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TURBO CARRERA REPAIR MANUAL

This repair manual.describes all of the important operations for which special instructions
are required to assure proper completions, 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 Turbo Carrera Repair Manual only describes repair operations which differ from those for

911 models, Refer to the 911 Repair Manual for all other information,

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 and register table are quick guides to find information in the manual,

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

This repair manual will be kept up to date with workshop bulletins; the information in these
bulletins will be made part of the manual from time to time, We recommend that the Workshop

Bulletins be filed in the special folder provided for this purpose.
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GENERAL Technical Date Page 0,1
REPAIR GROUP
Engine=Crankcase 10
Engine~Crankshaft/Assembly 13
Engine=Cylinder Head and Valve Drive 15
Engine-Lubrication 17
Engine-Cooling 19
ENGINE Fuel Supply system 20
Turbocharger 21
Fuel system (CIS) 25
Exhaust System 26
Starter, Power Supply 27
Ignition System 238
Clutch, Control 30
Manual Transmission=Controls and Case 34
TRANSMISSION Manual Transmission=Gears and Shafts 35
Differential 39
Front Wheel Suspension 40
Rear Wheel Suspension 42
CHASSIS Wheels, Tires, Alignment 44
Brakes, ~Hydraulic Components 47
Steering 48
Body=Tront Section 50
Body~Center Section 51
Body-Rear Section 23
Lids 55
Doors o'
BODY Sliding Roof 60
Bumpers 63
Glasses 64
Exterior I'ittings 66
Interior equipment 63
HEATING, VENTILATION, Heater 30
AIR CONDITIONING Air Conditioner 37
Instruments, Radio 90
Wwindshield Wipers and Washer 92
ELECTRICS Exterior Lights 94
Interior Lights 96
Wiring 97




930-turbo

Alphabetical Index

Air filter, removing/installing (1978 model)
Air flow sensor plate, rest position, checking
Air injection, disassembling/assembling

- 1978 model

Air injection lines/adapters, removing/installing
Air pump

- air filter

- drive belt, checking/adjusting

- removing/instatling

Automatic heater control

- checking

- removing/installing

Auxiliary air valve, removing/installing
Auxiliary air regulator, removing/installing
Axle alignment specifications

Body repair reference points

- 1978 model

Boost pressure, checking
Boost pressure gauge, checking

Brakes - Mechanical Parts

Brake pads - remove and install

Brake pad thickness - check

Brake system - 911 Carrera Turbo Look
Front wheel brakes - changes for Turbo 3.3 Ltr.
Front wheel brakes - disassemble and assemble

Rear wheel brakes - disassemble and assemble

Technical data

Tightening torque

Brakes - Hydraulic Parts

Brake calipers - disassemble and assemble

Brake caliper sections - disassemble and
assemble

Brake circuit failure indicator

Tightening torque

Page

25-19
25 - Ga
26-12
26 -24
26 - 19

26 -17
26 - 28
26-16

80- 5
80- 1
25-18
25 - 10
44 - 1

50 -
50 -
21 -
21 -1

© O N o

46 -2
46 -1
46 -04
46 -4 a
46 -5
46 - 11
46 - 01
46 -03

47 -1
47 -7

47 -12
47 - 01
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Alphabetical Index

Page
Center console, removing/installing 68 - 1
Check valve, checking 26 - 20
Clutch
- adjusting (1977 model) 30~ 7
- adjusting (19 78 model) 30 ~ 13
- assembly 30~ 2
- assembly (1978 model) 30 - 8
- auxiliary release spring (1978 model) 30 -11
Control pressure, checking
- cold 25 - 13
- warm 25 - 13
~ warm, full throttle enrichment (1978 model) 25 = 14
Control valve, checking 26 - 20
Control valve (air injection) removing/installing 26 - 18
Crankshaft journal, dimensions (1978 model) 13- 4
Current flow diagrams 97- 1
Cylinder/air guide plates (1978 model) 13- 6
Differential
- disassembling/assembling 39 - 6
- disassembling/assernbling (1978 model) 39 - 8a
- limited slip 39 - 21
- removing/installing 39 - 1
Distributor, checking 28 - 5
Diverter valve
- checking 26 = 20
- removing/installing 26 - 18
Drive pinion
- adjusting 39 - 9
- disassembling/assembling 356 - 15
Drive shaft
- disassembling/assembling 35 - 9
- oil seal, removing/installing 35 - 19
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930-turbo

Alphabetical Index

Electronic speedometer

- checking

- sensor, removing/installing
Engine

- hood, removing/installing

- removing/installing
Engine/transmission, detaching/attaching
- 1978 model

EGR filter, removing/instaliing
EGR valve

- checking

- removing/installing

Exhaust system

- disassembling/assembling

- layout

- reactor, removing/installing

Floor assembly, front

Floor/frame assembly, dimensions
Floor/frame, front end gauge P 863
Flywheel

- machining

- removing/installing

Front axle

- disassembling/assembling

- removing/installing

Fuel delivery rate for control pressure circuit, checking

Fuel injection (CIS), testing/adjusting
- pressure gauge, connecting/bleeding
- system pressure

Page
90- 3
90 -
55- 1
10- 1
10- 4
10- 8
26 - 21
26 - 22
26 - 21
26- 2
26- 1
26- 5
50- 4
50- 2
50 - 1
13- 3
13- 3
40- 3
40- 1
25-14b
25-15
25-12
25- 14a
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Alphabetical Index

930-turbo

Fuel pump

- delivery rate

- pressure

- removing and installing
Fuel system

Hose layouts
-US.A.
- California

Idle, adjusting

- 1978 model

Ignition {electronic ), troubleshooting
Ignition delayed cutoff

Ignition system (1978 model)
Ignition timing, adjusting

- 1977 model

- 1978 model

Ignition timing, checking

- 1977 model

- 1978 model

Intake air intercooler, removing/installing

Manifold pressure limiting switch, checking
Mixture control unit

- fuel distributor

- pressure relief valve

- removing/installing

- residual pressure valve

Page
20- 1
20- 1
20- b
25- 1
26 -29
26 -30
25- 7
25 - 10a
28- 6
28 -13
28 - 14
28 - 1
28 - 2a
28- 2b
28- 3
28 - 4a
28 - 4c
21-21
21-11
25- 6b
25- B¢
25- 6
25- B¢
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930-turbo

Alphabetical Index

Oil pump (1978 model}

Pistons/Cylinders

- checking

- dimensions/installation notes

- dimensions/installation notes {1978 model)

- weight classes 911 Turbo (1980 model)
Pop-off valve/housing, disassembling/assembling

Rear axle

- Cross tube

- disassembling/assembling

- removing/installing

Rear fender decal, installing
Rear wheel bearing, adjusting
Rear wheel bearing play, checking
Relay, locations

Ring gear

- adjusting backlash

- shim thickness

Steering, disassembling/assembling

Straightening bench attachments for 930 Turbo ENS 77.303

Technical data

- brakes(hydraulic components)

- brakes (mechanical components)
- engine

- front suspension

- general

- rear suspension

- steering

- transmission

- wheels/tires

Page
13- 6
13- 2
13- 1
13- 7
13- 9
21- 6
53- 1
42- 3
42- 1
66- 3
42 - 13
42 - 14
90- 1
39-19
39-17
48 - 1
50 - 7a
47 - 01
46 - 01
10 - 01
40 - 01
0.1

42 -01
48 - 01
30-01
44 - 01
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General

TECHNICAL DATA

(Refer to appropriate repair group for adjusting and wear limit data,)

Engine

Internal engine code 930/51 from Aug, 1976 930/53
Bore mm/inch 95/3,74

Stroke mm/inch T0,4/2,77

Displacement c:rn3/in..3 2993/182 .64

Compression ratio 6.5:1

Horsepower SAE Net HP 234 at engine speed of

5500 rpm

Printed in Germany =1, 1976 Technical Data 0,1



General

Torque SAE Net

Output per liter

Max. engine speed
Max, engine cruising speed

Cutoff speed of speed limiter in
distributor

Weight of engine with air cleaner (dry)

Engine Design

Crankcase

Crankshaft

Crankshaft bearings
Connecting rods
Connecting rod bearings
Piston pin bushings
Intermediate shaft bearings
Pistons

Piston pins

Piston rings

Cylinders
Cylinder head
Valve seal inserts
Valve guides

Locaticn of valves per cylinder

Exhaust valve
Valve springs

Valve drive

Camshaft

Camshaft drive

Engine cooling

382/245 at engine speed
of 4000 rpm

53 / 82

6700
6000

7000 £ 200

217/478

Diecast, light alloy, two-piece
Forged, journals surface~hardened
Eight, plain

Forged steel

3 layer, split inserts

Press-fit bronze

2, plain

Forged light alloy, slipper skirt
Floating, secured by circlips

2 compression rings, 1 oil
scraper ring

Light alloy, Nikasil coated

Light alloy

Shrunk-in, annealed sintered steel
Press fit, special bronze

1 intake and 1 exhaust valve
overhead in V

Sodinm -filled, reinforced seat
2 coll springs per valve

One each overhead camshaft,
left and right

Cast, 4 bearings, runs directly on
camshaft housing metal

Chain

Air cooled by axial fan on
alternator shaft

0,2 Technical Data
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General

Cooling fan drive
Crankshaft/blower ratio

Air flow rate

Engine Lubrication

0il cooling

Oil filter

Oil pressure at 55.0'0 rpm bar/psi
Oil pressure gauge

Max, oil temperature

Oil consumption qt./600 mi,

Exhaust System 930/51
(930/53

Heating

Fuel System

Fuel supply

Fuel octane RON

Electrics

Battery voltage Vv

Battery capacity Ah

Alternator/output W

Ignition

Transformer

Firing order

Brakes

Foot brakes

Front brake disc diameter mm

V~Belt from crankshaft
approx, 1 :1,67
1560 Itr/sec at 6000 crankshaft rpm

Thermostatic control, oil cooler on
crankcase in fan air stream, cooling
coils in front right wheel-housing

Full flow

) o
approx, 4,0/60 at 80 C (176 F)
Electric
approx, 15006/3000F

approx, 1.0 to 2,0

double pipe system with turbocharger,
waste gate, 2 reactors, muffler, air pump

same as 930/51, but with EGR)

Hot air heater with automatic
temperature control,

2 electric roller -type pumps
connected in series

91 - 96 (premium grade)

12

66

980

CDI (breakerless)
Bosch

1-6-2-4-3-5

hydraulic, dual-circuit disc
brakes with power booster

282.,5 vented

Printed in Germany -1, 1976
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CEnerdal

Rear brake disc diameter
Effective front brake disc dia.
Effective rear brake disc dia,
Front brake disc thickness

Rear brake disc thickness

Total effective braking surface
Pad surface per front wheel
Pad surface per rear wheel
Front caliper piston dia.

Rear caliper piston dia,
Parking brakes

Parking brake drum diameter
Brake shoe width

Effective braking surface per wheel
Power brake booster

Pressure ratio

Pedal ratio (mechanical}

Dimensions

Length

Width

Height

Wheelbase

Front track

Rear track

Ground clearance (full load)

Curved ground clearance

Front approach angle (limited by spoiler)

Rear departure angle (limited by apron)

Weights
Curb weight
Max, total weight

Max. front axle load
Max, rear axle load

Payload

Max, roof load including roof luggage
carrier

290 vented

228

244

20, 5

20

257

78

52,5

48

38

Mechanical, on rear wheels
180

25

85

Teves, Type T 32/ 7"
1.8

5.2

(DIN=Curb Weight)

mm/inch
mimn/inch
mmy/inch
mm/inch
mm/inch
mm/inch
mm/inch

mm/inch

(DIN 70020}
kg/1bs
kg/1bs

kg/1bs
kg/1bs

kg/1bs

ke/lbs

4297/168.,94
1775/69,88
1340/52. 76
2272/89 ,45
1431/56.34
1501,/59,09
155/8.10
100/3.94
18°

18°

1140/2514
1400/3087

6800/1323
840/1852

2085/452

35/71 without exceeding max,
total weight

0.4 Technical Data
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General

Capacities

Engine (as measured with oil dipstick
according to Owner's Manual)

Total oil capacity of system with
cooling coils

0il change capacity
Transmission and differential
Fuel tank

Brake ftuid

Windshield washer

Performance
Top speed

Acceleration from
0 - 100 kph/62 mph

Km from standing start
Weight per horsepower

Hill climbing ability in %
4=speed transmission

Brand name heavy duty oils meeting API Classification
SD or SE with a viscosity of: SAE 30 for summer, SAE
20 for wintgr, SAEOZO W 20 for perm%nent temperatures
betw., =15 and O C(+5 Fand 32 F)or SAE10 W
for permanent temperatures below - 15 C (+ & F)

1tr/qt approx, 13/13.8
1tr/qt approx, 10/10,6

Refer to page 30 = 05

itr/gal, 80/21,1, 8 liters/2.1 gal, in reserve
ltr/pt approx, 0,2/0,42

Itr/gal, approx. 8.5/2.2

mph Above 152

sec 5,7  DIN curb weight +

sec. 95,0 1/2 payload

1b.,/HP 9.7

1st gear over 100

2nd gear 47
3rd gear 28
4th gear 16,5
Printed in Germany Technical Data 0.5



General

TECHNICAL DATA - 1978 MODEL

(Refer to appropriate repair group for adjusting and wear limit data)

Engine

Internal engine code 930/61, Cal. 930/63, from 1979 models 930/64
Bore mm/inch  97/3.82

Stroke mm/inch  74.4/2.93

Total displacement c:m3 /inch3 3299/201.3

Compression ratio 7.0 :1

Printed in Germany - 1il, 1981 Technical Data 0.7



General

Torque SAE net Nm/ft Ibs 395/291 at engine speed of 4000 rpm
QOutput per liter kW/HP 67/81

Max. engine speed rpm 6700

Max. engine cruising speed rpm 6000

Governor cut-off speed rpm 7000% 200

{in distributor)

Engine weight [dry} with muffler ka/lbs 240/529

Engine Design
Type

Cooling System
Crankcase

Crankshaft

Crankshaft bearings
Connecting rod bearings
Cylinders, individual
Arrangement of valves
per cylinder

Valve actuation

Camshaft drive
Camshaft bearings
Cooling fan drive
Crankshaft/blower ratio

Lubrication

Fuei supply
Mixture

Induction system

4 stroke internal combustion
Air

Light alloy

Forged

8 plain main bearings

Plain bearings

Light alloy

1 intake valve

1 exhaust valve

Vee configuration, overhead

One each overhead camshaft OQHC, left
and right

Chain

Plain, directly on camshaft housing

V-beit from crankshaft

Approx 1 : 1.67

Dry sump with separate oil tank thermostat
controlled oil cooling and full flow oil filter,
cooling coils in front right whee! house
electric pumps in series connected

Continous injection system {CIS)

KKK exhaust turbocharger

0.8 Technical Data

Printed in Germany



General

Electric System

Battery voltage Vv 12

Battery capacity Ah 66

Alternator output W 980

Ignition system CDI (breakerless)
Firing order 1-6-2-4-3-5

Exhaust System

Single pipe system with turbocharger,
waste gate, muffler, air pump and 2

reactors
Heating ; Automatic temperature control for heater
Dimensions (at DIN curb weight)
Wheel base mm/inch 2272 / 89.45
Front track width mm/inch 1432 / 56,38
Rear track width mm/inch 1501 / 59,09
Length mm/inch 4291 / 168.94
Width mm/inch 1775 / 69,88
Height mm/inch 1328 / 52,28
Turning circle dia. m/ft 10.7 / 85,10
Ground clearance, full load mm/inch 120 / 4.72
Weights (DIN 70020)
Curb weight kg/lbs 1295 / 2855
Max, total weight Rg/lbs 1500 / 3307
Max. front axle load kg/1bs 625 / 1378
Max, rear axle load kg/1bs 900 / 1984

Printed in Germany - 1I, 1978 Technical Data 0.9



General

Capacities

Total amount of oil for
system with cooling coils

Amount for cil change

Amount of oil between min.
and max. marks on dipstick

Transmission + differential
Fuel tank
Brake fluid tank

Windshield washer

Performance

Top speed

Acceleration 0 - 100 km/h
(0 - 62 mph)

Km {rom standing start

1tr/qt Approx. 18/14, exact amount determined
by reading on oil dipstick, measured with
engine running at idle speed and operating

temperature
Itr/qt Approx. 10/11
lr/qt Approx. 2/2

Brand name heavy duty oils for internal combustion engines acc,

to API Classification SE. Use following viscosity multi-grade oils
for year round operations (oil change every 15, 000 mi, /24, 000 km):
SAE 10 W/50, 15 W/50 or 20 W/50. Do net use latter cil for
constant temperatures below - 159 C/+ 59 F. Brand name single
grade oils of API Classification SE should only be used when
multi-grade oils are not available and normal operating conditions
prevail. The use of such oils will require observance of additional
change intervals according to season of year to prevent any damage,
Use SAE 30 oil for summer and SAE 20 W for winter {only at
constant temperatures below + 5% C/+ 41° F),

See page 30 - 05

Itr/qt 80/21, of which 8 ltr/2 US gal, in reserve
1tr/pt Approx, 0.2/0.4

1tr/gal. Approx. 8.5/2.2

km/h / mph 250 / 155

s 5.8 DIN curb weight +

1/2 payload
s 24,0

0,10 Technical Data
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10

ENGINE-ASSEMBLY
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General 10

TECHNICAL DATA ~ ADJUSTING AND WEAR LIMIT DATA

ENGINE
VALVE DRIVE
Tappet clearance (cold engine)

0.10
Intake 10 mm (measured betw valve and rocker arm)

Exhaust 0,10 mm

Timing at 1 mm tappet clearance

Q

Intake cpens 3 OATDC
Intake closes S’TOABDC
Exhaust opens 2’70 BBDC
Exhaust closes 57 BIDC
Intake valve stroke in TDC overlap at 0.1 mm tappet clearance 0,65 - 0.80 mm

Valve spring installation lengths

Intake valve springs

: 33,5 - 0.3 mm
Exhaust valve springs

Ignition

Ignition Timing Adjustment
(engine oil temperature at least 80° C)

Engine Type 930/50, 930/52 28 T 2° BTDC on crankshaft at 4000 rpm
(vacuum hose disconnected)

Engine Type 930/51 (USA) 5 £ 3° ATDC on crankshaft at 950 £ 50 rpm
(vacuum hose connected)

Engine Type 930/563 {USA) 72 29 ATDC on crankshaft at 1000 T 50 pm
(vacuum hose connected)

Engine Type 930/54 (Japan) 15 £ 2° ATDC on crankshaft at 1000 z 50 rpm

(vacuum hose connected)

Check ignition timing advance
{ignition timing must be adjust first)

Engine Type 930/50, 930/52 0 % 4° on crankshaft at 90¢ + 50 pm
{vacuum hose connected)

Printed in Germany - IV, 1881 Technical Data 10 - 01




10 General Information

Engine Type 930/51 (USA) 26 + 3° on crankshaft before TDC at 4000 rpm
{vacuum hose disconnected}

Engine Type 930/63 (USA) 29 + 3° on crankshaft before TDC at 4000 rpm
{vacuum hose disconnected)

Engine Typé 930/54 {Japan) 30 * 3° on crankshaft before TDC at 4000 rpm
{vacuum hose disconnected)

Spari plugs (electrode gap in mm) Bosch W 280 P 21 {0.6)
SINCE 1978 MODEL, TURBO 3.3
IGNITION

ignition Timing Adjustment
(Engine Oil Temp. at Least 80°C)

Engine Type 930/60 29° before TDC at 4000 rpm
(vacuum hose disconnected)
Engine Type 930/61 {USA), 10 = 29 after TDC at 1000 = 50 rpm
930/64 (USA) {vacuum hose connected)
Engine Type 930/63 (California), 5 + 19 after TDC at 1000 * 50 rpm
930/62 (Japan) {vacuum hose connected)

930/65 (Japan)

Engine Type 930/66 29 + 1° before TDC at 4000 rpm
{vacuum hose disconnected)

Engine Type 930/68 (USA) 26 + 1° before TDC at 4000 rpm
{vacuum hose - red - disconnected)

Checking Ignition Timing
{lgnition Timing Adjusted First)

Engine Type 930/60 0 £ 20 at 1000 + 50 rpm
{vacuum hose connected)
Engine Type 930/61 (USA) 26 * 4° before TDC at 4000 rpm
830/64 (USA) (vacuum hose disconnected)
Engine Type 930/63 (California) 31 + 4° before TDC at 4000 rpm
930/62 {Japan) {(vacuum hose disconnected)

930/65 {Japan)

Engine Type 930/66 2 + 29 pefore TDC at 900 + 50 rpm
(vacuum hoses connected)

Engine Type 930/68 (USA) 1 + 29 after TDC at 900+ 50 rpm
{vacuum hoses connected)

10-02 Technical Data VI, 1985 -  Printed in Germany



General 10

TORQUE SPECIFICATIONS FOR ENGINE

Torque

Location Threads Nm ft b
Conrod nuts® M10x12b 50-55 36- 40
Crankgcase M 10 35 2b
All bolts on crankcase and camshaft M8 25 18
housing
Gil filter screen cover nuts M 6 10 7
Flywheel M12x 1.5 150 108

from 1978 models M10x 1.25 90 65
Bush and needle bearing to crankshaft M B 10 7
Puiley to crankshaft Mi2x 1.5 80 58
{without air conditioner)
Doubie-belt puliey to crankshaft M12x 1.5 170 123
{with air conditioner)
Safety vaive piug to crankcase M18x 1.5 60 43
Pressure relief valve plug to crankcase M18x 15 60 43
Adapter {on neck for oil pressure M12x1 35 25
transmitter) to crankcase
Adapter in crankcase {oil return line} M12x1 120 87
Cylinder head nuts** M 10 socket 33 24
Rocker arm shafts M 6 socket 18 13
Nut on camshaft M27x2 150 108
Bolt on camshaft M12x 1.5 120 87
Cover to camshaft housing M3 8 6
Adapter on cylinder head M 10 x 1 15 11
{air injection)
Air line coupling on adapter 14x1.5 22 16
Reactor to cylinder head M 8 20-23 14 . 17
Spark plug M14 x 1.25 25-30 18- 22
Intake manifold M8 25 18

*

¥* *

Threads and bearing surfaces lubricated with oil.

Threads of cylinder head nuts coated with Optimoly HT.

Printed in Germany - |lf, 1981
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10 General

Torque
Location Threads Nm ft Ib
Console for engine carrier M10 40 29
Wide clamping strap on blower housing M6 6.5 5

M8 12 S

Pulley to alternator M16 x1 40 S.E.V, 29

Alterna-

teurs

{Motorola)

Mi4x15 40 Bosch 29

Oil pressure control switch to M10x1 max. 20 max. 14
crankcase
Temperature transmitter to crankcase M14x15 max. 25 max. 18
Qil pressure transmitter to adapter M18x 156 Max. 35 max. 25
Volume transmitter {for oil level M5 24 1.7
indicator} to oil tank
Oil drain plug {to cover for oil M22x15 42 30
filter screen)
Qil drain plug {oil tank) M22x 15 4z 30
Oil lines to engine, oil tank, M30x1bh 80 - 160 B8 -72
governor housing, coil cooler or
pipe oil cooler

Al bolts for exhaust system coated with Optimoly HT.

10-04 Technical Data
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Engine - Crankcase

10

TOOLS
s
i ; £{3&”)\\‘-
S 1
d'; .{
s«é
\ R
No. Description Special Tool Remarks
1 Engine holder 9111 Use with support plate -
see nextf page
2 Adapter for engine holder Us 8007/1

Printed in Germany - I, 1978
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10 Engine - crankcase

TOQOLS
o 710 P
€100 —p|
AT )
2 4 80-pla 300 >
N i ] ) o0 l—g
e e | v
|
i
oo
L___:[ 5x450 ‘%
——— P
No,.| Description Special Tool Remarks
1 Engine holder 9111 modified
2 Support plate $111/1

10 -2 Removing and Installing Engine
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Engine-crankcase 10

REMOVING AND INSTALLING ENGINE

The engine and transmissicn assembly is
lowered to remove,

Removing

1. Jack up car.

2. Disconnect ground cable &f battery.

2. Remove air cleaner,

4. Loosen engine block vent hose at engine,
pull off and plug opening at vent cover.

5, - Cars with air conditioning only -
Detach compressor at consele and leave

it connected to the hoses in the car.
¢, Remove relay plate cover and disconnect

engine wires at relay plate, at adapter plug,
relay plate socket and ignition control unit.

Caution

The air conditioner system must be discharged

if the compressor hoses are disconnected.

Printed in Germany -, 1976 Removing and Installing Engine 10-3



10 Engine-crankcase

7. Unscrew fuel hoses at filter and refurn line,

8. Disconnect accelerator linkage. 14, Loosen heater hoses at heat exchangers,
and pull off.

9. Loosen rear tunnel cover screws and remove

cover. s
15. Remove rear stabilizer,

10, Pull boot off of body and slide it forward

h .
over the selector rod 16, Loosen ground strap af body.

11. Loosen socket head at screw of shift rod
coupling and pull coupling off of the
transmission inner shift rod.

17. Disconnect battery wires at starter.

18, Disconnect accelerator linkage at
operating lever.

19. Disconnect clutch cable at transmission,
From 19277 Models - see figure,

12. Pull off wires of electronic speedemeter
sensor in tunnel and remove rubber plug
with wire plug.

13. Drain engine oil and plug oil hoses on
engine and oil tank.

10-4 Removing and Installing Engine Prinzed in Germany



Fngine-crankcase 10

93, Loosen engine carrier bolts.

20. Loosen drive shaft flange socket head

screws at transmission,

24, Lower car jack with engine/transmission

21. Place car jack with appropriate
assembly carefully and back it out.

attachment underneath engine/trans-
mission assemnbly at center point of gra-
vity and apply a little pressure.

Caution
Be careful not to damage secondary air
injection pipes.

Caution

If the car is moved with the engine/transmission
unit removed, the drive shafts must be suspended
horizontally to prevent damage to dust covers.

92 Loosen transmission carrier bolts.

Printed in Germany - II, 1878 Removing and Installing Engine 10-3



10 Engine-crankcase

Installing

Observe the following instructions when
installing.

1. Caution! Don't clamp the heater hoses.
If necessary, slide them on the heat
exchangers just before the engine/
transmission assembly is in its finai
position.

2. Torque specifications: Engine and transmission
carrier hex head screws:

9.0 mkg (65 f{tlb;

Drive shaft/flange fil-
lister bead capscrews:
8.3 mkg (60 ftib)

3. Adjust clutech - see Repair Manual 811, Group 7,
Page 2,1 - 2/3.

10-8 Removing and Installing Engine Printed in Germany



Engine-crankcase 10

DETACHING AND ATTACHING ENGINE AND TRANSMISSION

Detaching 4, Pull transmission off of engine,

1. Remove wires at starter and backup light
switch.

Attaching

2. Remove clutch release lever circlip and
take off lever and rubber ring.
Cluteh release lever does not have to be removed
from 1977 Models,

Observe the following points,

1. Coat all bearing surfaces of cluich release
and drive shaft splines with a multi-purpose

lubricant containing MOSQ.

2, Place hub part of release bearing vertical
and engage release fork when attaching to
hub section. Check if in correct position
through opening in fransmission case,

Note
Tension release lever to keep bearing in place.

3, After atfaching the engine and transmission,
slide on release lever parallel to holder of
clutch cable sleeve.

4. Torque engine mounting bolts and nuts to
4.5 mkg (33 ftlb).

Frinted in Germany - I, 1876 Detaching and Attaching Engine and Transmissicn 10-7




10 Ergine, Crankcase

DETACHING AND ATTACHING ENGINE/TRANSMISSION UNIT
(1978 MODEL)

Detaching 2. Place hub of reiease bearing upright and engage
release fork on hub when attaching. Check
proper position through opening in transmission

1, Disconnect wires from starter and backup case,

light switch,

2. Remove clutch release spring, see page 30 - 11,

3. Unscrew engine mounting bolt and nuts,

3. Imstall clutch release spring, see page 30 - 11,

4. Tighten engine mounting belt and nuts to
4,5 mkg (33 ft 1b),

Attaching

Note the following points,

1, Coat all siiding surfaces of clutch release as
well as splines of drive shaft with MoS;
multi-purpose grease,

10-8 Detaching and Attaching Engine/ Ii, 1878 - Printed in Germany
Transmissicn Unit
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Engine-crankshaftand movingparts 13

PISTON AND CYLINDER SIZES-9230 TURBO

Cylinder Cylinder Piston Dia. D
Code Dia. in mm in mm
Standard Size
Stamped
0 95.000-35.010 94 933-
94 .947
1 95.010-95.020 94.943-
94 957
2 95.020-95.030 94.953-
94.967

Clearance between cylinder and piston: 0.053-0.077 mm

PISTON INSTALLATION NOTES

Because the piston pin bore is offset, the piston LT e
must be installed correctly. The installation mark P o T
faces the clutch - see figure. :

Printed in Germany Piston and Cyiinder Sizes 13-1
installation Notes



13 Engine-crankshaft and moving parts

CHECKING PISTONS AND CYLINDERS

Cylinders
D1 = Measuring point for wear and ovality fo—- )] ——=1

30 mm below upper edge of cylinder

The eylinder is worn if the measurement is
0.08 mm more than the size at installation.
Measurements are made in directions a and

b to check ovality. The amount of deviation
between a and b should not exceed 0.04 mm.

