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General

968

Technical Data - Type 968 - Model '92

(For adjusting values and wear limits, refer to the relevant Repair Groups)

Note: U.S. values are indicated in brackets

Power unit

Internal engine code

No. of cylinders

Bore mm (in.)
Stroke mm (in.)
Displacement (real) c.c.(cu.in.)
Compression ratio

Max. engine power

to 80/1269 / EEC KW/HP
Net Power, to SAE J 1349 kW (HP)
at engine speed rpm

Max. torque

to 80/1269/EEC Nm/kpm
Net torque, to SAE J 1349 Nm (Ibft)
at engine speed pm

Max. liter output

DIN 70020 KWI/I/ hp/l
SAE J 1349 KWI/I (HP/)
Torque limitation by

fuel cutout rpm

Idle speed M 44.43 pm

Idle speed M 44.44 pm
Engine weight (dry) kg

M 44.43
M 44.44

Manual transmission
Tiptronic

4

104 (4.09)
88 (3.46)
2,990 (182.5)

11.0:1

176/240
176 (236)
6,200

305/31.0
305 (225)
4,100

58.9/80.3
58.9 (78.7)

6,700 = 20
840+ 40
880 + 40

172

0.2
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968 General
Engine Design
Engine type 4-cylinder 4-stroke otto-cycle engine with 2 balance shafts
Crankcase Light-alloy, two-piece
Crankshaft Forged, 5 main bearings
Crankshaft bearings Plain bearings
Connecting rods Forged
Con-rod bearings Plain bearings
Pistons Light-alloy, forged
Cylinders Light-alloy
Cylinder head Light-alloy
Valve guides Pressed in, special brass
Valve arrangement 2 intake, 2 exhaust, overhead in V inclination
Valve gear 2 overhead camshafts, hydraulic flat-base
tappets
Camshaft Without bearing shells, located in cylinder head
Camshaft drive Toothed belt and internal chain with electric/hydraulic
adjustment
Balance shafts Forged
Balance shaft bearings Plain bearings with bearings shells
Balance shaft drive Toothed belt
Valve clearance Automatic adjustment (hydraulic)
Basic valve timing Intake opens 7.5 deg. after TDC
Intake closes 52 deg. after BDC
Exhaust opens 31 deg. before BDC
Exhaust closes 1 deg. after TDC
Torque valve timing Intake opens 7.5 deg. before TDC
Exhaust closes 37 deg. after BDC
Exhaust opens 31 deg. before BDC
Exhaust closes 1 deg. after TDC
Technical Data 0.3
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General

Engine cooling

Type

Fan drive

Engine lubrication

Type

Oil cooling

Oil filter

Oil pressure

Oil pressure indicator
Oil consumption

Exhaust system

Emission control

Heating

Fuel system
Injection system
Fuel delivery

Fuel octane requirements RON/MON

Closed cooling system with antifreeze protection
down to - 30°C (nordic countries - 40°C)

Electric fan with temperature switch

Forced-feed circulation lubrication with crescent-type
gear pump

External, thermostatically controlled air/oil cooler
Full-flow type

0.6...8 bar, min. 3.0 bar at 3,000 rpm

0...5 bar, electric gauge with warning light contact
Up to 1.5 1/ 1,000 kms

2 Twin-tube mainfolds, downpipe to catalytic converter,
center muffler, rear muffler

Oxygen sensor control with 3-way catalytic converter
(metal carrier)

Hot-water heating with heat exchanger and fan

DME
1 electric feed pump

98/88 Premium, unleaded

0.4
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968

General

Electrica! equipment

Suppression rating

Battery voltage \"
Battery capacity Ah
Alternator output AW
Ignition

Firing order

Spark plugs

Electrode gap mm (in.)
Body type

Dimensions (at DIN curb weight)

ECE-R 10 and 72/245/EEC

12

63 Manual transmission (64 Tiptronic)
115/1610 AC

via DME

1-3-4-2

Bosch WR 7 DTC 3-ground electrode
0.7 + 0.1 (0.028 + 0.004)

Unit-construction all-steel body, rear spoiler,
Coupé
Cabriolet

Length mm (in.) 4320 (170.1)
Width mm (in.) 1735 (68.31)
Height mm (in.) 1275 (50.20)
Wheelbase mm (in.) 2400 (94.49)
Track front with rim
mm (in.) 1472 (58.2) 7Jx 16 ET 52
1457 (57.7) 71/2Jdx17 ET 65
Track rear mm (in) 1450 (57.1) 8Jx 16 ET 52
1445 (57.0) 9J x 17 ET 55
Technical Data 0.5
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General

968

Dimensions

Ground clearance
(at max. total weight)

Ramp angle
(at max. total weight)

Front overhang angle
(at max. total weight)

Rear overhang angle
(at max. total weight)

Weights (to DIN 70020)
Curb weight front

Curb weight rear

Curb weight total

Max. total weight

Max. axle load front

Max. axle load rear

Max. roof load incl. roof rack

mm (in.)

deg.

deg.

deg.

kg (Ibs)
kg (Ibs)
kg (Ibs)
kg (Ibs)
kg (Ibs)
kg (Ibs)

kg (Ibs)

125 (4.92)

11.0

145

15.5

Coupé Manual transmission RoW
670 (1477)
700 (1543)
1370 (3020)
1700 (3747)
820 (1807)
990 (2182)
75 (165) with
genuine Porsche

roof transportation
system

0.6
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General

Capacities

Engine

Engine oil quantity

Transmission with differential
Tiptronic

Final drive

Fuel tank

Brake fluid reservoir

Washer fluid reservoir and
headlight washer system

Engine coolant
Power-assisted steering
Performance

Max. speed

Acceleration 0 to 100 km/h

1000 m from standing start

Climbing performance

km/h (mph)

S

Use only approved engine oils. Refer to
Technical Information manual

approx. 6.5 | (with filter)
Refer to measurement level on oil dipstick
according to Owner’s Manual

approx. 2.75 |

approx. 7 |

approx. 0.7 |

approx. 74 | (reserve approx. 8 |)

approx. 0.2 |

approx. 6.5 |
approx. 7.8 |
approx. 1.0 |
Manual transmission
252 (156)

6.5

26.6

Manual transmission

In % 1st 60%
2nd 46%
3rd 30%
4th 21%
5th 15%
6th 12%
Technical Data 0.7
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General 968

Lifting the vehicle The jacking point at the front side member
may still be used to raise the vehicle on the
The car jack, the trolley jack and the support lifting platform.

plates of the lifting platform may only be used
to lift the car at the jacking points shown
below.

Never raise the vehicle at the oil pan or
the transmission since this may cause
severe damage.

front 846-03

rear 847-03

0.8
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PORSCHE

Centre's stamp

L J
Maintenance Working instruction
to order no.
Vehicles as from model year 1992
VIN
[J Maintenance every 20,000 km/12,000 mis Type :D

(working position 03 20 00..)

The terms "inspect” and "check” include all associated work such as adjustments, readjustments, corrections
and replenishment. They do not include the repair, replacement or overhaul of components or assemblies.
The maintenance points stated above are valid for all vehicle types of the model line in question.

911 Turbo

{968

Diagnosis system: Read out fault memory

Change engine oil and oil filter

Check valve clearance

V-belt or Polyrib belt: Check condition and tension
Toothed belt for camshafts: Check condition and tension

Toothed belt for power steering: Check condition |e]e
Toothed belt tensioner: Check oil level il Jile
Change spark plugs (only on vehicles without catalytic converter) ¢ o0
Check boost pressure safety switch -
Visual inspection for leaks: Oils and fluids [ 2K
Coolant hoses: Check condition o
Radiator: Visual inspection for external fouling

Coolant: Check level and anti-freeze content []
Air filter: Replace filter element @
Crankcase ventilation: Check tightness of hose connections A0
Fuel system: Visual inspection for damage, correct position and tightness of connections ojeje|e
Intake air system: Check hoses, lines and connections for tightness o000
Handbrake: Check free travel of handbrake lever [ EK 3E 2K )
Brake system: Visual inspection of brake pads and disks for wear olejole
Brake hoses and lines: Visual inspection for damage, correct position and corrosion,

check brake fluid level. For 928: Visual inspection of components for Tire Pressure Monitoring System o000
Clutch: Check play or final position of clutch pedal (AL A 3K
Throttle valve actuation: Check for ease of movement and full throttle position o 0|00
Resonance flap: Check operation [ XK

Steering gear: Visual check of bellows for damage
Track rod links: Check play and dust caps

Power steering: Check fluid level

Axle joints: Visual inspection of dust caps for damage
Screw connections of suspension adjustment system: Check for tightness front and rear

Front wheel bearings: Check play

Manual transmission/axle drives: Check oil level

Automatic transmission: Check fluid level

Drive shafts: Visual inspection of sleeves for leaks and damage

Exhaust system: Visual inspection for leaks and damage, check attachment
Tires: Check condition and pressure (928 with system tester)

Door hinges: Lubricate

Check door, lid locks and safety hooks on front lid for tightness and operation
Hinges for rear lid: Lubricate

Safety belts: Check operation and condition

Continuation p.t.o.

Copyright by

Dr. Ing. h.c. F. Porsche AG

KD-Technik
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Resumption

Maintenance every 20,000 km/12,000 mis

Seals for doors, compartment lids and roof: remove abraded rubber,
Apply suitable lubricant

Check operation of vehicle lighting
All headlights: Check setting
Horn: Check operation

Pop-up headlights: Lubricate linkages

911 Turbo

Windshield washer, headlight washer: Check fluid levels and nozzle settings; in the winter
months top up with anti-freeze as necessary.

All other electrical equipment as well as indicator and warning lights: Check operation

Ignition circuit 1 and 2: Check operation

Additional:

(] every 40,000 km/24,000 mis

Automatic transmission: Change fluid, clean ATF strainer or change filter

Replace fuel filter

Air filter: Replace filter element

Auxiliary air pump: Replace filter element

Toothed belt for balance shafts: Check condition and tension

Toothed belt for camshafts: Check condition

Replace spark plugs (only in vehicles with catalytic converter)

O every 80,000 km/48,000 mlis

Manual transmission/axle drives: Change oil

Automatic transmission: Change oil in axle drive

Toothed belt for camshafts: Replace
(Check tension of balance shaft belt after 3,000-4,000 km/2,000-2,500 mis if replaced.)

(] every 100,000 km/60,000 mis
Replace toothed belt for camshafts (check tension after 3,000-4,000 km/2,000-2,500 mls)

[J Yearly - after the first 2 years
File Status Report for Long-life quarantee

[J every 2 years
Change brake fluid

Change coolant

[ after 4, 8 and 10 years, thereafter every 2 years
Check airbag system

Signature (mechanic):

Test drive:

Foot brake and handbrake, clutch, automatic speed control, steering, heating,
air conditioning and instruments: Check operation

Visual inspection for leaks: Oils and fluids

Signature (final control)




FRPORSCHE

L

Maintenance Working instruction

to order no.

VIN

J Maintenance 3,000 to 4,000 km/2,000 to 2,500 mls
(working position 03 01 00 ..)

Type —>

The terms "inspect” and "check” include all associated work such as adjustments, readjustments,corrections
and replenishment. They do not include the repair, replacement or overhaul of components or assemblies.

911 Turbo

The maintenance points stated above are valid for all vehicle types of the model line in question. §' §
Tires: Check condition and pressure (928 with system tester) elele
Front axle: Check toe adjustment e
Diagnosis system: Read out fault memory e
V-belt and Polyrib belt: Check tension e
Toothed belt for camshatfts: Check tension e
Toothed belt for balance shafts: Check tension :

Visual inspection for leaks: Qils and fluids [ IR 2K
Coolant: Check level ] e
Windshield washer, headlight washer: Check fluid level, in winter months

top up with anti-freeze as necessary 10j@®|@®
Check operation of lighting system (I )
Exhaust system: Visual inspection for leaks and damage oleje
Test idle speed e

Perform system adaptation; on vehicles without catalytic converter: Test CO content (L)

Convertible top: Check operation

Signature (mechanic):

Test drive:

Foot brake and handbrake, clutch, automatic speed control, steering, heating,
air conditioning and instruments: Check operation

Visual inspection for leaks: Qils and fluids elejele
Signature (final control):

Copyright by

Dr. Ing. h.c. F. Porsche AG

KD-Technik WKD 436 520
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[J Recommended Yearly Maintenance

Vehicles with a low yearly mileage between two Type :{>

required service intervals (working position 03 50 00...)

The terms "inspect” and "check” include all associated work such as adjustments, readjustments, corrections
and replenishment. They do not include the repair, replacement or overhaul of components or assemblies.
The maintenance points stated above are valid for all vehicle types of the model line in question.

Visual inspection for leaks: Oils and fluids

Diagnosis system: Read out fault memory

Handbrake: Check free travel of handbrake lever

Brake system: Visual inspection of brake pads and disks for wear
Check brake fluid level

Steering gear: Visual inspection of bellows for damage
Track rod joints: Check play and dust caps

Axle joints: Visual inspection of dust caps for damage

Drive shafts: Visual inspection of cup seals for leaks and damage

Exhaust system: Visual inspection for leaks and damage, check attachment
Tires: Check condition and pressure (928 with system tester)

Seals for doors, compartment lids and roof: remove abraded rubber
Apply suitable lubricant

Check operation of lighting system

Windshield washer, headlight washer: Check fluid level and nozzle settings; in the winter
months top up with anti-freeze as necessary.

Battery: Check electrolyte level and density

All other electrical equipment as well as indicator and warning lights:
Check operation

File Status Report for Long-life quarantee (after the first 2 years)

® |®|®|® |® 911 Turbo

Signature (mechanic)

Test drive:

Foot brake and handbrake, clutch, automatic speed control, steering, heating,
air conditioning and instruments: Check operation

Visual inspection for leaks: Oils and fluids

Signature (final control)




968 Maintenance 0 3

Diagnosis system:

Read out the fault memory

The procedure for reading out the fault
memory is described in the operating instruc-
tions for System Tester 9288. A copy of the
operating instructions is supplied with each
tester.

The System Tester 9288 is connected to the
vehicle via a 19-pole socket outlet.

Checking and adjusting tightness
of power steering pump drive belt

Checking

Check tightness by applying thumb pressure
on belt at point midway between two pulleys.
Deflection: approx. 5 mm.

823-03

Toothed belt for for balance shafts

Checking the belt tension

Checking and adjustment operations are iden-
tical to those for the 944 S 2.

Adjustment value:
(For new and used toothed belts)

2.7 + 0.3 scale values

858-13

Adjusting
1. Remove splash shield.

2. Loosen upper mounting bolt or nut slightly.

Maintenance
Printed in Germany - 11,1991
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03 Maintenance 968

3. Loosen hexagon head bolts of connecting
rod slightly.

Loosen lock nuts of connecting rod and turn
connecting rod accordingly until the correct
belt tightness is reached.

4. Tighten mounting bolts and nuts after
finishing adjustment.

Polyrib drive belt of alternator or a/c

compressor

1. Loosen hexagon head bolts of connectrod
slightly. Loosen lock nuts of connecting rod
and turn back connecting rod one turn (re-
duces tension).

2. Prepare Special Tool 9201 for checking.
Pull out lockpin on special tool and slide out
testing pin opposite the lockpin completely.
Place drag needle on indicator needle.
Slide special tool on to the drive belt. Push
in testing point (arrow) slowly until the lock-
pin is felt to engage, and read the displayed
value from the dial gage.

857-13

Note

The slides must have complete contact on the
belt surface.

The special tool must not be turned or moved
on the belt while checking.

03-2

Maintenance
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968 . Maintenance 03

Adjustment value without air conditioning
Turn link rod until an adjustment value of 9.5
scale values is reached.

Adjustment value with air conditioning
Adjustment specification modified, refer to
page 03 - 18a.

Changing engine oil and engine
oil filter

Requirements:
Engine at operating temperature.

1. Undo and remove oil filler cap.

2. Remove oil drain plug from oil pan and
drain engine oil.

3. Undo oil filter with oil filter wrench (Special
Tool 9204). Drain remaining oil into suitable
container.

4. Clean drain plug. Always replace seal. Tight-
ening torque: 50 Nm (37 ftib).

5. Oil seal of oil filter lightly, tighten by hand
until seal is seated, tighten by one more
turn. Use oil filter wrench to check tight seat-
ing of filter afterwards. Guide value for tight-
ening torque: 20 Nm (15 ftlb).

6. Fill in engine oil, warm up engine to opera-
ting temperature and check tightness.

7. Check oil level with engine turned off.

Parking brake:

Checking free play of parking brake lever

The parking brake system is fitted with asbe-
stos-free brake pads. The parking brake fitted
with asbestos-free brake pads must not be
adjusted in such a manner that the pads must
“grind free” in operation.

If the parking brake lever can be pulled by
more than 4 teeth under moderate pulling
force without showing any sign of braking ef-
fect, the parking brake must be readjusted.

Adjusting the parking brake

1. Remove rear wheels.

2. Release parking brake lever and push back
rear-axle disc until the brake pads rotate
freely.

3. If required, slacken adjusting nut at tension
jack of parking brake lever far enough to re-
lease the tension of the cable.

4. Use a screwdriver to reach through the
bore in the brake disc and reset the adjus-
ter until the wheel can no longer be tumed.
Then turn adjuster back again until the
wheel can be rotated freely. Now turn back
by two more teeth (loosening). Repeat oper-
ation on the other wheel.

5. Tighten parking brake lever by two teeth
and turn adjuster nut at tension jack of
parking brake lever until both wheels can
hardly be rotated manually any more.

6. Release parking brake lever and check if
both wheels rotate freely again.

7. Lock adjusting nut at tension jack.

Maintenance
Printed in Germany — XI, 1994
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03 Maintenance 968

Brake system:

Visual inspection, checking the brake pads
and brake disk for wear

Note

Brake pads must be replaced for the com-
plete axle when the brake-pad warning lamp
lights up, but at the latest when the pads
have worn down to 2 mm. If the brakepad
wear is indicated by the warning lamp, the
warning contact (sensor including cable and
connector) must also be replaced. It is
possible to avoid replacing the warning con-
tact if the brake pads are replaced when worn
down to 2.5 mm at the latest. Warning con-
tacts must be replaced if the core of the cable
has been exposed. If only the plastic part of
the waming contacts has been rubbed, how-
ever, it is not necessary to replace it.

1. To check the rear brake pads, remove the
rear wheels*. The front pads can be
checked with the wheels remaining on the
car.

2. Check the brake pads for war by means of
a visual inspection.

The wear limit has been reached when the
brake pads is worn down to 2 mm.

* Note instructions on page 44 - 03 (fitting of
Cup-Design wheels).

578-46

Checking the brake fluid

The brake fluid level must be between the
min. and max. mark on the reservoir.
Use only DOT 4 brake fluid.

BA-03

03-4
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03

Clutch:

Checking clutch free play and pedal end
position

The clutch master cylinder is provided with in-
ternal stops. Free play adjustment is therefore
no longer required.

The pedal end position must still be checked,
however, for smooth clutch operation.

Depress clutch pedal at the pedal plate for a
couple of millimeters and release again.

The pedal must return to its initial position
(end position of clutch master cylinder) under
its own force.

Pull back and check at pedal plate if pedal
has actually reached the end position.

On vehicles with cruise control, check cruise
control switch position if required.

Steering gear:

Checking rubber boots visually for cracks
and damage

Tie rod ends:

Checking free play and dust bellows

Check all unions to steering gear and tie rods
as well as operation and sealing quality of
dust boots, rubber bellows and joints.

The rubber boots and bellows at the steer-
ing gear and the tie rods may have been
damaged due to esternal forces, e.g. by stone
hips or when working on the axle. If the dust
boot is found to be leaky, replace the joint or
tie rod, respectively, since the joint will then
deteriorate rapidly due to ingress of dirt and
water.

Power-assisted steering:

Checking fluid level
General

Damage to the power-assisted steering sys-
tem is often due to lack of oil in the hydraulic
system. Even minor leaks may cause fluid to
escape due to the high hydraulic system pres-
sure, thus damaging the power pump.

Grunts that become audible when turning the
steering wheel or foaming in the reservoir indi-
cate lack of oil and/or air drawn into the sys-
tem. Before topping up the reservoir, how-
ever, remedy any leaks present on the intake
side and replace damaged parts on the feed
side.

Note

For adjustment of the drive belt, refer to
page 03 - 1.

Checking fluid level of the power steering
system

The reservoir is fitted on the right-hand side
of the engine compartment (on the wheel
housing panel).

Maintenance
Printed in Germany - II, 1991
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03

Maintenance

With the engine at idle, check the ATF-fluid
(ATF-Dexron Il D) without moving the steer-

ing. The correct level is between the min. and

max. marks on the reservoir.

Axle Joints

Visual inspection for damage to the dust
caps

Check the dust caps for the axle joints (ball
joints) on the wheel suspension as follows:

— Drive the vehicle onto the lifting plattform,
steering lock released.

— Turn the front wheels as far as the stop.

— After cleaning, carry out a visual inspec-
tion of the visible areas to the left and
right. Press the rubber caps back with
your figures and look for concealed
cracks.

—  After turning the front wheels to the stop
in the other direction, check the remaining
rubber caps.

Note

It is not possible to carry out a visual inspec-
tion on a small area around the brake cover
panels. Check this area by touch.

If a rubber cap is found to be leaky, the re-
spective joint must be replaced as it will be
destroyed by the penetration of dirt or mois-
ture.

03-6
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Adjusting the running gear:

Checking nut and bolt connections of
front and rear running gear adjusters
for tightness

When checking the specified tightening tor-
ques, use a second wrench to lock so as
not to give false readings of the adjustment
values.

Front axle:

Connection of strut to steering knuckle
(camber adjustment). Tightening torque

120 Nm (88 ftlb) (Fastening screw and
camber eccentric).

Start by checking the tightening torque of the

bottom bolt connection. Upper bolt connection

(camber eccentric): Lock at eccentric bolt.

