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     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
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Procedure

- Remove bonnet at the hinges:
⇒ General Body Repairs; Repair Group 55; List

of components of bonnet

- On models with coded radio set, pay attention
to coding; determine if necessary.

- Remove battery:
⇒ Electrical System; Repair Group 27;

Removing and installing battery

� - Remove battery mount -arrows-.

- Raise car with a lift platform; pay attention to
the following points:

� The arms of the lift platform must be positioned

only below the side members.

� The two jacking points at the front are located

at the front side members at the level of the

marking on the sill.

Important!

On no account may the arms of the lift platform be
positioned below the sills, the front or rear
suspension.

Important!

Never start the engine and engage a gear when
the car is raised if even only one driven wheel is
touching the ground.
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Removing and Installing 10

� The two rear jacking points are located at the

rear side members at the level of the marking

on the sill.

� - Remove noise insulation panel -arrows-.

- Open filler cap of coolant expansion reser-
voir.

- Place drip tray (e.g. V.A.G 1306) below the
engine.

� - Turn drain plug -arrow- at the radiator to the
left (anti-clockwise) and pull to the rear; fit
auxiliary hose onto connection if necessary.
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� - Remove engine cover -1-.

- Remove air filter -2-.

Note:

Do not use a power or air screwdriver.

- Detach vent hose for crankcase at air filter.

- Detach air hose at warm air manifold.

� - Unplug connector from speedometer sender
(G22) -1- and switch for reversing lights (F4)
-2-.

� - Use a screwdriver to lever front shift rod -1-
off shift lever -2-, take off lock washers -3-
and lift bracket -4- up and off.

- Separate bracket -4- from shift rod with
balancing weight -5- by turning 90° to the
right, swivel shift rod and balancing weight
up and separate from bearing bracket -6-.

This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 30
     /EncodeColorImages true
     /GrayImageFilter /FlateEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings true
     /CalGrayProfile (Äë )
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages false
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth 8
     /PreserveOverprintSettings true
     /AutoRotatePages /PageByPage
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ColorACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth 8
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages false
     /DownsampleMonoImages false
     /DownsampleColorImages false
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages false
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /FlateEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 400 400 ]
>> setpagedevice



�������

Edition 10.96
��������������

������������	�����	������������

Removing and Installing 10

� - Use a screwdriver to lever long coupling rods
off selector lever -arrows-. Unbolt front shift
lever -1- at gearbox.

- Unscrew bolts -2- and take shift bracket -3-
together with coupling rods and front shift
lever off the gearbox.

� - Disconnect earth strap from top bolt connect-
ing engine/gearbox -1-.

- Unbolt cable holder -3- at top of starter
-arrow-.
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� - Detach coolant hoses from connections
-1 ... 6- of the coolant thermostat housing
(spring strap clips).

- Unplug connector at coolant temperature
sender (G62) -7-.

- Unplug connector at Hall sender (G40)/
distributor.

- Unplug connector at knock sensor 1 (G61)
below the coolant pipe.

- Detach vacuum hose to the brake servo unit
from the intake manifold (clamp-type clip).

- Detach coolant hose at top of radiator (quick-
coupling).

� - Unplug connectors -arrows- for injectors
(N30 ... N33).

- Unplug connector -1- for intake air tempe-
rature/intake manifold pressure sender (G42/
G71).

- Unplug connector -2- for throttle valve control
unit (J338).

- Unplug connector -4- for oil pressure switch
(F22).

- Unclip cable guide -3- together with cables
from fuel rail.

- Disconnect throttle cable at throttle valve
control unit.

Important!

Fuel system is pressurised! Place cleaning rags
around the connection point before opening the
system. Then, release the pressure by carefully
detaching the connection point.

� - Detach fuel feed pipe -1- and fuel return flow
pipe -2- by applying pressure to the release
catches at the separation point. Pipes and
connectors are colour-coded.

- Detach hose -3- at the ACF reservoir.
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Removing and Installing 10

- Unbolt coolant expansion reservoir and place
down to the outside (coolant hoses remain
connected).

Note:

Before removing the ribbed V-belt, mark the
direction of running. If a belt which was already
used is re-fitted to run in the opposite direction,
it may be destroyed. When installing the belt,
ensure it is correctly located in the belt pulleys.

� - Swivel tensioning element in direction of
arrow in order to slacken the ribbed V-belt.

- Take off ribbed V-belt.

- Unbolt 2 brackets for delivery pipe of PAS
(on left of gearbox and below starter).

- Unbolt belt pulley of hydraulic pump of PAS.

- Unbolt hydraulic pump of PAS and tie up to
the front of the vehicle. The pipes remain
connected.

- Remove crankshaft belt pulley.

� - Unbolt cable -1- from terminal 30/B+ at
alternator.

- Unplug connector -2- from terminal D+.

- Unscrew cable clip -3-.

- Take pipe out of guide tube (at exhaust
manifold).

� - Unbolt cable -1- from the starter and unplug
connector -2-.
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Models with air conditioning

Important!

The refrigerant circuit of the air conditioning
system must not be opened.

- Unbolt bracket for refrigerant hoses.

� - Unbolt compressor of air conditioning
system, lower together with the connected
refrigerant hoses and tie up at the towing eye
on the inside of the bumper -arrow- with wire.

Note:

Place a soft protection around bumper to avoid
it being damaged by the wire.

- Remove alternator.

All models

� - Unbolt clutch slave cylinder from gearbox
-arrows-, place down and secure with wire.
Do not open piping system.

Note:

Do not depress clutch pedal.

� - Unbolt pendulum support -arrows-.

- Unbolt drive shafts from the flanges of the
gearbox.

- Place right drive shaft to the rear and tie
tightly with wire to the subframe; allow left
drive shaft to hang down.
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Removing and Installing 10

� - Disconnect front exhaust pipe from exhaust
manifold by unscrewing the nuts -arrows-.

� - Slacken double clip -A- and separate exhaust
system.

- Place output pipe of catalytic converter as
far up as possible (e.g. foam between pipe
and double clip) so that the front exhaust pipe
is positioned as far down as possible and
does not obstruct removal of the engine.

- Place coolant hoses and electric cables to
the side and attach.
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� - Attach suspension device MP 9-201 as
follows and take up weight of engine with
workshop crane:

Belt pulley side:
2nd hole of rail in position 1 (unbolt bracket
for engine cover first of all, if necessary)

Flywheel side:
2nd hole of rail in position 5

Important!

Use locking pins at the hooks and inserted pins.

Notes:

♦ The pin positions of the supporting bar
marked with 1 ... 4 point toward the belt
pulley.

♦ The holes in the rails are counted from the
hook.

� - Remove engine mount -A- and gearbox
mount -B- by unscrewing bolts -1 ... 3-.
Unbolt the oil reservoir of the PAS before
removing the engine mount.

- Turn engine/gearbox slightly to the left
(engine to the front, gearbox to the rear) and
lift up and out.

