reconnecting the coll HT lead and refitting
tha fuel pump fuse or relay.

31 Reconnect the battery negative lead.

32 On completion, refer to Chapter 5B and
check tha ignition timing,.

S5 Ti belt sprockets and
tensioner - e,

inspection and reﬁtﬂng

1 Before starting work, immobilise the engine
and vehicle as follows:

a) Disconnect the battery noegative lead, and
posithon the lead away from the temminal,

THOLE: T Ue VETRCHE TS B Secunty-cooed
radio, check that you have a copy of the
code number befors disconnecting the
battery. Refer to your VW dealer if in
doubt.

B) Pravent any vehicla movement by
applying the handbrake and chocking the
rear wheels. Ensure that the fransmission
is in neutral {manual transmission) or P
{automatic transmission),

Timing belt tensioner

Removal

2 With reference to Section 2, set the engine
te TDC an Mo 1 cylinder,

4.26 Refitting the crankshaft pulley - small
hole (A) fits over peg (B) on crankshaft
sprocket



Safety first! oes

Working on your car can be dangerous.
This page shows just some of the potential
risks and hazards, with the aim of creating a
safety-conscious attitude.

General hazards

Scalding

+ Don't remove the radiator or expansion
tank cap whila the engine is hot.

* Engine oil, automatic transmission fluid or
power steering fluid may also be dangeroushy
hot if the engine has recently been running.

Burning
+ Beware of burns from the exhaust system
and from any part of the engine. Brake discs

and drums can also be extremely hot
immediately after use,
Crushing

+ When working under or near
a raised vehicle,
always
suppiemeant the
jack with axla
stands, or use
drive-on

venture
under a car which

is only supported by a jack.

= Take care if loosening or tightening high-
torque nuts when the vahicls is on stands.
Initial loosening and final tightening should
be done with the wheels on the ground.
Fire

» Fuel is highly flammable; fuel vapour is
axplosive.

= Don't let fuel spill onte a hot engine.

* Do not smoke or allow naked lights
(including pilot lights) anywhere near a
viehicle being worked on, Also beware of
creating sparks

(electrically or by use of tools).

* Fuel vapour is heavier than air, so don't
work on tha fuel system with the vehicle over
an inspection pit.

» Another cause of fire is an electrical
overioad or short-circuit. Take care when
rapairing or modifying the vehicle wiring.

* Keep a firs extingulsher handy, of a type
suitable for use on fuel and electrical fires.

Electric shock _ , .,

ignition system with
the engine running or
the ignition switchad on.

* Mains voltage is also dangerous. Make
sure that any mains-operated equipment is
comectly earthed. Mains power points shouid
be protected by a residual current device
(RCD) circuit breaker.

Fume or gas intoxication

* Exhaust fumes are
poisonous; thay often
contain carbon
monoxida, which is
rapidly fatal if inhaled.
Mever run the
engine in a

confined space
such as a garage
with the doors shut.
* Fuel vapour s also
poisonous, as are the vapours from some
cleaning solvents and paint thinners,

Poisonous or irritant substances

= Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, espacially
antifreeze, brake hydraulic fluid and Diesel
fuel. Don't syphon them by mouth. If such a
substance is swallowed or gets inlo the eyes,
seek medical advice.

* Prolonged contact with used engine ofl can
cause skin cancer. Wear gloves or use a
barrier cream if necessary. Change out of oil-
soaked clothes and do not keep oily rags in
your pocket.

* Air conditioning refrigerant forms a
poizonous gas if exposed to a naked flame
{including a cigarette). It can also cause skin
bumns on contact.

Asbestos

* Agbestos dust can cause cancer if inhaled

or swallowed. Asbeslos may be found in

gaskets and in brake and clutch linings.

When dealing with such components it is

safest to assume that they contain asbestos.
Lk

Special hazards

Hydrofluoric acid

+ This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings, oil seals, fusl hoses eic, ara
exposed lo temperatures above 400°C. The
rubbar changes into a chamed or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gots onfo the skin, it may be necessary o
amputate the imb concermed.

* When dealing with a vehicle which has
suffered a fire, or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use,

The battery

+ Batteries contain sulphuric acid, which
attacks clothing, eyes and skin. Take care
when topping-up or carrying the battery.

» Tha hydrogen gas given off by the battery
is highly explosive. Never cause a spark or
allow a naked light nearby. Be careful when
connecting and disconnecting battery
chargers or jump leads.

Air bags
 Air bags can cause injury if they go off
accidentally. Take care when removing the

steering wheel and/or facia. Special storage
instructions may apphy.

Diesel injection equipment

* Diesel injection pumps supply fuel at very
high pressure, Take care when working on
the fuel injectors and fuel pipes.

Warning: Never expose the hands,

face or any other part of the body

to Infector spray; the fuel can
penetrate the skin with potentially fatal

results.

Remember...

DO

= Do usa aye protection when using power
tocls, and when working under the vehicle,
* Do wear gloves or use barrier cream 1o
protect your hands when necessary.

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

= Do keep loose clothing and long hair well
out of the way of moving mechanical parts.
» Do remove rings, wristwalch ate, before
working on the vehicle = especially the
electrical system.

* Do ensura that any lifting or jacking
equipment has a safe working load rating
adaquate for the job.

DON'T

» Don't attempt to lift a heavy component
which may ba beyond your capability — get
assistance.

= Don’t rush to finish a job, or take
unverified short cuts.

= Don't usa Hll-fitting tools which may slip
and cause injury.

= Don't leave tools or parts lying around
where someocne can trip over them. Mop
ypnlundmaplﬁsﬂcma.

= Don't allow children or pets to play in or
near a vehicle being worked on.
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5.7 Slide tensioner onto its mounting stud,
fitting the U-shaped baseplate over the
boilt (arrowed)

3 Referring to Section 4, remove the right-
hand engine mounting, then remowve the
auxiliary drivebelt, crankshaft pulley, and the
timing belt upper and lower covers.

4 Slacken the logknut al the hub of the
tensioner pulley, and allow the assembly to
rotate anti-clockwise, relieving the tension on
the timing belt.

5 Remove the locknut and slide the tensioner
off its mounting stud.

Inspection

6 Wipe the tensioner clean, but do not use
solvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severa wear, the tensioner is not
a sarviceable component, and it should be
renewed if its condition is less than perdect.
Refitting and testing

7 Slide the tensioner pulley over the mounting
stud. The U-shape in the tensioner baseplate
fits over the bolt shown (see illustration).
Refit the locknut and tighten it lightly - do not
fully tighten the nut at this stage.

8 With referance to Section 4, tension the
timning beatt.

§ The operation of the belt tensioner can be
tested as follows. Apply finger pressure 1o the
timing belt at a point mid-way between the
camshaft and crankshaft sprockets. The
sliding pointer that protrudes from behind the
tensioner roller should slide away from the
alignment notch in the tensioner baseplate as
pressure is applied, and then move back as
the pressure is removed (see illustrations).

\‘- ‘8 'E |

5.9a Apply pressure to the belt, and the
tensionar polnter (arrowed) should move
away from the central position . . .

Any reluctance to return to the cormect
position indicates that the tensioner should be
rengwed - correct tension Is critical to the
opearation of the belt, and the imporiance of
the belt tensioner cannot be overstressed,

10 Refeming to Section 4, refit the timing belt
upper and lower covers, the crankshaft pulley,
auxiliary drivebelt, and the right-hand engine
mounting. Reconnect the battery negative
lead.

11 With reference to Chapter 5B, check the
ignition timing.

Camshaft timing belt sprocket

Removal

12 With reference to Sections 2 and 4,
remove the timing belt covers and set the
engine to TDC on Mo 1 cylinder. Slacken the
timing beit tensioner locknut and rotate it anti-
clockwise to relieve the tension on the timing
balt. Carefully slide the timing belt off the
camshaft sprocket. r
Warning: It is potentially
damaging to allow the camshaft
to turn with the timing belt
removed and the engina set at
TDC, as piston-to-valve contact may occur.
Take care that the camshaft sprocket is
not turned g8s it is removed. As a
precaution  against damage, VW
recommend that the crankshaft be turned
back a few degrees, away from TDC, while
the camshaft sprocket is removed/refitted.
The crankshaft may then be turned back to
TDC when the timing belt is to be refitted.

5.14 Remove the camshaft sprocket

. and take off the camshaft
sprocket - note the alignment tooth and
keyway (arrowed)

219 ..

5.9b ... then return to correct alignment
as pressure is released

13 The camshaft sprocket must be held
stationary whilst its retaining bolt 18
slackened; if access to the correct VAG
special tool is not possible, a simple home-
made tool using basic materials may be
fabricated (see Tool Tip).

To make a camshaft sprocket holding
tool, oblain iwo lengths of steel strip
about 6 mm thick by 30 mm wide or
similar, cne 600 mm long, the other 200
mm long (all dimensions approximate).
Bolt the two strips together to form @
forked end, leaving the bolt slack so
that the shorter strip can pivot freely. At
the end of each ‘prong’ of the fork,
secure & bolt with a nut and a locknut,
to act as the fulcrums; these will engage
with the cut-outs in the sprockal, and
should protrude by about 30mm

14 Using the home-made tool, brace tha
camshaft sprocket. Slacken and remove the
retaining bolt (see illustration).

15 Slide the camshaft sprocket from the end
of the camshaft (see illustration). Where
applicable, recover the Woodruff key from the

keyway.

168 With the sprocket removed, look for signs
of oil leaking from the camshaft ofl seal. If
necessary, refer to Section & and renaw it.

17 Wipe the sprocket and camshaft mating
surfaces clean.

Refitting

18 Where applicable, fit the Woodruff key
inte the keyway, with the plain surface facing
upwards. Offer up the sprocket to the
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camshaft, engaging the slot in the sprocket
with the Woodruff key. On engines where a
&=y is not used, ensure that the tooth in the
sorocket hub engages with the keyway in the
#nd of the camshaft.

98 Counterholding the camshaft sprocket as
#=r removal, fit and tighten the camshaft
“sprocket bolt to the specified torque, and
$en through the specified angle (see
Bustration).

20 Working from Sections 2 and 4, check
$=at the engine is still set to TDC on No 1
oyEnder, then refit and tension the timing belt.
=afit the timing belt covers and all other
components removed for access, as
gescribed in Section 4. Reconnect the battery

magative lead.
Crankshaft timing belt sprocket

Hemoval

21 With reference to Sections 2 and 4,
ramove the timing belt covers and set the
#ngine to TDC on No 1 cylinder.

22 The crankshaft sprocket must be held
stationary whilst its retaining bolt is
slackened. If access to the corect VAG
Sywheel locking tool is not available, lock the
crankshaft in position by removing the starter
motor, as described in Chapter 5A, to expose
the flywheel ring gear. Then get an assistant
0 insert a stout lever between the gear testh
and the transmission bellhousing whilst the
sprocket retaining bolt is slackened. Refer
50 to Section 12, paragraph 2.

23 Holding tha engina against rotation as
gescribed in the previous paragraph, slacken

J
5.25a Flnﬂu crankshaft sprocket
bolt (this is a bi-hex" type) . ..

528 Crankshaft sprocket alignment tooth
and keyway (armrowed)

5.19 Tighten the camshaft sprocket bolt to
the specified torque, and then through the
specified angle
the crankshaft sprocket bolt - do not remove

it yet (see illustration).

24 Ensure that the engine is still set to TDC,
then slacken the timing belt tensioner centre
nut and rotate it anti-clockwise to rellave the
tension on the timing belt. Carefully slide the
timing belt off the crankshaft sprocket.

25 Withdraw the bolt and slide off the
crankshaft sprocket (see illustrations).

26 With the sprockel removed, examine the
crankshaft ofl seal for signs of leaking. I
necessary, refer to Section 9 and renaw it.

27 Wipe the sprocket and crankshaft mating
surfaces clean.

Refitting

28 Offer up the sprocket, engaging the tooth
on the inside of the sprocket with the keyway
in the end of the crankshaft (see illustration).
Lightly oil and insert a new crankshaft

5.25b ... then slide the sprocket off the
crankshaft

5.30a Tighten the bolt to the specified
torque ...

5.23 Slacken the crankshaft sprocket bolt

sprocket bolt and tighten it hand-tight at this
stage. Note: Due fo the high torque fo which
the sprocket bolt must be tighfened, there is &
danger that the crankshaft sprockel may fum
as it Is tightened, particularty if the tool used to
lock the flywheel ring gear slips. For this
reason, it s recommended that the final
tightening of the crankshaft sprocket bolt is
delayed until after the timing bell has bean
fitted.

29 Working from Sections 2 and 4, check
that the engine is slill set to TDG on No 1
cylinder, then refit and tension the timing bett.
30 Tighten the crankshaft bolt to the
spacified torque, then through the specified
angle, using the method described in
paragraph 22 to lock the fiywheel (see
Hllustrations). If the engine is out of the car,
have an assistant support the engine as the
balt is tightenad - a great deal of effart will be
required, and the engine may tip over. Note
that the final angle-torque depends on the
type of bolt fitted, which is either a nermal
hex-head bolt, or a bi-hex bolt, which has

multiple splines.
31 Refit the timing belt covers and all other
components removed for access, as

described in Section 4. Reconnect the battery
nagative lead.

Coolant pump timing belt
sprocket

32 The coolant pump sprocket is an integral
part of the coolant pump assembly, and
cannot be removed or renewed separately. To
remove the coolant pump, refer to Chapter 3.

5.30b ... and then through the specified
angle - use an angle gauge if available, to
eNsurs accuracy
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6.8a Typical wheel arch liner retaining bolt

(arrowed) . ..
6 Auxiliary drivebelt - “‘@
EN

removal, refitting
and tensioning

General information

1 Depending on the vehicle specification, the
auxiliary drivebelt, which is driven from a
pulley mounted on the crankshaft, will provide
drive for the altemator, power sleering pump
and (on vehicles with alr conditioning), the
refrigerant compressor.

2 The ribbed auxiliary belt may be fitted with
an automatic tensioning device, depending on
its run (and hence the number of components
it is driving). Otherwise, the bait is tensioned
by the altemator mountings, which have an in-
built tensioning spring.

3 On refitting, the auxiliary balt must be
tensicned correctly, to ensure correct
operation under all conditions, and for

prolonged sarvice life.
Removal

4 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheals,
Loosen the right-hand front wheel bolts,

5 Raise the front of the car, rest it securely on
axle stands and remove the right-hand front
roadwheal,

6 Where applicable, remove the fasteners,
and lower the wheel arch liner and/or noise
insulation tray for access to the drivebelt (see
illustrations). Some models may have a
cover fitted over the drivebelt - if 30, release
the fasteners and remove it

.. -
6.8 Rotate the auxiliary drivebelt tensioner
clockwise to relieve the tension on the beilt

650 ...and washer-type fastener. ..

7 Examine the ribbed belt for manufaciurer’'s
markings, indicating the direction of rotation.
If none are present, make some using typist's
comection fluid or a dab of paint - do not cut
or scora the belt in any way.

Models with automatic tensioner

B Fit a ring spanner to the tensioner centre
nut, and rotite the assembly clockwisa,
against ils spring tension (see flustration),
Models without automatic tensioner

9 Slacken the alternator upper and lower
mounting bolts by batween one and two
tums.

10 Push the allernater down to its stop
against the spring tension, so that it rotates
around its uppermost mounting,

All models

11 Pull the belt off the altemator pulley, then
ralease it from the réemaining pulleys (see
illustration).

Refitting and tensioning
Caution: Observe the manufacturer's
direction of rotation markings on the belt,

when refitting.
12 Pass the ribbed belt undemeath the

crankshaft pulley, ensuring that the ribs seat
in the channels on the surface of the pulley.

Moedels with automatic tensioner

13 Fit a ring spanner lo the tensioner centre
nut, and rotate the assembly clockwise,
against its spring tension.

14 Pass the flat side of the belt underneath
the tensioner roller, then fit it over the pulleys.

6.11 Removing the auxiliary drivebelt

6.6¢ ... which can be unscrewed using a
suitable screwdriver in the slots

Ensure that the belt ribs engage correctly with
the pulley grooves,

15 Release the spanner and allow the
tensioner roller to bear against the flat side of
the belt.

Models without automatic tensioner

16 Repeatedly push the alternator down to
its stop against the spring lension, so that it
rotates around its uppermost mounting, and
check that it mowes back freely when
refeased, If necessary, slacken the alternator
mounting bolts by a further half a turn.

17 Keap the alternator pushed down against
its slop, pass the belt over the alternator
pullay, then release the altemnator and allow it
o tension the balt.

18 Start the engine and allow it to idie for
about 10 seconds, leaving the alternator
mounting bolts slackenad.

19 Switch the engine off, then tighten first the
lower, then the upper alternator mounting
bolts to the specified torque.

All models

20 Refit the drivebell cover, wheel arch liner
and noise insulation tray, as applicabla.

21 Refit the right-hand front readwheel and
lower the car to the ground. Tighten the
readwheel bolts to the specified torque,

7 Camshaft cover -
removal and refitting

Removal

1 0n models with Mono-Motronic fuel
injection, to gain greater working space, refer
to Chapter 4A and disconnect the throttle
cabie from the throttle housing. However, it is
possible to remove the camshaft cover by
carefully sliding the cover underneath the

2 On 1.0 itre modets, refer to Section 16 and
remove the engine top cover.

3 Slacken and withdraw the three socket-
headed camshaft cover retaining bolts (see
illustration).

4 Lift the cover away from the cylinder head
(see illustration). If it sticks, do not attempt to
lever it off with an implement - instead free it
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7.3 Loosen and remove the socket-
headed retaining bolts . . .

By working around the cover and tapping it
chily with a soft-faced mallet.

5 Recover the camshaft cover gasket; renew
e gasket if damage or deterioration is
awident,

& Clean the mating surfaces of the cylinder
‘®ead and camshaft cover thoroughly,
p=moving all traces of oil and old gasket - take
care 1o avoid damaging the surfaces as you
o this.

Refitting

T Hefit the camshaft cover by following the
semoval procedure in reverse, noting the
Sollowing points;

& Beifore fitting the gaskel, apply a smear of
suftable sealant to the joint batweoen the
camshaft bearing caps at either end, and
the cytinder head.,

&) Ensure that the gasket is correctly seated
on the cylinder head, and take care lo

8.3a Remove two bolts on the end of the
engine, and one at the front (arrowed) . . .

74
s

.. .and take off the timing belt inner
COVEr

7.4 ...and lift off the camshaft cover

avoid displacing it as the camshaft cover
is lowened into position,
¢) Tighten the camshaft cover retaining bolts
1o the specified torgue.
8 On completion, refit the throttle cable (if
removed). After the engine is next run, check

S

1 Rafer to Section 6 and remove the auxiliary
drivebeit.

2 With reference to Sections 2, 4 and 5 of this
Chapter, remova the crankshaft pulley and
timing beit covers, then set the engine to TDC
on No 1 cylinder and remove the timing belt,
timing belt tensioner and camshaft sprocket.
3 After removing the retaining boits, lift the
timing belt inner cover away from the cylinder
head - this will expose the oil seal (see
illustrations).

4 Remove the oil seal, using the same
method as that described for the crankshaft
oil saal removal, in Section 9.

5 Clean out the seal housing and sealing
surface of the camshaft by wiping it with a
lint-free cloth - aveld using solvents that may
enter the cylinder head and affect cormponent
lubrication. Remove any swarf or burrs that
may cause the seal to leak.

€& Lubricate the lip of tha new oil seal with
clean angine oil, and push it over the
camshaft until it is positioned above its

8 Camshaft oil seal -
renawal

8.3c Camshaft oil seal (arrowed)

7 Using a hammer and a socket of suitable
diameter, drive the seal sgquarely into its
housing. Note: Select a socket that bears only
an the hard outer surface of the seal, not the
inner lip which can easily be damaged.,

8 Refit the timing belt inner cover to the
cylinder head, and tighten the retaining bolts
1o the specified torque.

8 With referance to Sections 2, 4 and 5 of this
Chapter, rafit the camshaft sprocketl and the
timing belt tensioner, then refit and tension
the timing belt. On completion, refit the timing
belt outer covers and other removed
components,

10 With reference to Saction &, refil and
tension the auxiliary drivebeit.

N

9 Crankshaft oil seals -
renewal

Crankshaft front oil seal

1 Drain the engine oil - see Chapter 1A

2 Refer to Section & and remove the auxiliary
drivebelt,

3 With reference lo Sections 2, 4 and 5 of this
Chapter, remove the crankshaft pulley, timing
belt outer covers, timing belt and crankshaft
sprocket.

4 Mote the depth to which the old seal has
beean fitted, relative to its housing. Drill a small
hole into the existing ol seal (see
illustration). Take great care to avoid drilling
through into the seal housing or the
crankshaft sealing surface. It may be
necessary to drill another hole, if difficulty is
exparenced in pulling out the old seal, but we
found that one hole was sufficient.

5 Thread a self-tapping screw into the hole,
and using a pair of pliers, pull on the head of
the screw to extract the oil seal (see
illustrations).

8 Clean out the seal housing and sealing
surface of the crankshaft by wiping it with a
lint-free cloth - aveid using solvents that may
enter the crankcase and affect component
lubrication. Remove any swarf or burrs that
could cause the seal to leak.