Caster adjustment (eccentric at A-arm and
mount). Tightening torque 100 Nm (74 ftib).
Lock at caster eccentric.

Rear axle:

Connection of trailing arm to rear axle radius
rod (camber and kingpin inclination adjust-
ment).

Tightening torques:

Lock nut to camber eccentric = 90 Nm (66 ftlb)
Fastening screw = 103 Nm (76 ftlb).

Start by checking the tightening torques of the
fastening screws.

Adjusting the front wheel bearings

Wheel bearing clearance is adjusted correctly
when the thrust washer may be moved by ap-
plying finger pressure using a screwdriver
(but not by rotational or levering action).

1. Take off wheel. Lever off hub cap with two
tire irons or Special Tool VW 637/2 (lever).

2. Remove pan head screw of clamping nut.
Tighten clamping nut somewhat, rotating
the hub at the same time.

3. Loosen clamping nut far enough to allow
the thrust washer to be shifted barely with
a screwdriver.
When shifting the washer, do not use the
hub as a support for the screwdriver.

4. Tighten pan head screw of clamping nut to
13 + 3Nm (10 + 2 ftlb) without rotating the
clamping nut.

5. Recheck adjustment by shifting the thrust
washer, correct if required.

Drive shafts:

Check rubber boots visually for leaks or
damage.

Maintenance
Printed in Germany ~ Ii, 1991
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Changing the transmission oil
(Manual transmission)

Capacity: approx. 2,75 |

Oll quantity:
Hypoid transmission oil SAE 75 W 90 to
APl GL5 or MIL-L 2105 B

Py

. Drain oil with the car standing on a level
surface and the transmission at operating
temperature.

1 - Magnetic drain plug
2 - Filler plug

2. Clean drain and filler plugs, tighten plugs
to 35 Nm (22 ftib).

3. With the vehicle on a level surface, fill in

transmission oil, until it overflows at the filler

plug neck.

Note

On initial production cars, the thread of the fil-
ler plug in the lateral transmission covers was
located 6 mm too high.

When filling those transmissions with 2,75 | of
transmission oil, the oil level is 6 mm below
the filler neck bore.

The relevant transmissions are identified by a
+ 6 mark above the filler plug.

968
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Changing the transmission oil
(Rear-axle drive / Tiptronic)

Capacity: approx. 0,7 |

OIll quantity:
Hypoid transmission oil SAE 75 W 90 to
API GL5 (MIL-L 2105 B), or SAE 90

1. Drain oil with the car standing on a level
surface and the transmission at operating
temperature.

Check requirements:

Vehicle must be on a level surface

Engine running at idle

Handbrake pulled

Selector lever set to “N”

ATF temperature approx, 80°C

At 80°C operating temperature, the ATF level

must be between the 80°C min. and max.
marks.

852-03

1 - Tightening torque 40 Nm (30 ftlb)
2 - Tightening torque 50 Nm (37 ftib)

2. Clean filler and drain plugs, replace seals
and tighten screws to specified torque.

3. With the vehicle on a level surface, fill in
transmission oil until it overflows at the filler
plug neck.

Checking the ATF level

Correct ATF level is an essential prerequisite
for proper operation of the automatic transmis-
sion.

851-03

A = Check range at 80°C ATF temperature
B = Quick-fill device

To determine the precise ATF temperature,
use System Tester 9288.

If required, top up with ATF fluid across the
quick-fill device.

Maintenance
Printed in Germany - VII, 1992
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Tire condition / tire pressure

Tires are safety-relevant items that are only capable of meeting the requirements applicable if they
are run at the correct tire pressure and with sufficient tread depth.

The tire pressures indicated are minimum pressures. The tires must never be run at lower pressures
since this affects roadholding in a negative manner and may lead to severe tire damage.

Valve caps protect the valve against dust and dirt and therefore help prevent leaks. Always screw
on caps tightly and replace missing caps.

For safety reasons, do not limit tire checks to checking the tire pressure but also check for sufficient
tread depth, ingress of foreign matter, pinholes, cuts, tears and bulges in the sidewalls (cord break)!

Tire pressure for cold (approx. 20°C) tires (16" and 17" summer and winter tires)

front 2.5 bar excess pressure

rear 2.5 bar excess pressure

Spare tire

front/rear 2.5 bar excess pressure

03-10 Maintenance
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Checking door, hood locks and
safety catches of front lid for tight-
ness and operation

Checking for tightness:

The fastening screws for door lock, front lid
lock (Coupé and Cabriolet) and rear lid lock
(Cabriolet), the fastening nuts for the upper
lock sections of the front lid (Coupé and
Cabriolet) and the rear lid (Cabriolet) as well
as the fastening nuts for the tailgate locks
(Coupé) must be tightened to 9.7 Nm (7 ftib).

Operational check:
Doorlock

The door lock must latch across the striker in
two steps when the door is closed and must
unlatch again when the door release (inside
and outside) is actuated.

Front and rear lid lock

When closing the lids (front and rear), the

lid locks must latch when the upper lock sec-
tions or the lock pins engage, and must be
released again when the lid lock release is
actuated.

Front lid safety catch

After releasing the lid lock, the front lid must
be held down by the safety catch. The lowest
point of the safety catch must engage in the
locator.

With the lid open, the return spring must pull
the safety catch back to the stop of the
baseplate of the upper lock section.

814-55

Seat belts

Checking operation and condition

Checking belt operation:

The belt strap must reel off the belt retractor
smoothly across the deflection fitting and the
belt lock tab must engage into the belt lock
with an audible click. When pulling the belt
abruptly, the belt retractor must lock, thus
preventing further unreeling of the belt.

Checking belt condition:

Visual inspection must not indicate any
damage or wear of the belt.

Should damage such as cuts, fraying, split
seams, chafing etc. be evident on the belt
strap, replace the seat belt immediately.

Maintenance
Printed in Germany - Ii, 1991
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Additional checks on seat belts with Door, hood and roof rubber seals
overload indicator (tear seam) —

Aihiag aquipment Removing rubber abrasion, coating seals

After checking operation and condition of with suitable product
this seat belt type, make sure the tear seam

above the holder of the belt strap is not Cleaning:

damaged.

Remove rubber abrasion and dirt with

The tear seam serves as an overload in- petroleum ether.

dicator to highlight overloading and, hence,
to indicate that replacement of the belt is Maintenance:

required. . . .
4 Coat seals with glycerine, talcum or similar

rubber care product.

261-68
1 = Location of holder
2 = Fastening screw
3 = Holder
4 = Plastic cover
5 = Indicator (tear seam)
6 = Beltstrap
03-12 Maintenance
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Checking operation of lighting
system:

Adjusting the headlights
1. Raise pop-up headlights.

2. Release pop-up headlights and tilt forward.

829-94B

3. Remove cover shroud.
4. Tilt back pop-up headlights.

5. Clean light-diffusing lens and turn on low
beam.

6. Adjust headlights with the car in roadworthy
condition (fuel tank filled, driver’s seat
loaded with one person or 75 kg, tire pres-
sure set to specified values), using a head-
light aiming device.

842-03

Note

Adjustment is performed with the headlight
beam adjuster switch set to position 0.

Adjusting auxiliary headlights and fog lights

Note

Aucxiliary headlights and fog lights can only be
adjusted together.

1. Remove turn signal lights.

2. Turn on high beam.

Maintenance
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3. Adjust with the car in roadworthy condition
(refer to headlight section), using a head-
light aiming device.

T

843-03

Note

Adjustment is not performed horizontally and
vertically via one adjusting screw each.
Instead, horizontal and vertical adjustments
are made simultaneously.

References:

Turning both screws in the same direction:
Lateral adjustment.

Turning both screws in opposite directions:
Height adjustment.

Adjust in such a manner that the center of the
light beam is within the reference marks
around the central mark on the screen of the
headlight aiming device.

4. Check adjustment of fog lights.

Pop-up headlights:

Greasing the linkage

Grease ball joints of link rod using commer-
cial multi-purpose grease.

Headlight washer:

Adjusting the headlight washer Jets
Special Adjusting Tool 3019 A

1. Insert Special Tool into sprayer jet.

2. Rotate jet insert using the tool until the tele-
scopic extension points to the center of the
light-diffusing lens.

3. Start washing operation and check opera-
tion of spray jet.

03-14
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Replacing the fuel filter

1. Undo fuel pipes, using a second wrench to
lock. Drain overflowing fuel into a suitable
container.

2. Undo hose clamp and take off fuel
filter.

3. Install new filter. Observe direction of flow =
direction of arrow.

4. Start engine and check fuel lines and fuel
filter, respectively, for leaks.

Replacing the air cleaner cartridge.

1. Unhook clamps. Take out housing lid and
cartridge.

2. Clean inside of filter housing with a lint-free
rag.

3. Install new cartridge. Observe installation
position. Put housing lid in place and
engage clamps. Check for correct seating
of air cleaner upper section.

Replacing the camshaft toothed
belt (with hydraulic belt tensioner)

Refer to Vol. 1, Repair Group 15,
page 15 - 1.

Maintenance
Printed in Germany - ll, 1991
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Replacing the brake fluid /
Bleeding the brakes

Notes

Use only clean DOT 4 brake fluid.
Total quantity for brake fluid change
approx. 1 I

The brake fluid must be replaced at least
every 2 years.

Sequence of operation for bleeding and
brake fluid change

Fill reservoir with new brake fluid up

to the upper edge. Connect bleeding
device to expansion tank.

Turn bleeding device on. Bleeding pres-
sure approx. 1,5 bar.

Continue bleeding or changing the brake
fluid, respectively, on the other brake
calipers (no special sequence to be ob-
served).

Open each bleeder valve until clear brake
fluid or until the corresponding brake

fluid change quantity per caliper (approx.
250 cm®) is reached. note that each four-
piston fixed caliper must be bled at both
bleeder valves.

To check that escaping brake fluid is
clean and free from air bubbles, and to
determine the brake fluid quantity used,
use a suitable receiver bottle.

After fitting a new brake master cylinder,
depress brake pedal fully several times
with the bleeder valves open during the
bleeding operation. This allows trapped
air to escape from the brake master
cylinder.

— When changing the brake fluid, also drain
some brake fluid from the clutch slave
cylinder.

— Turn off and disconnect bleeding
device.
If required, top up with fresh brake fluid.

03- 16
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Replacing the coolant and bleeding
the cooling system

1. Drain cooling system (only with engine 4. Turn bleeder screw a few turns in. Start en-
cooled off). Set heater lever to “hot”, open gine and run at accelerated idle to warm it
drain plug at radiator and loosen coolant up to operating temperature (until radiator
hose at auxiliary plastic flange of coolant fan has switched on and off).
pump.

As soon as no more air bubbles escape at

2. Screw drain plug into radiator. Tightening the bleeder bore, tighten bleeder screw.
torque: 5 Nm (4 ftlb). Fit coolant hose to Tightening torque 15 + 3 Nm (11 + 2 ftlb).
flange Top up coolant level to “max:” mark on

reservoir.

3. Leave heater lever in “hot” position or set to
the hot position now and screw out bleeder
screw. Fill up with coolant slowly until
coolant overflows at the bleeder flange.

853-03

Check coolant level again after a test drive.
If required, top up with coolant.

854-03

Drain some coolant until the coolant level
has settled halfway down in the reservoir
(this is required to keep the reservoir from
overflowing when the engine warms up).

Maintenance 03- 17
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Replacing spark plugs
1. Pull off spark plug leads.

2. Remove spark plugs using a commercially
avail. plug wrench (e.g. Hazet No. 767-1).
A spark plug wrench is supplied with the
tool kit.

3. Apply a light coat of
Molykote paste HTP White
to the plug threads.

Tightening torque: 25 to 30 Nm (18 to 22 ftlb)

03-18
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Checking and adjusting Polyrib drive belt of A/C compressor

When adjusting the Polyrib drive belt, the belt
thickness must be taken into account. Deter-
mine belt thickness with a caliper gauge. The
following adjustment specifications are ap-
plicable in accordance with the belt thickness
determined:

Scale value indications for
Special Tool 9201

Belt thickness Scale value Link rod
(mm)

44-438 8.5 -
49-52 9.5 -
53-5.6 9.5 add 1 turn

1047-13

857-13

After fitting a new Polyrib drive belt, compen-
sate the settling of the belt as follows:

Run engine at idle for approx. 15 min. or test
drive vehicle for approx. 15 min. Then allow
engine to cool down to ambient temperature
and correct setting according to the specifica-
tions applicable to the respective belt thick-
ness.

Maintenance operations
Printed in Germany - XI|, 1994
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Operating instructions for System Tester 9288

855-03
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Self-diagnosis 968

1. General information

1.1 Application

The Systemtester 9288 (BOSCH KTS 301) is a microprocessor-con-
trolled self-diagnosis tester.

All systems which have a diagnosis interface as per ISO Standard can
be tested with this tester. The following tests are possible:

The Systemtester 9288 is a high-quality piece of electronic equip-
ment. In order to prevent damage to the equipment as a result of im-
proper use, please read the information in the operating instructions
carefully and comply with it.

In addition, the instructions (specifications) of the vehicle manufac-
turer are also to be observed.

If the tester should fail, check the following points before sending itin

® Reading out the fault memory for repair:
® Testing of the actuators 1. Has the tester been operated incorrectly?
® Testing the Cerl:ll‘ inputs 2. |s the battery sufficiently charged?
® System adaptation 3. Is the adapter cable OK?
® Engine-knock detection o (Please note when checking the adapter cable that a highly sensi-
® Sensor and status checks, tire-pressure monitoring (RDK) tive electronic matching circuit is installed in the vicinity of the 19-
pole plug).
1.2 Construction (Fig. 1)
No. | Description Function Remarks
1 LCD indicator Dot matrix 5 x 8 If the Systemtester 9288 is switched on
4 lines each with 20 characters without the program module, following
Foreign languages possible the self-test the tester switches off auto-
illumination matically and informs the user that the
program module is not fitted.
2 Keyboard Keys 1, 2,3 = Selection key
Keys < > = Previous page/next page Switching on: = Press any key
Key H = Help menu, e.g.: Swnchmg_; off: = 180s af_ter last
lilumination (automatic) depression of a key or
Screens stored if no data stream flows
Control-unit overview across the serial
Setting up printer interface.
Switching off unit L i .
_ . The last field in the top right-hand corner is
Key N = Return to the next hlgher filled completely, this means that this is a
program level following stored figure and not an actual,
termination of a Fest real-life figure.
sequence or, during a test
sequence, return to the
last display
Key ¥ = Storing indication
Key <& = Playing back
stored reading
3 Power supply Fitted accumulator with NiCd batteries. Discharged upon delivery. Following charge:
The Systemtester 9288 must be switched off | Operating time:
during the initial battery charging process. 4 -8 hours without scale illumination
Charging time > 8 hours 1 -2 hours with scale illumination
If the voltage is not sufficient, Connection to vehicle battery by means Connection through ISO-interface
“Charge battery” appears of vehicle-specific adapter lead (see 1.4) Charging voltage supply
on the display. If this is
not done, the unit switches Battery charger (accessory) For test operation and for charging
selFaft the NiCd batteries.
4 Connection for Connection facility for Printer The Systemtester 9288 transmits data with
input and output devices e.g. Epson, IBM, Hewlett Packard (HP) the following configurations:
8 data bits / 1 start bit / 1 stop bit /
No parity (for printer matching)
5 Connection for vehicle Reading out the data Input for flashing-code support
specific adapter lead
6 Plug-in programme module Operating system Plug in module:
(see also Figure 2) LCD drive remove rubber protector,
Keyboard insert module fully.
A C-MOS' ! Interface communication
Do not touch plug ! Computations and data conversions
03-20 Operating instructions for System Tester 9288
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1.3 Battery charger run off mains voltage (Figure 3)
- Accessory -

Item 1 Charger with connecting cable, 1.5 m long
Item 2 8-pin AMP plug

1.4 Vehicle-specific adapter cable
Porsche No. 000 721 928.81

1.5 Connecting lead (Figure 4}

- Self-fabrication —

for printer, programme load station or similar unit.

For interface-trunk assignment, see manual of corresponding unit.

Printer cable for standard D 25
BOSCH No. 1 684 465 193

Printer cable for EPSON
BOSCH No. 1 684 465 194

2. Connection
The following points must be observed:

— No gear must be engaged on the vehicle (Automatic transmission
in position N-P) — Danger of Accident !

— ALLwork onthe vehicle must only be carried out with the ignition
switched off.

After having connected the vehicle-specific adapter cable, the in-
structions listed under “3” are displayed on the Systemtester 9288:

2.1 Charging with the battery charger (Fig. 3)

Connecting the Systemtester 9288 to the battery charger. (Fig.1,
pos. 5).

2.2 Diagnosis

Connecting the Systemtester 9288 to the diagnosis plug in the veh-
icle by means of the vehicle-specific adapter cable.

Switch on the tester and proceed according to the instructions dis-
played.

3. Testing
Scope of module:

Guidance through the menu, communication with the ECU, reading
out the error memory and selection of the “Help” menus, actuator
diagnosis, circuit inputs and system adaptation, engine-knock detec-
tion, sensor and event check for the tire-pressure monitor (RDK).

3.1 Reading-out the error memory

Connect the Systemtester 9288 (see 2.)
Switch on the Systemtester,
(possible with every key!)

Display:

PORSCHE
Eprom modul eng
Mod. intro.  xx.xx.xx

If a specific instruction does not appear in a display, it is always pos-
sible to proceed by pressing the button >,

Due to the fact that the Systemtester 9288 can store error displays
(see Chapter 3.7), the following display will appear if errors have
been stored in the image memory:

Stored displays
erased ?
1=yes
3=no

Key 3
Display:

Print out
displays: H

continue: >

H = Help menu (see 3.6) or key 1
Display:

Vehicle types

1=9448
2 =911 Carrera 4
3=92854

Selection of the vehicle type with key 1, 2 or 3.

After the vehicle type has been selected, the following instruction
appears:

Connect adapter

cable to veh. plug.
Ignition “ON".

After completion: >

The following then appears:

Wait for
Data

Break off test: N

After a short pause, the Systemtester 9288 reports all the sys-
tems that are installed in the particular vehicle. If a system is pre-
ceded by “ # “, this means that at least 1 error is stored in that
particular system.

Examples:

Installed systems
# LH

# EZK

= RDK

o

1
2
3

The particular system can be selected by means of key 1, 2 or 3.

After selection (for instance with key 1), the following display ap-
pears:

LH
System: LO1 LH-JET
Ser. No.: 92861812313
RB. No.: 0280002507

Operating instructions for System Tester 9288
Printed in Germany - I, 1991
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After pressing the key >, a selection menu is displayed: After the last displayed error, the following instruction appears:
Menu Repair fault accord-
1 = Fault memory ing to repair
2 = Drive links instructions
3 = Input signals > Continue: >

Proceed with key >

< Menu Fault repaired ?
1 = System adaptation 1 =yes
3=no

Inthe example ~ press key 1. There then follows the display of the Retiifn 10 display "No.orerrors™with key:S:

number of errors which are stored (if any). Proceed with key 1:
Number of Fault memory
faults 1 = Erase
3 = Do not erase
— 2 «
if key 3 is pressed:
Proceed with key > = Return to menu “error memory”.

- . The error memory is not erased|
Additional info to

every display with
key 1
continue: >

Proceed with key 1:

Fault memory
has been cleared

Proceed with key >
Return: N

Error output:

The test scope “Read-out error memory” is terminated at this

1: Engine point.

temperature sensor 2
Short to ground
not present

3.2 Actuator diagnosis

If key 1is pressed instead of the > key, the corresponding error If an actuator is selected, this is triggered by the ECU so that it can
code display appears (the last two digits of the flashing code). be checked for correct functioning.

The various actuators components are gone through one after

the other and are selected with the > key.
Fault code: - 14 - . .
Operate the Systemtester 9288 as described under 3.1 until the

following menu display appears:

Menu
Proceed with key > 1 = Fault memory
Further errors are displayed (if they exist): 2 = Drive links

3 = Input signals >

2: Idle contact R i )
After pressing key 2, the display for the first actuator appears:

Short to ground

present Injector
to activate
1 = Start
If key 1is pressed instead of key > the corresponding error-code Continue: >

display appears (the last two digits of the flashing code).

If key > is pressed, the next actuator is selected.

Pressing key 1 resuits in the following instruction:
Fault code: — 12 -

Can injectors be
heard / felt ?

1 =yes

3 =no

03 - 22 Operating instructions for System Tester 9288
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Key 1 selects the next actuator (e.g. idle actuator). Following in-
struction:

Repair fault accord-

ing to repair
instructions

Continue: >

After pressing key >, the following display appears:

Injector

to activate

1 = Start

Continue: >

Proceed with key 1

Can injectors be

heard / felt ?
= yes
3=no

Proceed with key 1 to the next actuator.

Idle stabilizer

to activate

1 = Start

Continue: >

Proceed with key 1

Can idle stabilizer
be heard / felt ?

1 =vyes

3=no

By pressing key 1, the next actuator is selected. After pressing key
3, the next instruction appears:

Repair fault accord-

ing to repair
instructions

Continue: >

Proceed with key >

Idle stabilizer

to activate

1 = Start

Continue: >

After pressing key 1, the following display appears:

Can idle stabilizer
be heard / felt ?
1 =yes

3=no

By pressing key 1, the next actuator is selected. The actuators are
selected one after the other and triggered until the following dis-
play appears:

Drive link test
completed

Return: N

By pressing the key N, the operator is returned to the menu.

3.3 Circuit inputs

In addition to the actuators, the Systemtester 9288 can also
check circuit inputs. To this end, operate the Systemtester 9288
in accordance with 3.1 until this menu display appears:

Menu
1 = Fault memory
2 = Drive links

3 = Input signals >

Press key 3

Idie contact
1 = Start

Continue: >

By pressing key > the next circuit input is selected.
The next display appears when key 1is pressed.

