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12 - Tension spring

13 - Bottom restoring spring
♦ Grease contact points with solid lubri-

cating paste G 000 650 (e.g. Wolfra-
kote Top Paste)

14 - Top restoring spring

15 - Brake shoe with lever for handbrake
♦ Removing and installing

⇒ page 46-10
♦ Adjusting handbrake ⇒ page 46-12

� Fig. 1 Inspecting wheel brake cylinder for
leaks

- Lift off dust seal.

Use plastic wedge 3409 for this step.

- If brake fluid is present in dust seal, replace
wheel brake cylinder.

When lifting off dust seal, ensure that the seal
is not damaged.

� Fig. 2 Inspecting thickness of brake lin-
ings through hole in brake carrier

- Unclip cap from brake carrier -arrow-.

- Inspect thickness of brake linings through
inspection hole in brake carrier.
Minimum thickness without supporting shoe
(wear limit) 2.5 mm.

Note:

Check to determine whether linings are smeared
by brake fluid or grease.
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Removing and installing brake

shoes

Special tools, testers and aids required

♦ Hook (commercially available)

♦ Solid lubricating paste G 000 650
(e.g. Wolfrakote Top Paste)

Removing

- Take off wheels.

- Remove brake drum ⇒ page 46-6, Remov-
ing and installing rear brakes.

- Remove spring retainer together with com-
pression springs.

� - Use a screwdriver to lever the brake shoes
down in direction of arrow behind the sup-
porting plate.

- Place brake shoes down on the supporting
plate.

- Detach restoring spring at bottom.

- Detach handbrake cable.

- Guide the brake shoes out between the
wheel hub and the brake carrier.

- Clamp brake shoe in a vice.

� - Remove tension spring -1- for wedge -2-.

- Use hook -A- to release top restoring spring
-3-.

� - Use hook -A- to release contact spring -1-.

- Take the pull rod -2- and the wedge -3- off
the brake shoe.

												
��	
��
												



������� Brakes/Mechanical Components 46

Edition 10.98
��������������

Installing

� - Attach contact spring at the brake shoe and
place brake shoe onto the pull rod.

- Grease contact point of pull rod with solid
lubricating paste G 000 650 (e.g. Wolfrakote
Top Paste).

� - Use hook -A- to attach contact spring -1- in
the pull rod -2-.

- Insert the wedge -3- at the same time.

Installation position:

Raised face -arrow- should remain visible when
installed.

- Insert brake shoe with brake lever into pull
rod.

- Grease contact point of pull rod with solid
lubricating paste G 000 650 (e.g. Wolfrakote
Top Paste).

� - Use hook -A- to attach top restoring spring
-3-.

- Attach tension spring -1- for wedge -2-.

- Guide the brake shoes in between the wheel
hub and the brake carrier.

- Place brake shoes onto the piston of the
wheel brake cylinder.

- Attach handbrake cable at the brake lever.

- Insert bottom restoring spring and lever brake
shoe behind the bottom support.

- Grease contact points of bottom restoring
spring at the brake shoes with solid lubricat-
ing paste G 000 650 (e.g. Wolfrakote Top
Paste).
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Installing

Notes:

Before inserting new brake pads, use resetting
and removal tool MP 9-401 to press piston into
the cylinder. Before pressing back, extract brake
fluid from the brake fluid reservoir with a bleeder
bottle otherwise - if brake fluid has been topped
up in the meantime - it may flow out and cause
damage.

Warning!

Brake fluid is toxic and must on no account be
sucked out with your mouth through a hose.

� ♦ Insert special tool MP 9-401 so that the col-
lar (arrow B) of the tool is resting against the
brake caliper.

♦ If piston is stiff, an open-end wrench waf 13
can be positioned at the wrench faces (ar-
row A) provided for this purpose.

♦ If the position of the piston is altered with a
piston resetting device, the automatic ad-
juster in the brake caliper is destroyed.

- Screw in piston by turning knurled wheel of
special tool MP 9-401 to the right.

� - Insert new pad retaining springs -arrows- and
brake pads into the brake carrier.

- Remove protective sheet from the support-
ing plate of brake pad.
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� - Pull handbrake cable -2- out of the guide tube
-1- in direction of arrow.