T Tape over the end of the crankshaft, to
protect the new oil seal as it is fitted.
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8 Lubricate the lip of the new oil seal with
clean engine oil, and position it over the
housing (see illustration).
2 The new seal must be fitted to the same
depth as was noted for the old seal. Using a
hammer and a socket of suitable diameter,
drivas the seal squarely into its housing. Note:
Select a socket that bears only on the hard
outer surface of the seal, not the inner lip
which can easily be damaged. As an
attemative, place the old oll seal over the new
seal, then fit the sprocket and its bolt, and
tighten the bolt a little at a time to prass tha
new seal into position (see illustrations). Be
sure to remove the old oil seal befors finally
fitting and tightening the sprocket and its bolt.
10 With reference to Sections 2, 4 and 5 of
refit and tension the timing belt. On completion,
refit the timing belt outer covers, crankshait
pulley and other removed componants,
11 The remainder of the refitting procedure is
a reversal of removal, as follows:

a) With reference fo Section 6, refit and

tension the auxiliary drivebelt,
b) Refar to Chapter 1A and refill the engine
with the comect grade and quantity of oil.

Crankshaft front oil seal housing
- gasket renewal

12 Proceed as described in paragraphs 1 to 3
above, then refer to Section 14 and remove
the sump.,

13 Progressively slacken and then ramove
the cil seal housing retaining bolts from the

9.9a Fit the old seal over the new seal . ..

. and pull out the seal using pliers

29.5b ..

14 Lift the housing away from the cylinder
block, together with the crankshaft oil seal,
using a twisting motion to ease the seal along
the crankshatt.

15 Recover the old gasket from the seal
housing and the cylinder block. If it has
disintegrated, scrape the remains off with a
trimming knife blade. Take care to avoid
damaging the mating surfaces.

16 Recover the sealing bush which fits
between the seal housing and the cylinder
block. If the bush shows signs of damage or
deterioration, lightly oil and fit a new one to
the oil seal housing.

17 Prise the old oll seal from the housing
using a stout screwdriver.

18 Wipe the oil seal housing clean, and check
it visually for signs of distortion or cracking. Lay
the housing on a work surface, with the mating
surface face down. Press in a new oil seal,
uging a block of wood as a press to ensure that
the seal enters the housing squarely.

18 Smear the crankcase mating surface with
multi-purpose sealant, and lay the new gasket
in position,

20 Pad the end of the crankshaft with a layer
of PVC tape; this will protect the oil seal as it
is baing fitted.

21 Lubricate the inner lip of the crankshaft oll
seal with clean engine oil, then offer up the
seal and its housing to the end of the
crankshaft. Ease the seal along the shaft
using a twisting motion, until the housing is
flush with the crankcase. Ensure that the
sealing bush fitted to the oll seal housing

engages comectly with the crankcase.

B‘Bh . then ﬂtmemnm:ﬂspmcnt
nndboﬂ.mdmﬁamcimthmm
new seal into place

8.8 foarlng up the new oil ml - note the
insulating tape over the end of the
crankshaft, used to prevent the seal
catching on the keyway

22 Insert new retaining bolts and tighten
them progressively to the specified torgue.
Caution: The housing is fabricated from a
light altoy, and may be distorted if the bolis
are not tightened
23 Refer to Section 14 and refit I:ha suUmp.
24 With reference to Sections 2, 4 and 5 of
this Chapter, refit the crankshaft sprocket,
then refit and tension the timing belt. On
completion, refit the timing belt outer covers,
crankshaft pulley and other removed
components.
25 The remainder of the refitting procedure is
a reversal of removal, as follows:
a) With reference to Section 6, refit and
tension the auxiliary driveball.
b) Refar to Chapler 1A and refill the engine
with the comect grade and quantity of oil.

Crankshaft rear oil seal
(flywheel end)

26 Drain the engine oil - see Chapter 1A

27 Refer to Chapter TA or B as applicable,
and remove the transmission from the engine.
28 On vehicles with manual transmission,
refar to Section 12 of this Chapter and remove
the flywheel, then refer to Chapter 6 and
remove the clutch friction plate and pressura
plata.

28 On vehicles with automatic transmission,
refer to Section 12 of this Chapter and remaove
the driveplate from the crankshaft.

30 Progressively slacken and then remove
the oil seal housing retaining bolts.

31 Lift the housing away from the cylinder
block, together with the crankshaft oll seal,
using a twisting motion to ease the seal along
the shafl.

32 The rear oil seal is not available separately
from the housing, and the seal and housing
must therefore be renewed complata. The
original housing had an integral gasket - the
replacement part does not, and a separate
gasket must be obtained.

33 Thoroughly clean the mating surface of
the cylinder block. Any sealant or old gasket
can be scraped off with a timming knife
blade. Take care to avoid damaging the
mating surface.
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“%0.7a Compress the legs of the spring clip
1o release the radiator hoses . ..

Smear the crankcase mating surface with
rpose sealant, and lay the new gasket

position.

5 A pmlaclh.'a plastic sleeve Is supplied with
ine VAG crankshaft oil seals; when fitted

gr the end of the crankshaft, the sleeve
=events damage to the inner lip of the oil seal
88 it is being fitted. Use PVC tape to pad the
end of the crankshaft if a sleeve is not
awailable,
28 Lubricate the inner lip of the crankshaft oil
=aal with clean engine oil, then offar up the
meal and its housing to the end of the
=rankshaft. Ease the seal along the shaft
L esing a twisting motion, until the housing is
Sush with the crankcase.

37 Insart new retaining bolts and tighten
e progressively to the specified torque.
Caution: The housing is fabricated from a
Bght alloy, and may be distorted if the bolis

ane not tightened progressively.

10.8¢ ... additional earth wires . . .

10.7b ... the expansion tank hose, and all
remaining hoses from the thermostat
housing

38 Refer to Section 14 and refit the sump.

39 On vehicles with automatic transmission,
work from Section 12 of this Chapter and refit
the driveplate lo the crankshaft.

40 On vehicles with manual transmission,
refer to Section 12 of this Chapter and refit the
flywheel, then refer to Chapter 6 and refit the
clutch friction plate and pressure plato.

41 Referring to Chapter 7A or B as
applicable, refit the transmission 1o the
engine.

42 Refer to Chapter 1A and refill the enging
with the cormrect grade and quantity of ofl,

10 Cylinder head and manifoh:la
- removal,

and refitting X

Removal

1 Select a solid; level surface to park the
vehicle upon. Give yvourself enough space to
move around it easily.

2 Disconnect the battery negative lead, and
position It away from the terminal. Note: If the
wvehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery cable, Refer lo your
VAG dealer if in doubt.

3 Referring to Chapter 1A, drain the cooling
system.

4 Remove the air cleaner
described in Chapter 4A or B.
5 Also in Chapter 4, depressurise the fuel
injection system.

housing as

10.8d ... road speed sensor wiring
plug...

10.8a Disconnecting the main engine
wiring harness plug connector . . .

& Referring to Chapter 5B, remova the
distributor cap, rotor arm and flash shield.
This is not essential to allow the cylinder head
to be removed (if preferred, just the HT lead to
the ignition coil can be disconnected), but it
allows easier access, and should prevent
damage to the distributor as the head is lifted
away.

7 Refeming to Chapter 3 if necessary, loosen
the hose clips and disconnect the coolant
hoses from the thermostat housing (see

iNustrations).

8 Disconnect tha following electrical
connections, labelling as necessary for
refitting:

a) The main angine wiring hamess plug
connactor (below the distributor), This
plug typically has a screw fitting - note the
rod alignment markings (see ilfustration).
Some models have a number of more
conventional plug connectors in this
location - all should be laballed and
disconnecied, Uinclip the wiring plug(s)
from the mounting bracket.

b} The ignition coil @arth strap, and the earth
wires next o it (see Musirations).

c) The road spead sansor from the top of
the transmission (see ilustration).

d} The Half sensor wining piug from the
disiributor (see illustration).

&) The oil pressurge switch from the rear of
the cylinder head (see Wustration).

i The injector plug(s) and wiring hamess
from the inlet manifold (refer to Chapler 4A
or B as necessary). Unclip and disconnact
the hamess, and lay it fo one side.

10.8e ...

distributor Hall sensor wiring
plug . ..
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gl Once all the wiring plugs have been
disconnected, refease the wiring hamess
from any retaining tes, and move il 1o one
side.

8 Disconnect the following hoses:

&) The infet manifold hose leading to the
charcoal canister solenoid valve on the
right-hand inner wing (see illustration).

B) The brake servo vacuum hose from the
inlet mandfold.

c) The fuel supply and return hoses from
their connections in the engine
compartrmant, noting the direction-of-flow
and colour coding markings (see
illustration). Anticipate some loss of fuel,
Plug or ssal off the hosa ands, to reduce
further fuel loss and prevent the ingress of
dirt.

10 At the rear of the thermostat housing,
glida out the plastic horseshoa clip which joins

10.10 Pull out the horseshoe clip from the
basze of the thermostat housing - seen here
with the housing removed, for clarity

i

10.9a Disconnect the charcoal canister
hose from the inlet manifold . ..

the thermostat housing to the coolant pump
supply pipe running along the back of the
engine block (see illustration).

11 Refer to Section 6 and remove the
auxiliary drivebell.

12 With referance to Sections 2 and 4 of this
Chapter, remove the crankshaft pulley and
timing beil outer covers. Disengage the timing
belt from the camshaft sprocket.

13 Once the timing belt has been
disengaged, the angine can be raised back
into its original position, and the right-hand
angine mounting rafitted while the cylindar
head is removed.

14 To avoid any possibility of piston-to-valve
contact during cylinder head removal, it is
recommended that the crankshaft be tumed
back a few degrees away from the TDC
position, o take the pistons down the bores.
15 Remove the warm alr collector plate from

10.15a Remove the warm air collector
plate bolts . ..

10.9b ... and the fuel supply and retum
hoses - note direction-of-flow arrow
markings

the top of the exhaust manifold, then disconn-
ect the exhaust downpipe from the manifold
(see lllustrations). Recover the gasket.

16 Skacken and remove the bolt securing the
engine oil dipstick tube to the rear of the
cylinder head (see illustration). Where
applicable, unbolt and remove the inlet
manifold support bracket.

17 Disconnect the accelerator cable as
described in Chapter 4. Where applicable,
disconnect the wiring from the inlet manifold
heater at the conneclor.

18 On later models where the lambda sensor
is screwed into the exhaust manifold.
disconnect the lambda sensor wiring plug at
the connector.

19 Remowe the camshaft cover as described
in Section 7.

20 Working in the sequence shown,
progressively loosen the cylinder head bolts
by half a turn at a time, using a suitable
socket, until all bolts can be unscrewed by
hand (see illustrations).

21 Check that nothing remains connected fo
the cylinder head, then lift the head away from
the cylinder block; seck assistance if possible,
as it is a heavy assembly, especially if it is
being removed complete with the manifolds.
Remove the gasket from the top of the biock.
Do not discard the gasket yet.

22 If the cylinder head is to be dismantied for
overhaul, refer to Chapter 2C.

Manifold separation

23 Inlet manifold removal and refitling is
described in Chapter 4A or B as applicable.

10.15b ... then lift off the plate . . .

10.15¢ ... and remove the three exhaust
manifald-to-downpipe nuts

10.18 Remove the dipstick tube securing
bolt (arrowed)
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9 5
4 [ 10 8 2
10.20a Cylinder head bolt LOOSENING
SequUBnce

Progressively slacken and remove the
x manifold retaining nuts. Lift the
manifold away from the cylinder head, and
meover the gaskets.

‘Ensure that the mating surfaces ara
pletely clean, then refit the exhaust
pfold, using new gaskets. Tighten the
gEning nuts to the specified torque.

Srap on for refitting
B The mating faces of the cylinder head and
Snder block/crankcase must be perfectly

san before refitting the head. Use a hard
= or wood scraper 1o remeve all traces of
et and carbon; also clean the piston
Take particular care during the
ing operations, as aluminium alloy is
damaged. Also, make sure that the
iz not allowed to enter the oil and
passages - this is particulardy important
the lubrication system, as carbon could
k. the cil supply to the engine's
S=oonents. Using adhesive tape and paper,
@ tha water, oil and bolt holes in the
F Check the mating surfaces of the cylinder

ankcase and the cylinder head for
5, deep scratches and other damage. If

TOOL

(B)

allow it to be unscrewed

o2, to

10.20b Loosen the bolts by half aturn at a
time, using a suitable splined adapter

slight, they may be removed carefully with a
file, but if excessive, machining may be the
only alternative to renewal,

28 If warpage of the cylinder head gasket
surface is suspected, use a siraight-edge to
check it for distortion. Refer to Part C of this
Chapter if necessary,

29 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts in suitable
solvent, and wipe them dry. Check each for
any sign of visible wear or damage, renewing
any bolt if n . Measure the length of
each bolt, to check for stretching (although
this is not a conclusive test, if all bolts have
stratched by the same amount). VW do not
actually specily that the bolts must be
renewed, however, it is strongly
recommended that the bolts should be
renewed as a complete set whenever they are
disturbed.

30 Ciean out the cylinder head bolt drillings
using a suitable tap. If a tap is not avallable,
make a home-made substitute (see Tool Tip).
31 On all the engines covered in this
Chapter, it Is possible for the piston crowns to
sirike and damage the valve heads, if the
camshaft is rotated with the timing belt
removed and the crankshaft set to TDC. For
this reason, the crankshaft must be set to a
position other than TDC on Mo 1 cylinder,
betore the cylinder head is refitted. Set the
crankshaft to TDC on No 1 eylinder, using the
information in Section 2, then turn the
crankshaft back by a few degrees, away from
the TDC position. If preferred, for maximum

10.32 Ensure that the gasket part number
and TOP markings are face up

safety, the pistons can be positioned halfway
down their bores, with Mo 1 piston on its
upstroke - ie 80° befora TDC.

Refitting

32 Check that the new gasket is the same
type as the one which was removed. Lay the
new head gaskel on the cylinder block,
ensuring that the manufacturer’s TOP and
part number markings are face up (see
illustration). Do not handle the gasket
excessively before it is fitted, or it may
become damaged.

Because no localing
dowels are fitted, it may

HAYMNES

when refitting. To overcome this, two
of the old cylinder head bolts can be
modified to act as locating dowels.
Cut the heads off two of the bolts,
and then cut a slot in the top of the
bolt, so that a flat-bladed screwdriver
may be used to unscrew the bolts
from the block once the head is
placed over them. Screw the two
dowels into place either end of tho
head, then lower the head into
position over them. Fit two or more of
the new head bolts to locate the
head, then unscrew the dowels using
a scrawdriver.

33 Before fitling the cylinder head, check that
the camshaft sprocket timing mark is aligned
with the mark on the timing belt inner cover,
as described in Section 2. Try to avoid tuming
the camshaft sprocket as the head is refitted.

34 With the help of an assistant, place the
cylinder head and manifolds centrally on the
cylinder block. Check that the head gasket is
correctly seated before allowing the weight
the full weight of the cylinder head to rest
upon k.

35 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts: use a good-quality high-
melting point grease.

38 Carefully enter each bolt into its relevant
hole (do not drop them in) and screw in, by
hand only, until finger-tight.

37 Working progressively and in  the
saquence shown, tighten the cylinder head
baolts 1o their Stage 1 torque setting, using a
torque wrench and suitable socket (see
illustrations).

Cast-iron block engines
(all codes except AER and ALL)

38 Working in the given sequence, tighten
the bolts to thelr Stage 2 torque setting.

39 Now angle-tighten the bolis, in the same
sequence, through the specified Stage 3
angle, using a socket and extension bar. It is
recommended that an angle-measuring
gauge is used during this stage of the
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10.37a Cylinder head bolt TIGHTENING sequence

tightening, to ensure accuracy (see
illustration). If a gauge is not available, use
whita paint to make alignment marks betwean
the bolt head and cylinder head prior to
tightening: the marks can then be used to
check that the bolt has been rotated through
the correct angle during tightening. Repeat
tha axarcisa for the Stage 4 setting.

Aluminium block engines
(codes AER and ALL)

40 The bolts should now be angle-tightanad, in
the same sequence, through the specified
Stage 2 angle, using a sockel and extension
bar. It is recommended that an angle-
measuring gauge is used during this stage of
the tightening, to ensure accuracy. If a gauge is
not avaiiabile, use white paint to make alignment
marks between the bolt head and cylinder head
prior to tightening; the marks can then be used
to check that the bolt has been rotated through
the comect angle during tightening. Rapeat the
exercise for the Stage 3 setting.

All engines

41 Refit the camshalt cover (see Section 7).
42 If removed, refit the distributor compo-
nents as described in Chapter 58,

43 Refit the hose securing clip for the coolant
pump supply pipe-to-thermostat housing
connection.

10.39 Use an angle gauge to ensure
accuracy when angle-tightening the
cylinder head bolts

44 Whare applicabla, reconnect the lambda

SBNSOr Wirng.

45 Reconnect the inlel manifold heater,

where applicable.

46 Reconnect the accelerator cable, and

adjust if necessary, as describad in Chapler 44

or B.

47 Fit the dipstick tube back onto the head,

and tighten the securing bolt.

48 Reccnnect the exhaust front pipe to the

manifoid, using a new gasket - refer to

Chapter 4D.

49 Refer to Section 2 and follow the

procedure for selting the engina to TDC on No

1 eylinder with the timing belt removed.

50 Support the engine, then disconnect the

right-hand engine mounting and lower the

engine down slightly. Referring to Section 4,

refit the timing belt and outer covers, and the

crankshaft pulley.

51 The engine can now be raised back into

jposition, and the nght-hand engine mounting

refitted as described in Section 4.

52 Refit and tension the auxiliary drivebelt as

described in Section 6.

53 The remainder of the refitting sequence is a

reversal of the removal procedure, as follows:

&) Reconnect the fuel hoses, coolant hoses,

brake seno vacuum hose and charcoal
canisier hose.

10.37b Tighten all bolts in sequence to the specified torque

11.6 Press down on the tappet, until it
contacts the top of the valve stem

b) Reconnect the infactor wiring, road speesd
sansor, ignition coil earth strap and the
other earth wires, then the main engine
wiring hamess connector plug{s).

c) Refil the air cleaner housing as describad
in Chapter 4A or B.

o) Refill the cooling system as described in
Chapter 1A, and check the oil jevel as
described in Weekly checks.

@) Reslore the battery conneciion.

11 Hydraulic tappets -

1
operation check i
! |
Warning: After fitting hydraulic
A tappets, wait a minimum of 30

minutes (or preferably, leave
overnight] before starting the angine, to
allow the tappets time to settle, otherwise
the pistons may strike the valve heads.
1 The hydraulic tappets are self-adjusting.
and require no attention whilst in service.
2 It the hydraulic tappets become excessivaly
noisy, their operation can be checked as
described below.,
3 Aun the engine until it reaches its normal
oparating tempearature. Increase the enging
spead to around 2500 rpm (fast idle) for about
2 minutes, then switch off the engine. Refer to
Section 7 and remove the camshaft cover.
4 Rotate the camshaft by turning the
crankshait with a socket and wrench, until the
first cam lobe over No 1 cylinder is painting
upwards.
5 Using a feeler blade, measure the clearance
betweon the base of the cam lobe and tha top
of the tappet. If the clearance is greater than
0.2mm, then the tappeat is defective and must
be renewead.
& If the clearance is less than 0.2 mm, press
down on the top of the tappet, until it is felt (o
contact the top of the valve stem. Use a
wooden or plastic implement that will not
damage the surface of tha tappet (ses
illustration).
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122 Flywheel locked in position with a
home-made tool

¥ ¥ tha tappet travels more than 0.2 mm
Seiora making contact, then it is defective and
pu=t be renewed.

| Bydraulic tappet removal and refitting is
ibed as part of the cylinder head
aul sequence - see Chapter 2C for

'-ma the manual transmission and
ich as described in Chapter 7A and

= Lock the flywheel in position using a home-
made locking tool, fabricated from a plece of
scran metal (see illustration). Bolt it to one of
e ransmission belihousing mounting holes.
Mlark the position of the fywheal with respect
& the crankshaft using a dab of paint.

@ Siacken and withdraw the fiywheel

mounting bolts, then lift off the flywheel.

: Get an assistant to help, as the
is extramaly heavy.

& the flywheel's clutch mating surface is
Seeoly scored, cracked or otherwise
samaged, the flywheel must be renewed,
mh it may be possible to have it
surface-ground; seek the advice of a VAG
‘Sealer or engine reconditioning specialist.
& i the ring gear is badly wom or has missing
Ssath, the flywhesl must be renawsd,
Refitting
& Clean the mating surfaces of the fiywheel
- and crankshafl. Remove any remaining
Socking compound from the threads of the
crankshaft holes, using the comect-size tap, if

tap is not
available, cut two slots down
the threads of one of the old
— flywheel bolts with a
hacksaw, and use the bolt to remove

12.7 Apply locking fluid to the new
flywheel bolts, if necessary

7 If the new flywheel retaining bolts are not
supplied with their threads already pre-coated,
apply a suitable thread-locking compound to
the threads of each bolt (see illustration).

8 Offer up the flywheal to the crankshaft,
using the alignment marks made during
remaval, and fit the new retaining bolts.