Activate accl. pedal

Idle contact

~ closed -

Continue: >

Operate the accelerator pedal, the following display appears:

Activate accl. pedal

Idle contact

~ open -

Continue: >

The next circuit input is selected by pressing key >. Repeat until
this display appears:

Input signals
testing completed

Return: N

Press key N for return to menu

3.4 System adaptation

When the function "System adaptation” is triggered, the ECU re-
gisters the basic air requirement of the engine.

To this end, operate the Systemtester 9288 as per 3.1 until the
following menu display appears:

Menu
1 = Fault memory
2 = Drive links
3 = Input signals >

Proceed with key >

< Menu
1 = System adaptation

Operating Iinstructions for System Tester 9288
Printed in Germany - II, 1991
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Proceed with key 1

Prerequisite:

Eng. at oper. temp.
with all consumers
and ignition off.

Proceed with key >

System adaptation
1 = Start

Return: N

If key N is pressed
= return to menu.

If key 1 is pressed:

Start engine !

Following engine start there appears:

System is being
adapted

Please wait !

After approx. 30 secs there appears:

System adaptation
completed

Return: N

If it is impossible to carry out system adaptation (idle contact not
closed, or defective), the following display appears:

No system adaptation
possible

Idle contact ?

Return: N

After completion of the system adaptation, return to the menu
with key N.

3.5 Engine-knock registration

The engine-knock registration function can only be triggered
through the EZK or DME control unit.

To this end, operate the Systemtester 9288 as described in 3.1
until the following display appears:

Installed systems
1=#1H

2 = 3# EZK

3= RDK

The particular system can be selected by means of key 1, 2 or 3.
For instance with key 2 the following display appears:

EZK
System: EO1EZK
Ser. No.: 92861812415
RB. No.: 0227400154

Proceed with key >
The following menu display appears:

< Menu
1 = Fault memory
2 = Knock registration

Proceed with key 2

Condition:
Engine at operating

temperature
>

Proceed with key >

< Start knock
registration before
test drive

Proceed with key >

< A normal test
drive is a pre-
requisite

Proceed with key >

< Stop the test
drive only if the
display with the no.
of knocks comes on.

Proceed with key >

Knock registration
1 = Start

Return: N

Pressing key 1 activates the engine-knock counter:

Knock registration
in progress

Please wait!

03-24
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The knock counter registers 10,000 ignitions before the display
with the actual number of combustion “knocks” appears.

Number

Knocks: XXX
Combustion: XXXXX
Continue: >

Proceed with key >

Knock registration
completed

Return: N

If knock registration is impossible (due to lack of engine-speed
signal), the following display appears:

No knock regist-

ration possible.

RPM signal ?

Return: N

Following completion of the knock registration test, return to the
menu with key N.

3.6 Help menu

The “Help” menu can be selected from every display by pressing
key H. Return to the initial display with key N.

Help menu
1 = lllumination
2 = Display stored
3 = Ctrl. unit chart >

Proceed, for instance with key 1:
Key 1:
The scale illumination is switched on and the tester returns to the

previous display.

Or with key 2:

Data display stored
1 = Print
2 = Clear

Proceed with key 1
Stored displays are printed out (If printer connected).

Proceed with key 2
Stored displays are erased.

With the “Help” menu, for instance

Help menu
1 = lllumination
2 = Display stored
3 = Crtl. unit chart >

ifthe key > is pressed, a further section of the “Help” menu s dis-
played:

< Help menu

1 = Printer setting

2 = Switch off equip.
3 = Baud Rate

Proceed for instance with key 1

Printer setting

1 =1BM
2 = HP Quiet Jet
3 = EPSON

The selection of the printer results in the tester being set up for
the printer type in question.

3.7 Store measurement displays (Key )
Using key %, all displays can be stored manually.
The following displays are stored automatically:

~ ECU-ldentity

- Installed systems

- All existing errors

When the memory limit is reached, the following instruction is
displayed:

Data display mem.
full |

Return: N

3.8 Show stored measurement displays (Key G )

Using the keys < or >, the stored displays for the selected sys-
tem can be shown.

The stored displays can be called up by means of the G key.

The system selection (LH - EZK - RDK) takes place with the keys 1,
20r3.

4. Service and wear parts (BOSCH)

Fig. | BOSCH Part No. Designation Comment
1/3 | 1687 335 002 NC- battery

4/1 | 1684 483 152 Plug

4/2 | 1684485 170 Socket 9pole

4/3 | 1680 552 005
1684 465 193

Screwed cap

Printer cable
(Standard D 25)
Printer cable
(EPSON)

1684 465 194

4.1 Service parts (Porsche)

Designation Porsche Part No. | Special tool No.
Systemtester 9288 | 000.721.928.80 | 9288

Adapter cable 000.721.928.81 | 9288/1
Battery charger 000.721.928.82 | 9288/2
Module (D) 000.721.928.84 | 9288/4
Module (GB/USA) 000.721.928.85 | 9288/5
Module (F) 000.721.928.86 | 9288/6
Module (l) 000.721.928.87 | 9288/7
Module (E) 000.721.928.88 | 9288/8

Operating instructions for System Tester 9288
Printed in Germany - I, 1991
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Tolerances and Wear Limits

Engine M 44.43/44

Cooling
Coolant thermostat opening temperature

Cooling system cap

Pressure relief valve opens at excess pressure of
Vacuum relief valve opens at partial vacuum of
Qil circuit

Oil consumption 1 /1,000 km

Oil pressure

at 80 deg. C oil temperature:

at 5,000 rpm excess pressure

Oil volume

Quantity difference at

oil gauge

Oil thermostat opening temperature
Valve gear

Camshaft bore inside dia.

Camshaft dia.

Camshaft axial end play

Flat-base tappet bore inside dia.

Flat-base tappet dia.

Camshaft runout

When fitting
(new)

81 to 85°C

1.3 to 1.5 bar

0.1 bar

approx. 4 bar
651

approx. 1.5 |

95° + 4°C

28 + 0.021 mm
-0

28 — 0.04 mm
- 0.055

0.08 to 0.18 mm

35 + 0.015 mm
+ 0.005

35 - 0.025 mm
- 0.041

0.02 mm

Wear
limit

approx. 1.5

Tolerances and Wear Limits
Printed in Germany - Il, 1991
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Tolerances and Wear Limits

Motor M 44.43/44

Cylinder head with valves

Sealing surface distortion
Valve seat width inlet

exhaust
Seat angle

Outer correction angle
Inner correction angle

Valve guides inside dia.

Valve stem:

Inlet dia.

Exhaust dia. (stem end)
Valve guide/valve stem rocking clearance
Inlet

Exhaust

Compression

Pistons with connecting rods

When fitting Wear
(new) limit

max. 0.05 mm

1.5 mm

1.8 mm

45°

30°

600

7 + 0.015mm
6.98 - 0.012

6.974 + 0.006 tapered stem

0.8

0.8
8 bar and 6.5 bar
above

Cylinder/piston clearance 0.008 to 0.032  approx. 0.080
Piston rings vertical clearance Groove 1 0.040 to 0.075
Groove 2  0.030 to 0.065
Groove 3  0.020 to 0.055
Piston rings gap width Groove 1 0.20 to 0.50
Groove 2  0.20 to 0.55
Groove 3  0.30 to 0.90
10-2 Tolerances and Wear Limits
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Tolerances and Wear limits

Engine M 44.43/44

Small end bush

Piston pin
Small end bush/piston pin

dia.

dia.
radial clearance

Crankshaft and cylinder block

Crankshaft

measure at bearing 2, 3 or 4
Bearings 1 and 5 on prisms
Crankpin

Con-rod bearing/crankshaft

Main bearing web
Crankshaft main bearings/
crankshaft

Crankshaft main bearings/
crankshaft

Cylinder bore

Balance shaft bearing
bore in

crankcase or

balance shaft cover

Bore for bushing in
bearing housing

Balance shaft

runout

dia.

radial clearance
axial clearance
dia.

radial clearance

axial bearings
ovality

dia.

dia.
dia.

When fitting Wear
(new) limit
24 + 0.018

+ 0.028
24 - 0.004

0.018 to 0.032

0.04 max. 0.06

51.971 to 51.990
0.027 to 0.069

0.080 to 0.240

69.971 to 69.990
0.028 to 0.070 0.16

0.060 to 0.192 0.40
0.010 0.020

34.000 to 34.019

34.000 to 34.019
30.975 to 30.991

Tolerances and Wear limits

Printed in Germany - |l, 1991
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Engine tightening torques

Location Thread Tightening torque Nm (ftib)

Crankshaft/

crankcase

Crankcase bolt joints top M12x 15 30 (22) 1st stage

and bottom section (studs) 60° torque angle 2nd stage
M 10 20 (15) 1st stage

50 (37) 2nd stage

M8 20 (15)
M6 10 (7)

Rotation body on balance shaft M6 10 (7), secured with Loctite 270

Cover for balance shaft M6 10 (7)

housing to upper

crankcase section

Hexagon head bolt M8 20 (15)

Hexagon head bolt M 8 x 58 15 (11) 1st stage

(bearing saddile) 33 (24) 2nd stage

Left-hand and right-hand M8 20 (15)

bearing housing

to upper crankcase section

Sprocket on balance shaft M 10 45 (33)

Tensioning pulley to M 10 45 (33)

bearing housing

Water pump to crankcase M6 10 (7), secured with Loctite 270

Idler pulley to M 10 45 (33)

water-pump housing

Tensioning pulley to M 10 45 (33)

oil pump housing

Oil pump to M6 10 (7)

crankcase M 10 45 (33)

Toothed belt tensioner to M8 20 (15)

crankcase

Tensioning pulley to M 10 45 (33)

tensioning lever

Connecting-rod bolts M 10 x 1.25 25 (18) + 90° torque angle

(forged con-rods)
Verbus-Ripp nut

Engine tightening torques
Printed in Germany - Il, 1991
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Location Thread Tightening torque Nm (ftib)
Oil pan to M6 hand-tight 1st stage
crankcase 4 (3) 2nd stage
10 (7) 3rd stage
Qil pan insert to M5 6 (4), secured with Loctite 270
oil pan
Oil drain plug M20x 1.5 50 (37)
LH + RH engine support M 10 48 (35)
to crankcase
Flywheel to crankshaft M10x 1.25 40 (29) 1st stage
90 (66) 2nd stage
Sensor brackets to M8 20 (15)
crankcase
Sensor to bracket M6 10 (7)
Sprocket to crankshaft M16x 1.5 210 (155)
Flywheel to M6 x25 13 (10)
sprocket Grade
10.9
Mounting of M6 8 (6)
belt cover
Bracket for alternator to M 10 45 (33)
crankcase
Water temperature gauge M10x1 35 (26)
Temperature sender M12x 15 15 (11)
(coolant or oil)
Knock sensor M8 20 (15) Genuine bolt
without washer
Oil pressure sender M18x 1.5 35 (26)
Housing insert in M6 10 (7), mating flange sealed
oil pump housing with Loctite 574
Radiator fan/thermostat M8 20 (15)
housing to crankcase
Plug at oil/coolant M18x 1.5 35 (26)
radiator housing
Coolant vent M8x1 12+3(09+2)
plug
Oil filter M20x 1.5 45 (33)
pressure relief valve 20 (15)

10-6

Engine tightening torques
Printed in Germany - II, 1991



10

968 Engine, Crankcase, Engine Mounts

Location Thread Tightening torque Nm (ftlb)

Cylinder head

Cylinder head to crankcase

upper section

Engine type M 44.43/44 M 12 20 (15) 1st stage
60° torque angle 2nd stage
90° torque angle 3rd stage

Camshaft support to M8 20 (15)

cylinder head

Camshaft adjuster - M6 10 (7)

VarioCam to cylinder head

Socket head bolts M6 10 (7)

for chain tensioner / oil pipe

Banijo bolt / oil pipe M8x1 10 (7)

Cylinder head cover M6 10 (7)

Intake pipe to cylinder head M8 20 (15)

Inlet flange for M8 20 (15)

heater to cylinder head

Flange for M8 20 (15)

coolant pipe

Toothed belt cover to M6 10 (7)

cylinder head

Hall sender / M6 10 (7)

mounting

Camshatft gearwheel M 10 65 - 70 (48 - 52)

to camshaft

multi-tooth bolt

Distributor rotor M4 4 (3)

to camshaft gearwheel

Transport bracket to M6 10 (7)

cylinder head

Spark plugs M 14x1.25 25 - 30 (18 - 22); grease
thread lightly with Molykote
paste HTP (white)

Engine tightening torques
Printed in Germany - lil, 1991
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Location Thread Tightening torque Nm (ftib)

Fuel system

Mounting of M6x 12 10

pressure regulator

to fuel collection pipe

Cap nut to M12x15 12 (9)

fuel collection pipe

Exhaust system

Plug nut to M14x15 30 (22)

catalytic convenrter

All other nuts and bolts:
M6 8+ 2(06+1)
M8 20+2(15+ 1)
M 10 40 +5 (29 + 4)

Coat all nut and

bolt unions

with Optimoly HT

10-8

Engine tightening torques
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Removing and installing engine (manual transmission)

Engine Type M 44.43

Note

The engine is removed from above. The
clutch housing remains fitted to the engine.

Removal

1. Place protective covers on fenders and re-
move hood. Disconnect battery ground
strap. Open tie-wraps at bulkhead. Dis-
connect cable from cruise control actuator
motor and remove hood.

2. Undo fuel lines betwen engine and body,
using a second wrench to lock. Catch remai-
ning fuel in a suitable container. Do not kink
fuel lines.

3. Disconnect cable for throttle operation. Pull
off oxygen sensor connector and undo
bracket from manifold. Pull vacuum hose off
pressure regulator.

4. Undo ground cable and wire clamp from
clutch housing. Pull off vacuum hose from
brake booster.

5. Disconnect twin- and multi-plug connectors.
Disconnect vacuum hose from tank vent
valve and manifold.

1238-10

6.

10.

11.

12.

13.

Remove and take out air filter assem-
bly.Pull off ignition cable from distributor to
ignition coil.

. Unscrew cover panel in passenger footwell

and lift out. Unscrew support panel for
DME control unit and pull off control unit
plug. Disconnect electrical plug.

. Remove engine undertray panel and front

undertray cover.

. Open coolant drain plug and drain coolant.

Remove alternator vent hose.

Loosen radiator hose at bottom right-hand
side of radiator and at engine and pull off

hose. Catch remaining coolant in a suita-

ble container.

Pull off electrical connectors from fan mo-
tors. Undo bracket for fan motors from ra-
diator and take out from below.

Unbolt radiator bracket. Loosen radiator
hose and vent hose on upper left-hand
side of radiator and pull off. Pull off electri-
cal connector from temperature switch of
radiator.

Unclip radiator cover and lift radiator care-
fully out from above. Separate radiator
hose from reservoir and pull off.

Removing and installing engine (manual transmission) 10-9
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14. Suspend engine at front transport bracket 18. Mark installation position of left-hand and
using support 10 - 222A and keep suspen- right-hand control arm mounts on body.
ded in installation position. Check for cor- Undo and remove control arm mounts.

rect position of support.

1240-10

1239-10

19. Unbolt universal joint from steering rack,

15. Remove Poly-Rib belt tensioner from A/C hydraulic engine mounts from engine supp-
compressor and take off drive belt. orts and front-axle cross member from bo-
Remove compressor from console and su- dywork. The front-axle cross member re-
spend out of the way. (Do not undo refrige- mains suspended on the vehicle along with
rant hoses). the steering rack and the power pump.

16. Unbolt stabilizer bar from body. Undo hose
clamps between steering ATF radiator and
power steering pump top-up reservoir and
pull off hoses.

17. Slacken power pump belt and lift power
steering pump off the console, taking the
spacer bushing out from the front. Leave po-
wer steering pump suspended at steering.
Remove oil pipes from oil cooler at engine
console.

1241-10

20. Disconnect electrical connections from star-
ter and remove starter. Remove wire clamp
from clutch housing.

10-10 Removing and installing engine (manual transmission)
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21. Remove clutch slave cylinder from clutch
housing (pipe remains connected). Undo
and remove bracket for piping from upper
clutch housing section.

22. Unbolt exhaust system from exhaust mani-
fold flange and mount and remove exhaust
system complete with oxygen sensor as-
sembly.

23. Remove cover for clutch housing. Screw
hex socket head bolts out of clamping slee-
ve and push clamping sleeve along with
central shaft to the rear.

24. Screw out upper central tube / clutch hou-
sing fastening bolts.

25. Undo coolant hose for heater above ex-
haust manifold and at cylinder head.

26. Engage engine support (VW Special Tool
3033) into engine transport brackets as fol-

lows:
Pulley side: Position 3
Flywheel side: Position 11

In position 3, the threaded rod is "below"
the suppon. In position 11, the threaded
rod is "above" the support

1242-10

27. Slightly preload engine with shop crane, e.
g. Bilstein K 750 H, and remove support
bracket 10 - 222 A. The threaded rod for
support bracket 10 - 222 A remains in the
front mounting eye.

28. Screw out bottom central tube / clutch hou-
sing fastening bolts.

29. Pull engine forward, push rubber bellows
out of bulkhead towards engine compart-
ment and pull wiring harness carefully out
of passenger’s footwell. Lift out engine in
upward direction.

Installation

When installing the engine, observe the
following:

1. Insert wiring harness for DME control unit ca-
refully into passenger side footwell.

2. Start by screwing in the central tube / clutch
housing fastening bolts but do not tighten
them yet.

Note

Tighten down fastening bolts to specified
torque only after the hydraulic engine mounts
have been fitted to the front-axle crossmem-
ber.

3. Install control arm.
The control arm mount must be fitted in ex-
actly the same position marked before remo-
val.

4. Check wheel alignment. Adjust if required.
5. Replace all gaskets, seals and O-rings befo-

re refitting. Check for correct location of the
radiator in the rubber mounts.

Removing and installing engine (manual transmission)

Printed in Germany - VII, 1992
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6. Tighten nuts and bolts to specified torque.

Tighteningtorques:
Clamping sleeve

to central shaft M10
Central tube to
clutch housing M 10

Control arm to body M 10
Steering universal joint M 8
Cross member to body M 12

80 Nm (59 ftlb)

42 Nm (31 ftib)
46 Nm (34 ftib)
30 + 5Nm (22 + 4 ftib)
85 Nm (63 ftlb)

7. Add coolant and bleed cooling system.

8. Top up reservoir with ATF fluid and bleed

steering system.

9. Warm up engine to operating temperature,
check engine oil and coolant levels again,

top up if required.

10-12

Removing and Iinstalling engine (manual transmission)
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Removing and installing engine (Tiptronic Transmission)

Engine Type M 44.44

Note

When removing and installing the engine on
vehicles with Tiptronic transmission, certain de-
viations from the instructions for manual trans-
mission versions must be observed.

Removal

1. The flywheel must be separated from the
damper across the starter aperture (9 bolts).
The clutch housing is unbolted from the en-
gine and remains fixed to the central tube.

1243-10

2. Remove ATF lines from cross member, cylin-
der head and radiator. Plug oil apertures to
avoid dirt ingress. Remove protective shield
from clutch housing.

Installation
Flywheel / damper intallation note

1. Rotate flywheel until assembly mark
(roll pin hole with large chamfer) points
down.

1244-10

2. Also rotate damper until positioning groove
points down.

1245-10

Removing and installing engine (Tiptronic Transmission)

Printed in Germany - VIi, 1992

10- 13



1 0 Engine, Crankcase, Engine Mounts

968

3. When fitting engine and clutch housing, ma-
ke sure that both marks are lined up with
each other. Tighten fastening bolts evenly.

4. Before installing the engine, coat the clutch
housing/engine bolts with Optimoly TA.

Tighteningtorques:

Clutch housing to engine M 12 75 Nm (55 ftlb)
Damper to flywheel M 8 21 Nm (15 ftib)
ATF lines to radiator 24 Nm (18 ftib)

10- 14 Removing and installing engine (Tiptronic Transmission)
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Adjusting guide rail for balance shaft toothed belt

Engine Type M 44.43/44

1. Tighten mounting bolts of guide rail lightly. 6. Fit sprocket and balance shaft toothed belt
Fit sprocket for balance shaft drive and and adjust according to specification.
toothed belt. Refer to pages 13 - 7 to 13 - 10.

Put balance shaft toothed belt under
preload.

2. Using a feeler gauge, measure and adjust
clearance between toothed belt and guide
rail.

Adjusting dimension: 1 £0.5 mm

1041-13

w

. Check clearance of guide rail over a length
of 7 teeth (dimension A).
The adjusting dimension must be
1 +0.5 mm.

4. To achieve the correct adjustment, slide the
guide rail in the bolt holes.

5. Tighten both hexagon head bolts of the
guide rail and check setting dimension
again. Take off toothed belt and sprocket
and tighten both pan head screws.

Adjusting guide rail for balance shaft toothed belt 13-1
Printed in Germany - IV, 1992
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Checking adjustment of balance shafts

1. Undo and remove engine underside protec- The Fig. shows the sprocket position with the
tion and upper toothed belt cover. toothed belt cover removed.

2. Rotate crankshaft clockwise until TDC mark
on camshaft drive sprocket is lined up with
the mark on the toothed belt cover.

The TDC mark on the flywheel (center
notch on double-mass flywheel) must also
line up.

3. The mark on the upper balance shaft drive
sprocket must line up with the mark on the
rear toothed belt cover.

1042-12

4. Remove plug cap from lower toothed belt
cover.
Check position of marks of lower balance 1044-13
shaft drive sprocket across inspection hole.
Mark on sprocket must line with mark on
rear toothed belt cover.

Checking adjustment of balance shafts 13-3
Printed in Germany - IV, 1992
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Fitting toothed belt for balance shaft

Note

Handle balance shaft toothed belt with care,
avoid twisting or turning as this may cause
excessive running noise. Store separately.