Installing

Installation is carried out in the reverse order.

Notes:

♦ Pay attention to installation position when
installing the handbrake cables ⇒ page
46-18.

♦ Before adjusting the handbrake, pretension
handbrake cable with the adjusting nut at the
compensating bar.

♦ Adjusting handbrake cable ⇒ page 46-17.
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Removing and installing piston for
front brake caliper

Special tools, testers and aids required

♦ Piston resetting device MP 9-403

♦ Plastic wedge 3409

♦ Brake fluid ⇒ page 00-8

♦ Assembly paste G 052 150 A2

Removing

� - Use compressed air to press piston out of
the brake caliper housing -arrow-.

Note:

Place a wooden block in the recess so that the
piston is not damaged.

� - Remove seal.

Use plastic wedge 3409 for this step.

Note:

When removing, ensure that the surface of the
cylinder is not damaged.
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Installing

- Clean surfaces of piston and seal with meth-
ylated spirits and then dry.

- Apply a thin coat of brake fluid or assembly
paste G 052 150 A2 to the piston and seal
before inserting into brake caliper housing.

- Insert new seal into the groove of the brake
caliper.

� - Fit new protective cap with the outer sealing
lip onto the piston.

� - Use a plastic wedge to insert inner sealing
lip of the protective cap into the groove of
the cylinder.

Use plastic wedge 3409 for this step.

Note:

Hold piston in front of brake caliper housing for
this step.

� - Use piston resetting device MP 9-403 to
press piston into brake caliper housing.

Note:

The outer sealing lip of the protective cap jumps
into the groove on the piston when this is done.
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------------  47-10.1 ------------

Repairing the front brake calliper, brake calliper FN-3

Summary of Components of Brake Caliper FN-3

Notes:

♦ Install the complete repair set when under-
taking repairs.

♦ New brake calipers are filled with brake fluid 
and are pre-bled.

♦ Thinly coat brake cylinder, piston and gasket 
ring with brake fluid or assembly paste

 1 - Cap
♦ insert into bushing

 2 - Guide bolts, 28 Nm

 3 - Bushing
♦ insert into brake caliper housing

 4 - Dust cap

 5 - Bleeder screw, 10 Nm
♦ thinly coat thread with brake fluid or 

assembly paste before screwing in

 6 - Brake caliper

 7 - Brake carrier
♦ screwed to the brake caliper

 8 - Pad retaining spring
♦ insert with both ends in the bores of 

the brake caliper.

 9 - Gasket ring
♦ removing and installing 

⇒ page 47-10.2

 10 - Piston
♦ removing and installing 

⇒ page 47-10.2
♦ thinly coat piston with brake fluid or 

assembly paste before fitting
♦ piston diameter: 54 mm

 11 - Protective cap
♦ do not damage when inserting the 

piston
♦ pull with the outer sealing lip onto the 

piston
♦ insert with the inner sealing lip into the 

groove of the brake caliper ⇒ page 
47-10.3

Special tools, testers and aids required

♦ Piston jig MP 9-403

♦ Plastic wedge 3409

♦ Brake fluid ⇒ page 00-8

♦ Assembly paste G 052 150 A2
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Removing and installing piston for

front brake calliper

Special tools, testers and aids required

♦ Piston resetting device MP 9-403

♦ Plastic wedge 3409

♦ Brake fluid ⇒ page 00-8

♦ Brake cylinder paste, e.g. G 052 150 A2

Removing

� - Use compressed air to press piston out of
brake calliper housing -arrow-.

Note:

Insert wooden block into the shaft so that the
piston is not damaged.

� - Remove seal.

Use plastic wedge 3409 for this step.

Note:

When removing, ensure that the surface of the
cylinder is not damaged.
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Installing

- Clean the surface on the piston and seal with
spirit and dry.

- Before inserting the piston and seal into the
brake cylinder, apply a thin coat of brake fluid
or brake cylinder paste, e.g. G 052 150 A2,
to all the parts.

- Insert new seal into the groove of the brake
calliper.

� - Fit new protective cap with outer sealing lip
onto the piston.

� - Use a plastic wedge to insert inner sealing
lip of the protective cap into the groove of
the cylinder.