Note:

When lifting engine/gearbox out, it is essential
that a second fitter guides the assembly to avoid
damage because of the tight clearance to the
body.
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� - Unscrew bolts -1 ... 8- at the engine/gearbox
flange. Bolt -7- holds small cover plate in
place.

- Separate engine and gearbox.

Attaching engine to repair stand

- Remove intermediate plate by taking out
flywheel and pressure plate ⇒ page 13-8.

� - Bolt engine to engine holder MP 1-202
-arrows- (at the 2 dowel sleeves with long
mounts, at the top only 1 bolt on left) and
attach to the repair stand MP 9-101.

Note:

The engine must not be attached to the repair
stand for measuring the cylinder bore (⇒ page
13-14).

Installing

Notes:

♦ Always replace seals and gaskets when
carrying out removal and installation work on
the engine.

♦ Replace self-locking nuts.

Procedure:

Installation is performed in the reverse order;
pay attention to the following points:

- Check whether dowel sleeves for centring
engine/gearbox are inserted in the cylinder
block; insert if necessary.
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� - Attach intermediate plate to sealing flange
and fit onto the dowel sleeves -arrows-.

- Install pressure plate and flywheel ⇒ page
13-8.

- Grease the splines of the gearbox input shaft
lightly with G 000 100.

- Install slave cylinder of the hydraulic clutch:
⇒ 5-speed Manual Gearbox 02K; Repair

Group 30; Servicing clutch mechanism; List
of hydraulic components

- Attach shift mechanism:
⇒ 5-speed Manual Gearbox 02K; Repair

Group 34; Servicing shift mechanism

- Adjust shift mechanism:
⇒ 5-speed Manual Gearbox 02K; Repair

Group 34; Servicing shift mechanism;
Adjusting shift mechanism

- Align engine/gearbox free of stress by
shaking and tighten securing bolts.

- Install hydraulic pump for PAS:
⇒ Running Gear; Repair Group 48; Removing

and installing hydraulic pump of power
assisted steering

Models with air conditioning

- Install AC compressor:
⇒ Heating, Air Conditioning; Repair Group 87;

Air Conditioning; Detaching and attaching
compressor at bracket

� - Push back threaded bushes -B- for retaining
bolts -A- slightly in direction of arrow to more
easily fit on the AC compressor.

All models

- Install ribbed V-belt ⇒ page 13-5.

- Install drive shafts:
⇒ Running Gear; Repair Group 40; Servicing

front suspension; Removing and installing
drive shafts
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- Install catalytic converter and align exhaust
system free of stress ⇒ page 26-1.

- Attach coolant hoses ⇒ page 19-1.

- Fill system with coolant ⇒ page 19-2.

- Do not re-use drained coolant if the cylinder
head, cylinder block, cylinder head gasket,
radiator or heat exchanger have been
replaced.

- Before starting the engine, check oil level
⇒ page 17-4.

- Electrical connections and routing:
⇒ Current Flow Diagrams, Electrical Fault

Finding and Fitting Locations binder

- Adjust throttle cable ⇒ page 20-13.

- Interrogate fault memory:
⇒ 1.6 ltr./55 kW Engine, 1AV Fuel Injection and

Ignition System; Repair Group 01; Self-
Diagnosis; Interrogating and erasing fault
memory

Note:

Faults are stored as a result of unplugging the
connectors. After installing, interrogate fault
memory and erase if necessary.

- Check ignition timing and adjust if necessary:
⇒ 1.6 ltr./55 kW Engine, 1AV Fuel Injection and

Ignition System; Repair Group 28; Testing
and setting ignition timing

- Carry out basic setting:
⇒ 1.6 ltr./55 kW Engine, 1AV Fuel Injection and

Ignition System; Repair Group 24; Carrying
out basic setting

Tightening torques

Notes:

♦ The tightening torques apply to nuts and bolts
which have been only slightly greased, oiled,
phosphatised or blackened.

♦ Additional lubricants such as engine or gear
oil are approved, but not Molykote.

♦ Do not use any degreased parts.

♦ Tolerance for tightening torques ± 15 %.
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
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     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 30
     /EncodeColorImages true
     /GrayImageFilter /FlateEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings true
     /CalGrayProfile (Äë )
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages false
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth 8
     /PreserveOverprintSettings true
     /AutoRotatePages /PageByPage
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ColorACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth 8
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages false
     /DownsampleMonoImages false
     /DownsampleColorImages false
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages false
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /FlateEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 400 400 ]
>> setpagedevice



�������13 Crank Assembly

���������������	
�������������� Edition 08.96
������������	�

Cylinder block

Note:

Repair work on the clutch:
⇒ 5-speed manual gearbox 02K; Repair Group

30; Servicing clutch

1 - Cylinder block
♦ Disassembling and assembling cylin-

der block, crankshaft and flywheel
⇒ page 13-8

♦ disassembling and assembling piston
and conrod ⇒ page 13-12

2 - 50 Nm
♦ Tightening sequence:

first of all tighten the top right bolt, then
bottom right bolt, and the last of all the
left bolts (looking in direction of travel)

3 - Oil filter
♦ Use tensioning strap for slackening
♦ Lightly oil seal
♦ 20 Nm
♦ After pouring in oil, check for leaks

4 - 20 Nm

5 - 15 Nm

6 - Oil sump
♦ Clean sealing surfaces before install-

ing
♦ Apply silicone sealant D 176 404 A2

to the sealing surfaces ⇒ page 17-5,
installing oil sump

7 - Seal
♦ Replace

8 - Oil drain plug, 20 Nm

9 - Bracket
♦ for vane pump and alternator

10 - 45 Nm

11 - Washer

12 - Tensioning pulley

13 - Tensioning element
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File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
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     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
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     Compression Type: CCITT
     CCITT Group: 4
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     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
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Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
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     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
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     ASCII Format: No
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GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
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COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
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     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
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     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
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     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
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     Preserve Document Information From DSC: Yes
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     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
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     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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Crank Assembly 13

- Rotate crankshaft twice in direction of rota-
tion of engine, position again to TDC and
check setting.

- Install top and bottom parts of toothed belt
guard.

- Install belt pulley.

- Install ribbed V-belt ⇒ page 13-5.

- Check ignition timing, set if necessary:
⇒ Repair Group 28; Injection and ignition sys-

tem; Checking and setting ignition timing

Inspecting semi-automatic toothed
belt tensioning pulley

Inspection condition

� Toothed belt fitted on and tensioned

Inspection procedure

- Rotate crankshaft twice in direction of rotation
of engine and position to TDC of cylinder 1.

� - Apply firm pressure with your thumb to the
toothed belt -arrow A-
The pointer on the tensioning pulley -arrow B-
should alter its position.

- Release the pressure on the toothed belt.

- Rotate crankshaft twice in direction of rota-
tion of engine.

- Check position of the pointer of the tension-
ing pulley. It should have returned to its origi-
nal position.