When replacing the toothed belt, do not undo
the mounting bolts of the balance shaft drive
sprockets.

1. Rotate crankshaft clockwise until the TDC
mark on the camshaft drive sprocket lines
up with the mark on the toothed belt cover.
The TDC mark on the flywheel (center
notch of double-mass flywheel) must also
line up.

2. Rotate both balance shafts (without toothed
belts) until the marks on the balance shaft
drive sprockets are lined up with the marks
on the rear toothed belt cover.

1043-13

1042-13

1044-13

3. Fit the toothed belt:

When fitting the toothed belt, make sure the
belt side with the color-coded tooth faces
towards the outside.

4. Adjust toothed belt tension according to

specification.
Refer to page 13 - 7 to 13 - 10.

Fitting toothed belt for balance shaft
Printed in Germany - IV, 1992
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Adjusting Special Tool 9201

The measuring gauge has been preset to a
display of 4.0 dial values and allows the
Special Tool 9201 to be checked and to be
set to 4.0 dial values, respectively.

Adjustment of the device is required after:

— approx. 100 measurements

— hard shocks

— minor damage

If major damage is present or if the display
deviates by more than approx. 2.0 dial
values, the devices cannot be adjusted any
more. Return the device to the manufacturer
for repair.

Address:

Fritz Staeger
Jahnstrasse 68 - 72

D-1000 Berlin 47

Phone: 030/6291-266
Fax: 030/6291277

Adjustment
Tools required:

- Hex socket head screwdriver 1.5 A/F
(for new tools)

— or screwdriver 1.6 x 40 x 0.4
(for older tools)

- Measuring gauge 9201/2

1. Adjust to zero, rotating dial ring of dial
gauge until pointer and zero line up.

2. Place measuring gauge 9201/2 into posi-
tion, making sure both measuring mating
faces on the sliding blocks are centered.
(Measuring gauges of the new type are
made of one piece, allowing them to be
placed into position easier).

1045-13

3. Measure as when using the tool on the
toothed belt, i.e. press in measuring button
until engagement of the lock pin is felt, and
read off displayed value on the dial gauge.

Adjusting Special Tool 9201
Printed in Germany - IV, 1992
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4. If the display is beyond the measuring
range of 4.0 = 0.3 dial values, readjust
dial gauge. To do so, use hex socket head
screwdriver or standard screwdriver, respec-
tively, to turn the adjusting screw until the
specified value of 4.0 dial values is ob-
tained. The measuring gauge 9201/2 rests
between the measuring pointer of the tester.

1046-13

5. Follow adjustment with another test.

13-8 Adjusting Special Tool 9201
Printed in Germany - IV, 1992
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Checking and adjusting balance shaft toothed belt tension

Tools
No. | Designation Special tool Order number Explanation
1| Tester for belt 9201 000.721.920.10
tension
2 | Adjusting gauge 9207 000.721.920.70
Checking and adjusting balance shaft toothed belt tension 13-9
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Checking and adjusting balance shaft toothed belt tension

Note

The toothed belt tension must be checked
and adjusted only when the engine is cold
(room temperature).

1. Undo and remove air cleaner assembly and
engine underside protection.

2. Remove Poly-Rib belt or power pump belt,
respectively.

Note

Before undoing the lock nuts, always start by
slightly loosening the hexagon head bolts of
the link rod.

3. Remove toothed belt cover. Undo idler until
the idler no longer places a preload on the
toothed belt.

4. Rotate crankshaft clockwise until TDC mark
on camshaft drive sprocket lines up with
mark on toothed belt cover.

PN

//&m—

5. The TDC mark on the flywheel (double-
mass flywheel) must also line up.

e

794 - 15

6. Check basic position of balance shaft drive
sprockets. The marks on the sprockets
must line up with the marks on the rear
toothed belt cover.

1048-13

1044-13

13-10

Checking and adjusting balance shaft toothed belt tension
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7. Prepare Special Tool 9201 for check.
Pull out lock pin of Special Tool and push
measuring pin opposite the lock pin all the
way out. Align non-return pointer to measur-
ing pointer.

8. Push Special Tool onto toothed belt. Push
measuring button (arrows) slowly in until
engagement of the lock pin is felt and read
off displayed value on dial gauge.

Note

To avoid reading errors, the non-return
pointer must always be aligned to the measur-
ing pointer after the lock pin has engaged
(turn counterclockwise).

Adjusting value:

(new and used belts)
2.7 = 0.3 dial values
If required, correct toothed belt tension.

Adjusting

9. The sliding blocks must rest on the belt
along their entire surface. During the
measuring process, the Special Tool must
neither be twisted nor moved on the belt.

10. When tensioning, rotate tensioning pulley
clockwise. When slackening, rotate tension-
ing pulley counterclockwise.

Tighten hexagon nut to 45 Nm (33 ftlb),
using a second wrench to lock.

11. After the toothed belt has been adjusted,
follow by adjusting the idler. Using Special
Tool 9207 or a feeler gauge (0.5 mm), set
idler pulley to a clearance of 0.5 mm to the
toothed belt in bottom balance shaft area
and preload upper toothed belt train by
0 to 1 mm at same time. Tighten idler pul-
ley in this position. If the adjustment travel
is not sufficient, turn idler pulley by 180°
and repeat adjustment. Tighten hexagon
head nut to 45 Nm (33 ftlb), using a
second wrench to lock.

1050-13
1 - Idler pulley
2 - Balance shaft
3 - Tensioning pulley
Checking and adjusting balance shaft toothed belt tension 13-11
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12. Fit toothed belt cover. Install Poly-Rib belt
or power pump belt, respectively, and ad-
just according to specification. Fit belt or
power pump belt, respectively, and adjust
according to specification. Fit engine under-
tray and air assembly.

13-12 Checking and adjusting balance shaft toothed belt tension
Printed in Germany - IV, 1992
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Crankcase markings

Upper and lower crankcase section and

balance shaft cover

1. The upper and lower crankcase sections
as well as the balance shaft cover are
machined as a unit and must always be
fitted as a unit. Observe correct identifica-
tion marking.

(Ll

_r516ll % [ )
) (e)=(e

Sl

Al

Engine number

The engine number is engraved on the right-
hand rear end of the engine when seen in the
direction of travel.

=2

) =7 —

1051-13
1052-13
2. When the components have been fitted, it
must be possible to read off the markings of
both balance shaft covers from above.
13-13

Crankcase markings
Printed in Germany - IV, 1992
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\—
Locking the flywheel for assembly work
Tools
N
No. | Designation Special tool Order number Explanation
1| Toothed segment 9206/1 000.721.920.61 Engine installed
2 | Toothed segment with hex. 9538/1 000.721.953.81 Engine removed
head bolt M 12 x 1.5 x 60

- Locking the flywheel for assembly work 13-15
Printed in Germany - IV, 1992
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Locking the flywheel for assembly work

(Engine with double-mass flywheel is
installed)

1. Disconnect ground cable from battery.
Remove starter.

2. Place Special Tool 9206/1 into position and
lock.

810-13

3. In case of Tiptronic transmissions, use old
Special Tool 9206.

Engine removed

4. Fit hexagon head bolt with Special Tool
9538/1 to engine support adapter and lower
engine mount.

\

1054-13

13- 16

Locking the flywheel for assembly work
Printed in Germany - IV, 1992
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Engine support

Tools
@ S [=)
=) S
g °
‘ b
@
g\
No. | Designation Special tool Order number Explanation
1 Engine support 9127 000.721.912.70
2 | Engine support adapter 9197 000.721.919.70
Engine support 13-17

Printed in Germany - IV, 1992
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Crankcase - Tools

TYPE PG-1

13-19

Too!

Crankcase -
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13

Engine, Crankshaft, Pistons

968

No. | Designation Special tool Order number Explanation
1| Plastigage for measuring V/161 - green Commercially available,
the bearing clearances V/162 - red e.g. Matra-Werke
V/163 - blue Dieselstrasse 30 - 40.
Frankfurt/Main
2 | Thrust piece for seal 9517 000.721.951.70
3| Assembly tool 95171 000.721.951.71
4 | Dial gauge holder VW 387 VW 387
5| Dial gauge Commercially available
6 | Retaining bracket for lock- 9130 000.721.913.00
ing the flywheel
7 | Piston ring compressor Commercially available,
e.g. Hazet 794-U-3
8 | Thrust piece 9202 000 721 920 20
9 | Belt tension tester 9201 000 721 920 10
10 | Adjusting gauge 9207 000 721 920 70
11 Measuring gauge 9201/2 000 721 920 12
12 | Retaining wrench 9200 000 721 920 00
13-20 Crankcase - Tools

Printed in Germany - XI, 1994
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Machining cylinder bores in upper crankcase section

The upper crankcase section is an aluminium alloy product and contains minute particles of pure sili-
cium.

In order to have an usable cylinder surface finish, the cylinder bores have to be machined in a man-
ner that the silicium particles protrude out of the aluminium and therefore pistons and piston rings
only have contact with the silicium.

If it is necessary to machine cylinder bores, they can be restored with a SUNNEN CK-10/CV - 616
cylinder repairing machine for installation of oversize pistons.

Standard size 100.00 mm
Oversize 1 100.50 mm

Single cylinder bores can be machined as required, since pertinent oversize pistons weigh the same
as standard pistons.

Prior to machining cylinder bores it is recommended to check the stocks on hand for perti-
hent tolerance groups and, if necessary, to hone the bore for a certain piston size which is
avallable. There could be problems in supplying pistons of certain tolerance groups depend-
ing on circumstances.

The following procedures are necessary:

Rough turning to 0.1 mm before finished size.
Dressing to 0.02 mm before finished size.
Polishing to finished size.

Lapping with Sunnen silicium mixture.

Machining cylinder bores in upper crankcase section 13-21
Printed in Germany - XI, 1994
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Procedures

It is absolutely necessary to bolt the upper and lower crankcase sections together with help
of the bearing studs prior to machining.

A < I | Ry IR

Thread M 12x 1.5

1st step
2nd step

Thread M 10x 1.5

Tools
Machine

Grinding attachement
Grinding oil

Felt inserts

Silicium mixture
Storage box

for felt inserts

Stone holder set for
felt inserts instead

of honing stones
Stone holder set for
honing stones for 3
different stones
(types)

Felt holder seat
instead of guide shoe
Roughing stone set
Dressing stone set
Polishing stone set

1st step
2nd step

1817-13

CK-10 with filter
CV-616 with filter
CK-3000 or CK-2600
MB-30

C30-F 85 1 set
AN-30

AN-35

CK-3035 A 1 set

CK-3035 A 3 set

CK-3130 A 1 set

C30-J 55 ++ shorten to 70 mm length
C30-J 84 ++ shorten to 70 mm length
C30-C 03 - 81

Tightening sequence:

Nos. 1 to 10 in 2 steps:

30 Nm (22 ftlb)
60 deg. rotating angle

Nos. 11to 17 in 2 steps

20 Nm (15 ftlb)
50 Nm (37 ftb)

13- 22

Machining cylinder bores In upper crankcase section

Printed in Germany - XI, 1994
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Honing Procedures

Perform all honing and lapping jobs without the upper dressing guide shoe.

The protrusion of the bronze bar on main guide shoe no. 3 has to be eliminated; flush with guide
shoe base.

Setting up machine

Roughing adjustment — table described in column 1.

Dressing adjustment - table described in column 2.

Polishing adjustment — table described in column 3.

Lapping - uncovering the silicium crystals.

1. Set up machine as described in column 4 of test sheet.

2. Thoroughly remove all abrasive residue form previous honing jobs with filtered honing oil.
3. Wipe cylinder bores dry and apply a thin coat of thoroughly mixed silicium mixture.

Note:

If the silicium mixture is too consistent, it can be diluted by adding fresh honing oil and mixing thor-
oughly.

4. Holders with felt inserts are now placed in th grinding attachment instead of guide shoe
and honing stones.

Adjusting to the cylinder diameter is made with a gage as for the guide rails and honing stones.
5. Soak felt insents in filtered honing oil and coat with silicium mixture.

6. Stop grining oil feed; cylinders are lapped without grinding oil!

Machining cylinder bores in upper crankcase section 13-23
Printed in Germany — XI, 1994
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Machinging cylinders

Guide grinding attachment into bore. Turn feed wheel anticlockwise until felt inserts rest on walls.
Start machine and keep turning handwheel anticlockwise until needle of load instument reaches ap-
prox. 20 to 30 %.

Now set scale of feed wheel to 20.

The machine stops on its own after about 80 seconds. The cylinder surface will now be dull and with-
out gloss.

First coat felt inserts with new silicium mixture before going on the next cylinder.
Note:

If holder with felt inserts are not being used, they must be kept in the storage box to avoid contact
with dirt.

Never reuse old silicium mixture.

13-24 Machining cylinder bores in upper crankcase section
Printed in Germany - XI, 1994
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Machining Cylinder Bores with SUNNEN - 10/CV 616

1. Roughing 2. Dressing 3. Polishing 4. Lapping
to @ to g to @

Cylinder dia.
Standard 100.00 mm
Cylinder dia.
Oversize 1: 100.50 mm | 100.40 mm 100.48 mm 100.50 mm 100.50 mm
Cylinder length
145 mm
Honing head type CK - 3000 or dto. dto. dto.

CK - 2600
Travel scale for
stone length 70 mm 70 mm 70 mm 70 mm
Adjustment on
scale 160 mm 160 mm 160 mm 125 mm
Speed (rpm) 125 CK/CV 125 CK/CV 125 CK/CV 125 CK/C4
Strokes per minute 49 CK/57 CV 49 CK/57 CV | 49 CK/57 CV 73 CK/80 CV
Feed 4 3 3 3
Stone protrusion top 21 mm 21 mm 21 mm 2mm
Roughing stone C30-J55
Dressing stone C30-J84
Polishing stone C 30-C03-81
Felt insert C 30-F 85
Display % 30 - 40 30-40 20-30 20-30
Material removed 0.07 mm 0.03 mm 0.01 mm aprox. 20 lines
Adjustment on feed
wheel 10 lines 10 lines 10 lines 80 sek. runn. t.
Surface finish (Rt.) approx. 7 - 8 my approx. 2my approx. 0,6-0,8 my | approx. 1-2 my

Machining cylinder bores in upper crankcase section
Printed in Germany — XI, 1994
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A chamfer of 0.5 mm x 30° has to be ma-
chined on the upper cylinder wall of machined
cylinder bores after finishing the honing proce-
dures.

30 ™

7

———ols‘-—-

iz

1818-13

-

———

D <

1819-13

Clean upper and lower crankcase sections
thoroughly to remove abrasion residue and
silicium paste prior to assembling.

13- 24b Machining cylinder bores in upper crankcase section
Printed in Germany - XI, 1994
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Crankcase - Installation length or protrusion length of studs

Caution: Unless indicated otherwise, lock all studs with Loctite 270 when reassembling the
engine!

1799-13

Crankcase - Installation length or protrusion length of studs 13 - 24¢
Printed in Germany - XI, 1994
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Studs - oil pump area

13 - 24d Crankcase - Installation length or protrusion length of studs
Printed in Germany - XI, 1994



968 Engine, Crankshaft, Pistons 1 3

Dismantling and assembling crankcase, crankshaft

19 1817 1413 1011 23 24 2515 98 2612 20

1227-13

Dismantling and assembling crankcase, crankshaft 13-25
Printed in Germany -V, 1992
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Note:
No. | Designation Qty. | Removal Installation
1 Pan head screw 9 Tightening torque
M 10 x 1.25 x 62 90 Nm (66 ftib)
2 | Double-mass flywheel 1
3 | Tiptronic flywheel 1
4 | Pan head screw 9 Tightening torque
M 10 x 1.25 x 20 90 Nm (66 ftlb)
5 | Rall pin 6 x 16 1
6 | Shaft seal 1 Replace, apply a thin
coat of oil to sealing lip
7 | Deep-groove ball bearing 1
8 | Hexagon head nut 1
9 | Washer A 6.4 1
10 | Hexagon head bolt 5
M6 x 35
11 Washer A 6.4 5
12 | Hexagon head bolt 1
M 8 x 55
Oil suction pipe mounting
13 | Hexagon head bolt 6
M 8 x 55
14 | Washer 6
15 | Hexagon head bolt 1
M 8 x 55
16 | Hexagon head nut M 10 7
17 | Washer 7 Rounded side faces up
18 | Hexagon head nut 10 Lettering faces up
M12x15
19 | Washer 10 Rounded side faces up
20 | Lower crankcase section 1 Clean and degrease
sealing surface, apply
Loctite 574 to seal
13-26 Dismantling and assembling crankcase, crankshaft

Printed in Germany -V, 1992
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Note:
No. | Designation Qty. | Removal Installation

21 Crankshaft 1 Check end clearance
and radial play

22 | Closed main-bearing 1 Make sure the bearing
bushing, bearing No. 1 engages in the roll pin

23 | Main bearing No. 2 1 Place bearing insert
without lubrication
groove into lower
crankcase section

24 | Thrust bearing No. 3 1 Place bearing insert
(pilot bearing) without lubrication
groove into lower
crankcase section

25 | Main bearing No. 4 1 Place bearing insert
without lubrication
groove into lower
crankcase section

26 | Main bearing No. 5 1 Place bearing insert
without lubrication
groove into lower
crankcase section

27 | Lower crankcase section 1 Clean and degrease
sealing surface in oil
suction passage and
flywheel areas

28 | Roll pin 4 x 8 1 Check for correct
seating

Dismantling and assembling crankcase, crankshaft 13-27
Printed in Germany -V, 1992
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Dismantling and assembling crankcase and crankshaft

Main bearing no. 1

The closed main bearing sleeve for bearing
no. 1 has a lubricating groove around one half.

Main bearings no. 2, 4 and 5

When installing it is important, that bearing
shells with lubricating grooves are placed in
the upper crankcase section and bearing
shells without lubricating grooves in the
lower crankcase section.

Tightening sequence - tightening torque

1359-13

Tightening sequence:

Nos. 1 to 10 in 2 steps:
Thread M 12x 1.5

1st step 30 Nm (22 ftlb.)
2nd step 60 deg. rotating angle
Nos. 11 to 17 in 2 steps:
12 Thread M 10
1st step 20 Nm (15 ftib.)
2nd step 50 Nm (37 ftib)
13-28 Dismantling and assembling crankcase and crankshaft

Printed in Germany - VIll, 1993
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Checking crankshaft bearing clearance

The ,Plastigage“ method Is a simple way of checking bearing clearance.

Plastigage is available in three different sizes

for measuring ranges from 0.025 to 0.230 mm.

Type Color Measuring Range
PG-1 green 0.025 to 0.075 mm
PR-1 red 0.05 to 0.15 mm
PB-1 blue 0.10 to 0.23 mm

Checking radial clearance
1. Remove crankcase lower section.

2. Remove oil from bearing shell and bearing
journal.

3. Place Plastigage having width of bearing on
crankshaft journal in axial direction. Install
crankcase lower section carefully and
tighten to specified torque.

Note
Do not turn crankshaft while measuring.

4. Remove crankcase lower section. Read
width of flattened Plastigage from measur-
ing scale. Corresponding value on measur-
ing scale equals the bearing clearance.

0.020 to 0.098 mm
0.16 mm

Play of new bearings:
Wear limit:

1801-13

Checking axial clearance

Use special tool VW 387 to check axial clear-
ance.

0.110 to 0.312 mm
0.40 mm

Play of new bearings:
Wear limit:

1802-13

Checking crankshaft bearing clearance
Printed in Germany - 1V, 1992
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Aligning the upper and lower parts of the crankcase

Note

When assembling, make sure that there is no
offset between the crankcase halves on the
facing surface (on the oil pump side).

1. Using a plastic hammer, align the slightly
tightened lower part of the crankcase
(tightening torque 10 - 20 Nm/ 7 - 15 ftib.)
with the upper part of the crankcase. Carry
out the finger-nail test at the joint.

2. Tighten the crankcase with the specified
tightening torque (3 stages).

1235-13

3. Smooth any slight remaining offset at the
joint with oil stone.

Aligning the upper and lower parts of the crankcase
Printed in Germany - V, 1992
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Crankshaft — Standard and Repair Dimensions

Size Crankshaft Crankshaft Thrust bearing 3
bearing conrod bearing width
journald 1 @ journald 2 @

Standard| 69.971...69.990 51.971...51.990 30.00 - 30.052*

-0.25 69.721...69.740 51.721..51.740

-0.50 69.471...69.490 51.471...51.490
Crankcase
bore @

Standard
75.000...75.019
Oversize
72.250...75.269

* Thrust bearing 3
Reconditioned size 30.200...30.239

Note

It is recommended to check the availability of
bearing sizes prior to machining the crank-
shatt.

Crankshaft — Standard and Repair Dimensions
Printed in Germany -V, 1992
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@ Grind bearing surface for oil seals to dimen-

§ sion 89.8 only if score marks are too deep.
Sy In other cases, repolish if required Rt = 0.8...2.
g é B89.8nn -

gl Oil bores are rounded to R 0.5 after grinding.

Remove sharp edges with R = 0.2...0.5.

