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WORKSHOP MANUAL 924

This workshop manual describes all of the important operations for which special instructions are
required to assure proper completion, This manual is essential for the shop foremen and mechanics,
who need this information to keep the vehicles in a safe operating condition, The basic safety rules,
of course, also apply to repairs on vehicles without exception.

The information is grouped according to repair numbers which are identical to the first two digits
of the repair time and warranty code.

The repair group index on page 1, an alphabetical index and the register table are quick guides
to find information in the manual.

Descriptions of design and function can be found in the service training course reference material,

This workshop manual will be kept up to date with workshop bulletins, which will be made part
of the manual from time to time, We recommend that these workshop bulletins be filed in the
special folder provided for this purpose.,
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- removing/installing 87 - 1
- trim 87 - 2
Drive belt 15- 4
Drive shaft, torque specifications 39 - 01
- damper, removing/installing 39 - 25
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second gear brake

selector lever cable, adjusting
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separation plate

shift components
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throttle cable/throttle pressure cable - up to 1979, adjusting

throttle pressure/accelerator pedal cable - from 1979
removing/installing

throttle pressure/accelerator pedal cable - from 1979, adjusting
torque specifications

transfer plate

troubleshooting chart

turbine shaft

valve assembly

valve body, removing/installing

valve body, disassembling/assembling/cleaning
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Transmission (5 speed)

front cover

main shaft

pinion

shift linkage
synchronizer units

transmission case

Transmission case (4 speed), assembling

Transmission (4 speed), code letters

disassembling/assembling

drive flange oil seal

drive pinion

drive shaft
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- synchronizer units, pinion shaft
- technical data
- torque specifications

Turn signals

Two-way valve, removing/installing

V=-belt, alternator
- air pump
Vacuum amplifier, EGR valve
Vacuum tank, EGR valve
Valve adjusting screws
- tappets
- train, disassembling/assembling
Valves, clearance

- dimensions

grinding

- seats

- springs

- stem seals
Valve guides, checking

- replacing
Ventilation plate
Voltage regulator

- measuring voltage

Wheel alignment specifications
- bearings (front)
- rims

Wheels, balancing
- tires

- wheel bolts
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Windshield 64- 1
- wiper arms 92 - 2
- wiper motor 92~ 1
Wwiring (current flow diagrams) 97 = 1
Wiring harness, CIS fuel injection 97 - 6

Printed in Germany - VI, 1979



Alphabetical Index

Page
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- vacuum hose layout 87 -2
Air flow sensor operating lever 25 =117
Air injection check valve 26 -5
Air pump 26 - 4
- filter 26 =5
- V-belt 26 - 4
Alternator V=belt 10 - 8
Auxiliary air regulator 25 - 22
Axle alignment 44 -1
- specifications 44 - 02
Ball joints, checking 40 - 17
- replacing 40 =19
Body paint colors 66 - 22
Body repair, checking dimensions 50 - 03
- front section damage 50 -1
- rear section damage 83 -1
- side panels/fender damage 53 =5
- special tools/materials 50 - 01
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Brake booster, removing 47 =5
- troubleshooting 47 =1
Brake calipers ' 47 -3
Brakes, front 46 - 4
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Bulb chart 96 -1
Bumper, front 63 -2
Bumper rear 63 -6
Bumpers, removing/installing
Camshaft, checking 15 =10
- removing/installing 15 =9
Camshaft drive belt 15 -4
- adjusting tension 15 -5
Camshaft oil seal 15 =10
Catalytic converter, checking operation 26 -1
- removing/installing 26 -1
CIS fuel injection, testing specifications 25 -4
Clutch, adjusting 30 - 16
- controls 30 - 10
- disc, checking 30 - 14
- disc, removing 30 -3
- pressure plate 30 - 15
- release bearing 30 - 12

Printed in Germany 1



Alphabetical Index

- release lever/return spring/bearing

Cold start valve, checking
- leak checking
Connecting rods, bearing clearance
- removing/installing
- side clearance
Constant velocity joints
Cooling fan
Cooling system
- filling /bleeding
- thermoswitch

Crankshaft, bearing/end play

- main bearing caps

- measurements

- oil seal (flywheel end)

- oil seal (pulley end)
Cylinder head, removing/installing
Cylinders, checking

Differential, drive pinion/ring gear
- removing/installing
Distributor, checking
- drive gear
- removing/installing
Doors, handles
- glass
- locks/controls
- removing/installing
- trim

EGR, elapsed mileage switch
- filter
- vacuum amplifier
- vacuum tank
- valve
- valve operation
- valve/temperature valve
Electronic ignition
- troubleshooting
Engine, removing/installing

Flywheel, needle bearing
- needle bearing sleeve
- removing/installing
- ring gear
Front suspension
- ball joints, checking
- ball joints, replacing
- control arms
- disassembling/assembling
- strut, disassembling/assembling

Page
30 - 13
25 - 23
25 - 24
13 - 17
13 - 16
13 -18
42 - 18
19 -7
19 -5
10 -7
19 -8
19 -9
13 -1
13-6
13 -8
13-6
13 -10
15 -4
13 - 18
39 - 10
34 - 12
28 - 3
15 -11
28 - 2
871 -4
57 -6
87 -3
87 -1
87 =2
26 -9
26 -1
26 - 3
26 - 3
26 - 2
26 - 8
26 -2
26 - 5
26 =17
10 -2
13 -12
13 -13
13 -12
13 - 12
40 - 14
40 - 17
40 - 19
40 - 16
40 - 20
40 - 10
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Page
- technical data 40 - 01
- torque specifications 40 - 02
Front wheel bearings 40 -5
Fuel filter 20 -5
Fuel injection, control pressure 295 =17
- fuel pressure, checking 25 -6
- pressure gauge, connecting 25 -6
- system pressure, checking 25 =8
Fuel pump, delivery 20 -1
- electrical checks 20 - 3
- removing/installing 20 -2
Fuel tank 20 =17
- sending unit 20 - 6
Hardtop, painting 66 - 21
Headlights 94 -1
- aiming 94 - 2
- motors 94 -5
- switch 94 -9
- washer. jets, drilling bumper 63 -5
Heater 80 - 4
- flap box 80 - 17
High beam indicator light 94 =9
Idle speed/CO, adjusting 25 =2
Ignition coil 28 =117
Ignition system 28 -1
28 = 5
- troubleshooting 28 = 1
Ignition timing 28 = 6
Instruments, center console 90 - 6
- instrument panel 90 - 5
Instrument panel 68 -1
Interior side panel 68 = 6
Lifting car 0-1
Mirror, outside 57 =5
- passenger's door 57 =8
Mixture control unit 25 -9
- disassembling/assembling 25 =15
- mixture adjustment (basic) 25 =18
- pressure regulating piston/0-ring 25 =19
Oil pressure/oil pressure switch 17 =5
- relief valve 17 =1
Oil pump drive ring 13 -6
Painting fiberglass parts 66 =21
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Alphabetical Index

Parking brake adjustment
Parking brake lever
Pistons, checking
- removing/installing
- rings

Radiator/cap
Radio, installation
- speaker
= SuUppressors
Relay locations
Relay plate
Rear axle torque specifications
Rear lid lock
- water trap
Rear 1lid/seal
Rear suspension
- axle shafts
- disassembling/assembling
= shock absorbers
- technical data
- trailing arm
Ring gear, adjusting

Seat belts
Shock absorbers, rear
Spark plug connectors
Steering, technical data
- torque specifications
Steering column/casing tube
= column switch
Steering gear
- adjustment
Synchronizing rings (transm, drive shaft)
Synchronizing rings (transm, drive pinion)

Tail lights
Technical data, engine
- general
Thermo-time switch
Throttle housing
Tires
Tolerances/wear limits (engine)
Torques, engine
Transaxle system
- checking
Transmission case, assembling
- repairing
Transmission (manual), code letter
- differential
- differential, disassembling/assembling
- differential gears, adjusting

Page
46 - 17
46 - 117
13 -18
13 - 16
13 - 16
19 -5
90 - 17
90 - 8
90 - 10
90 -1
97 =5
42 - 02
85 -4
55 -3
55 -1
42 - 11
42 -5
42 -1
42 - 01
42 - 12
39 =10
68 - 2
42 -1
28 - 18
48 - 01
48 - 02
48 - 10
90 - 13
48 -5
48 - 6
35 -6
35 =15
94 -1
10 - 01
0-3
25 - 23
25 =20
44 - 01
10 - 01
10 - 04
39 - 22
39 -23
34 - 29
34 - 28
30 - 01
39 -2
3 -6
39 -6

Printed in Germany



Alphabetical Index

Page
- drive flange oil seal 34 -2
- drive pinion 35 - 11
- drive pinion synchronizing rings 35 - 15
- drive shaft 35 -4
- drive shaft synchronizing rings 35 -6
- gearbox (gear carrier) 34 - 11
- gearbox (gear carrier), disassembling 34 - 16
- gearbox (gear carrier), assembling 34 - 117
- removing/installing 34 -3
- technical data 30 - 04
- torque specifications 30 - 02
Turn signals 94 - 3
V - belt, air pump 26 -4
Vacuum amplifier, EGR valve 26 - 3
Vacuum tank, EGR valve 26 -~ 3
Valve adjusting screws 15 - 16
- tappets 15 -13
Valves, clearance 15 - 16
- dimensions 15 =12
- grinding 15 -12
- guides 15 - 14
- seats 15 -13
- springs 15 - 12
- stem seals 15 -14
Ventilation plate 8T =5
Voltage regulator 27 -1
- measuring voltage 27 =2
Warm-up regulator 25 =21
Wheel alignment specifications 44 = 02
- bearings (front) 40 - 5
- rims 44 - 4
Wheels, balancing 44 -5
- tires 44 - 01
- wheel bolts 44 = 3
Window, guides S1 =T
- lifter 57 -6
- rear wiper switch 92 = 8
Windshield 64 -1
- wiper arms 92 -2
- wiper motor 92 = 1
Wiring harness, CIS fuel injection 97 - 6
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General