D2 = Measuring point for piston ring end gap

Rings siid in at height of cylinder base gasket.

Pistons
D = Measuring point for wear

At lower edge of piston pin bore.

Caution!
Replace piston and cylinder if clearance
exceeds 0.1b mm.

PISTON RING END GAP

Piston Ring End Gap in mm End Gap in mm
(new} {wear limit)

Compression ring,

fand I 0.15-0.3 08
Oil scraper ring,

I 0.15-0.3 1.0
{see measuring point “D2"}

PISTON RING SIDE CLEARANCE

Piston Ring Side Clearance Side Clearance
in mm {new} in mm (wear limit)
Compression ring, | 0.070-0.102 0.2
Compression ring, !l 0.040 - 0.072 0.2
Oil scraper ring, 1 0.020 -0.052 0.1

13-2 Checking Pistons and Cylinders 11,1981 - Printed in Germany



Engine-crankshaft and moving parts 13

REMOVING AND INSTALLING FLYWHEEL

Removing Installing
1. Loosen flywheel mounting bolts (using special 1. The contact surfaces of crankshaft, flywheel
tool P 238) and remove flywheel (take off inner and washer must be free of grease,

stop pin of P 238).

2, Torque mounting bolts to specifications.

MACHINING FLYWHEEL

If severely scored or burnt, the flywheel can be machined on a lathe,

The chip size should be kept as small as possible.

Flywheel thickness wear limit is .9 mm,

1 2 3

m—,v/ | .

b4 1

NG S — >,
‘ | AL |
| .

N

4
1 Wear limit 8,9 mm 3 Max, runout 0.1 mm
2 Smallest chip size 4 Lathe mounting points
Printed in Germany ~emoving and Installing Flywheel 13-3

Machining Flywheel




Engine - Crankshaft and moving parts

13

E6GTEETTT086°68  0BB°ECTTCTLE'EC  0BBTRGTLARE 2c 99 00T -
ode s
EPET0ETTI0LET0E OPETPSTUUIGETRS 0FE 68T TIRE ‘68 o o B §L°0 -
o R ol
00S8°6%" " 0LE 8T DOS 687" "08Z 68 LEFT0ETTTORFT0S 06F°PSTCUILETEE OGRTES T TAT 6 R 050 -
(o] [
BPLTORTTT0GLTOS ORLCPSTUUTELCPS OFAC6G°CUTZL 6O m 4 52.°0 -
[
=] —
090°82°""00078% €66°62°'"096°63 €T0°ZF°""Z00°GF 00008 °*08L "6 HE6T0ETTT096°08  066°9CT TTLE'FS (066785 TL6°6S ® © plepuels
ap g Surreay
Iajaulel(] JBYSHURI) oD
V IpTM 1wog A2IIng G p "BI(] 1e2D) PP Jo ¢ p Tewinof steumol Sutresyg 1 p speunof g """ I mmﬁhmom eifudd
Jurreag IsniyL s syueI) Burwin 103 jens [euanol 1ess o Burieag urely poy Suyloauno)  Furieeq urew (v 2I0q 2sBOHURID 9Z18

(12p0™W 8L6T)

STIZISYIAND ANV AIVUNVLS -

JATIHSMNVED

II, 1878 - Printed in Germany

Crankshaft Sizes

13-4



Luewmn ur paiutig

BLBT T

$IZIS 1] BUYSHUBID

¢ =21

A
. max ARG,
Surface finish ~ - - —
3 microns
- J— —
I % A
_g l._mi;sr_ o \_QQIQ__,I vvci' ~
i Y ha}
ARAZ o 3 fv.vv) .
LG ® I 2 3 l 4%
W8 t
oy =
£ 3 E %
' )
L _Iﬁ ‘?L’
t I R S— —. 11— ';"(_}b
Paint dot
L) L_J —]

Grind crankshaft oil seal surfaces only when deeply scored,
Grind to dimensions of 29,5 mm and 89,5 mm respectively,
Otherwise polish out to 3 microns.

After grinding, chamfer oil holes to 0,5 mm radius, Break
all sharp edges to 0.2 - 0,5 mm radius, Maximum radial
runout measured at bearings 1 and 7 is 0, 04 mnm,

Tenifer treat crankshaft after grinding,
Magnafiux to check for cracks,

Le not straighten bearing journals 3 and 5 afler T'enifer treatment,
All other main bearing journals can be straightened by applying
pressure to the bearing journal webs,

2z

-—L

Surface finish

Undersize calor codes

1st undersize
2nd undersize
ard undersize
4th undersize

Edge deburred

blue paint dot
green paint dot
yellow paint dot
white paint dot

‘aseoydeIn *auidujy

1IBUSHURID

€l



13 Engine, Crankcase, Crankshaft

Layout of Oil Pump - 1978 Model

Installation of Cylinders and Air Guide
Plates 1978 Model

13-~-6 Qil Pump
Cylinder/Air Guide Plates

Printed in Germany



Engine, Crankshaft, Pistons 13

PISTON AND CYLINDER SIZES - 1978 MODEL

Cylinder  Cylinder Dia. Piston
Code in mm Dia. D in mm

Standard Size

Stamped

c 87.000 -97.007 96.850
96.860

1 97.007 -97.014 96.857
96.867

2 97.014 -97.021 96.864
96.874

3 97.021 -97.028 96.871
96.881

Cylinder/piston clearance: 0.025 - 0.052 mm

Printed in Germany - |11, 1981 Piston and Cylinder Sizes 13-7
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ENGINE-CYLINDER HEAD
AND VALVE DRIVE

Printed in Germany



Enagine-Cylinder Head, Valvedrive 15

CHECKING INSTALLED LENGTH OF VALVE SPRINGS

Checking
Note

Set tool P 10 ¢ to "33 5.

1. Install special tool P 10 ¢ with shim corres-

ponding to valve, spring support washer, spring m
retainer and both valve keepers. [

2. Read distance “A* on special tool P 10 ¢ and,
if necessary, correct by removing or
installing shims.

installation Sizes

Install length of intake valve springs
A 335Y 0.3mm
Instal length of exhaust valve springs

ADJUSTING TIMING

Intake valve 1ift at TDC overlap with 0.1 mm valve clearance is 0.65 to 0.80 mm.

ADJUSTING VALVES

Valves are adjusted with engine installed in car. Only following parts are removed:
air cleaner, relay plate cover, diverter valve and air pump.
From 1978 Model, intake airintercooler also has to be removed.

REMOVING AND INSTALLING CHAIN TENSIONER

Chain tensioners can only be replaced after removal of engine.

Printed in Germany - I, 1981 Valve Spring Instaiiation Data 15-1
Adjusting Timing
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FUEL SUPPLY
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Fuel Supply 20

TOOLS

No. Description

Special Tool

Remarks

Connecting adapter 9114 For testing both fuel pumps in
conjunction with P 378
Printed in Germany -1, 1976 Checking Fuel Pump Delivery 20 -1

Checking Pump Pressure







Fuel Supply 20

CHECKING FUEL PUMP DELIVERY

Note
Before checkiag fuel pump, check for:

-clean fuel filter
-electrical connections OK
-at least 11,5 volts at both
fuel pumps

1, Detach fuel return line
(left side of engine compartment).

4, Switch on ignition for 30 seceonds. Both pumps
must deliver 140 liter/hour or 1170 cc in
30 seconds,

Note

If delivery rate is less than this specification,
check pressure of fuel pumps to determine which

ump is defective,
2, Extend fuel return line with a section of fuel pump 15 de !

hose and place end in a measuring glass
{contents about 1500 cc).

CHECKING PUMP PRESSURE

3. Bridge both fuel pump relays (30 and 87) or
pull out plug on air sensor contact.

1. Loosen intake fuel line,

Printed in Germany - I, 1976 Checking Fuel Pump Delivery 203



20 Fuel Supply

2. Conpect pressure gauge of P 378 between intake
line and rear fuel pump in conjunction with
Special Teool P 9114,

3. Turn ignition on (after first bridging relays cr
pulling off plug at air sensor contact),

4. Read pressure gauge, Pressure must be between
2 aud 4 bar, If less than 2 bar, the first pump
(front) is defective, If more than 4 bar, the
second pump (rear) is defective, Replace
defective pumps and recheck pressure.

Check connections for leaks after completing
pressure test,

20 - 4 Checking Pump Pressure

Printed in Germany



Fuel Supply 20

REMOVING AND INSTALLING FRONT FUEL PUMP

Removing

1. Disconnect ground cable at battery.

2, Remove bottom protection plate.

3, Clamp intake fuel hose shut. Loosen hose
clamp and pull off intake fuel hose.

4, Pull off rubber caps and remove nuts attaching
wires.

&. Remove hollow bolt for pressure fuel line.

8. Loosen pump clamp and remove fuel pump.,

Installing

1. Always use new seals,

2, Install fuel pump so there is clearance all
around it.

Printed in Germany -1, 1976 Removing and Installing Fuel Pump 20 - 5



20 Fuel Supply

REMOVING AND INSTALLING REAR FUEL PUMP

Removing

1. Disconnect ground cable at battery.

2. Remove hollow bolt for pressure fuel line,

3. Pull off rubber caps and remove nuts attaching
wires,

4, Loosen intake fuel line and catch escaping
fuel.

5. Remove nuts and take fuel pump off bracket,

6, Loosen fuel pump clamp and take fuel pumg
off holder.

Instaliing

Always use new seals,

20 -6 Removing and Installing Fuel Pump Printed in Germany
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TURBOCHARGER

Printed in Germany



Turbocharger 21

REMOVING AND INSTALLING EXHAUST GAS TURBOCHARGER

Removing

1, Disconnect hose (arrow) hetween turbo outlet
and turbo outlet duct, Disconnect oil pressure
line (arrow) from engine.

9. Loosen rear apron sccket head screws and
remove apron with seal,

5. Loosen hose between turbocharger inlet line
and turbocharger.
Slide hose to left, Drain oil in oil trap,
3, Loose clamp (arrow) between bypass line and
muffler, Loosen mounting nuts {arrow) between Disconnect oil return line at oil trap, loosen
turbo and muffler. oil drain tube of oil trap on bottom of turbe-
charger and remove trap,

M‘C;f:;f\ ot

LT A

Printed in Germany Removing and Installing Turbocharger 21 =1



21 Turbocharger

6, Loosen turbocharger to exhaust pipe mounting
bolts as well as mounting nuts on turbocharger
holder. Remove turbocharger. Note

when installing a new turbocharger, the connections
are located by turning the turbocharger com-
pressor side to align it with the turbine side.

a) Locsen strap on turbocharger a little,

b) Install turbocharger on engine and align
location of connections,

¢) Secure rubber heses and exhaust pipe and then
tighten strap screws to specified torque (refer
to page 21 - 3j.

d) Always install new oil drain plug seals, self-
locking nuts and gaskets

e) Before starting the engine for first time, the
turbocharger lubrication oil must be pumped
for 30 seconds - which requires disconnecting
wires at manifold pressure Iimiting switch

and operating starter motor,

Installing

1. Be sure that hose connections are properly made
between turbocharger outlet duct and turbo -
charger outliet.

2, After installation, lubricate turbocharger with
2 to 4cm of engine oil.

21 -2 Remcving and Installing Turbocharger Printed in Germany



Turbocharger 21

TURBOCHARGER

f Qutlet duct

Engine coil in (under pressure)

%
5
%
|

= | { s & = =

Inlet duct T

57NN
} L

Qil cut J

f Exhaust gas inlet

Exhaust gas outlet

Compressor housing
Bearing housing
Turbine housing
Shaft bearing
Shaft

Compressor wheel
Turkine wheel

o ok w o H

Printed in Germany Turbocharger Drawing 21-3



21 Turbocharger

CHECKING TURBOCHARGER SHAFT END PLAY

1. Place dial gauge in holder, Special too! P 207
can be used as a holder,

2. Set dial gauge on end of turbine wheel shaft.
Press rotor shaft against dial gauge, read and
niote play. Press rotor shaft in opposite direction,
read and note play, Difference of both readings
is the end play.

Max, play: 0, 35 mm

CHECKING TURBOCHARGER TURBINE RADIAL PLAY

Radial play is checked on the turbine end only. Note

Be sure not to rotate the turbine wheel af ail
during these measurements,

1. Press turbine wheel foward side of housing,
check gap with a feeler gauge and note,

2, Press turbine wheel toward opposite side of
housing, check gap and note,

Difference of both measurements is the radial
pilay, Measure play at least af fwo different
locations,.

Max. play: 0,65 mm

21 ~ 4 Checking Turbocharger Printed in Germany



Turbocharger 21

CHECKING WASTE GATE OPERATION

1. Loosen and remove contro! line to waste gate.

2. Run engine at idle speed. There must be noti-
ceable vacuum in control line. With increasing
engine speed, vacuum changes to pressure
{charging pressure).

3. Insert a plug in disconnected control line, so
that engine will not stall while checking waste
gate operation.

4, Carefully blow compressed air in control line

opening of waste gate. Listen for sound of
waste gate opening.

Caution

Do pot.use more than 1,5 bar {21 psi} air pressure.

in addition to sound of valve opening, check that
pypass line warms up {cold engine}.

If necessary, replace waste gate.

Printed in Germany - ll1, 1981 Checking Waste Gate Operation 21-4a



Turbocharger 21

REMOVING AND INSTALLING WASTE GATE (CHARGE PRESSURE CONTROL VALVE)

Removing

Engine Type 930/51

1. Detach vent line and control line,

2. Unlock and remove thermag nufs,

3, Remove waste gate, upper gasket, heat
guard and lower gasket.

Installing

Use new gaskets, seals, thermag nuts and
lockplates.

Printed in Germany - I, 1976 Removing and Instailing Waste Gate 21 -5
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Turbocharger 21

Nov, | Description Qty. . Note when ) Remarks
Removing Installing
1 Hose clamp 2
2 Rubber sleeve 1 Install correctly
3 Hose clamp 2
& Hose i Install correctly
5 Bolt 1
6 Washer 1
T Hose clamp 2
8 Rubber sleeve 1 install correctly
9 Hose clamp 2
10 Hose 1
11 Nut 2
12 Washer 2
13 Bolt 2
14 | Washer 2
15 | Anti-backfire valve 1
16 Holder 1
17 | Manifold pressure 1 Check See page 21-11
limiting switch
18 | Snapring 1
19 Filter screen 1
20 Seal 2 Replace
21 | Nut 4
22 Washer 4
23 Cover 1

Printed in Germany Dismantling and Assembling Pop-off Valve Housing 21 =7



21 Turbocharger

. Note when
No. | Description Qty. ] . Remarks
Removing Installing
24 Gasket 1 If necessary replace
25 Control piston 1 Cauticn - under Lubricate slightly,
spring pressure chieck movement
in valve housing
26 Spring 1
27 Guide 1
25 Nut 4
29 Washer 4
30 Cover with control 1
line connection
31 Gasket 1 Replace, if necessary
32 Pop=off valve housing 1
33 Turbo boost pressure 1 Check
sender
34 Seal 1 Replace

21 -8  Dismantiing and Assembling Pop-off Valve Housing I, 1976 - Printed in Germany



Turbocharger

21

TOOLS
No.| Description Special Tool Remarks
1 Manifold pressure tester 8103
2 Threaded adapter 9103/1 for 1978 model

Printed in Germany - II, 1978

Checking Manifsld Pressure

21 =9







21 Turbocharger

CHECKING MANIFOLD PRESSURE

1. Disconnect and remove electric plug and mani- 5. Connect gauge hose to adapter, counterholding
fold pressure limiting switch, From 1978 Medel, the adapter,
$witch is located behind pop-off valve housing
as seen looking forward,

il

2. Screw adapter {with seal} of special tool in
valve housing and tighten slighily,
From 1978 Model, first install threaded adapter,
Special Tool $103/1,

Turbo 3,3

6. Check manifcld pressure ina road test oron a
dynamometer, Manifold pressure: 0,70 - 0,85 bar

3. Screw manifold presswre limiting switch in (0,7 - 0.85 atm).
adapter and tighten only finger tight, counter-
holding adapter, Fully accelerate car in Ist or 2nd gear and read

charge pressure between 4500 and 5500 rpm
(2nd personj. Manifold pressure can only be
checked in the acceleration phase,
4, Route gauge hose with pressure gauge from
passenger compartment to engine compartment, 1f pecessary, replace waste gate,

21 - 10 Checking Manifold Pressure Printed in Germany



Turbocharger 21

CHECKING FUNCTION OF MANIFOLD PRESSURE LIMITING SWITCH

Checking

1. Remove manifold pressure limiting switch,

2. Clamp manifold pressure limiting switch
carefuily,

3, Connect chmimeter between switch housing
and connecting terminal, Check that ohmmeter
reads 0 ohms.

4, Install tubeless tire valve (without valve insert)
on threads of switch,

5, Connect air pressure hose to pressure gauge
{at valve),.

8. Increase pressure carefully, Check that ohm=
meter goes to OO at about 1, 5 bar,

7. Drop pressure siowly until ohmmeter again
goes to 0, Now read pressure which should
be between 1,1 and 1,4 bar. If necessary
replace manifold pressure limniting switch,

Printed in Germany Manifold Pressure Limiting Switch 21 - 11



Turbocharger 21

No, Deseription Qty., , Note when . Remarks
Removing Installing
1 Hollow bolt i
2 Seal 2 Replace
3 Oil pressure line to 1
turbocharger
(hollow bolt)
4 Pressure sensor 1
5 Seal 1 Replace
6 Adaptor 1
7 Seal 2 Replace
& Adaptor 1
g Filter screen 1 Clean
10 Seal 1 Replace
11 Thermag nut 2 Replace
12 Washer 2
13 Gasket 1 Replace
14 Clamp 2
Turbocharger
13 Oil tank 1
16 Rubber grommet 1
17 Nut 2 Replace
18 Washer 2
18 Bracket 1
20 Bolt 1
21 washer 1
22 Hollow bolt 1
23 Seal 2 Replace
24 Oil line 1

Printed in Germany Turbocharger Oil Supply 21 -13
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Turbocharger

No, | Description Qty. RemovingNOte when Instelling Rermarks
25 Qil line from pump 1
to tank
26 Adaptor 1
21 Seal 1 Replace
28 Bolt 3
29 Washer 3
30 Gil pump 1 See page 21-15
31 Gasket 1 Replace
21 - 14 Turbocharger Cil Supply Printed in Germany



Turbocharger 21

PRESSURE OIL LINE CONNECTION FOR TURBOCHARGER WITH OIL PRESSURE
SWITCH (ACCESSORY:

No, Description Oty. . Notes . Remarks
Removing Installing

1 Qil pressure switch 1

2 Adapter 1

3 Seal 1 Replace

4 Qil line 1

5 Seal 1 Replace

6 Adapter 1

7 Seal 1 Replace

8 Ball 1

Printed in Germany - I, 1976 Turbocharger - Oil Supply 21 - 15
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Turbocharger

18 14 15 17

19
No. | Description Qty. Removinzme when Installing Remarks
1 Hollew bolt 1
2 Seal 2 Replace
3 Adapter 1
4 Seal 1 Replace
S Nut 3
8 Washer 3
7 Cil pump 1 Instail dowel pin of oil
pump shaft between
socket head screws of
pulley (13)
8 Nut 2
9 Washer 2
10 Cover, flange 1
21 - 16 Turbocharger Oil Pump Printed in Germany



Turbocharger 21

No Description Ot Note when Remarks
. io .
P y Removing Installing

11 Socket head screw 2

12 Washer 2

13 Pulley 1

14 Drive belt, 80 teeth 1 Tighten, must deflect
by 6 to 8 mm at center
under thump pressure

15 Bolt 3

18 Washer 3

17 Flange 1

18 0il seal 1 Replace, install properly
with VW 433

19 Gasket 1 Replace, coat both sides
with sealing compound

Printed in Germany -~ 1, 1976 Turbocharger Oil Pump 21 - 117






21 Turbocharger

REMOVING AND INSTALLING TURBOCHARGER OIL PUMP

Removing

1. Detach guard at exhaust pipe,

2, Detach pressure and inlet lines at ¢il pump,

3. Loosen bolts and remove oil pump with gasket.

Installing

Cbserve the following when installing: Note

Keys of left camshaft must be installed to
protrude beyond face of camshaft by 8 mm. Key
slots also have to be positioned properly so that
¢il pump cylindrical pin does nct rest in a slot,

1. Use new paper gasket,

2. Install cylindrical pin of oil pump shaft
between keys of camshaft,

8294

Y%

23 -18 Turbocharger Oi Supply Printed in Germany



Turbochaiger 21

CHECKING BOOST PRESSURE GAUGE

If boost pressure gauge in tachometer fails,
check all wire connections on tachometer or boost
pressure sender against wiring diagram. Pull off

wire on boost pressure sender.

Turn on ignition, Boost pressure gauge needle
must deflect fully. Hold disconnected wire against
ground, Needle must return to zero,

If gauge is OK, trouble is in pressure sender. 11
gauge is defective, tachometer will have to be
replaced.

Note

Resistance of boost pressure sender {measured
between connecting lug and }éousing)omust be
between 5 and 13 ohms at 20 C {68 F) and
atmospheric pressure.

Printed in Germany - I, 1276 Checking Boost Pressure Gauge 21 - 19






21 Turbocharger

REMOVING AND INSTALLING INTAKE AIR INTERCOOLER (1978 MODEL)

Removing

1, Loosen hose clamps on right side of intake air 3. Unscrew bolts and remove intake air inter-
intercocler and pull off hoses. coaler,
Loosen and remove bolt,

4, Remove turbo outlet duct to intake air inter-

2, Detach hose between waste gate and intake air cooler,
intercooler at intake air intercooler,
Loosen and remove bolt,

Installing

1, Check all O-rings, replacing if necessary,

2, Lubricate O-rings with iubricant before
installation,

3. To facilitate installation of turbo cutlet duct,
loosen hose clamps of rubber siceve on turbo
intake duct and push back sleeve, Also press
intake duct to the left a little,

21 - 20 Removing and Installing Intake Air Intercooler 11,1978 -Printed in Germany



Turbocharger 21

4, Turn turbo outlet duct fo one side, so that
marks on intercooler and turbo outlet duct
align or turbo outlet duct is installed without
stress,

Note

When replacing rubber seal on intake air inter-
cooler, make sure that it is positioned correctly
carrows face in forward direction).

Printed in Germany -~ II, 1978 Removing and Installing Intake Air Intercooler 21 - 23
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Fuel system

Ne, | Description Amft, Removing Notes Installing Remarks
1 Clamp 2
2 Vacuum hose 1
3 Hollow bolt 1
4 Seal 2 Replace
) Fuel return line 1
] Hollow bolt 1
7 Seal 2 Replace
8 Fuel feed line 1
9 Adaptor 1
10 Seal 1 Replace
11 Clamp 2
12 Vacuum line 1
13 Allen bolt 2
14 Washer 2
is warm-=up governor 1
16 Vacuum hose 1
17 Clamp 2
18 Control line,
(to waste gate) 1
19 Vacuum hose,
distributor 1
20 Nut 4
21 Washer 4
22 Coinector 1
23 Seal 1 Replace
24 Lock clip i
25-2 Fuel system

Printed in Germany



Fuel system 25

No. Description Amt. Removing Notes Instailing Remarks
25 Linkage 1
26 Hollow bolt 1
27 Seal 2 Replace
28 Fuel line 1
29 Allen holt 2
30 Washer 2
31 Cold start valve 1
32 Seal 2 Replace
33 Flange 1
34 Rubber/metal pad 2
35 Clamp 2
36 Hose 1
3% Clamp 2
38 Hose 1
39 Injection valve G
40 Seal 6 Replace
41 Nut 12
42 Washer 12
43 Throttle valve 1
housing
44 Gasket 12 Replace, install
' correctly
45 Flange g

Printed in Germany Fuel system 25-3
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Fuel system 25

No.| Description Amt, ( Removing Notes Installing Remarks
1 Hollow bolt 6
2 Seal 12 Replace
3 Banjo Fitting 6
4 Injection lines
Cylinders 4 - 6 1
5 Injection lines
Cylinders 3 = 3 1
G Hollow bolt 1
7 Seal 2 Replace
8 Holtow bolt 1
9 Seal 2 Replace
10 Fuet return line 1
11 Plug 1
12 Seal 2 Replace
13 Fuel feed line 1
i4 Adaptar 1
15 Seal 1 Replace
16 Fillister head screw 15 Observe installation Page 25 - 6
notes
17 W asher 15
18 Mixture control 1
unit
19 Plug (Allen bolt) 1
20 Seal 1 Replace
21 Gasket 1 Replace
22 Nut 1
23 Washer 1

Printed in Germany Fuel system 25-5



25 Fuel system

t
No. Description Amt, . Notes . Remarks
Removing Installing

24 Mixture control unit

lower 1
25 Rubber/metal pad 1
26 Nut 1
27 Washer 1
98 Bracket 1

INSTALLATION NOTES

- REMOVING AND INSTALLING

1, Torque fillister head screws 1 through 4 cross-

wise to 10 Nm (1. ¢ kpm),

Schraube 1.4 !

MIXTURE CONTROL

2. Tighten other fillister head screws and hex head
screws (5 min longer) with spring and plain
washers to block and loosen again 1 trun each.

The 5th screw is a hex head serew due to the
lack of adequate space.

25-6

Fuel system

Printed in Germany



Fuel System 25

CHECKING AND ADJUSTING AIR FLOW SENSOR PLATE AT REST POSITION

Checking

1. Pull off plug for safety switch on mixture con-
trol unit,
Turn ignition on and off again after approx. 10
seconds,
Upper edge of air flow sensor plate must be
flush with beginning of cone or max. 0.5 min
higher {try for lewer position).

2. Air flow sensor plate must be level and centered
in the venturi cone, The edges of the plate mus!
not touch the sides of the cone and restrict the
free movement of the plate and lever.

Adjusting

An excessively high air flow sensor plate setting
can be corrected by driving down the stop spring
guide pin accordingly, using a drift and a light
hammer.

Note

Adjust very carefully, so that guide pin is not

driven too deep. Avoid frequent adjustments in N s

both directions, since press fit of pin will not R k

hO].d- B o ”i;
Printed in Germany - II, 1878 Checking and Adjusting Alr Flow Sensor 95 - 6 a

Plate at Rest Position
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Fuel System

REMOVING AND

INSTALLING FUEL DISTRIBUTOR OF

MIXTURE CONTROL UNIT

Notes
0. | Descriptio ty. Remarks
N escription Qty Removing Installing e
1 Fillister head screw 3 Torque to 0, 35 mkg
(2,5 ft Ib)

2 Fuel distributor 1 Caution! Do not If control piston has Don't dis-
let control piston been removed, clean assermble
fall out thoroughty with unused

gasoline before instal-
ling

3 O-ring 1 Replace, lubricate and
instail new O-ring in
groove of fuel distribu-
tor

4 Air flow sensor 1

256 -6b Removing and Installing Fuel Distributor in Mixture Control Unit Printed in Germany
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DISASSEMELING AND ASSEMBLING MIXTURE CONTROL UNIT

14
42 41 16

25-64d Disassernbling and Assembling Mixture Control Unit Printed in Germany
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REPLACING PRESSURE RELIEF AND RESIDUAL PRESSURE VALVES

. i Notes
No, { Description Oty., 3 . Remarks
Removing Installing
1 Adapter with residual 1 Torque 1.3 - 1.5 mkg
pressure valve (assembled (9.4 -~ 10,8 ft 1b)
unit)
2 Spring 1
3 Shim (0.1, 0,15, 0.3, 3 Install same shims re- Check systenl
0.4, 0,5 mm thick as moved (always 2) pressure
req. )
4 Flat seal 1 Replace
] O-ring 1 Replace
6 Piston 1 Use tapered wood Check, if damaged
peg if necessary replace fuel distributor
(close tolerance part)
7 | O-ring 3 Check, replace if
necessary
& Set of parts 1
9 Fuel distributor 1 De not disassemble
Printed in Germany - II. 1978 Replacing Pressure Relief and Residual 25~ 6c

Pressure Valves



Fuel System 25

5. Center adjusting Iever in air flow sensor 8. Align angular clearance between air flow
housing and tighten mounting screws. sensor plate and venturi. The angular clearance
must be uniform, It can be checked with a
0.10 mm feeler gauge. This requires that
height adjustment fest position) of air flow
sensor plate be correct.