Use plastic wedge 3409 for this step.

Note:

Hold piston in front of brake calliper housing for
this step.
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� - Use piston resetting device MP 9-403 to
press piston into brake calliper housing.

Note:

The outer sealing lip of the protective cap jumps
into the groove on the piston when this is done.
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Servicing rear brake calipers

Summary of components of brake caliper

Special tools, testers and aids required

♦ Resetting and removal tool MP 9-401

♦ Plastic wedge 3409

♦ Bleeder bottle (commercially available)

♦ Brake fluid ⇒ page 00-8

♦ Assembly paste G 052 150 A2

Notes:

♦ When carrying out repairs, always install the
complete repair kit.

♦ New brake calipers are filled with brake fluid
and pre-bled.

♦ When carrying out repairs, it is essential to
pre-bleed the brake calipers accordingly be-
fore installing them in the vehicle (without
brake pads) ⇒ page 47-14.

♦ Apply a thin coat of brake fluid or assembly
paste to brake cylinder, piston and seal.

1 - Self-locking hexagon bolt, 35 Nm
♦ Replace
♦ Counterhold at guide pin when slack-

ening and tightening

2 - Bleeder valve, 10 Nm
♦ Before screwing in, apply a thin coat

of brake fluid or assembly paste G 052
150 A2 to the thread

3 - Dust cap

4 - Guide pin
♦ Grease before fitting on protective cap

5 - Protective cap
♦ Fit onto brake carrier and guide pin

6 - Brake carrier with guide pins and pro-
tective cap
♦ Is supplied as a replacement part as-

sembled with adequate quantity of
grease on the guide pins

♦ If the protective caps or guide pins are
damaged, install repair kit; use en-
closed grease packing for greasing
the guide pins

7 - Protective cap
♦ Fit with outer sealing lip onto the pis-

ton
♦ Insert with inner sealing lip into the

groove of the brake caliper housing
⇒ page 47-13

8 - Piston with automatic slack device
♦ Removing and installing

⇒ from page 47-12
♦ Apply a thin coat of brake fluid or as-

sembly paste G 052 150 A2 to piston
before installing

9 - Seal
♦ Use plastic wedge for removing

⇒ page 47-12

10 - Brake caliper housing with lever for
handbrake cable
♦ If leaks exist at lever for handbrake

cable, replace brake caliper housing
♦ After servicing, pre-bleed brake

caliper housing ⇒ page 47-14
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Removing and installing piston for

rear brake caliper

Special tools, testers and aids required

♦ Resetting and removal tool MP 9-401

♦ Plastic wedge 3409

♦ Bleeder bottle (commercially available)

♦ Brake fluid ⇒ page 00-8

♦ Assembly paste G 052 150 A2

Removing

Notes:

� ♦ Insert special tool MP 9-401 so that the col-
lar (arrow B) is positioned in front of the pis-
ton.

♦ If piston is stiff, an open-end wrench waf 13
can be positioned at the wrench faces pro-
vided for this purpose (arrow A).

- Remove piston from the brake caliper hous-
ing by turning the knurled wheel to the left.

� - Take out seal.

Use plastic wedge 3409 for this step.

Note:

When removing, ensure that the surface of the
cylinder is not damaged.
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Installing

- Clean surfaces of piston and seal with meth-
ylated spirits and then dry.

- Apply a thin coat of brake fluid or assembly
paste G 052 150 A2 to piston and seal be-
fore inserting into the brake caliper housing.

� - Fit protective cap with outer sealing lip onto
the piston.

� - Insert inner sealing lip into the groove of the
cylinder with a plastic wedge.

Use plastic wedge 3409 for this step.

Note:

Hold piston in front of brake caliper housing for
this step.

Notes:

� ♦ Insert special tool MP 9-401 so that the col-
lar (arrow B) of the tool is resting against
brake caliper.

♦ If piston is stiff, an open-end wrench waf 13
can be positioned at the wrench faces pro-
vided for this purpose (arrow A).

♦ If the position of the piston is altered with a
piston resetting device or by depressing the
footbrake, the automatic slack adjuster in the
brake caliper is destroyed.

- Insert piston by turning knurled wheel to the
right.