Cylinder head

Valve seat inserts (shrink-fit)

Valve guides
Valve arrangement
Exhaust valve
Valve springs
Valve timing
Camshaft
Camshaft bearings
Camshaft drive

Valve clearance:
enggle warm, oil temp, about
80 ~C (175 F)

Valve clearance:
(cold engine)

Timing with 1 mm valve clearance

Engine cooling
Engine lubrication

Lubrication

Oil filter

Oil pressure

Oil pressure gauge

Max, oil temperature
Oil consumption

Exhaust system

Heating

Fuel system
Fuel supply

Emission Control

Intake mm
Exhaust mm

Intake mm
Exhaust mm

Intake opens
Intake closes
Exhaust opens
Exhaust closes

bar/psi

1tr/1000 km

Light alloy

Intake: gray cast iron

Exhaust: cast steel

Press-fitted, special bronze

1 intake, 1 exhaust overhead, in-line
With reinforced seat

2 coil springs per valve

By overhead camshaft and cam followers
Case hardened steel

In cylinder head without bearing shells
Toothed belt and tensioning roller

0,20
0,45

0.10
0,40

500 before TDC
37 after BDC
4%0 before BDC
7 after TDC

Pressurized cooling system, electric fan
with thermo switch

Pressure lubricating system with rotary
(sickle type) gear pump

Full flow

5to 7/ 71-100 at 80-100°C (176-212"F)
and 5000 rpm

Indicator lamp (pressure gauge as optional
extra)

150° ¢ (302° )
up to 1,5

Double pipes up to primary muffler; primary,
center and final mufflers (California cars
have catalytic converter instead of primary
muffler)

Warm water heater with heat exchanger
and blower

CIS fuel injection
Electric delivery pump

49 States + Canada
Air injection

California
Catalytic Conver-

Exhaust gas recircu- ter
lation Exhaust gas recircu-
lation

0,4 Technical Data, General
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General

Fuel octane requirement

Fuel consumption, city (mpg)
Fuel consumption, highway (mpg)

Electrics

Battery voltage
Battery capacity

Alternator output
Ignition

Spark plugs

Spark plug gap
Spark plug connector
Firing order

Basic ignition setting

Body Type

Dimensions (at DIN curb weight)

Overall length
width

Height
Wheelbase

Track, front (5 1/2 ] 14 rim)
(aluminum 6 J 14 rim)

Track, rear (51/2J 14 rim)
(aluminum 6 J 14 rim)

Ground clearance

Ah

Watts

mm/in.,

mm/in.,

mm/in,

mm/in,

mm/in,
mm/in.
mm/in,
mm/in,

mm/in,

Regular, 91 RON
(unleaded only in Calif, cars)

49 States/Canada California
20 18
30 27

12
63

1050 (75 A)
Bosch breakerless transistor ignition

Bosch W 200 T 30
0,6 -0,8 mm (0,028 - 0,032 in,)
Without series connected spark gap

1-3-4-2

10° ATDC (on crankshaft) at 925 = 75 rpm

vacuum hose connected

Integral, 2-door, all steel body, front
fenders bolted, opening rear window,

retractable headlights, removable roof

section optional

4320 / 170,1
1685 / 66.3
1270 / 50

2400 / 94,5

1418 / 55.9
1418 / 55.9
1372 / 54,0
1372 / 54.0

150 / 5.9
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General

TECHNICAL DATA

(Adjusting specifications and wear limits are listed in each individual repair group)
data with asterisks (*) apply to 1977 1/2 model

Engine

Engine code 49 States and Canada

Calif, only

No. of cylinders
Bore

Stroke
Displacement
Compression ratio
Max. engine power
(Net SAEJ 245)
at engine speed
Max, torque

(Net SAE J 245)
at engine speed

Max. engine speed

Engine weight (dry)

Engine Design

Type

Crankcase

Crankshaft
Crankshaft bearings
Connecting rods
Conrod bearings
Piston pin bearing
Pistons

Piston pins

Piston rings

mm/in,
mm/in,

3
cm /in,

HP
rpm

ft 1bs
rpm
rpm

kg / 1bs

924 XH * 924 XG
924 XF  * 924 XE

4

8645/ 3441

84.4/ 3.32

1984 / 121,06

8,0:1 *8.5:1

95.4 * 110
5500 * 5750

109.,2 * 111.3

3000° * 3500
6500
142 / 313

Water-cooled, 4 cylinder, 4 stroke,
in-line internal combustion engine

Cast iron crankcase with aluminum
oil pan

Forged steel

5 plain bearings

Forged steel

Plain bearings

Press=fit bronze bush

Cast light alloy

Floating pins with circlips

2 compression and 1 oil scraper rings

Printed in Germany - II, 1977

Technical Data, General 0,3



General

Cylinder head

Valve seat inserts (shrink-fit)

Valve guides
Valve arrangement
Exhaust valve
Valve springs
Valve timing
Camshaft
Camshaft bearings
Camshaft drive

Valve clearance:

engine warm, oil temp, about

80 °c 175° F)

Valve clearance:
(cold engine)

Timing with 1 mm valve clearance

Engine cooling

Engine lubrication

Lubrication

Oil filter

Oil pressure

Oil pressure gauge

Max, oil temperature
Oil consumption

Exhaust system

Heating

Fuel system

Fuel supply

Intake mm
Exhaust mm

Intake mm
Exhaust mm

Intake opens
Intake closes
Exhaust opens
Exhaust closes

bar/psi

1tr/1000 km

Light alloy

Intake: gray cast iron
Exhaust: cast steel

Press-fitted, special bronze

1 intake, 1 exhaust overhead, in-line
With reinforced seat

2 coil springs per valve

By overhead camshaft and cam followers
Case hardened steel

In cylinder head without bearing shells
Toothed belt and tensioning roller

0,20
0,45

0,10
0.40

5° before TDC, * 4 ° BIDC

37° after BDC, * 44 © ABDC
(0]

43" before BDC,  * 44 ° BBDC

7° after TDC, * 4° ATDC

Pressurized cooling system, electric fan
with thermo switch

Pressure lubricating system with rotary
(sickle type) gear pump

Full flow

5 to 7/ 71-100 at 80-100°C (176-212"F)
and 5000 rpm

Indicator lamp and pressure gauge

150° ¢ (302° F)
up to 1,5

Double pipes up to primary muffler; primary,
center and final mufflers (California cars
have catalytic converter instead of primary
muffler) * all with catalytic converter

Warm water heater with heat exchanger
and blower

CIS fuel injection

Electric delivery pump

Emission Control

Air injection
Exhaust gas recirculation
Catalytic converter

X

1977 1977 1/2
49 States + Canada | Calif.| 49 States + Canada| Calif.
X X
X X X
X X X

0.4 Technical Data, General
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General

Fuel octane requirement

Fuel consumption, city (mpg)
Fuel consumption, highway (mpg)

Electrics

Battery voltage
Battery capacity

Alternator output
Ignition

Spark plugs

Spark plug gap
Spark plug connector
Firing order

Basic ignition setting

Body Type

Dimensions (at DIN curb weight)

Overall length
Wwidth

Height
Wheelbase

Track, front (5 1/2 J 14 rim)
(aluminum 6 J 14 rim)

Track, rear (56 1/2 ] 14 rim)
(aluminum 6 J 14 rim)

Ground clearance

Ah

Watts

mm/in,

mm/in,

mm/in,

mm/in,

mm/in,
mm/in,
mm/in.
mm/in,

mm/in,

Regular, 91 RON
(unleaded only in Calif, cars)

49 States/Canada California
20 18
30 27

12
63

1050 (75 A)
Bosch breakerless transistor ignition

Bosch W 200 T 30
0.6 - 0,8 mm (0,028 - 0,032 in.)
Without series connected spark gap
1=3-4+<2

o +
10 ATDC (on crankshaft) at 925 = 75 rpm
vacuum hose connected, *3°ATDC (oncrank-
shaft) at 95050 rpm vacuum hose connected «
Integral, 2-door, all steel body, front
fenders bolted, opening rear window,

retractable headlights, removable roof
section optional

4320 / 170,1
1685 / 66,3
1270 / 50

2400 / 94,5

1418 / 55.9
1418 / 55.9
1372 / 54,0
1372 / 54.0

150 / 5.9

Printed in Germany - II, 1977
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General

Ground clearance (at total permissible

weight)

Front overhang angle
(limited by spoiler)
Rear overhang angle
(limited by bumper)
Weights

Curb weight

Max, axle load

Max, axle load, front
Max, axle load, rear

Max, load capacity

Max. roof load, including roof rack

Max. trailer load
without trailer brakes *
with brakes *

Max, overall towing weight
(curb weight + max. load

capacity + max. trailer load)

Max, tongue weight

* up to grades of 16%

Filling Capacities

Engine (level checked with oil
dipstick acc, to Owner's
Manual)

Engine oil change

Engine coolant

Transmission and differential

Fuel tank

Brake fluid reservoir
Windshield washer reservoir

Headlight washer reservoir

mm/in,

kg/1bs
kg/1bs
kg/1bs
kg/1bs
kg/1bs
kg/1bs

kg/1bs
kg/1bs

kg/1bs
kg/1bs

125/ 4.9
23°

26° 30"