Printed in Germany - II, 1978 Disassembling and Assembling 25 - 614
Mixture Countrol Unit
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DISASSEMBLING AND ASSEMBLING MIXTURE CONTROL UNIT

1. Preassemble adjusting lever, spring and pivot 3. Make sure that spring fits properly,
fork lever prior to installation in air flow
sensor housing.

2, Use an apprepriate cylindrical pin for this pur- s S
pose, e.g, one from adjusting lever of 911 .
mixture control unit or a standard 8 h 8 x 80
DIN 7 cylindrical pin. Both ends of pin must
be chamfered.

4, Guide assembled parts info air flow sensor
housing and push out cylindrical pin used for
assembly carefully with the original cylindri-
cal pin,

25+~ 8h Disassembling and Assembling Mixture Control Unit Printed in Germany
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25

No, | Description Qty. Removing Installing Remarks

33 Cylindrical pin 1

34 | Adjusting lever 1 Check

38 Pivot fork lever 1

36 Spring 1

317 Spacer 2

38 Fillister head screw 2 Torque 0,47 ~ G,53
mkg (3.4 - 3.8 ft 1b)

29 Counterweight 1 Position correctly

40 Fillister head screw 1

41 Locknut 1

42 | Plug, safety switch 1 Turned approx. 15°
toward venturi

43 Stop spring 1 Position correctly

44 1 Insulator i

45 | Air flow sensor housing 1 Lubricate hearing bores

with silicone grease

Printed in Germany - II, 1878

Disassembling and Asscmbling
Mixture Control Unit

20~6g
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TOOLS

H

i

ro

g

0 4

£

§

DN A S Y L
S e B e .
H

g

i

4

4

1

]

No. Description Special Tool Remarks
1 Adjusting wrench P 377
2 Special screwdriver P229 ¢

Printed in Germany Adjusting Idie 25 - 7
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ADIJUSTING IDLE

Note

Test requirements: 3, Connect CO tester and separate tachometer

Engine must be in perfect mechanical condition according to manufacturer's instructions,

and ignition timing set correctly, Separate 2~pole plug connector when connec-
ting tachometer, Use jumper wires to bridge
connectors and provide terminal for connecting
black/violet wire fo tachemeter or engine

1, Rug engineoto operating temperature (about tester, Black/violet wire normally goes to

3¢ C/176 Fy, terminal 1 of the distributor., The tachometer

or engine tester is connected to this wire,
which normally goes to terminal 1 of the

2. Remove air cleaner, distributor,

3, Detach air hose at air pump ard plug open
end of hose,

Warning

Never hold black/vioclet wire against any ground
while engine is running,

4, Check if manual accelerator lever is at bottom
stop.

25 -8 Adjusting Idle I, 1976 - printed in Germany



Fuel system 25

Caution

a) Always adjust CO from lean to rich,
Example: if idle screw setting is too rich,
first turn counterclockwise further than
necessary and then clockwise to nominal
setting.

6, Turn air correction screw on throttle valve b
housing until specified speed is reached, Use
special tool P 229 ¢,

Bt}

Never apply pressure to adjusting wrench while
adjusting {(engine stops).

¢) Turn control screw very slightly as very small
turps alter amount of CO in exhaust gases
considerably. Maximum adjustment on
mixture control screw is 1/2 turn,

d) When checking (or adjusting) CO, plug
adjusting hete before taking CO reading, If
hole ist not plugged, extra air will be pulled
inte control unit giving wrong reading.

7. Adjust CO. 9, Remove wrench,
Remave plug with seal in top of mixture
control unit, Caution

Never leave wrench in adjusting hole when
accelerating engine as this could severely damage
mixture control unit,

8. Guide adjusting wrench P 377 in. 10, Accelerate engine briefly.
Turning clockwise richens mixture; counter=
clockwise leans mixture,

Printed in Germany =~ I, 1976 Adjusting Idle 25 -9




25 Fuel system

11, wait unti! CO tester shows a concentration of
exhaust gas at idle speed.
See Page 25 - 15 for adjusting data.
If necessary repeat procedure,

12, Install air cleaner again and recheck idle
speed and CO content.

Caution
Complete adjustments as quickly as possible
to prevent overheating intake ports,

REMOVING AND INSTALLING AUXILIARY AIR VALVE

1, Remove air cleaner,

2. Loosen clamps and disconnect hoses,

3. Pull off electric plug connectors,

4, Loosen socket head screws and remove
auxiliary air valve.

25 -10  Adjusting Idle Printed in Germany
Removing and Installing Auxiliary Air Valve
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Fuel System

ADJUSTING IDLE (1978 MODEL)

TOOLS

No.{ Description Special Tool Remarks

1 Allen key 9156

Printed in Germany - Ii, 1978 Adjusting Idie 1978 Model 25 - 10a
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ADJUSTING IDLE 1978 MODEL

Note

Alr cleaner must be installed for all adjustments.

1, Detach alr hose from air pump and imtall a
suitable plug in open end of hose.

2. Turn control screw on throttle housing until
specified speed is reached,

Figure shows control screw without air cleaner

3. Adjust mixture. Insert special tool 9156 inte
spring-loaded Allen key in mixture control unit,
Press down special tool approx. 18 mm to
engage spring-leoaded Allen key in mixture
control screw.

4. See notes on page 25 - 9 and adjusting values
on page 25 ~ 16,

25 -10b Adjusting Idle

Printed in Germany
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ADJUSTING IDLE — US CARS SINCE 1986 MODEL

Engine Type 930/68

TOOLS
e Al Dol
- “; ; oo W%;m%g
e | o o
o {E 1 %
H
|
| 2
I
i}
i
! — I — ¥
I
i
! 4
No. { Description Special Tool Remarks
1 Adjusting wrench 9156
2 Adapter US 8040
3 CO tester UsS 4492
4 Special screwdriver P 229 b or
P229¢c

Printed in Germany - V1, 1985 Adijusting Idle 25-10¢
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ADJUSTING IDLE

Note 3. Insert a suitable plug in the air hose
between the air pump and blowoff
Adjusting Requirements: switching valve.

Engine must be in perfect mechanical condi- ;
tion, Electric equipment must be switched
off during adjustments. Adjustments must
be completed as quickly as possible, to
avoid excessive heat in the intake ports
and consequently wrong CO values.

Adjustments must be performed with the
air cleaner mounted.

1. install adapter US 8040 and CO tester
US 4492 on the test connection.

4. Run engine to operating temperature
(80 o 90° C oil temperature).

5. Turn control screw on the throttle
housing until specified engine speed of
900 = B0 rpm is reached.

2. Disconnect plug for oxygen sensor and
connect CO tester to instructions
supplied with equipment.

Picture shows the control screw without
the charging air cooler and air cleaner.

25-10d Adjusting ldte Printed in Germany
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25

6. Check CO level. if the CO level is not
within specifications, correct the adjust-
ment on the mixture control unit.
Insert Special Tool 9156 in the spring
loaded wrench in the mixture control
unit. Press special teol down about 18
mm to have the spring loaded wrench
engage in the mixture control screw.

Turned clockwise = richer mixture.
Turned anticlockwise = leaner mixture.

CO level: 0.6 £ 0.2 % by volume.

Note

The charging air cooler, complete air
cleaner and lead-sealed wrench witl have to
be removed (see page 25 - 10 f), if the CO
level has to be corrected on the mixture
control unit.

7. After finishing adjustments, connect the
oxygen sensor plug, install the air hose
and screw the plug in the test connection,

Give threads of piug a thin coat of Bosch
VS 140 16 Ft or Optimoly Ht.
Torque: 15 Nm (11 ft. Ibs.).

Printed in Germany - VI, 1886 Adjusting ldle

25-10e
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CORRECTING CO ADJUSTMENT ON MIXTURE CONTROL UNIT — US CARS

1. Remove the lead-sealed wrench and replace
it with a new wrench, Part No.
930 110 810 01, if the CO level is not
within specifications.

2. Adiust CC and engine idle speed.

3. Apply one drop of Loctite No. 270 in the
bore of the adjusting wrench and close
the bore with a plug, Part No,

930 110 921 00, after finishing adjust-

ments,

25-10°¢ Correcting CO Adjustment on Mixture Control Unit Printed in Germany
— US Cars
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TOOLS

[EH]
i m’,s,,;f

a4

=
L
s

No.| Description

Special Tool

Remarks

1 Pressure gauge

P 378 a

Fuel Pregsure Tool

25 - 11

Printed in Germany

« 1, 1976




25 Fuel system

CHECKING PRESSURE

Note 1

For better understanding we have numbered
connections and lever positions of change-over
valve in the following text,

Connecting and Bleeding Pressure Gauge

1. Remove air cleaner, 3. Switch selector valve to position 2, Let
pressure gauge hang down (by its hose),
disconnect Z-pole plug at mixture control
unit (arrow) and turn on igniticn {fuel pump
runs). Move change-over valve lever to

2. Remove line from mixture control unif to position 3 about 5 times at intervals of 10

control pressure regulator at control pressure seconds.

regulator, Connect selector valve into line as

shown {connection 1 to centrol pressure regula-

tor, Connection 3 to regulator feed line).

25 -12 Connecting and Blesding Pressure Gauge Printed in Germany
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CHECKING “COLD” CONTROL PRESSURE CHECKING “WARM" CONTROL PRESSURE
{cold or warm engine)

This test can only be made on a cold engine.
This test is absolutely essential for starting or This test is carried out on a coid or warm engine.

warm-up probiems.
Connect.and bleed.pressure gauge..

1. Connect and bleag pressure gauge.

1. Disconnect 2-pole plug {arrow) at mixture
2. Disconnect 2-pole plugs at mixture control control unit and turn on ignition (fuel pumps
unit and contro! pressure regulator, and turn eun)
on ignition {fuel pumps run}.

2. Move selector valve to position 2.
Control pressure will now rise slowly and must
reach specified value when control pressure
regulator has been controlled. Off time varies
according to ambient temperature. If necessary,
replace control pressure regulator.

4. Refer to Testing and Adjusting Data on Page
25 - 15 and 25 - 16 for nominal pressure
corresponding with outside temperature at
moment of testing.

Caution

5. Any variations mean control pressure regulator
must be replaced. Be sure to connect 2-pole plug to mixture
control unit.

Printed in Germany - |if, 1981 Checking Cold Control Pressure 25-13
Checking Warm Control Pressure
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FROM 1878 MODELS, TURBO 3.3
ALSO MEASURING CONTROL PRESSURE
“WARM WITH FULL THROTTLE ENRICHMENT*

CHECKING CONTROL PRESSURE “WARM -
FULL THROTTLE ENRICHMENT"

1. Check control pressure “warm”™ (fuel pumps must be 4. Pump warm-up regulator to approx. 0.5 bar (7 psi)
running). pressure.

2. Disconnect pressure hose for warm-up regulator at
throttle housing.

Note

A pressure above 0.8 bar {11 psi) couid damage the
diaphragm in the warm-up regulator.

Control pressure will now drop and muss reach the
specified value with warm-up regulator out of action
{see page 25 - 16). If necessary, replace regulator.

3. Connect tester VW 1274 with {iocally made) adapter
on disconnected hose (to warm-up regulator).

g s

SN B S
S ey

25-14 Checking Warm Control Pressure Printed in Germany
Checking Control Pressure “Warm - Fuil Throttie Enrichment”
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CHECK!NG SYSTEM PRESSURE

1. Connect and bleed pressure gauge.

2. Move selector valve to position 3.
Disconnect 2-pole plug at mixture control
unit and turn on ignition.

3. System pressure must have now reached
specified value.

Printed in Germany - 1ii, 1981 Checking System Pressure 25-14 3
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25

CHECKING FUEL DELIVERY RATE FOR CONTROL PRESSURE CIRCUIT

Requirements: Fuel pumps in correct
operational conditicn.

Checking

1. Connect and bleed pressure gauge.

L S,
T ey e B
e

3. Unscrew hose from Special Tool P 378 on warm-
up regulator and hold end in a measuring glass
with volume of at least 500 cc.

4, Turn on ignition.

5. Move switching valve to position 2 and let
electric fuel pumps run exactly 1 minute by
pulling off two-pin plug on mixture control
unit. Stop by switching valve to position 3 and
measutre delivery rate.

Test value: 160 to 240 ce/minute.

If measured valug is outside of tolerances, the cause
will be in the fuel distributor. Replace fuel
distributor.

25-14b Checking Fuei Delivery Rate

for Control Pressure Circuit

Printed in Germany
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TESTING AND ADJUSTING DATA FOR CIS FUEL INJECTION

Test Testing and Adjusting Data Special Notes

Electric fuel pump
delivery rate min. 1170 em® /30s Page 20- 3
{valid for both pumps together)

Control pressure “cold” Diagram for warm-up control Page 25 - 13

(acc. to outside temp.) Part No. 911.606.105.02
and 930.606.105.00

Bosch No. 0438 140 016
and 0 438 140 022

Control pressure “warm” Page 25-13
Engine Type 830/51, 930/53 2.8 - 3.0 bar {atm}
System pressure 6.0 - 6.7 bar {atm) Page 25-14 a
Leak test
min. pressure after 10 minutes: 1.7 bar {1.8 atm}

20 minutes: 1.5 bar {1.6 atm)
Injectors opening pressure 2.1-3.2 bar {atm)

ldle adjustments
Idle speed 900 - 950 rpm
950 - 1050 rpm (1977 Modei)

CO level Engine Type 230/61 1t03% *
930/632t04 % * * air pump dis-
. connected
Printed in Germany - |li, 1981 Testing and Adjusting Data for 25-15

CiS Fuel Injection
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TESTING AND ADJUSTING DATA FOR CIS FUEL INJECTION
(1978 MODEL)

Test

Testing/Adjusting Data

Special Notes

Electric fuel pump
Delivery rate

Control pressure “cold”
(according to outside temp.)

Control pressure “‘warm”’
“Full throttle enrichment”

System pressure
Testing value
Adjusting value
Leak Test

Min. press. after 10 min.
after 20 min.

Fuel injectors
Opening pressure

Delivery rate -
Control pressure
circuit

at least 1‘!70/<:m3 /30 sec.
{for both pumps together}

Diagram for control pressure

regulator
Part No. 930.606.105.03
Bosch Ne. 0438 140 054

30

T
4

25

20

05

bar

3.65% 0.20 bar

2.9% 0.20 bar

6.0 to. 6.7 bar
6.2 to 6.5 bar

1.6 bar
1.4 bar

2.1+ 1.1 bar

160 to 240 cm3 /min

Page 20 - 3

Page 25 - 13

Page 25- 13

Page 25-14 a

Page 25 - 14 b

25-16

Testing and Adjusting Data for CIS Fuel Injection

i, 1981

- Printed in Germany
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Test Testing/Adjusting Data
Idle adjustment Engine Type USA California
{oil temp. approx. 90° ¢/
1852 F)
Idle speed rpm 930 all 10007 50 1000 ¥ 50
CO level in % 930/61 2 to 3* 2 to 3*
930/63/64
* Air pump disconnected.
Printed in Germany - 1ll, 1981 Testing and Adjusting Data for 25-16a

CIS Fuel Injection
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TESTING AND ADJUSTING VALUES FOR K-JETRONIC SINCE 1986 MODEL

Engine Type 930/68

Test Step Specifications Remarks

Electric fuel pump
Delivery rate at least 1500 cc / 30 sec. Page 20 - 3
{vaiid for both pumps together)

Control pressure “cold”’ Diagram for warm-up regulator Page 25 - 13
{equal to outside temperature) Part No. 930.606.105.06
Bosch No. 0 438 140 153

1 - without charging pressure

2 - with charging pressure

Control pressure *““warm’’ 3.76 + 0.20 bar {kp/cm?2) Page 25 - 13
“full throttle enrichment* 2.90 £ 0.20 bar (kp/cm?2)
System pressure
Test value 6.7 to 7.4 bar (kp/cm?2) Page 25- 14 a
Adjusting value 6.9 to 7.1 bar (kp/cm?2)
Leak test

Minimum pressure

after 10 minutes 1.6 bar (kp/cm?2)

after 20 minutes 1.4 bar (kp/cmZ2)
Fuel injectors

OCpening pressure 2.7 + 1.1 bar (kp/cm2)
Control pressure circuit

Delivery rate 160 to 240 cc / min. Page 26 - 14 b
Printed in Germany - V|, 1985 Testing and Adjusting Values for K-Jetronic 25-16¢

— Since 1986 Model
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Test Step Specifications

idle speed Eng. Type | Europe USA California Japan Sweden Canada
{approx. 90° C
oil temperature}

rpm 930 all 950450  1000+50 1000:50 1000 1000 950+50
930/68 900+50 +50 150

CO level in % 930/60 2 to 4* — — — 1.6 to -
by volume 2.5*%

930/61 — 2toc3* 2to3* - — _
930/63
930/64

930/62 - - — 1.5t0 — -
930/65 2%

930/60 1.5 to — — — - 1.5 to
models 2.5* 2.5*
81/82

930/66 1.5 to — — - — 1.5 10
modeis 2.b* 2.6*
83/84

*/* *
930/68 - 0.6x0.2

1986
model

*  Air pump disconnected.

** Measured in front of catalytic converter
and oxygen sensor plug disconnected.

25-16d Testing and Adjusting Values for K-Jetronic Printed in Germany
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REMOVING AND INSTALLING THERMO-VALVE

Removing

Disconnect plug, locsen hose clamps and
remove mounting bolt,

CHECKING THERMO-VALVE

1, Detach vacuum hoses,

2. Blow air (by mouth) into vacuum hose taken

off T-adapter,

3. Thermo-valve must not be open when engine
is warm.

Termo-valve must be open at an agnbient
o
femperature of less than 20 C (63 F),

Printed in Germany - [, 1976 Removing and Installing Thermo-Valve 20 =17
Checking Thermo-Vvalve
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Note

A 0,5 mm long piece of resistance wire (3 chms)
is Installed in lead running to thermo-valve,

A 3 ohm resistor (about 10 watts) must always be
used when checking thermo-valve, e.g. to check
while instalied in car,

REMOVING AND INSTALLING AUXILIARY AIR VALVE

Removing

Detach vacuum hose, remove bolts, loosen
hose c.amp and remove auxiliarv air vaive,

25 =18 Checking Thermo=Valve Printed in Germany
Removing and Installing Auxiliary Air Valve
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REMOVING AND INSTALLING ATR CLEANER (1978 TURBO 3.3)

Note
when installing, be careful that spring-loaded Allen

key for idle adjustment on mixture control unit is 4, Unscrew mut slightly and remove air cleaner,
not damaged,

1, Unscrew bolts and detach vent hose of air

cleaner,

5. On cars with air conditioning, locsen com-
pressor and place to one side,

3. Loosen vent hose clamp on oil filler neck and

pull off hose,

Note

Be careful nof to damage rubber seal on induction system
air cooler while removing and installing air cleaner,

25 - 19

Removing and Installing Air Cleaner

Printed in Germany - II, 1978
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Exhaust System

EXHAUST SYSTEM LAYOUT

Heat exchanger

i

Waste gate

2

Bypass line

3

4  Turbocharger

Muffler

6]

Reactor

6

26 =1

Exhaust System Layout

Printed in Germany
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Exhaust System

43 40 39

28 35 42

36 37 41

26 -2

Disassembling and Assembling Exhaust System

Printed in Germany
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No, | Description Qty. RemovingNOte when Installing Remarks
1 Thermag nut 2 Replace

2 Bolt 2

3 Clamp 2

4 Thermag mut 4 Replace

5 Socket head screw 1

5 Clamp 1

7 Muifler 1

8 Seal 1 Replace

2 Support ring 1

10 Gasket 1 Replace

11 Thermag nut 2 Replace

12 Holder, thermag nut 1 Replace

13 Bolt 4

14 Nut 3

15 Washer 3

16 Turbocharger 1 Installation

notes on
Page 21 -1

17 Carrier, turbocharger 1

13 Gasket 1 Replace

19 Gasket 1 Replace

20 Thermag nut 4 Eeplace
21 Lockplate 4 Replace

22 Bypass line 1

23 Gasket 1 Replace

Printed in Germany

Disassembling and Assembiing Exhaust System

26 -3




26 Exhaust System

Not
No, Descriptions Qty. A ote when B Remarks
Removing Installing

24 Thermag put 4 Replace

25 Lockplate 4 Replace

26 Waste gate 1 Installation
notes on
Page 26 = 7

27 Gasket 1 Replace

28 Thermag nut 3 Replace

28 Bolt 3

30 Gasket 1 Replace

31 Thermag nut 3 Replace

32 Bolt 3

33 Gasket 1 Replace

34 Exhaust line 1

35 Thermag nut 4 Replace

36 Bolt 4

31 Gasket 2 Replace

38 Heat exchanger 2

39 Thermag nut 12 Replace

40 Washer 12

41 Reactor 2 Torque 2.5 mkg Instaliation

(18 1t 1b) notes on

Page 26 - 5

42 Gasket & Replace

43 Pipe 6

26 -4

Disassembling and Assembling Exhaust System

Printed in Germany



REMOVING AND INSTALLING REACTOR

TOOLS
A
2 A
e e§
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x‘/{ o
e ff’“’”’
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A
s i ):.*”()
e
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e
«
\Q
No. Description Special Tool Remarks
1 Socket wrench PS110

INSTALLATION NOTES

Tighten nuts evenly to 2.0 - 2.3 mkg {15 - 17 ft Ib).

Printed in Germany - I, 1981 Removing and [nstalling Reactor 26-5
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26

No. [ Description Qty. ) Note when . Remarks
Remeving Installing
1 Valve {flange 1
2 Hollow bolt i
3 Seal 2 Replace
4 Control line 1
5 Rublber grommet 1
6 Holiow bolt 1
i Seal 2 Replace
8 Vent line 1
9 Rubber grommet 1

10 Locknut 6 Replace

11 Washer &

12 Waste gate cover 1 Caution! installation
Cover under spring notes on
tension, Pages 26 - §

13 Shim 2

i4 Spring 1

15 Nut, 1 Replace

self-locking
16 Washer 1
17 Piston 1
ig Diaphragm 1 Replace, Mount Installation
textile side (printed) notes on
facing piston, Pages 26 = 9

18 Diaphragm plate 1

20 Valve 1 Check, replace
if necessary,

21 Thermag nut 3 Replace

22 Waste gate base 1 Mount correctly with Installation
respect to waste gate notes on
valve Pages 26 ~ 9

Printed in Germany

Disassembling and Assembling Waste Gate

26 = 7




26 Exhaust System

Note vt |
No. | Description Qty. | et when . Remarks
Removing Installing
23 Valve gasket 1 Replace
24 Waste gate valve 1 See Page 26 - 2
housing
26 -8 Disassembling and Assembling Waste Gate

Printed in Germany




Exhaust System 26

DISASSEMBLING AND ASSEMBLING WASTE GATE

1, Join waste gate base to valve housing and Mount waste gate cover in press when assembling,
tighten mounting nuts slightly,

i d
ﬁj% fg

2. Align base and valve housing with a mandrel
or long shaft drifl of 10 mm (5/18 in,) dia-
meter, Tighten mounting nuts evenly,

&

e
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EQ »

i
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»

i

i

i
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i
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i
H
5

Diaphragm instalied correctly,

Printed in Germany Disassembling and Assembling Waste Gate 26 - 9
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Disassembling and Assernbling Air Injection
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s o ot Note when Remarks
No. escription Y. Removing Installing
1 Wing nut 1
2 Cover 1
3 Filter element 1 Check, repiace if
necessary
4 Filter housing 1
2 Bolt 1
6 Washer 1
7 Washer 1
8 Boit 3
9 Washer 3
10 Bolt 2
11 Washer 2
12 Washer 2
13 Idler asserbly 1 see Page 26 ~ 15
(pulleys 2 + 3)
14 Drive belt, 72 teeth 1 Tighten, it must deflect
(Engine Type 230/53 by 6 to 8 mm (1/4 to
73 teeth) 5/16 in) at center under
thumb pressurs
15 Boit 1
16 Washer 1
17 Washer 1
18 Spacer 1
19 Rubber bearing 1 Check, replace if
necessary
20 Bracket 1
21 Rubber bearing 1 Check, replace if
necessary
22 Washer 1
23 Nut 1

Printed in Germany - I, 1976 Disassembling and Assembling Air Injection 26 -13
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J st
No,| Description Oty. . Note when . Remarks
Removing Installing

24 Washer 1

25 Washer 1

26 Bolt 1

21 Washer 1

28 Air pump 1

29 Rubber bearing 1 Check, replace if
necessary

30 Spacer 1

31 Rubber bearing 1 Check, replace if
necessary

32 Spacer 1

33 Air pump mount 1

34 Socket head screw 3

30 Washer 3

a6 Pulley 4 1

37 Hollow bolt 1

38 Seal 2 Replace

39 Adapter 1

[

40 Seal 1 Replace

41 Nut 3

42 Washer 3

43 Oil pump 1 Mount cil pump shaft
dowel pin between
socket head screws
of pulley 1.

44 Nut 2

45 Washer 2

46 Cover, flange 1

26 - 14 Disassembling and Assemnbling Air Injection
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Exhaust System 26

Note when
No, | Description ty. . . R ki
BPL Qty Removing Installing emars
47 Socket head screw 2
48 Washer 2
49 Pulley 1 1
50 Drive belt, 80 teeth 1 Tighten, it must
deflect by & to 8 mm
(1/4 to 5/16 in,) at
center under thumb
pressure
o1 Boit 3
52 Washer 3
53 Flange 1
o4 Seal 1 Replace, install
correctly with VW 433
55 Gasket 1 Replace, coat both
sides with sealing
compound

REMOVING AND INSTALLING 2/3 IDLER SPROCKET ASSEMBLY

When removing or installing 2/3 idler sprocket
(pulley) assembly on Engine Type 930/53, note
that mounting bosses are offset to one side.,

Printed in Germany
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26 Exhaust System

REMOVING AND INSTALLING AIR PUMP

Removing

1. Locsen bolts and hoses on diverter valve and 3. Loosen nut on bracket and bolts on air pump
remove valve, mount,

2. Loosen clamps and remove hose between 4, Peel off toothed belt and remove air pump
mixture control unit and valve housing. with mount,

Installing

1, Install air pump with air pump mount and
install toothed belt.

2, Press air pump to the left slightly and tighten
the belt on air pump bracket, Under thumb
pressure, the toothed belt should deflect (at
midpoint) by 6 = 8 mm (1/4 to 5/18 in.).

26 - 16 Removing and Installing Air Pump frinted in Germany



Exhaust System 26

REMOVING AND INSTALLING AIR FILTER OF AIR PUMP

Removing Note

1. Loosen and remove air hose between air pump
and diverter valve,

When installing make sure that the air filter
does not touch other parts,

Printed in Germany Removing and Installing Air Pump 26 =17
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REMOVING AND INSTALLING CONTROL VALVE

Removing

1. Loosen clamps and pull control line off.

2. Loosen bolts and remove contrel valve,

Installing

Connect control line hoses properly.
Connect hose from diverter valve to control valve
at connection 1 (green ring).

REMOVING AND INSTALLING DIVERTER VALVE

1. Loosen and remove air hoses and contrel line,

2. Loosen bolts and remove valve,

26 -18  Removing and Installing Control Valve Printed in Germany
Removing and Installing Diverter Valve



Exhaust System 26

REMOVING AND INSTALLING AIR INJECTION LINE AND ADAPTER

1, Remove heat exchanger and reactors, 4. Tighten adapters to 1,0 = 1.2 mKkg
{7 -9 ftlby,

2. Loosen and remove check valve,

M

A

3, Loosen air injection line and connections
at adapters,

Note

Loosen the oil line slightly at the {ront left
adapter and move aside for clearance,

Ea,

Printed in Germany - 1, 1876 Removing and Installing Air Injection 26 - 13
Line and Adapter



26 Exhaust System

CHECKING CONTROL VALVE, DIVERTER VALVE AND CHECK VALVE

Note

In operation control valve, diverter valve and
check valve are connected with each other. A
defective control valve could also destroy diver-
ter valve as well as check valve.