If the pointer of the tensioning pulley is not in its
original position:

- Replace tensioning pulley.
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Disassembling and assembling cylinder block, crankshaft and flywheel

1 - Bearing shell 1, 2, 4 and 5
♦ Do not mix up used bearing shells

(mark)

2 - 65 Nm

3 - Bearing caps
♦ Bearing cap 1: belt pulley end
♦ Bearing cap 3 with recesses for thrust

washers

♦ Retaining lugs of the bearing shells of
cylinder block/bearing caps should be
positioned one above the other

4 - Bearing shell 3

5 - Thrust washer
♦ For bearing cap 3
♦ Pay attention to positioning element
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     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
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Email: info@impressed.de
Web: www.impressed.de

<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 30
     /EncodeColorImages true
     /GrayImageFilter /FlateEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings true
     /CalGrayProfile (Äë )
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages false
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth 8
     /PreserveOverprintSettings true
     /AutoRotatePages /PageByPage
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ColorACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth 8
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages false
     /DownsampleMonoImages false
     /DownsampleColorImages false
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages false
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /FlateEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 400 400 ]
>> setpagedevice



��������� ������	

��
��

�������������
��������������

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

�������������
♦ ����������������	�
��

♦ ���	��������� ��������������������	�

�����������
♦ �������������� �!�������	��!�	��
♦ "����!���������!������!��⇒�#��$�

♦ "����!���������!������!��⇒�#��$��

��������
♦ "����!��	��⇒�#��$�%
♦ ���������������	���	����	���������!�&

����!'������
♦ (��	��	������	��!�	��� �!����	����

)���������'�����
♦ *�������	������������	����������� 	����&

��������♦∅�����	�+�,-$./0

������������
♦ " ����  1����������	���	�-��
2
♦ ���	���������������������������
&��0������ ��!�������
♦ �����!�����������	��'
♦ ��������!�����!'�������&(&
♦ #��������	!���	�+

��������� &3&� �	���� �	����� ���� )���
�����'�����

♦ 2����� !	���!�� ��� �!��� ����� !	�&
�����������

♦ 4	!������5����'�)'�����	��"�#$%�����&$  
♦ ��'��������	���	� ��������	!���	�
♦ 6	��	����5���������)�������������
♦ 2��!��������!	���!��	���������������&

��������1��	��	��������������������&
��	��⇒�#��$�0

�����������' ��(
♦ "����!��!'�������)	���⇒�#��$�.♦∅�2'������+�,-$0
)������*��+$�
♦ ��'��������	���	� ��������	!���	�
♦ 2����� !	���!�� ��� �!��� ����� !	�&

�����������,������*'� �-./01%23��&$��+4��*��5,.67
♦ �����!�

������������	�89:8;	�������������

This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
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Crank Assembly 13

� Fig. 1 Inspecting piston ring gap clearance

- Push ring at right angle from above in as far
as the bottom cylinder opening, about 15 mm
away from edge of cylinder.

Piston ring New Wear limit
dim. in mm

1. Compression ring 0.20 ... 0.50 1.0

2. Compression ring 0.40 ... 0.70 1.0

Oil scraper ring
1-part 0.25 ... 0.50 1.0
3-part 0.40 ... 1.40 — 1)

1) not possible to state wear limit

� Fig. 2 Inspecting piston ring end clearance

Clean ring groove before inspecting.

Piston ring New Wear limit
dim. in mm

1. Compression ring 0.04 ... 0.08 0.15

2. Compression ring 0.04 ... 0.08 0.15

Oil scraper ring
1-part 0.04 ... 0.08 0.15
3-part cannot be measured

� Fig. 3 Inspecting pistons

Special tools, testers and aids required

♦ External micrometer 75 ... 100 mm

- Measure at about 10 mm from bottom edge,
offset 90° to piston pin axis. Difference com-
pared to nominal size

max. 0.04 mm
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Cylinder Head/Valve Gear 15

Removing and installing cylinder head

Testing compression pressure ⇒ page 15-5

Notes:

♦ If installing a replacement cylinder head with a
camshaft in place, the contact faces between
bucket tappets and cam sliding surface have
to be oiled after installing the head.

♦ The plastic bases supplied as a protection
for the open valves must not be removed until
just before fitting on the cylinder head.

♦ When replacing the cylinder head the entire
coolant has to be changed.

1 - Top part of toothed belt guard

2 - Tooth belt
♦ Inspect for wear
♦ Do not kink
♦ Removing and installing, tensioning

⇒ page 13-5
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Removing

� - Follow the sequence when slackening the
cylinder head bolts.

Installing

- Carefully remove any gasket residues. Ensure
that no long scores or scratches are produced
during this step (if using emery paper, the
roughness must not be less than 100).

- Carefully remove any sanding and grinding
residues.

� - To centre the cylinder head, screw guide bolts
form MP 1-208 into the rear outer holes for
the cylinder head bolts -arrows-.

- Fit on cylinder head gasket. Inscription (part
number) should be legible.

- Fit on cylinder head, insert the remaining 8
cylinder head bolts and tighten by hand.

- Use bolt turner from MP 1-208 to unscrew
guide bolts through the bolt holes and insert
cylinder head bolts.

� - Tighten cylinder head in four stages in the
tightening sequence shown, as follows:

- 1. Tighten initially with torque wrench:
stage I = 40 Nm
stage II = 60 Nm

- 2. Torque further with rigid wrench:
stage III = 1/4 turn (90°)
stage IV = 1/4 turn (90°)

This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 30
     /EncodeColorImages true
     /GrayImageFilter /FlateEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings true
     /CalGrayProfile (Adobe Gray - 20% Dot Gain)
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages false
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth 8
     /PreserveOverprintSettings true
     /AutoRotatePages /PageByPage
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ColorACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth 8
     /ColorImageResolution 72
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages false
     /DownsampleMonoImages false
     /DownsampleColorImages false
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages false
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 72
     /ColorImageFilter /FlateEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 400 400 ]
>> setpagedevice



�������

Edition 08.96
��������������

������������	��	
		������������

Cylinder Head/Valve Gear 15

Testing compression pressure

Special tools, testers and aids required

♦ Compression pressure tester, e.g. V.A.G
1381 or V.A.G 1763

Test condition

� Engine oil temperature at least 30 ° C

Procedure

- Unplug connector from the Hall sender (distri-
butor).

- Open throttle valve fully.

- Use compression pressure tester, e.g. V.A.G
1381 or V.A.G 1763, to test compression
pressure.

Note:

Using the tester 
⇒

 Operating instructions.

- Operate starter for as long as necessary until
no further pressure rise is indicated by the
tester.

Compression pressures

new: 10...15 bar
wear limit: 7 bar

Permissible difference between all cylinders:
3 bar
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� Fig. 4 Valve dimensions

Note:

Valves must not be reworked. Only grinding-in
is permissible.