1190 / 2623
1400 / 3087
650 / 1433
840 / 1852
210 / 463
35 /11

500 / 1103
800 / 1764

2200 / 4851

30 / 66

HD oils to API classification SD or SE, viscosity:
summer SA(%? 30, V\éinter SAE 20, At continuous temperatures
betw. =15 and 0 C SAE 20 W 20, or SAE 10 W for con-

tinuous temperatures below - 15 C

with filter change about 5,28 US qts (4.4 Imp, qts or 5,0

liters)

without filter change about 4,75 US qts (3,95 Imp,. qts or

4.5 liters)

about 8 liters (8,4 US qts / 7 Imp. qts)

about 2,6 1tr (2,75 US qts) hypoid SAE 80 API Spec GL 4
(equivalent to MIL - L 2105)

about 62 ltr (16.4 US gals/13,6 Imp, gal) of which 5 ltr

reserve

about 0,2 1tr (.21 US qt/,18 Imp. qt)
about 2,0 itr (2.1 US qts/1.8 Imp. qts)

about 6.4 1tr (6,8 US qts/5.6 Imp. qts)

0,6 Technical Data, General
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General

Ground clearance (at total permissible

weight)

Front overhang angle
(limited by spoiler)
Rear overhang angle
(limited by bumper)
Weights

Curb weight

Max, axle load

Max, axle load, front
Max. axle load, rear

Max, load capacity

Max. roof load, including roof rack

Max, trailer load
without trailer brakes *
with brakes *

Max, overall towing weight
(curb weight + max. load

capacity + max. trailer load)

Max. tongue weight

* up to grades of 16%

Filling Capacities

Engine (level checked with oil
dipstick acc, to Owner's
Manual)

Engine oil change

Engine coolant

Transmission and differential

Fuel tank

Brake fluid reservoir
Windshield washer reservoir

Headlight washer reservoir

mm/in,

kg/1bs
kg/1bs
kg/1bs
kg/1bs
kg/1bs
kg/1bs

kg/1bs
kg/1bs

kg/1bs
kg/1bs

125 / 4.9
23°

26° 30°

1190 / 2623
1400 / 3087
650 / 1433
840 / 1852
210 / 463
35/ 11

500 / 1103
800 / 1764

2200 / 4851

30 / 66

HD oils to API classification SD or SE, viscosity:
summer SAéE 30, x«cr)inter SAE 20, At continuous temperatures
betw. =15 and 0 C SAE 20 W 20, or SAE 10 W for con-

tinuous temperatures below - 15 C

with filter change about 5,28 US qts (4.4 Imp. qts or 5.0

liters)

without filter change about 4,75 US qts (3,95 Imp. qts or

4.5 liters)

about 8 liters (8.4 US qts / 7 Imp. qts)

about 2,6 1tr (2,75 US qts) hypoid SAE 80 API Spec GL 4
(equivalent to MIL - L 2105)

about 62 Itr (16.4 US gals/13,6 Imp, gal) of which 5 Itr

reserve

about 0,2 1tr (.21 US qt/,18 Imp. qt)
about 2.0 Itr (2,1 US qts/1.8 Imp, qts)

about 6.4 Itr (6,8 US qts/5.6 Imp. qts)

0,6 Technical Data, General
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General

PERFORMANCE *

Top speed

Acceleration 0 - 60 mph
for 1/4 mile
for 1 km

Manual transmission

Automatic transmission

kph / mph 185 / 115

seconds 12,5
seconds 18,7
seconds 33.0

* at curb weight + half max, load capacity

180 / 112

Printed in Germany
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General

PERFORMANCE

Top speed kph / mph 185 / 115 *192/120
Acceleration 0 - 60 mph ** seconds 12,5 * 11,5

for 1/4 mile ** seconds 18.7 * 17,9

forl km ** seconds 33.0 * 32,6

* * at curb weight + half max, load capacity

Printed in Germany - II, 1977 Technical Data, General 0.7



REGISTRATION OF SUPPLEMENTS FILED FOR WORKSHOP MANUAL

924

Please file the supplements according to repair groups and make appropriate entries in the

table below.

Supplement No.

Filing Date

Signature

II

111
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VI

VIl

VIII

IX
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XIII
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General

LIFTING CAR

1, Lifting with hoist

Be sure to use lift points shown,

CAUTION

When driving car on hoist platform, make
sure that there is sufficient space between
hoist and car,

Front

Place lift pad on inboard side member.

Rear

Place lift pad on side reinforcement bracket,

Printed in Germany Lifting Car 0.1



General

2. Lifting with floor jack

Place jack below jacking points only.,
Never raise car on engine oil pan or trans-
mission, since this could cause serious damage.

CAUTION
Use an appropriate piece of wood to pre-
vent damage to the jacking point flange.

0,2 Lifting Car Printed in Germany
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Engine / Crankcase 10

TOLERANCES AND WEAR LIMITS

Cooling
Thermostat opening temperature

Radiator cap

New Size Wear Limit

80-93°C or 85 - 1020 C
(176 - 200° F  or 185 - 216° F)

High pressure valve opens at 0.9 - 1.15 bar
(12. 8 - 16, 4 psi)
Low pressure valve opens at 0.06 - 0.1 bar
(0.9 - 1.4 psi)
Oil Circuit
Oil consumption 1tr/1000 km 1.5
Oil pressure (only for SAE 20 W 20
oils) at 80 C (176 F) oil temp. 3 - 6 bar 2.0 bar
and 2000 rpm (43 - 85 psi) (28 psi)
Oil dipstick
Top mark capacity 5.8 ltr.
(5.6 US qts/4. 66 qts)
Bottom mark capacity 3.7 ltr.
(3.9 US qts/3. 26 Imp. qts)
Gil pump
Housing/gears end play 0.03 - 0.07 mm
(0.001 - 0.002 in.)
Gears radial play 0-0.13 mm
(0 - 0.005 in, )
Gil filter
Bypass valve opens at 2.2 - 3.2 bar
(81. 3 - 42, 6 psi)
Oil pressure valve opens at 0.3 - 0.6 bar
(4.3 - 8.5 psi)
Valve Timing
Camshaft bore inside dia. 26. 00 - 26,021 mm
(1.0236 = 1.0245 in.)
Camshaft dia. 25.94 - 25.96 mm
(1.0213 - 1. 0181 in.)
Camshaft end play 0.05 - 0.16 mm 0.2 mm
(0.002 - 0.006 in.) (0. 008 in. )
Camshaft runout measured at center max, 0,02 mm
brg. brgs 1 + 5 on (0.0008 in.)
V-blocks
Cam follower bore inside dia. 38.5 - 38.625 mm
(1.815 - 1,517 in.)
Cam follower dia, 38.45 - 38.47 mm
(1.5138 - 1.5146 in,)
Printed in Germany - VIII, 1980 Tolerances and Wear Limits 10- 01



10 Engine / Crankcase

New Size Wear Limit
Cylinder Head and Valves
Cylinder head surface distortion max, 0.1 mm

(0.004 in. )

Valves:
a) intake seat width 2.2- 3.0 mm

(0.087 - 0.118 in.)
b) exhaust seat width 2.2 - 3.0 mm

(0.0087 - 0.118 in.)
c) intake seat angle 450
d) exhaust seat angle 45
Valve guides:
Intake and exhaust inside dia. 9.000 - 9. 015 mm

(0. 3543-0. 3549 in.)
Valve stem:
Intake dia, 8.97 mm (0. 353 in.)
Exhaust dia, 8.95 mm (0. 352 in.)
Valve guide/valve stem clearance
Intake 0.4 mm (0.0157 in.) 0.8 mm (0. 0315 in.)
Exhaust 0.5 mm (0. 020 in.) 1.0 mm (0. 04 in.)
Compression pressure 8 - 11 bar 6 bar

(114 - 156 psi) (85 psi)
Pressure difference betw, max, 3 bar
individual cylinders (43 psi)
Pistons and Connecting Rods
Cylinder/piston clearance 0.03 mm (0,0011 in.) 0,08 mm (0.0031 in.)
Weight difference of pistons in
one engine repairing max. 14 grams
Pistons rings side clearance 0.04 - 0.07 mm 0.1 mm

(0. 0016 - 0,0028 in.) (0.004 in,)
Piston rings gap 0.3- 0.5 mm 1.0 mm

(0. 012 - 0. 020 in.) (0. 04 in.)
Connecting rod weight standard 815 - 927 grams
Permissable weight difference
of connecting rods in one engine new 8 grams

repairing 8 grams

Connecting rod bushing dia. 24,012 - 24,018 mm

(0.9454 - 0.9456 in.)
Piston pin dia. 23,996 - 24. 000 mm

(0.9447 - 0.9449 in.)
Connecting rod bushing/piston pin radial play 0.01 - 0.02 mm

(0.0004 - 0.0008 in,)
10 - 02 Tolerances and Wear Limits
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Engine / Crankcase 10

New Size Wear Limit
Crankshaft and Crankcase
Crankshaft runout max, 0.06 mm
(measured at 2nd, 3rd or 4th (0.0024 in.)
bearing, bearings 1 and 5 on V-
blocks)
Connecting rod bearing journal dia. 47.95 = 47.97 mm
(1.888 - 1,889 in,)
Connecting rod bearing/crankshaft radial play 0.02 - 0,07 mm 0.1 mm
(0.0008-0. 603 in.) (0. 004 in. )
end play 0.05 - 0.08 mm 0.4 mm
(0.0020 - 0.0012 in.) (0,016 in,)
Crankshaft bearing journal dia. 63.95 - 63.97 mm
(2.518 - 2,519 in.)
Crankshaft bearing/crankshaft radial play 0.02 - 0.08 mm 0.16 mm
(0. 0008 - 0.0031 in,) (0.006 in.)
Crankshaft bearing 3/crankshaft end play 0.1-0.19 mm 0.25 mm
(0.004 - 0.007 in,) (0.010 in.)
Cylinder bore out-of-round 0.04 mm
(0.0016 in.)
Crankcase main bearing dia. 68. 000 - 68. 019 mm
bore (2.6771 - 2. 6779 in.)
Clutch
Clutch disc lateral runout max, 0.6 mm
(measured at 200 mm dia, ) (0.024 in, )
Clutch play at pedal 20 to 250 mm

(0.79 - 0.98 in.)