Always check all three parts, if one of them
fails,

Checking Control Valve and Diverter
Valve

1. Disconnect control hose line at pressure line.

2, Inject compressed air having a max, pressure
of 1.0 bar (1,0 atm) into disconnected con-
trol line, Check if diverter valve blows off
in open air.

Checking Check Valve

Check valve should only open in direction cf
air injection. It must be closed in opposite
direction.

26 - 20 Checking Control Valve and Diverter Valve
Checking Check Valve
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REMOVING AND INSTALLING EGR FILTER

Removing

Unscrew coupling nuts,

REMOVING AND INSTALLING EGR VALVE

Removing

1. Petach vacuum hoses,

2. Disconnect pipe at valve.

3. Unscrew mounting bolts,

Installing

1. Use new gasket,

Printed in Germany -1, 1278 Removing and Installing EGR Filter 26 - 21
Reroving and Installing EGR Valve



26 Exhaust System

2. Connect vacuum hoses as follows:

1st stage ~ from upper vacuum unit to left
throttle housing connection (in
driving direction). Connections
are marked with red rings,

2nd stage - from lower vacuum unit to right
throttle housing connection (in
driving directiosn),

CHECKING EGR VALVE

1. Remove air cleaner,

2. Detach upper vacuum hose at EGR valve,

3. Connect upper vacuum hose of 1st stage
with an approx, 1 meter (3 feet) long hose.

4, Star! engine and let it run at idle speed.

3
ey M
0

Detach vacuum hose at distributor and

o
.

connect it to hose using an appropriate piece
of tubing. Alse check whether vaive stem
can be meved up.

Repeat this check several times by detaching
and attaching hose,

A mirror must be used to see valve stem's
movement,

26 =22 Removing and Instaliing EGR Valve Printed in Germany
Checking EGR Valve
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DISASSEMBLING AND ASSEMBLING AIR INJECTION

6

40] 3230 |28 13 17

48495045 44 53 515254 55 56 57 585962 60 61 272625 24 2322 21 3
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Notes
No, | Description Qty. Removing Installing Remarks
1 Nut 1
2 Spring washer 1
3 Hose clamp 1
4 Air cleaner housing 1
lower section
b5} Hose clamp 1
6 Hose 1
7 Wing nut 1
8 Cover 1
9 Filter cartridge 1 Check, replace if
necessary
10 Bolt 1
11 | Spring washer 1
12 Washer 1
13 Bracket 1
14 Bolt 1
15 Spring washer 1
16 Washer 1
17 Alr pump 1
18 Socket hd, screw 3
19 Spring washer 3
20 Sprocket 1
21 Nut 1
22 | Spring washer 1
23 Washer 1

Printed in Germany - 1II, 1978 Disassembling and Assembling Air Injection 26 -~ 25






26 Exhaust System

s Notes
No, | Description Qty. ) ) Remarks
Removing Installing

24 | Rubber mount 1 Check, replace if
HBCSSS&T){

25 Air pump holder 1

26 Spacer 1

29 Rubber mount 1 Check, replace if
necessary

28 Nut 1

29 Spring washer 1

30 Washer 1

31 Rubber mount 1 Check, replace if
necessary

32 Spacer 1

33 Rubber mount 1 Check, replace if
necessary

34 Spacer 1

35 Bolt 1

36 Spring washer 1

37 Washer 1

38 { Rubber mount 1 Check, replace if
necessary

39 Spacer 1

40 Mount 1

41 Rubber mount 1 Check, replace if
necessary

42 1 Rubber mount 1 Check, replace if
necessary

43 Rubber mount 1 Check, replace if
necessary

44 Hollow bolt 1

26 - 26 Disassembling and Assembling Air Injection Printed in Germany
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o Notes
No. | Description Qty. . . Remarks
Removing Installing

45 Seal 2 Replace

46 Adapter 1

47 | Seal i Replace

48 Nut 3

49 Spring washer 3

50 | Oil pump 1 Install cyl. pin of oil
pump shaft between
capscrews of air pump
drive gear

ol Nut o

&2 | Spring washer 2

53 | Intermediate flange 1

cover

54 Socket hd, capscrew 2

55 | Spring washer 2

56 Sprocket 1

57 Drive belt 1 Check, replace if
necessary, tighten

58 Bolt 3

59 Spring washer 3

60 Intermediate flange 1

61 Gasket 1 Replace

62 Oil seal 1 Replace, position
correctly, use proper
tool, e.g. VW 433

Printed in Germany -~ II, 1978 Disassembling and Assembling Air Injection 26 - 27



26 Exhaust System

CHECKING AND ADJUSTING DRIVE BELT OF AIR PUMP

Checking

Drive belt tightness is correct if belt gives under
thumb pressure applied at point midway between
sprockets by 6 to 8 mm,

Adjusting

1. Loosen bolt slightly (arrow),

2. Turn self-locking adjusting bolt until belt
tightness is correct. Tighten bolt.

26 - 28 Checking and Adjusting Drive Belt of Air Pump Printed in Germany
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Exhaust System 26

OPERATING AND TESTING THERMO TIME VALVE OF ENGINE TYPES 930/61
AND 930/63

Thermo time valve in vacuum line between
distributor and throttle housing is closed on a
cold engine,

This eliminates vacuum retard control and the
ignition timing moves toward advance by approx.
15°, which provides a fast idle speed after a
cold start,

After about 15 to 20 seconds the thermo time valye
will open and let the vacuum take effect, which
pulls back ignition timing toward retard to the
specified value,

The thermo time valve has to be replaced, if Figure shows thermo time valve with intake air
there is no movement toward advance and the intercooler removed,
related fast idle speed after a cold start,

Thermo time valve can be replaced without re-
The thermo time valve operation can only be moving intake intercooler,
tested on a completely cold engine,

Printed in Germany - 1I, 1978 Operating and Testing Thermo Time Valve 26 - 31
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Ignition System 28

ADJUSTING IGNITON TIMING

Specifications:

o+ 0O +
5 -3 ATDC at 950 = 50 rpm

1. Connect engine tester or tachometer, This
requires separating a 2-pole plug connector
near CDI control unit,

The connection can be made again with

jumper wires, with a connection to black/

violet wires. Tachometer or engine tester is

connected to this wire, which in turn usually

goes to terminal 1 of the distributor, Standard
tachometers/engine testers normally connected

to standard coil-type ignition, can also be

connected here. Note

Depending on type of tester used, tachometer
snstalled in car could return to off during test.
This is not important to test,

Printed in Germany Adjusting Ignition Timing 28 =1



28 Ignition System

Warning

Wwith the engine running the black/violet wire

is charged with about 450 V. When connecting
test equipment be careful that the connecting
terminal does not touch car's ground, A short
circuit of this type could damage ignition control
unit,

9., Do not disconnect vacuum hose at distributor,

3, Make adjustments with the oil temperature
at about 80o C/1760 F., The notch on the
pulley to the left of the Z1 mark (50 ATDC
on c¢rankshaft) must be opposite the mark
on t}}re fan housing at an engine speed of
950 = 50 rpm

Note

Since the turbo engine uses breakerless ignition,
there is no dwell angle adjustment,

28 -2  Adjusting Ignition Timing
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Ignition System 28

2]

-1
-~

ADJUSTING IGNITION TIMING - 1 MODELS

c

2-pole plug connector near CDI control unit
(see Page 28 - 1) has been deleted from 1977
Models, Wires now routed over 14-pole plug on

relay plate,

+ 0 +
Timing data: 7 = 2 ATDC at 1000 - 50 rpm
(vacuum hose on)

Adjustments are made with an engine oil tempe=
) 0
rature of about 80 C (176 F), Pertinent mark on

pulley must be opposite notch on blower housing

at specified engine speed.

For this reason a tachometer can no longer be
connected as described on Page 28 - 1. Instead

a tester must be used, which records engine speed
by an inductive pickup placed around an ignition
cable,

After adjustment of ignition timing a check of
ignition timing advance control must be made
(see Page 28 - 3).

Note

o
1~ on crankshaft corresponds to 1 mm on pulley
circumference.

Printed in Germany -1, 1976 Adjusting Ignition Timing 28 -2 a



28 Ignition System

ADJUSTING IGNITION TIMING ~- 1978 MODEL

Timing Data:

USA: 10T 2° ATDC at 950 - 1050 rpm
Vacuum hoses ON

California: 5 = 1° ATDC at 950 - 1050 rpm
Vacuum hoses ON

Adjustments are made when engine oil is at a
temperature of approx. 80° C (176° F). Pertinent
mark on pulley must align with notch in blower
housing at specified engine speed.

After adjustment of the ignition timing, check
ignition timing advance (see page 28 - 4 c),

28 -2b Adjusting Ignition Timing 11, 1978 - Printed in Germany



28 Ignition System

ATDC

VACUUM RETARD CURVE TURBO ENGINE

T
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0
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!
Advance at Distributor Shaft
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mbar vacuum 100

200
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400

500

28 = 4

Checking Ignition Timing Control
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CHECKING IGNITION TIMING CONTROL

Requirements: Ignition timing is set correctly. Check timing angle as follows:

o+ O
Ignition angle must be 26 - 3 BTDC at engine
speed of 4000 rpm
(vacuum hose disconnected).

If specifications are not met, remove distributor and check on test bench,

CENTRIFUGAL ADVANCE CURVE TURBO ENGINE

BTDC

15°

1

butor Shaft

1

3
0
14

1

1

3]
Ke)
i
Advance at Distril

i

1

i

T

1

o 1000 2000 3000 4000
Distributor Shaft Speed (rpm) —p
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CHECKING IGNITION TIMING - 1977 MODELS

Prerequisite: Ignition timing adjusted correctly.

Checking Ignition Advance:

+ 0

Ignition advance must be 29 - 3 BTDC at an If specification is not reached, remove distri-
engine speed of 4000 rpm (vacuurn hose disconnec - butor and check on test bench,

ted).

CENTRIFUGAL ADVANCE CURVE TURBO ENGINE FROM MODEL 717
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VACUUM RETARD CURVE TURBO ENGINE FROM MODEL 77

ATDC
0° T
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i
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L Advance at Distributor Shaft
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psed L] A |
Torr vacuum 100 200 300 400
mbar vacuum 200 300 400 500
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CHECKING IGNITION TIMING 1978 MODELS

Requirement: ignition timing correct.

Checking Ignition Advance

USA California

At engine speed of 4000 rpm ignition advance At engine speed of 4000 rpm ignition advance
must be 26° * 4° before TDC, must be 31° ¥ 4° before TDC.

(Vacuum advance hose disconnected) (Vacuum advance hose disconnected, but retard

hose can remain connected as long as the test is
made without engine load.)

If specified values are not reached, remove
distributor and check in a test bench.

CENTRIFUGAL ADVANCE CURVE - TURBO ENGINE 1978 - USA/CALIFORNIA
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VACUUM RETARD CURVE - TURBO ENGINE 1978 - USA
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CHECKING DISTRIBUTOR IN CAR

Turning distributor shaft sends an alternating
current signal to the GDI control unit, This alter-
nating current signal which increases with engine
speed, triggers the control unit to release ignition
spark.

Note

Distributor operation can be checked by measuring Never make changes on soft iron teeth of rotor

alternating current,
ng or stator,.

If starter is operated with distributor cap taken
off, be careful that cap holding springs do not

X X fall into distributor.,
1, Disconnect 2-pole plug connector at wire

from distributor to engine harness.

9, Connect a multipurpose tester to the plug and
adjust it to measure AC voltage.

Note
This distributor test requires a voitmeter which
measures very small AC voltage readings.

3, Operate starter and read voltage . The proper
voltage is usuaily about C,1 V. An exact
reading cannot be made, because voltage
depends on starting speed and type of measu=
ring equipment, Distributor is bad and needs
to be replaced if there is no voltage or much
less than 0,1 V.

Printed in Germany Checking Distributor 28 -5



28 Ignition System

TROUBLESHOOTING ELECTRONIC IGNITION SYSTEM (BOSCH CDI)

Testing Prerequisites

Battery fully charged, fuel in tank, enginoe or
ambientotemperature between O and + 40 C/32
and 104 F,

(Temperature has a direct influence on measu-
red values).

Note especially information on possible dangers
when doing any type of work on CDI system (see
Workshop Manual 911, Vol, 1I, Pages SL 23 and
24y,

Starter turns, engine does not start or develops
insufficient power

1, Connect spark gap tester to ignition trans=-
former terminal 4 and set it for 12 mm.
Start engine,

12 mm spark present?

no
yes oo Go to Point 8

9. Check distributor cap, distributor rotor,
ignition cables and spark plugs.

Resistance of ignition cable including plug:
4k ohms,

28 - 6 Troubleshooting Electronic Ignition System I, 1976 - Printed in Germany



Ignition System 28

Resistance of distributor rotor: 5k ohms

Spark from spark plug?

no
yes w» Repair secondary circuit
3. Check ignition timing.
Timing correct?
no
yes - »  Adjust timing

4, Check fuel system,

Engine receiving sufficient fuel?

no
»  Repair fuel system,

5, Check ignition transformer.
Disconnect plug and high voltage wire at
ignition transformer,

Printed in Germany -1, 1976 Troubleshooting Electonic Ignition System 28 = 7



Ignition System 28

7, For ignition failure:
Disconnect tachometer,
If ignition failure is gone, tachometer is
defective,
if not, tachometer is good.

Ignition failure eliminated?

no

—s=  Replace control unit

Engine must start or there must be adequate
ignition voltage to engine. 1f wot, there is a
mechanical defect.

8, Disconnect plug at air flow sensor contact or
bridge terminals 30 and 87 on base of relay
for fuel pump 1II,

Printed in Germany -1, 1976 Troubleshooting Electronic Ignition System 28 -9






28 Ignition System

Check voltage at disconnected control unit
plug between terminals 6 and 8 with ignition
on, Voltage must equal battery voltage.

Voltage correct?

no
yes L B> Eliminate reason for voltage loss.

9. Check sensor resistance including sensor line
at disconnected control unit plug between
terminals 3 and 7.

Resistance: 490 to 700 chms,

28 =10 Troubleshooting Electronic Ignition System Printed in Germany
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e
:
¢
g
3
2
£

Resistance correct?

no
yes e

Repeat test at two-pole plug in sensor line,

10, Check ground of sensor coil including sen-
sor line at disconnected control unit piug
between terminal 3 and car's ground
and
terminal 7 and car's ground

Test values correct: Repair or replace wires be-
tween plug and CDI control unit,
Test values incorrect: Replace distributor.

Printed in Germany -1, 1976 Troubleshooting Electronic Ignition System 28 - 11
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Resistance infinite?

no
yes -

Repeat test at 2-pole plug in sensor line (see
page 28 - 11).

Y

11, Check sensor system for mechanical damage.
Visual inspection: Is there clearance between
the rotor and stator?

Sensor system good?

no

yes =  Replace distributor

12. Disconnect tachometer,

1f there is an ignition spark now, tachome-
ter is defective.

Tachometer good?

no

yes »-  Replace tachometer

Go to Point 5.

28 =12 Troubleshooting Electronic Ignition System Printed in Germany
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DELAYED IGNITION CUTOFF

A time delay relay for ignition cutoff will be An open circuit in dicde could prevent energizing
installed in 1977 Turbo Carrera Model. of alternator (charge indicator light does not
come on while turning on ignition).

A break in diode in blocking direction will be
noticed by extended engine run-on after turning
it off.

When stopping engine, only fuel pumps are
turned off at first, After a time delay of 3 to

5 seconds power supply for CDI control unit is
hroken automatically, This delay allows any

residual fuel to be completely burned before

engine stops,

A diode is connected to battery charge indica~
tor light.

It prevents voltage feedback into car's electrical
system from terminal D + of alternator via charge
indicator light while engine is stopping.

Printed in Germany -1, 1976 Delayed Ignition Cutoff 28 =13
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TRANSMISSION TYPE 930

The Turbo Carrera transmission is designated 930/30
4 speed transmission final drive ratio 9/38

For 1977 model, following transmission is installed:

930/33 4 speed with final drive ratio of 9/38

For 1978 model, following transmission is installed:

930/34 - 4 speed with final drive ratio of 9/38

Technical Data 30 - 01

Printed in Germany - 1II, 1978
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MANUAL TRANSMISSION TIGHTENING TORQUES

Location Description Thread Grade Torque
Nm ft ibs

Drive shaft Nut M30x1b 8.8 210 152
Drive shaft Nut M20x 15 Cc35V 160 - 180 | 116-130
Driven shaft Nut M 24 x 1.5 8 190 -200 | 137-145
Stub axle Stretch bolt M10x 15 8.8 26 - 30 19-22
Stub axle Bolt M10x 1.5 8.8 39-46 28-33
Transm. case Vent M14x 15 9520K 20 - 30 14-22
Gearshift rod Conical scr. M8x1.25 8.8 23-26 17-19
Shift cover Self-iocking M8 x 1.2b X 12 Cr

nut No 18.8 22-25 16-18.5
Gear housing Backup light M1i8x 1.5 M S 25-35 18.5-26

switch
Gearshift forks Nut M6x1.0 8.8 9-11 6.5-8
Clamp, gears, transm. Nut M8 x1.2b 22-25 16-18.5
case, front and side
covers
Shift lock, transm. Bolt M10x15 8.8 15-18 11-13
case
Selector forks Bolt M8 x 1.25 8.8 24 -26 17-19
Differential (ring Bolt M12x1.25b 11.9 135 - 140 | 98-101
gear attachment)

Bolt M12x 125 12.9 150 - 160 | 108-116
Transm. housing Plug with M24 x 156 St 37-5.8
{oil drain plug) magnet Con. 1:16 20-25 14-18,5
Transm. housing Piug M30x15 5.8
{oil filler plug) Con.1:16 20-25 14-18.5
Reverse gear Lock Piug M16x1b 5.8 20 -25 14-18.5

Printed in Germany - llI, 1981 Technical Data 30-03




30 General Data

Location Description | Thread Grade Torque
Nm ft lbs

Guide tube Bolt M6x1.0 8.8 8-10 6-7
Clutch and starter Bolt M8x1.0 8.8 20 -25 14-18,5
gear
Starter Nut M10x15 8 46 - 50 33 -36
Holder to base Nut M 6 8.8 6 4
Base to tunnel Allen bolt | M8 8.8 21 15
Shift rod end Connecting | M 8 8.8 15 11

screw
Coupling Connecting [ M 8 8.8 15 11

screw
Clamp Bolt M 8 8.8 25 18.5
30-04 Technical Data Printed in Germany
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General Data Manual Transm, 930/30, 930/33 and 930/34
Ratio

1st gear 16/36 = 2.585

2nd gear 23/30 = 1,3043

3rd gear 28/25 = 0.8929

4th gear 32/21 = 0.6563 (32/20 = 0,625)
Reverse 16/39 = 2.4375

Climbing ability in %

1st gear above 100
2nd gear 47
3rd gear 21
4th gear 16
Final drive Spiral cut bevel gears

Final drive ratio

1976 models 9/38 = 4,222

1977 models 9/38 = 4,222

1978 models 9/38 = 4,222

Power transmission Double constant velocity joint shafts to rear wheels
Transmission weight

(dry) w/o starter 53 kg/1171b

Filling capacity Approx. 3.7 liters SAE 90 oil of API Classification

GL 5 (or Mil-L 2105 B)

Note: Data for transmission type 930/34 are in parentheses,

Printed in Germany - II, 1978 Technical Data 30 - 05
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General Data

Clutch

Design

Pressure plate
Pressure
Spring No.

Clutch disc
Spring No.
Spline profile

Single disc, dry, pull-type

MFZ 240 Fichtel + Sachs
887 = 979 kg (1955 - 2158 1b)
3027 076 000

240 SD, spring torsion damper
30 - § 10961
SAE 24/48 22 teeth

General Data

Clutch (1978 Model)

Design

Pressure plate
Contact pressure
Spring No.

Clutch disc
Spline profile

Single disc, dry, pull-type

MFZ 240 Fichtel + Sachs
1142 - 1233 kg (2518 - 2476 1b)
3027 076 202

240 GUD, rubber torsion spring
SAE 24/48 22 teeth

Printed in Germany

11, 1918

Technical Data

30 - 07




Clutch, Control 30

—> 6 [4—
¢——— 45 —P
No, [Description Special Tool Remarks

1 Ruler Min, length 2560 mm

2 | Feeler gauge Commercial item

3 Spacer sleeve Local manufacture (68 mm long
from 1978 model)

4 | Toothed segment P 201 a Reworked

5 | Guide mandrel 9102

Printed in Germany - II, 1978 Removing and Installing Clutch Disc 30-1
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30 -2 Removing and Installing Clutch Disc Printed in Germany



Clutch, Control

30

Center with clutch
centering tool 9102

Notes when
No. | Description Qty. Remarks
Removing Installing
1 Clutch bolts 6 Unscrew evenly Tighten evenly and torque: 2.0-2.5 mkg
diagonally (14 - 18.5 ft ibs)
1a | Clutch bolts 9 Unscrew evenly Tighten evenly and torque: 2.0-2.5 mkg
DIN 931 from diagonally. (14 - 18.5 ft Ibs)
Trans. No. 776
0013 or 776 1011
2 Washer 6 Replace, if needed
3 Ring gear 1
4 Pressure plate 1 Check for wear
5 Throwout bearing 1 Don‘t wash. Wipe Don‘t apply
with dry rag. Coat pressure - danger
guide tube contact of damage!
surface with M032
lubricant.
6 Clutch disc 1 Check for wear.

Printed in Germany - Ili, 1981

Removing and Installing Clutch Disc
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30 Clutch, Control

REMOVING AND INSTALLING

Removing Note
1. Hold flywheel with toothed segment P 201 a Clutch linings cannot be replaced.
and spacer sleeve. Make sure that spacer sleeve If applicable, the entire disc is to be replaced.

fits engine with adequate clearance.

2. Loosen bolts holding clutch pressure plate to 5. Check disc with lining for lateral runout.
flywheel evenly and diagonally one or two Permissible lateral runout on 225 mm
threads, until the spring pressure stops {(pre- diameter is max. 0.6 mm.

vents distortion on clutch pressure plate).

CHECKING CLUTCH DISC

1. Check teeth. The clutch disc must move

easily in axial direction on drive shaft with-
out radial play.

2. Check rivets. Replace clutch disc if in
doubt.

3. Check clutch lining. If clutch lining has oil
spots, is burnt, torn or worn at spots, install
a new disc.

4. Check lining thickness. Thickness of disc
with riveted lining (no tension) is 1017
0.3 mm. Wear limit {no tension} is 8.5 mm
for symmetrical wear.

30-4 Removing and Installing Clutch Disc Printed in Germany



Clutch, Control 30

CHECKING CLUTCH PRESSURE
PLATE/DISC

The MFZ clutch pressure plate from Fichtel and
Sachs is not designed for reconditioning or repairing.
The inspection is limited to dry cleaning and
removing dust with compressed air and emery

cloth, and a thorough visual 1 examination.

1, Clean clutch, If necessary, clean bearing
surface of pressure plate with emery cloth,
Remove burnt spots by polishing, Clean entire
assembly thoroughly with compressed air,

9, Check ends of diaphragm springs for traces
of wear from clutch release bearing, Wear
up to a depth of 0, 3 mm is not serious,

4, Check spring connections between pressure
plate and cover for cracks, Check tightness
of rivet connections, Replace pressure plates
with damaged or loose rivets,

3, Check friction surface of pressure plate for
cracks, burnt spots and wear, Check with
steel ruler, Pressure plates which are tapered

up to 0, 3 mm toward inside, can still be
used (check with feeler gauge blade).

Printed in Germany Removing and Installing Clutch Pressure Plate and Disc 30 = §
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Installing

1, After cleaning, check clutch contact surface
of flywheel for wear, If necessary, machine
surface and smooth with emery cloth, Replace
the flywheel, if necessary.

2, Lubricate needle bearing in flywheel with
about 1 cm3 (1, 5 grams) of MOS2 grease,

3, Install clutch with special tool 9102 to
center in flywheel.

4, Center clutch pressure plate on flywheel,

5. Tighten bolts evenly and diagonally to prevent
distortion on cover. Tighten bolts to speci-
fied torque. Use Special Tool P 201 a and a
spacing sleeve to hold the flywheel.

30 - 6  Removing and Installing Clutch Pressure Plate and Disc Printed in Germany



Clutch, Controls 30

ADJUSTING CLUTCH - 1977 MODEL (with auxiliary clutch spring on trans-

mission)

Note

With auxiliary clutch spring it is no longer
possible to accurately check clutch free play
at clutch pedal, Consequently clutch free play
has to be checked at transmission adjusting
lever.

Check and adjust clutch, see Workshop Manual
911, Main Group 7 - Page 2,1 - 2/3.

Printed in Germany -1, 1976 30 - 7
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DISASSEMBLING AND ASSEMBLING CLUTCH

30 -8 Disassembling and Assembling Clutch I, 1978 - Printed in Germany



Clutch, Controls 30

No.| Description Qty. Note When Special
Removing Installing Instructions
1 Bolt 9
2 Washer 9 If necessary,
replace
3 Pressure plate 1
4 Drive plate 1 Check for wear,
center with a
mandrel
5 Starter gear ring 1
6 Release bearing 1 Only possible, Check, replace Don‘t apply
when pressure if necessary. pressure
plate not load- Do not wash, - danger of
ed (without 3 only wipe off damage!
brackets) dry. Coat slid-
ing surfaces
for guide tube
with MoS2 multi-
purpose grease
7 Capscrew 9
8 Flywheel 1

DISASSEMBLING AND ASSEMBLING CLUTCH

1. Three bragkets be used to facilitate installation
of clutch pressure plate.

These clips are mounted on all spare part clutch
pressure plates and must be removed after installa-
tion. It is recommended to keep these clips on
hand for later repair jobs.

2. Since the clutch concerned is pulled and the release
bearing is designed accordingly, the release bearing
must never be subjected to pressure in direction of
drive plate.

Consequently never place removed pressure plate on
release bearing.

When installing or assembling engine and transmission
also make sure that release lever is not exerting

force on bearing.

Printed in Germany - |, 1981 Disassembling and Assembling Clutch 30-9
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REMOVING AND INSTALLING CLUTCH RELEASE SPRING (FROM 1978 MODELS)

Removing Checking and Lubricating
1. Loosen clutch cable at holder and detach 1. Check movement of release lever on
at release lever. release lever shaft, correcting if not easy
enough.
2. Remove adjusting lever, by taking off the
circlip and, if applicable, disconnecting 2. Coat following sliding and bearing
spring for adjusting lever (since October, surfaces with a waterproof lubricant,
1978). for example: Staburags NBU 12/300 KB

from Kliiber or a multi-purpose grease.
— Release lever bore.

— Release lever shaft (also splines for
adjusting lever).

— Release spring bearing surface on
console.

— Clutch cable mounting point on release
lever.

installing

3. Press release lever forward with a suitable
tool (to disengage). ' 1. Slide release lever with spring on to lever
shaft and mount adjusting lever.

Note:

Spring stretches when passing ""top dead
center’’ and the release lever will snap
forward.

Printed in Germany - V, 1984 Removing and Installing Clutch Release Spring 30 - 11



30 Clutch, Controls

2. Press back release lever with a suitable tool
until release spring passes the top dead
center point (lever snaps against stop on
console).

3. Remove adjusting lever again and mount
as close as possibie to release lever.

4. Make basic clutch adjustment.

30-12 Removing and Installing Clutch Release Spring Printed in Germany
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ADJUSTING CLUTCH - 1978 MODEL (with auxiliary clutch spring on

transmission)

Checking Clutch Play

Because of the auxiliary clutch spring it is no
longer possible to exactly determine clutch play
by checking at clutch pedal. Consequently the
clutch play of cars with auxiliary clutch spring
will have to be checked at transmission adjusting
lever.

1. Check whether clutch cable is tight.

2, If cable is tight enough, check clutch play
with a feeler gauge, if necessary readjusting
to 1.0 + 0.1 mm with adjusting bolt.

Note

Make basic adjustment, if cable is loose (hanging).

Basic Adjustment

1, Detach clutch cable or loosen completely at
holder.