- Insert brake pads.
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Pre-bleeding brake caliper

Note:

Position brake caliper upright for pre-bleeding.

� - Open bleeder bottle -arrow A-.

- Use a commercially available bleeder ves-
sel to pour in brake fluid long enough until
brake fluid flows out of the threaded hole
(brake hose connection) -arrow B- free of
bubbles.

- Close bleeder screw.
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Summary of components of power-assisted steering gear

Notes:

♦ It is necessary to replace various compo-
nents of the steering system following an
accident or damage to the front suspension
⇒ page 48-19.

♦ No provision is made for repairing the steer-
ing gear. In the event of complaints or prob-
lems, replace the steering gear.

♦ Replace self-locking nuts and bolts.

♦ It is not permitted to carry out any welding and
straightening work on steering components.

♦ Use only steering gear grease AOF 063 000
04 for greasing the steering rack (quantity
23 ... 27 g).

♦ Oil grade: central hydraulic fluid G 002 000

♦ Quantity of hydraulic fluid in system:
0.7 ... 0.9 ltr.

1 - Heat shield
♦ Centre with bearing bracket on power

steering gear

2 - Hexagon nut, 20 Nm

3 - Bearing bracket
♦ Only on gearbox 02K

4 - Hexagon bolt, 25 Nm

5 - Universal joint of steering column
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Removing and installing PAS gear

Special tools, testers and aids required

♦ Hose clamp MP 7-602

♦ Pliers for spring strap clip, e.g. Matra V/131

♦ Puller, Matra V 176

♦ Gearbox jack with adapter, e.g. V.A.G 1383
A with V.A.G 1359/2

♦ Sealing plug for hydraulic fluid reservoir
(commercially available)

♦ Plastic screw plugs for pipe connections at
PAS gear (commercially available)

♦ Central hydraulic fluid
TL 52 146
N 052 146 00

e.g. PENTOSIN CHF 11 S (G 002 000)

Notes:

♦ No provision is made for repairs except re-
placing the boots and the track rods.

♦ Scrupulous cleanliness is required when
carrying out work on the power-assisted
steering.

♦ Thoroughly clean connection points and the
surrounding area before disconnecting.

♦ Place removed parts down on a clean sur-
face and cover over if repairs are not carried
out immediately.

♦ Do not use any fluffing cloth.

♦ Do not remove replacement parts from their
wrapping until just before installing.

♦ Use only genuine, wrapped parts.

♦ Do not re-use drained hydraulic fluid.

♦ Replace seals.

♦ Disposal ⇒ page 48-24.
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Removing

� - Unscrew plastic nuts -1- and remove cover
-A-.

� - Unscrew hexagon bolts -1-.

Important!

Move the steering wheel into middle position
(wheels straightahead) and do not turn during the
repair work otherwise the contact spring of the
airbag unit may be damaged.

� - Use special tool -MP 7-602- to pinch off
suction line -1- (reservoir for hydraulic fluid/
hydraulic pump) close to hydraulic pump.

Illustration shows routing of line and pinching
off line on 1.9-ltr./66 kW TDI engine. Routing of
suction line on other engine differs. Suction line
should be pinched off, however, close to
hydraulic pump.

������������	��	
��	������������

02.97 � a clamping ring is fitted.

- Slacken hexagon socket screw of the clamp-
ing ring -2- sufficiently until the universal joint
can be pulled off the steering gear pinion.

- Pull universal joint off steering gear pinion
-arrow-.
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� - Use special tool, e.g. Matra V/131, to open
spring strap clip -arrow-.

- Detach return-flow pipe from hydraulic fluid
reservoir and allow hydraulic fluid to flow into
a suitable vessel.

- Use a sealing plug to seal off return-flow
opening at the hydraulic fluid reservoir.

� - Remove noise insulation panelling in the
middle and also on left and right -arrows-.

Fig. shows the noise insulation panel on mod-
els with 1.9-ltr./66 kW TDI and 1.9-ltr./50 kW
SDI engines. The noise insulation panel on other
engine versions may differ from that shown in
the illustration.

� - Use puller Matra V176 to press track rods
off the pitman arm.

Note:

Screw down hexagon nut -1- sufficiently so that
the track rod puller cannot damage the thread.