Printed in Germany - VII, 1980 ~ Tolerances and Wear Limits 10 - 03



10

Engine / Crankcase

TORQUE SPECIFICATIONS FOR ENGINE

cylinder head

Location Description Threads Grade Torque
Nm ft 1b
Cyl, head cover to Nut M6 8 8 5.8
cylinder head
Camshaft bearing cover Bolt M6 848 10 7
to cyl. head
Camshaft bearing cover Nut M8 8 16 - 21 | 11,6-15,2
to cyl. head
Cylinder head to Socket head M 12 10,9 10 cold 72
crankcase bolt 12 warm| 86
from 1980 model
see page 154
Oil pressure sensor to With Curil M10x 1 15 11
cylinder head sealant
Drive belt gear Bolt M12x 1,5 10,9 80 58
Chain tensioner to Bolt M 10 8.8 40 29
thermostat hsg,
Heater flange to Bolt M 6 x 35 8.8 10 7
cylinder head
Thermostat cover Bolt M6 8.8 10 7
Thermostat to Bolt M 8 x 35 8,8 20 14
cylinder head M 8 x 25
Water pump pulley Bolt M 8 x 12 8.8 20 14
to hub
Spark plugs M 14 x 1.25 30 22
Distributor Nut M 8 8 20 - 22 14 - 16
Temperature sensor M10x1 8 6
Intake manifold Bolt/nut M 8 x 72 8.8 24 17
and transport
bracket to M8 8 20 14

10 - 04
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10

Location Description Threads Grade Torque
mkg ft 1b

Exhaust manifold to Thermag nut M8 8 2,5 18

cylinder head

Exhaust manifold Thermag nut M8 8 2 14

guard

Drive belt guard to bolt M 6 x 25 8.8 1 7

cylinder head

Throttle housing Allen head bolt| M 8 x 40 8.8 2,2 16

to intake manifold

Drive belt guard bolt M6 x 25 8.8 1 7

to oil pump

Water pump to bolt M8 x 72 8.8 242 16

crankcase M8 x 65

Water pump to bolt M6 x 35 8.8 0,9 7

crankcase M6 x 45

Oil drain plug M26x1.5 5.8 . 4 29

Oil pan to crankcase Allen head bolt] M 6 848 0.8 6

Oil pan to crankcase Allen head bolt| M 8 8.8 1.5 11

Flywheel to crankshaft bolt M12x1.5f 10,9 9 65

Pulley to crankshaft bolt M16x 1.5 10,9 25 180

Pulley to toothed gear Allen head bolt] M 8 848 2 14

Cover to oil pump bolt AM 6 0,8 6

Oil pump to crankcase bolt M6 8,8 1 7

Oil intake line to bolt M 6 8,48 1 7

crankcase

Oil intake line to bolt M 6 8.8 1 7

crankshaft bearing cap

Oil filter flange 3/4" UNF until tight 14

to crankcase max. 2

Printed in Germany

Torque Specifications
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10 Engine / Crankcase

Torque
Location Description Threads Grade mkg ft 1b
Oil filter 2.5-3,5 18-25
Bearing cap to bolt M12 10.9 8 58
crankcase
Bearing cap no. 5 Allen head bolt| M 10 12,9 6.5 417
to crankcase
Engine support to bolt M 10 8.8 4.2 30
engine block
Engine mount to self-locking M12x 1.5 8 6.1 44
engine support nut
Engine mount to self-locking M 10 8 4.2 30
body nut
Bell housing to engine bolt M 12 8.8 745 54
Bell housing to engine bolt M 10 8.8 4.5 33
Catalytic converter to nut M8 8 2.0 14
exhaust pipe
Heat shield to catalytic bolt M6 8.8 1.0 7
converter
EGR filter support to bolt M8 8.8 2,0 14
crankcase
EGR filter to filter bolt M8 8.8 2.0 14
support
Air pump bracket to bolt M 10 10.9 4.5 33
crankcase

10 - 06
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Engine / Crankcase

10

TOOLS
No, | Description Special Tool Remarks
1 Chain sling US 1105

Printed in Germany

Removing / Installing Engine
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10 Engine / Crankcase

REMOVING AND INSTALLING ENGINE

The engine must be lifted out,

Removing

1, Disconnect battery ground cable,

2. Raise car at jacking points,

3. Remove engine protection plate,

4, Set heater control lever to warm position
(fully open) and remove pressure cap.,

5. Drain coolant at plug on radiator, and loosen

and remove coolant hoses,

‘6., Detach windshield washer hose at T-adaptor,

7, Disconnect electrical connector of engine
compartment light.

8, Remove hood,

9. Remove coolant expansion tank with carrier
and hoses,

10, Take windshield washer tank off and place it

behind right-hand headlight,

11, Take alternator cooling hose off,

12, Disconnect starter wire (arrow) at positive (+)

pole, puncture rubber grommet in fire wall
and pull wire through, Bend open wire clip on
inside of right-hand fender. Separate multiple
plug at engine harness, disconnect wire at
terminal 1 of distributor and ground wire at
ignition coil,

10 -2 Removing / Installing Engine

Printed in Germany



Engine / Crankcase 10

13. Detach hose between brake booster and in- 19, Loosen and detach clutch cable at holder,
take connection, loosen hose clamp at remove counternut (arrow),
heater regulating valve and pull off valve
(heater regulating valve and control cable
remain in car),

{4 = 1 N

14, Detach throttle cable from throttle valve
and support,

20. Clamp return fuel line shut at fuel tank with
a standard pinching clamp,

15. Pull out oil dipstick.

16. Disconnect crankcase vent hose at intake 21. Detach fuel return line at mixture control
manifold, unit, Remove electrical connector from
mixture control unit,

17, Disconnect electrical connector at mixture
control unit,

18, Remove air duct between throttle housing
and mixture control unit

Printed in Germany Removing and Installing Engine 10 -3



10 Engine / Crankcase

b) Remove fan motor with fan shroud,

22, Detach fuel feed line at fuel filter (dark
arrow) and mixture control unit (white arrow).
25, For cars with air conditioning:

a) Remove entire mixture control unit with
filter housing.

N A

23, Detach fuel injection lines at mixture control
unit and lay aside,

24, a) Detach electrical connector at fan motor
harness (arrows).,

22 g4~ OGN

4

10 -4 Removing / Installing Engine Printed in Germany



Engine / Crankcase 10

¢) Loosen compressor mounting bolts, 26. Using suitable block, support central tube
at front tunnel reinforcing brace.

d) Take compressor off bracket and lay
aside,

CAUTION

Do not disconnect compressor hoses.,

If compressor hoses are disconnected, system
must be evacuated and recharged.

70

N
o 100 —P|
e) Detach holder for refrigerant hoses
(black arrow) WOOD BLOCK
&S . -
=% e 27, Remove exhaust gas recirculation line (arrows)

Erled 15 G erpaiy Removing / Installing Engine 10 -5



10 Engine / Crankcase

31. Attach chain US 1105 to lift points on engine,
Using universal floor crane, lift engine slightly
to tension chain,

28, Detach front exhaust pipe at exhaust mani-
fold and connecting flange at primary muff-
ler,

32, Disconnect electrical connectors, detach hose
and loosen clutch bell housing.bolts,

29, Detach guard,

30. Disconnect universal joint at steering rack
(arrow)., Remove cross member and discon-
nect stabilizer at frame on both sides,

33. Remove entire left hand engine mount (as
seen in driving direction). Loosen lower
right hand engine mount,

34, Lift engine out carefully by lifting and
turning at same time.,

CAUTION
Lift engine carefully to avoid damaging
propeller shaft, clutch or body.

10 -6 Removing / Installing Engine Printed in Germany



Engine / Crankcase 10

34, Remove bolts for rubber/metal damper on 5. Loosen hose clamp and remove vent plug,
vehicles with automatic transmission.

15
H
i
3
R
3
i

35. Lift engine out carefully by lifting and

6. Start engine and run it at high idle speed
turning at same time,

for about 1 minute. If there are no air
bubbles in the coolant leaving the vent

CAUTION opening, insert plug and tighten hose clamp.,

Lift engine carefully to avoid damaging
propeller shaft, clutch or body.

T. Check coolant level when engine is at opera-
ting temperature and add more coolant until
level is at inspection level on compensating
tank.