9. Adjust clutch play to 1,2+ 0,1 mm with a
feeler gauge and counterlock adjusting bolt,

3, Attach clutch cable,

4, Tighten clutch cable at holder until clutch play
is 1,0 mm,

Printed in Germany - II, 1978

Adjusting Clutch

30 - 13



30 Clutch, Controls

Note 5. Measure release travel,
Clutch cable tightness is correct if, when engaged, a) Apply calipers with clutch engaged (see
the release lever just lifts off of stop. figure) and read distance I (e.g. 101.9 mm).

b) Disengage clutch and measure distance II
Note as shown in figure (e.g. 74.7 mm),

If adjusting room on clutch cable holder is not
sufficient, also adjust front end at pedals. For
this purpose, adjust stop on floor plate so that
release travel on release lever is 27 £ 0,5 mm,

c) Dimension I less dimension II (in example,
101.9 mm minus 74,7 mm = 27,2 mim)
gives the release travel,

30 - 14 Adjusting Clutch Printed in Germany
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Printed in Germany Disassembling and Assembling Front Transmission Cover 34-1



34 Manual Transmission, Controls/Case

Notes

No. ipti . . Remarks
Description Amt. Removing Installing
1 Selector rod 1 Pry out with Use proper sized
seal screwdriver, drift. Drive in
to stop.
2 Reverse gear 1 Drive out. Heat cover to
shaft about 120° C

(250°F) Drive in.

3 Operating 1 Drive out Heat cover to
lever spacer about 1209C
(250°F) Drive in,

4 Transmission 1
front cover

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling Assembling
1. Using screwdriver, pry out seal for main Using a proper sized drift, drive selector
selector rod, shaft seal in to stop.

e

2. Drive out reverse gear shaft and operating
lever spacer.,

34-2 Disassemblimg and Assembling Front Transmission Cover Printed in Germany
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TOOLS

No., Description Special Togl' Remarks
1 Drift Part of P 254

2 Driver P 254 b

3 Driver P 2564 ¢

Printed in Germany Disassembling and Assembling Transmission Housing 34-3
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DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling Note

1., Remove snap rings for bearing outer races

The bearing outer races have different
with P 254 b or 254 c,

inside diameters, The bearing outer race
with the largest inside diameter belongs
to the driven shaft cylindrical roller
bearing.

Assembling

1. Heat gear housing to about 120° C and
drive in outer races with P 254 b or P 254 ¢,

34-6 Disassembling and assembling Transmission Housing Printed in Germany



Manual Transmission,

Controls/Case

34

No ipti Amt Notes Remarks
»| Description * | Removing Installing
1 Cotter pin 1 Replace
2 Washer 1
3 Operating lever 1
4 Operating lever 1 Coat with
shaft universal
lubricant
) Washer 1
6 Plug 1 Torque to
specifications
7 Cotter pin 1 Replace
8 Pin 1
9 Reverse operating 1
lever
10 Reverse rod 1
11 Snap ring 2 | Remove with Install
small screw- correctly,
driver.
12 Outer race with 1 | Drive out with Heat gear hsg. to
snap ring P 254 b. about 1209C (250°F)
and drive in with
P 254 b,
13 Outer race with
snap ring 1 | Drive out with Heat gear hsg. to
P 254 c. about 120°C (2500F)
and drive in with
P 264 c.
14 Operating lever spacer 1 Drive out
from inside
15 Gear housing 1

Printed in Germany

Disassembling and Assembling Transmission Housing
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Manual Transmission, Controls/Case 34

TOOLS

No. Description Special Tool Remarks

1 Driver P 254 d

2 Hook Local Manufac,
3 Mandrel P 375

4 Driver P 254 a

5 Driver P 265 ¢

Printed in Germany Disassembling and Assembling Transmission Case 341
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Controls/Case

34

L Notes
No. | Description Amt, . . Remarks
Removing Installing
1 Capscrew 2 Torque to
specifications
2 Lockwasher 2 Replace, if
necessary
3 Guide tube 1 Lubricate with
S_ past
Mo 9 paste
4 Tube, drive 1 Pull out
shaft seal with hook Light coat of oil
for seal and lip
H) Circlip 1
6 Release lever 1 Adjust
7 Seal 1
8 Key 1
9 Lever shaft 1 Coat with a
MoS2 lubricant
10 Release fork 1 Adjust
11 Guard 1
12 Bushing (long) 1 Drive out Drive in with
with P 375, P 375 correctly,
13 | Bushing 1 Drive out Drive in with
with P 375, P 375 correctly.,
14 | Bearing sleeve 1 Pull out angled
(Delrin) screw-driver
15 | Vent 1 Install correctly and
torque to specifications
16 Hex hd screw 1 Torque to
specifications
17 Washer 1
18 Holder 1

Printed in Germany

Disassembling and Assembling Transmission Case
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Manual Transmission,

Controls/Case

. Notes
No,| Description Amt, ) X Remarks
Removing Installing
19 Electronic speedo-
meter sensor 1

20 Spiral pin 3

21 Hex hd screw 3 Torque to

specifications

22 Spring 3

23 Lock 3

24 Plug 1 Drill out

25 | Spiral pin 2

26 Lock 2

27 | Plug with 1 Torque to

magnet specifications
28 | Shaft seal 1 Drive in with
P 265 ¢
29 Outer race 1 Heat transm, case
to about 120°C and
drive in,
30 Quter race 1 Drive out Heat case to about
[
with P 254d, 120 C and drive
in with P 254 a,

31 Quter race 1 Drive out with Heact) case to about
appropriate 120 C and drive in.
pressure pad,

32 | Guide ring 1 Drive out with Heaé case to about
appropriate 120 C and drive in,
pressure pad,

33 Transmission 1

case
34-10 Disassembling and Assembling Transmission Case Printed in Germany



Manual Transmission, Controls/Case 34

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling 4, Drive out bearing race of drive pinion
bearing with P 254 d.
1, Pull out guide tube for drive shaft seal with
local manufactured hook.

Assembling

1, Cleap transmission case and check for
wear, exterior damage and cracks. If
drive pinions or ring gears are damaged
(e.g. broken), check if the bearing bores
in the center housing web have been
damaged (replace case if necessary).

o
2., Heat transmission case to about 120 C
and drive in drive pinion bearing outer
race with P 254 a.

Printed in Germany Disassembling and Assembling Transmission Case 34-11
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3. Screw in vent correctly (bore in hexagon must 5, Drive in lever shaft bushings with P 375.
face forward toward transmission cover).

|
T
€
&
™)
4, Install selector rod locks, 4

. SEE

v

<

@,

9
- Q
- - 1 =~ Bearing sleeve (Delrin)
2 = Lever shaft bushing (short)
O 3 = Transmission Case
T 4 - Guard
0 1 5 = Lever shaft bushing (long)

/S

34-12 Disassembling and Assembling Transmission Case Printed in Germany
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5, Adjust release forks and release levers, The 7. Drive in stub axle seal with P 265 c,
distances are 76,5 mm and 93 mm.

Note
Insert the drive shaft seal guide tube
after installation of the drive shaft,

Printed in Germany Disassembling and Assembling Transmission Case  34-13
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TRANSMISSION CASE WITH AUXILIARY CLUTCH SPRING

34 -14 Disassembling and Assembling Transmission Case I, 1976 -  Printed in Germany



Manual Transmission, Controls, Case 34
o Notes
No. Description Qty, . . Remarks
Removing Installing
1 Circlip 1 Replace, if necessary
2 Adjusting lever 1 Adjust
3 Seal 1 Replace, if necessary
4 Dowel pin 1
5 Clutch release 1 Coat pin with a multi-
lever purpose grease con-
taining MoS2
6 Seal 1 Replace, if necessary
7 Circlip 1 Replace, if necessary
8 Washer 1
9 Auxiliary spring 1
10 Washer 1
11 Adjusting bolt 1
12 Nut 1 Tighten to specified
torque
13 Nut 4 Tighten to specified
torque
14 Washer 4 Replace, if necessary
15 Base 1 Coat pin with a multi-
purpose grease con-
taining MoS2
16 Spring pin 1 Replace, if necessary
17 Lever shaft 1 Coat bearing surfaces
and splines with multi-
purpose grease con-
taining I\/IoS2
18 Release fork 1
19 Seal 1 Replace, if necessary

Printed in Germany

-1, 1976

Disassembling and Assembling Transmission Case
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34 Manual Transmission, Controls, Case

Not
No, | Description Oty. . ores . Remarks
Removing Installing
20 Bushing 2 Drive out with Drive in with P 375
P 375 until positioned
correctly
21 Cover tube 1
22 Bushing 1 Drive out with Drive in with P 375
P 375 until positioned
correctly
23 Bushing 1 Replace, drive in
with mandrel
34 -14Db Disassembling and Assembling Transmission Case Printed in Germany



Manual Transmission, Controls, Case 34

TRANSMISSION CASE WITH AUXILIARY CLUTCH SPRING 1978 MODELS

Printed in Germany - II, 1978 Disassembling and Assembling Trans- 34 - 14 e
mission Case



Manual Transmission, Controls, Case

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling Note
Take tension off spring to remove release lever. Only install adjusting lever after engine/transmis-
This is done by pressing clutch release lever to- sion assembly has been installed in car,

ward front transmission cover with an appro-
priate tool.

Adjust clutch, see Workshop Manual 911, Main

G 2,1 - .
Note roup 7, Page 2.1 -2/3

Spring will snap back on its own when reaching
"dead point".,

Assembling

Drive in lever shaft bushings with Special T ool
P 375 until they are positioned correctly (see
drawing).

1775

NN
-

N Y

N
35
4—_—: 98,5

RN

Printed in Germany - I, 1976 Disassembling and Assembling Transmission Case 34 - 14c
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No. | Description Qty. ) Notes , Remarks
Removing Installing
1 | Circlip 1
2 | Adjusting lever 1
3 Bolt 1
4 { Spring washer 1
5 Spring mount 1
6 | Auxiliary spring 1
7 Seal 2 Replace
8 | Release lever 1
9 Nut 1
10 Spring washer i
11 Base 1
12 Spring pin 1
13 | Lever shaft 1
14 | O-ring 2 Replace
15 | Release fork i
16 Seal 1 Replace
17 Seal 1 Replace
18 | Bushing 2 Drive out with Drive in to proper
Special Tool position with 8167
9167
19 Bushing 1 Drive in with suitable
mandrel
34 - 14 f Disassembling and Assembling Trans-

mission Case

Printed in Germany




Manual Transmission, Controls, Case 34

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling 2. Install release lever with spring (see page
30 ~ 11).
1, Remove release lever with spring (see page
30 - 11).

2. Drive out bushings with US 8050/12 and
US 8050/1.

Assembling

1, Drive in bushings for lever shaft with
US 8050/12 and US 8050/1 (see drawing)
and coat with a grease having a lithium or
silicone basis (e, g. Shell Retinax).

|
T T

2 |
| toe
{ %
¥/
] S
|
| |

2 ‘ Lr
|

Pl

1 - Bushing for lever shaft
2 - Bushing for lever shaft

Printed in Germany - II, 1978 Disassembling and Assembling 34 -14g
Transmission Case



Manual Transmission, Controls/Case 34

TOOLS

No.{ Description Special Tool Remarks

1 Installing lever Local manufacture
2 Driver P 299

Printed in Germany Disassembling and Assembling Gearshift Base 34-15
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Manual Transmission,

Controls/Case

34

[
s t
No.| Description Amt, , Notes , Remarks
Removing Installing
1 Gearshift knob 1 Check for damage
and tightness
2 Tolerance ring 1 Replace
3 Seal 1
4 Capscrew M 8 x 20 3 Torque to
(socket hd) specifications
5 Washer 3 Replace, if
necessary
6 Capscrew M 6 x 20 2 Torque to
(socket hd) specifications
7 Washer 2 Replace, if
necessary
8 Gearshift base 1
9 Hex nut M 6 2
10 Lockwasher 2 Replace, if
necessary
11 | Holder 1
12 Pad plate 1 3rd and 4th gear
opening faces right
in driving direction.
Coat inside with MoS2
libricant,
13 | Ball socket 1 Apply l\/IoS2
lubricant
14 | Key 2 Drive out with Replace, if
appropriate necessary. Drive
punch in key until flunsh
on base
15 Spring 1 Bend, if necessary.
Adjust frictional torque
16 | Selector lever 1 Coat bearing surfaces
with MoS 9 lubricant
17| Shim X Note number Redetermine if
and thickness necessary. Max.
play 0.1 mm,

Printed in Germany

Disassembling and Assembling Gearshift Base
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t
No.| Description Amt. . Notes . Remarks
Removing Installing

18 | Lock 1 Replace, if

necessary
19 Washer 1
20 Fork 1 Coat bearing

surfaces with

I\/[oS2 lubricant

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling

1. Drive out gearshift knob with dismantling
lever (see local manufacture sketch).

Local Manufacture Sketch

Assembling

1. Clamp gearshift base in a vise. Move
selector lever in shifting direction,
Pressure must build up from min, 250 g
to max. 600 g. Bend spring in gearshift
base if necessary,

—-!II fo
¥ i
n
&7 -
! !
200
Break all edges
6 mm thick flat steel
2. Max, pressure transverse to shifting
direction is 60 g.
34-18 Disassembling and Assembling Gearshift Base Printed in Germany



Manual Transmission, Controls/Case 34

ADJUSTING GEARSHIFT MECHANISM

1. Loosen selector rod clamp. Turn selector rod
for transmission's inner selector lever left in neu-

tral to stop (as seen in driving direction),

2. Move selector lever in neutral position so that
the lower part of the selector lever is vertical
and on rigth stop (3rd and 4th gear).

3, Tighten selector rod clamp slightly.

4, Check if shift travel is just as large in Ist
through 4th gears and if reverse is easy to
engage. Correct adjustments if necessary.

5. Tighten hex nut on clamp to specifications,

Printed in Germany Adjusting Gearshift Mechanism 34-19
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Manual Transmission, Gears/Shafts 35

TOOLS
No, | Description Special Tool Remarks
1 | Holder No, 9106

Printed in Germany Disassembling and Assembling Gears/Shafts 35-1
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selector rod to
off position and
insert

Manual Transmission, Gears/Shafts 35
Notes
No. Description Amt X . Remarks
Removing Installing
1 Hex nut 9 Torque to
specifications
2 washer 9
3 Washer 2 One in front and
one behind ground
strap
4 Ground strap 1
5 Holder 1
6 Holder 1
7 Front transm, cover 1
8 Reverse gear I i
9 Gasket 1 Replace
10 Nut 1 Block trans- Replace, Torque to
mission with specifications
2 gears and
loosen
11 Rev. gear IIL 1 Pry off with
2 screwdrivers
12 Self-locking 4 Replace, if
hex nut necessary.,
Torque to
specifications
13 Washer 4
14 Selector cover
with fork 1
15 Gasket 1 Replace
16 Plug 1 Caution! Torque to
Under spring specifications.
tension. '
17 Spring 1
18 Lock 1 Move reverse

Printed in Germany

Disassembling and Assembling Gears/Shafts
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s Notes
No. Description Amt, . . Remarks
Removing Installing
19 Backup light 1 Torque to
switch specifications
20 Pin 1 Install correctly.
Long end faces in
21 Hex nut 10 Torque to
specifications
22 Washer 10
23 Gear housing 1 Move selector
rods to off
position and
remove
24 Gasket 1 Replace
25 Transmission case 1
with change gear
35-4 Disassembling and Assembling Gears/Shafts Printed in Germany
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REMOVING AND INSTALLING INSTRUCTIONS

Removing 3. Pull off cylindrical roller bearing

toward front.

1, Loosen nuts for drive pinion and drive shaft,
Place reverse gear shaft or other corresponding
shaft in bore of gear housing. Slide on reverse
gear II as illustrated and place in 4th.

4, Remove all parts from drive pinion and
drive shaft, and mark needle bearings for
installation (also refer to "Dismantling and
Assembling Drive Pinion and Drive Shaft"),

2, Unscrew reyerse gear lock plug,

5. Loosen clamp nuts and remove drive
pinion and drive shaft.

Note

Plug is under heavy spring tension, Prevent
spring and plug from jumping away when
unscrewing (danger of injuries).

6. Remove shims. Note number and thickness
for installation,

Printed in Germany Disassembling and Assembling Gears/Shafts 35-5
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Installing 5. Install nut for drive pinion with a fluid adhesive
(Loctite No, 73 or similar) and torque to speci-
1. Install shims in number and thickness as fications. Clean threadswith Locquic Primer
noted or as determined while adjusting the (or similar) to assure perfect lock.
pinion,

6, Torque drive shaft nut to specified data.
9. Install preassembled drive pinion and drive
shaft, and torque clamp nuts to specifi-
cations.

7, Lock nuts.

3. Install drive pinion and drive shaft as

follows.

a. 4th speed gear II

b. Needle cage, spacer, 4th speed gear I

¢. Operating sleeve for 3rd and 4th speed

d. Gearshift sleeve, selector fork and
selector rod for 3rd and 4th speed

e. Bushing, spacer, needle cage, 3rd
speed gear I

f, Spacer, 3rd speed gear II

g. Thrust washer, 2nd speed gear I

h, Bushing, needle cage, 2nd speed
gear II

i, Operating sleeve for 1st and 2nd speed

j. Gearshift sleeve, selector fork and
selector Tod for 1st and 2nd speed

k. Bushing, spacer, needle cage, 1st
speed gear 11

1, Thrust washer

m. Spacer, lstspeed gear I

n. Cylindrical roller bearing

Note o
Heat all press fit parts to about 120 C.

4, Adjust selector forks (see page 35-7).

35-6 Disassembling and Assembling Gears/Shafts Printed in Germany



Manual Transmission / Gears, Shafts 35

ADJUSTING INSTRUCTIONS

Note
Torque drive pinion and drive shaft nuts to 6. Install operating lever for reverse gear,
specifications to adjust selector forks. Reinstall reverse gear I,

1, Install reverse gear selector rod,

2. Install Special Tool 9106 and assemble reverse
gears I and III,

3. Install reverse gear II as shown in illustration,

7. Adjust reverse gear selector rod,

8, Adjust selector rods, so that there is play of
0, 5 mm at tightest position between selector
rod forks,

o

4, Place in 4th gear and torque nuts to specifi=
cations,

5. Remove reverse gear II again,

Printed in Germany Adjusting Selector Forks 35 -7
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9. Adjust gearshift sleeves so that they are at
dead center between the synchronizing
rings in idle position.

10, Torque hex head screws of selector forks
to specifications.

Note

Correct deviations in adjustments after
completion of shifting controls, because
they are essential for proper functioning
of the synchronization.

35-8 Adjusting Selector Forks Printed in Germany
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TOOLS

Nr. Description Special Tool Remarks
1 Holder No. 9104
2 Socket wrench No, 9105

Printed in Germany Disassembling and Assembling Drive Shaft 35-9
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Mech. gear - shift system =~ gears, shafts
te:
No, Description Amt. . Notes . Remarks
Removing Installing
1 Nut 1 Torque to
specifications
and lock .
2 Rev, gear 1 1 Pry off with Collar faces out,
2 screwdrivers,
0
3 Cyl, roller 1 Remove with Heat about 120 G
bearing extractor and drive on.
4 Ist gear I 1 Remove with Replace in pairs
extractor only, Collar faces
in,
5 Spacer 1
6 2nd gear I 1 Replace in pairs
only, Faces same
direction as
countergear.
7 Thrust washer 1
8 3rd gear I 1 Check synchro,
Replace in pairs
only,
9 Needle cage 1 Mark to in- Assemble with
stall correctly same gear.
10 Spacer 1
11 3rd gear bush 1
12 Gearshift sieeve 1
13 Operating sleeve 1
14 4th gear I 1 Check synchro,
Replace in pairs
only,
15 Spacer 1
16 Needle cage 1 Mark to in- Assemble with sam
stall correctly. gear,
17 Nut 1 Loosen with Torque to
9104 + 9105 specifications
and lock.,

Printed in Germany

Disassembling and Assembling Drive Shaft

35-11
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s Notes
No. | Description Amt, . . Remarks
Removing Installing
18 | Cylindrical 1 Remove with Heact) to about
roller bearing spare sleeve 120 C and
drive on.
19 Inner race 1 Remove with Heato to about
spare sleeve 120 C and
drive on.
20 4-point bearing 1
21 Inner race 1 Remove with He%t to about
spare sleeve 120 C and
drive on.
22 Thrust washer 1 Remove with Ground side
spare sleeve faces needle
bearing
23 | 4th gear bush 1 Remove with Heaé to about
spare sleeve 120 C and
drive on
24 Drive shaft 1 Check runout
35-19  Disassembling and Assembling Drive Shaft Printed in Germany
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DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling 2. Press off 4th speed bushing. 4-point bearing
and cylindrical roller bearing with a spare
Note operating sleeve.

For better understanding the blow-up drawing
shows the entire drive shaft without a clamping
plate.

The parts up to and including number 16 are
dismantled and assembled without removing .
the drive shaft {refer to “Removing and

Installing Change Gear"’).

1. Clamp special tool no. 9104 in a vise,
insert drive shaft and loosen nut with
special tool no. 9105.

Assembling

1. Torque nut to specifications and lock.

Note

Special Tool 9105 cannot be used to unscrew and
tighten the collar nut due to the longer drive shaft

in transmission type 930/34 for Turbo 3.3 ltr..

For this purpose cut through the socket wrench at ap-
proximately center and weld in a suitable piece of pipe
(36 mm dia. x 4 mm x 25 mm long). A torque wrench
and an open-jawed or ring wrench could also be used
instead of the special tool.

Printed in Germany - 11, 1981 Disassembiing and Assembling Drive Shaft 35-13
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TOOLS
No., Description Special Tool Remarks
1 Guide sleeve No, 9108

Printed in Germany Disassembling and Assembling Drive Pinion 35-15
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Notes
No. |Description Amt, . . Remarks
Removing Installing
1 | Cyl. roller bearing 1 Remove with Heat to about 120° C
extractor and drive on
2 | Thrust washer 1 Plane ground side faces
needle bearing
3 | 1st speed gear II 1 Check synchro, replace 1977 Models ~ with
in pairs only assymmetrically
profiled teeth on
clutch body
4 | Needle cage 1
5 | Spacer 1
6 | Sleeve, 1st speed 1 Heat about 120° C and
drive on
7 | Operating sleeve 1 1977 Models~with
assymmetrically
profiled teeth on
Ist gear. Note in-
stalled direction
(page 35-18)
8 | Guide sleeve 1
9 | 2nd speed gear II 1 Check synchro, replace
in pairs only
10 | Needle cage 2
11 | Sleeve, 2nd speed 1
12 | 31d speed gear II 1 Replace in pairs only, Let-
tered side faces in same
direction as countergear
13 | Spacer 1
14 | 4th speed gear II 1 Replace in pairs only. Let-
tered side faces in same
direction as countergear
15 | Bearing inner race 1 | Remove with Heat about 120° C and
9108 drive on
16 | 4~-point bearing 1 | Remove with
9108
17 | Bearing inner race 1 | Remove with Heat about 120° C and

9108

drive on

Printed in Germany
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No,| Description Amt. Notes Remarks

Removing Installing

18 Cy, roller bearing 1 Remove with Heat about 120°¢c

9108 and drive on,
Tnstalled race faces
gear set,

19 Drive pinion 1 Adjust if necessary .
Note pair codes.

DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling Assembling

Note 1. Heatocylindrical roller bearing to about
120 C and drive on.
The blow-up drawing shows the entire drive

pinion without clamping plate for better Note

understanding.

The parts up to and including number 14 are Install bearing so that the two-part
taken off and installed on an installed drive roller cage with installed race faces
pinion (refer to "Removing and Installing gear set,

Change Gear").

1. Remove cylindrical roller bearing and Modification - 1977 Model

four point bearing with special tool

qumber 9108 Asymimetrically profiled teeth of 1st/2nd gear -

operating sleeve must face toward 1lst gear.

35-18  Disassembling and Assembling Drive Pinion 1, 1976 - Printed in Germany
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TOOLS
No. Description Special Tool Remarks
1 Extraction hook - Manufactured locally
from 4 mm dia,
welding wire
2 Pressure sleeve 30 - 11 or manufactured locally
from 35 x 1.5 x 100 mm pipe

—20 =

34—
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Manual Transmission,

Gears/Shafts

e Notes
No.| Description Amt. . . Remarks
Removing Installing
1 Seal 1 Lubricate slightly,
2 Seal 1 Remove with Drive in to stop
screwdriver with pressure sleeve.
3 Pipe 1
35-20

Removing and Installing Drive Shaft Seal
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REMOVING AND INSTALLING INSTRUCTIONS

Removing 5, Pry off seal with screwdriver. Do not use
tube as leverage, Use a piece of wood for
1. Remove engine/transmission assembly and this purpose.

unbolt transmission,

2, Unscrew guide sleeve capscrews and remove
guide sleeve.

Installing

1. Drive in seal to stop with piece of pipe,

3. Pull out drive shaft seal tube with local
manufactured hook,

4, Remove seal,

Printed in Germany Removing and Installing Drive Shaft Seal 35-21
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2. Install rubber seal.

3. Lubricate rubber seal and sealing lip.
4, Insert tube with rubber seal and seal.

5. Install guide sleeve for release bearing
and coat with MoS2 paste,

6. Bolt transmission to engine and install
this assembly.

35-22 Removing and Installing Drive Shaft Seal Printed in Germany



Manual Transmission,

Gears/Shafts

35

4

t
No. Description Amt, . Notes . Remarks

Removing Installing

1 Snap ring 1 Remove with Install correctly,
small screw= must fit properly.
driver

2 Lockwasher 1

3 Synchronizer ring 1 Check for wear,

install correctly,

4 Stop 2

5 Lock 1 Install correctly

6 Stop 1 Install correctly

7 Gear 1

Printed in Germany
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Check the following points to assure perfect
synchronization,

1. Check diameter of installed synchronizing
ring with a micrometer. Apply the micro-
meter at the highest position of the
synchronizing ring.,

Diameter: .

1st and 2nd gear = 86,4 = 0,25 mm
+

3rd and 4th gear 76,3 -~ 0,17 mm

2. Max. play between selector fork and
operating sleeve of 1st through 4th gears
is 0,5 mm.

35-26 Checking Synchronization
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DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling

1. Lift out snap ring with a small screwdriver
and remove lockwasher.

Assembling

1. Insert synchronizing ring on clutch body in
correct position, and install lock, stop and

lock straps (or just one lock strap for 1st
gear).

Synchronization parts for 1st gear

9. Insert lockwasher and install snap ring so that
the opening is well located in the area of
the guide groove.

MODIFICATIONS =~ 1977 MODELS

Synchronization for 1st and 2nd gears has
been changed.

1. Synchronizer parts for 1st gear.

3. Installed diameter of synchronizing rings

has not been changed (see Page 35 = 26) .

Printed in Germany -1, 1976 Disassembling and Assembling Synchronization 35-25
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DIFFERENTIAL FINAL DRIVE
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Differential, Final Drive

39

TOOL

No. Description

Special Tool

Remarks

1 Driver

P 265 ¢

Printed in Germany
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Differential,

Final Drive

39

Notes

. Description Amt, . Remarks
No P o Removing Installing

1 Stretch bolt 2 Torque to
specifications

2 Washer 2

3 Flange 2

4 Hex nut 12 Torque to
specifications

5 Washer 12 Replace if
necessary

6 Side cover 1 Drive off with

plastic hammer

7 Seal 1 Replace,
lubricate slightly

8 Shaft seal 1 Drive out punch Drive in with
P 265 ¢

9 Quter race 1 Heact) cover about
120 C and drive in
with corresponding
pressure pad

10 Differential 1

11 Transm, case 1

Printed in Germany
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REMOVING AND INSTALLING INSTRUCTIONS

Removing

1, Loosen flange stretch bolt and remove
flange.,

Installing

.. 0
1. Heat transmission cover to about 120 C
and drive in bearing outer race,

2. Drive in flange seal with P 265 c,

39-4 Removing and Installing Differential Printed in Germany
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TOOLS
No. Description Special Tool Remarks
1 Driver P 264 b
9 Driver ‘ P 263
3 Extracter Kukko No, 20/1
L

Printed in Germany Disassembling and Assembling Differential ~ 39-5
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Final Drive

39

I Notes
No, Description Amt. . . Remarks
Removing Installing
1 Spiral pin 1 Replace, if
necessary
2 Differential pin 1 Spiral pin bore
aligns with bore
in anchor
3 Anchor 1
4 Differential gear, 2 Turn and Coat semiround
small remove surface with MoS2
paste
5 Large differential 2 Coat semiround
gear with threaded surface with I\/IOS2
disc paste
6 Small taper roller 1 Remove with Install with P 264 b
bearing 20/1 and P 263
7 Magnetic support 1 Watch magnetized
disc parts
8 Shim X Mark for reuse. Determine thickness
again if necessary
9 Spacer 1 Mark for reuse. Determine thickness
again if necessary
10 Key 1 Replace, if
necessary
11 Large taper roller 1 Remove with Install with P 264 b
bearing 20/1 + P 263
12 Spacer 1 Mark for reuse Determine thickness
again if necessary
13 Lockplate 6 Replace
14 Hex head screw 12 Threads dry and free
of grease, Torque to
specifications
15 Ring gear 1 Threaded bores for
ring gear bolts dry
and free of grease.
Note pair codes.
16 Differential 1
housing

Printed in Germany
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DISASSEMBLING AND ASSEMBLING INSTRUCTIONS

Disassembling 3. Insert large differential gears with press
fit threaded discs through oval opening
1, Remove taper roller bearing with an in differential housing and align with
extracter and P 263, flanges.