Dimension Inlet valve Exhaust valve

∅ a mm 35.6 29.0

∅ b mm 6.963 6.943

c mm 94.8 95.0

α ∠° 45 45

Reworking valve seats

Special tools, testers and aids required

♦ Depth gauge/caliper gauge

♦ NAC milling cutter for reworking valve seats

♦ Grinding paste

Notes:

♦ When carrying out repairs to engines with
leaking valves, it is not sufficient to machine
or replace the valve seats and valves. It is
also necessary to inspect the valve guides
for wear, particularly on engines with a high
mileage.

♦ Rework valve seats only sufficiently in order
to achieve a proper contact pattern. Before
reworking, it is necessary to calculate the
maximum permissible reworking dimension.
If the reworking dimension is exceeded,
proper operation of the hydraulic valve
clearance compensation elements is not
assured and the cylinder head has to be
replaced.

Calculating maximum permissible reworking
dimension

- Insert valve and press firmly against the valve
seat.

Note:

If the valve is replaced as part of repair work,
use a new valve for the measurement.
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Cylinder Head/Valve Gear 15

Distance measured 36.5 mm
- Minimum dimension 35.8 mm

= max. permissible reworking dimension 0.7 mm

� - Measure distance -a- between end of valve
stem and top edge of cylinder head.

- Calculate maximum permissible reworking
dimension from the distance measured and
the minimum dimension.

Minimum dimensions:
Inlet valve 35.8 mm
Exhaust valve 36.1 mm

Distance measured less minimum dimension
= max. permissible reworking dimension.

Example:

Note:

If the max. permissible reworking dimension is
0 mm, repeat measurement with a new valve. If
the max. permissible reworking dimension is
once again 0 mm, replace cylinder head.

� Reworking valve seats

Dimension Valve seats

∅ a mm Valve seat 34.4 -0.1 - inlet
diameter valve

27.8 -0.1 - exhaust
valve

b mm max. perm. reworking dimension

c mm Valve seat 1.7 ... 2.0
width: for inlet and exhaust valve

Z Bottom edge of cylinder head

45° Valve seat angle

30° Top correction angle

60° Bottom correction angle
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Procedure

Reworking can be carried out by machine or by
hand. The following conditions have to be met:

� Wear limit of valve guides must not exceed
the permissible dimension ⇒ page 15-13.

� Use NAC milling cutter with carbide metal
tips (min. 90 HRC).

� Reworking valve seats with NAC hand
milling cutter

- Place cylinder head on a felt base and secure
it to prevent it turning.

- Match diameter of guide drift to diameter of
valve guide.

Valve guide Guide drift ∅ mm

Inlet valve
7.0 -0.01

Exhaust valve

- Match diameter of milling cutter to diameter
of valve seat.

Valve seat Milling Milling Milling
cutter 90° cutter 120° cutter 60°∅ mm∅ mm∅ mm

Inlet valve 37 38 21/34

Exhaust valve 30 32 21/34

� Sequence of milling

1. Machine valve seat with 90° milling cutter
until a proper contact pattern is achieved
(do not exceed max. permissible re-
working dimension).

2. Mill top correction angle with 120° milling
cutter until valve seat diameter „a“ is
achieved (⇒ page 15-9).

3. Rework bottom correction angle with 60°
milling cutter until the valve seat width „c“
is achieved (page 15-9).
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Cylinder Head/Valve Gear 15

� - Use fine grinding paste to grind in valve/valve
seat -arrows- so that a proper contact pattern
is achieved.

- Inspect valve for leaks.

The inspection can be carried out with water
paint (proper contact pattern around entire
circumference) or by filling fuel into the
combustion chamber (no fuel should flow out at
the valve seat).

Note:

After installing the cylinder head, inspect
hydraulic bucket tappets ⇒ page 15-11.
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Replacing camshaft seal

Special tools, testers and aids required

♦ Sprocket lock MP 1-216

♦ Seal extractor MP-1-215

♦ Guide sleeve from insertion tool MP 1-207

♦ Seal insertion tool MP 1-214

♦ Torque wrench, e.g. V.A.G 1332
(40...200 Nm)

Removing

- Remove ribbed V-belt 
⇒

 page 13-5.

- Remove belt pulley and top and bottom parts
of toothed belt guard.

- Slacken camshaft sprocket (use Sprocket
lock MP 1-216)

- Slacken tensioning pulley and take off toot-
hed belt.

- Pull off camshaft sprocket.

- Remove rear toothed belt guard.

- Unscrew inner part of the seal extractor
MP 1-215 two turns (about 3 mm) from the
outer part and lock in place with knurled bolt.

� - Oil thread head of seal extractor and knock
extractor into the seal with light blows from a
plastic-headed hammer. The knurled bolt
should be positioned as illustrated during this
step.

- Screw extractor as far as possible into the
seal using considerable force.

- Slacken knurled bolt and turn inner part against
the camshaft until the seal is pulled out.
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Cylinder Head/Valve Gear 15

Installing

- Lightly oil sealing lip of the seal.

- Use guide sleeve from MP 1-207 to fit on
seal.

- Take off guide sleeve.

� - Use MP 1-214 to press in seal as far as the
stop. Fit two washers between thrust sleeve
and hexagon bolt.

- Install toothed belt ⇒ page 13-5.

Inspecting hydraulic bucket tappets

Special tools, testers and aids required

♦ Feeler gauge

♦ Wooden or plastic wedge

Notes:

♦ If the bucket tappet is faulty, always replace
complete (cannot be adjusted or repaired).

♦ Irregular valve noises during starting are
normal.

♦ After installing new bucket tappets, wait
about 30 minutes before starting the engine.
The hydraulic valve clearance compensation
elements have to settle (otherwise valves will
strike the pistons).

♦ Place removed bucket tappets down on a
clean surface with the contact face (camshaft
side) facing down.

Inspection procedure

- Start engine and continue running until the
radiator fan has cut in once.

- Increase engine speed to about 2500 rpm
for 2 minutes.

If the hydraulic bucket tappets are still loud,
inspect all the tappets as follows:

- Remove cylinder head cover
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- Rotate crankshaft in clockwise direction until
the cams of the bucket tappet to be inspected
are facing up.

� - Use a wooden or plastic wedge to press
bucket tappet down. If it is possible to insert
a 0.20 mm feeler gauge between camshaft
and bucket tappet, replace tappet.

Removing and installing camshaft

Special tools, testers and aids required

♦ Counterholder MP 1-216

♦ Torque wrench, e.g. V.A.G 1331
(5...50 Nm)

♦ Torque wrench, e.g. V.A.G 1332
(40...200 Nm)

Removing

- Remove ribbed V-belt 
⇒

 page 13-5.

- Remove belt pulley and top and bottom parts
of toothed belt guard.

- Slacken camshaft sprocket (use counter-
holder MP 1-216).

- Slacken tensioning pulley and take off toot-
hed belt.

- Pull off camshaft sprocket.

- Remove rear toothed belt guard.

- Remove cylinder head cover.

- Remove distributor.

� - First of all remove bearing caps 5, 1 and 3.