Max permissible radial runout relative to sup-

g;I T portin — - ——-— max. 0.04
/ g | ] Color coding or repair stages:
dzé _ ;
i 1st repair stage blue color dot
\ = U
< — 2nd repair stage green color dot
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13-32 Crankshaft — Standard and Repair Dimensions
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Dismantling and assembling pistons, connecting rod

1022—
22—

1228-13

Dismantling and assembling pistons, connecting rod
Printed in Germany - V, 1992

13-33



13

Engine, Crankshaft, Pistons

968

Note:
No. | Designation Qty. | Removal Installation
1 | Connecting rod nut 8 Replace.
Tightening torque:
1st stage: 25 Nm
(18 ftib)
2nd stage: 1 x 90°
tightening angle
Threads and mating
surface must be oiled
lightly
2 | Connecting rod cap 4 Observe correct
matching numbers
3 | Lower big end bearing 4 Always replace used
insert bearing inserts
4 | Snap ring 8 | Lever out, making sure Observe correct
snap ring does not spring seating
away, e.g. by covering
with a rag
5 | Piston pin 4
6 | Piston 4 | Mark installation position Oil lightly. Observe
installation position
and tolerance groups
7 | Connecting rod with con- 4 Observe matching
necting rod bolts number, identification
S 3 engraved on side
8 | Upper big end bearing 4 Always replace used
insert bearing inserts
9 | Small end bushing 4
10 | Piston ring, 1st groove 4 Lettering faces up
Plain compression ring
with internal chamfer,
0.4 wide, 45°
11 Piston ring, 2nd groove 4 Lettering faces up
Taper faced ring with
internal chamfer
0.8 wide, 45°
12 | Piston ring, 3rd groove 4 Lettering faces up
Narrow-land spring-loaded
oil ring with tubular spring
13-34 Dismantling and assembling pistons, connecting rod
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Assembly notes

Reinforced connecting rods

Adopted for production from Oct. 1, 1993,
as of the following engine numbers:

42 R 00 598 (engine type M 44/43)
42 R 50 621 (engine type M 44/44)

Identification mark:

Reinforced transition area from stem to bolt
head seating surface

1 = New 2 = Former version

If at least one of the connecting bolt unions is
undone during an engine rebuild, the new rein-
forced connecting rods must always be fitted
throughout (if the engine was equipped with

the former connection rod version).

These connecting rods are retroactively ap-
plicable for spare purposes for all models as

of Model Year 1992 (N).

Connecting rod installation position

The matching numbers must be fitted so that
they face each other and remain legible.

The matching numbers of the four connecting
rods must be located in one line, i.e. all
matching numbers must be located on the
same side.

Crankcase - Installation length or protrusion length of studs 13-35
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Piston installation position

The arrow (rubber stamp) points towards the
pulley. If the arrow is no longer visible, make
sure the tolerance group mark also points
towards the pulley.

1232-13

C
F

‘ 12,1

-

1230-138

Crankcase - Installation length or protrusion length of studs

13-36
Printed in Germany - XI, 1994



968 Engine, Crankshaft, Pistons 1 3

Checking piston and cylinder bore

Engine type M 44.43/44

Repair size Piston @ Cylinder bore Tolerance groups
(mm) (mm) Code
Kolben Schmidt AG
Standard 103.980 | 104.000 0
103.990 + 0.007 104.010 + 0.005 1
104.000 | 104.020 2
Oversize 1 104.480 | 104.500 10
104.490 r+ 0.007 104510 ¢+ 0.005 11
104.500 | 104.520 12
Checking pistons Checking cylinder bore

Measure at a distance of 12.1 mm from the
bottom of the piston skirt, offset from the pis-
ton pin axis by 90°.

1230-13A

Note

Measure approx. 61 mm from top edge of cyl-
inder bore, across the cylinder block.

For measurement, mount lower crankcase
section and tighten with prescribed tightening
torque.

It is recommended that the stocks of the relevant piston tolerance group are checked before machin-
ing the cylinders. If necessary, hone to the piston size available.
In some cases, certain tolerance groups may be in short supply.

Checking piston and cylinder bore
Printed in Germany - V, 1992

13-37



~—

968 Engine, Crankshatt, Pistons

13

Dismantling and assembling balance shaft drive

Dismantling and assembling balance shaft drive
Printed in Germany - VII, 1992

13-39



13

Engine, Crankshaft, Pistons

968

Beachte:
Nr. | Benennung Stuck| Ausbau Einbau
1 | Lock nut 1 Check, replace if required
2 | Washer A 105 1
3 | Pulley 1 Check
4 | Lock nut 1 Check, replace if required
5 | Washer A 10.5 1
6 | Tensioning pulley 1 Check
7 | Hexagon head bolt 2 Coat threads with Loctite
M 10 x 35 574. Tightening torque
45 Nm (33 ftib).
Use retaining wrench
9200 to lock.
8 | Washer 2
9 | Flange washer 2 Upper balance shaft:
Install in correct position.
Locating tab engages in-
to drive gear groove that
is not marked. “0" mark is
visible in large opening of
flange washer.
Lower balance shaft:
Install in correct position.
Locating tab engages in-
to "0" drive gear groove.
The “0" mark is visible in
the rectangular cutout of
the flange washer.
10 | Drive gear for balance 2 Check smoothness of ba-
shaft lance shaft seating face,
machine if required. Ap-
ply a thin coat of Optimo-
ly HT
to seating face.
11 | Woodruff key 2
12 | Cover 1
13-40 Dismantling and assembling balance shaft drive

Printed in Germany - VII, 1992
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Beachte:

Nr. | Benennung Stick| Ausbau Einbau

13 | Shaft seal 2 Replace, apply oil to sea-
ling lip.
Seal for upper balance
shaft:
30x47x7
Seal for lower balance
shaft:
30x48x7

14 | Spacer sleeve 2

15 | Hexagon head bolt 1

M8x35

16 | Washer A 8.4 1

17 | Upper bearing housing 1

18 | Gasket 1 Replace

19 | O-ring 56.7 x 3.53 1 Replace, oil lightly. Do
not twist ring when fitting.

20 | Bearing sleeve 1

21 | Hexagon head bolt 1

M 8 x 60

22 | Washer A 8.4 1

23 | Lower bearing housing 1

24 | Gasket 1 Replace

25 | O-ring 56.7 x 3.53 1 Replace, oil lightly. Do
not twist ring when fitting.

26 | Bearing sleeve 1

Dismantling and assembling balance shaft drive
Printed in Germany - VIi, 1992
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Removing and installing double-mass flywheel and grooved ball bearing

Removal

1. Fit double-mass flywheel to engine support
adapter using Special Tool 9538/1.

2. Unbolt clutch pressure plate evenly and
take off pressure plate complete with drive
plate.

3. Undo cylinder bolt (multi-tooth bolt) from
double-mass flywheel and lift off. Caution!
Take care not to damage the reference
mark sender.

Installation

Tighten cylinder bolts in two steps.

1st step 40 Nm (30 ftib.)
2nd step 90 Nm (66 ftlb.)

Removing and installing grooved
ball bearing
Removal

Pull out grooved ball bearing with internal
puller, e.g. Kukko 21/2 (14.5 to 18.5 mm).

Installation

Push in with Special Tool VW 295 A until it is
seated against the stop.

Removing and installing double-mass flywheel and grooved ball bearing 13-43
Printed in Germany — VIl, 1993
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Replacing the camshatft toothed belt (with hydraulic beit tensioner)

Removal

1. Turn engine in direction of rotation and set
cylinder 1 to firing TDC. Refer to Figs. on
page 15 - 4.

2. Remove engine undertray. Slacken and
take off Poly-Rib belt for air conditioning
compressor / alternator and belt for power
pump.

3. Loosen crankshaft bolts, remove toothed
belt cover, guide rail (balance shaft toothed
belt) as well as toothed belt.

4. Take guide rail off coolant pump housing
and toothed belt tensioner off support. The
toothed belt tensioner may be taken off in
forward direction without having to lock the

parts.

5. Remove tensioner lever and take off
toothed belt.

Pre-tensioning the hydraulic toothed belt
tensioner

6. After removal, the hydraulic toothed belt
tensioner must be pre-tensioned in a vise.
Fit aluminum jaws into vise. Insert the crank-
shaft bolt washer (part no. 944.102.210.02)
at the lower section of the tensioner hous-
ing to protect the tensioner bottom.

Note

Do not apply pressure to inner surface of the
tensioner housing. Press only on outer edge
of the tensioner housing.

790-15

7. Tighten vise slowly until resistance is felt.
Wait for a couple of seconds and then
tighten somewhat more.

8. Continue to tighten in this order until the
push rod /housing bores are flush with each
other and the push rod may be locked with
Special Tool 9530 (upper Fig.).

Note

Never continue to rotate engine if the toothed
camshaft belt is not fitted or has not been
tightened since this may lead to valve
damage.

Replacing the camshaft toothed belt (with hydraulic belt tensioner) 15-1
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Installation

9. When refitting the toothed belt, observe
the following sequence:

Crankshaft drive pinion

Install and lock tensioning lever

(Preload the lock ring, replace if required)
Camshaft drive pinion

Coolant pump recirculation gear
Tensioning pulley

10. Install hydraulic toothed belt tensioner and
rotate Special Tool 9530 to pull tool out.
Rotate crankshaft by two turns and check
TDC marks on flywheel and camshaft
drive pinion, respectively.

15-2 Replacing the camshaft toothed belt (with hydraulic belt tensioner)
Printed In Germany - II, 1991
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Adjusting and checking the camshaft setting

Tools
No. | Designation Special tool Order number Explanation
1| Dial gauge support VW 387 VW 387

2 | Dial gauges

3 | Dial gauge insert for push- 9232
rod stroke measurements

4 | Flange 9529

Dial gauge insert for push-
rod stroke measurements

000.721.923.20

000.721.952.90

commercial items

shop-made
(approx. 205 mm long)

Adjusting and checking the camshaft setting
Printed in Germany - i, 1991
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Checking and adjusting the camshaft setting
Engine Type M 44.43/44
Check requirements: Belt tension o.k.

Visual check of TDC marks

1. Turn engine in sense of rotation TDC mark on flywheel (center notch) with
until cylinder no. 1 is at firing TDC engine fitted (double-mass flywheel).

792-15 764-15
Note
Distributor rotor points up. With the engine removed, transfer TDC
fiywheel mark with a color pen to the sensor
Camshaft position with cyl. 1 at firing TDC. ring gear.

783-15 795-15

15-4 Checking and adjusting the camshaft setting
Printed in Germany - lI, 1991
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Set TDC flywheel mark opposite crankcase
mark.

3. Remove distributor rotor and fit camshaft

gear with 3 auxiliary bolts (M 5 x 15) to
prevent the camshaft gear and the cam-
shaft, respectively, from turning when the
central camshaft bolt is undone.

Adjusting with dial gauges

2. Align dial gauge with shop-made extension
(length 205 mm) to piston pin (cyl. 1).
Preload 3 mm.
Align second dial gauge to hydraulic tappet

of cyl. 1 inlet valve. The dial gauge must be

set up perpendicular to the inlet valve.
Preload: 3 mm.

4. Undo central camshaft bolt, using a suitable

retainer to keep the camshaft from turning.
Rotate engine against the sense of rotation
until the camshatft gear is against the stop
within the woodruff key groove.

5. Tighten auxiliary bolts to 6 Nm (4 ftlb) and

central bolt to approx. 40 Nm (29 ftib).

Checking and adjusting the camshaft setting

Printed In Germany - II, 1991
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6. Remove oil line from camshaft adjuster.
Connect flange (Special Tool 9529) to cam-
shaft adjuster and pressurize (pressure flow
approx. 3.0 bar). A consistent supply of com-
pressed air is required since air can escape
across a vent hole.

799-15

7. Turn engine in sense of rotation until maxi-
mum piston stroke is reached.

8. Set dial gauge of hydraulic tappet of cyl. 1
inlet valve to zero.

9. The crankshaft is now rotated from the fir-
ing TDC (cyl. 1). Observe dial gauge of cyl.
1 inlet valve at the same time.
Rotate until a stroke of 0.39 + 0.03 mm
is reached.

Note

Do not rotate crankshaft against the sense of
rotation.

10. Undo central bolt and auxiliary bolts,
making sure the setting of 0.39 + 0.03 mm
on the dial gauge does not change.

11. Continue to rotate the crankshaft slowly
until maximum piston stroke on the dial
gauge is reached. This crankshaft position
corresponds to the cyl. 4 firing TDC setting
of the camshafts.

12. Tighten auxiliary bolts and central bolt.
Tightening torque of central bolt:
65 (48) to 70 Nm (52 ftib).

13. To verify the setting, rotate crankshaft
by two more turns and check setting.

14. Remove Special Tool and auxiliary
bolts and reinstall distributor rotor.

15-6

Checking and adjusting the camshaft setting
Printed in Germany - lll, 1991
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Applying TDC mark to camshaft sprocket

Engine Type M 44.43/44

Note

Camshaft sprockets supplied by the spares
department do not have the TDC marks.
The TDC mark is applied after the camshaft
has been adjusted on the new engine.

1. Place new camshaft sprocket exactly over
old camshaft sprocket and transfer TDC
mark to new sprocket using a color pen.

2. Fit new camshaft sprocket and adjust
camshaft according to instructions on
page 15 - 4 to 15 - 6 in Repair Manual.

3. Following item 13, page 15 - 6, apply the
final TDC mark to the new camshaft sprock-
et, using a three-square file and referring
to page 15 - 4, Fig. 1.

Applying TDC mark to camshaft sprocket
Printed in Germany - IV, 1992
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Camshaft adjustment gauge (shop-made)

Engine Type M 44.43/44

Tools

A - Exhaust Scale 1 : 1
E - Inlet

Note

1. If color marks or casting lugs are missing
on the camshafts, use the camshaft adjust-
ing gauge (shop-made) for referencing the
camshafts.

2. After having placed the camshafts into the
timing chain, the attribution of the cams of
cylinder 1 may be checked with the gauge.
Rotate both camshafts against each other
so that the lower chain section is tensioned.

Check again after the bearing saddles have
been tightened.

Camshaft adjustment gauge (shop-made)
Printed in Germany - IV, 1992
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Fitting the camshafts

Tools
3 @)
No. | Designation Special tool Order number Explanation
1 | Mounting saddles for 9248 000.721.924.80 Used in conjunction
removal and installation with tensioning pins of
of camshafts Special Tool 9226
2 | Thrust piece for seal 9234 000.721.923.40
3 | Assembly sleeve for seal 9233 000.721.923.30
4 | Assembly tools 9530 000.721.953.00 | For fitting of “VarioCam”
camshaft adjuster and
hydraulic toothed belt
tensioner
Fitting the camshafts 15-11

Printed in Germany - IV, 1992
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Fitting the camshafts

1. Rotate engine in direction of rotation to
approx. 45° before firing TDC (cylinder 1).

2. Compress “VarioCam” camshaft adjuster
and lock with Special Tool 9530.

Note

The oil check valve in the camshaft adjuster
may drop out when the adjuster is com-
pressed. Retain oil check valve and take it
out if required.

1057-15

3. Place inlet camshaft and exhaust camshaft
into timing chain.
Place both camshafts into timing chain in
such a manner that the color marks or cast-
ing lugs line up with the chain links marked.

Note

The distance between the inlet camshaft mark
and the exhaust camshaft mark is 7 chain
outer links.

4. Place “VarioCam” camshaft adjuster
between the camshafts into the chain.

1058-15

5. Oil bearing surfaces of camshaft, cylinder
head and cams. Fit camshafts with assemb-
ly saddles, Special Tool 9248, used in con-
junction with tensioning pins of Special Tool
9226, to cylinder head.

5

1058-15

16-12

Fitting the camshafts
Printed in Germany - IV, 1992
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6. Fit camshaft bearing saddles and bearing
covers. The bearing saddles or covers are
machined as a unit with the cylinder head
and must always be fitted as a unit.
Observe correct identification character and
matching number. Tighten bearing saddles
or covers to 20 Nm (15 ftib).

1060-15

~

. When fitting, apply Loctite 574 to the seal-
ing surfaces of the front and rear double
bearing saddles.

8. Fit “VarioCam” camshaft adjuster to cylinder
head. Take out Special Tool 9530. Fit oil
pipe. Tightening torque of banjo bolt:

10 Nm (7 ftlb).

9. Use Special Tool 9233 (assembly sleeve)
and thrust piece 9234 to press the seal into
the drive side of the camshaft. Oil sealing
lip before fitting the seal.

/

N/

Note

If a damaged toothed belt has caused the
valves to be damaged by the pistons, it is
mandatory to replace the timing chain.
Visually check chain sprockets and chain ten-
sioner thoroughly.

1061-15

Fitting the camshafts
Printed in Germany - IV, 1992
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Fitting the camshaft seal

1. Place sealing washers or lock pins, respec-
tively, into bearing surfaces and fit bearing
saddle, applying some Loctite 574.
Tightening torque: 20 Nm (15 ftlb).

1062-15

2. The seal cover may only be used with
Special Tool 9234 after the bearing saddle
has been tightened.

Engine fitted

Note

If the sealing cover leaks with the engine
fitted to the vehicle, fit the sealing cover as
follows:

1. Place sealing washers or lock pins, respec-
tively, into bearing surfaces.

2. Coat bearing saddle with Loctite 574 and
fit saddle. Place a 0.02 mm feeler gauge
between bearing saddle and cylinder head
and manually tighten bolts lightly.

1064-15
3. Oil sealing cover lightly and press in
manually. Tighten bearing saddle to
specified torque.
Tightening torque: 20 Nm (15 ftlb)
1063-15
Fitting the camshaft seal 15-15

Printed in Germany - IV, 1992
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Camshatft references

Camshaft Worldwide
references as of MY 92
Engine Type 968
M 44.43/44
Camshafts

Inlet camshaft
Exhaust camshaft

Marking between
thrust bearing and cam
of cylinder 1

or on rear face

Camshaft timing
1 mm stroke, zero clearance

Basic timing

Inlet opens
Inlet closes
Exhaust opens
Exhaust closes

Torque timing

Inlet opens
Inlet closes
Exhaust opens
Exhaust closes

944.105.277.09
944.105.275.10

277.09
275.10

7.5° CR after TDC
52 ° CR after BDC
31 ° CR bef. BDC

1°CR after TDC

7.5° CR bef. TDC
37 ° CR after BDC
31 ° CR bef. BDC

1 ° CR after TDC

Camshaft references
Printed in Germany - IV, 1992
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Machining the cylinder head mating face

Checking cylinder head for distortion

Using a feeler gauge and ruler or straight
edge, check the cylinder head mating face
for distortion.

Admissible distortion of the mating face:
0.05 mm

Distorted cylinder heads may be repaired
by machining the mating face. Admissible
distortion after machining: 0.03 mm.

Machining the cylinder head

Reface cylinder head mating face only until
the surface is level. Max. wear limit: 146,6 mm

Note for refacing the mating face:
Max. roughness = 0,015 mm

If the new-dimension tolerance is exceeded
during machining, a cylinder head gasket with
a thickness of 1.4 mm must be fitted.

New dimension A = 147 0.1 mm
Wear limit A =146.6 mm

1126-15

Machining dimension and identification of
the cylinder head

New dimension : 147 £0.1 mm
Gasket : 1.1 mm
Identification : none

Refacing dimension : 146.8...146.6 mm
Gasket :1.4 mm
Identification :N

ldentification ,N”

To be applied on the exhaust side between
cylinder nos. 2 and 3, on the boss below the
mating surface of the cylinder head cover.

Height of stamped character ,N” 6 mm

Machining the cylinder head mating face
Printed in Germany - IV, 1992
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Removing and installing cylinder head

Engine Type M 44.43/44

Removal

1. Place protective covers on fenders and dis-
connect ground cable from battery.

2. Remove air cleaner assembly complete with
air mass sensor. Remove engine covers.

3. Undo distributor cap, pull off plug connec-
tors, unclip cover for fuel rail and put aside
along with ignition leads.

4. Pull off connector for oil temperature sender
and camshaft adjuster. Unscrew fuel return
and feed lines from fuel pipe, making sure a
second wrench is used to lock. Undo fuel
rail at intake distributor and take out along
with injector valves. Put fuel rail complete
with wiring harness to the rear. Do not kink
fuel lines.

5. Remove engine undertray. Undo exhaust sy-
stem at exhaust manifold / exhaust pipe flan-

ge.

6. Pull off coolant hose between reservoir and
thermostat housing and catch coolant in a
suitable container.

7. Remove ATF reservoir from body. Remove
coolant pipe with heater valve. Bend heat
shroud slightly forwards.

8. Pull connector off idle speed positioner and
throttle valve switch. Unhook throttle valve
operating gear and remove bracket comple-
te with idler. Pull vacuum hose off intake rail
and throttle body. Remove coolant hose
from reservoir at throttle body.

1251-15

9. Remove oil dipstick. Pull vacuum non-return
valve from brake booster. Remove coolant
hose between radiator and cylinder head
from breather flange. Undo intake rail at left-
hand engine mount.

Removing and installing cylinder head
Printed in Germany - VII, 1992
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10. Remove bracket for oxygen sensor connec-
tor from intake rail. Loosen breather hose
at oil separator and coolant hoses at con-
necting flange and pull off. Remove wiring
harness bracket from connector flange.

1252-15

11. Detach and remove intake rail from cylin-
der head. Remove rocker cover, toothed
belt cover and camshaft sprocket console.

12. Rotate engine in direction of rotation and
set engine to firing TDC of cylinder No. 1.
Slacken camshaft toothed belt and pull
belt off camshaft sprocket. Refer to page
15-1t0 15- 4.

13. Take out distributor rotor. Tighten cams-
haft sprocket with three M 5 x 20 mm auxi-
liary screws to keep the basic camshatft
setting from shifting when the central cams-
haft bolt is removed.

14. Undo central bolt, making sure a second
wrench is used to lock. Remove camshaft
sprocket and rear console. Disconnect con-
nector for Hall sender unit.

15. Remove ,VarioCam"“ camshaft adjuster
from cylinder head. Remove bearing cap
from cylinders No. 1 and 3. Retain both
camshafts in bearings using Special Tool
9226. Undo and lift off front twin bearing
saddle and remaining bearing caps. For in-
stallation of camshatts, refer to page 15 -
11to 15- 13.

16. The rear twin bearing saddle may remain
attached to the cylinder head. Loosen Spe-
cial Tool 9226 in a uniform manner and re-
move both camshafts complete with cams-
haft adjuster and put them aside.

