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PORSCHE WORKSHOP MANUAL 911 - FROM MODEL 1972 ON

This publication contains the essential removal, installation and adjustment procedures for the

Porsche 911 vehicles sold in the USA and Canada, Components and procedures described in this manual
are identical for all types unless differences are pointed out in the text. It is assumed that the reader is
familiar with basic automotive repair procedures. Special tools required in performing certain service
operations are identified in the manual and recommended for use. Use of tools or procedures other than
those recommended in this repair manual may be detrimental to the vehicle's safe operation as well as
the safety of the person servicing the vehicle.

The Workshop Manual 911 - from model 1972 on - is subdivided into 10 Assembly Groups, delive-
red in supplements to volume I and IL.

Survey of the individual Assembly Groups:

Engine and Clutch Code No. 1
Fuel System Code No. 2
Transmission Code No. 3
Front Axle Code No. 4
Rear Axle Code No. &
Brakes, Wheels, Tires Code No. 6
Pedal Controls and Manual Controls Code No. 7
Maintenance Jobs, Technical Data Code No.. 0
Body Code No. 8
Electrical System Code No. 9

For identification of the volumes, the back of the folders is provided with a transparent pocket at
the top for insertion of the pertinent type.

To find the individual repair steps quickly, each Assembly Group of this Workshop Manual is sub-
divided into "Main Groups", "Chapters" and "Sections” and provided with a very detailed list of
contents; refer to example on next page.

Technical Information sheets should be filed at the beginning of their respective groups. The
contents of the Technical Informations will be incorporated into the Workshop Manual at suitable
intervals, The List of Contents will be edited whenever extensions and supplements are published.

- XXX, 1974

USA/CAN



Motor und Kupplung
Engine and Clutch
Moteur et Accouplement
Motore e Frizione




ENGINE 911

CONTENTS

0 - INFORMATION, DESCRIPTION, TECHNICAL DATA

0.1 Description

Engine changes - 1972 model 0.1-1/1
Cil tank changes ~ 1972 model 0.1-2/1
Qil cooler system and oil circuit schematic 0.1-2/2
Oil cooler schematic - 1973 model 0.1-3/1
Oil cooler schematic with cooling coil - 1974 model 0.1-3/2
Engine, front view cross section 0.1-4/1
Engine, side view cross section 0.1-4/3
Specifications for 2.7 liter-engine where differ 2. 4 liter-engine 0.1-5/1
Engine changes - 1974 model 0.1-6/1
Cross section of engine with emission control equipment 0.1-17/1
Layout of exhaust gas recirculation system ' 0.1-7/2
Engine cross section with emission control - 1978/1979 models 0.1-17/8

Emission control layout - 1980 model 0.1-7/4

0.2 Technical data

General data 0.2-1/1
Power performance curves 0.2-1/7
Technical data, Type 911 T - Continuous Injection System (CIS) 0.2 -3/1
Technical data, Type 911/S/Carrera - 1974 model 0.2 -4/1
Full-power performance - 1974 model 0.2 -4/4
Technical data, Type 911 S and Carrera - 1975 model 0.2-5/1
Engine tightening data 0.2-5/2
Technical data, Type 911 - 1976 model 0.2-6/1
Technical data, Type 911 S - 1977 model 0.2-7/1
Technical data, Type 911 SC - 1978 model 0.2-17/3
Technical data, Type 911 SC - 1980 model 0.2-17/5
Technical Data, Type 911 SC - from 1981 Models 0.2-"1/1

2 - COOLING SYSTEM, EXHAUST SYSTEM, EMISSION CONTROL

2.1 Cooling system

Fan drive belt, replacing/adjusting 2.1-1/1



911 ENGINE

2.2 Exhaust system and heating
Exhaust system and heater blower, removing and installing

Exhaust system - 1978 model

2.3 Emission control
Air injection components, removing and installing
Air pump belt, tensioning
Reactors and EGR equiprﬁent, removing and installing
Exhaust gas recirculation system
Reactor, checking for leaks
Exhaust gas recirculation system, checking
Air injection system, ch;’ecking

3 - OIL CIRCULATION

3.1 0il circulation
Oil tank, removing and :installing
Oil tank, removing and installing - 1973 model
Auxiliary pressure relief:valve, removing and installing
Auxiliary pressure relief valve, disassembling and assembling
0il cooler coil, removing and installing

Oil cooler, removing and installing
3,2 Oil tank, removing and installing - 1974 model
3.3 Pressure relief valve cooling coil, removing and installing - 1974 model}
3.4 Pressure relief valve, disassembling and assembling - 1974 model

3.5 Oil cooler coil, removing and installing - 1974 model
Cooling coil oil lines, s‘ervice installing - 1974 model
Replacing oil lines to front oil cooler or to cooling coil
0il cooler, removing/installing
Auxiliary pressure relief/safety valves

5 - CAMSHAFT HOUSING AND CYLINDER HEAD i

5.1 Camshaft housing
Injection tube in camshaft housing, removing and installing
Chain tensioner, overhauling

Sealing cylinder head/camshaft housing mating surfaces
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ENGINE 911

5.2 Cylinder head
Valve springs, installed length 5.2-1/1
Adjusting timing 5.83-1/1

6 - CYLINDERS AND PISTONS

6.1 Cylinders and pistons

Piston changes - 1972 model 6.1-1/1
Piston and cylinder dimensions - 1972 model 6.1-1/2
Piston and cylinder dimensions - 1973 model 6.1-2/1
Piston and cylinder dimensions - 1974 model 6.1-3/1
"LS™ cylinders and pistons, installation instructions 6.1-3/2
Pistons and cylinders, measuring 6.1-4/1
Piston and cylinder sizes, 91i SC - 1978 model 6.1-6/1
Piston weight classes - 911 SC from 1981 models 6.1-6/3

7 =~ CRANKCASE AND CRANKSHAFT

7.1 Crankcase and crankshaft

Crankcase, measuring and reconditioning 7.1-1/1
‘Modifiéd flywheel installation - 1978 model 7.1-2/1
Flywheel with pilot bearing - 1980 model 7.1-3/1
Oil filter screen and suction plate, removing/installing 7.1-4/1

7.3 Crankshaft

Crankshaft changes - 1972 model 7.3-1/1
Crankshaft dimensions 7.3-1/2
Connecting rod changes - 1972 model 7.8-1/3
Connecting rod weight groups 7.3 -1/4
Connecting rod weight groups - 1978 model 7.3-1/5
Pistons for injection engines - 7.8-2/1
Modified crankshaft'drive - 1978 model 7.3-3/1

Crankshaft specifications, standard and undersize - 1978 model 7.3 - 3/6
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3 - CLUTCH

4.1

Clutch

Clutch changes - 1972 model

Clutch free play, adjusting

Throwout bearing, removing and installing
Clutch - 1975 model

Clutch modified - 1378 model

9.1-1/1

9.1
9.1
2,1
9.1

1/2
2/1
3/1
4/1



Engine Description 911

ENGINE CHANGES - BEGINNING WITH 1972 MODELS

General Information

Beginning with 1972 models, Type 911 engines have a cubic displacement of 2.4 liters
(2841 ¢/142.8 cu.in.)




911 Engine Description

Individual changes and changed service operations are described on the pages that follow.

Summary of Changes:

1. Technical Data

2. Crankcase

3. Crankshaft

4, Connecting rods and bearings

5, Pistons

6. Location of oil tank and oil lines

7. Clutch pressure plate, throwout bearing, and clutch disc
8. Ignition - see Group 9 (Electrical System)

9. Fuel system - see Group 2



Description 911

OIL TANK CHANGES - BEGINNING WITH 1972 MODELS

General Information

Beginning with 1972 models, the oil tank is located in right rear wheelhousing in front of the rear axle.
The oil filler neck is now accessible from the outside. It is located under a hinged 1id in the right rear
fender. The oil filter housing is separated from the tank and mounted on the right engine compartment
wall.

The auxiliary oil cooler under the right front fender continues to be standard equipment in Type 9118
vehicles,
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ENGINE CROSS-SECTION
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Air filter housing
Cross-shaft

Intake stacks

Fuel injection pump
Heat exchanger
Camshaft

Spur belt

Oil screen
Crankshaft

Oil pump

Oil screen in crankcase
Connecting rod
Piston

Cylinder

Exhaust valve

Valve guide

0Oil hose connector (oil tank to oil pump)

Valve spring

Rocker arm shaft

Camshaft

Rocker arm

Intake valve

Fuel injector

Upper air shroud

Throttle valve housing
Fuel injection line

Cold start enrichment nozzle
Crankcase ventilation filter

Air filter housing retaining clips
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ENGINE SIDE-SECTION

10.
11.
12.
13.
14.
15.
16.
i7.
18.
19.
20.
21,
22.

S ol kW N

Air filter housing

Air inlet tube

Fuel injection lines

Oil pressure sensor
Crankcase

Oil pump

Pressure side (to lubrication poinfs)
Suction side (to oil tank)
Connecting shaft

Oil screen

Oil drain plug (magnetic)
Crankshaft

Connecting rod

Sprocket gear
Intermediate shaft

Heat exchanger

Exhaust muffler
Distributor drive gear
Belt pulley

V-belt

AC generator

Upper air shroud



Description @??

SPECIFICATIONS FOR THE 2.7 LITER ENGINE WHERE DIFFERING FROM THE

2.4 LITER ENGINE

Crankcase:

Pistons:

Cylinders:

Ignition distributor:

Ignition timing:

Spark plugs: (gap in mm)

Throttle valve housing:

Cylinder base bore in crankcase increased from
92 mm dia to 97 mm dia,

90 mm dia instead 84 mm dia Piston pin offset by
0.4 mm instead 0,8 mm.