9 Lock the flywheel using the method
employed on dismantling, and tighten the
retaining bolts to the specified torque (see
il -
10 Refit the clutch as described in Chapter 8,
Remove the locking tool, and refit the
transmission as described in Chapter TA.

Driveplate
Removal

11 Remove the automatic transmission as
described in Chapter 7B.

12 Lock the driveplate in position by bolting a
piece of scrap metal between the driveplate
and ona of the transmission ballhousing
mounting holes. Mark the position of the
drivaplate with respect to the crankshaft using
adab of paint.

13 Slacken and withdraw the driveplate
mounting bolts, then lift off the driveplate.
Recover the packing plate and the shim

(where applicable).
Refitting

14 Refitting is a reversal of removal, using the
alignment marks made during removal. Fit
new mounting bolts and tighten them to the
specified torque. Remove the locking tool,
and refit the transmission as describad in
Chaptar 7B.

13.7 Engina right-hand mounting

12.9 Tighten uuﬂywlutlbnmtutm
specified torque

13 Engine/transmission
mountings -
inspection and renewal

V(i

Inspection

1 If improved access is required, raise the
front of the car and support it securely on axle
stands.

2 Check the mounling rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting's fastaners are
securely tightened; use a torque wrench to
check if possible.

4 Using a large screwdriver or a crowbar,
check for wear in the mounting by caraefully
levering against it to check for free play. Where
this is not possible, enlist the aid of an assistant
to move the engine/transmission back and
torth, or from side to side, while you watch the
mounting. While some free play is to be
axpected aven from new components,
axcessive wear should be obvious. If excessive
free play is found, check first that the fasteners
are cormectly secured, then renew any wom
componants as described below.

Renewal

Engine right-hand mounting

5 Disconnect the battery negative lead, and
position it away from the terminal. Note: If the
vehicle has a securify-coded radio, check that
you have a copy of the code nurnber before
disconnecting the battery. Refer to your VW
dealer if in doubt.

6 Support the weight of the engine from
above using a hoist or lifting beam, or suppornt
it from below using a securaly-located trollay
jack and suitable block of wood underneath
the sump. Do not jack directly undear the sump
without using a block of wood, or the sump
may be damaged.

T With the engine supported from above or
below, slacken and withdraw the upper bolts,
and separate the engine mounting (see
illustration).

8 The remaining boits can now ba removed,
and the lower part of the mounting removed
from the inner wing.



0.6 Roadside repairs

The following pages are intended to help in dealing with
common roadside emergencies and breakdowns. You will find
more detailed fault finding information at the back of the
manual, and repair information in the main chapters.

5
If your car won’t start If your car won’t start
and the starter motor even though the starter
]
doesn’t turn motor turns as normal
0 K it's a model with automatic transmission, make surethe [ s there fuel in the tank?
selector is in ‘P or ‘N". C1 Is there maisture on electrical components under the
[J Open the bonnet and make sure that the battery terminals bonnet? Switch off the ignition, then wipe off any cbvious
ara clean and tight. dampness with a dry cloth. Spray a water-repellent aerosal
[0 Switch on the headlights and try to start the engine. If the product (WD-40 or equivalent) on ignition and fuel system
headlights go very dim when you're trying to start, the electrical connectors like those shown in the photos.
battery is probably flat. Get out of trouble by jump starting Pay special attention to the ignition coil wiring connector
(see next page) using a friend's car. and HT leads. (Note that Diesel engines don't normally
suffer from damp.)

—

Check the sacurity and condition of the Check that the HT leads are securaly

battery terminals. connected to the distributor cap (petral
engine models).

Check that the HT lead to the ignition

coil is securely connected (petrol engine
madals).

Check that electrical connections are secure (with the ignition switched off). On patrol engine ﬂ; .

meodels, check the four spark plug leads and the ignition coll connections at the rear of the Check that the LT wiring plug at the
engine compartment. Spray the connector plugs with a water-dispersant spray like WD40 if D ignition coil is securely connected (petrol
you suspect a problem due to damp. engine models),
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13.9 Engineftransmission mounting details - for tightening torques (4, B, C, etc),

sae Specifications
1 Engine rght-hand 2 Engine right-hand 3 Transmission lefi-hand
mounting (rmanual mounting (auiomalic mounting
transmission models) fransmission models) 4 Engfmfhansmﬁs.sﬁan rear

mounting

13.13a Two of the transmission left-hand —
mounting bolts are hidden under the wiring 13.13b ... which can be unscrewed and
harmess plastic guide . . . removed

engine/transmission securely supported, 13.13d ... and separate the mounting
unscrew the bolts (arrowed) . . .

8 Refitting is a reversal of removal, noting the
following points (see illustration):
a) Use new bolts, and apply a little off fo
their threads before fitting.
b) Tighten all bolls to the specified torque.
¢} Note that the tightaning torgue for the
upper and lower bolts is different.
Transmission left-hand mounting

10 Disconnect the battery negative lead, and
position it away from the terminal, Refer to the
note in paragraph 5.

11 Support the waight of ihe
engina/transmission from above using a holst
or lifting beam, or support it from below using
a securely-located trolley jack and suitable
bleck of wood undemeath the bellhousing.
Position the jack head directly undemeath the
engine/bellhousing mating surface. Do not
jack directly under the sump without using a
block of wood, or the sump may be damaged.
12 With the engine/transmission supported
from above or balow, loosen and withdraw the
central through-boit from the mounting on the
transmission.
13 Unbolt the mounting block from the inner
wing, and remove it from the engine bay. Note
that two of the bolts may be hidden under the
wiring harness plastic guide, which is secured
by two screws [see illustrations).

14 Unbolt the mounting bracket from the end
of the transmission casing.

15 Refitting is a reversal of removal, noting
the following points [refer to illustration 13.9)

&) Use new bolts, and apply a Kitle oil to

their thread's before Titing.

b} Tighten afl bolts to the specified torgue.

Engine/transmission rear mounting

16 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
note in paragraph 5.

17 Support the weight of the engina/
transmission from above using a hoist or
lifting beam, or support it from below using &
sacurely-located trolley jack and suitable
block of wood underneath the bellhousing.
Paosition the jack head directly underneath tha
engina/ballhousing mating surface. Do not
jack directly under the sump without using a
block of wood, or the sump may be damaged.
18 With the engineftransmission supported
from above or below, slacken the nut and

13.18 Engineftransmission rear mounting
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wthdraw the through-bolt from the mounting
on the transmission (see illustration).
%9 Remove the three bolts from the
subframe, and withdraw the mounting from
wnder the car,
20 Refitting is a reversal of removal, noting
e following points (refer to lllustration
.8
&) Use new bolts, and apply a little oil to
their thread's before fitting.
&) Tightan all bolts to the specified torque.
=) When tightening the through-bolt, hold
the bolt and tighten the nut onto if.

1 Park the vehicle on a level surface, apply
& handbrake and chock the rear wheels.
2 Raisa the front of the vehicle, and rest it
securely on axle stands or wheel ramps; refer
o Jacking and vehicle support.
3 Disconnect the battery negative lead, and
position it away from the terminal. Note: If the
yshicle has a security-coded radio, check that
you have a copy of the code number before
dizconnecting the battery. Refer to your VW
cealar if in doubt.
4 Rafer to Chapter 1A and drain the engine
oil.
£ Where applicable, release the fasteners and
ramove the auxliary drivebelt cover and the
cable guide from the sump.
& Disconnect the exhaust system downpipe
from the exhaust manifold, as described in
Chapter 4D. By releasing the exhaust system
from Its mountings, it should be possible to
lower the system sufficiently to gain clearance
1o lower the sump.
T Refer to Chapter B and disconnect the
right-hand driveshaft from the transmission
output flange.
8 Working around the outside of the sump,
prograssively slacken and withdraw the sump
retaining bolts (see illustration).
@ Break the joint by striking the sump with the
palm of your hand, then lower the sump and
‘withdraw it from undemeath the vehicle.
10 While the sump is removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging or
disintegration. if , remove the pump
as described in Section 15, and clean or
ranew the strainer.

Refitting

11 Clean all traces of sealant or old gasket,
as applicable, from the mating surfaces of the
cylinder block/crankcase and sump, then use
a clean rag to wipe out the sump.

Engine codes ADX; AEA and AEV

12 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean

and dry, then apply a thin coating of suitable
sealant to the sump and crankcase mating
surfaces.

13 Lay a new sump gasket in position on the
sump mating surface, then offer up the sump
and refit the retaining bolts. Tighten the nuts
and bolts evenly and progressively to the
spacified torgue.

All engines except codes ADX, AEA
and AEV

14 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry, then apply a 2 to 3 mm bead of
suitable silicone sealant to the sump mating
surface. Run the bead of sealant around the
inside of the balt holes.
Warning: Take care not to apply
excessive amounis of sealant, in
the hope of obtaining a better
seal - if too much is applied, the
axcess may enter the sump and then block
the oil pump strainer, causing ol starvation.
15 The sump should be offered into position
immediately, and the retaining bolts tightened
hand-tight initialty.

To make aligning the sump
easier, obtain two or three
H!mda. md'wmﬂn

HAYNES

over the studs, then the remalning
sump bolts can be fitted and hand-
tightened. Remove the studs, and fit
the rest of the sump bofls.

15.3 Qil pump components
Crankshaft sprocket

Ciil purmp

Mounting bolts

Guide rall fnot fitted to all modals)
Guide rail bolts

Drive chain

o e G R =

14.8 Removing the sump bolts (seen with
engine removed and inverted, for clarity)

168 Progressively tighten the sump bolts to
the specified torque. Refer to the sealamt
manufacturer's advice on the length of time
required for the sealant to set. Typically, it is
advisable to wait for several hours before
filling the engine with oil. If the car is to be left
for some time with no oil in the sump, ensure
that the battery remains disconnected, so that
no attemnpt is mada to start the engine.

All engines

1T Refit the driveshaft as described in
Chapter 8, and the exhaust downpipe as
described in Chapter 4D.

18 Whera applicable, refit the auxiliary drive-
belt cover and the cable guide to the sump.
19 Lower the car to the ground, then refer to
Chapter 1A and refill the engine with the
specified grade and quantity of oil,

20 Restore the battery connection, then run
the engine and check for leaks.

15ﬂm?]qmdp{okm-
removal, inspection
and refitting

Vi

Removal

1 Refer to Section 14 and remove the sumg
from the crankcase.

2 With reference to Section 9, remove the
front (timing belt end) crankshaft oil seal and
housing.

3 Slacken and remove the bolls securing the
oll pump to the timing balt end of the
crankcase (see illustration).

4 Remove the bolts securing the oil pump
pickup to the crankcase bracket.

5 Disengage the pump sprocket from the
drive chain, and remove the oll pump and
pickup from the engine.

Inspection

6 Remove the screws from the mating flange,
and lift off the pickup tube and oil pump
cover. Recover the O-ring seal, whera fitted,

7 Clean the pump thoroughly, and inspect the
gear teeth for signs of damage or wear.

8 Where applicable, check the condition of
the oil pump drive chain; if the links appear
excessively worn or are particularly loose,
renew the chain.
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15.8 Checking oil pump backlash

9 Check the pump backlash by inserting a
fealer biade between the meshed gear teeth;
rolate the gears against each other slightly, to
give the maximum clearance (see illustration).
Compare the measurament with the lmit
quoted in Specifications.

10 Check the pump axial clearance as
follows. Lay an engineer's straight edge
across the ol pump casing, then using a
feeler blade, measure the clearance between
the straight edge and the pump gears (see
illustration). Compare the measurement with
the limit quoted in Specifications.

11 If either measurement is outside of the
specified limit, this indicates that the pump is
wiorm and must ba renewad,

Refitting

12 Reassembie the oil pickup to the oll pump,
using a new O-ring seal, where applicable.
Tighten the retaining bolls securaly.

16.2a Prise out the blanking plugs . . .

16.3a Unscrew and remove the nuts and
washers ...

15.10 Checking oil pump axial clearance

13 Offer up the oil pump to the end of the
crankcase. Fit the drive chain over the oil
pump sprocket. then engage it with the
crankshaft sprocket.

14 Fit the pump mounting bolts to the timing
belt end of the engine, and hand-tighten
them.

15 Tension the drive chain by applying finger
pressure to it at a point midway between the
two sprocketls. Adjust the position of the
pump on its mountings until the tension is as
given in the Specifications (see illustration).
On completion, tighten the mounting boits to
tha specified torque.

16 Fit and tighten the fixings for the pickup
tube to crankcase bracket.

17 With reference to Section 9, refil the
crankshaft oil seal housing, using a new
gasket and oil seal.

18 Refer to Section 14 and refit the sump.

15.15 Tensioning the oil pump drive chain
For deflection (a), see Specifications

16 Engine top cover
{engine codes AER and ALL)
- removal and refitting

Removal

1 On 1.0 litre aluminium-block engines, a
large plastic cover is fitted between the
camshaft cover and the air cleaner top cover,
sacured by three nuts.

2 Using a flat-bladed screwdriver, prise out
the blanking plugs fitted over the three nuts
(see illustrations).

3 Unscrew and remove the nuts and recover
the washers (where fitted). Unclip the
expansion tank hose from the cover, and [ift the
cover away from the engine (see illustrations).

Refitting
4 Refitting is a reversal of removal,

16.3b ...unclip the expansion tank hose
from the cover (arrowed)

16.2b . .. for access to the securing nuts

16.3¢

+ » - and lift off the top cover



Chapter 2 Part B:

Diesel engine in-car repair procedures

Cylinder No 1 location . ..........
Lubrication system

R e T S e e
Mool oporating oll prassure ... ..ol ci i e
S pumpbacklash . .....oveeann.

08 pump axial Clearamte ..o e e

Contents
Suxiliary drivebelt - removal, refitting and tansmnlng 6 Engine oil level - check . .y ..See Weeﬂ‘]‘y checks
Camshaft - removal and overhaul . R . See Chapter 2C  Flywheel - removal, :nspez:tlon and refmrng e .13
_Eﬂrnﬁhartcnvar-removalandmﬁtting.... siraanesissceeeeo. ¢ General information . i S SRNOU |
EEEEhaft ol seal - rarewal ... .. e e 8 Hydraulic tappets - uperatmn checlc e
Crankshaft oil seals - renewal | P I o ey 1 e P B P o L) Jntarmedmteshaﬂullsaal-reneu.rai....._...__...,.,,....... g
Cylinder compression test | . 3 Locating TDC on Mo 1 eylinder ....... R R R ]
Cyinder head - dismantling and mrerhaul .......... Sae Chapt&r 2C  Qil pump and pickup - removal and refrrtmg ................... 16
Cyinder head, inlet and exhaust manifolds - removal, separation Sump - removal, inspection and refitting ... ......cc0ieinn... 15
TR [ e S e S R e e e s 11 Timing belt and outer covers - removal and refitting . .. .......... 4
Enaine mountings - inspecliun andrenewal ................... 14 Timing beft tensioner and sprockets - removal and refitting . ... .. . 5
‘Engine oll and filter - renewal . : . .See Chapter 1B
Degrees of dlfflculty
Easy, suitable for f% Fairly easy, suitable jﬁ Fairly difficult, % Difficult, suitable for 2, | Very difficult, i.,
novice with litle 25 | for beginner with iy suitable for competent a0 | experienced DIY Ay | suitable for expert DIY 3
- - -
Specifications
General
Engine code: *
17186 cc, electronic direct injection, 42 KW ... ............0000..  AHG or AKU
4806 cc. mechanical injection, 47 KW ... e AEF
1896 cc, slectronic directinjection, 47 KW ... oo eici s AGD
* Mote: See Hupng apare PE'I'J"I:E-‘ and vehicle identification for the location of the code marking on the enging.
: e 79.5 mm
Sh'nka
Engine codes AHG, AKU .. ..... B6.4 mm
BRI codes AEE AGD L s e 95.5 mm
Compression ratio:
T e e 22.5:1
All other angines ... .. 19.5:1
Comprassion pressures {w-ear Ilmlt}
T e e R e e R G 26 bar
R | R e e e e S S e e S 19 bar
Maximum difference between all fourcylinders ... .. ... ......0. 5 bar
EEingorder . ........ 1-3-4-2

Timing belt end

Sump-mounted, driven indirectly from intermediate shaft
2.0 bar minimum {at 2000 rpm, oil temperature 80°C)
0.20 mm (wear limit)

0.15 mm (wear limit)
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Torque wrench settings

Alternator mounting bracket-to-engina bolts .. .........cc0iiiinnn
Auwdliary beit tensioner adjustmentbolt ........... e B
Auxiliary belt tensioner pulley bolt (left-hand thread) ...............
Aundliary bett tensioner-to-bracketbolts .. ..............c0vinnnn
ECBTIENETE CORMIETMRE. o= v avonnncain e mim s i i e e

Coolant pump pulley bolts .....................oooo0s N
Crankshaft front oil seal housing baolts:
RRDDIERION |, ool e e e e e e e S R

Crankshaft pulley BORS . . . ................. S A
Crankshaft rear oll sealhousing bolts ...............c000vvnnnns
Crankshaft sprocket bolt (oiled)":

Engmarighlahandmunung—to—bbckboﬂs s e btk
Engine speed sender mounting bolt (not engine code AEF) . 5
Engm"h'anmmn mountings - olled threads (see H'!uth'ntlm14.ﬂi.'

I e el e ST
Exhaust downpipe-to-manifeldnuts .............cc.ceiinnnen oL
Exhaust gas recirculationvalve bolts .............ccvvinnnncn..
Bxhatistmanold nits .- . SR s

Idier roller bolt {not engine code AEF) .............. A e
Injection pump mounting nts/BolS .. .. ... ciee iy
Injection pump sprocket bolls (engine code .ﬁ.EF} .................
Injection pump sprocket nut (2il other engines) ..........c.ooc.on..
e e e e L )
Inked: plpl eovar Boltas s s s e i
Inlet pipa/manifold securing bolts .......... A e R
Intermediate shaft ol sealhousing bolts ... ... ... ... ... .........
Intermediate shaft sprocketbolt . .. .........ccvvvviniviiinsinsns
Dl cooled Totsining TlbEss s cometCr e L e b e el
Oil filter mounting bracketbolts ................., e e e
B T e S s Sl )
Ol UMD OV BN L L e e
Ol pump momling ol ., L s e e
O pump pickup b BCTBWS . . ... i e sseaa e
S i P . e e
Sump estaining Dol S e
Timing belt tensioner roller locknNUL . ......ccceivnrrasssssssse.s
Timing belt inner cover-to-cylindar head bolts ... ..........c......
Timing belt lower coverbolts ................ T B R M e o
Vacuumpumpclampbolt . ....ocmiii i e e
*Use new nuts/bolt(s)

Angle-tighten a further 90°
::;gh-ﬂ-uhtan a further 90°

10
20
45
10

S0
50
25
80
25

Ibf ft
18

15
15

18

18
18
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~ General information

Using this Chapter

Chapter 2 is divided into thrae parts; A, B
and C. Repair operations that can be carried
out with the engine in the wehicle are
described in Parts A (petrol engines) and B
idiesel engines). Part G covers the removal of
the engine/ transmission as a unlt and
describes the engine dismantling and
overhaul procedures.

In Parts A and B, the assumption is made
that the engine is installed in the vehicle, with
gl anclllaries connected. If the engine has
been removed for overhaul, the preliminary
dizmantling information which precedes each
aperation may be ignored.

Access to the engine bay can be improved
By removing the bonnet and the front lock

- camrier assembly; these procedures are
" described in Chapter 11 and Chapter 2C,
Section 2 respectively.

' Engine description

Throughout this Chapter, engines are
identified and referred to by manulacturer’s
‘code letters, rather than capacity. A listing of
all engines covered, together with their code

latters, is given in the Specifications at the
- start of this Chapter.

Tha engines are water-cogled, single
overhead camshaft, in-line four cylinder units
with cast-iron cylinder blocks and aluminium-
alloy cylinder heads. All are mounted
transversely at the front of the vehicle, with
the transmission bolted to the left-hand side
af the engine.

Tha cylinder head carries the camshaft,
which is driven by a toothed timing beit. it also
houses the inlet and exhaust valves, which are
“glosed by single springs, and which run in

guides pressed into the cylinder head. The
camshaft actuates tha valvas directly via
hydraulic tappets, mounted in the cylinder
head. The cylinder head contains integral
oilways which supply and lubricate the

2.2a Remove the rubber bung from the
transmission bellhousing (arrowed]) . . .

On engine code AEF (indirect injection
angine), the cylinder head incorporates
renawable swirl chambers. On all other
anglines (direct injection), the piston crowns
are shaped to form combustion chambers,

The crankshaft is supported by five main
bearings, and endfloat s controlled by a
thrust bearing fitted batween cylinders No 2
and 3.

All diesel engines are fitted with a timing
beit-driven intermediate shaft, which provides
drive for the brake servo vacuum pump and
the oil pump.

Engine coolant is circulated by a pump,
drivan by the auxiliary drivebelt. For details of
the cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven by the intermediate shaft. Oil is
drawn from the sump through a strainer, and
then forced through an extemally-mounted,
replaceable screw-on filter. From there, it is
distributed to the cylinder head, where it
lubricates the camshaft journals and hydraulic
tappets, and also to the crankcase, where it
lubricates the main bearings, connecting rod
big- and small-ends, gudgeon pins and
cylinder bores. Oil jets are fitted to the base of
each cylinder - these spray oil onto the
underside of the pistons, to improve cooling.
An oil cooler, supplied with engine coolant,
reduces the temperature of tha oil befora it re-
enters the engine.