17. Undo cylinder head. Undoing sequence:
From outside to inside. Lift off cylinder he-
ad. (If tolerances are too narrow, the right-
hand engine bracket must be separated
from the hydraulic mount)

Note

If traces of oil ingress in the water are found,
the cylinder head must be examined closely
by visual inspection for hairline cracks. For
this purpose, check the cooling system for
tightness. Run tightness check with tester VW
1274 across the reservoir (max. pressure 1
bar). The camshaft cap must be removed for
visual checking.

15 - 22

Removing and installing cylinder head
Printed in Germany - VII, 1992
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Installation

Note

The cylinder head may be fitted with the engi-
ne remaining in the car.

1. Place cylinder head gasket into cormrect posi-
tion.

2. Fit cylinder head.
Tightening sequence:

271-15

For unbolting, follow opposite sequence.

Cylinder head tlghtenlng speciﬂcaﬂons
Engine Type M 44.43/44

1st stage 20 Nm (15 ftlb)
2nd stage 60° tuming angle
3rd stage 90° turning angle
Note

Do not use any lubricant when fitting the cylin-
der head nuts and washers. Only the threads
of the studs should receive a thin coat of engi-
ne oil.

3. Replace gaskets, seals and O-rings before
fitting the cylinder head. Tighten nuts and
bolts to the specified torque.

4. Top up coolant and bleed cooling system.
Warm up engine to operating temperature,
check coolant level again and top up if requi-
red.

Removing and Installing cylinder head
Printed in Germany - VIi, 1992
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—
Valve dimensions
1 1
'
\am
151127
Valve dimensions
Engine type M 44.43/44
Dimens. Inlet Exhaust
a 39 mm 33 mm
b 6.98 mm 6.97 mm
c 114.70 mm 113.60 mm
= o 45° 45°
— Valve dimensions 15 - 24a
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Dismantling and assembling camshatft drive

Tools
No. | Designation Special tool Order number Explanation
1| Toothed sector 9206/1 000.721.920.61 | Engine installed

2 | Toothed sector with hexagon| 9238/1
bolt M 12 x 1.5 x 60

3 | Assembly tool for toothed 9530
belt tensioner

— | Spacer sleeve

— | Piston retracting tool

000.721.953.81

000.721.953.00

refer to page 15 - 30
refer to page 15 - 30

Dismantling and assembling camshaft drive
Printed in Germany — VI, 1993
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Dismantling and assembling camshaft drive

Dismantling and assembling camshaft drive

15- 26

Printed in Germany - VI, 1992
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Beachte:
Nr. | Benennung Stick| Ausbau Einbau
1 Hexagon head bolt 1 Tightening torque
M16x 1.5 x 60 210 Nm (155 ftlb)
2 | Washer 1
3 | Pulley 1
4 | Pan head screw M 6 x 25 8 Tightening torque
15 Nm (11 ftlb)
5 | Tab washer 1
6 | Pulley 1
7 | Gear drive for balance 1
shafts
8 | Flange washer 1
9 | Hexagon head bolt 1 Tightening torque
M 10 x 30 45 Nm (33 ftib)
10 | Washer A 10.5 1
11 Pulley 1
12 | Lock nut M 10 1
13 | Washer A 10.5 1
14 | Pulley 1
15 | Hexagon head nut 2
16 | Washer A 8.4 2
17 | Hydraulic toothed belt ten- 1
sioner
18 | Snapring 14 x 1 1
19 | Shim14x20x 0.5 1
20 | Tensioning lever for toot- 1
hed belt tensioner
21 | Shim 14 x 20 x 0.5 1
22 | Lock nut 1 Tightening torque
45 Nm (33 ftlb)
23 | Washer
24 | Hexagon head bolt 1
M 10 x 45

Dismantling and assembling camshaft drive

Printed in Germany - VII, 1992
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Beachte:
Nr. | Benennung Stiick| Ausbau Einbau
25 | Tensioning pulley 1
26 | Lock nut 2
27 | Locking clamp 1
28 | Camshaft toothed belt 1 | Treat carefully, do not
twist or turn
29 | Hexagon head nut 1
30 | WasherA 8.4 1
31 | Console 1
32 | Shaft bolt M 10 1 | Heat shaft bolt area with Use Loctite 270 to bond
hot air gun into crankshaft. Pack lu-
bricating groove with Op-
titemp PU 035 grease,
Part No. 000 043 110 00.
Tightening torque
45 Nm (33 ftib).
33 | O-ring12x 1.5 2 Replace
34 | Camshaft drive gear 1 Apply a thin coat of Opti-
moly HT to mount area.
Lettering points to the
front.
35 | Woodruff key 5 x 5 x 22 1
36 | Support washer 1
37 | Round seal 1 Replace
38 | Pan-head screw 2
39 | Hexagon head bolt with 1
captive washer
M6 x 42
40 | Hexagon head bolt 1
M6 x 70
41 | Guide rail 1 For adjustment,
refer to page 13 - 1
15- 28 Dismantling and assembling camshaft drive

Printed in Germany - VII, 1992
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968 Engine, Cylinder Head, Valve Drive
Note:
No. | Designation Qty. | Removal Installation
42 | Spacer sleeve 1
43 | Combination screw 2
44 | Toothed belt cover 1
45 | Anti-chafing protection 1
46 | Spacer 3

Special note on toothed belts and drive

belts

As a rule, make sure the toothed belts and
drive belts are not kinked during assembly,
packing and storage. Improper handling may

cause incipient damage to the camshaft
toothed belts and may eventually lead to
engine damage.

Dismantling and assembling camshaft drive
Printed in Germany - VIll, 1993
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Assembly note

Slackening camshaft toothed belt

1. Remove idler pulley. Fit spacer sleeve
(shop-made tool) with a M 10 x 55 hexagon
head bolt.

o~
N | _ o]
e
- A
1x45°
35
1348-15

2. Align piston retracting tool between spacer
sleeve and toothed belt tensioning lever.
Compress toothed belt tensioner slowly until
a resistance is felt. Wait for a few seconds
and rotate somewhat more.

3. Keep on rotating in this sequence until the
pushrod-to-housing holes are lined up and
the pushrod can be locked with Special
Tool 9530.

1350-16

lilustration shows tensioned belt tensioner
locked with Special Tool 9530, assembly
tool (pin).

Note

Never rotate the engine if the camshaft
toothed belt is not fitted or tensioned as
this may cause damage to the valves.

The piston retracting tool is available from
tool suppliers.

Order No.:

03.9314-4950.3/01

Supplier:

Messrs.

Alfred Teves GmbH
Postfach 900 120
D-60441 Frankfurt 90

15-30

Dismantling and assembling camshaft drive
Printed in Germany -~ VIll, 1993
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Removing and installing lubrication system components

Tools
111817
No. | Designation Special tool Order number Explanation
1 | Oil filter wrench 9204 000.721.920.40
2 | Assembly pin 9262/1 000.721.926.21
3 | Screwdriver insert for plug / 985-17 e.g. Hazet, available

thermostat

from tool shops

Removing and installing lubrication system components
Printed in Germany - IV, 1992
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Removing and installing lubrication system components

17 -2 Removing and installing lubrication system components
Printed in Germany - IV, 1992
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Note:
No. | Designation Qty. | Removal Installation
1 Oil filter 1 Use Special Tool 9204 Oil gasket lightly, tighten-
ing torque 20 Nm
(15 ftlb)
2 | Oil pressure sender unit 1 Tightening torque
35 Nm (26 ftlb)
3 | Seal 1 Replace
4 | Plug 1 Tightening torque
M42x15 50 (37 ftlb) + 10 Nm
(7 ftlb), use screwdriver
insert (17 mm dia.)
(e.g. Hazet 985-17)
5 | Seal A 42 x 49 1 Replace
6 | Spring 1 Check for correct seating
7 | Thermostat 1
8 | Pan head screw with 1 Tightening torque
captive washer 28 Nm (21 ftlb)
M8 x 25
9 | O-ring 2 Replace
10 | Oil pressure release valve 1 Tightening torque
45 Nm (33 ftlb)
11 Seal A 20 x 24 1 Replace
12 | O-ring 2 Replace
13 | Hexagon head bolt 4 Tightening torque
M8x25 28 Nm (21 ftlb)
14 | Washer 4
15 | Thermostat housing 1 Align with assembly pin
9262/1
16 | Profiled gasket 1 Replace
17 | Flange 1 Preassemble in thermo-
stat housing, press in to
stop
18 | O-ring 2 Replace, oil lightly
19 | Cover 3 Bonded in place with

Loctite 649

Removing and installing lubrication system components

Printed in Germany - IV, 1992
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Assembly note

Aligning the thermostat housing

1. Fit preassembled housing to crankcase and
tighten hexagon head bolts lightly. Screw in
oiled assembly pin 9262/1 manually, center
and tighten hexagon head bolts crosswise.
If a resistance is felt when the assembly pin
is withdrawn, the fitting operation must be
repeated.

2. Fit oil pressure release valve with new seal
and oiled seals.
Tightening torque 45 Nm (33 ftlb).

17-4 Removing and installing lubrication system components

Printed in Germany - IV, 1992
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Dismantling and assembling oil pressure release valve

No. | Designation

Qty.

Note:
Removal

Installation

-

Slide valve housing
Thrust spring
Damping plunger
Slide plunger
O-ring

O-ring

N O 0 A ON

Snap ring

<]

Seal A 20 x 24
9 | Plug with grooved pin

May remain in slide valve
housing

Replace, oil lightly
Replace, oil lightly

Check for correct seating

Always to be replaced

Tightening torque
45 Nm (33 ftib)

Dismantling and assembling oil pressure release valve

Printed in Germany - IV, 1992
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Assembly notes

Note

Before dismantling the oil pressure release

valve, use a suitable tool, e.g. a round

wooden or plastic rod, to check if the slide
plunger (4) slides smoothly in the slide valve
housing (1). If it sticks or binds, the oil pres-
sure release valve must not be fitted anymore.

Dismantling

1. Tighten oil pressure release valve at
hexagon in a vise.

2. Put on protective gloves and pull slide
housing out of plug.

Note

The slide valve housing (1) can only be pulled

off with difficulty since the O-ring (5) must be

destroyed in the process. In addition, the
valve is spring-loaded.

Assembly

1. Oil O-ring (5) lightly and fit to slide housing.

2. Coat damping plunger (3) and slide plunger
(4) with oil and preassemble them in the
slide valve housing.

3. Grease slide valve housing (1) well in
O-ring area, e.g. using Optimol Olit 2 EP
or TL-VW 735.

4. Fit thrust spring (2), press slide valve hous-
ing into plug, using a vise and protecting
the housing in a suitable manner (e.g. with
a wooden or plastic block etc.).

5. Apply a thin oil coat to O-ring (6) and fit to
slide valve housing.

17-6 Dismantling and assembling oil pressure release valve
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Removing and installing oil restraining valve

31-17
1 — Threaded pin
2 — Spring guide
3 - O-ring
4 — Thrust spring
5 - Ball

1. Remove cylinder head cover. Screw one
hexagon head bolt, e.g. M 6 x 40, into
spring guide from above. Undo threaded
pin by two turns and pull out spring guide in
upward direction.

2. Take out thrust spring and ball using a mag-
net. Clean ball seat, ball, thrust spring and
oil duct thoroughly. The ball seat remains in
cylinder head and must not be damaged.

3. Replace O-ring before fitting and oil lightly.
Tightening torque for threaded pin:
3.5 Nm (3 filb).

Removing and installing oil restraining valve
Printed in Germany - IV, 1992
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Checking oil pressure

1. Remove oil pressure transmitter and screw
oil pressure tester VW 1342 together with
M 10 x 1 adapter, and M 10 x 1/M 18 x 1.5
adapter, in its place in the oil/water cooler
housing.

2. Run engine to operating temperature (80° C
oil temperature), checking the temperature
with, for example, an oil temperature tester
(Special Tool 9122 + 9122/2).

3. At idle speed the oil pressure should be
2.5 bar or more.
Have a second person accelerate the en-
gine speed to 4000 rpm.
Read oil pressure from tester. The value
should be greater than 4.5 bar.

4. Install oil pressure transmitter with a new
A 18 x 24 seal.
Tightening torque: 35 Nm.

Checking oil pressure
Printed in Germany - VIII, 1993
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Cleaning the entire engine oil system after an engine failure (bearing failure)

Note

This cleaning sequence is only intended to
give pointers as to whereyou may find chips.
The actual amount of work involved will de-
pend oneach individual case of engine dam-
age.

Replace the following parts:
- Hydraulic valve tappets

- Oil pressure relief valve (crankcase)
- Oil filter

The following parts must be dismantled, in-
spected and cleaned thoroughly:

- Oil pump
- Thermostat housing

- Qil restraining valve in cylinder head

The following parts must be cleaned thor-
oughly and/or rinsedthrough repeatedly:

Note:
All oil bores may be rinsed through thoroughly

with benzine and a commercially available
oil/benzine syringe.

- Oil pan

- Oil intake pipe

- Oil drain pipe

- Crankcase

- Crankshaft

- Cylinder head

- Oil lines

- Oil cooler

- Qil filler neck

Change oil filter and engine oil
after approx. 500 km.

Note:

After an engine failure, the entire intake sys-
tem must be inspected for foreign bodies
and/or oil and cleaned before assembly.

Cleaning the entire engine oil system after an engine failure (bearing failure) 17-11
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Mixing table

(Averagevalues)

Antifreeze-Coolingwater

Antifreeze protectionto  Antifreeze

-30°C 45 %
-35°C 50%
-40°C 55 %

Water

55%
50 %
45%

Antifreeze

3.5 liters
3.9 liters
4.3 liters

Checking cooling and heating system for tightness

1. Check visually for leaks.

2. Check coolant and heater hoses for proper
routing, porosity, cracks and chafing. Repla-

ce all damaged hoses.

3. Retighten hose clamps.

Water

4.3 liters
3.9 liters
3.5 liters

Mixing table
Printed in Germany — IV, 1992
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Fuel Supply 20

Fuel vacuum line routing

Engine Type M 44.43/44

1088-20
A - Air flow meter 1 - Fuel pump
B - Throttle body 2 - Fuel filter
C - Idle speed positioner 3 - Injection line
D - Inlet manifold 4 - Pressure regulator
E - Overflow valve 5 - Expansion tank
F - Tank venting valve 6 - Roll-over valve
G - Vacuum valve 7 - Carbon canister
H - Heating 8 - Return to tank
| - Brake booster
K - Qil separator
Fuel vacuum line routing 20-1
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24

Test values

Engine Type M 44.43/44

Test operation Test values Special remarks
Electric fuel

pump

Min. feed rate 850 cc/30 s

Fuel pressure
(Engine standstill)
DME relay
jumpered

3.8 = 0.2 bar

Check value at
idle

3.3 £0.2 bar

Leak test
Min. pressure after
20 min.

2.0 bar

Idle speed, rpm
Engine type M 44.43
(Manual transmission)

Engine type M 44.44
(Tiptronic)
CO values %

HC values ppm

without cat. conv.
840 +40**

880 = 40**

05..1.5

=300

with cat. converter
840 + 40**

880 =+ 40**

04..1.2*%

=<300*

**|dle speed can only be
checked.
Idle adjustment
is no longer performed.

* Measured ahead of catalytic
converter, oxygen sensor
connector not
disconnected
CO adjustment is no longer
performed

Test values

Printed in Germany - i, 1991
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Checking idle and CO level of vehicles without catalytic converter

Engine Type M 44.43/44

Note

No provisions for idle speed adjustment are
made any more. Adjustment at the throttle
body is therefore no longer performed.

Adjusting the idle CO level

Adjustment requirements

Perfect condition of the mechanical engine
components. Loads must be turned off while
adjustments are made. Perform adjustments
as rapidly as possible to avoid excessive heat
buildup in the inlet ducts as this would give
faulty CO level readings. Ambient tempera-
ture 15 to 35 deg. C.

3. The CO potentiometer is located behind the
right-hand pop-up headlight.

1. Warm up engine to operating temperature. 78903
(Oil temperature 70 to 90 deg. C), check CO level setting: 0.5...1.5%
with oil temeprature tester (Special Tool Turning clockwise - richer mixture
9122 and 9122/2). Turning counterclockwise - leaner mixture
2. Check CO level. If the CO level is not within Check idle speed
the specified adjustment range, correct ad-
justment at CO potentiometer. Remove plug Connect separate tachometer according to
from inlet bore to CO level adjuster screw. manufacturer’s instructions.
Idle speed:
Engine Type M 44.43 840 + 40 rpm
Engine Type M 44.44 880 * 40 rpm
24-2 Checking idle and CO level of vehicles without catalytic converter

Printed in Germany - I, 1991
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968 Fuel System - Electronic Injection

24

Checking idle speed and CO level on vehicles with catalytic converter

Engine Type M 44.43/44
Note

Idle and CO level adjustment is no longer
possible on vehicles fitted with catalytic con-
verter. When checking the idle CO level, the
oxygen sensor is not disconnected.

Check requirements

Perfect condition of the mechanical engine
components. Loads must be turned off while
checks are made. Perform checks as rapidly
as possible to avoid excessive heat buildup
in the inlet ducts as this would give faulty
CO level readings. Ambient temperature

15 - 35 deg. C.

1. Connect commercially available exhaust
gas adapter to test connector of catalytic
converter.

ﬁ\\

7

788-03

2. Warm up engine to operating temperature.

(Oil temperature 70 to 90°C), check with oil
temperature tester (Special Tool 9122 and
9122/2).

. Do not disconnect oygen sensor connector.

Connect CO level measuring instrument
and separate tachometer according to
manufacturer’s instructions.

CO check value: 0.4...1.2%

Idle speed:
Engine Type M 44.43 840 =40 rpm
Engine Type M 44.44 880 =40 rpm

Checking idle speed and CO level on vehicles with catalytic converter

Printed In Germany - Il, 1991
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Removing and installing DME injection system components

Removing and installing DME injection system components
Printed in Germany - I, 1991
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Fuel System - Electronic Injection 968

Removing and installing DME injection system components

24 25 21 27 21

24-6

Removing and installing DME injection system components
Printed in Germany - Ili, 1991
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Printed in Germany - I, 1991

968 Fuel System - Electronic Injection
\/
Note:
No. | Designation Qty. | Removal Installation
1 | Pan head screw 2
M5x10
2 | VarioCam script 1
3 | Pan head screw 2
M5 x35
4 | Washer 2
5 | Cover 1
6 | Spacer bushing 2
7 | Fuel return line 1 use a second wrench to use a second wrench to
lock when removing lock when removing
ek 8 | Fuel supply line 1 use a second wrench to use a second wrench to
lock when installing lock when installing
9 | Hexagon head bolt 4
M6 x 12
10 | Fuel distributor pipe 1
11 Retaining clip 4
12 | Injection valve 4 Replace seals.
Apply a light coat of oil
to the seating bore
13 | Hexagon head bolt 2
M6 x 12
14 | Pressure regulator 1 Replace seal.
Apply a light coat of oil
to the seating bore
15 | Cap nut 1 | use a second wrench to Tightening torque
lock when removing 12 Nm (9 ftlb). Use a
second wrench to lock
16 | Ball 1
17 | O-ring 1
18 | Hose clamp 2
19 | Air mass meter 1
20 | Shroud 1
21 Hose clip 5
N Removing and installing DME injection system components 24-7
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Fuel System - Electronic Injection

Note:
No. | Designation Qty. | Removal Installation
22 | Union 1
23 | Hose 1
24 | Hexagon head bolt 1
M 8 x 40
25 | Clamp 1
26 | Idle speed positioner 1
27 | Hose 1
28 | Pan head screw 4
M6 x 25
29 | Washer 3
30 | Retaining bracket 1
31 | Throttle body 1
32 | Round seal 82 x 2.5 1 always to be replaced
33 | Round seal 65 x 3 1 always to be replaced
34 Philips screw 2
M4x10
35 | Throttle switch 1
24-8 Removing and installing DME injection system components
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24

Removing and installing injection valves

Removing

1. Detach and remove cover for injection val-
ves and plug leads. Unclip plastic cover and
leave suspended at plug leads.

2. Pull off vacuum hose at pressure regulator
and electric connector at oil temperatur sen-
sor (cylinder head).

3. Undo fuel distributor pipe at intake dis-
tributor and take out from above. Pull off
electrical connector and retaining clamp at
injection valve. Take out injection valve and
catch overflowing fuel in a suitable container.

Installation

1. Replace injection valve seals. Oil seating
bore of seals lightly.

2. Check visually for leaks.

Removing and installing injection valves
Printed in Germany - lll, 1991
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968 Ignition System

28

Replacing spark plugs
1. Pull off spark plug leads.

2. Remove spark plugs using a commercially
avail. plug wrench (e.g. Hazet No. 767-1).
A spark plug wrench is supplied with the
tool kit.

3. Apply a light coat of
Molykote paste HTP White to the plug
threads.

Tightening torque: 25 to 30 Nm (18 to 22 ftib)

Replacing spark plugs
Printed In Germany - lil, 1991
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28

DME control units as of Model Year '92

Engine Type M 44.43/44

Model Production control unit

Introduction date

Remarks

92 944.618.123.00

944.618.123.01

944.618.123.02

Spare control unit
944.618.123.02

Start of production July, '91
approx. September, ‘91

December, '91

DME control units as of Model Year '92
Printed in Germany - IV, 1992
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Removing and installing knock sensor

1. To remove and install the knock sensors,
unbolt the intake rail from the engine. Refer
to page 15 - 21 to 15 - 22.

The coolant hoses remain connected. The
intake rail remains in the engine compart-
ment.

2. Undo and take out knock sensors. Discon-
nect connector.

3. Reinstall with a new genuine M 8 x 30 bolt
(micro-sealed) without washer.

Tightening torque: 20 Nm (15 ftib.)

Note

Handle the knock sensor very carefully. The

knock sensor must never drop to the ground
from greater heights as this may damage the
piezocrystal.