Cylinder walls coated with NIKASIL compound.
Cooling fins reduced from 15 to 11.

Advance curve changed.

TDC at 850 - 950 rpm

BOSCH W 265 P 21 (0.55)
BOSCH W 260 T 2 (0.7
BERU 265/14/3P  (0.55)
BERU 260/14/3  (0.7)

Idie air ports enlarged from 3.3 mm dia to
4 mm dia,
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ENGINE CHANGES - BEGINNING WITH 1974 MODELS

1. Type 911, 911 S, and Carrera engines are equipped with NIKASIL light-alloy cylinders with a 90 mm
bore. .

2. Pistons: Piston heads in Type 911 § engines are marked "A 2", Rype 911 pistons, by comparison, have a
deeper depression and a higher protrusion, without special markings.

3. Cylinder head: The mounting orifice for the injection valve is discontinued since the valve is
relocated to the intake stack.

4. Type 911 and 911 S engines received modified camshafts with changed valve timing.
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Technical Data
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Technical Data 911 1

A

Horsepower Output Ne (DIN HP)

Full-power Performance

Type 911 TUSA

140
Ne
130
120 //
110 ll T
100 / 22
20
90 18
16
80 ' Md |
70 / T
60 280
be 260
504 240
220
Ne max =140 PS (DIN) at 5 rpm
40 X 600 P <4200
Md max = 20 mkp at 4000 rpm
2000 3000 4000 5000 6000 7000 8000
Engine Speed n (rpm) |

Torque Md (mkp)

Specific Fuel Consumption be (g/HPh)
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Horsepower Output Ne (DIN HP)
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Full-power Performance

Type SN E

/ Ne
22
20
/ 18
1 / 16
/ Md I
/ 280
j/ > 260
/ be 240
7 "sﬁ— ] 220
200
Ne max = 165 PS (DIN) at 6200 rpm
Md max = 21 mkp at 4500 rpm
2000 3000 4000 5000 6000 7000 8000
Engine Speed n (rpm) 3

Specific Fuel Consumption be (g/HPh} Torque Md (mkp)
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Horsepower Output Ne (DIN HP)

Full-power Performance Type 911 S
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Full-power Performance Carrera
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913 Technical Data

TECHNICAL DATA FOR CARRERA 2.7 FROM 1973 MODEL

Engine

Number of cylinders

Bore, mm

Stroke, mm

Displacement, actual, cc
Displacement, tax formula, cc
Compression ratio

Max, horsepower, DIN HP or KW

at crankshaft rpm

Max. torque, DIN kpm or Nm

at crankshaft rpm

Specific power output, DIN HP/1 or KW/1
Required fuel rating, min. RON
Nominal fuel consumption, 1tr/100 km
Engine weight, kg or Ibs

Cylinders and Pistons
Cylinder material

Piston material

Ignition

Ignition distributor

Breaker point gap

Dwell angle

Basic ignition adjustment

Spark plugs (gap in mm)

Fuel injection pump

6

90

70.4
2687
2663
8.0:1
210/154
6300
26/255
5100
78/51
91

10,8
approx. 182/402

Light alloy with NIKASIL-coated cylinder bore

Forged, aluminum alloy

BOSCH Nr. 023 116 9011
MARELLI Nr. 610 15 155

0.35 BOSCH and MARELLI

BOSCH 38 % 3°
MARELLI 37 © 39

TDC at 900 * 50 rpm

BOSCH W 265 P 21 (0.55)
BOSCH W 260 T 20  (0.7)
BERU  265/14/3P (0.55)
BERU  260/14/3 (0.7)

BOSCH No. 0408 126 019
PORSCHE No, 911 110 254 00
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TECHNICAL DATA, TYPE 911T - USA CONTINUOUS INJECTION SYSTEM

Internal designation

911/91 with manual transmission
911/96 with Sportomatic

Horsepower rating (DIN) in HP or KW max,
@ crankshaft rpm

Torque (DIN) in kpm or Nm
@ crankshaft rpm

Specific power output (DIN) in HP/liter
or KW/liter max.
Compression ratio

Required octane rating - research

Nominal fuel consumption (DIN) in 1tr/100 km

Engine weight in kg or 1b

Valve Timing

Camshaft, left, part number

Camshaft, right, part number

Camshaft identification, left

Camshaft identification, right

Cam height and base circle radius, intake
Cam height and base circle radius, exhaust

Intake valve lift at TDC overlap, with 1 mm
valve clearance

intake valve

exhaust valve

Valve timing with 1 mm valve clearance, in
degrees of crankshaft rotation

exhaust opens

exhaust closes

intake opens

intake closes

Ignition timing
at idle speed (engine warm)

Spark plugs
BOSCH

BERU
Electrode gap

approx.

140/103
5700

20.5/201
14000

60/44
8.0:1
91

9.0

183 (404)

911 105 141 00
911 105 142 00
141.00

142.00

38.43 mm
37.38 mm

9.6 mm
8.8 mm

30° BBC
109 BTC
0° BTC
32° ABC

59 ATC
900 ¥ 50 rpm

W 235 P 21
235/14/3P
0.55 mm
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Technical Data

Horsepower Output Ne (DIN HP)

Full-power Performance Type 911 T
140
130 Ne
120
110 /
100 22
_
\
— '\5 18
90 / \Md 14
80
. //
60 / be 280
// 260
50 240
220
Ne max = 140 PS (DIN) at 5700 rpm
40 - 200
Md max = 20,5 mkp at 4000 rpm.
30 :
2000 3000 4000 5000 6000 7000 8000

Engine Speed n rpm) ———»

Torque Md (mkp)

Specific Fuel Consumption be (g/HPh)
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Full-power Performance oM
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TECHNICAL DATA FOR 1975 911 S AND CARRERA MODELS

ENGINE

Type

No. of cylinders

Bore in mm (in, )

Stroke in mm (im. )

Displacement in cm  (in, )
Compression ratio

Max, output:

DIN HP or kW

SAE NET HP or kW

at crankshaft rpm

Mazx, torque:

DIN in kpm or Nm

SAE NET ft 1bs. or Nm

at crankshaft rpm

Mazx. output/liter: )
SAE NET in HP/liter or kW/liter
RON fuel specification

Fuel consumption (DIN) in liter/100 km
Approx, engine weight in kg (Ibs, )

Valve timing with 1 mm valve clearance
(in crankshaft degrees):

Intake opens

Intake closes

Exhaust opens

Exhaust closes

Intake valve lift at overlap TDG

with 0,1 mm valve clearance (in mm)
Valve 1ift at 0.1 mm clearance:
Intake valve in mm

Exhaust valve in mm

Camshaft, right

Camshaft, left

Identification on face of camshafts:
Camshaft, right

Camshaft, left

Valve spring sizes:

Intake valve in mm

Exhaust valve in mm

Exhaust, heating

USA California
911/43/48 911/44/49
6 6

90 (3. 54) 90 (8. 54)
70.4 (2.77) 70.4 (2.77)
2687 (163.97) 2687 (163,97)
8,5:1 8,5:1
165/121. 5 160/118
157/115 152/112
5800 5800
23/225 23/225
166/225 166/225
4000 4000
58.5/48. 2 63.8/41.17
91 91

9.8 10.2

180 (397) 192 (423)

GOOafter TDC
500 after BDC
24 before BDC
2° before TDC

0.40 - 0,54

i0.4

8.8 .
911 105 144 00
911 106 143 00

911 144 00
911 143 00
35t 0.3

35.5% 0.3

Single pipe system
with new heat ex-
changers, heater
blower, primary muff-
ler and new exhaust
muffler and air injec-
tion

60 after TDC
50° after BDC
24° before BDC
20 before TDC

0.40 - 0.54

10.4

8.8

911 105 144 00
911 105 143 00

911 144 00
911 143 00

35%0.3
+
35.5% 0.3

Double pipe system

with reactors and heat
exchangers, heater blower
and new exhaust muffler,
exhaust gas recirculation
and air injection



911 Technical Data

TIGHTENING TORQUES FOR ENGINE

Torque

Location Threads Nm kpm
Connecting rod nuts M 10 x1.25 50 5
Crankease bolts M 10 35 3.5
All bolts on crankcase and camshaft housing M8 25 2.5
Hexagon nuts (oil filter screen cover) M6 10 1
Flywheel bolts M12x1,5 150 15