Installing

Note the following for installations.,

1, Tighten nuts and bolts to specified torques,

2. Add coolant,

3. Open heater wide,

4, Add coolant until level is at mark on com-
pensating tank,

Printed in Germany - II, 1977 Removing / Installing Engine 10 7



10 Engine / Crankcase

ALTERNATOR V-BELT, CHECKING AND ADJUSTING

2. Loosen nut and bolt (arrows).

Checking

Press down on V=-belt at arrows,
Check that belt depresses 5 = 10 mm.,
(3/16 - 3/8 in,)

3. Tighten or loosen belt by moving alternator
with suitable lever,

Adjusting

1. Remove engine protection plate,

10 - 8 Checking / Adjusting Alternator V-belt Printed in Germany
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Engine / Crankshaft, Pistons 13

TOOLS

No,.

Description

Special Tool

Remarks

Assembly stand

VW 540

Printed in Germany

Tools
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13

TOOLS

No. |Description Special Tool Remarks
1 10il seal extractor or screw driver
2 | Oil seal installer 2033
3 | Flywheel retainer 10 - 201
4 | Oil seal installer (flywheel end) 10-9

Feeler gage standard
6 | Piston pin drift VW 207 ¢
7 | Piston ring compressor US 1008 A
8 | Piston ring pliers standard
9 | Micrometer 756 - 100 mm standard

10 | Needle bearing installing drift 9124

11 | Oil seal drift 9123

12 | Clutch pilot US 219

13 | Puller spindle US 1039

14 | Puller US 1088

15 | Puller 10-202

Printed in Germany - II, 1977
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No Descrintion ot Note When Special
‘ P Ye Removing Installing Instructions
1 Hex head bolt 1 Torque to 1 mkg
(7 ft 1b)
2 Washer 1
3 Hex head bolt 2 Torque to 1 mkg
(7 ft 1b) lock
4 Lockplate 1 Replace
) Oil pipe 1 Check
6 Gasket 1 Replace
7 Allen head bolt 2 Torque to 6.5 mkg
(47 ft 1b)
first tighten
8 Hex head bolt 10 Torque to 8 mkg
(58 ft 1b)
9 Bearing caps 5 Position correctly,
coat mating surface
of bearing 5 with a
sealing compound
10 Bearing shell 8 Mark before Bearing shell in caps -
1, 2, 4and 5 removing not grooved, Bearing
shell in crankcase -
grooved, do not mix
shells
11 Bearing shell 3, 2 Mark before Bearing shell in caps
thrust bearing removing fot grooved. Bearing
shell in crankcase
grooved, Do not mix
shells
12 Oil seal 1 Replace
13 Crankshaft 1
14 Oil pump drive il Hea(t): drive ring t8 200-
ring 230 C (140-160 F),
Align tabs of drive ring
with crankshaft throws,
Bevelled edge of tab
must face outward
15 Roll pin 1 Check for tight fit
16 Crankcase 1

Printed in Germany

Disassembling and Assembling .
Crankcase and Crankshaft
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13 Engine / Crankshaft, Pistons

REMOVING AND INSTALLING CRANKSHAFT OIL SEAL
(Flywheel End)

Removing flywheel end oil seal Installing flywheel end oil seal

10 - 221 or screwdriver

OIL PUMP DRIVE RING, INSTALLING

BEARING CAP INSTALLATION

Heaot new drive ring to about 200-230O C (140~
160 F). Align tabs of drive ring with crankshaft
throws, Bevelled edge of tab must face outward.,

Bearing 1 - pulley end
Bearing 5 - flywheel end

13 -6 Removing and Installing Crankshaft Oil Seal Printed in Germany
Bearing Cap Location



Engine / Crankshaft, Pistons 13

CHECKING CRANKSHAFT BEARING PLAY

The "Plastigage" method is a simple way of
checking bearing play - even with crankshaft
installed in car.

Plastigage is available in three different sizes
for measuring ranges from 0,025 to 0,23 mm
(0,0001 - 0,009 in.)

Type Color Measuring Range
PG-1 green 0,025 to 0,075 mm (0,001-0,003 in,)
PR-1 red 0,05 to 0,15 mm (0,002-0,006 in.)
PB-1  blue 0,10 to 0,23 mm (0,004-0,009 in,)
Checking Crankshaft End Play
Checking Bearing Play
The end play is measured on bearing 3 (thrust
bearing) with a feeler gage.
1. Remove main bearing caps.
Play of new bearings: 0,10 to 0,19 mm

Wear limit: 0,25 mm

2. Clean bearing shell and crankshaft journal.

3. Measure clearance with Pastigage.

Caution

Do not turn crankshaft.

4. Play of new bearings: 0,02 to 0,08 mm
(0,0008-0,008 in,)
Wear limit: 0,16 mm (0,006 in,)

Printed in Germany Checking Crankshaft Bearing Play 13 -1
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Engine / Crankshaft ,

Pistons

Ne, | Description Lh Removing ote vhen Installing frl;s::uiiions
1 Bolt 1 Torque to
256 mkg (181 ft 1b)
2 Washer 1
3 Allen head bolt 6 Torque to
2 mkg (14 ft 1b)
4 Washer 6
5 Pulley 1
6 Drive belt pulley 1
7 Oil seal 1 Replace
8 Bolt 5 Torque to
M 6 x 40 1 mkg (7 ft 1b)
Bolt 1 Torque to
M 6 x 35 1 mkg (7 ft 1b)
9 Washer 6
10 Oil pump 1
11 Gasket 1 Replace
13 -8 Removing / Installing oil pump and crankshaft oil seal

Printed in Germany
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13

REMOVING AND INSTALLING CRANKSHAFT OIL SEAL
(Pulley End)

Remove pulley end oil seal (with 10-221 or -
screwdriver)

Install pulley end oil seal,

Press in to stop,

Printed in Germany Removing and Installing Crankshaft Oil Seal
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13 Engine / Crankshaft,

Pistons

UNDERSIZE CRANKSHAFTS FOR REPAIRS (Dimensions in mm)

Crankshaft main

Bearing Journal

Crankshaft connecting

rod journal

Maximum Maximum
Size Diameter Out of round Diameter Out of round
Standard 64,00 003 0,03 48,00 008 0,03
andar P - 0.05 : Y 0, 05 g
- 0,083 -0,03
i 75 * 0 47,75  * 0,0
1st undersize 63, - 0,05 , 03 - 0,05 3
- 0,03 - 0,03
2nd undersize 63, 50 _ 0. 05 0,03 47,50 _ O: dE 0,03
= 0» 03 - 0, 03
i 63, 25 0,0 , 0,0
3rd undersize 3 - 0,05 a 41,25 - 0,05 3

13 - 10 Undersize Crankshafts
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Engine / Crankshaft, Pistons 13

N Description ot Note When Special
° criptio ye Removing Installing Instructions
1 |Bolt 1 Torque to
9 mkg (65 ft 1b)
2 | washer 1
3 | Flywheel 1 Note mark
4 |Ring gear 1
5 |Needle bearing 1 Side with lettering
(version I) faces out
6 |Bearing sleeve’ 1
(version I)
T | Seal (version II) 1 Version II bearing
8 | Version bearing 1 can be installed in
(version II) place of version I
9 | Bearing sleeve 1
(version II)

Printed in Germany Removing and Installing Flywheel 13 = 11



13 Engine / Crankshaft, Pistons

REMOVING AND INSTALLING FLYWHEEL

o
Use Special Tool 10 - 201 for loosening and 2. Heat new starter gear ring to about 120 C and
tightening., install on flywheel up to stop,

REMOVING AND INSTALLING NEEDLE
BEARING

Removing

Note

Needle bearing can be replaced without removal

Marks on flywheel and crankshaft must align, of engine. Clutch must be removed first. See
Repair Manual - Group 30,

Pull out needle bearing with Special Tool 10-202,

REPLACING RING GEAR

1. Drill ring gear near flywheel joining surface.
Using chisel, open a notch on inside edge of
ring gear to release tension, Remove ring
gear.,

CAUTION

Do not damage flywheel,

13 -12 Removing and Installing Flywheel Printed in Germany
Replacing Starter Ring Gear
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Pistons

13

Installing

Drive in needle bearing up to stop with Special
Tool 9124,

Version I

Pull out bearing sleeve with US 1088,

For version II drive in seal up to stop with Special
Tool 9123.

Grease capacity:

Use about 3 grams of lithium grease NLGI grade
number 3 such as, for example, "Shell cyprina
grease 3 ", Unsuitable greases would damage
needle bearings.,

REMOVING AND INSTALLING BEARING
SLEEVE

Removing
Note

Bearing sleeve can be replaced without removing
engine, The following preparations are necessary,
a) Removal of clutch and flywheel
b) Lowering of rear axle support
c) Detachment of clutch bell housing.

(see Repair Manual - Group 30)

Version II

Pull out bearing sleeve with M 12 x 65 hexagon
head bolt,

Installing

Drive in bearing sleeve up to stop with Special
Tool 9123,

Printed in Germany - II, 1977

Removing and installing bearing sleeve
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Note Wh Special
No, Description Qty. . ore en . pecta .
Removing Installing Instructions
1 Connecting rod nut 8 Replace, lubricate
bearing surface,
torque to 6 mkg
(43 ft 1b)
2 Connecting rod cap 4 Mark Position correctly
3 Bearing shell 8 Mark Position correctly,
do not mix up, make
sure of tight fit in tabs
4 Connecting rod bolt 8 Always replace
) Connecting rod 4
6 Circlip 8 Lever out
7 Piston pin 4 If hard to install, gleat
pistgn to about 60 C
(65 F)
8 Piston 4 Lubricate slightly
9 Piston ring 4 Offset gaps 120° to
Groove 1 each other
Stright edge ring
with inside chamfer
o
10 Piston ring 4 Offset gaps 120 to
Groove 2 each other
Tapered face
0
11 Piston ring 4 Offset gaps 120 to
Groove 3 each other
Spring-loaded oil
scraper ring
12 Cylinder block 1 Check for wear Check cylinder bore,
note hone group mark

Printed in Germany - II, 1977

Disassembling and Assembling Pistons and Connecting Rods
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13 Engine / Crankshaft, Pistons

DISASSEMBLING / ASSEMBLING

Lever circlip out,

Note

Code numbers on connecting rod and cap on
one side, cast bosses (arrows) face pulley end

Remove and install piston pin.,

Marking piston

- mark with matching cylinders as shown,
Arrows face pulley.,

13 -16  Removing and Installing Pistons Printed in Germany
Removing and Installing Conrod



Engine / Crankshaft, Pistons 13

4 Ring gap new: 0,3 - 0,5 mm (0,012 - 0,020 in,)
y Wear limit: 1,0 mm (0,039 in,)

Install piston with US 1008 A

Check piston ring side clearance,

Play of new parts 0,04-0,07 mm (0,002-0,003 in.)
Wear limit: 0,1 mm (0,039 in,)

Remove and install piston rings.