Removing and installing knock sensor
Printed in Germany - VIil, 1993
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Precautions

Increased demands of modern engines on the ignition systems and a desire for freedom from main-
tenance have led to the introduction of electronic ignition systems in standard production some time
ago. Normally the ignition power of electronic systems (of almost all makes) is greater than that of
conventional systems and further power increases can be expected in the future. This places
electronic ignition systems in a power range where touching live parts or terminals may be hazard-
ous (this applies both to primary and to secondary circuits).

In this context, we must point out that all relevant national safety regulations and legislation must
always be observed when working on or testing ignition systems. The ignition (i.e. ignition or power
supply) must always be switched off when working on the ignition system.

Such work includes:

e Connecting engine testers, e.g.
timing light, dwell angle/speed tester, oscilloscope etc.

o Replacing ignition system components, e.g.
spark plugs, ignition coil, distributor, ignition leads etc.

The above hazardous voltage will be present in the entire system should it be necessary to switch on
the ignition for ignition tests or engine adjustments.

Consequently, sources of hazardous voltages are not limited to the individual components of the igni-
tion system (such as distributor, ignition coil, control unit, ignition tackle etc.) but are also present on
wiring harnesses, plug connections and testers.

D 24/28 - 2 DME-Diagnosis/Troubleshooting
Printed in Germany - I, 1991
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Important Vehicle Information

« Always turn off the ignition or disconnect the battery for resistance tests. (If this is not done, the
tester may be destroyed).

» Always disconnect the rpm sensor plug for compression tests. (If this is not done, hazardous high
voltages and insulation damage to the ignition coil, high-voltage distributor and ignition leads may
result).

« The specified ignition coil (refer to Order No.) must not be replaced by a different coil.

» Never connect a suppression capacitor to ignition coil teminals 1 and 15.

» Never connect ignition coil terminal 1 to ground for burglar alarm. (Ignition coil and control unit
may be destroyed).

» Never connect the positive battery terminal or a test lamp to ignition coil terminal 1. (The control
unit will be destroyed)

» Never disconnect the ignition lead from ignition coil terminal 4 to high-voltage distributor terminal
4 while the engine is running.

 Voltage flashover from ignition coil terminal 4 to coil terminals 1 and 15 must not occur. (Control
unit may be destroyed).

* To avoid destruction of the control unit, the secondary circuit of the ignition system must be sup-
pressed with at least 4 k2, the original distributor rotor with 1 kQ suppression resistance having
to be installed.

» Disconnect DME control unit only after turning off the ignition.

 Flashover or disruptive discharge in the area of the high-voltage distributor cap (poor insulation)
may destroy the control unit.

» Never disconnect the battery when the engine is running.
+ Battery polarity reversal could lead to destruction of the ignition coil and the DME control unit.
« External engine starting with more than 16 V or with a boost battery charger is not permitted.

» When pulling off the connectors, e.g. for air mass sensor, throttle valve switch, injection valves
etc., make sure the inside gasket is not lost.

+ Always follow the accident prevention regulations when working on the fuel system.

DME-Diagnosis/Troubleshooting D 24/28 - 3
Printed in Germany - Vill, 1993
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Equipment Required for DME Testing:

- Diagnostics tester 9288 with connecting
leads

- 1 oscilloscope approved by Porsche

- 1 digital display multimeter with an inter-
nal resistance of at least 50 kQ

- 1 Bosch L-Jetronic test lead, Bosch No.
1684 463 093 (check lead for correct
polarity at plugs)

- 2 control unit plug test leads (shop-made)
with 2 tab connectors no. 17.457.2 fitted
to avoid damage to the plug terminals in
the control unit plug during testing.

- 2 adapter test leads, consisting of: 4 plug
connectors N 017.483.1 with 2 leads
approx. 150 mm long, soledered.

- 1 three-pin test lead (e.g. VAG 1501).

958-24/28
- 2 control unit plug test leads (shop-made)
with 4 tab connectors N 17.457.2.

The test leads must always be used for the
tests!

All sender and ignition timing signals of
Porsche vehicles can be checked with the
engine testers recommended by Porsche.
Since instructions for connection of testers on
a car will differ depending on the equipment
manufacturer, these instructions must always
be followed to ensure correct tester connec-
tion.

The following signals can be checked with
the oscilloscope:

- Engine speed

- Vehicle speed

- ti (injection time)

- Idle stabilizer

- Hall signal

- Tank venting signal

- VarioCam

Note for USA:

If a fault that affects exhaust gas composition
is detected by the Check Engine lamp and is
read out, repair is possible with standard
workshop tools.

D 24/28 - 4

DME-Diagnosis/Troubleshooting

Printed in Germany - I, 1991
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Diagnosable DME Control Unit

A self-diagnosis feature with fault memory is incorporated into the DME control unit to permit certain
faults to be detected and stored.

The DME control unit has a permanent positive connection to prevent deletion of detected and
stored faults when the iginition is switched off. Detected faults remain stored in the fault memory for
at least 50 engine starts.

Caution:
If the DME control unit plug or the battery is disconnected, the fault memory will be cleared.

Tester Connections:
The diagnostics socket is located on the right-hand side of the passenger footwell.

Note:
The fault path and fault code displayed on the System Tester 9288 will be complemented by the
relevant test point in the troubleshooting plan.

The Eprom module Version 4.0 may be used to select the following menus that may in turn be used
to select additional submenus. These are displayed by the System Tester in text form.

Selectable menus:

e Fault memory

e Drive links

e Input signals

e Knock registration
e Actual values

e Drive link active

This DME diagnosis/troubleshooting plan is based on the contents of the fault memory.
Paths not covered by self-diagnosis are diagnosed by conventional means (test points 28 - 33,
refer to fault list opposite).

DME-Diagnosis/Troubleshooting D 24/28 - 5
Printed in Germany - |ll, 1991
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Troubleshooting requires that the person performing the tests

e is familiar with the location of components, function and technical relationships of the systems
being tested

e is able to read and evaluate Porsche wiring diagrams
e knows the functions of circuits and relays

e is capable of using testers such as oscilloscope, voltmeter, ohmmeter and ammeter, as well as of
evaluating the test results.

The fault text displayed indicates the fault path, i.e. the fault may be present anywhere, from
the control unit, across all connectors up to the component itself.

Before reading the fault memory, do not try to locate faults by disconnecting plugs etc., since
this may be detected and stored as a fault in the fault memory.

Note for System Tester 9288
If the tester display shows ... not present, this could mean
e Fault did not exist at time of testing

e In case of a loose contact, an additional + symbol is displayed.
Example: ... not present +
Remedy: Visual inspection of path

e Conditions under which the fault is tested do not correspond to the conditions under which the
fault occurred.
Remedy: Conform with conditions displayed on the tester.

If the Signal unplausible message is displayed on the tester, this could mean
e The signal of the monitored component is not within the tolerance range.

Explanations for the counter shown on the tester display

When the fault is detected for the first time, the counter is always set to 50.

If a lower number is displayed, determine the difference between 50 and the value shown. This value
represents the number determined from the combination of starting process, meeting the test condi-
tions and non-presence of the fault. When the number 0 is reached, the fault path is deleted in the
control unit.

Should the fault status change from not present to present at a number below 50, the counter is

reset to 50. If a number above 50 is displayed, the difference indicates the number of loose contacts
that have occurred. Even at a value above 50, the counter counts down to zero when the above com-
bination of conditions is met.

D 24/28 - 6 DME-Diagnosis/Troubleshooting
Printed in Germany - lil, 1991
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Pin assignment of DME control unit plug

Note
Slots marked black are not used.

1 Ignition coil

Ground, ignition output stage (MP IX)
Ground (Fuel pump relay)

Idle speed positioner, opening winding
not used

Speed signal at rev counter

Air mass sensor signal

Hall sender signal

Speed signal from speedometer

10 Ground, electronics (MP VIIl)
11 Knock sensor 1
12 Positive terminal, Hall sender / throttle
13 Diagnostics L-wire
14 Ground, injection valves (MP IX)
15

not used

16 Injection valve cylinder 3

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Injection valve cylinder 1

Terminal 30

Ground, electronics

not used

Check Engine warning lamp

Idle speed positioner, closing winding
VarioCam

Ground of remaining output stages (MP IX)
Hot-wire burnoff

Ground, air mass sensor

Terminal 15

Oxygen sensor/idle CO potentiometer
Knock sensor 2

Ground NTC/shield knock sensor
Knock yes/no

Control of AC relay

DME-Diagnosis/Troubleshooting
Printed in Germany - lil, 1991
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X X 16 | Control unit faulty 33
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X X X 20 | Control unit faulty 41
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X 33 | LeadsK+L \Y
V = Voltmeter Q = Ohmmeter = = Oscilloscope
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33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Tank venting valve

Injection valve cylinder 2
Injection valve cylinder 4

DME relay 85

DME relay 87

not used

not used

AC switch input

Coolant temperature switch (115°C)
Position switch (selector lever)
not used

Ground, version coding
Engine temperature sensor 2
not used

Oil temperature sensor

Speed signal / reference mark
Speed signal / reference mark
not used

Ignition angle cut-in (Tiptronic)

Throttle position to transmission
control unit

Signal from throttle potentiometer
Version coding

Diagnosis for lead K

DME-Diagnosis/Troubleshooting
Printed in Germany - Ill, 1991
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Fault, Fault Code Possible Causes, Elimination, Remarks

Test Point 1a

Power supply for a) Permanent positive (B+ ) If there is no B+ the fault
DME control unit (V) memory is cleared

Test procedure:

Connect a voltmeter to terminal 24 (-) and terminal 18 (+) of the con-
trol unit plug with the help of test leads.

Display: Battery voltage

No display: Check current flow and ground paths in accordance with
wiring diagram.

Test point 1b
Power supply of b) Power supply via terminal 15

DME control unit (V) Check regulator voltage with the engine running. Specified value
too high/too low approx. 13.8 V

Fault code 1_11 Connect a voltmeter to terminal 24 (-) and terminal 27 (+) of the
control unit plug with the help of test leads. Turn on ignition.

Display: Battery voltage

No display: Check current flow according to wiring diagram

DME-Diagnosis/Troubleshooting D 24/28 - 9
Printed in Germany - lll, 1991
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Fault, Fault Code Possible Causes, Elimination, Remarks

Test point 2

Engine temp. sensor Using System Tester 9288, the engine temperature can be read off
(NTC 11/Q) directly in menu item ,Actual values".

Fault code 1_14 no is not plausible display:

Connect ohmmeter to terminal 45 and terminal 30 of the discon-
nected DME control unit plug with the help of test leads.

Display at: 0°C = 44-68kQ
15-30°'C = 14-3.6kQ

40°C = 1-13kQ

80°C = 250-390Q

100°C = 160-210Q

If the above values are not obtained, check directly at engine
temperature sensor.

Note: Temperature sensor 2 informs the control unit of the engine
temperature. It provides additional fuel in the cold starting and warm-
up stages of engine operation.

Open circuit ( Q):

The DME control unit of the 968 adjusts to a value pre-set in the
control unit that approximately corresponds to that of the engine at
operating temperature. Enrichment by the faulty temperature sensor
2 when the engine is warm does not occur (emergency running pro-
gram). This results in starting problems when the engine is cold

(no cold start enrichment).

Shornt circuit to ground:

When engine is cold: No engine pickup, too lean, engine stops.
No effect if engine is at operating temperature.

Replacement value is applicable to both types of fault!

D 24/28 - 10 DME-Diagnosis/Troubleshooting
Printed in Germany - lll, 1991
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 3
Throttle
potentiometer
Fault code 1_16

Test point 4

Oil temperature sensor
(in cylinder head)

Fault code 1_17

Test point 5
Rpm signal
Fault code 1_18

Using System Tester 9288, the throttle angle may be read directly in
the Actual values menu item.

If no plausible display is obtained, check power supply

Connect test lead VW 1501 between throttle potentiometer and dis-
connected plug. Connect voltmeter between lead No. 1 and No. 2.
Ignition on = display: approx. 5 V (Power supply of throttle poten-
tiometer)

No display: Check according to wiring diagram

Connect voltmeter to lead No. 1 and No. 3.

Display approx. 0.5 Volt.

Operate throttle. Voltage should now increase to approx. 4.7 Volt.

Using System Tester 9288, the oil temperature may be read directly
in the Actual values menu item. As an alternative, connect an
ohmmeter between terminal 47 and terminal 30 of the disconnected
DME control unit plug.

Display at: 60°C = 3.8kQ
85°C = 1.5kQ
100°C = 930 Q

If the above values are not reached, check directly at oil temperature
sensor.

Note: The engine temperature sensor informs the control unit of the
actual oil temperature. Changes of the oil temperature cause the
VarioCam shift points to be relocated.

Run test using an oscilloscope. Connect and adjust shop oscillo-
scope according to manufacturer’s instructions.

Connect oscilloscope test lead with terminal 49 and terminal 48 of
the disconnected DME control unit plug.

DME-Diagnosis/Troubleshooting

Printed in Germany - I, 1991
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 6
Speed signal/
Speedometer
Fault code 1_19

Start engine. Sinewave fluctuations of 3 V min. must now be dis-
played. An intermittently higher amplitude indicates the reference
mark signal.

1 — Rpm signal
2 - Reference mark signal

If the voltage signal is too low (< 3V), the gap between sensor and
ring gear may be adjusted incorrectly.

Sensor gap: between ring gear and sensor: 0.8 0.2 mm.
Using System Tester 9288, the reference mark signal may be read
directly in the Input signals menu item.

Using System Tester 9288, the speed signal may be read directly in
the Actual values menu item. As an alternative, check with an oscillo-
scope.

To do so, connect oscilloscope to terminal 9 and terminal 24 of the
control unit plug. Turn left front wheel manually.

The following signal must now be displayed:

D 24/28 - 12
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Fault, Fault Code Possible Causes, Elimination, Remarks
Test point 7
Air flow Voltage supply (V)

sensor (V/Q)

Disconnect plug at air flow sensor, connect voltmeter to plug ter-
Fault code 1_21

minals 2 and 5 using test leads.

LR EFERREGR
5 4 3 2 1

Ignition on:
Display: Voltage approx. 10 Volt up to 13.8 Volt

No display: check in accordance with wiring diagram
Reconnect plug.

Checking the hot-wire signal with System Tester 9288

The air flow sensor signal may be tested directly in the Actual
values menu item using System Tester 9288.

To check the signal, remove upper air cleaner section and start
engine.

Display: approx. 2.5 0.5 Volt

Blow against hot wire. This must cause the System Tester display
to change.

DME-Diagnosis/Troubleshooting D 24/28 - 13
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Checking the hot wire signal (V)

Connect plug to air flow sensor.

Pull off DME plug.

Connect DME plug terminal 36 to ground (e.g. door stop).
Connect Voltmeter to DME plug terminal 7 and 26.

Display: =~ 1.4 V

Blow against air flow sensor and observe voltmeter. A voltage
change must occur (~ 1.6 -5 V).

Test point 8
Oxygen regulation
stop

Fault code 1_23

Checking the hot-wire burn-off circuit (visual check)

Operate engine with air flow sensor installed and

connected. When an engine temperature > 60° C is reached,
increase engine speed to above 2,000 rpm and stop engine
(ignition off).

After a waiting time of approx. 4 seconds, the hot wire must glow
for approx. 1 second (burn-off).

The oxygen regulator cannot operate within its control range if
extreme problems of mixture preparation occur, e.g. due to an exces-
sively lean setting because of unmetered air, or due to an exces-
sively rich setting because of a faulty injector valve. The oxygen reg-
ulator then moves up to the stop position.

Oxygen Check intake system for leaks
regulation (Test point 29)

stop

too rich:

Oxygen Check fuel pressure (Test point 28)
regulation Check injector valves for leaks
stop

too lean:

D 24/28 - 14
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 9
Oxygen sensor (V)
(Sensor signal)
Fault code 1_24

Test point 10
Ignition timing change
Fault code 1_26

Checking the sensor signal

Using the System Tester 9288, the oxygen sensor signal may be
read directly under the Actual values menu item.

Diagnosis can only be carried out if an engine temperature of

70 deg. C has been reached for more than 1 minute.

If not:

Disconnect oxygen sensor plug. Connect digital voltmeter with test
connector (sensor voltage signal) and ground at the sensor end.

Start engine and allow to warm up so that the oxygen sensor
reaches its operating temperature. When the mixture is enriched,
e.g. acceleration, a change in the voltage signal must be displayed.

Voltmeter display:

approx. 150 mV - 900 mV (acc. to mixture composition)

If the regulator sets in with a certain delay, the oxygen sensor heater
must be checked. To do so, connect voltmeter at control unit end
with sensor plug disconnected and engine running. System voltage
must be present.

Test connection:
1 = Sensor voltage

2 = Sensor heating

3 = Sensor heating

Note:

If the control unit detects an oxygen sensor voltage signal of more
than 1.4 V or less than 0.1 V, the control unit switches to operation
without oxygen sensor. (Short to ground or open circuit)

If regulation does not work and the sensor voltage is O.K., check the
coding of the control unit before replacing it.

Using the System Tester 9288, the ignition timing change signal may
be modified directly in the Input signals menu item.

On Tiptronic vehicles, ignition is retarded when a gear change is
made. When the Ignition timing change fault message occurs, check
wiring continuity between DME plug and Tiptronic connector.

DME control unit plug: Pin 51, Tiptronic control unit plug: Pin 32
Caution, observe connection between plugs.

This fault causes the Tiptronic to operate in emergency mode. For
the test to be valid, a test drive is required since the signal is only
displayed for a very short time.

ot DME-Diagnosis/Troubleshooting D 24/28 - 15
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test points 11 and 12
Idle stabilizer (V)
Fault code 1_27

1.28

The idle stabilizer is designed as a twin-winding actuator with one
opening winding and one closing winding.

Using the System Tester 9288, actuation of the idle stabilizer may
be read directly in the Drive links menu item.

If no higher pulse is present, check the following:
Voltage supply

Connect voltmeter with disconnected plug of idle stabilizer terminal 2
and engine ground. Ignition on.

ey
Display: Battery voltage -

No display:
Check power supply in accordance with wiring diagram.

Checking the control signal

Using the System Tester 9288, the idle stabilizer signal may be read
directly in the Actual values menu item.

Operational check: Switch on loads in idle mode. % display must
change, idle speed remains constant. If not:

Connect 3-pin adapter lead VW 1501 between idle stabilizer and
plug port.

Connect oscilloscope to the adapter lead terminal 2 and terminal 1
as well as terminal 2 and terminal 3, respectively.

Make sure the wiring connectors are not shorted to vehicle ground
(to avoid short circuits).

With the engine running, the following display must appear:

— = T

NS D NN ) B G

If no audible pulse is detected even though voltage is present and a
signal is applied, replace the idle stabilizer.

D 24/28 - 16
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 13
Activation of AC relay
Fault code 1_29

Test point 14
Knock sensor 1
Fault code 1_31

Using the System Tester 9288, activation of the AC relay may be
checked directly in the Drive links menu item.

If no sound is audible, check the following:

1) AC switch signal:

DME plug disconnected, ignition on, connect voltmeter between ter-
minal 40 and terminal 24.

AC switch on: Display approx. 12 Volt

If not: Check in accordance with wiring diagram

If the air conditioning system is inoperative, the fault may be due to
the 115° C coolant temperature switch. To check the switch, connect
ohmmeter with terminal 41 of the disconnected control unit plug and
ground. Ignition on.

Display: «Q

If not, check in accordance with wiring diagram

2) Voltage at A/C relay:

Connect DME plug. Remove A/C relay (G19) from Central Electrical
System. Connect voltmeter with relay base terminal 2 and terminal 7.
Operate A/C switch with engine running.

Display: Battery voltage after approx. 5 seconds

No display: Check wiring between A/C relay and DME control unit.

— Mounting of knock sensor (observe torque and type of screw)

— Check wiring harness and plug connection in accordance with
wiring diagram

— Reconnecting the plugs helps to eliminate contact resistances

— Check if coolant or other fluids have ingressed in the knock sen-
sor area

— Replace knock sensor

If the knock sensor is faulty, ignition timing is retarded by 6° on the
crankshaft at a certain engine load.

N DME-Diagnosis/Troubleshooting D 24/28 - 17
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 15
Knock sensor Il
Fault code 1_32

Test point 16
Control unit faulty
(Knock computer)
Fault code 1_33

Test point 17
Hall signal
Fault code 1_34

— Mounting of knock sensor (observe torque and type of screw)

— Check wiring harness and plug connections in accordance with
wiring diagrams

— Reconnecting the sensors helps to eliminate contact resistances

— Check if coolant or other fluids have ingressed in the knock sen-
sor area

— Replace knock sensor

If the knock sensor is faulty, ignition timing is retarded by 6° on the
crankshaft

Ignition timing is retarded by 6° on the crankshaft for all cylinders
from a certain engine load if this fault occurs.

Replace control unit.

To check the Hall signal, disconnect plug at the cylinder head be-
hind the camshaft sprocket and insert 3-pin adapter lead (VW 1501).
Connect oscilloscope to terminals 1 and 2 of the adapter lead, start
engine.

If the Hall system is O.K., the following signal must be displayed:

D 24/28 - 18
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 18
VarioCam
Fault code 1_35

Test point 19
Idle CO potentio-
meter

Fault code 1_36

Test point 20
Control unit faulty
Fault code 1_41

If the DME control unit detects a missing Hall signal, ignition timing
is retarded by approx. 6° in all rpm ranges.

Using the System Tester 9288, VarioCam may be checked directly
in the Drive links menu item or the Drive link active test point.

A switching noise must be audible in case of the Drive links test
point. For the Drive link active menu item, the entire system is
checked with the engine running. With this test, there is a risk of the
engine stalling due to valve overlap. This causes communication to
the System Tester 9288 to be interrupted. To be able to continue the
diagnosis, switch the ignition off and back on again. Then press the
“>"key on the System Tester.

If VarioCam is not triggered, disconnect plug at the solenoid. Switch
ignition on. Connect voltmeter to plug (refer to drawing) and ground
(engine).