(from 1978 models) M10x1,25 90 9
Pilot bearing to crankshaft M6 10 1
Pulley to crankshaft (without air conditioner) M12x1.5 80 8
Double-belt pulley to crankshaft ‘
(with air conditioner) M12x 1.5 170 17
Safety valve plug to crankcase M18x1.5 60 6
Pressure relief valve plug to crankcase M 18 x1.5 60 6
Adapter (oil pressure sender) to crankcase Ml2x1 35 3.8
Adapter in crankcase (oil return line) Ml12x1 120 12
Cylinder head nuts M 10 socket head 33 3.3
Rocker arm shafts M 6 socket head 18 1.8
Nut on camshaft M 27 x 2 150 15
Hex, head bolt on camshaft Ml12x1.5 120 12
Cover to camshaft housing M 8 8 0.8
Adapter to cylinder head (air injection) M10x1 15 1.5
Air line (coupling nut) to adapter M14x1.5 22 2.2
Reactor to cylinder head M 8 20 - 23 2,0-~2,8
Spark plugs M14x1,25 25 - 30 2,5-3.0
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Location Threads Torque
Nm kpm
Bracket for engine carrier M 10 40 4
Wide clamp on fan housing M6 6.5 0,68
M 8 12 1.2
Pulley to alternator M1l6x1 40 S,E. V. 4
alternator
(Motorola)
M14x1.5 40 Bosch 4
Oil pressure switch to crankcase M1l0x1 max. 20 max, 2
Temperature sender to crankcase M1l4x1.5 max, 25 max. 2.5
Oil pressure sender to adapter M18x1.5 max, 35 max, 3.5
Oxygen sensor to catalytic converter M18x1.5 50 - 60 5-6
Cap nut on catalytic converter M14x1,5 30 3.0
Oil drain plug (on cover for oil filter screen) M22x1.5 42 4.2
Oil drain plug (oil tank) M22x1.5 492 4,9
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TECHNICAL DATA - TYPE 911 S, 1976 MODEL
911 S
ENGINE
Type 911/82/84/89
Bore mm/in. 90/3,54
Stroke mm/in, 10.4/2.77
3 3
Displacement cm /in. 2687/164.0
Compression ratio 8.5:1
Horsepower SAE Net kw/HP 117/157
at engine speed Ipm 5800
Torque SAE Net Nm/ftlb 228/168
at engine speed Ipm 4000
Output per liter SAE Net 245 kwW/HP 44/59
Max, engine speed Ipm 6700
Cutoff speed of speed limiter .
in distributor Ipm 6500 - 200
Engine weight, dry kg/1b 182/401
Valve Drive
Valve clearance, cold engine
measured betw. valve and
adjusting screw:
Intake mm 0,10
Exhaust mm 0,10
Valve timing at 1 mm clearance
Intake opens 6° ATDC
Intake closes SOZ ABDC
Exhaust opens 2% BBDC
Exhaust closes 2 BTDC
Intake valve lift at TDC overlap
with 0,1 mm valve clearance mim 0.40 - 0,54
Identifying number on cam end face
Camshaft, left 911.143.00
Camshaft, right 911.144,00

No. of bearings 3



911 Technical Data

911 8
Valve spring sizes .
Intake mm 35 - gr.s
Exhaust mm 35,5~ 0.3
Basic ignition timing o
(vacuum hose connected) 5 A_;I’DC at
900 = 50 rpm

Spark plugs, gap 0,55mm/0.022 in.

Cooling - Fan Drive

Crankshaft/fan ratio
Air delivery rate

Lubrication

oil pressure at 5000 rpm
and 80 C/176 F approx.
0il consumption approx.

Bosch W 235 P 21
Beru 235/14/3P

1:1.8
1tr/sec. 1265 at crank-
shaft speed of 6000 rpm

5 atm/"73, 5 psi
1tr/600 mi. 1.5 - 2.0
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TECHNICAL DATA - TYPE 911 8, 1977 MODEL

ENGINE

Engine type

Bore

Stroke
Displacement
Compression ratio

Power SAE Net
at engine speed

Torque SAE Net
at engine speed

Output per liter

Max, engine speed

Cutoff speed of speed limiter

in distributor
Engine weight (dry)

Valve drive

Valve clearance (on cold engine)

measured betw. valve and adjus-

ting screw: Intake
Exhaust

Valve timing with

1 mm valve clearance
Intake opens
Intake closes
Exhaust opens
Exhaust closes

Intake valve lift at TDC
with 0,1 mm valve
clearance

9118
911/85/90
mm/inch 90/3.54
mm/inch 70.4/2.717
3. .3
cm /inch 2687/164,0
8,5:1
kw/HP 117/157
Ipm 5800
Nm/1bft 228/168
Ipm 4000
kw/HP 44/59
Ipm 6700
+
Ipm 6500 - 200
kg/1bs 182/401
mm 0,10
mm 0,10
600 ATDC
50o ABDC
2% BBDC
2 BTDC
mm 0.40 - 0,54
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9118

Identifying number on cam

end face

Left camshaft 911.143.00

Right camshaft 911,144.00

Bearing journals 3

Valve springs: free length .

Intake valve mm 35 - 8.3

Exhaust valve mm 35,56 - 0.3

Ignition Timing

USA Version

(vacuum hose permanently o

plugged, vacuum advance 0o - %1 mark -~

inoperable) at 950 - 50 rpm

0

* California Version 15" ATDC at

(vaccuum hose connected) 1000 - 50 rpm

Spark plugs

Electrode gap mm Bosch W 225 T 30 =-0.7-
Beru 225/14/3A -0,7-
#*@osch W 235 P 21 -0.6-)
* Beru 235/14/3P -0,56~)

Cooling - Fan Drive

Crankshaft/fan ratio 1: 1.8

Air delivery rate 1tr, 1265/sec. at 6000
rpm crankshaft speed

Engine Lubrication

Oi}) pressure at 5000 rpm and

80 C/116 F approx. 5§ bar/73.5 psi

Oil consumption

(per 600 miles) approx., 1.5 ~ 2,0 1tr/qt
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TECHNICAL DATA, TYPE 911 SC -~ 1978 MODELS

ENGINE

Engine type

Bore

Stroke

Total Displacement
Compression ratio

Net Horse power, SAE
at engine speed

Torque, SAE Net
at engine speed -

Output per liter, SAE Net
Max. engine speed

Cut-off speed (overrev
protection)

Engine weight (dry)

Valve drive

Valve clearance (cold engine)

measured between valve and

rocker arm adjusting screw Intake
Exhaust

Valve timing with 1 mm valve

clearance Intake opens
Intake closes
Exhaust opens
Exhaust closes

Intake valve lift at TDC
overlap with 0,1 mm valve
clearance

911 SC
USA -930/04
California - 930/06
mm/inch 95,0/3.74
mm/inch 70.4/2.77
cm3/ir1ch3 2994/182.17
8.,5:1
kw/HP 128/112
pm 5500
Nm/Ib ft 237/1715
pm 4200
Kw/1, HP/1 43/57
Ipm 7000

Speed limited by
cutting off fuel pump

Ipm 6700 to 7000
kg/1bs approx, 200/441
mm 0,10
mm 0,10

looBTDC

530 ABDC

4(3) BBDC

3 ATDC
mm 0,9 tol.1
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Identification on camshaft face
Left camshaft
Right camshaft

Number of bearings
Length of installed valve springs
Intake valve

Exhaust valve

Ignition

Basic ignition timing
(vacuum hose attached)

Spark plugs/electrode gap

Emission control

Cooling - Fan drive

Crankshaft/fan ratio:
Air delivery rate

Engine lubrication

Oil pressure at 50000 rpmoand
oil temp, of 80 C (176 F)
Oil consumption

approx.

bar/psi
1/1000 km
(US qt/600 mi,)

911 sC

930,147,08
930,148,08

4

34.5;3 0.3
34.5% 0.3

CDI (breakerless)

5° BTDC at idle of
900 to 1000 r%m
(oilotemp. 80 C/
176 F)

Bosch W 145 T 30/0.8
(0,032 in.)

Beru 145/14/3 /0.8
(0,032 inc.)

930/04 air pump and
catalytic converter
930/05, 930/15 and
930/06 air pump,
catalytic converter
and EGR

1:1.8
1380 1/s at 6000
rpm of crankshaft

approx, 4.5/66
approx. 1.5 to 2.0
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TECHNICAL DATA, TYPE 911 SC ~ from 1980 Model

Engine

Engine type (intemal code)
Bore .

Stroke

Total displacement
Compression ratio

Max, output per DIN 70020
Net horsepower per SAE J 245
at engine speed

Max. torque per DIN 70020
Net torque per SAE J 245
at engine speed

Mazx, output per liter DIN 70020
SAE J 245

Max, engine speed

Cut-off speed
(engine speed limiter)

Engine weight (dry). approx,
Valve train

Valve clearance (cold engine)

measured between valve and rocker

arm adjusting screw Intake
Exhaust

Valve timing with 1 mm valve clearance
Intake opens before TDC
Intake closes after BDC
Exhaust opens before BDC
Exhaust closes before TDC

Intake valve lift at TDC with 0.1 mm
valve clearance

mm/inch
mm/inch

cm3/inch3

kw/HP
kw/HP
rpm

Nm/kpm
Nm/ft 1bs
pm

kw/l, HP/1
kw/1, HP/1

Ipm

rpm
kg/1bs

mm

911 sC

930/07
95.0/8.74
70.4/2. 17
2994/182. 7
9.3:1

132/180
128/172
5500

945/95
237/175
4200

44/60
42/57

7000

Speed limited by switching

off fuel pump
6300 to B700

190/419 :

0.10
0.10

o
7

472

1

3
1.41t01,7
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Identification on camshafi face

Left camshaft
Right camshaft

Number of bearings

Valve spring installed length
Intake valve
Exhaust valve

Ignition

Basic ignition timing

Spark plugs - electrode gap -

Emission Control

Cooling - fan drive

Crankshaft/fan ratio
Air delivery rate

Engine lubrication

Oil pressure at 5000 rpm and 90o c/

195" F oil temperature

Oil consumption

911 sC

930. 147, 08
930, 148. 08

four

mim 34.5
mm 34.5

0.3
0.3

s

CDI (breakerless)