"Top" mark must face piston crown,

Check connecting rod bearing clearance

1. Remove connecting rod cap, clean bearing
shell and conrod journal. Measure clearance
with Plastigauge.

CAUTION

Do not turn crankshaft

Play of new parts: 0,02-0,07 mm (0,0008 -

0.003 in,)
Wear limit: 0,10 mm (0,004 in,)
Check piston ring end gap
Slide ring into cylinder about 15 mm
(5/8 in.)
Printed in Germany Removing, Installing and Checking Piston Rings 13 =117
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B

| 2mesbrere

Checking connecting rod side clearance

Side clearance: 0, 05-0, 3 mm (0,002-0,012 in,)
Wear limit: 0,4 mm (0,016 in,)
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Checking cylinder bore

Measure at points 1, 2 and 3, first in direction
A then direction B

1 - 10 mm (3/8 in,) from top
Checking pistons 2 - middle of cylinder wall
3 - 10 mm (3/8 in,) from bottom
Measure about 16 mm from bottom edge and
at right angle to piston pin, Max. difference from cylinder bore in table
(page 13 - 19): 0,08 mm (0,003 in,)
Max, difference from piston diameter in table
(pg. 13-19): 0,04 mm (0,0016 in,)

13 =18 Checking Conrod Bearing Play Printed in Germany
Checking Piston and Cylinder Bore
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Note

The honing group' code is stamped in the engine block
on the starter end immediately below the cylinder
head in accordance with the following table.

Size Honing Group Cylinder Bore Piston Diameter (mm)
Code (mm) Mahle KS
601 ge.5 T 0.015 86.48
+ 0.005
Standard 602 g6.5 +0:025 86.49 *0.007
+0.015
603 gg.5 T 0-035 86.50
+0.025
626 g6.75 +0.015 86.73
+0.005
1st oversize 627 86.75 T0.025 86.74 *0.007
+0.015
628 g6.75 +0.035 86.75
+0.025
651 g7.00 t0015 86.98
+ 0.005
2nd oversize 652 g7.00 *0.025 86.99 *0.007
+0.015
653 g7.00 *0.035 87.00
+0.025

Printed in Germany - X, 1982 Checking Piston and Cylinder Bore 13-19
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924 Engine/Cylinder Head, Valves 15
TOOLS

No. Description Special Tool Remarks

1 Dial gauge US/026 or /027

2 Dial gauge holder VW 387

3 Extractor for oil seal 2002 or 2085
of camshaft

4 Thrust plate for installation 10 -203
of camshaft oil seal

5 Valve removal/installation US 1020 and 3
tools US 1020/1

6 Valve grinder standard

7 Lever for replacing valve 2036
stem seals

8 Lever VW 541/1

9 Pliers for pulling off valve stem seal 10 - 218 or 3047

10 Thrust plate for installation of valve 10 - 204 plus
stem seal uUsS 9018

11 Hexagon wrench socket US 8005

12 1/4" ratchet for adjustment of W 166 or Snap-on 1/4 “ratchet
valve clearance or equivalent

13 Extractor US 1078

14 Driver US 4408

15 Reamer US 4413

Printed in Germany - X, 1982
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Engine / Cylinder Head, Valves
N Descripti ot Note When Special
O escription Y. Removing Installing Instructions
1 Bolt 3 Torque to
10 Nm (7 ft 1b)
2 Washer 3
3 Plain washer 3
4 Drive belt cover 1
) Grommet 3
6 Rubber bushing 3
7 Drive belt 1 Check
8 Nut 8 Torque to
8 Nm (6 ft 1b)
9 Washer 8
10 Cyl, head cover 1
11 Oil filler cap 1
12 Gasket 2 Replace
13 Gasket 2 Replace
14 Phillips screw 10 Torque to from 1980 model
100 Nm cold (72 ft 1b) | see page 15 - 4
120 Nm warm (86 ft 1b)
15 Plain washer 10 Chamfered side
faces up
16 Bolt 1
17 Washer 1
18 Plain washer 1
19 Centering bushing 2 Check for proper fit
20 Cyl, head gasket ik Replace, install
correctly
21 Cylinder head ol

Printed in Germany

- VII, 1980

Removing and Installing Cylinder Head
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REMOVING AND INSTALLING CYLIN-~-
DER HEAD

The cylinder head can be taken off without
removing the engine,

The engine block has 2 centering bushings to
facilitate installation of head.

See figure for tightening sequence,
Opposite sequence for loosening.,

Torque specifications:

warm: 120 Nm (86 ft 1b)
cold:. 100 Nm (72 ft 1b)

Note

If the cylinder head was removed, the cylinder
head bolts must be retorqued after about 1000
miles/1600 km,

Warm up engine.

Using loosening sequence, loosen cylinder head
bolts about 30° and retorque one at a time to
120 Nm86 ft 1b).

REMOVING AND INSTALLING CYLINDER
HEAD (from 1980 Model)

Identification:

Polygon socket head boits for cylinder head.

The cylinder head can be taken off without re-
moving the engine.

The engine block has 2 centering bushings to
facilitate installation of head.

Tightening Cylinder Head Bolts

Requirement: engine cold.

See figure for tightening sequence.
Opposite sequence for loosening.

1. Lubricate threads of cylinder head bolts with oil
slightly and tighten bolts in specified sequence
to 65 Nm (47 ft 1b),

2. Mark position of cylinder head bolts,

3. Tighten cylinder head bolts 180 degrees
(1/2 turn) in specified sequence.
Note

The cylinder head bolts do not have to be re-
tightened after installation.

15 -4 Removing and Installing Cylinder Head

Printed in Germany
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INSTALLING DRIVE BELT

Crankshaft Position (engine removed)

Notch in pulley and pointer on oil pump housing
must align with each other,

Camshaft sprocket position

Adjusting tension

Mark on camshaft sprocket and indicator on

cylinder head cover must align with each other, Turn tensioning roller in direction of arrow. It
must be just barely possible to twist the drive

belt90° when holding belt at a point midway
between the camshaft and crankshaft sprocket
with thumb and index finger.

Crankshaft position (engine installed)

TDC mark on flywheel and clutch housing must
align with each other.

Printed in Germany - VII, 1980 Installing Drive Belt 15-5
Adjusting Drive Belt Tension
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Engine / Cylinder Head, Valves
Note When Special
. ipti ty. - . :
L2 Description Ay Removing Installing Instructions
1 Bolt 3 Torque to
1 mkg (7 ft 1b)
2 Washer 3
3 Housing, distri- 1
butor drive
4 Gasket 1 Replace
5 Nut 10 Torque to
1.6 - 2,1 mkg
(11,6-15,2 ft 1b)
6 Washer 10
7 Camshaft lubri- 1 Clean, check oil
cation tibe bores
3 Connector 1 Check, replace if
necessary
9 Bolt 2 Torque to
1 mkg (7 ft 1b)
10 Washer 2
11 Bearing cap )
12 Camshaft il Oil lobe surface
13 Bolt 1 Torque to 8 mkg
(58 ft 1b)
14 Plain washer 1
15 Camshaft sprocket 1 Watch position when
installing toothed belt
16 Woodruff key 1 Check for proper fit
17 Oil seal 1 Replace
18 Drive gear, 1 Note assembly see page 15 - 11
distributor information
19 Tappet 8 Mark, do not
mix up
20 Adjusting screw 8
21 Valve keeper 16

Printed in Germany - X, 1982
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Engine / Cylinder Head, Valves
Note When Special
No., Description ty. ; - .
© SeRpL 2 Removing Installing Instructions

22 Spring retainer, 8

upper
23 Valve stem seal 8 Always replace
24 Valve spring, inner 8 Tight windings face

cyl, head

295 Valve spring, outer 8
26 Rotocap, exhaust 4

valve only
27 Exhaust valve -+
28 Spring retainer, 4

lower (intake valve)
29 Intake valve 4
30 Cylinder head 1
15 -8 Disassembling and Assembling Valve Train Printed in Germany
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REMOVING AND INSTALLING CAMSHAFT

Removing Installing

1, Remove camshaft lubrication tube (replace Note

nuts "A" hand tight)
When installing bearing caps note off-center
position of bore, First place caps in position to
check the proper installation position,

<,

»-

1, Tighten bearing caps 2 and 4 crosswise alter-
nately.

.' l'
.;- .