Display: Battery voltage

No display: Check wiring according to wiring diagram

On vehicles without catalytic converter that show fault code 36, start
by testing the control unit coding (Actual values menu item with
System Tester 9288). If the coding is O.K., check power supply for
CO potentiometer and potentiometer signal in accordance with the
wiring diagram.

Using the System Tester 9288, the version coding may be read
directly in the Actual values menu item.

If this fault is detected by the control unit, maximum engine speed is
limited to 6,000 rpm 6 minutes after starting the engine. This is done
to protect the engine.

DME-Diagnosis/Troubleshooting
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Fault, Fault Code Possible Causes, Elimination, Remarks

Test point 21

Fuel pump relay Start engine - the fuel pump must operate during engine starting.
(DME relay) (V) If not:
Fault code 1_42
Switch off ignition. Disconnect control unit plug. Use a test lead to
connect terminal 36 and terminal 24 of the control unit plug. Using
an additional test lead, connect terminal 3 of DME plug to ground
(e.g. door stop). The pump must run.

If not:

Check in accordance with wiring diagram

Test point 22

Tank ventilation valve (V) When the engine operates at operating temperature, the tank ventila-
Fault code 1 43 tion valve (at the brake booster) is opened for a longer or shorter pe-
- riod as a function of the load. The opening period is determined by a

ground pulse from the control unit.

a) Activation test

To activate the tank ventilation valve directly, System 9288 may be
used, selecting the Drive links menu item. If there is no audible
pulse from the tank venting valve, check voltage supply at the termi-
nal — refer to drawing — of the tank ventilation valve plug and body
ground according to the wiring diagram.

Ignition on. Display: Battery voltage

b) Control signal test

Connect DME test lead (Bosch No. 1 684 463 093) between tank
ventilation valve and plug connection. Connect and adjust engine
tester according to manufacturer’s instructions.

D 24/28 - 20 DME-Diagnosis/Troubleshooting
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Fault, Fault Code Possible Causes, Elimination, Remarks

The tank ventilation valve is not activated permanently.

Testing must be performed within 7 minutes after starting the engine
at operating temperature. Then interrupt activation of ventilation
valve for approx. 75 seconds, continue afterwards.

Start engine and accelerate. With the engine at operating tempera-
ture, the following display must be visible on the tester:

The signal becomes wider as the air throughput increases.

If there is no signal, check path in accordance with wiring diagram

Test point 23

Check Engine A ground signal is fed from the control unit — terminal 21 - to the
warning lamp ,Check Engine lamp*, causing this lamp to come on when an emis-
Fault code 1_45 sion control component fails.

If the ,Check Engine“ warning lamp fails, this fault is stored in the
fault memory.

Check by supplying ground to disconnected DME control unit plug
terminal 21 and switching on ignition. The Check Engine lamp must
now come on.

To replace a faulty display lamp, always use the specified lamp.

Reading errors using the Check Engine warning lamp is covered on
page D24/28 - 31.

DME-Diagnosis/Troubleshooting D 24/28 - 21
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Test point 24 - 27
Injector valves (V/Q)
Fault code 1_51

1.54

Using the System Tester 9288, the injector valves may be checked
directly in the Drive links menu item or the Drive link active menu
itemn.

Selective injection allows each injector valve to be actuated
individually. In case of the Drive links test point, a rather weak
switching noise of the injector valves is audible.

In case of the Drive link active menu item, each individual injector
valve may be isolated with the engine running.

Power supply

Disconnect valve plug, connect voltmeter to the injector valve plug
terminal — refer to drawing — and ground (engine).
Ignition on.

Display: Battery voltage

If no battery voltage is displayed, check according to wiring diagram.
Checking coil resistance of injector valves

Disconnect valve plug. Check coil resistance at injeétor valve ter-
minal contacts with an chmmeter.

Test value: approx. 16 Q
Injection output stage

Adjust oscilloscope according to manufacturer’s instructions. Con-
nect a Bosch test lead (1 684 463 093) between injector valve and
plug. Connect oscilloscope according to manufacturer’s instructions
with the test lead.

Caution:

Make sure the tester leads are not grounded in any way.

D 24/28 - 22
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Fault, Fault Code

Possible Causes, Elimination, Remarks

Start engine. If the injection output stage operates correctly or if the

tester connections are correct, respectively, the following signal must
be displayed:

ti signal

DME-Diagnosis/Troubleshooting
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Possible Causes, Elimination, Remarks

Test point 28
Fuel pressure

The left-hand fuel collection pipe has a test connection at cyl. no. 3.
Unscrew the cap nut of the test connection.

Caution: The inserted ball seat could fall out!

Connect pressure gauge P 378 or VW 1318 to the test connection.
Start engine.

Test pressure 3.3 +0.2 bar (Idle speed)

In case of hot starting problems:

Check with engine stopped and fuel pump running. For the test,
remove fuel pump relay and jumper terminal 87b and terminal 30.

Test pressure 3.8 £0.2 bar
— Switch off fuel pump. Read off pressure on pressure gauge
(nominal 3.8 +0.2 bar).

— Max. permissible pressure drop with warm engine:
0.5 bar in 30 minutes.

— If the pressure drops below the specified value, proceed as
described below:

D 24/28 - 24
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Fault, Fault Code Possible Causes, Elimination, Remarks

Build up pressure again by switching on the fuel pump briefly.
Remove return pipe from pressure regulator (fuel pump must not be
switched on).

No fuel escaping from the pressure Fuel escaping from the pressure regulator

regulator connection connection
I |

l Reconnect return hose J l Replace pressure regulator J
I Build up pressure again J

Disconnect rubber pressure hose

(tank to pump) in front of the fuel

pump

Pressure drop Pressure drop

not okay okay

Fault in fuel Replace fuel

injectors pump holding

(leakage) valve

Check fuel

injectors.

Replace

leaking fuel

injectors.

Repeat leak test

End

DME-Diagnosis/Troubleshooting
Printed in Germany - I, 1991
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Test point 29

Intake System Leaks

Check all connections downstream of the air
flow sensor for leaks. Remove upper air
cleaner section. Attach Special Tool 9264/4 to
the air mass sensor and build up a positive
pressure of approx. 0.5 bar in the intake sys-
tem. Leaks will cause the pressure in the in-
take system to drop quickly.

Note:

Fault flashing code 1_23 (oxygen regulator at
stop) appears in cars with oxygen regulation
and very large leaks in the intake system
(e.g. intake pipe gasket).

Test point 30

Ground connection/plug connections (V)

Ground lead (2x) from wiring harness to
engine block.

Battery ground lead at clutch bell housing
(engine ground) and body (body ground,
next to battery).

Fuel pump ground between rear lock
crosswall and spare wheel well.

Are ground connections tight and free
from corrosion?

If not, undo, clean and retighten ground
connections as specified.

Note:

Never start the engine as long as the
ground lead between body and engine is
disconnected!

This will destroy the control unit immedi-
ately!
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Plug connections

Are

and not corroded? The pins and sleeves of the

all plugs connected correctly, not loose

plugs must not be bent!

The 55-pin plug on the DME control unit
(behind the floor plate in the passenger
footwell)

A 14-pin plug in the engine compartment
next to the brake booster

A 3-pin plug for reference mark/engine
speed sensor and a 3-pin plug for the
oxygen sensor behind intake pipe for
cylinder no. 4 (remove cover at fuel ring
pipe first)

A 3-pin plug at throttle potentiometer

A 2-pin plug at tank ventilation solenoid
valve (at the brake booster)

A 6-pin plug at the air mass sensor

A 2-pin plug at NTC Il (The temperature
sensor is screwed into the engine block
above the left-hand balance shaft near

cylinder no. 1)

A 3-pin Hall sender plug (behind the cam-
shaft drive gear)

A 2-pin plug for knock sensor | (between
intake pipe for cylinder no. 1 and 2)

A 2-pin plug for knock sensor Il (between
intake pipe for cylinder 3 and 4)

A 3-pin plug for the idle stabilizer

e One 2-pin plug for each of the 4 injection
valves

The 968 is fitted with a standard control unit.
The control unit is coded accordingly depend-
ing on the vehicle model.

The type of coding may be retrieved under the
Version coding heading in the Actual values
menu.

Power to the DME control unit is supplied
across ignition lock terminal 15 and terminal 30.

DME-Diagnosis/Troubleshooting
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Test point 31

Ignition system

a) Secondary ignition display
Adjust secondary ignition display at oscillo-

scope. Connect test leads according to
manufacturer’s instructions.

Note:

If a fault is displayed for all cylinders, the fault
is located in the primary or secondary circuit
from the ignition coil to the distributor rotor. If
a fault is displayed for one cylinder only, the
fault is located after the distributor rotor.

Primary resistor:
Terminal 1+15 = 0.4-0.6 Q

Secondary resistor:
Terminal 1+4 = 5 -7.2 kQ

b) Spark plug connector (Q)

Suppression resistor: 3 kQ
Visual inspection for damage, traces of burning
etc.

c) Distributor

Distributor rotor, distributor cap:
Suppression resistor: 1 kQ each

Visual inspection for damage, dirt, faulty mount-
ing position.

d) Ignition timing test

Ignition timing is tested with the engine at
operating temperature:

Using System Tester 9288, ignition timing and
engine speed can be read directly in the
»Actual values“ menu item.

Test values: 968 (with manual transmission)
At 840 % 40 rpm ..110° + 3°

968 (with Tiptronic)
At 880 + 40 rpm ... 10° = 3°

D 24/28 - 28
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Test point 32

Alternator, regulator

Engine misfire may be caused by voltage
peaks of the alternator.

Take drive belt off the alternator, start engine.

Check alternator and regulator after having
remedied the faults.

Test point 33

Leads K and L

The diagnosis connection between the DME
control unit and testers is established by
means of the two leads K and L. If no diag-
nosis is possible, the following points must be
checked:

1. Continuity test (refer to wiring diagram)

Leads L: Pin 7 (19-pin diagnostic socket)
- Pin 13 (DME plug)

Leads K: Pin 8 (19-pin diagnostic socket)
- Pin 55 (DME plug)

2. Ground short test

(refer to wiring diagram)

Leads L: The voltage at pin 7 (19-pin diagnos-
tic socket) must be > 8 V when the ignition

is on.

Lead K: The voltage at pin 8 (19-pin diagnos-
tic socket) must be > 8 V when the ignition
is on

951 - 24/28

Assignments:

7-Lead L
8 - Lead K
10 - Ground
13 - Terminal 15

Possible fault cause at < 8 Volt:

- Short to ground or open circuit in wiring or
connectors

— A defective control unit connected to the
above leads. (May be any diagnosable
control unit, need not necessarily be the
DME control unit).

Checking: Disconnect plugs at diagnosable

control units one after the other until the volt-

age is > 8 V. Replace responsible control unit.

— Tester faulty.

— No power supply at the diagnostic plug.

- No ground supply at diagnostic plug.

DME-Diagnosis/Troubleshooting
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Notes on idling speed and idling CO testing:

a) ldling speed

Idle speed check value for engines at operat-
ing temperature:

840 * 40 rpm with manual transmission
880 + 40 rpm with Tiptronic

b) Idle speed CO of cars without catalytic
converter

The CO level is adjusted at the idle poten-
tiometer in the engine compartment. The
following requirements must be observed:

- Engine at operating temperature

- Engine in good mechanical condition,
ignition o.k.

— All loads switched off

- CO tester at operating temperature,
calibrated and adjusted correctly

Adjusting value: 0.5 - 1.5 % CO

c) Idle speed CO of cars with catalytic
converter

On these vehicles, adaptation of idle speed

CO level takes place along with adaptation of
the idle speed. As a result, only the actual con-
dition can be checked on those vehicles. The
following requirements must be observed
when performing the checks:

- Engine at operating temperature

— Engine in good mechanical condition,
ignition o.k.

— All loads disconnected

- Exhaust tester at operating temperature,
calibrated and adjusted correctly

- Oxygen sensor plug connected

Test value: 0.4 - 1.2 % CO

After disconnecting the control unit plug or
the battery, the engine must run at idle for
at least 10 minutes before these values can
be rechecked.

Coding the control unit

The DME control unit is coded using a jumper
connection deviating from the control unit
wiring loom. If the jumper connection is free,
the control unit operates in controlled mode,
i.e. with oxygen sensor regulation. If a 1 k2
resistor is attached to the jumper, the control
unit operates in uncontrolled mode, i.e. without
oxygen sensor regulation.

The coding may also be read directly in the
“Actual values” menu item using System
Tester 9288.
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Check-Engine Lamp

(Malfunction Indicator Light M.L.L.)

USA vehicles are fitted with with a warning lamp that lights up if a component relevant to exhaust gas
composition fails.

As a function check of the warning lamp, the lamp lights up when the ignition is switched on and
goes out when the engine is running after it has been started without depressing the accelerator.

A flashing code of the warning lamp indicates the defective fault path.

To trigger the flashing code, fully depress the accelerator pedal for 3 seconds with the engine off and
the ignition on until the Check-Engine lamp flashes. Then ease off the throttle.

If no fault is stored, i.e. no warning came from the warning lamp, a flashing code appears
[
15
no fault.
O
1 5

e = Lampon O= Lamp off

If the warning lamp did indicate a warning, i.e. there is a fault, a flashing code appears, e.g.
11 2 4

\ 1 ____ Faultcode
Constant fault (2 with loose contact)

DME

g

Oxygensensor
1 1 2 4

The flashing code is listed in the Diagnosing/Troubleshooting plan on page D 24/28-8.
The fault can also be read directly using System Tester 9288. After the repair the fault memory must
be erased using the System Tester.

If the fault memory is read via the Check-Engine lamp, repairs may be performed using conven-
tional shop equipment.
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Technical data

General data

Manual transmission G 44

Transmission ratios
Z2:21=i

1st gear 35:11 = 3.182

2nd gear 38:19 = 2.000

3rd gear 33:23 = 1.435

4th gear 30:27 = 1.111

5th gear 31:34 = 0.912

6th gear 28:36 = 0.778

Reverse 38:11 = 3,455

Final drive Hypoid bevel-gear drive with
12 mm offset

Transmission ratio 34:9 =3.778

Final drive

Filling capacity

approx. 2.75 liter hypoid oil SAE 75 W 90 or API classification
GL5 (or MIL-L 2105 B)

Technical data

Printed in Germany -V, 1992
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Technical Data

Tightening torques for manual transmission G 44

Location Thread Tightening torque Nm (ftlb.)

Selector shaft cover to trans- M8 25(18)
mission housing

Lock bolts to transmission M24x1.5 70 (52)
housing and end shield

Reverse light switch to cover 12x1.5 20 (15)
End shield to transmission M8 25(18)
housing

Drive shaft four-point bearing M17 x1 150(111)
End cover to end shield M8 25(18)
Retainer plate to end shield M 8 (with collar) 25(18)
Deflection lever for reverse M14x1.5 35 (26)

gear to end shield
QOil filler and oil drain plug M22x1.5 35 (26)

Threaded flange for guide M6 10 (7) (with Loctite 271)
plate to transmission housing

Side transmission cover M8 25(18)
to transmission housing

Halfshaft flange to differential M10 44 (32)

Crown wheel to differential M12x1.25 200(148)
housing (Verbus-Ripp bolt)

Technical Data 30 - 05
Printed in Germany - VIII, 1993
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Removing and Installing Clutch

Removal 6. Unbolt clutch slave cylinder and hang to
1. Disconnect battery ground cable. one side, the line remaining connected.
Attach note in interior of vehicle:
2. Remove full set of power unit undertray “Do not operate clutch pedal".
panels.

7. Remove cover of clutch housing.

3. Disconnect oxygen sensor connector
and pull cable downwards.

4. Remove exhaust mainfold complete with
catalytic converter.

5. Undo starter mounting bolts, remove heat
shield and move starter to the side.

= dl= —— | - >
= I E =
= —— 83230
i\
- :_ I 8. Pull out release lever shaft using an M8 bolt
7 N\ /— after having undone the lock bolt.
° - \ /

Removing and Installing Clutch 30-1
Printed in Germany - Ii, 1991
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9. Release socket head bolt of clamping
sleeve and push back clamping sleeve com-
plete with central shatft I.

10. Remove hexagon head bolts (M 6) for
guide tube and push guide tube towards
thrust plate.

11. Mark installation position of thrust plate
and flywheel for reassembly.

12. Release multi-tooth bolts of clutch thrust
plate evenly and take out thrust plate
together with guide tube and clutch drive
plate.

Installation

Grease all sliding surfaces for clutch release
as well as central shaft teeth with Olista
Longtime 3 EP.

1. Before fitting the complete clutch assembly
(drive plate, thrust plate and guide tube),
align release bearing and guide tube with
regard to each other. Note hole pattern of
thrust plate to flywheel.

Note

Insert release fork into clutch housing before
installing the clutch assembly (installation of
fork is not possible afterwards).

2. Put clutch assembly in place and screw in
multi-tooth bolts of thrust plate manually.

3. Push central shatt | in forward direction,
centering the drive plate at the same time.

30-2

Removing and Installing Clutch
Printed in Germany - I, 1991
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Note

A groove is machined in central shaft | to
allow a screwdriver to be used to push the
shaft forward.

3l

7. Engage release fork. Relocate release lever

until needle sleeve and bore in the clutch
housing line up. Push in release lever shaft
to stop, making sure it is positioned correct-
ly (milled surface pointing towards the
mounting bolt). If required, mover release
lever to and fro to facilitate alignment. Do
not use force to achieve correct alignment.

837-30

4. Determine center position of clamping
sleeve relative to central shaft Il and tighten
socket head bolt to 80 Nm (59 ftlb).

5. Tighten mounting screws of thrust plate
evenly. Tightening torque 23 Nm (17 ftlb).

6. Tighten guide tube. Check for correct seat-
ing. Tightening torque 10 Nm (7 ftib).

N
S22
)0
___/>

|
Ny
/G2

833- 30

Removing and Installing Clutch
Printed in Germany - II, 1991
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Identification of clutch pressure plates

To avoid confusion, the pressure plates are co-
lor-marked for positive identification.

Color marking:

968

911 Carrera 2/4
911 Carrera (993)
911 Turbo 3.6

Green
Blue

No mark
Red

Identification of clutch pressure plates

Printed in Germany - Xl, 1994
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Adjusting the clutch pedal

Note

The following items are essential requirements for smooth clutch operation and must therefore be
observed whenever the pedal is adjusted:

- Correct bleeding of clutch hydraulics.

— Tightness of hydraulic system.

- Correct setting of pushrod and boost spring.

-~ Pedal position according to standard setting.

Checking and adjustment procedures

1. Adjusting pedal position/pushrod (dimension A = LHD: 147 mm / RHD: 109.5 mm).
If repairs on the master cylinder have been carried out, the pushrod must be readjusted. Move the
sound insulation in this area out of the way. The correct pedal pos. is obtained automatically after
the pushrod has been set to dimension A (measured between body and rod center). This dimen-
sion is set by turning the hexagon head pushrod and by locking with the hex nut.
I required, correct the cruise control switch position on vehicles equipped with cruise control.

2. Adjusting the boost spring (dimension B = 65 mm) / or 68* mm).
The boost spring can be set to dimension B = 65 mm £ 1 or 68* mm + 1 mm only after the pedal
position has been checked and adjusted. Measure the dimension between the outer edge of the
washer and the
cutter support (refer to diagram).
If the parts have been dismantled or when ordering spare parts, dimension B is 76 mm + 1.
or 78* mm + 1 mm. In this case, the boost spring is secured with a cotter pin (2 mm dia.).

* New boost spring fitted as of April, 1993 (grey color) 1120

Adjusting the clutch pedal 30-5
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3. Clutch free play.
The free play cannot be adjusted.
The clutch master cylinder is provided with an internal stop. If the boost spring and the pushrod
are adjusted cormrectly, the clutch pedal is always forced against this stop. Pull the pedal back to
check if this stop (= end position) is reached.
Due to the fact that any free play is automatically taken up hydraulically, the free play of the
clutch cannot be checked at the clutch pedal.

30-6 Adjusting the clutch pedal
Printed in Germany - XI, 1994
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Removing and installing transmission, Model G 44

Removal

1. Undo drive shafts at transmission end
and suspend horizontally on vehicle.

2. Disconnect connector for reverse light
switch.

3. Push shift rod bellows to the rear and
unscrew clamping screw. Disconnect
shift rod from intermediate lever.

4. Unscrew pan head screws of clamping
sleeve across inspection holes and push
clamping sleeve towards transmission.

fﬂ%’\&

=yl

Supplier’s address:
Snap-on Tools GmbH
Rudolph Diesel Strasse 6
D-7104 Obersulm-Willsbach
Phone 07134/3054

or any other Snap-on distributor worldwide.

5. Locate transmission complete with central
tube in installation position, placing a
suitable wooden block between the
crosstube and the central tube.

6. Place a general-purpose transmission jack
below the transmission and secure with a
retaining strap.

7. Remove fastening bolts for transmission
mounting.

1

1135-34

Note

To fit the pan head screw into the central tube
housing, use an extension with swivel joint
(16° angle).

Order No. SXW 10

R

=l

1134-34

8. Remove transmission/central tube fastening
bolts.

9. Pull transmission to the rear and lower care-
fully towards bottom.

Removing and installing transmission, Model G 44

Printed in Germany - V, 1992
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Installation

1. Fit transmission with general-purpose

transmission jack.

2. Engage transmission and fit flange bolts.
Tighten all fastening bolts to the specified

torque.

3. Retain transmission in installation position

and fit transmission mount.

4. Fit connectors for reverse light switch, shift

rod and drive shafts.
Tightening torques:

Transmission to

central tube M 12
M 10

Shift rod M8

Mounting bracket

to transmission M8

Drive shafts M8

85 Nm (63 ftlb)
42 Nm (31 filb)

21 Nm (15 ftlb)

23 Nm (17 ftib)
42 Nm (31 ftlb)

Order of assembly of the clamping sleeve:
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