5% BTDC at 900 to 1000 rpm
idle speed, vaguum hoge dis-
connected, 90 C/196 F
oil temperature

mm Bosch W 6 D (W 225 T 30)
- 0,7 -
Beru 14/5 D (225/14/3 A)
-0,7 -

Oxygen sensor and 3-way
catalytic converter

approx. 1:1.868
1500 1/sec. at 6000 rpm
crankshaft speed

bar/psi approx. 4.5/66

1/1000 km approx. 1.510 2.0
(1 US qt. /600 mi.)
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TECHNICAL DATA, TYPE 911 SC - from 1981 Models

Engine

Engine type (internal code)

Bore mm/inch
Stroke mm/inch
Total displacement cm3/inch3

Compression ratio

Max, output acc, DIN 70020 kw/HP
Net power acc. SAE J 245 kw/HP
at engine speed rpm
Mazx, torque acc, DIN 70020 Nm/kpm
Net torque acc, SAE J 245 Nm /ft 1bs
at engine speed Ipm
Max. liter output acc. DIN 70020 kw/l, HPA
SAE J 245 kw/, HPA
Mazx. engine speed Ipm

Cut-off speed
engine speed limiter

Ipm
Engine weight (dry) kp/1bs
Valve train

Valve clearance (cold engine):

measured between valve and rocker arm
Intake mm
Exhaust mm

Valve timing with 1 mm valve
clearance

Intake opens

Intake closes

Exhaust opens

Exhaust closes

Intake valve lift at TDC overlap with
0.1 mm valve clearance mm

911 sC

930/16
95,0/8.74
70.4/2.77
2994/182.7
9.3:1

132/180
128/172
5500

245/25
287/1175
4200

44/60
42/51

6700

Speed limited by
switching off fuel
pummp

6500 = 200

approx, 190/419

0.10
0.10

7° before TDC
47° after BDG

49° before BDC
30 before TDC

1.4t01.7
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Identification on camshaft face
Left camshaft
Right camshaft

Number of bearings

Installed length of valve springs

Intake valve ' mm
Exhaust valve mm
Ignition

Basic ignition setting
(vacuum hoses detached, oil tempera-
ture approx. 900C/195°F)

Spark plugs ~ electrode gap - mm

Emission control

Cooling - blower drive
Crankshaft/fan ratio

Air delivery rate

Engine lubrication

Oil pressure at 5000 rpm and approx,

90° C/195° F oil temperature bar/psi

Oil consumption 1tr, /1000 km
(1 US qt/600 mi.)

911 sC

930.147, 08
930, 148. 08

four

34,5-0.3
34.5- 0.3

CDI (breakerless)

5° before TDC
at 950 rpm

Bosch W& D
(W2256 T30)-0.7 -
Beru 14/5 D
(225/14/3 A) - 0.7 -

Oxygen sensor with
3-way catalytic con~
verter

approx, 1: 1,68

1500 ltx, /sec. at
6000 rpm crank-
shaft speed

approx, 4.0/58
approx. 1.5



Cooling System, Exhaust, Emission Control 911

REPLACING AND ADJUSTING FAN DRIVE BELT

Effective with the 1980 models all 911 SC engines Adjusting instructions for engine prior to 1980
have the larger fan from the 911 Turbo. New belt models with small fan:
size: 9.5 x 710 mm,
Check tightness by applying thumb pressure at
point midway between both pulleys.
Note Deflection: approx. 10 to 15 mm.

Only the approved belt from Goodyear, Part No.
999.192.176. 50, may be used for these engines.

When installing the new belt for the first time,
it must be much tighter than was formerly the
case.

Approximate rule:

Tighten belt as in the past (belt deflects by 10 to
15 mm at point midway between two pulleys).
Then remove 1 shim from the shims between the
pulley sections (approx. 5 mm deflection).
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REMOVING AND INSTALLING EXHAUST SYSTEM AND HEATER BLOWER
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Notes

No.| Description Qty; Removal Installation Remarks
1 | Hose clamp 2
2 Hose (heater 1 Hose must not touch
air/blower) anything
3 | Hose clamp 3
4 Heater hose, left 1
5 | Clamp, adapter 1
6 | Adapter 1
7 | Screw 1
8 | Clamp 1
9 | Blower 1 Install correctly
10 | Sheet metal screw 2
11 | washer 2
12 | Bolt 2
13 | Washer 2
14 | Heater air adapter 1
15 | Hose clamp 1
16 Heater hose, right 1
17 | Bolt 2
18 | Lock washer 2
18a| Washer 1
19 | Clamp 1
20 | Nut (self-locking) 3 Replace if necessary
21 Bolt 3
22 | Gasket 1 Replace
238 | Fillister head screw 2
24 | Clamp 2
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No, | Description Qty. Removal Notes Installation Remarks

25 | Muffler 1 Check for leaks and
damage

26 | Nut (self-locking) 6 Replace if necessétry

27 Bolt 6

28 | Primary muffler 1

29 | Gasket 1 Replace

30 | Gasket 1 Replace

31 | Nut 2

32 Bolt 2

33 | Clamp | 2 )

34 | Flange 1

35 | Seal 1 Replace

36 | Support disc 1

37 | Nut (self-locking) 3 Replace if necessary

38 Bolt 3

39 | Adapter 1

40 | Gasket i Replace

41 | Hose clamp 2

42 | Flex hose 1

43 | Screw 2

44 | Washer 2

45 Clamp 4 2

46 | Adapter 2

47 | Heat exchanger 2 Check for damage

48 | Cable strap 1
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EXHAUST SYSTEM - 1978 MODELS (Engine Type 930/04, 06)

1 - Heat exchanger 3 = Catalytic converter

2 - Exhaust pipe 4 -~ Exhaust muffler
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REMOVING AND INSTALLING AIR INJECTION

21 Le?




1 911 Cooling System, Exhaust System, Emission Control

s Notes
No.| Description Oty. Removal Installation Remarks
1 | Boit 1
2 | Washer 1 Replace if necessary
3 | Plain washer 1
4 | V-belt 1 Check tension Refer to
page 2,3~
1/4
5 | Nut 3
6 | Washer 3 Replace if necessary
7 | Bracket 1
8 Rubber/metal pad 1 Check, replacing if
necessary
9 | Holder, air pump 1
10 | Hose clamp 2
11 Hose 1 Check, replacing if
necessary
12 | Nut 1
13 | Washer 1 Replace if necessary
14 | Plain washer 1
15 | Bolt 1
16 | Washer 1 Replace if necessary
17 | Plain washer 1
18 Rubber bushing 2 Install correctly, .
lubricate lightly
19 | Spacer 2
20 | Air pump 1
21 | Winged nut 1
22 | Filter cover 1
28 | Filter cartridge 1 Replace if necessary
24 | Filter housing 1
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Exhaust System,

Emission Control 911

No,| Description Qty. Removal Notes Installation Remarks

25 Nut 1

26 | Lock washer 1

27 | Pulley 1

28 | Flat key 1

29 | Carrier, air pump 1

30 | Seal 1

31 | Check valve 1

32 | Seal 1 Replace

33 | Air line 1

34 Jet 6 Torque 1.0 -
1.2 mkp

35 | Seal 6 Replace

36 | Pulley, engine 1
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TENSIONING AIR PUMP BELT

Adjusting

1. Loosen bolt.

2. Move air pump to left,

3. Tighten bolt.

4. The belt tension is correct, if the belt can be
pressed together about 15 mm (5/8 in.) at its
centerpoint with considerable thumb pressure.

Removing/installing pulley (California version).
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REMOVING AND INSTALLING REACTORS AND EGR EQUIPMENT

28 27

29 36 22 20 21

24 2526

1"

8 141213 15

10
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N Descripti Qt Note when Remarks
0| Description Y. removing installing
1 | EGR filter 1 Replace every
30, 000 miles
2 | Nut (copper pltd.) 4 Replace
3 | Bolt 4 Replace, if necessary
4 | Socket head screw 2
5 | Clamp 2
6 | Muffler 1 Check for leaks
and damage
T | Gasket 2 Replace
8 | Nut (copper pitd,) 3 Replace
9 | Bolt 3 Replace, if necessary
10 | Heat exchanger 1 Check for leaks
and damage
11 | Gasket 1 Replace
12 | Nut (copper pltd,) 6 Replace, torque to
2.3 mkp
13 | Washer 6
14 | Reactor 1 Allow it to cool down Check for leaks 2.3-3/1
to room temperature.
Remove heat ex-
changer and oil re-
turn line
15 | Seal 3 Replace, install with
blue side facing to-
ward cylinder head
16 | Nut (copper pltd.,) 3 Replace
17 | Bolt 3 - Replace, if necessary|
18 | Heat exchanger 1 Check for leaks
and damage
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te wh
No.| Description Qty. ] Note when . . Remarks
removing installing
19 | Gasket 1 Replace
20 | Nut (copper pltd.) 6 Replace, torque to
2.3 mkp
21 | Washer 6
22 Reactor 1 Allow it to cool down Check for leaks 2.3-3/1
to room temperature,
Remove heat ex-
changer
23 | Seal 3 Replace, install with
blue side facing to~
ward cylinder head
24 | Nut 1
256 | Washer 1
26 | Bolt 1
27 | Vacuum hose for stage I 1 Connect to top
vacuum chamber
28 | Vacuum hose for stage IT | 1 Connect to bottom
vacuum chamber
29 | EGR valve outlet pipe 1 Only detach at EGR
valve
80 | Nut 2
31 | Washer 2
32 | Bolt 1
33 | Bolt 1
34 | EGR valve 1 Check, replacing if 2.3-2/6
necessary 2.3-3/2
35 | Gasket 2 Replace, install one
betw, holder and EGR
line and the other
betw, valve and holder




Cooling, exhaust and emission control systems
Note wh :
No, | Description Qty. . ote when . . Remarks
removing installing
36 | EGRline 1 The right engine co-  Check passage, 2.3-3/2

ver must be removed
to replace EGR line

cleaning if
necessary
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EXHAUST GAS RECIRCULATION SYSTEM

Component parts of the exhaust gas recirculation system are subject to a certain amount of wear and must
therefore be inspected and/or replaced after operation for 30, 000 miles (also refer to Group 9).