Repairs ible with the engine

installed in the vehicle

The following opoerations can be parformad

without removing the engine:

&) Auxiliary drivebelf - removal and refitting.

b} Camshaft - removal and refitting. *

¢} Camshaft oif seal - renewal,

d) Camshaft sprocket - removal and refitting.

&) Coolant pump - removal and refitting
(refer fo Chapter 3)

) Crankshaft oil seals - renewal,

g) Crankshaft sprockel - removal and
refitting.

h} Cyiinder head - removal and refitting. *

) Engine mountings - inspection and
renawal.

) Intermediate shaft oll seal - nenewal,
k) Ol pump and pickup assembly - removal
and refitting.

i Sump - removal and refitting.
m) Timing beit, sprockets and cover -
removal, inspection and refitting.

*Cylinder head dismantling procedures are in
Chapter 2C, and also contain details of
camshalt and hydraulic fappet removal.
Mote: It is possible o remove the pistons and
connacting rods (affer removing the cylindar
head and sump) without removing the enging
from the vehicla. However, this procedure is
not recommended. Work of this nature is more
easily and thoroughly completed with the
engine on the bench - refer fo Chapter 2C.

s

1 Remove the camshaft cover, auxiliary
drivebelt and timing belt outer covers as
described in Sections 7. 6 and 4 respectively.
2 Remove the inspection bung from the
transmission bellhousing. Rotate the
crankshaft clockwize with a wrench and
socket, or a spanner, until the 0" mark
machined onto the edge of the flywheel lines
up with pointer on the bellhousing casting
(see illustrations).

3 To lock the engine in the TDC position, the
camshaft (not the sprocket) and fuel injection
pump sprocket must be secured in a
reférence position, using special locking tools.
Improvised tools may be fabricated, but due
to the exact measurements and machining
involved, it is strongly recommendad that a kit
of locking tools is either borrowed or hired
from a VW dealer, or purchased from a
reputable tool manufacturer - for example,
Sykes Pickavant produce a kit of camshaft
and fuel injection pump sprocket locking tools
specifically for the range of engines coverad
in this Ghapter (see illustration).

4 Engage the edge of the locking bar with the
glot in the end of the camshaft (see
illustration).

5 With tha locking bar still inserted, tum tha
camshaft slightly (by turning the crankshaft
clockwise, as before), so that the locking bar
rocks to one side, allowing one end of the bar
to contact the cylinder head surface. At the

2 Locating TDC
on No 1 cylinder

22b .,.to see the TDC 0 marking
(arrowed) on the fiywheel

2.3 Engine locking tools
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2.4 Engage the locking bar with the slot in
the camshaft

other side of the locking bar, measure the gap
between the end of the bar and the cylinder
head using a feeler blade.

6 Turn the camshaft back slightly, then pull
out the feeler blade. The idea now is to level
the locking bar by inserting two feeler blades,
each with a thickness equal lo half the
onginally measured gap, on either side of the
camshaft between each end of the locking bar
and the cylinder head (see illustration). This
centres the camshaft, and sets the valve
timing in reference condition.

7 Insert the locking pin through the fuel
injection pump sprocket alignment hole, and
thread it into the support bracket bahind the
sprocket (see lllustration). This locks the fuel
injection pump in a reference condition.

8 The engine is now sat to TDC on No 1

cylinder,
S

Compression test

Note: A compression fester specifically
dasigned for diesel engines must be used for
this fest.

1 When engina parformance is down, or if
misfiring occurs, a compression test can
provide diagnostic clues as to the engine’s
condition. If the test is performad regularty, it
can give waming of trouble before any other
symptoms become apparent.

2 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into
the glow plug or injector hola. It is unlikely to
be worthwhile buying such a tester for
occasional use, but it may be possible to
borrow or hire one - if not, have the test
performed by a garage.

3 Unless specific instructions to the contrary
are supplied with the tester, observe the
following points:

a) The battery must be in a good siate of
charge, the air filter must be clean, and
the engine should be at normal operating
temperature.

3 Cylinder compression test

locking bar and feeler gauges

) ANl four infectors for all four glow piugs)
should be removed bafore starting the
test. If removing the injectors, also
remove the flame shield washers,
otherwise they may be bfown out.

€) The stop solenoid must be disconnecied,
to prevent the engine from running or fuel
from being discharged.

d) On engine code AEF, disconnect the
matn anging winng hamess connector
mulli-plug before starting the test.

&) On engine codes except AEF, as well as
disconnecting the sfop solenoid,
disconnact the quantily adjuster
connector on the infection pump.

4 There is no need to hold the accelerator
pedal down during the test, because the
diesel engine air inlet is not throtthed.

5 VW specify wear mits for compression
pressures - refer to the Specifications. Seek
the advice of a VW dealer or other diesel
specialist if in doubt as to whether a particular
pressure reading is acceptabla.

6 The cause of poor comprassion is lass easy
to establish on a diesel engine than on a
petrol one. The effect of introducing oil into
the cylinders (wet testing) is not conclusive,
because there is a risk that the oil will sit in the
swirl chamber or in the recess on the piston
crown, instead of passing to the rings.
However, the following can be used as a
rough guide to diagnosis.

T All cylinders should produce very similar
pressures; a difference of more than 5 bar
between any two cylinders indicates the
existence of a faull. MNote that the
compression should build up quickly In a
healthy engine; low compression on the first
stroke, followed by gradually-increasing
pressure on successive strokes, indicates
worm piston rings. A low comprassion reading
on the first stroke, which does not build up
during successive strokes, indicates leaking
valves or a blown head gasket (a cracked
head could also be the causa).

8 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

8 If the compression reading is unusually
high, the cylinder head surfaces, valves and
pistons are probably coated with carbon

- \i‘. ;:".H.!- %
2.7 Injection pump sprocket locked using
locking pin (arrowed) - engine code AEF

deposits. If this is the case, the cylinder head
should be removed and decarbonised (refer to
Part C of this Chapter).

Leakdown test

10 A leakdown lest measures the rate at
which compressed air fed into the cylinder is
lost. It is an alternative to a compression test,
and in many ways it is better, since the
escaping air provides easy identification of
whare prassura loss is occurning (piston nings,
valves or head gasket).

11 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. f poor compression is suspecied,
have the test performed by a suitably-
equipped garage.

4 Timing belt and outer covers
- removal and refitting

General information

1 The primary function of the toothed
timing belt is to drive the camshaft, but it is
also used to drive the fuel injection pump
and intermediate shaft. Should the belt slip
or break in service, tha valva timing will be
disturbed, and piston-to-valve contact may
occur, resulting in serious engine damage.
2 For this reason, it is important that the
timing belt is tensioned correctly, and
inspected regularty for signs of wear or
deterioration.

3 Mote that the removal of the inner section of
the timing belt cover is described as part of
the camshaft ol seal renewal procedure; see
Section 8.

Removal

4 Belore starting work, immeobilise the engine
and vehicle as follows:

&) Disconnect the battery negative lead, and
posion the lead away from the terminal.
Note: If the vehicle has a security-codaed
radio, check that you have a copy of the
code number before disconnecting the
batiery. Refer to your VW dealer if in
doubt.

b) Disconnect the fuel cut-off solenoid (see
Chapter 4C).
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4.14a Prise open the spring clips ...

‘&) Frevent any vahicle movement by
applying the handbrake and chocking the
rear wheels. Ensure thal the transmission
is in neutral,
5 Access to the timing belt covers can be
proved by removing the air inlet hose from
e inner wing and from the inlet manifold
sover - refer to Chapter 4C.
& Remove the noise insulation tray from
Below the engine.
¥ To renew the belt, the engine right-hand
nting and the engine/transmission rear
sunting must first be removed. Support tha
“weight of the engine using an angine hoist
Som above, or using a securely-located
Sydraulic jack and suitable biock of wood
om below. Do not jack directly under the
‘sump, or the sump will be damaged.
Woilkswagen technicians use an engine
‘support bar which locates in the inner wing
ghannels.
'8 With the engine securely supporied,
“prograssivaly loosen the mounting bolts and
‘s=move the engine right-hand mounting and
he engine/transmission rear mounting from
“#ha vehicle (see Section 14). Also unbolt the
Sowwar part of the right-hand mounting from the
er head.
2 Refer to Section 2, and using the engine
Esgnment markings, set the engine to TDC on
Mo 1 cylinder.
80 With reference to Section 6, remove the
@undliary drivebelt,
11 The engine must now be lowered shghtly,
#0 permit removal of the auxiliary drivebelt
Futleys.
12 Slacken and withdraw the bolts, and lift
aff the coolant pump pulley and the
crankshaft pulley,

Py To prevent the crankshafi
1 drivebelt pulfey from rotating
whilst the bolts are being
slackened, select top gear
1d get an assistant to apply the
footbrake firmly. Failing this, grip the

rocket by wrapping a fength of old
rubber hose or inner tube around it. If
fop gear is selected to help in removing
s returned to neutral before
proceeding.

’ o |
4.14b ... and detach the fuel pipes from
the timing belt upper cover

13 Unscréw and remove the auxiliary
drivebeit tensioner pulley bolt, noting that it
has a left=hand thread (e it unscrews
clockwise), and remove the drivebelt
tensioner pulley,

14 Release the uppermost part of the timing
belt outer cover by prising open the metal
spring clips. Detach the fuel pipes from the
locating clip, and move them clear of the work
area (see illustrations). Lift the cover away
from the engine,

15 Remove the retaining bolts and clips, and
lift off the timing balt lower cover.

16 On engine code AEF with a two-part fuel
injection pump sprocket, ensure that the
sprocket locking pin is firmly in position (sea
Section 2), then loosen the three outer
sprocket securing bolts by half a turn.
Caution: Do not loosen the sprocket centre
nut, as this will alter the fuel injection
pump's basic timing setting.

17T With reference to Section 5, relieve the
tension on the timing belt by slackening the
tensioner mounting nut slightly, allowing the
tensioner to pivot away from the belt.

18 On all engines except coda AEF, slacken
and withdraw the bolt and remove the idler
roller from the timing belt inner cover.

19 Examine the timing bell for
manufacturer's markings that indicate the
direction of rotation. If none are present, make
your own using typist's comrection fiuid or a
dab of paint - do not cut or score the belt in
any way.

Caution: If the belt appears to be in good
condition and can be re-used, it is
essential that it Is refitted the same way
around, otherwise accelerated wear will
resull, leading to premature failure.

20 Slide the belt off the sprockets, taking
care to avoid twisting or kinking it excessively.
21 Examine the belt for evidence of
contamination by coolant or lubricant. If this is
the case, find the source of the contamination
before progressing any further. Check the beit
for signs of wear or damage, particularly around
the leading edges of the bell teeth. Renew the
belt if its condition is in doubt; the cost of belt
renewal is negligible compared with potential
cost of the engine repairs, should the belt fail in
service. Similarly, If the belt is known to have
coverad more than 30 000 miles, it is prudent to

4.24 Releasing the camshaft sprocket
from the taper using a pin punch

renaw it regardiess of condition,
precautionary measure,

22 [f tha timing belt is not going to be refitted
for some time, it is a wise precaution to hang
a warning label on the steering wheel, to
remind yourself (and others) not to try and
start the engine. You may wish to further
immobilise the engine against being started,
perhaps by taping over the ignition switch.

Refitting

23 Ensure that the crankshafl is still set to TDC
an No 1 eylinder, as described in Section 2.

24 Refer to Section 5 and slacken the
camshatt sprocket bolt by hall a turn. Release
the sprocket from the camshaft taper
mounting by carefully tapping it with a pin
punch, inserted through the hole provided in
the timing belt inner cover (see illustration).
25 Loop the timing belt lcosely under the
crankshaft sprockel.

Caution: Observe the direction of rotation
markings on the beli.

26 Engage the timing belt teath with the
crankshaft sprocket, then manoceuvre it into
position over the camshaft and injection
pump sprockets. Ensure the belt teeth seat
correcily on the sprockets. Mote: Slight
adjustments to the position of thae camshalft
sprocke! (and where applicable, injectfon
pump sprocket] may be necessary o achieve
this.

27 Pass the flat side of the belt over the
intermediate shaft pulley and tensioner roller -
avold bending the belt back on itself or
twisting it excessively as you do this.

28 On all engines axcapt coda AEF, refit the
idier roller to the timing belt inner cover, and
tighten the retaining bolt to the specified
lorque.

29 On engine codes AHG, AKU and AGD
with a single-part fuel injection pump
sprocket, remove the locking pin from the fuel
injection pump sprocket (see Section 2).

30 Ensure that the front run of the belt is taut
- ie all the slack should be in the section of the
belt that passes over the tensioner roller.

31 Tension the belt by turning L)
eccentrically-mountad tensioner clockWwise:
two holes are provided in the side of the
tensionar hub for this purpose - a pair of
sturdy right-angled circlip pliers is a sultable

as a
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4.31a Tensioning the timing belt using a
pair of circlip pliers in the belt tensioner

substitute for the correct VW tool. Turn the
tensioner until the notch and the raised
portion are aligned, then tighten the locknut to
the specified torque (see illustrations).

32 At this point, check that the crankshaft is
still et to TDC on No 1 cylinder (see Section
2).
33 Refer to Section 5 and tighten the
camshaft sprocket bolt to the specified
lorgue.

34 On the AEF engine with a two-part fuel
injection pump sprocket, tighten the three
sprocket outer bolts, then remove the
sprocket locking pin.

35 With reference to Section 2, remove the
camshaft locking bar.

36 Using a spanner or wrench and socket on
the crankshaft sprocket bolt, rotate the
crankshaft through two complate revolutions.
Reset the engine to TDC on No 1 cylinder,
with referéence to Section 2 and check that the
fuel injection pump sprocket locking pin can
be inserted. Re-check the timing belt tension
and adjust it, if necessary.

37 Refer to Section 5 and test the operation
of the tensioner.

38 Refit the upper and lower sections of the
timing balt outer cover, securing with the clips
and tightening the retaining bolts sacuraly.

39 Refit the auxiliary drivebelt tensioner
pulley and tighten the bolt to the specified
torque, noting that it has a left-hand thread
(re it tightens anti-clockwise).

40 Rafit the coolant pump pulley, and tighten
the retaining bolts to the specified torque.

41 Refit the crankshaft auxiliary belt pulley
and tighten the retaining bolts to the specified

5.3a Remove the tensioner nut and
recover the washer

4.31b Timing belt correctly fitted

torque, using the method employed during
removal, Note that the offset of the pulley
mounting holes allows only one fitling
position,

42 Working from Section 6, refit and tension
the auxiliary drivebett.

43 Raise the engine back into a position
where the engine right-hand mounting can be
refitted.

44 Refit the engine right-hand mounting and
the engine/transmission rear mounting using
new bolts, and tighten the bolts to the
specified torque. Lower the hoist or the jack
on complation.

45 Refit the noise insulation tray under the
engine, and reconnect the inlet air hose to the
inlet manifodd cover and the connection on the
inner wing.

46 Restore the fuelling system by
reconnecting the fuel cut-off solencid wiring
{see Chapter 4C),

47 Restore the batlery connection.

48 On completion, refer to Chapter 4C and
chack tha fual injection pump timing.

X}

5 Timing belt tensioner
and sprockets -

1 Before starting work, immobiiise the engine
and vehicle as follows:

&) Disconnect the battery negative lead, and
position the laad away from the lerrminal,
Mote: If the vehicle has a security-coded
radio, check that you have a copy of the
code number bafora disconnacting the

} . i E
=0 T T )
5.3b Slide the tensioner off its mounting
stud

4.31c Alignment marks on pulley and hub -
engines with semi-automatic tensioner

battery. Refer to your VW dealer if in
doubt.

b) Disconnect the fuel cut-oif solenoid (see
Chapter 4C),
¢l Prevent any vehicle movement by
applying the handbrake and chocking tha
rear wheels. Ensure that the transmission
is in newtral,
Timing belt tensioner

Removal

2 With reference to the relevant paragraphs
of Sections 2 and 4, set the engine to TDC on
Mo 1 cylinder, then remove the upper and
lower sections of the timing belt cuter cover.
3 Slacken the retaining nut at the hub of the
tensioner roller and allow the assembly to
rotate anti-clockwise, relieving the tension on
tha timing belt. Remove the nut and slide the
tensioner off its mounting stud ([see
illustrations).

Inspection

4 Wipe the tensioner clean, but do not use
gsolvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear; the tensioner is not
a serviceable component, and should be
renawad

Refitting and testing

5 Slida the tensioner pulley over the mounting
stud, and refit the tensioner retaining nut - do
not fully tighten the nut at this stage.

6 With referance to Section 4, refit ang
tension the timing belt.

7 The operation of the tensioner can be
tested as follows. Apply finger pressure to the
timing belt at a point mid-way between the
camshaft and crankshaft sprockets. The
tensioner pulley alignment marks should
move apart as pressure is applied, and then
move back and line up again as the prassure
is removed (refer to illustration 4.31c). Any
reluctance to return to the correct position
indicates that the tensioner should be
renewed - correct tension is critical to the
operation of the beit, and the importance of
the belt tensioner cannot be overstressed.

8 Referring to Section 4, refil the timing beit
upper and lower covers, the auxiliary driviabalt
pulleys, auxiliary drivebeit, the engine
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mountings, and all other components
mmoved lor access. Reconnect the battery
pagative lead.

8 Rastore the fuelling system by reconnecting
e fuel cut-off solencid wiring.

Camshaft timing belt sprocket

Removal

40 Refarring to Sections 2 and 4, set the
‘engine to TDC on No 1 cylinder, then remove
gha timing belt outer covers. Slacken the
fensioner centre nut and allow it to rotate anti-
‘Slockwise, to relieve the tension on the timing
Selt. Carefully slide the timing belt off the

camshaft sprocket.
41 The camshaft sprocket must be held
stationary whilst its retaining bolt is
“slackened: if access to the correct YW special
#o50l is not possible, a simple home-mada tool
may be fabricated using basic materials (see
Tool Tip).
42 Using the home-made tool, brace the
camshaft sprockel and slacken and remove
#he rataining boll.
Warning: H is potentially
to allow the camshaft
A to turn with the timing belt
removed and the engine set at
TDC, as piston-to-valve contact may occur.
Take care that the camshaft sprocket is
pot turmed as it is removed. As a
pracaution  against damage, VW
recommend that the crankshaft be turmed
back a few degrees, away from TDC, while
the camshaft sprocket is removed/refitted.
The crankshaft may then be turmned back to
TDC when the timing belt is to ba reffited.
43 Shide the camshaft sprocket from the end
of the camshaft (see illustration). Where
applicable, recover the Woodrnuff key from the
Siot in the camshaft.
14 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. I
pacessary, refer to Section 8 and renaw it.
15 Wipe the sprocket and camshaft mating
surfacas clean.
Refitting

16 Where applicable, fit the Woodruff key
into the keyway, with the plain surface facing
upwards. Fit the sprocket to the camshatt,
engaging the slot in the sprocket with the

To make a camshaft sprocket hoelding
tool, obtaln two lengths of steel strip
about 6mm thick by 30 mm wide or
similar, one 600 mm long, the other 200
mm long (all dimensfons approximate).
Bolt the two strips toegether to form a
forked end, leaving the bolt slack so
that the shorter strip can pivot freely. At
the end of each of the fork,
secure a bolt with a nut and a locknut,
to act as the fulcrums; these will engage
with the cul-ouls in the sprocket, and

Woodruff key. Whera a key is not used,
ensure the lug in the sprocket hub engages
with recess in the end of the camshaft.

17 Working from Sections 2 and 4, check
that the engine is still set to TDC on No 1
cylinder, then refit and tension the timing belt.
18 Referring to Section 4, refit the timing belt
upper and lower covers, the auxiliary drivebalt
pulleys, auxiliary drivebelt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead.

19 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring.

Crankshaft timing belt sprocket

Removal

20 Referring to Sections 2 and 4, set the
engine to TDG on No 1 cylinder, then remove
the timing beit outer covers. Slacken the
tensioner centre hut and allow it to rotate anti-
clockwise, to relieve the tension on the timing
balt. Carefully slide the timing belt off the
camshaft sprockel.

5.13 Removing the camshaft sprocket

21 The crankshaft sprocket must be held
stationary whilst its retaining bolt is slackened.
If access to the comrect VW flywheel locking
tool is not available, lock the crankshaft in
position by removing the starter motor, as
described in Chapter 5A, to expose the
fiywheel ring gear. Gat an assistant to inserl a
stout lever between the ring gear teeth and the
transmission bellhousing whilst the sprocket
retaining bolt is slackened. (Refer afso to
Section 12, paragraph 2 of Chapter 24),

22 Withdraw the bolt and lift off the sprocket.
23 With the sprocket removed, examine the
crankshaft oil seal for signs of leaking. If
necessary, refer to Section 10 and renew it.
24 Wipa the sprocket and crankshaft mating
surfaces clean.