- Slacken bearing caps 2 and 4 alternately and
diagonally.
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Cylinder Head/Valve Gear 15

Replacing valve stem seals

(cylinder head installed)

Special tools, testers and aids required

♦ Puling device MP 1-206

♦ Assembly device MP 1-213

♦ Pressure hose MP 1-210

♦ Assembly lever MP 1-211

♦ Valve stem seal fitting tool MP 1-212

Removing

- Remove camshaft 
⇒

 page 15-12.

- Remove bucket tappets (do not mix up) and
place down with the contact surface facing
down.

- Unscrew spark plugs.

- Position piston of the relevant cylinder to
“bottom dead centre”.

� - Insert assembly device MP 1-213 and posi-
tion mounting to height of stay bolts.

- Screw pressure hose MP 1-210 into the spark
plug thread and apply a constant pressure
to the cylinder.

min. 6 bar

- Use assembly lever MP 1-211 to remove
valve springs.

Note:

If the valve collets are tight, detach by applying
light blows with the hammer to the assembly
lever.

- Use MP 1-206 to pull off valve stem seals.

Installing

� - Fit plastic sleeve -A- onto the valve stem in
order to avoid damaging the new valve stem
seals.

- Oil valve stem seals -B-, insert into fitting tool
MP 1-212 and carefully push onto the valve
guide.
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     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
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Testing oil pressure and oil
pressure switch

Special tools, testers and aids required

♦ Oil pressure tester V.A.G 1342

♦ Diode test lamp (e.g. V.A.G 1527)

♦ Adapter cable set V.A.G 1594

♦ Current flow diagram

Operation of dynamic oil pressure warning
system

The oil pressure switch is opened when
pressureless and closed when the switching
pressure is reached.

The oil pressure warning is activated about 10
s after the ignition is switched on („terminal 15
on“).
Cut-in delay of oil pressure warning: about 3 s
Cut-off delay of oil pressure warning: about 5 s

Testing warning lamp

After switching on the ignition (engine not
running), the oil pressure warning lamp in the
dash panel insert should come on for about 3 s
and then go out. The check is interrupted if the
engine runs.

Warning criteria

The visual oil pressure warning comes on (oil
pressure warning lamp flashes) and the buzzer
sounds 3 times as an audible warning if one of
the following conditions exists:

� „Ignition on“, engine not running, oil pressure
switch closed

� Engine speed greater than 1500 rpm, oil
pressure switch open

- At an engine speed of more than 5000
rpm, the oil pressure warning is not
cancelled also not if the oil pressure
switch is closed. The oil pressure warning
is cancelled when engine speed is less
than 5000 rpm.
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- If the oil pressure switch is open for only
0.5...3 s at an engine speed of more than
1500 rpm, this is stored in the combina-
tion processor of the dash panel insert. If
this condition occurs 3 times when the
engine is running, the oil pressure
warning is immediately activated and is
also not cancelled when engine speed is
less than 1500 rpm.
The oil pressure warning is cancelled
once the oil pressure switch is closed for
more than 5 s at an engine speed of more
than 1500 rpm, or with „Ignition off“.

Test conditions

� Engine oil level o.k., inspecting ⇒ page 17-4

� Oil pressure warning lamp (K3) should come
on for about 3 s when ignition switched on

� Engine oil temperature at least 80 °C (ra-
diator fan should have cut in once)

Testing oil pressure switch

- Disconnect cable from the oil pressure
switch.

� - Unscrew oil pressure switch and screw in oil
pressure tester (e.g. V.A.G 1342).

- Screw oil pressure switch -2- into V.A.G
1342.

- Connect brown cable -1- of the tester to earth
(-).

- Connect diode test lamp (e.g. V.A.G 1527)
to oil pressure switch -2- and to battery
positive (+).

- Start engine and slowly increase engine
speed.

- At a pressure of 0.03...0.06 MPa, the LED
should come on; if not, replace oil pressure
switch.
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Testing oil pressure

- Unscrew oil pressure switch and screw in
V.A.G 1342.

- Screw oil pressure switch into V.A.G 1342.

- Start engine (engine oil temperature at least
80 °C).

♦ Oil pressure when engine idling: min. 0.1
MPa

♦ Oil pressure at 2000 rpm: 0.2...0.5 MPa

If the specifications are not achieved:

- Replace pressure relief valve in oil pump
cover 
⇒

 page 17-3.

Removing and installing oil sump

Special tools, testers and aids required

♦ Socket bit 3249

♦ Hand electric drill with plastic brush

♦ Flat scraper

♦ Torque wrench 5...50 Nm
(e.g. V.A.G 1331)

♦ Silicone sealant D 176 404 A2
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Removing

� - Remove noise insulation panel -arrows-.

- Drain engine oil.

- Unbolt oil sump.

Notes:

♦ Use wrench socket 3249 to unscrew oil sump
bolts at the flywheel side.

♦ If the bolts drop behind the intermediate plate
(page 13-9, item 12), press intermediate
plate off slightly after removing the oil sump
and take out bolts.

- Take off oil sump; detach with light blows
from a rubber-headed hammer if necessary.

- Remove residues of sealant on cylinder block
with a flat scraper.

� - Remove residues of sealant on the oil sump
with rotating plastic brush (wear eye pro-
tection).

- Clean sealing surfaces; they should be free
of oil and grease.

Installing

Notes:

♦ The oil sump has to be installed within 5
minutes after applying the silicone sealant.

♦ Use socket insert 3249 to fit on and tighten
oil sump bolts at the flywheel side.

♦ A second fitter is required for installing the
oil sump.
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Lubrication System 17

� - Cut off end of tube of silicone sealant „D 176
404 A2“ at the front marking (∅ of nozzle
about 3 mm).♦

Thickness of sealant bead: 2 ... 3 mm♦
Run past on the inside at the area of the
bolt holes -arrows-.

Note:

The sealant bead must not be thicker than 3
mm otherwise excess sealant may get into the
oil sump and block the strainer in the oil intake
pipe.

� - Apply silicone sealant to the clean sealing
surface of the oil sump.

Note:

Apply the sealant bead particularly carefully in
the area of the rear sealing flange -arrows-.

- Insert the rear oil sump bolt at the flywheel
side into the oil sump and hold with wrench
socket 3249. Fit oil sump onto the cylinder
block and first of all screw up the afore-
mentioned bolt.

- Tighten the other bolts as follows:

1. Tighten all the oil sump/cylinder block
bolts only very slightly diagonally opposite.

2. Tighten the two oil sump/gearbox bolts
slightly.

3. Re-tighten all the oil sump/cylinder block
bolts slightly diagonally across.

4. Tighten the two oil sump/gearbox bolts
to a final torque of 45 Nm.

5. Tighten all the oil sump/cylinder block
bolts diagonally across to a final torque
of 15 Nm.

Notes:♦
When installing the oil sump on the removed
engine, ensure that the oil sump is flush with
the cylinder block at the flywheel side.♦
After removing the oil sump, the sealant
should be allowed to dry for about 30
minutes. Do not pour in engine oil until after
this time has elapsed.
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     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
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Models with air conditioning

� - Unscrew the 4 securing bolts -arrows- of the
condenser.