REMOVING AND INSTALLING EGR VALVE

Removing

1. Disconnect vacuum hoses.,

2. Detach EGR valve outlet pipe at valve.
3. Remove mounting bolts,

Note: The replacement of gaskets requires detach-
ing the EGR line at the EGR filter and clamp,

Installing

1. Replace gaskets,

Connect vacuum hoses as follows:

Stage I - Upper chamber to left connection on
throttle housing (as seen in driving
direction).

Stage II - Lower chamber to right connection on
throttle housing (as seen in driving
direction).
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CHECKING REACTOR FOR LEAKS

Note

The reactor’s operation need not be checked. It
only needs to be checked for leaks,

1. Let engine run at idle,

2. Insert appropriate plug in outlet pipe of
muifler and check reactors for leaks by listen-
ing. Replace a leaky reactor,
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CHECKING EXHAUST GAS RECIRCULATION SYSTEM

1. Lel cold engine run at slightly higher idle. This
will heat the outlet pipe from EGR filter to
EGR valve.

2. Increase engine speed to about 4, 000 rpm. The
outlet pipe from the EGR valve to the intake
housing must now be hot, too.

If the outlet pipe between the EGR valve and in-
take housing is not hot, the following conditions
could be causing this:

a) EGR valve defective

b) EGR lines plugged

¢) Vacuum bores in throttle valve housing plugged

d) Vacuum hoses plugged or leaking

e) EGR filter between muffler and EGR valve
clogged
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CHECKING AIR INJECTION SYSTEM

1.. Clean air filter of secondary air pump with
compressed air. Replace if severely clogged,

2. Check air pump belt tension (max. deflection:
10-15 mm).

3. Loosen and disconnect air injection hose at
air pump, Insert plug in hose.

4, Connect CO tester according to manufacturer's
instructions,

Note

The CO should be checked immediately after a
test drive as long as the engine is still at operating
temperature,

5. Adjust COto 1.5 - 2,0 % at idle speed of
900 * 50 rpm,

6. Reconnect air injection hose to air pump.,

7. The CO must now drop below 1.0 % with the
engine idling at 900 * 50 rpm, If the CO is
still above 1.0 %, there is a defect in the air
injection system. Of course, the engine must
be in perfect working condition in every other
aspect, If necessary, install a new pump to
determine cause,
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REMOVING AND INSTALLING OIL TANK

1. Remove right rear wheel. 6. Loosen retaining strap.

Caution
Cover brake disc to prevent oil spillage
during removal of tank,

2, Drain oil from tank.

3. Loosen hose clamps and retaining clamp of
retumn line.

7. Pull tank partially out of the wheelhousing
and remove oil line, breather hoses, and
oil level gauge wires, Remove tank.

4. Detach return hose from oil tank.

Make sure during installation that plastic caps
between tank and body, and retaining strap
liner are correctly seated.

5. In Type 911 S also detach the oil hose
from bottom of tank.

Coat oil hose connections with Molykote or
similar lubricant when assembling.
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REMOVING AND INSTALLING OIL TANK (FROM 1973 MODEL ON)

General:

Beginning with the 1973 models, the oil tank is located in the right rear wheelhouse behind the rear axle.

Removing

1. Remove right rear wheel. 5. Detach tubular support from bumper outer
part and longitudinal support. Turn support

2. Drain oil. to the side.

3. Detach oil hoses and pressure relief valve. 6. Unscrew oil filter.

7. Disconnect oil breather hoses from o0il tank.

8. Remove oil tank retaining nuts (accessible
from engine compartment).

9. Remove oil tank.

10. Remove oil filter base.

Installing

Note the following during reassembly:

1. Properly position rubber seal fitting between
wheelhouse panel and oil tank. Glue seal to
the oil tank.

2. Make sure that O-ring is properly seated in
the oil filter base.

4. Detach ground straps from batteries. Dis~
connect electrical wires from the oil level
Sensor.



REMOVING AND INSTALLING AUXILIARY PRESSURE RELIEF VALVE

1. Disconnect oil hoses.

2. Remove pressure relief valve from oil tank.
Remove support bracket.

et

e
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DISASSEMBLING AND REASSEMBLING AUXILIARY PRESSURE RELIEF VALVE

Nr. Description Oty removing Note when: installing Remarks
1 Plug 1

2 Seal ring 1 Replace

3 Spring 1

4 Relief valve plunger 1

5 Relief valve housing 1




REMOVING AND INSTALLING OIL COOLER COIL

Removing

1. Remove right front wheel.

2. Disconnect oil hoses.
Caution;
Counter with a second open-end wrench.

4, Remove oil cooler coil.

Installing

Apply counter-force at the oil lines during in-
stallation to prevent damage.

Coat oil hose connectors with Molybdenum
disulfide grease during installation.

3. Remove Allen bolts and retaining screw from
the right bumper bracket.



REMOVING AND INSTALLING OIL COOLER

General:

Beginning with the 1973 models, all six-cylinder engines are equipped with a two~piece air shroud which
simplifies the removal and installation of the oil cooler.

Removing

1. Remove air filter top. 4. Remove oil cooler air duct.

2. Remove front engine shroud.

5. Drain oil.

3. Remove right engine shroud.

6. Detach oil hose from oil cooler and remove
upper retaining nuts.



Installing

Install new sealing rings at the oil cooler.

NOTE: When positioning the oil cooler on
crankcase, make sure that sealing rings are
properly seated.



REMOVING AND INSTALLING OIL TANK BEGINNING WITH 1974 MODELS

Removal -

1. Remove right rear wheel.

2. Drain oil.

3. Detach oil hoses and remove bolt from
support tube of lower fender section.

4, Remove screws from support tube and twn it
to the side.

5, Detach wires from oil level sender,

6. Detach breather hoses and remove tank cover
from tank.

7. Unscrew oil filter,
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8. Open the lock plate, remove nut, and pull out
support tube through the bottom.

9. Remove oil tank retaining nuts and washers.

Installation ‘

1. Glue wheelhouse gasket to oil tank in proper
position.




REMOVING AND INSTALLING PRESSURE RELIEF VALVE OF COOLING COIL
BEGINNING WITH 1974 MODELS

Removal

1. Drain oil from tank.

2. Detach oil lines,

3. Remove retaining clamp from upper oil lines.

4, Remove the valve.

Caution:
Catch spilling oil,
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DISASSEMBLING AND REASSEMBLING PRESSURE RELIEF VALVE
Beginning with 1974 Models

No. Description Qty removing Note when: installing Remarks
1 Plug 1

2 Gasket 1 Replace
3 Spring 1

4 Plunger 1

5 Plug 1

6 Gasket 1 Replace
7 Spring 1

8 Plunger for pressure 1

relief valve
9 Valve housing i
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REMOVING AND INSTALLING OIIi COOLER COIL

Beginning with 1974 models

Removal

1. Remove right front wheel.

2. Disconnect oil hoses,

Caution:
Counterhold with a second open~end wrench.
Catch spilling oil.

3. Remove retaining bolt and take cooler coil
out,

4. Remove attaching bracket,

Installation

1. Apply counter force when connecting oil
lines to prevent damage.

2. Coat oil hose connectors with MOLYKOTE-A
during installation,

3. Mount cooler coil without stress.
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SERVICE INSTALLATION OF COOLING COIL OIL LINES BEGINNING
WITH 1974 MODELS

1. Raise car on hoist. Remove wheels on right 6. Grind down or saw present spacers (three
side of car.

plastic bushings) to a thickness of 5mm
(3/16 in.)

2, Drain oil from oil tank.

7. Place rubber guards on oil lines.

3, Disconnect oil return hose from engine to
oil tank.,

8. Place both oil lines along rocker panel.
The top line must rest on fender connector
plate, Install spacers and mounting clips.
Only tighten mounting screws slightly.

4. Remove rocker panel cover.

5. Remove plugs in oil line and cooling coil
mounting points on front wheelhousing.

9. Connect pressure relief valve housing to oil
lines,




911 Oil Circuit

10, Slide in rocker panel cover between spacer
and washer. Tighten cover.

15. Check for leaks, This requires the engine
oil temperature to be at least 83°C (182°F),
so that the pressure relief valve will release
the flow of oil to the cooling coil,

11. Place oil hoses along rear wheelhousing
and connect. If necessary, cut threads on stud,

12, Connect cooling coil to oil lines,

13. Fasten cooling coil and lines to wheel- j
housing.,

14, Tighten all oil line connections.,
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REPLACING OIL LINES TO FRONT OIL COOLER OR TO COOLING COIL

Installation of side turn signals from 1981 models on
made it necessary to change the oil lines to the front
oil cooler or cooling coil in the front wheel well area.