Refitting

25 Offer up the sprocket to the crankshaft,
engaging the lug on the inside of the sprocket
with the recess in the end of the crankshaft,
Qil the threads of a new retaining bolt, then
insert and tighten it to tha specified torque
(sea Hlustrations). Note: If preferred, final
tightening of the sprocket bolt may be delayed
wntil affer the timing bell has been refitted -
this will prevent possible engine damage i the
sprocket should fum as the bolt is lightened.
26 Working from Sections 2 and 4, check
that the engine Is still set to TDC on Mo 1
cylinder, then refit and tension the timing beit.
27 Refering to Section 4, refit the timing belt
upper and lower covers, the auxiliary drivebelt
pulleys, auxiliary drivebalt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead.
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The battery liself is at fauli
{electrolyte low, or battery worn out).

y ] Connect one end of the red jump lead to
the positive (+) terminal of the flat
battery

A D N - -

When jump-starting a car using a
booster battery, observe the following
precautions:

+ Before connecting the booster
battery, make sure that the ignition is
switched off.

+ Ensure that all electrical equipment
(lights, heater, wipers, etc) is
switched off.

v Take note of any special precautions
printed on the battery case.

o4 Connect the other end of the red lead to
the positive (+) terminal of the booster
battery.
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Jump starting

+« Make sure that the booster battery is
the same voltage as the discharged
one in the vehicle.

v |If the battery is being jump-started
from the battery in another vehicle,
the two vehicles MUST NOT TOUCH
each other.

+ Make sure that the transmission is in
neutral {or PARK, in the case of
automatic transmission).

o eli— L

Connect ong end of the black jump lead
to the negative (-) terminal of the booster
battery

4 Connect the other end of the black jump
iead 1o a bolt or bracket on the engine
block, well away from the battery, on the
vehicle to be started.

Make sure that the jump leads will not
coma into contact with the fan, drive-
belts or other maving parts of the

engine.

Start the anging using the booster
battery and run it at idle speed. Swilch
on the lights, rear window demister and
heater blower motor, then disconnect
the jump leads in the reverse onder of
connection. Tum off the lights atc.
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5.31 Brace the intermediate shaft
sprocket, then remove the retaining bolt

28 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring.
Intermediate shaft sprocket
Removal

29 With reference to Sections 2 and 4,
remove the timing belt covers and set the
engine to TDC on No 1 cylinder. Slacken the
tensioner centre nut and rotate it anti-
clockwise to relieve the tension on the timing
balt. Carefully slide the timing belt off the
camshaft sprocket.

30 The intermeadiate shaft sprocket must be
held stationary whilst its retaining bolt is
slackenead; if access to the correct VW special
tool is not possible, a simple home-made tool
may be fabricated using basic materials as
described in the camshaft sprocket removal
sub-Section.

31 Using a socket and axtension bar, brace
the intermediate shaft sprocket (see
illustration). Slacken and ramove the retaining
balt, and slida the sprocket from the end of the
intermediate shaft. Where applicable, recover
the Woodrufl key from the keyway.

32 With the sprocket removed, axamine the
intermediate shaft oll seal for signs of leaking.
if necessary, refer to Section 9 and renew it.

6.8 Rotate the auxiliary drivabelt tensloner
puliey anti-clockwise to relieve the tension
on the belt
1 Crankshaft pulley 5 Power steering

2 Auviliary drivabalt pump pullay
3 Tensioner pulley 6 Coolant pump
4 Alernator pulley pullay

33 Wipe the sprocket and shaft mating
surfaces clean.

Refitting

34 Where applicable, fit the Woodruff key
into the keyway, with the plain surface facing
upwards. Offer up the sprocket to the
intermediate shaft, engaging the slot in the
sprocket with the Woodruff key.

35 Tighten the sprocket retaining bolt to the
specified torque; hold the sprocket using the
method employed during removal.

36 With reference to Section 2, check that
the engine is still set to TDC on No 1 cylinder.
Working from Section 4, refit and tension the
timing belt.

37 Refeming to Section 4, refit the timing belt
upper and lower covers, the auxiliany drivebalt
pulleys, auxillary drivebelt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead,

38 Restore the fuelling system by
reconnecting the fuel cut-off sclenold wiring.

Fuel injection pump sprocket
39 Refer to Chapter 4C.

removal, refitting

General information

1 Depending on the vehicle specification, the
auxiliary drivabalt, which is driven from a
pulley mounted on the crankshaft, will provide
drive for the altermnator, power steering pump,
coolant pump and (on wehicles with air
conditioning), the refrigeranl compressor.

2 The ribbed auxiliary belt is usually fitted
with an automatic tensioning device.
Otherwise, the belt is tensioned by the
alternator mountings, which have an in-built
tensioning spring.

3 On refitting, the auxiliary belt must be
tensioned correctly, to ensure comect
operation under all conditions, and for
prolonged service lifa.

Removal

4 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheel bolts.

5 Raise the front of the car, rest it securely on
axla stands and remove the right-hand front
roadwheel.

8 Whara applicable, ramove the fasteners,
and lower the wheel arch liner and/or noise
insulation tray for access to the drivebelt,
Some models may have a cover fitted over
the drivebell - if so, release the fasteners and
remove it. To improve access still further, refer
to Chapter 4C and remove the air cleaner
housing.

7 Examine the ribbed belt for manufacturer's
markings, indicating the direction of rotation.

H none are present, make some using typist's
comection fluid or a dab of paint - do not cut
or score the belt in any way.

Models with automatic tensioner

8 Fit an open-ended 15 mm spanner (or an
adjustable spanner) to the tensioner lever, and
rotate the tensioner pulley anti-clockwisa,
against its spring tension (see illustration).
Models without automatic tensioner

9 Slacken the alternator upper and lower
mounting bolts by between one and two
tums.

10 Push the alternator down to its stop
against the spring tension, so that it rotates
around its uppermost mounting.

All models

11 Pull the belt off the alternator pulley, then
release it from the remaining pulleys.

Refitting and tensioning

Caution: Observe the manufacturer's
direction of rotation markings on the beill,
when refitting.

12 Pass the ribbed belt undemeath the
crankshaft pulley, ensuring that the ribs saat
in the channels on the surface of the pulley.

Models with automatic tensioner

13 Fit an open-ended 15 mim spanner (or an
adjustable spanner) to the tensioner lever, and
rotate the tensioner pulley anti-clockwise,
against its spring tension.

14 Pass the flat side of the belt undemeath
the tensioner roller, then fit it over the pulleys.
Ensure that the belt ribs engage cormectly with
the pulley grooves,

15 Release the spanner and allow the
tensioner roller to bear against the flat side of
the belt,

Models without automatic tensioner

16 Repeatedly push the altemator down to
its stop against the spring tension, so that it
rotates around its uppermost mounting, and
check that it moves back freely when
relaased. If necessary, slacken the altermnator
mounting bolts by a further half a turn.

17 Keep the alternator pushed down against
its stop, pass the belt over the alternator
pulley, then release the alternator and allow it
to tension the belt.

18 Start the engine and allow it to idle for
about 10 seconds, leaving the alternator
mounting bolts slackened.

19 Swilch the angine off, then tighten first the
lower, then the upper allernalor mounting
bolts to the specified torgue.

All models

20 Refit the drivebelt cover, wheel arch liner,
noise insulation tray, and air cleaner housing,
as applicable,

21 Refit the right-hand front roadwheel and
lower the car to the ground. Tighten the
roadwheal bolts to the specified torque. See
Chapter 1B,
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removal and refitting §
Removal

% Disconnect the crankcase breather pipe
‘#om the camshaft cover. If the sealing
“grommet is damaged, obtain a new one for

mEassambly.

‘2 Prise off the cover caps, then slacken and
ma the three camshaft cover retaining
muts - recover the washers and seals, noting
e fitted positions. If any of the washers are
‘samaged, new ones should be obtained for
smassembly.

'3 Lift the cover away from the cylinder head;
¥ It sticks, do not attempt 1o lever it off -
nstead free it by working around the cover
“and tapping it lightly with a soft-faced mablat.
‘4 Racover the camshaft cover gasket.
nspact the gaskel carefully, and renaw it if
“g=amage or deterioration is evident.

‘5 Clean the mating surfaces of the cylinder
‘Bead and camshaft cover theroughly,
removing all traces of oil and old gasket - take
gare 1o avoid damaging the surfaces as you
g this,

‘Refitting

‘& Refit the camshatt cover by fellowing the
semoval procedure in reverse, noting the
foliowing points:

&) Ensure that the gaskel is comectly sealed
on the cylinder head - the projections on
the gasket should locate into the holes
provided in the cylinder head mating
surface.

&) Ensure that the sealing cones are siill in
place on the three camshalt cover siuds.

¢} Take care to avoid displacing the gasket
as the camshaft cover is lowered into

position.

d) Fit the washers and seals in the ordér
noted on removal, then it and tighten the
camshaft cover refaining nuts to the
specified torque. Fit the cover caps over
the nuts.

&) Refit the crankcase breather pipe to the
camshaft cover, using a new sealing
grommet if necessany.

%
X

1 Befer to Section 6 and remowve the auxiliary
arivebelt.

2 With reference to Sections 2, 4 and 5 of this
Chapter, remove the auxiliary belt pulleys and
timing belt upper cover. Sat the angine to
TDCG on No 1 cylinder and remove the timing
beit, timing belt tensicner, and the camshaft
and fuel injection pump sprockels.

3 After removing the retaining bolts, lift the
timing belt inner cover away fram the engine.

? Gm'lﬁlﬂftnilsaal-

2 P
8.4 Remove the camshaft bearing cap and
slide off the oil seal

4 Working from the relevant Section of
Chapter 2C, camy out the following:

a) Unbolt the camshaft No 1 bearing cap,
and slide off the old camshalt ol seal (see
ilustration).

b) Lubricate the surface of a new camshaft
oif seal with clean engine off, and fit it over
the end of the camshaft.

¢} Apply a suitable sealant to the mating
surface of the bearing cap, then refit it
and tighten its mouniing nuts
prograssivady (o the specified torgue.

5 With reference to Sections 2, 4 and 5 of this
Chapter, refit the timing belt inner cover, belt
tensioner and timing sprockets. then refit and
tension the timing belt. On complétion, refit
the timing belt outer covers and all other

components removed for access.
6 With reference to Section 6, refit and
tension the auxiliary drivebelt.
9 Intermediate shaft oil seal -
renewal

K

1 Refer to Section 6 and remove the auxiliary
drivebeit.

2 With referance to Sections 2, 4 and 5 of this
Chapter, remove the auxiiary belt pulleys and
timing belt upper cover. Set the engine to
TOC on No 1 cylinder and remove the liming
belt, timing belt tensioner and the
intermediate shaft sprockat.

3 With reference to Chapter 2C, remove the
intermediate shaft flange, and renew the shaft
and flange oil seals.

10.4 Removing the crankshaft front oll
seal using self-tapping screws

4 With reference to Sactions 2, 4 and 5 of this
Chapter, refit the timing belt tensioner and
intermediate shaft sprocket, then refit and
tension the timing beit, On complation, refit
the timing belt cuter covers and all other
components removed for access,

5 With reference to Section 6, refit and
tension the auxiliary drivebelt.

10 Crankshaft oil seals -
renewal

Crankshaft front oil seal

1 Refer to Chapter 1B and drain the engine oil.
2 Refer to Section & and remove the auxiliary
drivebalt.
3 With reference to Seclions 2, 4 and 5 of this
Chapter, remove the auxiliary balt pulleys,
timing belt cuter covers, timing belt and
crankshaft sprocket.
4 Drill two small holes into the existing oil
seal, diagonally opposite each other. Take
great care to avoid drilling through into the
seal housing or crankshaft sealing surface.
Thread two self-tapping screws into the holes,
and using two pairs of pliers, pull on the
heads of the screws to extract the oil seal
(see illustration).
5 Clean out the seal housing and sealing
surface of the crankshaft by wiping it with a
lint-free cloth - avoid using solvents that may
enter the crankcase and affect component
lubrication. Remove any swarl or burrs that
could cause the seal to leak.
6 Smear the lip of the new oil seal with clean
engine oil, and position it over the housing.
T Using a hammer and a socket of suitable
diameter, drive the seal squarely into its
housing. Note: Salect a sockel thal bears only
an the hard oufer surface of the seal, not the
fnner lip, which can easily be damaged,
8 With reference to Sections 2, 4 and 5 of this
Chapter, refit the crankshaft sprocket, then
refit and tension the timing belt. On
completion, refit the timing belt outer covers,
auxiliary drivebelt pulleys, and all other
componants removed for access.
9 The remainder of the rafitting procedura is a
revarsal of removal, as follows:

a) With reference to Section B, refit and

fension the auxiliary drivebell.
b} Refer to Chapter 1B and refill the engine
with the cormect grade and quantity of o,

Crankshaft front oil seal housing
- gasket renewal

10 Procesad as describad in paragraphs 1103
above, then refer to Section 15 and remove
the sump.

11 Prograssively slacken and then remove
the oil seal housing retaining bolts.

12 Lift the housing away from the cylinder
block, together with the crankshaft oil seal,
using a twisting motion to ease the seal along
tha shaft.,
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10.14 Prise the old oil seal from the
housing

13 Recover the old gasket from the seal
housing on the cylinder block. If it has
disintegrated, scrape the remains off with a
trimming knife blade. Take care to avoid
damaging the mating surfaces.

14 f necessary, prise the old oil seal from the
housing using a stout screwdriver (sea
illustration).

15 Wipe the oil seal housing clean, and
check it visually for signs of distortion or
cracking. Lay the housing on a work surface,
with the mating surface face down. If
removed, press in a new oll seal, using a
block of wood as a press to ensure that the
saal enters the housing squarely.

16 Smear the crankcase mating surface with
suitable mulli-purpose saalant, and lay the
naw gasket in position (see illustration).

17 Pad the end of the crankshaft with a layer
of PYC tape; this will protect the oil seal as it
is being fitted,

10.31 Locate the new crankshaft rear ofl
seal housing gasket In position

] 10.32 A protective plastic cap is supplied
with genuine VW crankshaft oil seal housings

10.16 Locate the new crankshaft front oil
seal housing gasket in position

18 Lubricate the inner lip of the crankshaft oil
seal with clean engine oll, then offer up the
seal and its housing to the end of the
crankshaft (see illustration). Ease the seal
along the shaft using a twisting motion, until
the housing is flush with the crankcase,
19 Insert the bolts and tighten them to the
spacified torque.
Caution: The housing is light alloy, and
may be distorted if the bolts are not
tightened progressively.
20 Refer to Section 15 and refit the sump.
21 With referance to Sections 2, 4 and 5 of
this Chapter, refit the crankshaft timing belt
sprocket, then refit and tension the timing
belt. On completion, refit the iming belt cuter
covers, auxiliary drivebelt pulleys, and all
olher components removed for access.
22 The remainder of the refitting procedure is
a reversal of removal, as follows:

a) With reference fo Section 6, refit and

tension the auxiliany drivebelt.
b) Refer to Chapter 18 and rafill the engine
with the corect grade and quantity of oil.

Crankshafi rear oil seal
(flywheel end)

23 Proceed as described in paragraphs 1 to
3 above, then refer to Section 15 and remove
the sump.

24 Refer to Chaptar 7A and remove the
transmission from the engine.

25 Reler to Section 13 of this Chapter and
remove the flywheel; refer to Chapter 6 and
remove the clutch friction plate and pressure

10.33 Fitting the crankshaft rear oil seal
housing

10.18 Offer up the seal and its housing to
the end of the crankshaft

26 Where applicable, remove the retaining
bolts and lift the intermediate plate away from
the cylinder block.

27 Progressively slacken and then remove
the oil seal housing retaining bolts.

28 Lift the housing away from the cylinder
block, logether with the crankshaft oil seal,
using a twisting motion to ease the seal along
the shaft,

29 Recover the old gasket from the seal
housing cylinder block. If it has disintegrated,
scrape the remains off with a timming knife
blade. Take care to avoid damaging the
mating surfaces.

30 The rear oil seal is not avallable separately
from the housing, and the seal and housing
must therefore be renewed complete.

31 Smaear the crankcase mating surface with
suitable multi-purpose sealant, and lay the
new gaskel in position (see illustration).

32 A protective plastic sleeve is usually
supplied with genuine VW crankshaft il seal
housings: when fitted over the end of the
crankshaft, the sleeve pravents damage to the
inner lip of the oil seal as it is being fitted (see
illustration). Usa PVC tape to pad the end of
the crankshaft if a sleeve Is not provided,

33 Lubricate the inner lip of the crankshaft oil
seal with clean engine oil, then offer up the
seal housing to the end of the crankshaft (see
illustration). Ease the seal along the shaft
using a twisting motion, until the housing is
flugh with the crankcase.

34 Insert the retaining bolts and tighten them
progressively to the specified torque (see
lustration).

10.34 Tightening the crankshaft rear oil
seal housing retaining bolts
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116 Disconnecting the infet air trunking
from the inlet manifold cover

Caution: The housing is light alloy, and
. a2, be distorted if the bolts are not

8ig d progressively.

35 Hafartuﬁactmn‘l&md refit the sump.
Refer to Chapter 6 and refit the fhywheel,

sure plate and clutch friction piate.

37 W‘Ilh reference to Chapter TA, refit the

2 Dh;mnnpc’l thﬂ battery negative lead, and
It away from the terminal. Note: If the

3 With reference to Chapter 1E drain the
‘eooling system.
4 The lock carrier is a panel assembly
‘comprising the radiator and grille, cooling fan,
.~ headlight units, front valance and bonnet lock
[ machanism. Although its removal s not
. essentlal, its does give greally-improved
~ access to the engine. Its removal is described
. at the beginning of the engine removal
procedure - refer to Chapter 2C for details.

11.13 Disconnect the wiring plug from the
coolant temperature sensor

11 7 mmmmmmmmmhum
from the ports on the cylinder head

5 Refer to Section 6 and remove the auxiliary
drivabelt,

6 Compress the legs of the spring clip, and
release the inlat air trunking from the inlet
manifold cover (see illustration).

7 Rofer to Chapter 3 and perform the
following:

&) Slacken the clips and disconnect the
radiator hoses from the poris on the
cylinder head.

b) Slacken the clips and disconnect the
expansion tank hose, and the haater inlat
and outiet coolant hoses, from the ports
on the eylinder head (see iflustration).

8 Refer to Chapter 4C and carry out the
following:

a) Disconnect and remove the infector fuel
supply pipes from the infectors and the
injection pump head (see Hustration).

b) Disconnect the infector ratum hose from
the injection pump fuel retum port.

¢} Unplug all fus! system electrical cabling at
the relevant connectors, labelling each
cable fo aid refitting latar,

9 With reference to Sections 2, 4 and 7, camy
out the following:

&) Remove the camshaft cover.

&) Ramove the timing beil outer covers, and
disengage the timing belt from the
camshaft sprocket.

¢} Remove the timing belt tensioner,
camshaft sprocket and fuel injection
pump sprocked.

10 Once the timing belt has been

disengaged, the engine can be raised back
into its original position, and the engine right-

11. 14 Unboit thﬁilﬂ.'fu‘ltul tuppty cable
from Mo 4 cylinder glow plug

1.8 Gmmlwwafmmmpcturpl;m
{A) and the return hose connection (B)

hand mounting refitted while the cylinder head
Is rermoved.

11 To avold any possibility of piston-to-valve
contact during cylinder head removal, it is
recommended that the crankshaft be tumed
back a few degrees away from the TDGC
position, 1o take the pistons down the bores.
12 Slacken and withdraw the retaining
screws, and fift off the timing belt inner cover,
13 With reference to Chapter 3, Section €,
disconnect the wiring plug from the coolant
temperature sensor (see illustration).

14 Refer to Chapler 4D and 5C, and camry out
the following:

a) Working from undemeath the car, remove
the bolis and separate the exhaust
downpipe from the axhaust manifold
flange. Altemnatively, removing the infet
manifold cover and plpes as described in
peragraphs 20 and 21 will provide better
access from above,

&) Ramove the EGR valve and ifts connecting
pipawork from the inlet and exhaust
manifolds.

¢} Unbolt the supply cable from the glow
plug in eyfinder No 4 (see illustration).

16 Disconnect the engine hamess connector
multi-plug, then remove the retaining bolt
and detach the engine harmness connector
bracket from the ocylinder head (see
illustration).

18 Progressively slacken the cylinder head
bolts, by half a tum at a ime, until all bolts can
be unscrewed by hand (see illustration).
Discard the bolts - new ones must be fitted on
reassembdy,

11.15 Rmuhg the -ngmhumau
connector bracket from the cylinder head
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11.16 Cylinder head bolt LOOSENING
SeqUEnce

17 Check that nothing remains connected 1o
the cylinder head, then lift the head away from
the cylinder block; seek assistance if possible,
as it is a heavy assembly, especially if it is
being removed complete with the manifolds.
18 Remove the gasket from the top of tha
block, noting the locating dowels {wherse
fitted). If the dowels are a loose fit, remove
them and store them with the head for safe-
keaping. Do not discard the gaskat vet - it will
be needed for identification purposes.

18 If the cylinder head is to be dismantled for
overhaul, refer to Chapter 2C.

Manifold separation

20 With the cylinder head on a work surface,
slacken and withdraw the five inlet manifold
cover bolts. Lift the cover away, and recover
the gasket.