Important!

The refrigerant circuit of the air conditioning
system must not be opened.

Note:

In order to avoid damage to the condenser and
also to the refrigerant pipes and hoses, ensure
that the pipes and hoses are not over-tensioned,
kinked or bent.

� - Detach bracket -arrow- for refrigerant pipe.

- Remove right headlight:
⇒ Electrical System; Repair Group 94; Re-

moving and installing headlights

������������	�����	������������

This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 30
     /EncodeColorImages true
     /GrayImageFilter /FlateEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings true
     /CalGrayProfile (Äë )
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages false
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth 8
     /PreserveOverprintSettings true
     /AutoRotatePages /PageByPage
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ColorACSImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth 8
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages false
     /DownsampleMonoImages false
     /DownsampleColorImages false
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages false
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /FlateEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 400 400 ]
>> setpagedevice



�������

Edition 06.97
��������������

Cooling System 19

Continued for all models

- Remove left headlight:
⇒ Electrical System; Repair Group 94; Re-

moving and installing headlights

� - Unscrew the 4 bolts -arrows- for attaching
the top radiator mount.

� - Unscrew the 4 bolts -arrows- for attaching
the bottom radiator mount.
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Models with air conditioning

- Lift out radiator and condenser slightly.

� - Take off retaining clip -arrow- for refrigerant
pipe.

Continued for all models

- Remove fan shroud (4 bolts).

Note:

When removing and installing the fan shroud,
ensure that the radiator fins are not damaged.

- Carefully lift radiator down and out.

Installing

Installation is carried out in the reverse order;
pay attention to the following points:

� - Tighten thermoswitch -1- to 35 Nm.

- Fit on mounts -2- and -3- at the radiator, as
shown.

- Tighten the bolts for attaching the fan shroud
and radiator mounts to 10 Nm.

- On models with air conditioning, tighten the
bolts for attaching the condenser and bracket
for refrigerant pipes to 10 Nm.
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Cooling System 19

- Replace O-rings in the connection fittings of
the coolant hoses.

- Screw in drain plug for coolant.

- Fill system with coolant ⇒ page 19-2.

- Install headlight:
⇒ Electrical System; Repair Group 94;

Removing and installing headlight.

- Electrical connections and routing:
⇒ Current Flow Diagrams, Electrical Fault

Finding and Fitting Locations binder

Removing and installing coolant thermostat, coolant thermostat housing, coolant
pipe

Notes:

♦ Draining and filling system with coolant
⇒ page 19-2.

♦ Replace seals and gaskets.

1 - Self-tapping screw, 4 Nm

2 - Bracket
♦ for wiring loom

3 - from bottom of radiator

4 - Self-tapping screw, 9 Nm

5 - Connection fitting

6 - O-ring
♦ Replace

7 - Coolant thermostat
♦ Testing operation: heat thermostat in

water bath. The pin of the thermostat
element should move out.

♦ Testing temperature: start of opening
about  84 °C, end of opening about
98 °C

8 - to expansion reservoir

9 - to heat exchanger

10 - from expansion reservoir

11 - from heat exchanger
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12 - Coolant pump housing at cylinder
block

13 - Seal
♦ Replace

14 - Coolant pipe
♦ Removing: unbolt coolant thermostat

housing first of all

15 - Coolant thermostat housing

16 - Retaining clip

17 - 10 Nm

18 - Coolant temperature sender (G62)
♦ with coolant temperature gauge sen-

der (G2)

19 - Plug

20 - to top of radiator

Removing and installing coolant
pump

Special tools, testers and aids required

♦ Locking device MP 1-216

♦ Torque wrench 5 ... 50 Nm
(e.g. V.A.G 1331)

♦ Locking fluid D 000 600 A2

Removing

- Drain coolant 
⇒

 page 19-2.

- Remove ribbed V-belt 
⇒

 page 13-5.

� - Remove toothed belt -1- 
⇒

 page 13-5.

- Remove camshaft sprocket -3-
(lock with MP 1-216)

- Remove toothed belt guard -5-
(bolts -4, 6, 9-).

- Remove coolant pump -8-.
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Installing

Installation is performed in the reverse order;
pay attention to the following points:

- Replace O-ring -7- and moisten with coolant
additive.

- Insert bolts -4- 10 Nm
with D 000 600 A2

- Replace bolts -6- 10 Nm

- Bolts - 9- 20 Nm

- Bolts -2- 20 Nm + torque a
further 1/4 turn (90°)

- Install toothed belt -1- ⇒ page 13-5.

- Install ribbed V-belt ⇒ page 13-5.

- Fill system with coolant ⇒ page 19-2.

Testing cooling system for leaks

Special tools, testers and aids required

♦ Cooling system tester (e.g. V.A.G 1274)

♦ Adapter (e.g. V.A.G 1274/8)

♦ Adapter (e.g. V.A.G 1274/9)

Test condition

� Engine at operating temperature

Test procedure

Important!

Hot vapours may escape when the expansion
reservoir is opened. Cover over cap with cleaning
rags and open carefully.

- Open cap of coolant expansion reservoir.
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� - Fit tester V.A.G 1274 with adapter V.A.G
1274/8 onto the expansion reservoir.

- Use the priming pump of the tester to
produce a pressure of about 0.1 MPa.

- If the pressure drops, locate the leakage
point and rectify.

Testing pressure relief valve in cap

- Screw cap onto the tester using adapter
V.A.G 1274/9.

- Operate the priming pump of the tester to
produce a pressure of about 0.15 MPa.

- The pressure relief valve should open at a
pressure of 0.12 ... 0.15 MPa.
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Removing and installing fuel tank with attached parts and fuel filter

1 - Overflow hose

2 - O-ring
♦ Replace

3 - Gravity valve
♦ For removing, unclip valve and lift out

of the filler neck
♦ Inspect valve for blockage

valve vertical: open
valve tilted 45°: closed

4 - Breather pipe
♦ to activated charcoal filter⇒

 page 20-12, item 5

5 - Filler cap
♦ Replace seal if damaged

6 - Tensioning ring

7 - Rubber bowl
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Fuel Supply System 20