Only new version lines will be available from Parts after using up the former version oil lines,
Changes made necessary when installing new lines in cars with old oil lines (without side turn signals)
are described in the following instructions,

0Old oil lines New oil lines

Removing

1, Lift car on platform hoist. Remove wheels on
right side of car, Spray rust removing solution
on oil line connections,
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2. Remove rocker panel cover by : ‘
-unscrewing end at front and rear, A
=-pulling off rubber guard and removing cover for

jack support,
-removing metal screws at top and loosening
metal screws at bottom,

6. Unscrew mounting bracket and clamps. Remove
oil lines,

3. Disconnect wires of automatic antenna (optional Installing
extra equipment) inside of car, Unplug antenna

wire on radio; removing right floor plate for this 1. When installing new lines in cars without side

purpose, Pull both wires out of holes in wheel -turn signals proceed as follows with the mounting

well, - points in the wheel well,

. Point A Is still applicable.

4, Disconnect oil lines on pressure relief valve Point B+C Not applicable; plug with 6 x 10 mm

housing. Catch escaping oil. hex. head bolts used in conjunction

’ with a body sealing compound,
Point D New (drill a 5 mm dia. hole 255 mm/10 in.

from wheel house/floor plate joint
and 75 mm/3 in, from fender joint
plate), }

5, Disconnect oil lines on cooling coil or at oil
hoses for cars with a front oil cooler. Counterhold :
with a second open-end wrench, |
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Note

Coat oil line connection threads with Optimoly HT
or Molykote A prior to installing, Make sure cooling
coil remains installed without stress. If necessary,
change installed position so that wheel does not
scrape on cooling coil when turned to full lock
position,

5. Mount oil lines on wheel well, Use 6.3 x 19 mm
hex, head metal screw at new mounting point
when installing new oil lines in a car without
side turn signals,

2. Install hoses on oil lines for protection.

3. Route both oil lines along side member trim.
Upper line must be on fender joint plate.
Install spacers and clamps. Tighten mounting
bolts only finger tight,

6. Reconnect automatic antenna wires. Check
function of radio and antenna.

7. Push in rocker panel cover between spacer and
washer,

4, Connect oil lines on pressure relief valve housing
and cooling coil or oil hoses for cars with a front
0il cooler,




|

8. Finish installation of cover., Connect rubber
guard on one end, bend back sharply and press
on continuously. Lip must fit tightly on body
at top. If necessary, realign,

9. Check system for leaks, This requires that engine
oil temperature be at least 83° c/181° F so that
the governor can release flow to the cooling coil or
front oil cooler. Correct oil level,
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REMOVING AND INSTALLING FRONT OIL COOLER (1980 Model)

Removing 4. Loosen lower nuts and remove 0il cooler upward.

1. Remove right front wheel.

2. Disconnect 0il hoses,

Note

Use d second wrench as a countethold, Catch
escaping oil.

Installing

1. When installing counterhold at the cooler
connections to prevent damage.

2. Coat connections with Optimoly HT.
3. Loosen outer nut on upper rubber mount.

3. Check connections for leaks. This requires
that the regulator for the front oil cooler be
open to have oil flowing through the cooler
(engine oil temperature above 83 C/181 F).
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SPRINGS FOR PRESSURE RELIEF AND SAFETY VALVES OF ENGINE OIL CIRCUIT

A
3
——

<
5

No. | Description Part No. f;e:;;l: Reli?fo\rl:lfg 78 f/ifl?/tey
1 Piston pressure relief valve 911.107. 512. 00 X

2 | Spring - old - 70 mm long 901.107. 531. 00

2 | Spring - new - 86 mm long 930.107. 531. 01

3 | Spring guide 930.107. 533. 00

4 | Gasket 900.123. 071. 30 X

5 | Plug - old - without groove 999. 064. 010. 02

5 | Plug -~ new - with groove 999. 064. 016. 02 X

6 | Spring, safety valve 901. 107, 531. 00

7 | Plug - new - with groove 999. 064. 016. 02

Installation Note

The (86 mm long) spring for pressure relief valve

may only be installed together with the spring

guide.
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REMOVING AND INSTALLING INJECTION TUBE IN CAMSHAFT HOUSING

Removing

1. Drill 9 mm deep hole in plug with a 4.8 to
5 mm dia. drill bit, Then cut M 6 threads
with a bottoming tap, Pull out plug with an
M 6 screw and spacer,

CAUTION Be careful not to damage sealing
surface when removing plug.

2. Loosen centering screws and slide injection
tube out.

Installing

1. Install injection tube, making sure that
locating bore for plug is positioned correctly.

CAUTION Separate bores must face upward
toward intake valve covers, Double bores,

not shown in illustration, face cam bearing
surface.
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2. Lubricate new plug and hole, coat with a
double component adhesive and install plug.
CAUTION Upset plug before installation if it
does not fit tightly in housing,

3. Plug is pressed in about 0.3 ;mm deeper than
sealing surface, ‘
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OVERHAULING CHAIN TENSIONER

TOOLS

No. jDescription Special Tool Remarks
1 ;Adjusting ring P 214 ¢ For chain tensioner 930 105 049 00
2 |Clamp P 214
3 [ Assembly lever 9182




911 Camshaft Housing and Cylinder Head

OVERHAULING NEW VERSION CHAIN TENSIONER

General Information

Only the chain tensioner having Part No. 930. 105.
049. 00 or the repair kit having Part No. 911,105,
901. 01 with modified parts are available from
parts.

Only the new version chain tensioners may be re-
paired.

New Version Identification:

a) Chamfer on upper part of housing

b) Total height: 78. 2 20.2 mm and Porsche trade-
mark

¢) Mounting boss and housing have a stop |
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1 911 Camshaft Housing and Cylinder Head

No. |Description Q. ‘ Note When: . Special'
Removing Installing Instructions
1 |Bleed screw 1
2 Sealing ring 1 Replace
3 |Clamp 1 jClamp only with
complete new part
4 | Snap ring 1 Replace
5 | Spring retainer 1
6 | Spring 1 Replace
7 Piston (alum,) 1
8 | O-ring 1 Replace
9 | O-ring 1 Replace
10 | Snap ring 1 Replace
11 | Piston 1
12 | Intermediate piece 1 Replace
13 | O-ring 1 Replace
14 Ball, 6 mm 1 Replace
15 | Spring 1 Replace
16 | Cage 1 Replace
17 Spring 1
18 | Spring guide 1 Replace
19 | Chain tensioner housing 1
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DISASSEMBLING AND ASSEMBLING CHAIN TENSIONER

Disassembling

1. Clamp chain tensioner in a vise and remove
upper circlip,

Note

Spring retainer under pressure,

2. Remove spring retainer and spring,

3. Remove bleed screw and sealing ring,

4. Pull out aluminum piston carefully with a
suitable tool.

5. Push lower snap ring out of groove with a small
screwdriver inserted through bleed screw bore.

6. Remove piston, intermediate piece with O-ring
valve ball (5 mm) with spring, cage for ball,
spring and spring guide.

Note

The intermediate piece could be stuck in the piston,

If so, remove intermediate piece by lightly tapping
piston against piece of wood.

Assembling

1. Clean parts thoroughly, check for wear and
replace if necessary.
Inspect piston spring for wear and deformation
(bent), replacing if necessary.

2. Push chain tensioner piston with mounted alu-
minum piston, without O-rings, into chain
tensioner housing. Both pistons must move
easily. It is especially important that the
chain tensioner piston moves easily in the
lower piston position. Remove any pressure
spots on the pistons with emery cloth.

3. Install spring guide, spring, cage, spring,
ball, intermediate piece with O-ring as well
as piston and secure with snap ring,

Note

When installing intermediate piece in the piston
make sure O-ring fits properly in groove. Give
O-ring a light coat of oil.

4. Fill chain tensioner to upper edge with 15 W/50
engine oil and bleed.
Bend the end of an approx. 1 mm dia. steel
wire to make an inclined step and push it through
the piston bore against the ball (see Workshop
Manual 911, Volume 1, Page E 106).

Move piston up and down slowly within the
stroke range until no more air bubbles escape
at the bores.
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5. Clean inner and outer grooves of aluminum
piston, Install new, lubricated O-rings and
make sure they are not twisted, Install alumi-
num piston until the O-ring seals with the
housing. Now open the bleed screw slightly
and push down with Special Tool P 214 ¢
until the tool rests on the edge of the chain
tensioner. Then tighten bleed screw again
without delay.

Install spring, spring retainer and snap ring,

INSTRUCTIONS FOR INSTALLATION
OF CHAIN TENSIONER

To prevent damage on the chain tensioner
housing, it is not permitted to pre-load the
timing chain with a screwdriver, Force from
the screwdriver could deform the chain ten-
sioner housing, which in tum would cause the
the aluminum piston (7) to seize. Only use
Special Tool 9182 for pre~loading.
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SEALING CYLINDER HEAD/CAMSHAFT HOUSING MATING SURFACES

Note

Only Loctite No, 573 (green color) should be used

as a sealing compound,

Loctite No, 578 hardens only in conjunction with
metal and exclusion of air, Not more than 10 minutes
should elapse between application of sealing compound
coat and assembly of parts, otherwise the sealing
compound on metal would start to harden.

Removing Old Sealing Compound

During repairs the old sealing compound does not
have to be removed. Only grease has to be removed
from the surface. A new coat of sealing compound
should be applied immediately after the cleaning
solution has dried, The new Loctite will dissolve
the old compound remaining in the surface finish
and become hard again after assembly,

Should it be necessary to remove the old sealing
compound, the use of a fine steel brush is
recommended for this work,

Applying Sealing Compound

1. When applying the sealing compound by hand it 2. Apply a very thin coat of sealing compound on
is recommended to use a short-pile velour roller, the mating surface of the camshaft housing,
In addition, a tray will be required for the sealing
compound with a ribbed surface for scraping off
the roller,
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CHECKING INSTALLED LENGTH OF VALVE SPRINGS

Check distance A with
Special Tool P10 C, If
necessary, correct by
adding or removing chims,

Note

wosaresssssss

>

-\

Make sure spring retainer has perfect fit in special tool, machining special tool if necessary.