Note 4, Place small differential gears between the
large differential gears and turn until the

The claws of both arms must be machined. gear bores align with the bores in the
housing,

5, Install taper roller bearing with P 264 b,

Assembling

1. Slide lockplate into groove of hex head
screws, pinch front part together with a
pliers to secure lockplate to hex head
screw and lock by pulling down over a
hexagon surface,

[\l
.

Goat semi-circular surfaces of differential
gears with M082 paste.

39-8 Disassembling and Assembling Differential Printed in Germany
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39

TOOLS

No. Description Special Tool Remarks
1 Mandrel P 263

2 Puller UsS 1078

3 Drift P264b

Printed in Germany - 1lI, 1981
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39-8b Disassembling and Assembling Differential i1, 1081 . Printed in Germany



Differential, Final Drive

39

Differential

No.} Description Qty. Special
Removing Installing Instructions
1 Spiral pin 1
2 Pin 1
3 Small differential 2 Coat with MoSy
pinion paste. Only
replace in
sets (with large
differential pinions}
4 Large differential 2 Coat with IVIoS2
pinion paste. Only replace
in sets (with small
differential pinions
5 Threaded piece 2
6 Taper roller bear- 2 Pull off with Knock on with P 264
ing inner race Kukko 20/1 and
P 263
7 Magnetic carrier plate 1 Position correctly
8 Washer X Mark to install later If necessary,
determine thickness
9 Spacer X Mark to install later {f necessary, determine
thickness
10 | Key 1
11 Lockplate 6 Replace
12 | Bolt 12 Threads dry and free of
grease. Tighten to 13.5 -
14 mkp (98 - 101 ft.ibs.).
13 | Ring gear 1 Tapped holes for ring gear
bolts dry and free of grease
Watch pairing codes. Read-
just if necessary.
14 | Differential housing 1
Printed in Germany - IIl, 1881 Disassembling and Assembling 39-8¢
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL

3. Knock ring gear off of housing.

Disassembling

1. Knock out spiral pin for differential pins.

2. Pull off tapered roller bearing inner races with Assembling

a puller {e.g. Kukko No. 20/1) and special tool

P 263.
1. Mount ring gear, using locally manufactured cen-
tering pins as guides.
A - Centering pins {made locally)
Note

Claws of both arms might have to be machined.

39-8d Disassembling and Assembling Differential Printed in Germany
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2. Tighten ring gear bolts to specified torque.
Slide lockplate into groove of bolts, squeeze
front end with a pliers {to firmly unite lock-
plate with bolts) and lock by bending lockplate
down over side of bolit head.

3. Coat differential pinions with MOSZ paste.

4. Install large differential pinions with press-
fit threaded plates through large opening in
differential housing and locate with joint flanges.

6. Knock in differential pins in correct position and
lock with spiral pin.

7. Knock on tapered roller bearing inner races with
P 264.

5. Install small differential pinions between large
differential pinions and turn, until bores of
pinions align with bores in housing.

Printed in Germany - 1il, 1981 Disassembling and Assembling 39-8e
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Recommended Order for Readjustment of Pinion/Ring Gear

If it is necessary to adjust the drive pinion and ring gear, the following procedures are recommended for
efficiency.

1. Determine total shim thickness “Stot“ (S1 plus S2) for specified pre-load of tapered roller bearings/
differential.

2. Determine shim thickness ”S3

3. Split total shim thickness “Stot“ into S1 and 82 that the specified backlash is provided between
ring gear and drive pinion.

Obijective of adjustments must be to reach the position of quietest running, as had been determined on

special testing machines during production.

Absolute cleanliness is required during ali assembly and testing procedures to attain good results.

Repairs on the final drive will only require readjustment of drive pinion and ring gear, when parts have
been replaced which directly influence the adjustment. Refer to the foilowing table to avoid
unnecessary adjustments!

Adjust: Ring Gear Drive Pinion
(S4 + Sy ) dev. “r" (S5 )
Replaced Part:
Transmission case X X
Side case cover X X
Large cyl. roller bearing X X
and four-point bearing for
drive pinion
Drive pinion/ring gear X X
Differential housing X
Tapered roller bearing for X
differential

Printed in Germany - lil, 1981 Adjusting Drive Pinion and Ring gear 39-9
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ADJUSTING DRIVE PINION AND RING GEAR
General Notes

Drive pinion and ring gear settings are important for a long service life and quiet running of the
final drive. This is why drive pinions and ring gears are matched during production and checked
on special testing machines for the most favorable surface appearance and low noise levels in
both directions of rotation. The position of quietest running is determined by moving the drive
pinion in an axial direction, keeping the ring gear within specified backlash tolerances. The
deviation “r from the design distance “'R’*is measured and written on the face side of the drive
pinion. Ring gears and drive pinions are designed so that deviation “r* is always added to design
distance “R*, i.e. is always considered plus.

sy

To distinguish this pinion from former pinions, of which deviation “r"" was either plus or minus,
1011 on the head of the pinion is preceded by a capital ““N’*. Each pair of drive pinions and ring gears
receives a pair code and may only be replaced together.

R = Design distance (81.69 or 82.29 mm)
r = Deviation from R - quoted in 1/100 mm
1 = Deviationr
2 = Pair code
= Backlash

39-10 Adjusting Drive Pinions Printed in Germany
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TOOLS

No. Description Special Tool Remarks

1 Gauge VW 385/1

2 Centering disc 9109

3 Master gauge VW 385/54 R -81.69

4 Dial gauge - Commercial item

5 Dial gauge - Commercial item
3 mm range

6 Gauge plunger VW 385/14

7 Dial gauge extention VW 385/56 30 mm long

8 Gauge plate VW 385/17

9 Clock gauge holder VW 387

10 Sleeve 9145

1 Adjusting device VW 521/4

12 Measuring lever VW 388

13 Gauge plunger 29196

Printed in Germany -ili, 1981 Adjusting Drive Pinion 39-11
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ADJUSTING DRIVE PINION

Install preassembled drive pinion and drive
shaft without shims and torque clamping
plate nuts to specifications.

Distance “‘E* is calculated by adding together design 1.
distance “’R‘* and deviation “'r"* as indicated on face
of drive pinion.

= 81.69 mm for transmission type 930/32 2. Install 4 th gear with operating and guide
R’ = 82.29 mm for transmission type 930/30/33/34 sleeves, and place in 4 th.

@
|

3. Slide 48 x 4 x 148 mm piece of pipe onto
drive pinion.

1 = Deviation “r"" in 1/100 mm

2 = Pair code
Examples:
N 18 is the deviation “r** on face of drive pinion. 4. Install thrust washer and cylindrical roller
bearing.
R = Design distance 81.69 mm
{transm. type 930/32) 5. Mount gear housing and secure with two nuts.
r = Deviation +018m|m
E = Pini tti 81.87
inion setting 87 mm 6. Install reverse gears | and 1L

7. Place appropriate pin or reverse gear shaft
in bore of transmission case and slide in
reverse gear ll.

N 12 is the deviation “'r"’ on face of drive pinion.

R = Design distance 82.29 mm
{transm. type 930/30/33/34

r = Deviation + 0.12mm

E = Pinion setting 82.41 mm

39- 12 Adjusting Drive Pinion Printed in Germany
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8. Torque drive pinion nut to specifications. 13. Set master gauge VW 385/30 to pinion setting
(82.41 mm in example) and place on master
mandrel. Set dial gauge (3 mm range) at zero

9. Make sure that the taper roller bearing with 1 mm preload.

outer races fit tight in transmission case
and side cover.

10. Set adjusting ring of universal gauge
VW 3856/1 to distance “a”.

14. Remove master gauge after setting
dial gauge.

a = about 58 mm 15. Place gauge plate VW 385/17 on head
of drive pinion.

11. Slide centering discs 9109 on gauge.
Screw in gauge plunger VW 385/14
with 30 mm dial gauge extention
VW 385/56.

12. Intall taper roller bearing from
differential, or spare taper roller
bearing, on centering discs.

Printed in Germany - 11, 1981 Adjusting Drive Pinion 39 -13
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16. Place gauge mandrel in transmission case. 19. Turn master mandre! carefully until dial gauge

The dial gauge extention is near the gauge extension is vertical to face of drive pinion head.
At this moment the dial gauge needle will reach its
maximum point of deflection (inflection), so that
it can be read.

plate.

Note

Measured value always deviates from set value in clock-
wise direction {small dial gauge needle between 1 and 2),
i.e. in setting the dial gauge with 1 mm preload the value
deviating from 1 must be added to shim thickness S3 .

Example:

If small dial gauge needle is between 1 and 2 and large
needle points to 0.37 mm, with 1 mm dial gauge preload
the shim thickness is 0.37 mm, whereby the thickness

is always rounded off to the nearest 0.05 mm (e.g. 0.37 mm
to 0.35 mm).

17. Install side transmission cover without
seal and tighten the 4 nuts crosswise.

Note
20. Recheck distance “’E*' after installing shims.

Do not use a hammer to set up the side transmission A deviation of - 0.03 mm is permissible.

cover (this could cause the gauge plate, held by a
magnet, to fall down).
Position the cover by tightening the nuts evenly.

18. Pull second centering disc so far out with the
spindle that the gauge mandrel can just barely be
turned by hand.

39-14 Adjusting Drive Pinion Printed in Germany
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Differential, Final Drive

ADJUSTING RING GEAR

Determining total shim thickness "'S " (S4 +55 ).

Ring gear must be readjusted after replacement of

transmission case,

side transmission cover,

tapered roller bearing for differential,
differential housing or pinion/ ring gear set

Note

Drive pinion must be removed to determine preload
of tapered roller bearing for differential.

1. Make sure tapered roller bearing outer races fit
tight in transmission case or side transmission
cover.

2. Install pertinent differential with one each 2.5 mm
thick spacer on the ring gear end and opposite
end.

3. Insert differential in transmission case and turn
several times.

4. Install side transmission cover and tighten all
nuts to specified torque.

Note

Unscrew one stud to mount dial gauge holder.

5. Place gauge VW 385/17 on collar of differential.

6. Mount dial gauge holder VW 387 with dial gauge
and extension on case and set dial gauge at zero
with 2 mm preload.

A = Dial gauge extension 30 mm long
B = Gauge plate VW 385/17

7. Move differential up and down. Read and note play
on dial gauge.

Note

Do not turn differential while measuring play, since
this would cause wrong readings.

Printed in Germany - IlI, 1981
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39

8. Calculate Stot_ -
= shim thickness
+ measured value

+ tapered roller bearing preload

S"cot

Example:

Shim thickness 5.00 mm
Measured value 0.82 mm
Preload (constant value) 0.33 mm
“Stot” 6.15 mm

9. Remove differential, pull off both tapered roller
bearings and split up total shim thickness “Stot“
as follows.

Because of backlash adjustment later spacer S1 is
selected 0.20 mm thinner than spacer 32 .

Example:

Total thickness of spacers S1 + 82 = 6.15 mm.
Thickness of spacer S1 :

Thickness of spacer 82 :

6.15.mm
2 = 3.075 mm
+ 0.20 _mm
3.275 mm
Note

Spacers are available in thicknesses of 2.4 to 3.7 mm,
in steps of 0.10 mm
A 0.25 mm thick shim permits spacing with 0.05 mm.

Round off the spacer thicknesses to the available dis-
tance that the total shim thickness S‘I and SZ is not
changed.

Example:
Calculated spacer thicknesses

Sy tS9 = 2.875+3.275=6.15 mm

Rounded off spacer thicknesses
81 +S5y = 2.856+3.30 =6.15 mm

Measure thickness of shims at several points with a
micrometer. Max. permissible deviation 0.02 mm.
Check shims for burrs and damage.

6.15.mm
2 = 3.075 mm
— 020 mm
2.875 mm
39-16 Adjusting Ring Gear Printed in Germany
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39

ADJUSTING BACKLASH

Backiash should be 0.14 to 0.20 mm

1. Install pinion/ring gear set with shims ”33 ** used
for pinion setting.

Note

Collar nut of drive pinion must be tightened to spe-
cified torque prior to measuring backlash.

2. Install differential with tapered roller bearings
and spacers (S + Sy ) in case.

3. Mount side transmission cover and tighten all nuts
to specified torque.

Note

When tightening nuts check frequently that there is
still a certain amount of backlash. Never let the
drive pinion start to clamp.

. Screw gauge lever VW 388 and adjuster VW 521/4 to-
gether and adjust lever length to 101 mm (measured
from large hexagon surface to upper edge of ball}
with gauge plunger 9196.

. Insert adjuster with clamping bush (special tool
9145) in differential and clamp tight.

6. Turn differential in both directions several times
to settle the tapered roller bearings.

7. Mount dial gauge hoider VW 387 with dial gauge and
plain extension that dial gauge axis and lever are
at right angles.

8,41

Distance “a = 101 mm

8. Turn ring gear carefully against stop and set dial
gauge to zero. Turn back ring gear and read
backlash. Note value.

Note

Hold drive pinion tight while measuring. This is done
by clamping a suitable screwdriver between transmis-
sion case and reverse gear Il

Printed in Germany - I, 1981
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9. Repeat measurement three times, turning ring gear
90° each time. Measures values must not deviate
among each other by more than 0.05 mm.

Note

Backlash required is inscribed in ring gear.

10. Hf specified backlash is not reached, change spacers
(S4 and S, ) again. However, do not change total shim

thickness (Stot)'

39-18 Adjusting Backlash Printed in Germany
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ADJUSTING RING GEAR BACKLASH

1, Assemble change gear with those shims 5. Block differential with two screws which are
determined for the drive pinion setting. screwed in through the flange, Only tighten
screws slightly against side transmission cover.,

Note

Make sure that the drive pinion nut is torqued
to specifications before adjusting the back-
lash,

2. Install differential with taper roller bearings
and calculated spacers (S 1 and § 2) and
position side transmission cover,

6. Install local manufactured dial gauge holder,
as illustrated in figure, and check backlash,

3. Torque side transmission cover hex nuts to
specifications,

Note

When tightening the nuts keep checking if
there is still a certain amount of backlash,
Never allow the drive pinion to jam.,

4, Slide disc from special tool P 357 onto a The check at the reverse gear III must show
stub axle and secure flange on ring gear end. the fo%rlowing backlash:
0,33 ;0.1 mm Transmission type 930/30
0,38 -0,1 mm Transmission type 930/32
This backlash is equivalent to 0,16 or 0,20 mm
on the ring gear.
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TOOLS
No, | Description Special Tool Remarks
1 Adaptor - Local manufacture.

The adaptor can be made of flat
iron 30 x 15 x 120 mm, It must
have a 1/2 in, square opening
in the middle.

Printed in Germany Disassembling and Assembling Limited Slip Differential 39 - 21
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No., | Description Qty. RemovingNOte When Installing Remarks
1 Socket head screw 2 Torque to 1, 4 mkg
(10 ft 1b)
2 Housing cover 1
3 Thrust washer 2 Insert properly
4 Outer splined disc 2
(wavy)
5 Outer splined disc 2
6 Inner splined disc 4
(molybdenum surface)
7 Outer splined disc 4
8 Pressure ring 2
9 Gear 2
10 Threaded disc 2 Press on gear Install properly
11 Pinion 4
12 Differential shaft 2
13 Differential housing 1

Printed in Germany Disassembling and Assembling Limited Slip Differential 39 - 23
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DISASSEMBLING AND ASSEMBLING LIMITED SLIP DIFFERENTIAL (40% Locking

Effect)

Disassembling

1. Remove ring gear.

2. Loosen socket head bolts on housing flange

and remove cover.

3. Remove all inside parts,

Caution
Note sequence of disc installation, so that

differential maintains proper locking effect.

Assembling

1. Check all parts for wear or damage, and
replace if necessary.,

a, Differential Housing
Check guide grooves for outer splined
discs and pressure rings for wear.

b, Pressure Rings

The guide tabs and bearing surfaces must
not show excessive wear or scoring. They
must also move easily in differential housing.

Differential Gears

The bearing surfaces for the thrust washers
must not be worn and the inner splined discs
must move easily on the serration of the
differential gears.

Discs

Check inner and outer splined discs for wear.
The guide tabs of the outer splined tabs of
the outer splined discs and the inner splined
disc serration should not be worn.

Before installation, lubricate all sliding
surfaces of the discs, the pressure rings and
the differential shafts with hypoid gear lube
SAE 90,

Insert thrust washers, so that the retaining
tabs engage in the bore of the housing or
housing cover. It is recommended to coat
the washers with a little grease to provide
a-better hold,

Install other parts as illustrated in the exploded
view.

39 - 24 Disassembling and Assembling Limited Slip Differential
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Differential, Final Drive 39

Caution Note
To prevent changing the locking effect, it is During the model year 1976, inner splined discs
essential that the discs be reinstalled in their and outer splined discs will be modified,
proper positions. The present inner splined molybdenum coated
discs of different thicknesses will be replaced by
Note a single molybdenum coated disc,
S hart:
Wavy outer splined discs must face housing or ee chat
housing cover. Present Parts
5, To measure locking effect of limited slip 901,832,551.21 (2,0 mm thick)
differential, install two drive flanges and 901.332,551,22 (1,9 mm thick)
clamp one (with two bolts inserted) in a vise. 901,332,551.,23 (2.1 mm thick)

Install locally manufactured adaptor and turn
differential with torque wrench.
Check that torque is 4 - 8 mkg (29 = 58 ft 1b). 917.332,551.10 (2.0 mm thick)

Replacement Part

To meet or change the torque requirements of
the limited slip differential, the following outer
splined discs are available:

917.332.552,10 (1,9 mm thick)
917.332,552.11 (2.0 mm thick)
917.332.552.12 (2.1 mm thick)

The wavy outer splined discs~ 901,332.552,12
(2.0 mm thick)~ remain in use,

The torque can be changed by installing the old
inner splined discs of different thicknesses with
the new outer splined discs.

Notes

If torque does not meet specifications, change
it by installing appropriate inner discs,

Inner discs with thickness 1, 9 mm, 2,0 mm
and 2,1 mm (0,075, 0,079 and 0, 083 in,) are
available,

If the thickest discs are installed and the torque
is still not correct, all discs are worn and must
be replaced.
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Front Wheel Suspension 40

REMOVING AND INSTALLING FRONT AXLE

Removing

1. Disconnect brake hose at brake line after 5. Place jack underneath carrier.
first depressing brake pedal somewhat with
pedal strut to prevent brake fluid from
escaping.

6, Detach steering shaft at steering shaft
holder and lift joint off of steering shaft.
Dismantle steering shaft holders,

2. Unscrew stabilizer at suspension,

7. Unscrew shock absorber hex nuts,

3. Remove guard,

4, Unscrew mounting screws at carrier and
control arms,

Printed in Germany Removing and Installing Front Axle 40-1



40 Front Wheel Suspension

8. Lower complete front axle assembly. Note

Do not turn the steering wheel quickly from
lock to lock when the car is raised, to
prevent the cup from popping off at the
steering gear or tie rod (air compensation).

Installing

1, Raise complete front axle assembly.,

2. Secure top of shock absorbers to body.

3. Secure bottom of front axle to body
(carrier and control arms),

4, Connect brake hoses,

5, Bleed brakes,

6. Torque all mounting screws to specifications.

40-2 Removing and Installing Front Axle Printed in Germany



Front Wheel Suspension 40

TOOLS

No. Description

Special Tool

Remarks

1 Torque wrench Commercial item, up to 36 mkg
(261 ftlbs)

2 Tie rod remover Commercial item

3 Wwrench P 280 b

Printed in Germany - I, 1976
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40

N Amt Notes Remarks

L] i i m . . .

© Description Removing Installing

1 Capscrew M 10 2 Torque to
specifications

2 Washer 2 Replace, if
necessary

3 Hex nut, self- 2 Torque to

locking specifications

4 Washer 4

5 Guard 1

6 Strut 2

7 Hex hd screw 2 Torque to
specifications

8 Washer 2 Replace, if
necessary

9 Caliper 1

10 Spacer 1

11 Cap 1

12 Capscrew 1 Torque to
specifications

13 Clamping nut 1

14 Tab disc 1 Must just barely turn
with screwdriver

15 Wheel hub 1 Clean, check for wear,
fill hub with about 60g
multi-purpose lubricant

16 Taper roller bearing 1 Clean, check and
lubricate, If necessary,
replace,

17 Hex nut M 8 ) Torque to
specifications,

Printed in Germany
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40 Front Wheel Suspension

t
No. Description Amt, . Notes . Remarks
Removing Installing
18 Washer 5 Replace, if
necessary
19 Hex head screw 5
20 Brake disc 1 Check for wear
and damage
21 Radial seal 1 Replace, if
necessary. Press
in until seal is
flush with hub.,
22 Taper roller 1 Clean, check for
bearing wear and lubricate,
Replace, if
necessary.,
23 Outer race 1 Heat hub and Heat hub and
press off race install race
24 Outer race 1 Heat hub and Heat hub and
press off race install race
25 Hex hd screw 3 Torque to
specifications
26 Lockwasher 3 Replace, if
necessary
27 Guard 1
28 Control screw 2 Lubricate with MoS_.
Readjust height
29 Adjusting lever 2
30 OWA gasket 2 Replace, if
necessary
31 Uni stop nut MS 1 Torque to specifications
Replace, if necessary
32 Washer 1
40-6  Disassembling and Assembling Front Axle
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40

e Notes
No, Description Amt, . . Remarks
Removing Installing

33 Threaded pin 1 Drive out Install with lubricant,
Position it correctly.
Replace!

34 Hex nut 1 Torque to
specifications

35 Lockplate 1 Replace, tab faces
up.

36 Support disc 1

37 Strut 1 Check, replace if
necessary

38 Guard 1

39 Spacer 1 Heat and install to
stop

40 Seal 1

41 Hex hd screw 3 Torque to

M 10 specifications

42 Lockwasher 2 Replace if
necessary

43 Washer 1

44 Guard 1

45 Spacer 1

46 Control arm 1 Check

41 Torsion bar 1 Check for damage,
replacing if necessary
Note mark for in-
stallation, Lubricate

48 Cotter pin 1 Replace

49 Lockplate 1 Replace, if
necessary

Printed in Germany
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40 Front Wheel Suspension

Notes

No.| Description Amt, . . Remarks
° P o Removing Installing
50 Nut 1 Loosen with Torque to
P 280 b specifications.
Lubricate threads
51 | Ball joint 1 Check, replacing
if necessary
52 Hex hd screw 2 Torque to
M 10 specifications
53 | Washer 2 Replace, if
necessary
54 Hed hd screw 2 Torque to
M 10 specifications
55 W asher 2 Replace, if
necessary
56 | Carrier 1 Check for
damage
a7 Adaptor 2
58 Capscrew 3 Torque to
specifications
59 | Lockwasher 3 Replace, if
necessary
60 | Single-hole 1 Mark for
pressure plate reuse
61 | Double-hole 1 Mark for
pressure plate reuse
62 | Support with 1 Check, replacing
rubber bearing if necessary
63 Spacer 1
40-8  Disassembling and Assembling Front Axle I, 1976 - Printed in Germany




General Notes 42

TECHNICAL DATA

(In brackets: Turbo Carrera USA, Turbo Canada, Japan until end of 1982 only.
Since 1983 models values are same as for R. 0. W. cars.)

Wheel suspension

Springs
Torsion bar dia.
Height adjustment
(at DIN curbweight)
Height difference left/right
Strut angle
since 1978 models,
Turbo 3.3 Ltr.
Shock absorbers

Make

Stabilizer dia.
since 1985 models

Wheels suspended independently on light
alloy trailing arms.

One round torsion bar per wheel, transverse.
26 mm
Cross tube center to wheel center
12 £ 5 mm
(37 £+ 5 mm)
max. 8 mm
31° (34°)
33° (37°)
Double action, hydraulic

Bilstein

18 mm
20 mm

Printed in Germany - V, 1984
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General Notes 40

TECHNICAL DATA

(In brackets: Turbo Carrera USA, Turbo Canada, Japan until end of 1982 only.
Since 1983 models values are same as for R. 0. W. cars.)

Wheel suspension

Springs

Torsion bar dia.

Height adjustment

{at DIN curbweight)
Height difference left/right
Shock absorbers

Make

Stabilizer dia.

since 1977 models
since 1985 models

Wheels suspended independently on control
arms and shock absorber struts.

One round torsion bar in driving direction
for each wheel.

18.8 mm

Wheel center to torsion bar center
94 + 5 mm

(85 £ 5 mm)

5mm

Double action, hydraulic

Bilstein

18 mm

20 mm
22 mm

Printed in Germany - V, 1984
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General

40

TORQUE SPECIFICATIONS FOR FRONT AXLE

Location Designation Threads Class Torque
Nm ft Ib

Support bearing to Nut M14x15 8 80 b8
strut
Support bearing to Capscrew M 10 8.8 47 34
body
Carrier to body Bolt M12x 15 8.8 90 65
Carrier strut guard Bolt M 10 8.8 47 34
to body
Stabilizer and suspension Bolt M 8 8.8 25 18
Guard Bolt M 8 8.8 25 18
Stabilizer to carrier strut Bolt M8 8.8 25 18
Carrier strut,guard and Capscrew v 10 8.8 47 34
stabilizer to body
Carrier strut and guard to Nut M 10 8 28 20
carrier
Control arm to body Bolt M 10 8.8 47 34
Ball joint to control arm Slotted nut M45x 1.5 8.8 250 181
Nut on stub axle Capscrew M7 10.9 15 11
Ball joint to strut Uni stop nut M8 8 22 16
Brake disc to wheel hub Nut M 8 8.8 23 17
Cover for brake disc Bolt M 8 8.8 10 7
Caliper to stub axle Bolt M12x15 8.8 70 51

Capscrew
Brake line Coupling M 10 x 1 12 9
Wheel to wheel hub Nut M14x15 130 94

40 - 02 Technical Data
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40

FRONT AXLE AND STEERING TORQUE SPECIFICATIONS

Location Description Threads Class Torque
mkg ft 1bs

Support bearing to strut Hex nut M14x 1,5 8 8.0 58
Support bearing to body Capscrew M 10 8.8 4,7 34

(socket)
Carrier to body Hex hd screw M12x 1,5 8,8 9.0 65
Carrier strut guard to body Hex hd screw M 10 8.8 4.7 34
Stabilizer and suspension Hex hd screw M 8 8.8 245 18
Guard Hex hd screw M8 8,8 2.5 18
Control arm to body Hex hd screw M 10 8.8 4,7 34
Steering gear Hex hd screw M 10 3.8 4,7 34
Tie rod to gear Hex nut M16x 1.5 C 35K 740 51
Clamp nut to stub axle Capscrew M7 10,9 1.5 11

(socket)
Ball joint fo strut Uni stop nut M8 8 2,2 16
Ball joint to steering lever Castle nut M10x 1 8 4,5 33
Ball joint to tie rod Hex nut M14x 1,5 04 4,5 33
Ball joint to control arm Nut M45x 1.5 8,8 25 181
Plug, strut Plug 12 87
Wheel to hub Nut M14x 1.5 10,9 13 94
Brake disc to hub Hex nut M 8 8.8 203 17
Brake disc guard Hex hd screw M8 8.8 1,0 7
Caliper to stub axle Hex hd screw M12x 1.5 8,8 7.0 51
Brake line Coupling M10x1 1.4 10
Steering coupling to Hex hd screw M8 8,8 240 18

steering shaft

Printed in Germany
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40 General Notes

Location Description Threads Class Torque
mkg ft 1bs
Steering shaft to steering gear Hex hd screw M 8 8.8 245 18
Steering shaft holder Capscrew M8 8.8 2,5 18
Universal joint to steering shaft Hex hd screw M 8 8.8 26D 18
Coupling flange to drive pinion Hex nut M 10 8 4.0 29
(self-locking)

Cover to steering gear Hex hd screw M 8 8,8 1.5 11
Steering wheel Hex nut M18x1,5| 8 Ted 54
Center screw to steering lock Stud M 8 10,9 273 | 1-2
Counternut, center screw Hex nut M 8 8 1.8 13
Tie rod to rack Ball joint M 16x1, 5 868 15 108

40 - 04 Technical Data
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REAR WHEEL SUSPENSION
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Rear Wheel Suspension 42

REMOVING AND INSTALLING REAR AXLE

Removing

1. Lift car, 6. Remove brake disc,

7. Lift rear axle strut with special tool P 289,
2., Detach brake line at caliper and rear axle Detach shock absorber at rear axle
trailing arm. First depress brake pedal trailing arm.
somewhat with pedal strut to prevent the
brake fluid from escaping out of the
reservoir,

3. Disconnect stabilizer at rear axle trailing
arm.

4, Detach drive shaft at transmission flange.