NOf
©

2, Install bearing caps 5, 1 and 3,

'

)
=&
. 3
30 N
(3
¥
14 5

™,

3, Install camshaft lubrication tube (this requires
loosening again nuts "A" on bearing caps 2
and 4),

) Wi
4

2, Remove bearing caps 5, 1 and 3,

3. Loosen bearing caps 2 and 4 crosswise
alternately,

Printed in Germany Removing and Installing Camshaft 15 -9
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CHECKING CAMSHAFT

Check camshaft runout,

Max. 0,02 mm on center bearing,

Check camshaft end play.,

Max, 0.2 mm,

REMOVING AND INSTALLING CAMSHAFT OIL SEAL

Remove camshaft oil seal, Install camshaft oil seal,

Press in up to stop,

15 -10  Checking Camshaft Removing and Installing Printed in Germany
Camshaft Oil Seal
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15

REMOVING AND INSTALLING DISTRIBUTOR DRIVE GEAR

Removing .

Pull off drive gear with a standard puller.

Installing

1. Align drive gear so that center of a tooth is in
line with opposite groove.

:*\“‘t{
a s o
T Y
F G2
1.‘_1. \'c

2. Knock on drive gear cold against stop with a
suitable pressure pad.

Printed in Germany - X, 1982 Removing and Installing Distributor
Drive Gear

15-11
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Removing and Installing Valve Springs Machining Intake Valves

Dimension (a) should never be larger than 3,5 mm,

CAUTION

Exhaust valves may not be machined.
Only hand lapping is permissible.

Hand Lapping Valves
Closed coils of inner valve spring face cylinder
head.

Valve Dimensions

(4
| N\ p
b ;
\a Lap valve while lifting and turning at the
same time.
CAUTION
Intake Valve Exhaust Valve Remove all traces of abrasive paste after
lapping.
a - 38, *40 mm dia. a - 33 mm dia, A
b - 8.97 mm dia. b - 8.95 mm dia, Lapping in is not absolutely necessary for
¢ - 137.2 mm ¢ - 136,95 mm perfectly machined valve seat inserts and
I 2.% - 3.0 mm d - 2.% - 3.0 mm new valves,
- 45 - 45
* Model 77 1/2
15 -12 Removing and Installing Valve Springs VI, 1979 - Printed in Germany

Valve Dimensions
Machining/Lapping Valves
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MACHINING

VALVE SEATS

Valve seats showing traces of wear or burnt spots can be machined until reaching wear limit depth
"b", If depth "b" is exceeded the cylinder head must be replaced, since valve clearance could no

longer be adjust
lities,

Intake Valv

a - 36.5 %38,
b - max, 3.5,

CAUTION

ed to specifications, Valve seat inserts cannot be replaced with normal worshop faci-

e Seat Exhaust Valve Seat

5 mm dia, a - 31.5 mm dia,
* 3,3 mm b - max, 3,9 mm

*Model 77 1/2

If a valve seat has been machined, the valve adjusting screw must be replaced with adjusting screw
046 109 453 C (previously with white marking, now with no marking) .

L R Q" 2

ARERRNNN
Fwﬂ.
S .

Tightening Valve Adjusting Screw Marking Tappet
Note tightening direction, Adjusting screws with three different thick-
nesses are standard; therefore do not mix up the
tappets,
Printed in Germany - II, 1977 Machining Valve Seats 15 - 13

Tightening Valve Adjusting Screw
Marking Tappet
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CHECKING VALVE GUIDES

When reworking valves/seats valve guides must
be checked for wear. This is particularly true for
engines with high mileage.

If wear is excessive, cylinder head must be

replaced, until such time when repair procedures
are published,

Checking

1. Clean guide with a broach.,

2. Place new valve in guide, End of valve stem
must be flush with guide,

3. Measure amount of rock,

Intake valve guide: max, 0,8 mm
Exhaust valve guide: max, 1,0 mm

REMOVING AND INSTALLING VALVE
STEM SEAL (Cylinder Head Installed)

Removing

1. Remove camshaft and tappets,

2, Remove spark plugs,

3. Move piston of each cylinder to "BDC".
Install VW 652 or similar pressure hose
and apply constant pressure.

4. Remove valve springs,

Note

Loosen stuck valve keepers by tapping installation
lever with a hammer.

15 - 14 Checking Valve Guides
Replacing Valve Stem Seals

Printed in Germany
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Pull off valve stem seals with Special tool 3047.

Install valve stem seals.

Place plastic sleeve (A) on valve stem. Lubricate
valve stem seal (B). Push seal carefully onto valve
guide with a mandrel.

Caution

Valve stem seals must always be replaced.

Do not install seal without using plastic sleeve as
valve stem seals will be damaged and cause excessive
engine oil consumption.

Plastic sleeve A is included in valve stem seal
replacement kit.

Printed in Germany - X, 1982 Replacing Valve Stem Seals 15-15
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CHECKING AND ADJUSTING VALVE
CLEARANCE

Valve clearances are cheocked an% adjusted on CAUTION
a warm engine: about 80 C (176 F) oil tempera-
ture, Do not turn camshaft by sprocket mounting

bolt, since this will stretch drive belt,

Intake valve: 0,20 mm
Exhaust valve: 0,45 mm

Arrangement of valves

Basic Valve Clearance Setting
(when reconditioning engines etc,)

Cold Engine

Intake valve: 0,10 mm
Exhaust valve: 0.40 mm

ADJUSTING VALVE CLEARANCE

1. Remove cylinder head cover.

2. Turn crankshaft until the cam lobes of the
cylinder to be adjusted point upward.

1 = exhaust 2 = intake

3. Check valve clearance, if necessary correct
with complete turns of the adjusting screw
(one turn of the adjusting screw will change
valve clearance by 0,05 mm),

y

ColF

15 -16 Checking and Adjusting Valve Clearance VIII, 1980 - Printed in Germany
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CHECKING LOCATION OF ADJUSTING SCREW

CAUTION

After adjusting valve clearance be sure that edge U S, 8005

of tappet is in line with green area of US 8005, /
NN

Note - é:

Camshaft must be removed to replace valve ad-

justing screws.,

The following adjusting screws are available:

Note

After screws identified with paint are used up

only screws with notch marks will be supplied.

The adjusting screw (part no. 046 109 453 C)

however, will still be supplied without any iden-

tification (formerly dot of white paint).

New adjusting Identification Old adjusting Identification

screw screw

Part No, Part No,

046,109,453 D 1 notch 046,109,453 B blue

046,109,453 E 2 notches 046,109,453 A red

046,109,453 F 3 notches

046,109,453 G 4 notches 046,109,453 yellow

046,109,453 C no notches 046,109,453 C white

The number of notches indicates thickness of
valve adjusting screws.
High notch number = thick adjusting screw,
Note

If cylinder head has been repaired, i.e. valves
replaced and ground or camshaft replaced, valve
clearance must be checked and adjusted on warm
engine after about 1, 000 miles/1600 km, After re-
pairs on cylinder head valve clearance can also

be adjusted on cold engine, Final check must be
on a warm engine,

Printed in Germany - 1II, 1977 Checking and adjusting valve clearance 16 = 17
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Checking cylinder head for distortion

Check sealing surface of cylinder head for distortion
with a feeler gage and ruler or straight edge

Max, permissible distortion: 0,1 mm/0,004 in,

Cylinder heads with a distorted sealing surface can
be repaired by machining.

Machining cylinder head

Only machine cylinder head sealing surface until Machining note:
it is refinished,

Max, allowable surface roughness + waviness =
Note wear limit for cylinder head sealing surface, 0,015 mm/0,0006 in,

Wear limit A = 139,55 mm/ 5,494 in,

15 - 18 Machining cylinder head I, 1977 =-  Printed in Germany
Checking cylinder head
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REPLACING VALVE GUIDES

Note

Cylinder heads with cracks between valve seats or
between a valve seat and spark plug threads can
still be used without risk of a shorter service life,
if the cracks are not wider than 0.5 mm max. or
if only the first spark plug threads are damaged.

1. Clean and inspect cylinder head. Heads, in
which the valve seats can no longer be
machined, are not suitable for replacement
of valve guides.

2. Press out worn valve guides from combustion
chamber side. Note identification code of
removed guide. Valve guides with different
identification codes can be installed in one
cylinder head.

3. Select suitable replacement repair guide from

following table.

Code for
Repair Guide with Production Outside
Circlip and Repair Diameter
Guides (mm)
Intake 048 103 415 A | no groove +0.039
14, 04 (s 6)
Exhaust 046 103 415 A | no groove +0.028
Intake 048 103 419 A | one groove + 0.039
14,24 (s 6)
Exhaust 046 103 419 A| one groove + 0,028
Intake 048 103 423 A | two grooves + 0.039
14, 44 (s 6)
Exhaust 046 103 423 A| two grooves + 0,028

Note

During repairs, installed valve guides must have the
same codes as those replaced.