INSTALLED DIMENSIONS FOR 2.4 LITER ENGINE

Vehicle 911 T 911 E 911 §

Type

Engine 911/51 911/52 911/53

Type 911/61 911/62 911/63

Intake Valve 352 0.3 mm 3411: 0.3 mm 35.5% 0.3 mm
Exhaust Valve 35% 0,3 mm 34 - 0.3 mm 34.5 I 0.3 mm
NOTE

The above values can also be applied to the 2.2 liter engines in the course of repair.
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INSTALLED DIMENSIONS FOR 2.7 AND 3.0 LITER ENGINES

Exhaust Valve

35.5% 0,3 mm

Vehicle 911/911 S 911 sC

Type

Englne 911 930

Type

Intake Valve 351 0.3 mm 34.5 - 0.3 mm

34.5 « 0,3 mm

Note

The tolerances for cylinder heads of Carrera 3.0
and 911 SC models have been limited for manu-

facturing reasons. The distance of 34.5 mm must
not be exceeded; the lower tolerance value would

be ideal,
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ADJUSTING TIMING

(Camshafts with Hexagon Head Mounting Bolts for Sprocket)

TOOLS

No, | Description Special Tool Remarks
1 Holding wrench for 9191
sprockets
2 | Puller P 212
3 Dial gauge holder P 207
4 Clamp for chain tensioner P 214
5 Dial gauge with tip Standard
Tip length: approx, 40 mm
6 Assembly lever 9182
7 Feeler gauge P 213
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ADJUSTING TIMING

(Camshafts with Hexagon Head Mounting Bolis for Sprocket)

Basic Setting

1, Turn crankshaft until mark Z 1 on pulley is
aligned with joint of crankcase or stripe on fan
housing.

2. Position both camshafts so that punch marks face
up. Engine has its basic setting (cylinder no. 1
= TDC and cylinder no. 4 = overlap) by
adjusting mark Z 1 on pulley to joint and punch
marks on camshafts to face up.
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3. In the position described above on bore in the
sprocket will be exactly aligned with a bore in
the sprocket flange, Insert a locating pin in these
exactly aligned bores,

LE

*

4. Tighten hexagon bolts for sprockets finger tight
hold with Special Tool P 9191,

Note

Should one of the camshafts be turned out of basic
setting position, proceed as follows, Remove
locating pin from camshaft in basic setting position
so that it cannot turn during the following adjustment,
Turn mislocated camshaft to basic setting position
(punch mark faces up) with Special Tool 9191,

Then remove sprocket mounting bolt and locating
pin, and turn crankshaft to mark Z 1 again,

Fine Adjustment

1. Check valve clearance and, if necessary, adjust
exactly to 0,10 mm with Special Tool P 213,
Exact valve clearance for intake valves of
cylinders no, 1 and 4 is sufficient for timing
adjustments,

2. Pre-load timing chains,
Note

To avoid damage on chain tensioner housing, it is
not permitted to pre-load timing chains with a
screwdriver. Supporting the screwdriver on the
chain tensioner housing could deform the latter
and cause seizure of the aluminum piston, Only
use Special Tool 9182 for pre-loading,
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Left Camshaft Adjustment (Cylinder
No., 1)

3. Mount dial gauge on stud of camshaft housing
with Special Tool P 207, Set dial gauge to zero
on spring retainer of intake valve for cyl, no, 1
with valve closed and approx, 10 mm pre-load,

4, Now slowly tum crankshaft clockwise from Z 1
(TDC) by about 1 turn and observe dial gauge at
same time,

Continue turning until the mean value of the
adjusting tolerance, e.g. 0.10 mm valve lift
(for 930/16 engine), is reached,

Adjusting Values

Engine 930/16 1,4-1,7 mm
Ideal value 1,56 mm

5. Unscrew and remove mounting bolt on left
sprocket and pull out locating pin with Special
Tool P 212,

6. Tum crankshaft accordingly until mark Z 1 on
pulley is exactly aligned with joint of crankcase
or stripe on fan housing,

7. Install locating pin again and tighten bolt finger
tight, while holding,

8. Turn crankshaft clockwise two turns (7 200) and re-
check setting, Indicated value should be within
tolerances, ‘

9. Tighten bolt of left camshaft to final torque of
120 Nm (86 ft 1b), having a 2nd person hold with
Special Tool P 9191,

Right Camshaft Adjustment (Cylinder
No, 4) '

1. Set cylinder no. 4 to TDC (cyl. no. 1 overlaps),

2. Repeat adjusting procedures described in points 3
through 9 on cylinder no. 4,
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PISTON CHANGES - BEGINNING WITH 1972 M ODELS

i

New pistons with flatter piston tops to reduce compression
ratio:

911 T = 7.5:1
911 E = 8.0:1
911s = 8.5:1

Required fuel octane rating = 91

Changed piston ring,

New table of dimensions for pistons and cylinders beginning with
1972 models,
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PISTON AND CYLINDER DIMENSIONS
Beginning with 1972 models

Type 911 § Pistons

Type 911 E Pistons

Cylinder Cylinder Piston
markings bore dia. diameter D 1
Tolerances
Standard ¥ 0.005 mm
0 84,000-84.010 83,950
1 84,010-84,020 83.960
2 84.020-84.030 83.970
1st oversize
0KD1 84.250~84,260 84.200
1KD1 84,260-84.270 84,210
2KD1 84,270-84,280 84,220
2nd oversize
0 KD 2 84.500-84,510 84,450
1KD2 84.510-84,520° 84.460
2KD?2 84,520-84,530 84,470

Cylinder/piston clearance: 0,045-0,085

Piston weight: 354t 3g
Tolerances
Standard 30,005 mm
0 84,000~84,010 83.970
1 84.010-84,020 83.980
2 84.,020-84,030 83.990
1st oversize
0KD1 84,250~-84,260 84,220
1KD1 84.260-84,270 84,230
2KD1 84.270-84.280" 84,240
2nd oversize
0KD2 84.500~84,510 84,470
1 KD 2 84,510~84,520 84.480
2 KD 2 84,520~84,530 84.490

Cylinder/piston clearance: 0,025-0,045
3114 3¢

Piston weight:
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Cylinder Cylinder Piston
markings bore dia. diameter
D1
Type 911 T
Tolerances
Standard (MAHLE) - +0.005
0 84,000-84,010 83.970
1 : 84.010-84,020 83.980
; 2 84.020-84.030 83.990
1st oversize )
0KD1 84.250-84,260 84.220
1KD1 84.260-84,270 84.230
2KD1 84.270-84.280 84.240
2nd oversize
0 KD 2 84.500-84,510 84,470
1KD2 84.510-84,520 84,480
2 KD 2 84.520-84,530 84,490

Cylinder/piston clearance: 0,025-0.,045

Piston weight: 376 t 3g
Type 911 T
Tolerances
Standard(SCHMIDT) + 0,007
-0.008
0 84.000-84,010 83.970
1 84,010~-84,020 83.980
2 84,020~84,0830 83.990
P 1st oversize
‘ 0KD1 84,250-84,260 84.220
1KD1 84.260-84,270 84,230
2KD1 84.270-84,280 84,240
2nd oversize
, 0 KD 2 84,500-84,510 84,470
1KD2 84.510-84,520 84.480
2 KD 2 84..520-84.,530 84,49C

Cylinder/piston clearance: 0,023-0,048
Piston weight: 375 L 4g

For piston and wear limits see page 6,1 - 4/1
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CYLINDER HEIGHT TOLERANCE GROUPS
1972-models, 2.4 liters

Code mark

85.400 ~ 85.425

Standard Cylinder
Height

Cylinder A 85.425 - 85.450

Installation

Height R 5 85.150 - 85,175

Reconditioned
Cylinder Height

R6 85.175 - 85,200
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PISTON AND CYLINDER DIMENSIONS
Beginning with 1973 models

Cylinder
markings

Type Carrera 2.7 Pistons

Cylinder
bore dia.

Piston
diameter D 1

Standard
stamped

90.000~90.010
90.010-90,020
90,020~90,030

Tolerances
10.005
89,950
89.960
89.970

CYLINDER HEIGHT TOLERANCE OF 2.7 LITER ENGINES

Piston weight:

Cylinder/ piston clearance: 0,025 ~ 0,045
392 T 3 kg

85.425 - 85.450

Code
Cylinder & 85.400 - 85.425
Installation
Height

Standard Cylinder

Oversize pistons and cylinders are not provided,
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PISTONS AND CYLINDER DIMENSIONS - BEGINNING WITH 1974 MODELS

Type 911 and 911 S Pistons Cylinder Cylinder Piston
markings bore dia. diameter
D1

Standard Tolerances
stamped +0.0005

0 90.000-90,010 89.970

1 90,010-90,020 89.980

2 90,020-90,030 89.990

Cylinder/piston clearance: 0,025 - 0,045

PISTON AND CYLINDER DIMENSIONS "LS" Version

Type V911 Pistons Cylinder Cylinder Piston
markings bore diameter diameter D1

Standard
stamped
89.952~
0 90,000-90,010 89.967
89.962-
0,010-90.
1 90.010-90.020 89.977
89.972~
2 90,020-90.030 89.987

soos i ist, : 0. -0.060
Permissible weight difference Cylindez/piston clearance: 0.035-0.06

in pistons of one set: 6 g max.
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INSTALLATION INSTRUCTIONS FOR "LS" CYLINDERS AND PISTONS

The ALUSIL cylinder (eutéctic aluminum-=silicon alloy) and FERROCOAT piston combination is known
as "LS" Cylinders and Pistons.
In this system the surface coating is applied to the piston.