8. Remove special tool P 289, Pull out drive
shaft with joint toward inside of car,

9. Remove cotter pin and castle nut at
parking brake cable, Pull out parking
brake cable on inside of car.

5. Remove drive shaft castle nut cotter pin
and unscrew nut,

10, Detach rear axle trailing arm at cross
tube and strut. Remove rear axle trailing
arme,
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42 Rear Wheel Suspension

Installing

1. Slide in drive shaft through rear wheel hub
before securing the shock absorber.

2, Install spacer and parking brake cable,

3. Torque axle nuts to specifications.

4, Check axial play of wheel bearings,
Max. wheel bearing play is 5/100 mm.
Adjust play if necessary.

5. Lock castle nut,

6. Install brake disc, adjust parking brakes
and bleed brakes,

7. Torque all screws and bolts to specifi-
cations,

42-2 Removing and Installing Rear Axle Printed in Germany



Rear Wheel Suspension

42

TOOLS

No. Description Special Tool Remarks

1 Torque wrench Commercial item, up to
750 Nm (75 kpm)

2 Extention Commiercial item

3 Hexagon socket SW 30 Commercial item

4 Strut retractor P 289 Check tool, see page 42 - 8

5 Dial gauge holder with Commercial item

magnetic column

6 Dial gauge Commercial item

7 Extractor with grip ring Commercial item

8 Removal mandrel P 297 a

Printed in Germany - Ill, 1981
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Rear Wheel Suspension
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Rear Wheel Suspension 42

cops Notes
No, | Description Amt, . . Remarks
Removing Installing
1 Spacer 1
2 Cotter pin 1 Replace, if
necessary
3 Castle nut 1 Torque to
specifications
4 washer 1
b} Screw M 6 2 Torque to
specifications
6 Brake disc 1 Check for wear
7 Hex nut M 14 x 1.5 1 Torque to speci-
self-locking fications
3 Hex hd screw 1
9 Washer 2
10 Vibration damp. 1
11 Drive shaft 1 Pull out on
inside of car
12 Gasket 1 Paste to drive
shaft
13 Cotter pin 1 Replace
14 Castle nut M 6 1 Screw on parking
brake cable until
cotter pin hole aligns
15 Wwasher 1
16 Parking brake 1 Pull out on inside
cable of car
17 Spacer 1 Install correctly, large
pipe dia, faces in.
18 Washer 1
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42 Rear Wheel Suspension

No. | Description Qty. Removing Note WTsst:alling ?:set(;La(itions
19 |NutM12x 1.5 2 Torque: 120 Nm | page 42 - 11
20 Lockwasher 2 page 42 - 11
21 Washer 4
22 | Bolt 2 page 42 - 11
23 [NutM12x 1.5 2 Torque: 85 Nm page 42 - 11/12
24 | Lockwasher 2 page 42 - 11/12
25 Washer 1 only with

camber excenter
26 | Camber excenter 1 Mark position page 42 - 11/12
- Toe excenter 1 for reinstallation
27 | Self-locking nut 1 page 42 - 10

M14x1.5
28 | Washer 1
29 | Bolt 1 page 42 - 10
30 | Trailing arm 1 page 42 - 10/12
31 Flange block 2 Press in to stop
32 | Wheel hub 1 Drive out Press into outer
with P 297 a wheel bearing

33 | Spreader 2 Install correctly
34 | Spring 1
356 | Spring retainer 2 Install correctly
36 | Spring 2
37 | Pin 2 Check for

correct fit .in

spring retainer
38 | Brake shoes 1

with adjuster
42 -6  Disassembling and Assembling Rear Axle V, 1984 -Printed in Germany




Rear Wheel Suspension 42

No. | Description Ot Note When: Special ]
’ P Y- Removing Installing instructions
39 | Boilt 3 Torque: 25 Nm
40 ! ockwasher 3 Replace if
necessary
41 Brake backplate 1
42 | Guard 1
43 Taper rotler 1 Check, lubricate
bearing, outer taper rollers with
multiple purpose
grease
44 | Shaft seal 1 Press in to stop
45 Spacer 1 install in correct
position
46 Shaft seal 1 Press in to stop
47 Taper roller 1 Check, lubricate
bearing, inner taper rollers.
Drive on hub
until bearing rests
on spacer.
48 | Outer bearing race 1 Heat arm and Heat arm and
drive out drive in with
suitable mandrel
49 | Outer bearing race 1 Heat arm and Heat arm and
drive out drive in with
suitable mandrel
50 | Strut 1 Strut angle Two-piece rear
specified on page | axle strut since
42 -01and 44 - 1 | 1977 models for
correction of
car height and
wheel load
difference with
an excenter
bolt. Struts ad-
justed in plant
that entire
range for higher
adjusting is
available.

Printed in Germany -
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42 Rear Wheel Suspension

MACHINING STRUT RETRACTOR P 289

Various modifications have been made on the rear axle of 911/911 Turbo cars since the beginning of
production.

Consequently the holder on P 289 must be adapted to the present state. If tool is not changed, the
light alloy rear axle trailing arms could be damaged when clamping the tool between spring strut and

trailing arm to tighten the mounting bolts.

———— Holder shape before machining

42 -8 Disassembling and Assembling Printed in Germany
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Rear Wheel Suspension

42

DISMANTLING AND ASSEMBLING INSTRUCTIONS

Disassembling

1. Drive out rear wheel hub with special
tool P 287 a.

2. Pull wheel bearings off of rear wheel hub.

Use extracter with grip ring. Only grab hold

of bearing at rollers,

A\ W

3, Heat trailing arm (heating plate, oven).
Drive outer bearing races out of trailing
arm.

Assembling

1.

Heat trailing arm, Insert outer bearing
races and drive in with an appropriate
mandrel.

Install parking brake with anchor and
guard on trailing arm, Install inner

cross spring.

Lubricate bearing surfaces of trailing arm
with a multi-purpose lubricant (fill space
between both bearing surfaces in arm).

Place outer bearing in arm. Lubricate
taper rollers.

Press in outer shaft seal to correct
position.

Press wheel hub into outer wheel bearing.

Printed in Germany
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42 Rear Wheel Suspension

9. Bolt rear axle trailing arm on body
(refer to information note for point 11).
Slide in propeller shaft with drive shaft.

10. Adjust rear wheel bearings.

11. Adjust parking brake. Bleed brakes.
Torque all screws and bolts to
specifications.

Note:

The bolting and tightening torgues for rear
axle trailing arms to rear axle cross tube
and rear axle trailing arms to spring struts
have been changed.

Rear Axle Trailing Arm to

7. Install spacer. Rear Axle Cross Tube
8. Lubricate inner taper rolier bearing and Tightening torque increased from 60 to
drive it onto the wheel hub until bearing 100 Nm. This requires the use of a higher
rests on spacer. self-locking nut (12 mm instead of 9 mm,
length of threads now 80 mm instead of
75 mm).

Lo . Mount parts with the 12 mm high nut and
Lk ¥ 80 mm long bolt.

There is not sufficient space for this in

911 Sportomatic models. In this case the
increased tightening torque may also be
applied on the 9 mm high nuts. However,
tightening the 9 mm high nut with a torque
of 100 Nm (10.0 kpm) is only permissible
once, so that these nuts must always be
replaced after loosening or removing.

42 -10  Disassembling and Assembling Rear Axle V, 1984 - Printed in Germany



Rear Wheel Suspension 42

Rear Axle Trailing Arm to Spring Strut

Self-locking nuts are used instead of hexagon nuts with lockwashers (Schnorr) on rear axle
trailing arm/spring strut connections and toe excenters beginning with December of 1983.
The tightening torque value was also increased.

The new bolts and self-locking nuts can be installed retroactively.

The higher torque value is applicable to old and new version bolting.

It is recommended to replace removed self-locking nuts.

Survey of Changes

1. Rear Axle Trailing Arm — Spring Strut

1.1 Bolt

1.2 NutM12x 15

Lockwasher

1.3 Washer

(bolt head and nut ends)

Tightening torque

Old

New

900.083.019.08
(M 12 x 1.5 x 35)

900.076.035.02
(hex. nut)

999.523.109.02
901.333.143.01

90 Nm

900.083.025.08
(M 12 x 1.5 x 40)

900.910.085.02
(self-locking nut)

none

same

120 Nm

Printed in Germany - V, 1984
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Rear Wheel

Suspension

2. Toe Excenter
Old New
2.1 Excenter 901.333.133.05 same
22 NutM12x 15 900.076.035.02 900.910.085.02
(hexagon nut) (self-locking nut)
Lockwasher 999.523.109.02 none
Tightening torque 60 Nm 85 Nm
3. Camber Excenter
Old New
3.1 Excenter 901.333.133.04 same
3.2 NutM12x 1.6 900.078.017.02 same
3.3 Lockwasher 999.523.109.02 same
3.4 Washer 901.333.143.01 same
Tightening torque 60 Nm 85 Nm
42 -12  Disassembling and Assembling Rear Axle Printed in Germany



Rear Wheel Suspension 42

ADJUSTING REAR WHEEL BEARINGS

The spacer between both rear wheel bearings is de-
signed to be shortened in length permanently when
tightening the castle nut more than a certain tor-
que {normally more than 300 Nm /217 ft.lbs.)

1. Tighten castle nut to 20 kpm (145 ft. Ibs.). Check
axial play (specification: more than 5/100 mm}.
Replace spacer, if length had already been short-
ened (axial play less than 5/100 mm).

Note

Dial gauge holder must be mounted on trailing arm
or spring strut.

2. Tighten castle nut to 30 kpm (217 ft. Ibs.). Re-
check axial play.

3. Continue turning nuts until an axial play of 4/100
to 1/100 mm is reached (while turning the torque
could rise up to 45 kpm/325 ft. Ibs.).

Note

Check play several times while tightening and also
observe the cotter pin hole.

4. Insert cotter pin. Loosen nut when nut is offset
to cotter pin hole. Tighten nut to specified tor-
que {30 to 32 kpm/217 to 231 ft. Ibs.) and then
tighten further until nut can be locked.

5. Check axial play. Play must not exceed 5/100 mm.
Repeat adjusting procedures from point 3, if play
is greater.

Note

No axial play can be accepted, if a wheel bearing
friction force of max. 1.5 kp (3.2 Ibs.) is not ex-
ceeded with cotter pin inserted and tightening torque
of at least 32 kpm (231 ft. |bs.) (adjustment of

axial play and possibly further tightening to next
cotter pin hole).

Printed in Germany -V, 1984
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42 Rear Wheel Suspension

CHECKING WHEEL BEARING PLAY

1. Remove wheel and take off brake liners.

2. Secure dial gauge holder with dial gauge
to rear axle trailing arm or strut.

3. Check axial play.

Adjust play if it is more than 0.05 mm
{see page 42 - 13).

42-14 Adjusting Rear Wheel Bearings Printed in Germany



General 42
REAR AXLE TORQUE SPECIFICATIONS
Location Description Threads Class Torgue
Nm ft lbs
Cover to body Hex hd screw M 10 8.8 47 34
Trailing arm to cross tube :iltf-locking M14x15 10 100* 72
Strut to trailing arm Excenter M12x 1.5 8.8/10.8 | 85 61
Strut to trailing arm Hex hd screw M12x 1.5 10.9 120 87
Caliper to trailing arm Hex hd screw M12x 15 8.8 60 43
Shock absorber to trailing arm Hex hd screw M 14 x 15 8.8/1091 125 90
Shock absorber to body Hex nut M10x1 | 8 25 18
Brake line Coupling M 10 x 1 12 9
Stabitizer to body Hex hd screw M8 8.8 25 18
Drive shaft flange Capscrew M 10 129 83 60
Guard and brake backplate Bolt M8 8.8 25 18
to trailing arm
Wheel to hub Nut M14x15 130 94
Hub to drive shaft Castle nut M20x 1.5 10.9 300 - 320 217 - 231
Brake disc to hub Ctsk screw M6 8.8 5 4
Stabilizer to link Nut M12x 15 8/8.8 85 61
Stabilizer link to rear axle Bolt M12x 15 8.8 85 61
control arm
Adjusting lever to strut Bolt M16x 15 10.9 245 177
Adjusting lever to strut Eccentric M16x 1.5 10.9 245 177
Bolt

* Refer to information on page 42 - 10.
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Wheels, Tires, measuring vehicle 44

AXLE ALIGNMENT SPECIFICATIONS

The following specifications apply to a car at curb weight according to DIN 70020 (car with full fuel

tank, spare wheel and tools).

{In brackets: Turbo Carrera USA, Turbo Canada, Japan until end of 1982 models only.

Beginning with 1983 models same values as for R. o. W. models.)

Front axle

Height adjustment:

Wheel center to torsion bar center
Toe — not pressed

Difference angle at 20 1ock
(toward toe)

Camber, front wheel
(pointing straight ahead)

Castor

Rear Axle
Height adjustment:
Cross tube center to rear wheel cen,

Strut angle

Each degree of change in strut
angle will alter car height by
ca,7 to9 mm

Toe per wheel

Camber

from 1978 models, turbo 3.3

Specification
and tolerance

Max, difference
betw, left/right

from 1978 models, turbo 3.3

94 mm-r S5 mm
(85. mm - 5 mm)
+ 15"+ 5’

0° to + 30’

O +

0 =10

¢+ 30" £ 10)

65 %15

12 mm;tL 5 mm
(37mm = &min)

31° (349
330 (379)
+10" T qg

.
- 50" - 10" (0°%10")
- 300 & 10" (0°% 10%)

5 mm

Can only be adjusted by
replacing steering levers

10"

30"

8 mm

0.5

20"

20"

Printed in Germany -V, 1984
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General Information

44

TECHNICAL DATA

Rims and Tires
Rims

Standard tires — front wheels
rear wheels

Cold tire inflation — front
rear

Special tires — front wheels
rear wheels

Cold tire inflation — front
rear

Winter tires — front and rear

Cold tire inflation

Spare wheel *

Forged aluminum

185/70 VR 15 on 7" aluminum rim
215/60 VR 15 on 8" aluminum rim

2.0 bar
2.5 bar

205/50 VR 15 on 7*' aluminum rim
225/50 VR 15 on 8 aluminum rim

2.0 bar
2.5 bar

See page 44 - 05 (for special tires as
1976 models, see page 44 - 02)

Same as standard tires

Collapsible tire on 5 1/2 J 15 steel rim,
compressor supplied

* When using special tires together with a limited slip differential, the collaspible tire
(spare wheel) can only be used on front axie wheels.

Printed in Germany - VI, 1985
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44 General Information

TECHNICAL DATA(since 1976 models)

Rims and Tires Turbo Turbo Carrera (USA)

Rims Forged aluminum Forged aluminum

Standard tires

Front wheels 205/50 VR 150n 7" rims | 185/70 VR 15 0on 7 rims

Rear wheels 225/50 VR 150n 8" rims | 215/60 VR 15 0on 8 rims
Special tires

Front wheels 185/70 VR t50on 7" rims | —

Rear wheels 215/60 VR 150n 8" rims | —
Tire inflation pressure (cold)

Front wheels 2.0 bar 2.0 bar

Rear wheels 2.5 bar 2.5 bar
Winter tires {front + rear) ** 186/70SR 14 M+ S or 185/70 HR 14

on 5 1/2J x 14 forged rims

Tire inflation pressure (cold) Same as for standard tires
Spare wheel * Collapsible tire on 5 1/2 J x 15 steel rim, incl. compressor
* When using standard tires 50 % in conjunction with a Not applicable in the USA.

limited slip differentiat, the collapsible tire wheel can
only be used on the front axle wheels.

** Only valid for cars equipped with standard 50 summer tires in 15** version.
See page 44 - 05 for cars with other summer tire sizes.
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TECHNICAL DATA (since

Rims and Tires

1977 models)

Turbo and Turbo Carrera (USA)

Rims

Standard tires
Front wheels
Rear wheels

Special tires
Front wheels
Rear wheels

Cold tire inflation pressure
Front wheels
Rear wheels

Winter tires
Front
Rear
Front and rear

Cold tire inflation pressure

Spare wheel

Forged aluminum

205/55 VR 16 on 7*' rims
225/50 VR 16 on 8 rims

185/70 VR 15 on 7" rims
215/60 VR 15 on 8 rims

2.0 bar
2.5 bar

See page 44 - 05

Same as for standard tires

Collapsible tire on 5 1/2 J x 15 steel rim
Compressor supplied
2.2 bar inflation pressure

Printed in Germany - VI, 1985
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TECHNICAL DATA (since 1978 models)

Rims and Tires

Rims Forged aluminum

Tires
Front wheels 205/55 VR 16 on 7 J x 16 rims
Rear wheels 225/50 VR 16 on 8 J x 16 rims

since 1986 models:
245/45 VR 16 on 9J x 16 rims

Spare wheel Coliapsible 165/15 tireon 5 1/2J x 15 rim
including compressor
Cold tire inflation pressure Turbo Turbo - USA, Japan, Canada
Front wheels 20bar 2.0 bar
Rear wheels 3.0bar 2.5 bar or 3.0 bar*
Spare collapsible tire wheel 25bar 2.5 baror2.2bar**
or 2.2
bar**
Winter tires See page 44 - 05

*  The max. permissible inflation pressure specified on the tire is applicable.

““max. press 36 psi’’ = 2.5 bar pressure
““max. press 44 psi’’ = 3.0 bar pressure

From 1986 models on only tires with “max. press 44 psi’’ = 3.0 bar pressure

are supplied.

** 2.2 bar pressure for 165 - 154 PR 83 P tires.
2.5 bar pressure for 165 - 15 8 PR 89 P tires.
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TECHNICAL DATA
Winter Tires*

This table is not valid for 911 Turbo cars standard with 50 summer tires in 15" version
(1976 model and optional extra equipment for 1975 model).

Tire Size** Possible and Recommended Rim Sizes
(Recommended Sizes are Underlined)

185/70 R 15M+S88T 6 J x 15 H2 front and

7 J x 16 H2 rear

6 J x 15 H2 front and rear
7 J x 15 H2 front and rear

195/65 R 1I5M+S91T Same rim sizes as for 185/70 R 15 tires

(see above)
185/70R15M+S88T 6 J x 15 H2 front or 7 J x 156 H2 front
215/60 R 1I5M+S 90T 7 J x 15 H2 rear 8Jx 15 H2 rear
{rear)
1905/66 R 15M+S91T 6J x 15 H2 front or 7 J x 156 H2 front
215/60 R15M+S90T 7 Jx 15 H2 rear 8J x 15 H2 rear
205/65R16 M+S88T 6 J x 16 H2 front and

7 J x 16 H2 rear

6 J x 16 H2 front and rear

7 J x 16 H2 front and rear
205/65 R 16 M+S88T 6 J x 16 H2 front or 7 J x 16 H2 front
275/60R16 M+S 92T 7 J x 16 H2 rear 8Jx 16 H2 rear
(rear)

Cold tire inflation pressure: same as summer tires.

* Refer to Technical |nformation of Group 4 for information and recommendations
concerning winter tires and tire chains. Only use forged aluminum wheel rims.

*¥ M + S tires in version Q (SR) may also be used. Tires with higher load capacities, of
course, may also be used.

Tire Codes:

Q (SR) = Version for top speed of 160 km/h
T (HR) = Version for top speed of 190 km/h

88 = Max. load capacity 560 kg
89 = Max. load capacity 580 kg
20 = Max. load capacity 600 kg
91 = Max. load capacity 615 kg
92 = Max. load capacity 630 kg
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4 I Wheels, Tires, measuring vehicle

AXLE ALIGNMENT INSTRUCTIONS

Due to the steering box seal of the tie rods, when adjusting toe the dust cover is turned and could be
damaged.

To avoid this, the dust cover must be pulled off the tie rod seat,

Return the dust cover after completing adjustments,

44 -2 Axle Alignment Instructions Printed in Germany
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CHECKING THICKNESS OF BRAKE PADS

Cars without Brake Pad 2. Visually inspect brake pads for wear.
Wear Indicator

Brake pads must be reptaced when thickness
of 2 mm is reached.

Cars with Brake Pad Wear
Indicator
{since 1984 Models)

All brake pads of one axle must be replaced
when the brake pad wear indicator lamp
comes on and, however, not later than after
reaching a thickness of 2 mm. If brake pad
wear is indicated by the lamp, the warning
contact (sensor with lead and plug) must
also be replaced. The warning contact need

not be replaced, if brake pads are replaced The wear limit is reached when the pads have
at latest when reaching a thickness of a remaining thickness of 2 mm.
2.5 mm.

Warning contacts with ground cores of
leads must be replaced. Replacements,
however, are not necessary when only the
plastic part of the warning contact is
ground.

1. Remove wheels to check brake pad
thickness.
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REMOVING AND INSTALLING BRAKE PADS — TURBO 3.3, BEGINNING WITH
1978 MODELS

Removing 3. Pull out brake pads with a suitable tool,
e. g. Hazet 1966 - 2 impact puiler with
If brake pads are supposed to be reused, mark 4 mm pin diameter.

them when removing. It is not permissible to
shift pads from outside to inside or vice versa
and from right to left wheel or vice versa,
because this could cause uneven braking
effect.

1. Compress spreader spring at center and
remove from holding tab.

Installing
Note:
2. Pull warning contact out of pad plate in Replace brake pads, which show deep
cars with a brake pad wear indicator. cracks, are loose on the brake pad plates or
This is done by pulling brake pad out of are splattered with oil. In this case, too, it
brake pad recess slightly or disengaging is necessary to replace all four pads of one
lead in clip on brake line. axle.
Note:
Replace warning contacts, if the lead’s core 1. Push back piston to initial position with
is ground through or ground. The warning piston setback tool.

contact is still usable, if only the plastic part
of the warning contact has signs of grinding.
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Note: Rear Axle

To prevent brake fluid from spilling, draw
off some of brake fluid from tank before
pushing back piston. This requires a syringe
used exclusively with brake fluids. Brake
fluid is poisonous and therefore must not
be drawn out through a hose by mouth.

2. Clean seat and guide surface of brake pads
in caliper with gasoline or a cylindrical
brush. Never use solutions containing
minerat oils or sharp edged metal tools.

Brake pad recess play: 0.4 to 0.6 mm.

3. Check position of piston. Edges of
shoulder on piston must be parallel to
guide surface of brake pad. The shoulder
{setback surface) must face down on rear
axle and up on front axle (toward brake
disc inlet).

Front Axle 4. Install brake pads. Guarantee a play of
0.4 to 0.6 mm for brake pads in recess
by pertinent steps, if necessary (replace-
ment of spring plates *, cleaning guide
surfaces on brake pads, replacement of
brake pads).

Note:

Apply a light coat of grease on seats and
guide surfaces to prevent seizure of brake
pads in brake calipers due to corrosion.
Use Optimoly HT (Cu Paste) or Plastilube
{Schillings, Postfach 1703, 7080 Aalen).

5. Press warning contact into inner pad
plate of cars with a brake pad wear
indicator.

* Also refer to Group 47.
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TECHNICAL DATA FOR TURBO 3.3 — SINCE 1978 MODELS

Description Remarks Wear Limit
Specifications

Service brake Hydraulic dual circuit brakes with front/rear
(foot-operated) wheel brake circuit division (black/white),
brake booster, inboard vented and perforated
brake discs with calipers on all four wheels.
Each brake caliper is fitted with four pistons.
Push rod brake circuit belongs to rear wheels.

Tandem brake master cylinder

Bore dia. 23.81 mm
Stroke 18/14 mm
Brake pedal to brake booster ratio 5.14
Brake booster diameter 8 inches *
Boosting factor 2.25
Since 1985 models 3.0
Play at brake pedal with bled brakes
and stopped engine at least 10 mm
Piston dia. in caliper front 38 mm

rear 30 mm

Brake disc dia. front 304 mm
rear 309 mm
Effective brake disc dia. front 247 mm
rear 251 mm
Pad area of each front wheel 94 cm?
Pad area of each rear wheel 94 cm?
Total pad area 376 cm?
Pad thickness front 13 mm 2 mm
rear 13 mm 2 mm
New brake disc thickness front 32 mm

rear 28 mm

* The internal ratio (boosting factor) in the brake booster has been changed:
formerly 2.25, since 1985 models 3.0. Code since 1985 models: label showing 3.0 ratio.
It is possible to install the modified brake booster in older models (beginning with 1978).
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Description Remarks Wear Limit
Specifications

Min. brake disc thickness front 30.6 mm 30 mm

after machining * rear  26.6 mm 26 mm

Thickness tolerance
Brake disc lateral runout
Installed brake disc lateral runout

Peak-to-valley surface finish
of brake discs after machining

Parking brake
(hand-operated)

Brake drum dia.
Brake shoe width
Liner area per wheel

Liner thickness

max. 0.02 mm
max. 0.05 mm

max. 0.1 mm

max. 0.006 mm

Drum brakes with mechanical action

on both rear wheels
180 mm

25 mm

85 cm?

4.5 mm

181 mm

* Brake disc must only be machined symmetricaily, i. e. uniformty on both sides.

Deburr vent holes after machining.

46 - 02 Technical Data
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TORQUE SPECIFICATIONS FOR MECHANICAL BRAKE PARTS

Location Description Threads Class Torque

Nm (ft Ib)

Nut on steering Socket hd. screw M7 10.9 15 (11)
knuckle

Brake caliper to Bolt M 12x1.5 8.8 70 (51)
steering knuckle

Brake flange/brake Bolt M 8 8.8 23(17)
disc to hub

Brake disc to Bolt M 6 8.8 10 (7)
brake flange

Splash shield to Bolt M8 8.8 10 (7)
steering knuckle

Splash shield and Bolt M 8 8.8 25 (18)
brake backing

plate to control arm

Brake disc to wheel Flat hd. screw M 6 8.8 5 (3.6)
hub

Brake caliper to Bolt M 12x1.5 8.8 60 (43)
control arm

Wheel to wheel hub Wheel nut M 14x1.5 F 53/10 K 130 (94)
Printed in Germany Technical Data 46 - 03
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INFORMATION ON BRAKES OF 911 CARRERA TURBO-LOOK

The 911 Carrera in Turbo-Look has the
brake system of the Turbo 3.3.

However, the rear wheel brake circuit has

a brake force regulator as in the 911 Carrera.
The brake force regulator is located on the
luggage compartment floor immediately
behind the brake master cylinder.

It is bolted on the brake master cylinder
of RHD cars.

The second number next to the switching
pressure (separated by an arrow showing
the direction of flow) indicates the reduc-
ing factor.

5 means a reducing factor of 0.46.

Brake force regulators with the code ‘3"
(reducing factor = 0.3) must never be used.

Brake force regulator switching pressure =
33 bar. The switching pressure was changed
to 55 bar with the 1985 models. The brake
force regulator with a 55 bar switching
pressure can also be installed in Turbo-
Look cars before 1985 models. The switch-
ing pressure is stamped on the brake force
regulator.
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46 Brakes, Mechanical Parts

6. Lubricate engaging eyes of spreader spring ~
in bridge with Optimoly HT or Plastilube.

Install new spreader spring that its flat side c
faces brake disc. If installed incorrectly, a X £
; A
proper fit of brake pads cannot be ‘
guaranteed. In addition, high spot at center
of cross would scrape on brake disc. (@

Brake Disc

}

L__@’————) a = Spring plate
* b = Spreader spring
¢ = Lockplate

Qutside

8. Depress brake pedal of stopped car
firmly several times, to move brake pads
into their normal operating position.
Then check brake fluid level in tank,
adding brake fluid if necessary.

Breaking in Brake Pads

Factory new brake pads will require about
200 km of operation before reaching their
most favorable friction and wear values.
Only then will the pads have adapted them-
selves to the brake discs and the squeaking

7. In 1978 models, which are equipped with noise will now disappear. Try to avoid full
initial version spring plates *, the lockplate stop emergency braking during the breaking
must still move in the recess after engag- in period.

ment of the spreader spring.

This guarantees gap X between the lock-
plate and spring plate and deformation
of the spreader spring is not possible.

* Also refer to Group 47.
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MODIFIED FRONT WHEEL BRAKES FOR 3.3 LITER TURBO

The front wheel brake disc/hub connection is changed since the production of 1981 models. The flange and
ring connection has been changed to a brake disc shell connection as on the 911/3.0 Itr. Turbo.