21 Loosen and remove the inlet
manifoldfinlet pipe retaining bolts, and
remove the four pipes and manifold from the
cylinder head. Recover the manifold-to-
cylinder head gasket.

22 Unbolt the heat shield (where fitted), then
progressively slacken and remove the exhaust
manifold retaining nuts. Lift the manifold away
from the cylinder head, and recover the

gasket.

23 Ensure that the inlet and exhaust manifold
mating surfaces are completely clean. Refit
the exhaust manifold, using a new gasket.
Tighten the exhaust manifold retaining nuts to
the specified torque.

24 Where applicable, refit the heat shield to
the studs on the exhaust manifold, then fit and
tightan the retaining nuts.

25 Fit a new Inlet manifold gasket to the
cylinder head, then Iift the inlet manifold into
position. Fitting each inlet pipe in turn, ingert
the retaining bolts and tighten them to the
specified togua.

Preparation for refitting

26 Tha mating faces of the cylinder head and
cylinder block/crankcase must be perfectly
clean before refitting the head. Use a hard
plastic or wood scraper to remove all traces of
gasket and carbon; also clean the piston
crowns. Take particular care during the
cleaning operations, as aluminium alloy Is
easily damaged. Also, make sura that the

carbon is not allowed to enter the oil and
water passages - this is particularty important
for the lubrication system, as carbon could
biock the oil supply lo the engine's
components. Using adhesive tape and paper,
seal the water, oil and boll holes in the
cylinder block/crankcase.

27 Check the mating surfaces of the cyfinder
block/crankcase and the cylinder head for
nicks, deep scratches and other damage. If
slight, they may be removed carefully with
abrasive paper, but note that head machining
will not be possible - refer to Chapter 2C. If
warpage of the cylinder head gasket surface
is suspected, use a siralght-adge to check it
for distortion. Refer to Part C of this Chapter if

necessary.
28 Clean out the cylinder head bolt drillings
using a suitable tap. If a tap is not available,
make a home-mada substitute (see Tool Tip).

(8)

TiP

If a tap is not available, make a home-
made substitute by cutting a slot [(A)
down the threads of one of the old
cylinder head bolts. After use, the bolt
head can be cut off, and the shank can
then be used as an alignment dowesl to
assist cylinder head refitting. Cut a
screwdriver slot (B) in the top of the
boft, to alfow it to be unscrewed

20 On all the engines coverad in this
Chapter, it is possible for the piston crowns to
strike and damage the valve heads, if tha
camshaft is rotated with the timing belt

11.30 Cylinder head gasket identification
markings
1 Parl number
2 Production code (disregard)
3 Punched holefs)

ramoved and the crankshaft set to TDC. For
this reason, the crankshaft must be sat to a
position other than TDC on Mo 1 cylinder,
before the cylinder head is refitted. Set the
crankshaft to TDC on No 1 cylinder, using the
information in Section 2, then tum the
crankshaft back by a few degroes, away from
the TDC position, If preferred, for maximum
safety, the pistons can be positioned halfway
down their bores, with No 1 piston on its
upstroke - be 90° before TDC.

Refitting

30 Examine the old cylinder head gasket for
manufacturer’s identification markings. These
will either be in the form of punched holes ora
part number, on the adge of the gasket (see
ilustration). Unless new pistons have been
fitted, the new cylinder head gasket must be
the same type as the old one.

3 I new piston assemblies have been fitted
as part of an engine overhaul, before
purchasing the new cylinder head gasket,
refer to Chapter 2C and measure the piston
projection. Purchase a new gasket according
to the results of the measurement (see
Chaplter 2C Specifications).

32 Lay the new head gasket on the cylinder
block, engaging it with the locating dowels,
where used (see Tool Tip). Ensure that the
manufacturer's TOP and part number
markings are face up. Do not handle the
gasket excessively before it is fitted, or it may
become damaged.

Where no locating dowels are fitted, it
may prove difficult to accurately align
the head on the block when refitting. To
overcome this, two of the old cylinder
head bolts can be modified to act as
locating dowals. Cut the heads off two
of the bolts, and then cut a siot in the
top of the bolt, 50 thaet & flat-bladed
scrawdriver may be used fo unscrew
the bolts from the block once the head
is placed over them. Screw the two
dewels into place either end of the
head, then lower the head inte position
aver them. Fit two or more of the new
head bolls to locale the head, then
unscrew the dowels wusing a
screwdriver
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23 With the help of an assistant, place the
syfinder head and manifolds centrally on the
cylinder block, ensuring that the locating
cowels engage with the recesses in the
cylinder head. Check that the head gasket is
correctly seated before allowing the full
weight of the cylinder head to rest upon it.
24 Apply a little oil to the threads, and to the
wnderside of the heads, of the naw cylinder
mead bolts (see llustration).
35 Carefully enter each bolt into its relevant
mole (do not drop them in) and scraw in, by
mand only, until finger-tight.
38 Working progressivaly and in the
gaquence shown, tighten the cylinder head
tolts to their Stage 1 torque setting, using a
| torque wrench and suitable socket (see
Bustration). Repeat the exercise in the same
saquence for the Stage 2 torque setting.
37 Once all the bolts have been tightened to
their Stage 2 settings, working again in the
given sequence, angle-tighten the bolts
through the specified Stage 3 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure
accuracy. H a gauge is not available, use white
paint to make alignment marks between the
bolt head and cylinder head prior to
tightening: the marks can then be used to
check the bolt has been rotated through the
commect angle during tightening. Repeat for the
Stage 4 setting.
28 Refit the timing belt inner cover, tightening
the retaining bolts to the specified torquae.
38 Refer to Sectlon 2 and set the engine to
TDC on No 1 cylinder.
40 Support the engine, then disconnect the
engine mountings as described in Section 4
end lower the engine down slightly. Referring
to Section 5, refit the timing belt sprockets.
Using the information in Section 4, refit and
tension the timing belt and outer covers, and
the crankshaft pullay.
41 The engine can now be raised back into
position, and the engine mountings refitted as
described in Section 4.
42 Refit and tension the auxiliary drivebelt as
gdescribed in Section 6.
&3 The remainder of refitting is a reversal of
the removal procedure, as follows:

&) Refer to Chapter 40 and refif the exhaust

downpipe, EGR valve and glow plug

cabling.

b) Refer to Chapter 4C and refit the injector
fuel supply pipes fo the injectors and the
injection pump head. Reconnect all fuel
systam electrical cabling. Refit the infector
blsed hose to the injection pump fuel
refum port.

¢} Refit the engine haress connecior
bracket to the cylinder head, and
reconnect the multi-plug connector.

d) Refit the camshaft cover (see Section

&) With reference fo the information in
Chapter 2C, refit the lock camier
assembly, if it was ramoved for greater
ACCeSES.

11.34 Oil the cylinder head boilt threads,
then place each bolt into its relevant hole

fi Reconnect the radiator, expansion tank
and heater coolant hoses, referring o
Chapter 3 for guidance.
gl Reconnect the coolant temperaiure
sensor wiring.
h) Restore the battery connection.
44 On completion, refer to Chapter 1B and
refill the angine cooling system with the
comect guantity of new coolant.

1 The hydraulic tappets are self-adjusting,
and require no attention whilst in service.

2 i the hydraulic tappets become excessivaly
noisy, their operation can be checked as
described below.

3 Run the engine until it reaches its normal
operating temperature. Increasa the angine
spaod to around 2500 rpm (fast idle) for about
2 minutes, then switch off the engine, Refer to
Section 7 and remove the camshaft cover.

4 Fotate the camshaft by tumning the
crankshaft with a socket and wrench, until the
first cam lobe over No 1 cylinder is pointing
upwards.

5 Using a feeler blade, measura the clearance
between the base of the cam lobe and the top
of the tappet. If the clearance is greater than
0.1mm, then the tappet is defective and must
be renewed.

8 I the clearance is less than 0.1 mm, press
down on the top of the tappet, until it is felt to
contact the top of the valve stem. Use a
wooden or plastic implement that will not
damage the surface of the tappet (see
Mustration).

7 If the tappet travels more than 1.0 mm
before making contact, then it is defective and
must be renewed.

8 Hydraulic tappet removal and refitting is
described as part of the cylinder head
overhaul sequence - see Chapter 2C for

details.,
minutes for leave overnight)

before starting the engine, to

alfow the tappets time to seltie, otherwise
the pistons may strike the valve heads.

Warning: After fitting hydraulic
tappets, wail a minimum of 30

10 4 2 6
|

i e

-

11.36 Cylinder head bolt TIGHTENING
sequence

13 Flywheel -
removal, inspection
and refitting

Removal of the flywheel is as described in
Section 12 of Chapter 2A. Mote that the
flywheel fitted to the diesel engine may be a
conventional type, or a two-part typa:
procedures are unaffected.

o |

Inspection

1 If improved access is required, raize the
front of the car and support it securely on axle
stands.

2 Check the mounting rubbers to see if they
are cracked, hardened or separated from tha
matal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting’s fasteners are
securely tightened; use a torque wrench to
eheck if possibla.

& Using a large screwdriver or a crowbar,
check for wear in tha mounting by carefully
lavaring mgainst it to check for free play.
Where this Is not possible, enlist the aid of an
assistant to move the engine/transmission
back and forth, or from side to side, while you
watch the mounting. While some free play is
to be expected even from new components,
excessive wear should be obvious. I

12.6 Press down on the tappet, until it
contacts the top of the valve stem
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14.9 Engine/transmission mounting details
- for tightening torques (A, B, C, atc.), see
Specifications

1 Engine right-hand mounting

2 Transmission lefi-hand maunting

3 Engine/transmission rear mounting
excessive free play is found, check first that
the fasteners are correctly secured, then
renew any worn components as describad
beabow.

Renewal

Engine right-hand mounting

5 Disconnect the battery negative lead, and
pesition It away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the coda number before
disconnecting the batiery. Refer to your VW
dealer if in doubt.

6 Support the weight of the engine from
above using a holst or lifting beam, or support
it from below using a securely-located trolley
jack and suitable block of wood underneath
the sump. Do not jack directly under the
sump, or the sump may be damaged.

¥ With the engine supported from above or
below, slacken and withdraw the three upper
bolts, and separate the engine mounting.
8 The remaining three bolts can now be
removed, and the lower part of the mounting
removed from the inner wing.
9 Refitting is a reversal of removal, noting the
following points (see illustration):
a) Use new bolts, and apply a little oil to
their thread's before fitting.
b) Tighten all bolts to the specified torgue.
c) Note that the tightening tarque for the
upper and lower bolts is different.
Transmission left-hand mounting

10 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
nota in paragraph 5.
11 Suppert the  weight of the
engine/transmission from above using a hoist
or lifting beam, or support it from below using
a securely-located trolley jack and suitable
block of wood underneath the belihousing.
Position the jack head directly undemeath the
engina/bellhcusing mating surface. Do not
jack directly under the sump, or the sump may
be damaged.
12 With the engine/transmission supported
from above or balow, loosan and withdraw the
central through-boit from the mounting on the
transmission.
13 Unboit the mounting block from the inner
wing, and remova it from the engine bay.
14 Unboilt the mounting bracket from the end
of the transmission casing.
15 Refitting is a reversal of removal, noting
the following paints (refer to Mustration 14.9):
a) Use new bolts, and apply a little oil to
their thread's before fitting.
b) Tighten all bolts to the specified torgue.
Engine/transmission rear mounting

16 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
note in paragragh 5.
17 Support  the

weight of the

engina/transmission from above using a hokst
or lifting beam, or support it from below using
a securely-located trolley jack and suitable
bleck of wood underneath the bellhousing.
Position the jack head directly undemeath the
engine/bellhousing mating surface. Do not

_— 1‘.“::_'_ "'n_
14.18 Engine/transmission rear mounting
through-balt (A) and mounting-to-
subframe bolts (B)

jack directly under the sump, or the sump may
be damaged.
18 With the engine/transmission supported
from above or below, slacken the nut and
withdraw the through-bolt from the mounting
on the transmission (see illustration).
189 Remowve the three bolts from the
subframe, and withdraw the mounting from
under the car.
20 Refitting is a reversal of removal, noting
the following points (refer to illustration 14.9)
a} Use new bolfs, and apply a little ofl to
their threads bafore fitting.
L) Tighten all bolts to the specified forque.
¢l When tightaning the through-bolt, hold
the bolt and tighten the nut onto it

15 Sump -
removal, inspection
and refitting

Removal

1 Disconnect the battery negative cable, and
position it away from the terminal. Note: If the
vehicle has a secunily-coded radio, check that
you have a copy of the code number before
disconnecting the batiery. Refer to your VIW
dealer if in doubt.

2 Refer to Chapter 1B and drain the engine
ofl.

3 Park the vehicle on a level surface, apply
the handbrake and chock the rear whaals.

4 Raize the front of the vehicle, res! it
securely on axle stands or wheel ramps; refer
to Jacking and vehicle support.

5 To improve access to the sump, refer to
Chapter 8 and disconnect the right-hand
driveshaft from the transmission output
flanga.

6 Working around the outside of the sump,
pregressively slacken and withdraw the sump
retaining bolts.

7 Break the joint by striking the sump with the
palm of your hand, then lower the sump ang
withdraw it from underneath the vehicle
Recover and discard the sump gasket. Whera
a baffla plate is fitted, note that it can only ba
removed once the oil pump has been
unbolted (see Section 16).

8 While the sump is removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging of
disintegration. If necessary, remove the pump
as described in Section 16, and clean or
renew the strainer,

Refitting

9 Clean all traces of sealant from the mating
surfaces of the cylinder block/crankcase and
sump, then use a piece of clean rag to wipe
out the sump.

10 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry, then apply a coating of suitable
sealant to the sump and crankcase mating
surfaces.
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11 Lay a new sump gasket in position on the
=ump mating surface, than offer up the sump
2nd refit the retaining bolts. Tighten the nuts
and bolts evenly and progressively to the
soecified torque.

12 Where applicable, refit the driveshaft as
gescribed in Chapter 8, then refit the noise
imsulation tray under the engine.

13 Refer to Chapter 1B and refill the engine
with the specified grade and quantity of oll.

44 Hestore the battery connection.

& Oil and pickup -

. m:;rld refitting %

;' X
General information

1 The oil purnp and pickup are both mounted
= the sump. Drive is taken from the
ntermediate shaft, which rotates at half
crankshaft speed.

Removal

2 Refer to Section 15 and remove the sump
from the crankcase.

3 Slacken and remove the bolts securing the
ol pump to the base of the crankcase (see

Bustration).
4 Lower the oil pump and pickup away from
the crankcase. Where applicable, recover the
baffle plate.

Inspection

5 Remove the screws from the mating flange,

and lift off the pickup tube. Recover the O-
ring seal. Slacken and withdraw the scraws,
then remove the oil pump cover.

& Clean the pump thoroughly, and inspect the
gear teeth for signs of damage or wear.

7 Check the pump backlash by inserting a
feeler blade between the meshed gear teeth;
rotate the gears against each other slightly, to
give the maximum clearance (see
illustration). Compare the measurement with
the limit quoted in Specifications.

& Check the pump axial clearance as follows.
Lay an engineer's straight edge across the oil
pump casing, then using a feeler blade,
measure the clearance between the straight
edge and the pump gears (see illustration).
Compare the measurement with the limit
quoted in Specifications.

9 If either measurement is outside of the
specified limit, this indicates that the pump is
wom and must be renewed.

Refitting

10 Refit the oil pump cover, then fit and
tighten the screws to the specified torgue.

11 Reassemble the oil pickup to the oil
pump, using a new O-ring seal. Tighten the
retaining screws to the specified torque.

12 Where applicable, fit the crankcase baffle
plate in place.

13 Oifer up the oil pump to the crankcase,
then fit the mounting bolts and tighten them to
the specified torque.

14 Refer to Section 15 and refit the sump.

16.7 Checking the

oil pump backlash

16.8 Checking the oil pump axial

16.3 Oil pump components

1 Of pump gears
2 Of pump covar

3 O-ring seal
4 Pickup tube

clearance



Chapter 2 Part C:

Engine removal and overhaul procedures

Contents
Crankshaft - refitting and running clearancecheck ............. 11 Engine overhaul - reassembly SequUence . ...........cceaceanns 10
Crankshaft - removal andinspection . . ........ccoiinninann & Flywheel - removal, inspection and refitting . ........ See Chapter 2A
Sylinder block/crankcase casting - cleaning and inspection ...... 8 Intermediate shaft (diesel engines only) - removal and refitting .... 7
{ head - dismantling, cleaning, inspection and assembly ... 4 Main and big-end bearings - inspection and selection ........... 9
Engine - initial start-up after overhaul and reassembly ........... 14  Piston and connecting rod assemblies - refitting and big-end bearing
Engine and transmission - removal, separation and refitting ...... 2 cloarance check ... ... oo e e 13
Engine and transmission removal - preparation and precautions ... 1 Pistons and connecting rods - removal and inspection .......... 5
Engine overhaul - preliminary information ... .................. 3 Pistonsand pistonrings-assembly ..........c. . iciiiiasrans 12
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable % Fairly difficult, Difficult, suitable for % Very difficult, Q
novice with little % for beginner with 222 | suitable for competent expenenced DY & suitable for expert DIY
Expenence = | some expenence h DiY mechanic mechanic | or professional
Specifications
Engine codes
See Chapter 2A or B
Cylinder head
Cylinder head gasket surface, maximum distortion:
Ol BNCHNGE . . L. i e e e e 0.05 mm
EROSBl ANGINeS . . . - . cuiraissrassa s se i n e 0.1 mm
Minimum cylinder head height:
g | S P R R e 135.6 mm
Dlecal @ngines . .. .....cvveessrrssrssasssmrrsnanmarnnnnns Head reworking not possible
Maximum swirl chamber prqochun (engine code AEFonly) ......... 0.05 mm
Cylinder head gasket

Ientification markings (punched holes), diesal engines only":
All diesel engines except engine code AEF:
Piston projection:
0.91 to 1.00 mm
1.01 to 1.10 mm
1.11 to 1.20 mm
Engine code AEF:
Piston projection:
0.66 1o 0.88 mm
0.87 to 0.90 mm
0.91 to 1.02 mm

-------------------------------------

*Mote: See text in Chapter 28 and in Sections 4 and 13 of this Chapter for delails

Valves - petrol engines
Vahve stemn diameter:
infet:

Engine codes AERand ALL .........ccoccciviiniaicianaes
Allotherangings . ... ... i ciiiivansrrssnannasaiaaniins

Exhaust:
Engine codes AER and ALL

I T e T e e e e Sl e e

6.943 mm

Maximum valve head deflection (end of valve stem flush with top of guide):

1.0 mm
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Valves - diesel engines
Valve stem diameter:
Inkat:
I o BT o e e 7.97 mm
AR O OISR e 6.97 mm
Exhaust:
Engine Gocdes AEF - = S e 7.95 mm
Allotherengings ..........ccovvinunsns I e P . 6.95mm
Maximum valve haad deflaction
(end of valva stem flush with topof guide) . .................... 1.3 mm
Camshaft
Endfloat, allenginecodes ...............c0cvvnnns e e 0.15 mm
Maximum runout, all engine COdBS ... ....oienn oo en, 0.01 mm
Maximum running clearance:
Dloset engloee .o L L e e e 0.1 mm
el g R R e e S e e 0.10 mm
Cylinder block - petrol engines
Bore diameter:
Engine codes AER and ALL:
T T el o e b e ) 67.11 mm
istoversize ............ aTa e e m e e T e e e B7.36 mm
2nd oversize ........ B ma a  Tnf m mme Ea e o R B &67.61 mm
O e e e 67.86 mm
Engine code AEV:
R L e e ey e e s B e e e e 7501 mm
ERLOMIBERN - e R R s e T e veese 19,26 mm
ST CNITBERR oo i A R s e e 75.51 mm
I e e e e g 75.76 mm
All other petrol engines
............................................. 76.51 mm
T e e L s, 76.76 mm
N OWRRIRE . e T e R g e e S T7.01 mm
O ORI . e i e R R ST 77.26 mm
Diesel engines:
L P A0 i A e o . T 78.51 mm
T I e e e o B G A 79.76 mm
e B80.01 mm
Pistons and piston rings
Piston diameter:
Engine codes AER and ALL:
o e L e e R SR T 67.085 mm
1stoversize .............. e e e 67.335 mm
P e e e A R e 67.585 mm
I e = e ot e L G RN 67.835 mm
Engine code AEV:
Standard ....... A A T A e e i 74.985 mm
L e e A B L 75.235 mm
ol owiinsl L s T e e e s e e 75.485 mm
O B s e ra b e R e e s e 75.735 mm
All other patrol engines
NI e e 76.470 mm
T R L e e et e el Lol o maT 76.720 mm
s e B e R N e e e e e 76.970 mm
S CONBTRERI . s i n) e e e e T e 77.220 mm
Engine code AEF
eetancin R D e R e U T i A 79.48 mm
VS OVBIBERR . - - o mim moncie i e e B AT R 79.73 mm
Ond O et Eo e e 79.98 mm
All other diesel engines
Standard ....cnen e e e et L e R T 73.47 mm
T R L e L L A 79.92 mm



0.s Roadside repairs

Wheel changing

Some of the details shown here will vary
according to modeal. For instance, the location
of the spare wheel and jack is not the same on
all cars. However, the basic principles apply
1o all vehiclas.