8 - Breather valve
♦ Testing ⇒ Fig. 1

9 - Earth connection

10 - 10 Nm

11 - Breather pipe

12 - Fuel tank
♦ Removing and installing⇒ page 20-6

13 - Clamping washer
♦ to remove: turn to the left
♦ to install: tighten to 2 Nm

14 - Heat shield
♦ for fuel tank

15 - 25 Nm

16 - Clamping nut
♦ installing: tighten to 2 Nm

17 - Cover
♦ for fuel tank
♦ not fitted to all models

18 - Tensioning strap
♦ Pay attention to different lengths

19 - Feed pipe
♦ black
♦ to fuel rail
♦ to disconnect, press release catches

at connector

20 - Fuel filter
♦ Installation position: arrow faces in

direction of flow

21 - Retaining clip
♦ for fuel filter

22 - Seal
♦ Moisten with fuel for installing
♦ Replace if damaged

23 - Fuel delivery unit
♦ Removing and installing⇒ page 20-5
♦ Testing fuel pump ⇒ page 20-9
♦ Removing and installing fuel gauge

sender ⇒ page 20-6
♦ Testing holding pressure:⇒1.6 ltr./55 kW Engine, 1AV Fuel Injection and

Ignition System; Repair Group 24; Testing
fuel pressure regulator and holding pressure

24 - Union nut
♦ Use wrench MP 1-227 for removing

and installing

25 - Feed pipe
♦ black
♦ to fuel filter
♦ Fitted to connection marked with „V“

at flange
♦ To detach from flange, press release

buttons on connector

26 - Return flow pipe
♦ blue
♦ from fuel rail
♦ Fitted to connection marked with „R“

at flange
♦ For detaching from flange, press

release buttons on connector

� Fig. 1 Testing bleeder valve

Lever in off position: closed

Lever pressed in direction of arrow: open
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Safety precautions when working
on the fuel supply system

Important!

Fuel system is pressurised! Place cleaning rags
around the connection point before opening the
system. Then, release the pressure by carefully
detaching the connection point.

When removing and installing the fuel gauge
sender or the fuel pump (fuel delivery unit) from
the fuel tank, pay attention to the following points:

♦ Fuel tank must not be more than 2/3 full.

♦ An exhaust extraction system should be
positioned close to the assembly opening of
the fuel tank for extracting the fuel vapours
which escape and should be switched on
even before starting the work.
If no exhaust extraction system is available,
a radial fan (motor positioned outside of the
air flow) with a delivery volume of more than
15 m3/h should be used.

♦ Avoid fuel coming into contact with your skin!
Wear fuel-resistant gloves!

Rules for cleanliness

Pay careful attention to the following „5 rules“
for cleanliness when working on the fuel supply/
fuel injection system:

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

♦ Place removed parts down on a clean
surface and cover over. Do not use fluffing
cloth!

♦ Carefully cover over or seal open compo-
nents if repairs are not carried out imme-
diately.

♦ Install only clean parts:
Do not remove replacement parts from their
wrapping until just before installing.
Do not use parts which have been stored
unwrapped (e.g. in tool boxes etc.).

♦ If the system is open:
Avoid working with compressed air, if
possible.
Avoid moving the vehicle, if possible.
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Fuel Supply System 20

Removing and installing fuel
delivery unit

Pay attention to safety precautions
⇒ page 20-4.

Pay attention to rules for cleanliness
⇒ page 20-4.

Special tools, testers and aids required

♦ Wrench for union nut MP 1-227

Removing

- If vehicle fitted with coded radio set, pay
attention to coding; determine if necessary.

- Switch off ignition (if not already off) and
disconnect earth strap at the battery.

- Unbolt cover (below rear seat).

- Disconnect feed and return flow pipes from
the flange of the fuel delivery unit (press
release catches).

- Release and unplug 4-pin connector from the
flange at the fuel tank.

� - Use wrench MP 1-227 to unscrew union nut.

- Pull fuel delivery unit and seal out of the
opening of the fuel tank.

Note:

If the fuel delivery unit is still filled with fuel, empty
before replacing.

Installing

Installation is carried out in the reverse order;
pay attention to the following points:

Notes:

♦ When inserting the fuel delivery unit, ensure
that the fuel gauge sender is not bent.

♦ Moisten seal of the flange with fuel for
installing.

♦ Ensure the fuel hoses are tightly connected.
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� - Pay attention to installation position:

♦ Marking on the end flange must be
aligned with the marking on the fuel tank
-arrows-.

♦ Blue return flow pipe -1- fitted to connect-
ion marked with -R-.

♦ Black feed pipe -2- fitted to connection
marked with -V-.

Removing and installing fuel gauge
sender

Removing

- Remove fuel delivery unit 
⇒

 page 20-5.

� - Release connector tongues of the cable -3-
and -4- and unplug.

- Use a screwdriver to raise the catches -1-
and -2- and pull fuel gauge sender down and
out -arrow-.

Installing

- Insert fuel gauge sender into the guides at
the fuel delivery unit and press up until it locks
in place.

Removing and installing fuel tank

Pay attention to safety precautions⇒
 page 20-4.

Pay attention to rules for cleanliness⇒
 page 20-4.

Special tools, testers and aids required

♦ Engine/gearbox jack
(e.g. V.A.G 1383A)

♦ Fuel extraction appliance
(e.g. V.A.G 1433A)
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Removing

- On vehicles with coded radio set, pay
attention to coding; determine if necessary.

- Switch off ignition (if not already off) and
disconnect earth strap at the battery.

- Drain fuel tank with fuel extraction appliance
(e.g. V.A.G 1433 A).

- Remove rear suspension:
⇒ Running Gear; Repair Group 42; Servicing

rear suspension; Removing and installing
rear suspension

- Unbolt cover (below rear seat).

- Release 4-pin connector from the flange at
the fuel tank and unplug.

- Open fuel filler flap and lever out tensioning
ring in the rubber bowl (around fuel filler
neck).

- Push rubber bowl through to the inside.

- Remove right rear wheelhouse liner.

- Unbolt fuel filler neck below the wheelhouse
liner.

� - Remove cover below the fuel tank -arrows-
(if fitted).

� - Disconnect return flow pipe -2- (blue), feed
pipe -1- (black) and breather pipe -3- (white)
at the front right of the fuel tank (press
release catches).

- Position engine/gearbox jack (e.g. V.A.G
1383 A) below the fuel tank for supporting it.
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� - Slacken the bolted connections -arrows- at
the front left and at the retaining straps.

- Lower fuel tank.

Installing

Installation is performed in the reverse order;
pay attention to the following points:

� - Connect fuel pipes at the flange of the fuel
delivery unit:

♦ Blue return flow pipe -1- to connection
marked with -R-.

♦ Black feed pipe -2- to connection marked
with -V-.

Connecting remote control

Special tools, testers and aids required

♦ Remote control V.A.G 1348/3A with adapter
cable V.A.G 1348/3-2

Procedure

- Open cover of fuel box at the left side of the
dash panel.

- Remove fuse 28 at the fuse carrier (left row,
5th large fuse from top).

� - Connect remote control V.A.G 1348/3A with
adapter cable V.A.G 1348/3-2 to the fuse
base of fuse 28 -arrow-.

- Connect crocodile clamp to car battery (+).
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Fuel Supply System 20

Testing fuel pump

Special tools, testers and aids required

♦ Hand-held multimeter
(e.g. V.A.G 1526)

♦ Adapter cable set
(e.g. V.A.G 1594)

♦ Remote control V.A.G 1348/3A with adapter
cable V.A.G 1348/3-2

♦ Wrench for union nut MP 1-227

♦ Current flow diagram

Test conditions

� Battery voltage at least 12 V

� Fuse 28 o.k.