������� Steering 48

Edition 03.97

��������������
������������	������	������������

- Place a drip tray below for collecting the hy-
draulic fluid which flows out.

� - Detach pressure pipe -2- (expansion hose)
of PAS gear and seal with a plastic bag and
adhesive tape.

- Seal threaded opening for pressure pipe
connection -2- at the PAS gear (e.g. with plas-
tic screw plug).

The return-flow pipe -1- can only be dis-
connected from the PAS gear once the
subframe has been lowered.

� - Detach pendulum support at the gearbox
side by unscrewing hexagon bolts -1- and
-2-.

� - Unscrew bolts for bearing bracket -arrows-.

Note:

Only for gearbox 02K.
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Disposing of PAS gear

Special tools, testers and aids required

♦ Hydraulic fluid vessel

Notes:

♦ The oils used in the PAS gears do not con-
tain any harmful substances. These oils can
be disposed of together with old oil from en-
gines and gearboxes.

♦ Dispose of old oils in conformity with the rel-
evant environmental protection regulations.

♦ Old oils (the term old oils refers to used en-
gine and gearbox oils incl. ATF and also min-
eral hydraulic oils), which are suitable for
processing, must on no account be mixed
with brake fluid, antifreeze agent, synthetic
resin or nitro thinner, chemicals etc.

♦ After „emptying“, the old parts should be al-
lowed to drip adequately.

♦ When disposing of old parts, pay attention
to legal provisions as slight residual quanti-
ties of hydraulic fluid remain in the PAS gear.

� - Detach pipes -arrows A- from the PAS gear
by pulling off the clips. The clips must not be
re-used.

- Hold PAS gear over a collecting vessel and
turn steering pinion several times from full
lock to full lock until no further hydraulic fluid
flows out of the holes.
Holes -arrows B- must not be sealed.

- Dispose of PAS gear.
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Setting PAS gear (ZF)

Note:

Two mechanics are required for setting the steer-
ing gear. The setting should be carried out with
the engine switched off.

- Raise vehicle with lift platform.

� Wheels in straightahead position.

- A rattling noise can be heard when the steer-
ing wheel is moved alternately around the
centre axis (about 30°) if steering play is ex-
cessive.

� - The second mechanic turns the adjusting
screw (arrow) carefully into the cover to the
point at which the rattling noise is no longer
heard in the interior.

- Carry out a road test and check to ensure
that the steering moves back by itself into
the straightahead position, without sticking,
after a parking manoeuvre or cornering.
Correct setting if necessary.

� - Secure adjusting nut against turning by strik-
ing with a chisel in the collar of the steering
gear housing.
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Hydraulic fluid at operating temperature
(from about 50 °C):

- Engine idling, front wheels at straightahead
position, run for about 2 minutes.

- Unscrew cap.

- Wipe off dipstick with a clean rag.

- Screw in cap by hand and remove again.

The hydraulic fluid level which applies is that for
a cap which has previously been fully inserted.

� - Check fluid level: The fluid level should be
between the MIN and MAX markings.

Notes:

♦ If the fluid level is above the stated range,
fluid should be extracted.

♦ If the fluid level is below the stated range, it
is then necessary to inspect the hydraulic
system for leaks ⇒ page 48-30. It is not suf-
ficient simply to top up the hydraulic fluid.

- Screw in cap and tighten to 2 Nm.
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Draining, filling and bleeding PAS

system

Special tools, testers and aids required

♦ Central hydraulic fluid
TL 52 146
N 052 146 00

e.g. PENTOSIN CHF 11S (G 002 000)

Draining

- Do not run engine and raise vehicle suffi-
ciently until the front wheels are clear.

- Place basin below for collecting hydraulic
fluid.

- Open hydraulic system at suction and return
sides and allow hydraulic fluid to flow out.

- Force out remaining quantity of hydraulic fluid
by turning the steering several times from
full lock to full lock.

- Lower vehicle and re-connect hydraulic
pipes.

Notes:

♦ Do not re-use drained hydraulic fluid.

♦ Dispose of hydraulic fluid in accordance with
the applicable environmental protection regu-
lations.

Filling and bleeding

Notes:

♦ A drained hydraulic system should only be
filled when engine is cold.