Preparation

[0 When a punclure occurs, stop as Soon as
it Is safe to do so.

[0 Park on firm level ground, if possible,
and well out of the way of other traffic.

[ Use hazard wamning lights if necessary.

Changing the wheel

The spare wheel and tools are stored in

the luggage compartment, under the

floor covering. A waming triangle may be
provided on the right-hand side of the
luggage compartment, behind a trim panel.
Release the retaining strap, and lift out the
jack and wheel changing tools from the centre
of the wheel. Unscrew the retaining nut and lift
the wheel out of the vehicle.

- A
Only attempt to jack up the vehicie on
firm, level ground. Locate the jack below

the reinforced point on the sill, indicated
by the triangular indentations (dont jack the
vehicle at any other point of the sill).

Finally...

[0 Check the tyre pressure on the wheel just
fitted. If it is low, or if you don't have a
pressure gauge with you, drive slowly to
the nearest garage and inflate the tyre to
the right pressure.

[0 Remove the wheel chocks.

[J Stow the jack and tools in the comact
locations in the car.

Warning: Do not change a wheel in a situation where you risk being hit by
another vehicle. On busy roads, try to stop in a lay-by or a gateway. Be wary of
passing traffic while changing the wheel - it is easy to become distracted by

the job in hand.

0 If you have one, use a warning triangle to
alert other drivers of your presence.

0 Apply the handbrake and engage first or
reversa gear (or Park on models with
automatic transmission.

Remove the wheel tim/Mub cap (on
some models, a wire hook is provided,
which is inserted through one of the

holes in the wheel trim, and used with the
wheelbrace handle to pull off the trim). On
lower-specification models, plastic caps may
be fitted over the wheel bolts, which can be
hooked off with the tool provided.

Turn the jack handle clockwise until the

wheel is raised clear of the ground.

Unscrew the wheel bolts and remove the
whieel.

[J Have the damaged tyre or wheel
repaired as soon as possible.

Note: If & temporary space-saver spare whoal
has been fitled, special conditions apply to iis
usa, This type of spare wheel is only intended
for use in an emergency, and should not
remain fitted any fonger than it fakes fo get
the punctured wheel repaired. While the
ternporary wheel is in use, do not exceed 50
mph (B0 kmih), and avoid harsh acceleration,
braking or comerning. Note that, besides baeing

[0 Chock the wheel diagonally opposite the
one baing removed - a couple of large
stones will do for this,

[0 If the ground is soft, use a flat pisce of
wood to spread the load under the jack.

Slacken each wheel bolt by a half tumn,
using the wheelbrace. If the boits are too
tight, DON'T stand on the wheelbrace to
undo them - call for assistance from one of
the motoring organisations.

bolts. Lightly lighten the bolts with the

wheelbrace then lower the vehicle 1o the
ground. Securely tighten the whee! bolts, then
refit the wheel tim/hub cap or the bolt covers.
Mote that the wheel bolts should be slackened
and retightened to the correct torque at the
earliest possible opportunity.

narrower than a normal roadwheel, the
tempovary spare wheel is of smaller diameter;
therefore, since ground clearance will be
slightly reduced with the temporary spare in
use, lake care when travelling over rough
ground.
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......................................

* 15t compression ring, engine code AEF .. .........c0iiennnn
15t compression ring, all other enginas

2ndl compression ring, engine code AEF
2nd compression ring, all other engings . . .. .. ..vvvveerrrneas
il scraper ring, engine code AEF
0il scraper ring, all other engines

*Engine cods AEV

um andfical:
engines (cast-iron cylinder block):

0.15 mm (wear limit)

0.15 mm (wear limit)
Not measurable

0.09 to 0.12 mm (wear limit: 0.25 mm)
0.05 to 0.08 mm (wear limit: 0.25 mm)
0.03 to 0.06 mm (wear limit: 0.15 mm)

0.06 to 0.02 mm {wear limit: 0.25 mm)
0.05 to 0.08 mm (waar limil: 0.25 mm)
0.03 to 0.06 mm (wear limit: 0.15 mm)

1.0 mm

Maw Wear limit
0.20 to 0.40 mm 1.2 mm
0.20 to 0.40 mm 1.0 mm
0.20 to 0.40 mm 0.6 mm
0.20 to 0.40 mm 1.0 mm
0.25 to 0.50 mm 1.2 mm
0.25 o 0.50 mm 1.0 mm
150 mm

144 mm

A

0.05 to 0.31 mm (wear limit: 0.40 mm)
MN/A

0.07 to 0.24 mm
0.26 mm

0.07 to 0.17 mm
0.37 mm

=0.017 to -0.037 mm
-0.022 to -0.042 mm

0.02 to 0.07 mm
0.13 mm

0.03 to 0.08 mm
0.7 mm
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Crankshaft* (continu
Crankpin journal diameters:
Engine codes AER, ALL and AEV:
T o e e e 42,00 mm
1“%““‘ " Lo ) L # 4 F 848 T T AR NN NN 4‘1?5“"“
U e e e S e 41.50 mm
e e o e e 41.25 mm
All other engines:
R e e e e 47.80 mm
Tt undersl?e . .....ccvvnnrerransa At A e e 47.55 mm
e UnOeeaER - e e L D A47.30 mm
3rd undersize ..... N e e e B e T 47.05 mm
Tolerance:
ol BnOinee - e =0.022 to -0.037 mm
ENoool Sngbves . . . .. .o coi e e s b e -0.022 to -0.042 mm
Big-end running clearance:
Petrol engines:
Engine coda AEV
N e T il e et A aa A e e 0.010 to 0.047 mm
ke B L e e et eees e 0081 MM
All other engines:
e e i o S 0.020 to 0.061 mm
B T e e s e 0.091 mm
Diesal engines:
Wearlimit .............. e T e e o e T L ey B 0.08 mm

wmmmmmmmmmmmmmmmmmmmmm or the block
main bearings will distort. Even loosening the main bearing caps will have this effect. For this reason, if crankshaft or main bearing wear is suspecled,
the crankshart and cylinder block must be renewed complete, and there are no specifications relating to crankshaft main bearing dimensions provided
by the manufacturers. The main bearing specifications quoted for petrol engines do not apply to engines with an aluminium cylinder block.

Torque wrench settings Nm Ibf ft
Also refar to Chapter 2A and 28 Specifications
Petrol engines
Big-end bearing caps bolts/nuts®;
MT bolts and engine codes AER, ALL:
T e 20 15
Staga2 ...... e e Angle-tighten a further 90°
M8 bolts:
T R e e AR AR A e e e e s 30 22
e R S e e e R D e Angle-tighten a further 90°
Camshalt bearingcapbolts .. .......cccviiiiiiiniiiniinnsnanss 1 7
Camshaft bearing cap nuts:
L e e R e e e & 4
e e L L e e LTI Angla-tighten a further 90°
Crankshaft main bearing capbolts™ ... ........ ... .o ieiiann 65 48
Driveshaft-to-drive flange bolts ....................... e 45 a3
Engine ifting eye bracket bolts .. .........ccvvianvrnnnnnnrinss 20 15
Engine transmission mountings” .. ......c..ieriiieeinniinaianns See Ghapter 2A
Exhaust frontpipetomanifeld ........cc0iiiiiiiniiniiininnnns 40 30
Fiywhesl cover plate Dol .. .. ... oo v ir et e e 10 7
Gearshift finger to selectorrod ........covuevnriunaninis T 20 15
Lock carrier:
Front retaining baotts (to chassislegs) . ....oovviiiiinninnnan 23 17
Upperrstaining Bolts . ........ccviacnnnsnnasiiannnannnnnns 5 4
Transmission bellhousing to engine:
NI BONR S o o e o a5 A R 60 44
e . e e a0 58
‘Use new nuts/bolts
“Not engine codes AER, ALL
Diesel engines
Big-end bearing caps bolts/nuts*
R T T e e A AT e e i 30 22
D e e s e e e AT e AR e e R Angle-tighten a further 90°
Camshaft bearingcap s . ... .....iiniivmiieirnarranrnnrnns 20 15
Crankshaft main bearing cap bolts";
L e e et I e L e 65 48
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Driveshaft-to-drive flange bolts
Engina lifting eve bracket boits
Engine transmission mountings”

Exhaust front pipe tomanifold .............

Gear cable support bracket angle plece bolts

Gear cable support bracketnut . ...........

Gear/gate selector cables 1o support bracket

Gaarshift fingertoselectorrod ......c0000ue
Intermeadiate shaft sprocketbolt . ...........

Lock carrier:

Front retaining bolts (to chassis legs) .. . . ..

Upper retaining bolts
Piston oil jet (use suitable locking fluid)
Transmission bellhousing to engine:

R e T R e e e e

If you have decided that the engine must be
removed for overhaul or major repair work,
‘saveral preliminary steps should be taken

Locating a suitable place to work is
axtremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a workshop or garage is not
available, at the very least a solid, level, clean
work surface is required.

If possible, clear some shelving close lo the
work area, and use it to store the engine
‘components and ancillaries as they are
removed and dismantled. In this manner, the
companents stand a better chance of staying
clean and undamaged during the overhaul.
Laying out componants in groups togather
with their fixings beolts, screws etc will save
tima and avoid confusion when the engine is
rafitted.

Clean the engine compartment and
enginetransmission belore beginning the
removal procedure; this will help visibility and
help to keep tools clean,

The help of an assistant should be
available; there are ceriain instances when
ona person cannot safely perform all of the
operations required to remove the engine
from the wvehicle. Safety Is of primary
importance, considering the potential hazards
involved in this kind of operation. A second
person should always be in attendance to
offer help in an emergency. If this is the first
time you have removed an engine, advice and
aid from someone more experenced would
also be beneficial,

Plan the operation ahead of time. Before
starting work, obtain (or arrange for the hire
of) all of the tools and equipment you will
nead. Access to the following items will allow
the task of removing and refitting the
engina/transmission to be completed safely
and with relative ease: a heavy-duty trolley
jack - rated in excess of the combined weight

of the engine and transmission, complete sets
of spanners and sockets as described in the
front of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping up spilled oil, coolant and fuel. A
selection of different-sized plastic storage
bins will also prove useful for keeping
dismantled components groupad together, If
any of the equipment must be hired, make
sure that you arrange for it in advance, and
perform all of the operations possible without
it baforahand; this may save you time and

Plan on the vehicle being out of use for
quite a while, especially if you intend to carry
out an engine overhaul. Read through the
whole of this Section and work out a strategy
based on your own expearience and the tools,
time and workspace available to you. Some of
the overhaul processes may have to carried
out by a VAG dealer or an enginearing works -
these establishmeants often have busy
schedules, so it would be prudent to consult
them before removing or dismantiing the
angine, 1o get an idea of the amount of time
required to camy out the work.

When removing the engine from the vehicle,
be methodical about the disconnection of
external components. Labelling cables and
hoses as they are removed will greatly assist
the refitting process.

Always be extremely careful when lifting the
engineftransmission assembly from the
engine bay. Serious injury can result from
careless actions. If help is required, it is better
to wait until it is available rather than risk
personal injury and/or damage to components
by continuing alone. By planning ahead and
taking your time, a job of this nature, although
major, can be accomplished successfully and
without incident.

On alil models described in this manual, the
engine and transmission are removed as a
complete assembly, upwards and forwards.
This involves the removal of the lock carrier,
which is tha panal assembly that forms the
upper front part of the engine bay. Although
the lock carrier is a large assembly, its

removal is not difficult, and the benefits in
terms of ease of access are well worth the
affort involved.

Mote that the engine and transmission
should ideally be removed with the vehicle
standing on all four rcadwheels, but access to
the driveshafts and exhaust system downpipe
will be improved if the wehicle can be
termporarily raised onto axle stands.

2 Engine and transmission -
removal, separation and

Removal

All models

1 Select a solid, level surface to park the
vehicle upon. Give yourself enough space to
move around it easily. Raise the front of the
vehicle and support it on axle stands.
2 Refer to Chapter 11 and remove the bonnet
from its hinges. Also remove the noise
insulation tray from under the engine (where
fitted).
3 Referring to Chapter SA, rermove the battery
and the battery tray.
4 With reference to Chapter 1A or B as
applicable, camy out the following:
a) i the engine is to be dismantied, drafn the
&) Drain the cooling system.
5 The lock carrier is a panel assembly
comprising the front valance and bonnet lock
mechanism, radiator and grille, cooling fan,
and headlight units. s removal gives greatly-
improved access to the engine and
transmission, and allows them to be lifted out
of the vehicle via the front of the engine bay.
To remove the lock carrier, camy out the
following:
al Remove the front bumper as described in
Chapter 11,
b) Referring fo Chapter 3, disconnect the
radiator top and bottorn hoses from the
radiator.
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2.5a Disconnect the radiator fan thermo- 2.5b ... and the radiator cooling fan motor . . » then unclip the wiring hamess
switch wiring plug ... wiring plug . .. from the fan frame

| 4 . ] . ‘-._". 5
: . ) w! s
2.5d Unscrew the bayonet-fit hamess 2.5e Unclip the bonnet lock cable 2.5f ... then unhook the cable end fitting
connactor from the rear of the lock carrier connector plastic cover...

2.5g Remove the power steering reservoir ine 2.5 . ..and unclip the fluid hoses from the
mounting bolts (armowed) . . . rear of the radiator

2.5] Remove the flange screws above the 2.5k ...and the chassis rail bolts 2.5 Lock carrier assembly removed from
headlights . .. {arrowed) front of car
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& Disconnect the wiring plugs from the
radiator thermo-switch and cooling fan
motor (see fllustrations).

" & Unpiug the wiring harmess at the multivay
eonnector sifuated at the rear of the lock
carmier. The connector is a bayonet fit;
twist the housing to unlock the two
halves, then pull them apart and recover
the intermnal seal; note the alignment siripe
for use when reconnecting (see
illustration). Cover the connecior
housings with a plastic bag to prevent the
ingress of dirt or water.

& Detach the bonnet lock release cabie al

. the connector on the lefi-hand inner wing.
Linciip the plastic cover, then relaase the
cable end fitling (see Mustrations).

# Where applicable, disconnect the power
sleering fluld reservoir from the lock
carrier, unclip the fluid pipes and tie it up
out of the way, leaving the fluid pipes
attached (see illustrations).

& On modeis with air conditioning, loosen

. the refrigerant line securing clamps.

B Remove the lock carrier fixings at tha

following locations: two fanga scrows on
the uppermost edge above the headlight

units, one vertical screw each side at the
roar of the front valance, and six boits
four on the leff, two on the right)
threaded info the ends of the chassis rails

{see illustrations).

Lift the lock carrier assembiy away from

. the front of the vehicle and rest it on a

dust sheet (see ifustration); tilt the
-assembly forward as you remove i, o
avoid spilling any coolant that may remain
in the radiator. Niote: On vehicles with air
conditioning, the comprassor remains
connected o the refrigerant condenser by
the supply and return hosas, and IS
removed together with the lock camier
~assembly.

Caution: Take care to aveid kinking or

straining the alr conditioning refrigerant

Poses.

& Remove the auxiliary drivebelt and the

arivebelt pulleys, as described in Chapter 24

or 2B,

7 Beferring to Chapter 6, disconnect the

Shutch cable from the transmission.

8 Refer to Chapter 3 and perform the

Sollowing:

2l Slacken the clips and disconnect the
radiator hoses from the engine, and from
the thermostat housing/coolant pump (as
appiicable) (see ilustration).

&l Disconnect the coolant hoses from the
sxpansion tank and heater pipes.

& On vehicles with alr conditioning, refer to
Chapter 3 and carry out the following
additional operations:

2l Unboit the air conditioning fluid reservoir
from its mountings, and allow it to hang
free.

Bl Ramove the retaining bolts from the clips
securing the refrigerant condenser supply
and retum pipes.

2.8 Dlmm-cﬂngahta‘hrhmfmm'ml
tharmostat housing (petrol engine model)

¢) Unbelf the air conditioning compressor
from the engine, and allow it to rest on
the floor. Make sure the refrigerant hoses
are not under strain,
10 On models with power steering, refer to
Chapter 10 and remove the pump (see
illustration). There's no need to disconnact
the fluid lines, as long as the pump is
positioned so that the pipes are not under
strain (or likely to be damaged during engina
remaoval).,

Patrol models

11 With referance to Chapters 4A or 48, unplug
the lambda sensor at the multiway connector.
12 Referring to Chapter 5B, remove the
distributor cap, rotor amn and flash shield (see
| s
13 On 1.0 litre engines, remove the engine
top cover as described in Chapter 24

14 Refer to Chapter 9 and disconnect the
brake servo vacuum hose from the port on the
inlet manifold.

15 Refer to Chapter 4D and disconnect the
charcoal canister emission control system
hose at the connection on the inner wing.
Make a careful note of the point of connaction
to ensure comect refitting.

16 With referance to Chapter 4, carry out the
following operations:

&) Depressunse the fuel system.

b) Remove the axhaust manifold-fo-air
cleaner and throttie body airbox-to-air
cleaner ducting from the engine bay.

&) Remove the air cleaner housing from the
top of the throttle body; make & nate of
the vacuum hose connections to ensure
corract rafitting later.

d) Disconnect the acceleralor cable from the
throttle spindle lever.

@) Disconnect the fuel supply and return
hoses - obsarve the precautions af the
start of Chapter 4.

) Disconnect the wiring plugs associated
with the fuel and ignition system
components, labeling the plugs if
necessary to ald refitting.

Diesel models

17 Refer to Chapter 9 and disconnect the
brake servo vacuum hose from the vacuum

pump.

2.10 Unhndt md remove the power
steering pump

18 Refer to Chapter 4D and disconnect the
vacuum hoses from the connection points on
the EGR valve, brake servo vacuum hose, air
inlet hose and whera applicable, fuel injection
pump. Make a careful note of the order of
connection to ensure comect refitting.

19 Refer to Chapter 4C and carry out the
following operations:

a) Slacken and withdraw the banjo bols,
then discannect the fuel supply and return
hoses from the fuel injection pump.

b) Release the clip, then disconnect the
infector Bleed hose from the port on the
fuel retum union.

c) Slacken the clips and remove the infetl air
hose from the inet manifold cover,

Engine code AEF

d) Disconnect tha accelerafor cable and cold
start accelerator cable from the fuel
Injection pump.

&) Disconnect the idfe speed boost valve at
the bulkhead.

All other engine codes

i Disconnect the supplementary heater
elemant relay at the bulkhead.

gl At the frant of the engine, next to No 4
infector, disconnect the multi-plugs for
the neadls iift sender and the engine
spead sender.

h) Disconnect the multi-plug located in front
of infector Nos 3 and 4. Depending on
model, this plug serves varous funclions.

) Disconnect any further wiring plugs
relating to the diesel injection system,
labeiling them as necessary lo ald refitting.

2.12 Removing the distributor cap
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220 Unscrew ﬂu I:wmwt-ﬂt main wiring
harmess connector from the left-hand and
of the cylinder head

All models

20 Unplug the wiring harmess at the multivay
connector situated at the left-hand end of the
cylinder block. The connector is a screw fit;
twist the housing to unlock the two halves,
then pull them apart and recover the internal
seal; note the red alignment marking for use
when reconnecting (see illustration). Cover
the connector housings with a plastic bag to
prevant the ingress of dirt or water. Release
the hamess from all the metal retaining clips.
21 Later models may have up to four
separate plugs mounted in a bracket at the
jeft-hand end of the engine [see lustration).
Cover the connector housings with a plastic
bag to prevent the ingress of dirt or water.
Releasa the hamess from all the metal
retaining clips.

22 Refer to Chapter 5A and disconnect the
wiring from the altemator, starter motor and
solenoid.

23 Remove the wiring loom support bracket
frem the rear of the block.

24 With reference to Chapter 5B and Chapler
4A. B or C as applicable, identity those
sections of the engine, ignition and fualling
system electrical harness that remain
connected 1o sensors and actuators on the
engine. Establish which connectors must be
separated to permit engine removal, labelling
each connector carefully as it is
disconnected, to ensure comect refilling (see
illustration].

25 On manual transmission modaels, refer to
Emapwmandﬂmwunmmﬂumdng

hamess plugs from the front of the
transmission

u'l Lnurmodalsmwl-mumral
engine hamess plugs at the left-hand end
of the cylinder head

a) At the front of the transmission casing,
disconnact the wirfng from the réversing
light switch. Also disconnect the wiring
plug from the road speed sender on top
of tha fransmission. Depending on model,
thers may be some additional wirng
hamess plugs at the front of the
Iransmission - these should be
disconnected, and the wiring harmass
released from any retaining clips (see
ifustration).

b) Disconnect the gear selection mechanism
from the transmission.

¢} On models with cable-operated gear
sefeclion, ramove the gear selector cable
support bracket from the angine block
and the bulkhead.

26 On automatic transmission models, refer
to Chapter 78 and carry out the following:

a) Select position P, then release the
seleclor cable from the selactor lever at
the top of the transmission casing.
Remove the cable guide rall if necassary.

) Clamp the coolant hoses leading fo the
transmission fuid cooler, then relsase the
clips and disconnect the hosas from the
cooler pors.