� Fuel filter o.k.

Test procedure

- Switch on ignition.

The fuel pump must be heard to run. (A second
mechanic is required for this step if there is a
high level of surrounding noise.)

If the fuel pump does not run:

- Switch off ignition.

- Connect remote control V.A.G 1348/3A with
adapter cable V.A.G 1348/3-2 
⇒

 page 20-8.

- Operate remote control.

If the fuel pump runs:

Test fuel pump relay:⇒
1.6 ltr./55 kW Engine, 1AV Fuel Injection and
Ignition System; Repair Group 01; Final
Control Diagnosis
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If the fuel pump does not run:

- Unbolt cover (below rear seat).

- Release and unplug 4-pin connector from the
flange at the fuel tank.

� - Connect hand-held multimeter (e.g. V.A.G
1526) with adapter cables (e.g. from V.A.G
1594) to the outer contacts of the connector.

- Operate remote control.
Specification: about battery voltage

If the specification is not achieved:

- Determine and rectify open circuit in wiring
on the basis of the current flow diagram:

⇒ Current Flow Diagrams, Electrical Fault
Finding and Fitting Locations binder

If the specification is achieved:

- Use MP 1-227 to unscrew union nut.

- Check whether the electric cables between
flange and fuel pump are connected and test
for continuity.

If no open circuit can be found:

Fuel pump is faulty.

- Replace fuel delivery unit ⇒ page 20-5.

Testing delivery of fuel pump

Special tools, testers and aids required

♦ Remote control V.A.G 1348/3A with adapter
cable V.A.G 1348/3-2

♦ Adapter V.A.G 1318/17

♦ Measuring vessel
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Fuel Supply System 20

Test conditions

� Battery voltage at least 12 V

� Voltage supply o.k.

� Fuel filter o.k.

Test procedure

- Switch off ignition.

- Connect remote control V.A.G 1348/3A with
adapter cable V.A.G 1348/3-2 ⇒ page 20-8.

- Take filler cap off fuel filler neck.

Important!

Fuel system is pressurised! Place cleaning rags
around the connection point before opening the
system. Then, release pressure by carefully
detaching the connection point.

� - Disconnect fuel return flow pipe -2- (press
release catches).

- Connect auxiliary hose to adapter V.A.G
1318/17 and fit onto the fuel return flow pipe
of the engine and hold in a measuring vessel.

- Operate remote control for 15 seconds
(press and hold the button).

� - Compare quantity of fuel pumped with
specification.

*) Minimum delivery cm3/15 s

**) Voltage at fuel pump when engine switched
off and pump running (about 2 volts less than
battery voltage).
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Removing and installing parts of the activated charcoal filter system

1 - Solenoid valve 1 (N80)
♦ Testing operation and actuation⇒

1.6 ltr./55 kW Engine, 1AV Fuel Injection and
Ignition System; Repair Group 01; Final
Control Diagnosis

2 - Connector

3 - Breather pipe
♦ From gravity valve to fuel tank 
⇒

 page
20-2, item 4

♦ For disconnecting, press release
catches at connector

4 - Throttle valve control unit

5 - Activated charcoal filter
♦ with solenoid valve 1 (N80)
♦ Installation point: in right of engine

compartment
♦ To remove, disconnect reservoir for

PAS and press to the side

6 - Spring nut

Servicing throttle mechanism

1 - Throttle cable
♦ Set by re-positioning locking plate at

detent 
⇒

 page 20-13

2 - Locking plate

3 - Accelerator pedal

4 - Spacer bush

5 - Bearing bush

6 - Washer

7 - Stop bolt

8 - 20 Nm
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Fuel Supply System 20

Adjusting throttle cable

Notes:

♦ The throttle cable is very sensitive to kinking
and must therefore be treated with particular
care when being installed.

♦ A single slight kink can result in it subse-
quently fracturing when driving. Throttle
cables which have been kinked, must
therefore not be installed.

♦ When installing throttle cable, ensure that it
is aligned between its support brackets and
the cable attachment points.

Special tools, testers and aids required

♦ Spring expanding rod

Procedure

- Attach throttle cable at the accelerator pedal
and at the cam of the throttle valve control
unit.

� - Pull off locking plate for throttle cable -arrow-
at the detent plate.

- Depress accelerator pedal into full throttle
position.

Note:

A second fitter is required for this step or support
accelerator pedal against steering wheel with
spring expanding rod.

- Set throttle cable by re-positioning the detent
at the support bearing so that the full throttle
position is reached at the throttle valve lever.

- Release accelerator or remove expanding
rod.

- After completing the setting, check idling
speed and full throttle stops of the throttle
valve.
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Exhaust System 26

� Fig. 1 Installation position for hanger

The angled side -arrow- at the base of the
hanger faces in direction of travel.

Replacing front or rear silencer

Special tools, testers and aids required

♦ Torque wrench 5 ... 50 Nm
(e.g. V.A.G 1331)

♦ Body saw
(e.g. V.A.G 1523)

A cutting point is provided for replacing the front
silencer or the rear silencer when carrying out
repairs.

� - Cut exhaust pipe at the cutting point -arrow
2- with the body saw (e.g. V.A.G 1523) at
right angles.

- Position clamping sleeve -4- at the side
markings -arrows 1 and 3- when installing.

- Align exhaust system free of stress 
⇒

 page
26-4.

- Align rear silencer horizontally.

- Tighten the bolted connections of the clamp-
ing sleeve evenly to 40 Nm.

- Installation position of clamping sleeve:
horizontally in vehicle, bolted connections
facing to the front.
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Aligning exhaust system free of
stress

Special tools, testers and aids required

♦ Torque wrench 5 ... 50 Nm
(e.g. V.A.G 1331)

Procedure

� The exhaust system is aligned when cold.

� - Make up a tool from an M10 bolt according
to the dimensions stated for aligning the
exhaust system.

♦ Dimension -X- = 4 mm

♦ Dimension -Y- = 25 mm

Note:

A second fitter is required for aligning the
exhaust system.

- Slacken the bolted connections of the
clamping sleeve between catalytic converter
and front silencer.

� - Insert workshop made tool through the rear
hole -arrow- of the tunnel bridge. The flat
faces toward the suspension bolt of the
exhaust system.

Note:

The exhaust system is pretensioned in direction
of travel when the shop-made tool is inserted.
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This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.3
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 400 400 ] dpi
     Paper Size: [ 595 842 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Grayscale Images:
     Downsampling: No
     Compression: Yes
     Compression Type: ZIP
     Bits Per Pixel: 8 Bit
Monochrome Images:
     Downsampling: No
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: Yes
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: Yes
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: Yes
     Preserve OPI Comments: Yes
     Preserve Document Information From DSC: Yes

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------
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Tel. +49 40 897189-0
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