By designing the new brake discs with a shell the total distance (brake disc - hub) is 21 mm longer. Consequent-
Iy the installation of 21 mm spacers is omitted. It is not permitted to additionally install spacers with the

wheel hub.
Conversion to new brake discs/wheel hubs is only permitted on both sides simultaneously for 3.3 liters cars be-

fore 1981 models.

Removing grease caps is different due to the modified hubs.

Old Version

New Version

Printed in Germany -V, 1984 Disassembling and Assembling Front Wheel 46 -4 a

Beval ae




Brakes, Mechanical Parts 46

TOOLS

No. Description Special Tool Remarks

1 Slide hammer VW 771

2 Puller 9165 Only required up to
end of 1980 models

Printed in Germany - |11, 1981 Disassembling and Assembling Front Wheel 46 -5
Brakes



46 Brakes, Mechanical Parts

6

101615 9 8 7

17

13

2019

21

12 1

Note

The front wheel brake applicable up to end of 1980 models is shown. From 1981 models the brake disc/
wheel hub connection is changed (see page 46 - 4).
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— Note When: Special
No. | Description Qty. Removing Installing Instructions
1 Bolt 2 Torque: 70 Nm
2 | Washer 2 Replace,
if necessary
3 | Spacer 2 Between caliper
and steering
knuckle
4 Brake caliper 1
5 Spacer 1 LLess width than Only version
on rear axle up to end of
{21 mm) 1980 models
6 Hub cap 1 See text Different
versions
7 | Nut with socket 1 Adjust wheel
screw bearing play.
Torque socket
screw to 15 Nm
8 Pressure disc 1
9 | Wheel bearing, 1 Check, replacing
outer if necessary
10 | Wheel hub 1 2 versions
" Screw 12 Instali screws Only version
and tighten up to end of
uniformly. 1980 models
Torque: 10 Nm
12 Lockplate 12 Replace
13 Ring 1
14 Brake disc 1 Check for wear 2 versions
and damage.
If applicable,
mark for
reinstallation

Printed in Germany - V, 1984

Disassembling and Assembling Front Wheel Brakes 46 -




46 Brakes, Mechanical Parts

Note When: Special
No. | Description Qty.| Removing Installing Instructions
15 | Nut 5 Torque: 23 Nm
16 | Washer b Replace, if
necessary
17 | Bolt 5
18 | Brake flange 1 Only version
up to end of
1980 models
19 | Screw 3 Torque: 10 Nm
20 | Washer 3 Replace, if
necessary
21 Guard 1 Machine or Page 46 - 10
replace, if Point 1
necessary
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DISASSEMBLING AND ASSEMBLING FRONT WHEEL BRAKES

Disassembling Version B

1. Unscrew and plug brake line to prevent brake fluid Grease caps with welded tapped adapters are install-
from flowing out of reservoir. Unscrew brake ed since Chassis No. 93 Z BS 000094
caliper. {October, 1980).These caps can be knocked out

with special tool VW 771, without puller 9165.

2. Remove spacer {cars up to end of 1980 model year)},
but do not use sharp edged tools. Burrs could
cause wheels to have lateral runout.

3. Remove grease cap according to version.
Version A
Up to end of 1980 model year. Knock out grease cap
with special Tool VW 771 used in conjunction
with 9185.

Version C

The first 1981 model cars (up to above mentioned
chassis number) still had grease caps without the
tapped adapter. These caps have been ground to the
smallest possible diameter at the pressing-in point
to reduce the pressing force.

They can be removed with a screwdriver.

4. Unscrew adjusting nut for wheel bearings.
Remove wheel hub with brake disc.

5. Separate brake disc and wheel hub.

Printed in Germany Disassembling and Assembling 46 -9
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DISASSEMBLING AND ASSEMBLING FRONT WHEEL BRAKES

Disassembling

1. Check condition of all parts and replace,
if necessary.

Note:

Bridges of brake calipers have cast bosses
since 1984 models and this has changed the
brake guards.

Only brake calipers or caliper bridges with
cast bosses are available for replacements
after depletion of stocks in older models.
In this case the new brake guard must also
be installed or the old guard changed
accordingly (cut off).

2. Clean centering surface for brake disc on
wheel hub and apply a very thin coat of
Optimoly TA.

3. Conversion to new brake discs/wheel hubs
on 3.3 liter cars before 1981 model is only
permitted simultaneously on both sides.

4. Brake discs must not be mounted on the
wrong side, since inboard vent bores
arranged evolvently.

Identification: evolvent shape and part
number.

Part number is located on the brake disc.

Spare part for left side
— 3rd group number uneven

Spare part for right side
— 3rd group number even
Examples:

Left brake disc part no.: 930 351 047 00
or 93035104701

Right brake disc

Forward Direction

5. Note torque specifications. Install taper
roller bearings with a multi-purpose grease.

6. Adjust wheel bearing play that finger
pressure applied to a screwdriver is just
adequate to move pressure disc. Do not
support screwdriver on hub. To adjust,
first tighten nut slightly to keep bearings
from seizing.

Drive in hub cap of version C with a piece
of pipe to avoid damaging the threads.

part no.: 930 351 048 00
or: 930 351 048 01
7. Make sure brake hose is positioned
correctly, when screwing on brake line.
Bleed brakes.
46 - 10 Disassembling and Assembling Front Wheel Brakes V, 1984 - Printed in Germany
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;
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Note When: Special
No. | Description Qty. | Removing fnstalling Instructions
1 Screw 2 Torque: 60 Nm
2 | Washer 2 Replace, if
necessary
3 | Brake caliper 1
4 | Spacer 1 Wider than on
front axle
(28 mm)
5 | Screw 2
6 Brake disc 1 Set back brake Check for wear
and damage
7 | Spring 2 Hooks must be in
holes provided in
brake backplate
8 Support sleeve 1
9 | Adjusting nut 1
10 | Adjusting screw 1
11 Return spring 1
12 Brake shoe 2 Replace, if
necessary. Wear
limit: 2 mm
13 Return spring 1
14 Pressure bar 1
15 Pivot pin 1 Lubricate lightly
16 | Pin 1 Lubricate lightly
17 | Operating lever 1
18 | Screw 4 Torque: 25 Nm
19 | Washer 4
20 Brake backplate 1
21 Guard 1 Machine or Page 46 - 13
replace, if (assembling)
necessary
46 - 12 Disassembling and Assembling Rear Wheel Brakes V, 1984 - Printed in Germany




Brakes, Mechanical Parts 46

DISASSEMBLING AND ASSEMBLING REAR WHEEL BRAKES

Disassembling

1. Remove spacer. Do not use sharp edged
tools. Burrs could cause wheel to have
lateral runout.

2. Turn parking brake adjuster in loosening
direction. Unscrew two countersunk
screws.

3. Unscrew brake line from brake hose. To
prevent brake fluid tank from draining,
screw a shortened, plugged piece of brake
line in brake hose.

4. Press out brake line holding clip from
rear control arm.

5. Unscrew brake caliper and remove brake
disc. If a tight fitting brake disc cannot
be removed even after applying light
knocks with a plastic hammer, screw
hexagon head bolts in two 8 mm diameter
threads of brake disc uniformly to press
off the disc.

Assembling

Note:

Bridges of brake calipers have cast bosses
since 1984 models and therefore the guards
have also been changed.

Only brake calipers or caliper bridges with
cast bosses will be available for replacements
after depletion of stocks in older models.

In this case the new brake guard must also
be used or the old guard changed accordingly
(cut off).

1. Lubricate adjuster, pin of expander lever
and sliding surfaces of parking brake
shoes slightly.

Printed in Germany - V, 1984
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2. Assemble spreader lever. 4. Press down lower parking brake shoes with a
screwdriver. Install assembled adjuster. Mount

lower spring.

3. Install front (long) return spring with parking
brake shoes on brake backing plate. Instali

rear return spring and upper spring. 5. Check parking brake shoes, adjuster, return

springs and springs for proper position,
correcting if necessary.

Note

Make sure that hooks of springs are positioned in
holes provided in brake backing plate.

46 - 14 Disassembling and Assembling Rear Wheel Printed in Germany
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6. Clean brake disc centering surface on wheel hub 8. Adjust parking brake. Bleed service brakes.
and apply a very thin coat of Optimoly HT.

7. Assembile brake disc and brake caliper. Tighten
bolts to specified torque. Do not mix up left and
right side discs, since inboard vent passages
have an evolute shape.

Identification: evolute shape and part number.

Part number is located on brake disc.

Spare part for left side
- 3rd group number uneven

Spare part right side
- 3rd group number even
Example:

Brake disc, left Part No. 930 352 045 00
Brake disc, right Part No. 930 352 046 00

J—

Forward Direction

Printed in Germany - |1}, 1981 Disassembling and Assembling 46 - 15
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510191617 7 3610 11 5

1512 131416 4 8 18192 1

Note:
Blow-up view shows brake caliper of rear axle with 30 mm diameter piston (front axle piston

diameter: 38 mm) and retaining tab of cross spring facing up. On brake caliper of front axle
retaining tab is down, i. e. front bridges with spring plates are reversed.
Disassembling and Assembling Brake Caliper Sections — page 47 - 7.

Printed in Germany -V, 1984 Disassembling and Assembling Brake Calipers 47 -1
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47

TORQUE SPECIFICATIONS FOR HYDRAULIC BRAKE PARTS

Location Description Threads Class Torque
mkg (ft 1b)

Master cylinder to Nut M 8 3 2.5 (18)

vacuum booster

Stop light switch to Stop light switch M 10x1 1.5+ 0.4

master cylinder (11 + 2,9)

Brake booster unit Nut M 8 8 2.5 (18)

to base

Brake fluid reservoir Bolt M 6 8.8 0.2 (1.8)

Fork and pivot to Nut M 10 8 3.5 (25)

operating rod

Brake booster to Nut M 8 8 2.5 (18)

luggage compartment

floor plate

Brace to base Bolt M 10 8.8 4.6 (33)

Brake lines to Coupling M 10x1 1.2 (9)

master cylinder,

hoses and calipers

Distributor to Bolt M6 8.8 0.6 4)

rear axle cross

tube

Bleeder screws on Bleeder screw M 10x1 0.8 - 1.1

brake calipers (5.8 = 8)

Brake caliper half Socket head bolt M 12x1,5 8,8 6.0 (43)

to bridge

Spring plate to Flat head screw M5 0.4 (2.9)

bridge

Adapter to brake Hollow bolt M 10x1 1.6 (12)

caliper

Printed in Germany -V, 1984
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Brakes/Hydraulic Parts
Note When: Special
No. | Description Qty.] Removing Installing Instructions
1 Cross spring 1 Replace if necessary.
Position correctly
(flat side faces brake
disc).

2 Lockplate 1 Lockplate must still Not applicable
move after cross spring|{ if openings of
has engaged, to excludg spring plate
deformation of the {no. 18) take
cross spring. over cross

spring funct.

3 | Brake pad 2 Mark for rein- Check, replacing if

stallation later necessary. Wear
if applicable. fimit 2 mm.

4 | Connecting line 1 Down

5 | Screw 8 Torque: 60 Nm
(43 ft. Ibs.)

6 Brake caliper half, 1

outer (marked with
Porsche)

7 Bridge Bottom on front axle, | Page 47 - 5

without opening top on rear axle

8 | Bridge 1 Page 47 - b

with opening

9 Brake caliper half, 1 New version (without

inner {(with mounting no. 12 - 15), can be
eyes) installed retroactively.
10 Dust cap 2
11 Bleeder screw 2 Up
12 | Hollow union bolt 1 Torque: 16 Nm )
(12 ft. Ibs.) )
} omitted
13 | Ring connector 1 ) since Dec,
) 1984
14 | Seal 1 Replace )
47 -2 Disassembling and Assembling Brake Caliper VI, 1985 - Printed in Germany
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. - . Tightening Torque
Location Description Threads Material Nm (ftlb)
Brake force regulator M 10 x 1 14 (10)
to connector or ring
adapter
Ring adapter to brake Hollow M10 x 1 5.6 16 (12)
master cylinder union bolt
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Brakes/Hydraulic Parts
Note When: Special
No. | Description Qty| Removing Installing Instructions
15 | Seal 1 Replace Omitted since
Dec. 1984
16 | Screw 4 | Heat to approx. Install with Loctite
150° C No. 270.
17 Spring plate with 1 Heat screws to Assemble with correct | Page 47 - 5
retainer approx. 150°C. bridge. Lock screws
with Loctite No. 270.
18 | Spring plate with 1 Heat screws to Assemble with correct | Use lockplate
openings approx. 150°C. bridge (openings for (no. 2), if
cross spring). Lock there are no
screws with Loctite openings to
No. 270. service as a
cross spring
lock, see
page 47 - 5.
19 | Spacer 8 Do not drive into
{dowel sleeve) brake caliper sections
against stop. About
one half each should
be in the brake caliper
section and bridge.
Printed in Germany - VI, 1985 Disassembling and Assembling Brake Caliper 47 -
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DISASSEMBLING AND ASSEMBLING BRAKE CALIPERS

Disassembling

1. Clamp caliper in a vise with soft jaws and 3. Drive off brake caliper halves from bridge
detach connecting line. by applying knocks from a plastic
hammer alternately.

4. Countersunk screws of spring plate are
locked in bridge with Loctite 270. To
2. Unscrew bolts holding halves of brake unscrew, heat screws to approx. 150 °C.
caliper. This is necessary to prevent stripping
threads in bridge.

47 -4 Disassembling and Assembling Brake Calipers Printed in Germany
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Assembling initial Version

1. After replacing or loosening, lock counter-
sunk screws for spring plate with Loctite
270.

Install spring plate with retaining tab on
bridge without opening.

Cross spring

Note:

Following changes have been made on spring
plates since the beginning of standard
production.

— A lockplate for protection of the cross Lockplate
spring is required on spring plates with
opening in initial version.
in the modified version a spring plate with
pertinent openings protects the cross
spring.
A conversion is only possible with con-
formance with point 4 on page 47 - 4 and
use of correct spring plate (see note
below).

Modified Version

— The countersink to take the mounting
screws is larger for all spring plates since
1984 models and therefore the bridges
had to be changed, too.

Spring plates with larger countersinks

( present version 12.8 — 0.2 mm diameter;
was 11.5 + 0.5 mm) cannot be used on

old bridges.

Spring Plates with Larger Countersink

| |
- 1
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47 Brake, Hydraulic Parts

2. Assemble brake caliper.

3. Replace seals on hollow bolt and adapter.

4. Check piston.position — see page 46 - 3.

5. When installing brake pads, check for
correct play between pad and recess,
correct position of cross spring and
clearance of lockplate in case of initial
version spring plates (see pages 46 - 2
to 46 - 4).

6. Bleed brakes.

47 -6 Disassembling and Assembling Brake Calipers Printed in Germany
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Note:

The blow-up view shows the outer front axle brake caliper half.

i

38 mm.
30 mm.

Piston diameter on front axle
Piston diameter on rear axle

1l

Mount piston and bleeder valve in correct position, depending on installation of brake
caliper half on right or left side (setback surface on face of piston faces brake disc
inlet/bleeder valve faces up).

Printed in Germany - 'V, 1984 Disassembling and Assembling Brake Caliper Section ~ 47-7
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Brakes, Hydraulic Parts
Note When: Special
No. | Description Qty. | Removing installing Instructions
1 Piston 2 Press out of brake Use brake cylinder
caliper half with paste. Check
compressed air. piston position
Use wood base —  (position of
danger of injury! machined piston
face) already
while pressing in —
page 46 - 3
2 Dirt scraping ring 2 | Seepaged7-9 Replace.
Position correctly
— see page 47 - 10
3 Seal 2 Lift out with a Replace.
plastic rod Coat with brake
cylinder paste.
4 Brake caliper half 1 See pages
47 -9 and
47 - 10 under
""cleaning and
inspecting’”’
47 -8  Disassembling and Assembling Brake Caliper Half Printed in Germany
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DISASSEMBLING AND ASSEMBLING BRAKE CALIPERS

Disassembling

1. Place brake caliper section on a wooden
board with the piston facing down and
press out piston with compressed air.

4. Lift out seals with a plastic rod.

2. Clamp brake caliper section in a vise with
the cylinder bores facing up.
Use a vise with soft jaws.

Note:

Make sure surface of brake caliper section
is not damaged and consequently the Cleaning and Inspecting
corrosion inhibiting coat is not injured.
1. Clean all parts with alcohol and dry
with compressed air. Never use rags,

3. Remove dirt scraping ring by deforming since even minute particles of lint would
the support ring of the dirt scraping ring lead to leakage.
all around with a suitable tool (e. g. thin
punch) to such an extent, that the 2. Inspect connection threads and spacer
scraping ring can be removed. sieeves (dowel sleeves) for damage as
Be careful not to damage seat surfaces. well as cylinder bores and pistons for

scoring and corrosion.

Printed in Germany - V, 1984 Disassembling and Assembling Brake Calipers 47 -9



47 Brakes, Hydraulic Parts

Note: Note:

Machining cylinder bores and pistons is not Mount dirt scraping ring in brake caliper
approved. Replace pistons or complete brake section that the ring’s printed part number
caliper section, as applicable. faces in.

The sealing lip then faces out (in contradic-
tion to the normal position of a radial shaft
3. If the brake caliper section is in good seal) and prevents the entry of dirt and
condition, check whether connecting bore water.
between the cylinder bores is plugged.
Clean bores with compressed air.

4. Clean new seals and scraping rings with
alcohol and dry with compressed air.

Assembling

1. Give cylinder bores, pistons and seals a
thin coat of brake cylinder paste.

2. Place seals in grooves of cylinder bores.

3. Mount dirt scraping rings in correct position
with a suitable pressure pad.
Drive in dirt scraping rings at least so far,
that they do not protrude beyond the
machined surface of the brake caliper
section.

4. Press in piston by hand slowly.
Check position of the milled surface on
the piston’s face during this step (see
page 46 - 3). If it is necessary to turn
the piston after installation in the brake
caliper section, a suitable tool (e. g.
ATE piston turning pliers) must be used.

47 -10  Disassembling and Assembling Brake Calipers Printed in Germany
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5. Assemble brake caliper (see page 47 - 1).

6. Recheck piston position in car after
installation of the brake caliper.
Install brake pads.

Bleed brakes.

7. Check for leaks (high pressure test) with
a pressure tester.

High Pressure Test

Produce a pressure of 50 to 100 bar in the
braking system with a pedal prop. The
produced pressure must not drop by more
than 10 % during the testing time of

10 minutes with a constantly applied
pedal force.

Note:

A brake force regulator is integrated in the
rear axle brake circuit of cars with Turbo
Look. When connecting a pressure tester
on the rear axle brake circuit of these cars,
the produced pressure must not exceed

70 bar.

Printed in Germany - V, 1984 Disassembling and Assembling Brake Calipers 47 - 11




47 Brakes, Hydraulic Parts

BRAKE CIRCUIT FAILURE INDICATOR (UNTIL END OF 1983 MODELS)

Each of both brake circuits has a brake light The brake circuit failure indicator has to
switch on the brake master cylinder, which be cancelled by disconnecting the battery
also functions as a brake warning switch in after repairing the brake system.

cars up to the end of 1983 models. Beginning with 1984 models it is no

longer necessary to disconnect the battery,
since the brake indicator lamp (triple
chamber light) goes out as soon as the
brake fluid level in the tank has reached
the minimum level.

An indicator lamp (bottom part of a double
chamber light) installed in the instrument
panel comes on when a brake circuit fails.

47 - 12 Brake Circuit Faiture Indicator Printed in Germany
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SPECIFICATIONS

Steering Rack-and-pinion

Steering wheel 380 mm (14.961") dia.,
tattice steering wheel
with impact pad

Steering ratio in center
steering wheel angle to

wheel angie 17.78 : 1
Turning circle dia. 10.8 m (35.4 feet)
Track circle dia. 10.35 m (33.9 feet)

Non of steering wheel turns
from lock to lock approx. 3.0

Friction torque of steering
- measured on flange of
steering gear without
connected tie rods 0.8 to 1.4 Nm/8 to 14 kpcm/
7 to 12 in. lbs.

Printed in Germany Specifications 48 - 01
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Steering

. . Notes
No. Designation Amt, . . Remarks
Removing Installing
1 Capscrew 2 Torque to
specifications
2 Lockwasher 2 Replace, if
necessary
3 Cover 1 Must fit on steering
shaft bearings
correctly
4 Hex hd screw 2 Torque to
M 10 x 35 specifications
5 Washer 2 Replace, if
necessary
6 Cotter pin 2 x 25 2 Replace
7 Castle nut 2 Torque to
M10x 1 specifications
8 Hex nut 2 Torque to
M14 x 1.5 specifications
9 Ball joint 2 Check, replacing Ball joint must show
if necessary, Check | frictional torque when
seal for tight fit moving. Replace if it
and damage. has axial play or no
frictional torque,
10 Holder 2 Replace, if
necessary
11 Seal 2 Check for damage,
replacing if
necessary
12 Spacer 2
Torque to
13 | Tierod 2 specifications
14 vteering shaft 1 Check, replacing
holder with rubber if necessary
bearing
15 Seal 1 Install correctly
48-2 Dismantling and Assembling Steering Printed in Germany



48 General

TORQUE SPECIFICATIONS FOR STEERING

Location Designation Threads Material Torque

Nm ft lbs
Steering gear Bolt M 10 8.8 47 34
Tie rod to rack Ball socket M 16 x 1.5/ C35K 150 108
Ball socket to Castle nut M10x1 (8 45 33
steering arm
Ball socket to Nut M 14 x 1.5/04 45 33
tie rod (lock
nut)
Steering coupling Bolt M8 8.8 25 18
to steering shaft
Steering shaft to Bolt M8 8.8 25 18
steering gear
Steering shaft Screw M8 8.8 25 18
mount
Universal joint Bolt M8 8.8 20 14
to steering shaft
(lubricated with
Optimoly HT)
Coupling flange Nut M 10 8 45 33
to drive pinion
{self-locking)
Case cover to Bolt M8 8.8 15 11
steering gear
Steering wheel Nut M18 x 1.5{8 50 36
Centering screw Stud M 8 10.9 2-3 1.4-2.2
to steering lock
Lock nut on cen- Nut M8 8 18 13
tering screw

48 - 02 Technical Data
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Steering 48

Notes
No, | Designation Amt. . . Remarks
Removing Installing
16 Hex hd screw 4 Torque to
M 8 x 42 specifications

17 Lockplate 2 Replace

18 Stop 4

19 Steering coupling 1 Visual inspection,
replacing if necessary

20 Steering shaft 1

21 Steering gear 1 Check frictional
torque, replacing or
repairing if necessary

DLSASSEMBLING AND ASSEMBLING INSTRUCTIONS

Assembling Note
1. Glamp steering box in a vise with protective Omitting hex nut has made the former instructions
jaws for the rack, for tie rod ball joint adjustments invalid., Only

the spacer is avajlable for replacements,

9. Screw tie rod with spacer in rack and tighten
to specified torque.
Machine open end socket for torque wrench

for this purpose.

Printed in Germany Disassembling and Assembling Steering 48 -~ 3
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BODY, FRONT SECTION
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Body - Front Section 50

FLOOR/FRAME CHECKPOINTS AND FRONT BODY SECTION GAUGES P 863 AND 863a

As already announced in the 1975 model information, checkpoints are welded to the floor/frame
assembly from 1975 models, The extent of damage is quickly diagnosed with the help of these
checkpoints and front body section gauge P 683 a (consisting of former gauge P 863 + additional
adaptor).

The carrier pin of Type 930 Turbo is 21 mm higher. When measuring with front body section
gauge P 863,the distance between the upper edge of the gauge and the collar on the carrier pin
is 21 mm or, with the adaptor installed on the carrier pin, 13 mm.

The gauge can also be used to repair light front section damage (upsets up to 10 mm), Cars with
damage of this type no longer need to be installed on a straightening bench.,

Installation of the gauge requires that the wheels, the guard, the carrier and the control arms be
removed., The gauge is then bolted to the front axle take-up points and front floor/frame checkpoints,
as illustrated above.,

The distance from the rear floor/frame checkpoints and rear axle take-up points for the transmission
to the engine suspension is checked with a measuring staff,

Note: This gauge is for checking only, It must be removed for straightening and welding operations
to prevent it from becoming bent through body distortions,

Printed in Germany Floor/Frame and Front Body Section Gauge 50-1
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FLOOR/FRAME ASSEMBLY DRAWING

50-2 Floor/Frame Assembly Drawing Printed in Germany



w50

Dim., Designation mm
. +
A Control arm take-up, front, inner 565,09 ~ 2
+
B Cairier take=-up 726 -1
C Front floor plate checkpoints 1200 - 2
+
D Rear floor plate checkpoints 850 - 2
+
E Engine suspension 752 - 3
F Front floor/inner control arm checkpoint 1327 - 3
G Rear floor/carrier checkpoint 1868 - 3
+
H Axle tube transmission/ front floor checkpoint 1528.5= 3
I Axle tube transmission/inner engine suspension 1346 ¢ 3
xle tu ission/inner ine su sio -
& P 1978 models 1374
K Rear floor/inner engine suspension checkpoint 1557 L 3
& P P 1978 models 1582
L Front floor/inner control arm checkpoint 1041 = 3
M Front floor/rear floor checkpoints 1215 = 2
3
N Rear floor/inner engine suspension checkpoints 1355 1 3
1978 models 1384
0 Axle tube transmission/inner engine suspension 1245 C
1978 models 1273

All distances are measured from center of hole and horizontal.

Note

Distances to engine suspension bolts are measured direct (at an angle),

Note

Lengths measured on the left and right may not exceed the specified tolerances in difference
to each other,

Printed in Germany - II, 1978 Floor/Frame Assembly Drawing 50-3



50 Body = Front

FLOOR/FRAME ASSEMBLY TURBO CARRERA

In comparison to the Type 911, the carrier pin of the turbo Carrera is 21 mm higher, This has
caused changes to the floor/frame assembly in the area marked in white.

The border on the wheelhouse and floor plate is cut out about 70 mm higher than the control arm
to allow accessibility,

Note

If new wheelhousings are required for repairs, make these openings in the borders on both sides and
weld the seams to the floor plate,

50-4 Front Floor Assembly for turbo Carrera Printed in Germany
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STRAIGHTENING BENCH ATTACHMENT SET ENS 77.303 FOR TYPE 930 TURBO

The illustrated take-up points differ from the attachment set for Type 911 and are applicable to
Turbo cars.

The auxiliary carrier pin is instalted 21 mm (0.827"} higher.

The brackets on the rear axle cross tube are inclined upwards.

The take-up pin for the transmission suspension is located 26 mm (0.984"*) further forward.
The enginé mount for Type 3.0 Turbo up to 1977 model conforms with Type 911.

The engine mount for Type 3.3 Turbo from 1978 model is moved further back by 30 mm (1.181").

Printed in Germany - 1il, 1981 Attachment Set ENS 77.303 50-7a
for Type 930 Turbo



55 Hoods and Lids

Disassembling Notes on Installing
1, Unscrew rear spoiler carrier from hood and When installing the rear window wiper shaft, it is
remove with reinforcement, see arrows, essential to imsert spacer in hood. Wiper arm should

be installed so that, when switched off, wiper
blade will be paraliel to side weatherstrip (distance
approx, 40 mm/1 9/16 in, ),

Note

When painting car, cover riveted weatherstrip
with tape,

2. Detach spoiler (polyurethane section) from
carrier, see arrows,

55 - 2 Removing and Installing Engine Hood Printed in Germany
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REAR AXLE CROSS TUBE OF TURBO CARRERA

A new rear axle cross tube, Part No, 930 331 010 00,
- Fig. A - is installed in the Type turbo Carrera
This cross tube differs from the version for the

Type 911 - Fig. B - as follows,

1. New, larger holders for rear axle trailing
arms at an angle of 2 30" upwards,
Reference point: 6 mm above the horizontal
as measured at the rear inner support plate

of the holder's lower edge.

2, New transmission suspension take-up pin
(offset 256 mm toward front).

Notes

1. The seat wells have dents on both sides of
the center tunnel above the holders for the
Type turbo Carrera (see figure),

2. Large seat belt reinforcement plates are
installed in all cars for Australia and France,
and in fact on the transmission tunnel, These

reinforcements are welded to the holders at
the rear axle cross tube to increase the
strength,

Printed in Germany Rear Axle Cross Tube for turbo Carrera 53-1
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INSTALLING TURBO DECALS ON REAR FENDERS

joy
.

Using squeege pull upper lip of rubber guard
away Irom connector plate as far as necessary.

2, Clean and dry surfaces for decals,

3. Draw a pencil line 30 mm (1 1/8 in.) parallel
to wheel opening,

N
.

Peel protective paper off decal and place
decal on surface s