) Unplug the wiring hamess from the
transmission af the connectors; abel each
conngector to aid refitting later.

d) Remove the torque converter cover plate
and the lransmission sump cover patle.

27 RAefer to Chapter & and separale the
driveshafts from the transmission differential
output shaft flanges. Once the driveshafts
have been separated, do not let the shafts

2.29a Fhrnmﬂwum.ﬂngnm...

224 Disconnecting the wiring hamess
from the engine

hang down at too steep an angle, or the outer
CV joints may be damaged. On automatic
transmission models, the left-hand driveshaft
mist ba removed complately.

28 With reference to Chapter 40, remove the
heat shisld, then unbaolt the axhaust downpipe
from the exhaust manifold. Recover and
discard the gasket.

20 Unbolt the engine and transmission
earthing straps from the bodywork (see
illustrations).

30 Connect a hoist and raise it so that the
waight of the engine and transmission are just
supperted. Arrange the hoist and sling so that
the engine and transmission are kept level
when they are being withdrawn from the
vehicla.

31 Unscrew and remove the engine and
transmission mounting bolts, referring to
Chapter 2A or 2B as necessary. Where
possible, leave the bonded rubbar
mountings attached to the support points;
this will avoid the need for realignment
during refitting.

32 Check around the engine and
transmission assembly to ensure that all
associated attachments are disconnected and
positioned out of the way. Engage the services
of an assistant to help in guiding the assembly
claar of surrounding components, especially
the exhaust downpipe and the power steening
fluid pipework, where applicable. Carefully
raise the engina/transmission assembly 5o
that it is clear of the mountings, and remove
the assembly from the front of the vehicle (see
lustration).

2.20b .‘.nnddlswmmimnnwlsﬂun
aarth strap

B
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33 Once the engine/transmission assembly is
clear of the vehicla, move it to an area whera it
can be cleaned and worked on.

Separation

34 Rest the engine and transmission assambly
an a firm, flat surface, and use wooden blocks
25 wadges to keep the unit steady.

Manual transmission models

35 The tranamission |s secured to the engine
by a combination of machine screws and

siuds, threaded into the cylinder block and
bellhousing - the total number of fixings
depends on the type of transmission and

wahicle specification.

35 Starting at the bottom, remove all the
screws and nuts, then carefully draw the
ftransmission away from the engine, resting it
securely on wooden blocks. Collect the locating
dowels if they are loose enough to be extracted.
Cautlon: Take care to prevent the
transmission from tilting, until the input
shaft is fully disengaged from the clutch
friction plate

37 Refer to Chapter 6, and remove the clutch
raleasa mechanism, pressune plate and friction
plate.

Automatic transmission models

38 Mark the position of the torque converter
with respect to the driveplate, using chalk or a
marker pen. Remove the three nuts that
sacure the driveplate to the torque converter;
turn the engine over using a sockel and
wrench on the crankshaft sprocket to rotate
the driveplate and expose aach nut in turm,
29 The transmission is secured to the engine
by a combination of machine screws and
studs with nuts, threaded into the cylinder
block and bellhousing - the total number of
fixings depends on the type of transmission
and vehicle specification.

40 Starting at the bottom, remove all the
screws and nuts, then carefully draw the trans-
mission away from the engine, resting it
securely on wooden blocks. Collect the locating
dicwwals if they are loose enough to be extracted.
Caution: Take care to pravent the torgue
converter from siiding off the transmission
input shaft - hold it In place as the
transmission is withdrawr.

41 Place a length of batten across the open
face of the beilhousing, fastening it with
cable-ties, to keep the torque converter in
place in its housing.

Refitting

42 If the engine and transmission have not
bean separated, go to paragraph 48,

Manual transmission models

42 Smear a little high-melting-point grease
on the spiines of the fransmission input shaft.
Do not use an excessive amount, as there s
tha risk of contaminating tha elutch friction
plate. Carefully offer up the transmission to
the cylinder block, guiding the dowels into the
mounting holes in cylinder block.

232 Engham'lﬂmiuiun assembly being
ramoved from the engine compartment

44 Refit the bellhousing belts and nuls,

hand-tightening them_ to secure the
transmission in position. Note: Do not tighten
them to force the engine and transmission
together. Ensure that the bellhousing and
eylinder block mating faces will butt together
evenly without cbstruction, before tightening
the bolts and nuts to their specified torque.

Automatic transmission models

45 Remove the torque converter restraint
from the face of the bellhousing. Check that
the drive lugs on tha targue converter hub are
correctly engaged with the recesses in the
innar wheal of the automatic transmission
fluid pump.

46 Carefully offer up the transmission to the
cylinder block, guiding the dowels into the
mounting holes in cviinder block, Observe the
markings made during the removal, to ensure
correct alignment belween the torgue
converter and the driveplate.

47 Refit the bellhousing bolts and nuts,
hand-tightening them to secure the
transmission in position. Note: Do nof tighten
them to force the engine and transmission
together. Ensure that the bellhousing and
cylinder block mating faces will butt together
evenly without obstruction, before tightening
the bolts and nuts to their specified torque,
All models

48 Attach the jib of an engine hoist 1o the
lifting eyelats on the cylinder head, and raise
the engine and transméssion from the ground.
49 Wheal tha hoist up to the front of the
vehicle and with the help of an assistant,
guide the angine and transmission in through
the front of the engine bay. Rotats the
assembly slightly so that the transmission
casing enters first.

50 W » lower the assembly slightly,
so that the transmission mounting can slide
under the mounting point on the inner wing.
When correctly aligned, the assembly can be
raised to engage the mounting, and the
through-boit can be fitted and hand-tightenad.
51 Raise the opposite side of the assembly
as required, so that the engine right-hand
mounting can be aligned and rafitted onto the
mounting on the inner wing. Insert the bolts
and tighten them by hand only at this stage.
52 Align and reconnect the engineftrans-
mission rear mounting.

53 Detach the engine hoist jib from the lifting
eyelets,

54 Settie the engine and transmission ass-
embly on its mountings by rocking it back-
wards and forwards, then tighten the mounting
nuts and bolts to their specifiad torques.

55 Reler to Chapter 8 and refitreconnect the
driveshafts to the transmission.

56 The remainder of the refitting sequence Is
a direct reversal of the removal procedure,
noting the following points:

8] Ensure that all sections of the wirng
hamess follow their original routing; use
new cabile-ties to secune the hamess in
position, keeping it away from sources of
heat and abrasion,

B On vehicles with manual transmission,
refer o Chapter 7A and reconnect the
gear salection mechanism 1o the
transmission, then check the overall
operation of the mechanism. If necessary,
adjust the gear selection rodicables.

¢} Refer to Chapter & and reconnect the
ciutch cabla to the transmission, than
check the operation of the automatic
adiustrment mechanism, where applicable,

d) On vehicles with automatic transmission,
refer fo Chapter 78 and reconnect the
selector cable to the transmission, then
chack {and Iif necessary adjust) the overall
operation of the gear selection
mechanism,

& Refil the lock carriar assembly 1o the front
of the vehicle; refitting is the reverse of
removal as described in paragraph 2 of
this Section; ensure that ail wiring hamess
conneclions are remade comectly and
tighten the retaining fixings to the
specified torgque.

f) Ensure that ail hoses are correctly rouled
and are secured with the correct hose
¢lips, where applicable. If the hose clips
originally fitted wene of the crimp variety,
they cannot be used again; proprietary
worm-diive ciips must be fitted in thefr
place, unless otherwise specified,

gl Refilf the cooling system as described in
Chapter 1A or B.

h) Refill the angine with approprizte grades
and quartities of oll (Chapler 1A or B).

Diesel models

i} Engine code AEF: with reference fo
Chapter 4C, Section 8, after reconnecting
the cold start accelerator cable to the fuel
infection pump, check and if necessary
mrmwmwmmﬁm

0 With reference fo Chapter 44 or B as
applicabla, reconnect the accelerator
cable and adjust it as necessary.

All models

57 When the engine is started for the first
time, check for air, coolant, lubricant and fuel
leaks from manifolds, hoses elc. If the engine
has been overhauled, read the notes in
Section 14 before attempting to start it.
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3 overhaul -
ary information

Warning: Petrol engine codes
AER and ALL have an aluminium
cylinder block, and the
crankshaft on these engines
must not be removed, or the block maln
bearings will distort. Even loosening the
main bearing caps will have this effect. For
this reason, if crankshaft or main bearing
wear is suspected, the crankshaft and
eylinder block must be renewed complete.
It is much easier o dismantle and work on the
engine if it is mounted on a portable engine
gtand. Thesae stands can often be hired from a
tool hire shop. Before the engine is mounted
on a stand, the fiywheel should be removed,
s0 that the stand bolts can be tightened into
the end of the eylinder block/ crankcase.
If a stand is not available, it is possible to
dismantle the engina with it blocked up on a
sturdy workbench, or on the floor. Be very
careful not to tip or drop the engine when
working without a stand.
If you intend to oblain a reconditionad engine,
all ancillaries must be removed first, to be
transferred to the replacement engine (just as
they will if you are doing a complete engine
overhaul yourself). Thase components include
the following:

Petrol engines

a) Power steering pump (Chapter 10) -
where applicable.

b} Air conditioning compressor (Chapter 3) -
where applicable.

¢) Altemator fincluding mounting
bracketsland starter motor (Chapter SA),

d) The ignition systern and HT components,
including all sensars, distributor, HT leads
and spark plugs (Chapters 1A and 5B).

&) The fuel injection system componeants
{Chaptar 4A or B).

0 Al electrical switches, actuators and
sensors, and the enging wiring hamess
{Chapter 4A or B, Chaplar 58, Chapter 12).

g) Inlet and exhaust manifolds (Chapter 24).

h) Engine oii dipstick and tube (Chapter 24).

i) Engine mountings (Chapter 24),

) Flywheel/driveplate (Chapler 24).

k) Ciutch components (Chapter 6) - manual
transmission.

Diesel engines

a) Power steering pump (Chapter 10} -
where applicable

b) Air conditioning compressor (Chapter 3) -
where applicable

&) Alternator {including mounting
bracketsland starter molor (Chapter 5A4)

d) The glow plug/pre-healing system
components (Chapler 5C)

@) All fuel system components, including the
fuel injection pump, all sensors and
actuators (Chapter 4C)

f) The brake vacuum pump (Chapter 9).
g) All electrical switches, actuators and
(Chapter 4C, Chapter 12).
h) infet and exhaus! manifolds (Chapter 28)
i The engine oil level dipstick and its tube
(Chapter 28).

J) Engine mountings (Chapter 2B).

K| Flywheel (Chapter 28).

f) Ciuteh components (Chapter 6).
Mote: When removing the external
components from the engine, pay close
attention to delalis that may be helpful or
impartant during refitting. Note the fitted
position of gaskels, seals, spacers, pins,
washers, bolls, and other small components.
If you are obtaining a ‘short’ engine (the
engine cylinder block/crankcase, crankshaft,
pistons and connecting rods, all fully
assembied), then the cylinder head, sump and
baffle plate, oil pump, timing belt (together
with its tensioner and covers), auxiliary belt
(together with its tensioner), coclant pump,
thermostat housing, coolant outlet elbows, oil
filter housing and where applicable oil cocler
will also have to be removed.

I you are planning a full overhaul, the engina
can be dismantied in the order given balow;

a) Iniet and exhaust manifolds.

b) Timing balt, sprockels and tensioner.

¢} Cylinder head,

o) Flywheel/driveplate,

a) sump.

f) il pump.

g) Piston/connecting rod assembiies,

h) Crankshaft (not engine codes AER, ALL).

4 head -
impecdone;ndmrrbhr

Mote: New and reconditioned cylinder heads
are available from VW. and from engine
specialists. Specfalist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available.
it may, therefore, be more practical for the
home mechanic to buy a reconditioned head,
rather than fto dismantle, Inspect and

4.6 ﬁnpgmpanfwnmnﬂmwm
in labelled bags or boxes

Dismantling

1 Remove the cylinder head from the engine
block, and separate the inlet and exhaust
manifolds from it (Part A or B of this Chapter).
2 On diesel modets, remove the injectors and
glow plugs (see Chapter 4C and Chapter SC).
3 On diesel models, remove the coolant
outlet elbow, together with its gasket/O-ring.
4 Where applicable, unscrew the thermostat
housing and oil pressure switch from the
cylinder head.

5 Remove the camshaft timing belt sprocket
{Part A or B of this Chapter).

8 It is important that groups of components
are kept together when they are removed and,
if still serviceable, refitted in the same groups.
If they are refitted randomly, accelerated wear
leading to early fallure will cccur. Stowing
groups of components in plastic bags or
storage bins will help to keep everything in the
right order (see illustration). Label parts
according to their fitted location, eg No 1
exhaust, Mo 2 inlet, etc - note that No 1
cylinder is nearest the timing belt end of the
engine.

7 The principal cylinder head components are
as shown (see Hlustrations).

8 Check that the manufacturer's identification
markings are visible on camshaft bearing caps;
if none can be found, make your own using a
scriber or centre-punch (see illustration). The
camshaft bearing cap nuts must be removed
progressively and in sequence to avoid
stressing the camshaft, as follows.

9 Slacken the nuts from bearing caps Nos 5,
1 and 3 first, then at bearing caps 2 and 4.
Slacken the nuts alternately and diagonally
half a turn at a time until they can be removed
by hand. Note: Camshaft bearing caps are
numbared 1 ta 5 from the timing baft end.

10 Slide the oil seal from the sprocket end of
the camshaft and discard it; a new one must
be used on reassembly.

11 Carefully lift the camshaft from the
cylinder head - do not tilt it. Support both
ends as it is removed so that the journals and
lobes are not damaged.

12 Lift the hydraulic tappets from their bores
and store them with the valve contact surface
facing downwards, to prevent the oil from
draining out. Altemnatively, place the tappets in
a tray full of oil, sufficiently deep o prevent
the tappets draining. Make a note of the
position of each tappet. as they must be fitted
to the same valves on reassembly -
accelerated wear leading to early failure will
resull if they are interchanged.

13 Tumn the cylinder head over, and rest it on
one side. Using a valve spring compressor,
compress each valve spring in tum, extracting
the split collets when the upper valve spring
seat has been pushed far enough down the
valve stem fto free them (see lllustrations). If
the spring seat sticks, tap the upper jaw of the
compressor with a hammer to free il

14 Release the valve spring compressor and
remove the upper spring seat and valve spring.
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4.7a Cylinder head components - petrol engines

1 Camshaft bearing 6 Cottars

cap bolt 7 Uppervaive
2 Camshaft bearing spring seat

cap nut 8 Valve spring
3 Camshalt bearing 9 Valve guide

cap (service part)
4 Camshaft 10 Valve stern oll
5 Hydraulic tappet )

1o s At

4.13a Valve spring compressor jaws

4.Tb Cylinder head components - diesel angines

17 Valve guide 1 Camshaft bearing 6 Uppervalve 11 Cylinder head
12 Ofl seal cap spring seat 12 Valves

13 Cylinder haad 2 Camshaft bearing 7 Valve spring 13 Swirl chamber
14 Valves cap nut 8 Valve stem oil {enging code
15 Bolt 3 Camshait seal AEF)

16 Lifting eye 4 Hydraukc tappet 9 Valve guide 14 Camshaft cover
17 HT lead brackat 5 Cotters 10 ON seal stud soal

15 Use a pair of pliers to extract the valve Cleaning

stem oil seal, Withdraw the valva itsell from the
head gaskat side of the cylinder head. If the
valve sticks in the guide, carefully deburr the
end face with fine abrasive paper. Repeat this
process for the remaining vahves.

16 On engine code AEF, if the swird
chambers are badly coked or bumed and are
in need of renewal, insert a pin punch through
each injector hole, and carefully drive out the
swirl chambers using a mallet (see
illustration).

g rhE,

valve head

4.13b ...and on

17 Using a suitable degreasing agent,
remove all traces of cil deposits from the
cylindar head, paying particular attention to
the journal bearings, hydraulic tappet bores,
valve guides and oilways. Scrape off any
traces of old gasket from the mating surfaces,
taking care not to score or gouge them. If
using emary paper, do not use a grade of less
than 100, Turn the head over and using a
blunt blade, scrape any carbon deposits from
the combustion chambers and ports.
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4.20 Look for cracking between the valve
seats

Cautlon: Do not erode the sealing surface
of the valve seal. Finally, wash the entire
head casting with a suitable solvent to
remove the remaining debris.

18 Clean the valve heads and stems using a
fine wire brush, If the valve is heavily coked,
scrape off the majority of the deposits with a
blunt blade first, then use the wire brush.
Caution: Do not erode the sealing surface
of the valve face

19 Thoroughly clean the remainder of the
components using solvent and allow them to
dry complately. Discard the oll seals, as new
items must be fitted when the cylinder head is
reassembled.

Inspection
Cylinder head casting

Note: On diesel engines, the cylinder heads
and valves cannol be reworked (although
valves may be lapped in); new or axchange
units must be obtained.

20 Examine the head casting closely to
identify any damage sustained or cracks that
may have developad. Pay particular attention
to the areas around the mounting holes, vahe
seats and spark plug holes, If cracking is
discovered between the wvalve seats,
Volkswagen state that the cylinder head may
be re-usaed, provided the cracks are no larger
than 0.5 mm wide (see illustration). More
serious damaga will mean the renewal of the
eylinder head casting.

21 Moderately pitted and scorched valve
seats can be repaired by lapping the valves in
during reassembly, as described later in this

4.22 Measuring the distortion of the
cylinder head gasketed surface

Chapter. Badly wormn or damaged valve seats
may be restored by recutting; this is a highly
specialisad operation involving precision
machining and accurate angle measurement
and as such should be entrusted to ‘a
professional cylinder head re-builder.

22 Measure any distortion of the gasketed
surfaces using & straight edge and a set of
fesler blades. Take one measurement
langitudinally on both the inlet and axhaust
manifold mating surfaces. Take several
measurements across the head gasket surface,
to assess the level of distortion in all planes
(see illustration). Compare the measurements
with the figures in the Specifications. On petrol
engines, il the head is distorted out of
specification, it may be possible to repair it by
smoothing down any high-spots on the surface
with fine abrasive paper.

23 Minimum  cylinder head heights
(measured between the cylinder head gasket
surface and the cylinder head cover gasket
surface), whare quoted by the manufacturer,
are listed in Specifications. If the cylinder
head is to be professionally machined, bear in
mind the following:

a) The minimurm cylinder head height
dimension fwhave spocifie d) must ba
adhered to.

b) The valve seats will need fo be recut to
suit the naw height of the cylinder head,
otherwise valve-lo-piston crown contact
may oceur.

¢) Before the valve seals can be recut,
check that there is enough matenial feft on
the cylinder head to alfow repair; if too
much material is removed, the valve stem

4.24 Camshaft identification markings

4.28 Checking camshaft endfloat using a
DTI gauge

may protrude too far above the top of the
valve guide, and this would prevent the
hydraulic tappets from opevating
correctly. Refer to a professional head
rebuildar or machine shop for advice.
Note: Depanding on anging type, it may
be possible o obtain new valves with
shorter valve stems - refer to your VAG
dealer for advice.

Camshaft

24 The camshaft is identified by means of
markings stamped onto the side of the shaft,
batween the inlet and exhaust lobes (see
illustration). Refer to your VW dealer or
engine overhaul specialist for an explanation
of the markings.

25 Visually inspect the camshaft for evidence
of wear on the surfaces of the lobas and
journals. Normally their surfaces should be
smooth and have a dull shine; look for
scoring, erosion or pitting and areas that
appear highly polished - these are signs that
wear has begun to occur. Accelerated wear
will occur once the hardenad exterior of the
camshaft has been damaged, so always
renew worn items. Note: If these sympltoms
are visible on the tips of the camshafit lobes,
check the comesponding tappet, as it will
probably be wom as weill.

26 Where applicable, examine the distributor
drivegear for signs of wear or damage. Slack
in the drive caused by worn gear teath will
affect ignition timing.

27 If the machined surfaces of the camshaft
appear discoloured or ‘blued’, it is likely that it
has been overheated at soma point, probably
dua to inadequate lubrication. This may have
distorted tha shaft, so check the runout as
follows: place the camshaft batween two V-
blocks and using a DTI gauge, measura the
runout at the centre journal. If it exceeds the
figure quoted in the Specifications at the start
of this Chapter, camshaft renewal should be
considered.

28 To measure the camshaft endfioat,
temporarily refit the camshaft to the cylinder
head, then fit tha first and last bearing caps
and tighten the retaining nuts to the specified
first stage torque setting - refer to Reassembily
for details. Anchor a DT gauge to the timing
pulley end of the cylinder head, and align the
gauge probe with the camshaft axis (see
illustration). Push the camshaft to one end of
the cylinder head as far as it will travel, then
rest the DTl gauge probe on the end of the
camshaft, and zero the gauge display. Push
the camshaft as far as it will go to the other
aend of the cylinder head, and record the
gauge reading. Verify the reading by pushing
the camshaft back to its original position and
checking that the gauge indicates zero again.
Note: The hydraulfc fappets must not be fitted
to the cylinder whilst this measurement fs
baing takan.

29 Check that the camshaft endfloat
measurament is within the limit listed in the
Specifications. Wear outside of this limit is