VISP LS i A

6

Printed in Germany - VIII, 1980

Replacing Valve Guides

15 - 19
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ENGINE-
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Printed in Germany 17 =00
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Engine/Lubrication

17

TOOLS

Printed in Germany - X, 1982

No. Description Special Tool Remarks
1 Oil pressure tester standard
2 Qil pressure tester VW 1342
Tools 17 -1



17 Engine / Lubrication

<7

220
1 1a

l
2 3 7 6 8912 222119 2017 18 1011 1b 16 1 1a

17 =2 Removing and Installing Lubricating System Parts Printed in Germany
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17

s Note When Special
No. Description Qty. : ; :
Removing Installing Instructions
1 Oil dipstick 1
la Seal 1 Check, replace
if necessary
2 Plug 1 Torque to
4 mkg (29 ft 1b)
3 Seal 1 Replace
4 Temperature sensor 1
) Seal 1 Replace
6 Allen head bolt 2 Torque to
M 8 x 140 1.5 mkg (11 ft 1b)
7 Washer 2
8 Allen head bolt 2 Torque to
M 6 x 60 0,8 mkg (5 ft 1b)
9 Washer 2
10 Allen head bolt 13 Torque to
M 6x 18 0.8 mkg (5 ft 1b)
11 Washer 13
11 Allen head bolt 2
M 8 x 30
11b Plain washer 2
B8x 15
12 Oil pan 1 Can be removed and installed without
removing engine, Detach steering at
cross member and removing entire cross
member, Loosen bolts of left engine
support slightly.,
13 Gasket 1 Replace
14 Gasket ]S Replace, apply
sealing compound
to both ends
15 Gasket 1 Replace, apply
sealing compound
to both ends

Printed in Germany

Removing and Installing Lubricating System Parts

17 -3




17

Engine / Lubrication

No Desesintion ot Note When Special
: P Y* | Removing Installing Instructions
16 Gasket 2 Replace, apply
sealing compound
to both ends, check
for proper fit
17 Bolt 1 Torque to
1 mkg (7 ft 1b)
18 Washer 1
19 Bolt 2 Torque to
1 mkg (7 ft 1b)
lock with a lock=
plate
20 Lockplate 1 Replace
21 Suction line 1 Clean thoroughly
22 Gasket 1 Replace
23 Oil filter 1 Loosen with Note installation
standard tool instructions on
oil filter
24 Adaptor 1 Max,. torque
2 mkg (14 ft 1b)
until tight fit
25 Sensor, oil pressure 1 Torque to
gauge 1.5 mkg (11 ft 1b)
Apply thin coat
of Curil to threads
26 Seal 1 Replace
27 Engine block 1
17 -4 Removing and Installing Lubricating System Parts

I1, 1977 - Printed in Germany
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INSTALLING OIL DIPSTICK GUIDE TUBE WITH LOCKING COMPOUND

1. Remove grease from surfaces receiving locking
compound.

2. Install correctly positioned guide tube against
stop with Loctite No. 270, 638 or 648. Black
paint dot (arrow) on guide tube faces out.

3. Tighten clamp for guide tube immediately.

¥ M
g

. L)
¥
\

Printed in Germany . x 1982 Installing Oil Dipstick Guide Tube 17 -4 a
with Locking Compound
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17

CHECKING OIL PRESSURE AND OIL PRESSURE SWITCH

1. Remove oil pressure switch and install
tester.

2. Install tester in cylinder head in place of
the oil pressure switch; connect test lamp
to oil pressure switch terminal (Wk) and
ignition coil terminal 15, Turn ignition on;
test lamp should light, If not, replace the
switch,

3. Start engine; test lamp must go out, Stop
engine, Lamp must light again at a pressure
between 0,3 and 0,6 bar (4.3 and 8,5 psi).

4, Start engine, The oil pressure must be at
least 2 bar (28 psi) at 20000rpm and oil
temperature of 80 C (176 F)

Printed in Germany Checking Oil Pressure and Oil Pressure Switch

17 =5
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17

N o _ ot Note When Special
oe escription ye Removing Installing Instructions
1 Bolt 1 Torque to
25 mkg (181 ft 1b)
2 Washer 1
3 Allen head bolt 6 Torque to
2 mkg (14, 5 ft 1b)
4 Washer 6
5 Pulley, v-belt 1
6 Pulley, drive belt 1
7 Seal 1 Replace
8 Bolts 5 Torque to
ML % 4 1 mkg (7 R10) Note different
lengths
M 6 x 35 1 Torque to
1 mkg (7 ft 1b)
9 Washer 6
10 Oil pump housing 1
11 Gasket 1 Replace
12 Countersunk screw 6 Torque to’
0.8 mkg (6 ft 1b)
13 Cover 1 If worn, grind
or replace
14 Oil pump gear, 1 Replace together
inner with pump outer
gear only
15 Oil pump gear, 1 Replace together
outer with pump inner
gear only
16 Oil pressure relief 1 Torque to
valve housing 4.0 mkg (26 ft 1b)
17 Seal 1 Replace
18 Spring 1
19 Piston 1 Check piston and
bore in housing for
seizure marks, re-
place piston if
necessary

Printed in Germany

Removing and Installing Lubricating System Parts
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REMOVING AND INSTALLING OIL FILTER

Removing

Loosen oil filter with US 4462 or equivalent,

Installing

1. Check that sealing surface on engine block is

in perfect condition,

2. Lubricate rubber seal lightly,

3. Screw in oil filter by hand and check for leaks,

17 - 8 Removing and installing oil filter I, 1977 - Printed in Germany
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ENGINE -
COOLING SYSTEM

Printed in Germany
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TOOLS

No.

Description

Special Tool

Note

Tester

Vw 1274

Snap-on ST-255 A or equivalent

Printed in Germany

Tools 19.=71
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Removing and Installing Cooling System Parts
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N Description ot Note When Special
O, . z . .
R y Removing Installing Instructions
1 Bolt 1, First take off drive  Torque to
M 10 x 55 belt guard and 4 mkg (29 ft 1b)
drive belt
2 Washer 1
3 Tensioning roller 1
4 Bolt 2 Torque to
1 mkg (7 ft 1b)
) Washer 2
6 Thermostat housing, 1
upper
7 Thermostat 1
8 0-ring 1 Replace, check
for proper fit
9 Bolt 2 Torque to
M 8 x 25 2 mkg (14 ft 1b)
10 Washer 2
11 Bolt 2 Torque to
M 8 x 35 2 mkg (14 ft 1b)
12 Washer 2
13 Hose clamp 1
14 Thermostat housing, 1
lower
15 Gasket 1 Remove pieces of
gasket and replace
16 Bolt 3 Torque to
2 mkg (14 ft 1b)
17 Washer 3
18 Pulley, v-belt 1
19 Hose clamp 1
20 Hose 1 Check, replace if
necessary; Check
for proper fit
21 Hose clamp 1

Printed in Germany

Removing and Installing Cooling System Parts
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Note When Special
No. ipti ty. .
© s Gty Removing Installing Instructions
22 Bolt 2 Torque to
M 6 x 45 0.9 mkg (6 ft 1b)
Bolt 1 Torque to
M 6 x 35 0.9 mkg (6 ft 1b)
Bolt 1 Torque to
M 8 x 65 2.2 mkg (16 ft 1b)
Bolt 1 Torque to
M8 x 72 2,2 mkg (16 ft 1b)
23 Washer A 8 2
Washer A 6 3
24 _pump 1 Check shaft for
smooth running;
replace entire
pump if damaged
or leaking
25 Gasket 1 Remove pieces of
gasket and replace
26 Coolant pipe 1
with hoses
21 Coolant tempera= 1 Torque to
ture sensor 0.8 mkg (6 ft 1b)
27a Seal 1 Replace
28 Thermo time switch 1 Torque to
(cold starting) 2,¢ mkg (20 ft 1b)
28a Seal 1 Replace
29 Bolt 2 Torque to
M 6 x 35 1 mkg (7 ft 1b)
30 Washer 2
31 Flange 1
32 Gasket 1 Remove pieces of
old gasket and
replace
19 -4 Removing and Installing Cooling System Parts

Printed in Germany
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CHECKING COOLING SYSTEM AND
RADIATOR CAP

Use tester VW 1274 to check the cooling
system for leaks and check operation of high
pressure valve in the radiator cap,

Checking Cooling System

Test only on engine at operating temperature.

1. Mount tester on coolant expansion tank,

2. Pump tester up to about 1 bar (14 psi).
If this pressure does not decrease within

5 minutes, the cooling system is tight. Checking coolant thermostat

Heat coolant thermostat in warm water bath,
Opening begins: approx. 82°12° C (180°¢3. 5°F)
or: approx. 87°%2° C (189°%3, 5°F)

as of April 17,1979

Opening ends: approx. 93°C (200°F)
or: approx. 102°C (2160F)
as of April 17, 1979

Opening stroke (A) at least 8 mm/0, 31 in,

CHECKING RADIATOR CAP

1. Mount radiator cap on the tester.

2, Pump tester until high pressure valve in

cap opens, The high pressure valve should
open at 0,9 and 1,15 bar (12,8-16.4 psi),

Printed in Germany - VIII, 1980 Checking Cooling System and Radiator Cap 19 -5
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REPLACING COOLANT AND BLEEDING COOLING SYSTEM

1. Drain coolant (only if engine is cold). Set
heater lever at "warm" and unscrew drain plug
on radiator,

3. Start engine and run at fast idle speed to reach
the operating temperature (until radiator fan
has switched on and off).

When no more air bubbles are visible in
bleeder opening, insert plug and tighten hose
clamp. Check coolant level, adding coolant
if necessary.

2. Install drain plug with a new gasket. Tightening
torque 15 Nm (11 ft 1b), Set heater lever at
"warm" and remove bleeder plug. Add coolant
slowly until coolant level remains steady at
"max, " mark on expansion tank. (Refer to
"Capacities" in Technical Data for coolant
volume).
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COOLANT MIXTURE RATIO

Protection Antifreeze Water Antifreeze Water
down to
o
= 250 C 40 % 60 % 2. 8 1tr. 4,2 1tr,
= 30O G 45 % 55 % 3.2 1tr., 3.8 ltr..
-3 C 50 % 50 % 3.5 ltr, 3.5 Itr..
19 -6

Replacing coolant and bleeding cooling system
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