♦ Central hydraulic fluid G 002 000.

♦ Quantity of hydraulic fluid in system:
0.7 ... 0.9 ltr.

- Refilling a hydraulic system ⇒ page 48-26.

� - If the hydraulic system is drained, fill up hy-
draulic fluid reservoir sufficiently until „MAX“
marking on dipstick is reached.
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- Raise vehicle sufficiently until the front
wheels are clear. Move front wheels into
straightahead position.

- With engine switched off, turn steering wheel
10 x from full lock to full lock.

- Check hydraulic fluid level and top up if nec-
essary ⇒ page 48-26.

- Lower vehicle.

- Start engine and run for about 5 seconds.
Hydraulic pump draws in hydraulic fluid.

- Switch off engine.

- Check hydraulic fluid level and top up if nec-
essary ⇒ page 48-26.

- Start engine.

- Turn steering wheel 10 x from full lock to full
lock.

- When doing this, have a second mechanic
observe hydraulic fluid level in the reservoir
and top up if necessary so that no air can be
drawn in. If no air bubbles in the reservoir
flow out of the return-flow pipe, the hydraulic
system is bled. If air bubbles repeatedly oc-
cur, it is then necessary to repeat the bleed-
ing operation.

- Switch off engine.

- Inspect hydraulic fluid level and top up if nec-
essary ⇒ page 48-26.

Any air which remains in the steering system
escapes by itself after driving about 10...20 km.
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Inspecting PAS system for leaks

Notes:

♦ If metal swarf is found in the hydraulic fluid
and/or in the reservoir, the reservoir, suction
and pressure pipe should be carefully flushed
out and replaced, if necessary.

♦ The PAS system has to be inspected for
leaks after carrying out removal and instal-
lation work and if there is a loss of hydraulic
fluid in the reservoir.

- Start engine.

- Turn steering wheel alternately to full lock
and hold tight for a short time.

This builds up the maximum possible pres-
sure.

- Inspect all hose and pipe connections for
tight fit and leaks.

- If leaks are present, retighten hose or pipe
connection to the specified maximum tight-
ening torques or replace seal or pipe.

- Inspect hoses and pipes for leaks. If leaks
are present, replace the relevant hose or
pipe.

- Inspect hydraulic pump for leaks. If leaks are
present, replace hydraulic pump.

- Inspect hydraulic fluid reservoir for leaks. If
leaks are present, replace reservoir.

- Inspect hydraulic fluid level and top up if nec-
essary ⇒ page 48-26.

Note:

If a loss of hydraulic fluid in the reservoir occurs
repeatedly and an intensive inspection has been
carried out several times of the hoses and pipes
and also their connections, the hydraulic pump
and the reservoir, the PAS gear should be re-
moved and inspected.
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- Inspect connections for leaks (air in the sys-
tem).

- Check tension of V-belt.

- Check routing of the suction and delivery
pipes (pipes pinched or touching other vehi-
cle parts).

- Inspect the steering gear attachment at the
subframe.

- Inspect the bolt connection of the hydraulic
pump to bracket/engine.

- Inspect bolt connection of belt pulley.

Note:

In order to determine whether the noises origi-
nate from the PAS system, it is recommended
to take off the V-belt of the hydraulic pump and
to run the engine without the hydraulic pump.
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The illustration shows the routing of the intake
manifold on the 1.9-ltr./66 kW TDI engine. The
steps described below should only be carried
out on this engine version.

� - Use special tool, e.g. Matra V/131, to open
spring strap clip -2-.

- Open screw-type clamp -3-.

- Unplug connector -4-.

- Remove intake manifold -1-.

Valid for all engine versions with and without air
conditioning.

� - Unbolt belt pulley; counter-hold with hexa-
gon socket wrench (size 9 mm).

Valid for all models with air conditioning and
hydraulic pump positioned at top.

� - Use special tool MP 7-602 to pinch off suc-
tion pipe of hydraulic fluid reservoir/hydrau-
lic pump.

- Use special tool, e.g. Matra V/131, to open
spring strap clip -1- and detach suction pipe
from the hydraulic pump.

- Detach pressure pipe (flexible hose) -2-.
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