The assembly of the cylinder and piston must be made with particular care to avoid breaking the piston
rings; the rings are chrome-plated and are thus harder and more brittle.
When resistance is met while tightening the piston ring compressor, it is an indication:‘that the rings

are not seating properly in the grooves, In such case remove the ring compressor, check the piston
rings for location, and repeat the procedure, carefully pushing the cylinder onto the piston.

Installing Piston Rings

o1
7 m 1
The piston rings can be installed in their grooves
by hand and without the use of tools, When
installing rings 1 and 2, make sure that the rings
are placed in the sequence and position shown 2

in the illustration.

Installing Three-Part Oil Ring

The oil ring is made up of three parts, with each
part installed separately. Install the expander
first, then follow with the upper and lower rails.

After installation check visually if the expander
ends meet,

Note

Install gaps of individual ring parts as follows:
Offset expander to rails by at least 459,
Offset rails to each other by at least 90°,
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PISTON AND CYLINDER SIZES =~ "LS" MAHLE

Piston Type 911 S

Cylinder Cylinder Piston
Code Diameter diameter
D1
Standard Size
stamped
0 90.000-90,012 89,960~
89.972
1 90,012-90,024 89,972-
89,984
2 90,024-90,036 89,984~
89.996

Cylinder/piston clearance: 0,028 -~ 0,052 mm

GAP OF "LS" PISTON RINGS

Make

MAHLE +
SCHMIDT

Piston Ring
R ring Top
N ring Center

8S 50 ring Bottom
(8-piece consisting of
expander and 2 rails)

Gap in mm
0.2 ~0.4
0.15 -0.85
0.4 -1.4

Gap wear limits
in mm

1.0
1.0

2.0
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CHECKING PISTONS AND CYLINDERS

Cylinder
D1 Measuring point for wear and ovality

30 mm below top edge of cylinder

The cylinder is worn if this measurement is 0,08 mm
more than the new size specifications, Ovality is
checked by measuring in directions a and b. The

difference between a and b may not be more than
0,04 mm,

D2 = Measuring point for piston ring end gap
clearance

Rings slid in to height of cylinder base gasket.

Piston
D = Measuring point for wear

At height of lower edge of piston pin bore.

Caution

Replace pistons and cylinders if clearance exceeds 0,15 mm.

PISTON RING END GAP

Piston Ring End Gap mm
(new size)

Compression ring, I and II 0,1 -0,2

Oil scraper ring, III 0,15 ~0.,3

Oil scraper ring, III,

3-piece "L8" ring 0.4-1.4

(see checkpoint "D 2")

PISTON RING SIDE CLEARANCE

Piston Ring SIDE
Clearance in mm
(new size)
Compression ring, I 0,070 - 0,102
Compression ring, II 0,040 - 0.072

Oil scraper ring, I 0,020 - 0,052

End Gap mm
(wear limit)

0.8
1.0

2.0

SIDE
Clearance in mm
(wear 1imit)

0,2

0.2
0.1
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PISTON AND
Mahle

Cylinder
marking

Standard
size stamped

0

Clearance between cylinder and piston: 0. 025 - 0. 042 mm

PISTON AND
KS

Cylinder
marking

Standard
size stamped

0

Clearance between cylinder and piston: 0. 023 - 0. 044 mm

CYLINDER SIZES - 911 SC (from 1978 Model)

Cylinder bore
diameter mm

95. 000 - 95, 007
95. 007 - 95, 014
95.014 ~ 95, 021

95,021 - 95. 028

CYLINDER SIZES - 911 SC (from 1978 Model)

Piston
diameter D mm

94,965 - 94,975
94.972 - 94,982
94.979 - 94,989

94,986 - 94,996

Cylinder bore  Piston
diameter mm diameter D mm

95. 000 - 95, 007

95. 007 - 95, 014

95. 014 -~ 95, 021

95,021 - 95, 028

94.963 - 94,977

94.970 - 94,984

94.977 - 94,991

94.984 - 94,998
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PISTON WEIGHT GROUPS -

Installation Instructions:

1. Only pistons of one make and appropriate weight
group may be used in one engine.

2. Piston pins must always remain with the corres-
ponding pistons and should not be mixed up
within an engine set. Watch this when disassemb-
ling and assembling an engine, marking parts

if necessary.

Weight groups MAHLE Pistons

Pistons weighed with attachments (piston pins, piston rings, snap rings)

from 1980 Model

Total Piston Weight in g

Weight group Marking
within a set
Engine type 930/07
Standard production 636 to 640 - -
640 to 644 -
644 to 648 +
Max, difference in weight 4 g 648 to 652 + +
For installation 636 to 644 —=or=
Mazx. difference in weight 8 g 644 to 652 + or ++,
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PISTON WEIGHT CLASSES - 911 SC from 1981 Models

Weight Classes MAHLE Pistons

Pistons weighed with attachments (piston pins, piston rings, snap rings)

Total Piston Weight in g Code
Weight Class
Wwithin a Set

Engine type 930/16

(USA/Japan)
Standard production 636 to 640 - -

640 to 644 -
Max, difference in weight 4 g 644 to 648 +

648 to 652 +
For Service Sector 636 to 644 -=-or-
Max, difference in weight 8 g 644 to 652 + Or + +
Weight Classes KS Pistons

Pistons weighed with attachments (piston pins, piston rings, snap rings)

Total Piston Weight in g Code
Weight Class
Within a Set

Engine Type 930/16
Standard Production 673 to 6717 - -
677 to 681 -
Max. difference in weight 4 g 681 to 685 +
685 to 689 +
For Service Sector 673 to 681 - -or-

Max, difference in weight 8 g 681 to 689 C tor+
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MEASURING AND RECONDITIONING CRANKCASE

General

The main bearing bores must be measured whenever the crankcase is disassembled for repair.
These instructions apply as well to all pre-1972 model engines.

Measuring

1.

4,

Attach crankcase half to bench mount and
assemble both halves without the intermedi-
ate shaft,

Lightly tighten all crankcase studs and two M8

retaining nuts at Bearing 1.

Align both crankcase halves with the aid of a

plastic mallet. The joint in Bearing 8 must
not be offset in relation to each half.

Using the inside micrometer, cross-check
bore of Bearing 8. Realign bore if necessary,

Tighten all crankcase studs and both M8
nuts to proper torque,

Measure all 8 main bearing bores with the
inside micrometer,

If the bores are too tight, they should be re-
amed with the main bearing reamer to stan-
dard diameter of 62. 000 mm.

Bore diameter for main bearings 1 - 8 is
62.000 to 62,019 mm.

If the bores are too large, they should be re-
amed to B-bearing oversize of 62.25 mm
diameter.

Control dimension for the B-bearing is
62.25 mm to 62,269 mm diameter,

Reconditioning

General

This procedure requires special tools and should
only be performed by qualified personnel,

Light-

alloy (SILUMIN) crankcases must be reamed

in two steps when reaming to the B-bearing size.
Lubricate reamer with cutting oil during this procer

dure.

1.

Step 1 = 62.15 mm diameter
Step 2 = 62.25 mm diameter (B-bearing in-
stallation dimension)
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Pressure-cast crankcases can be cut in one step
and without oil to 62,25 mm diameter.

Reaming
1. Attach self-made tool (see sketch below)

to 4 oil screen attaching studs and fasten
in bench vise.

Sketch for Self-Made Tool

T=-bar 40 x 80 x 7 mm

All edges beveled
3. Insert rod (85 x 1200 mm) with main bearing

reamer and ream Bearing, 1 until Bearing 2
is guided (reamer centers automatically in

; \ bore of Bearing 1).

r

|
|
& 1o
9 Y ) g

ﬁ
—] ] [
|t 4. ()~
N

Insert end bearing bushing EL35 in bore of

1 Bearing 1.

5. Ream all bearing bores until reamer reaches
2. Insert end bearing bushing EL35 in bore of end bearing bushing of Bearing 8

Bearing 8.
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6. Remove-end-bearing bushing from bearing
bore # 8 and fully ream Bearing 8.
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MODIFIED FLYWHEEL INSTALLATION - 1978 MODELS

No. | Description Qty. . Note When . L
Removing Installing Special Instructions

1 Socket head 9 Torque 9 mkg

2 Flywheel 1

3 Bushing 1.

4 Crankshaft 1
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FLYWHEEL WITH PILOT BEARING/BUSHING FOR INPUT SHAFT -

from 1980 Model

1 2 3
Note Wh ial
No. |Description Qty. . ote When . Specia i
Removing Installing Instructions
1 |Screw M 6x12 3 Tighten to specified
torque, lock with Loc=-
tite 270
2 |Bushing with needle 1 First secure flywheel,
bearing then bushing
3 |Bolt 9 Tighten to specified
torque
4 | Flywheel 1
5 |Crankshaft 1
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REMOVING AND INSTALLING OIL FILTER SCREEN AND SUGCTION PLATE

.. Note When Special
No. |[Description Qty. . . -
Removing Installing Instructions
1 |0il drain plug 1
2 Seal 1 Replace
3 |Nut 8 Tighten to about 10 Nm
7 ft Ib
4 | Washer 8
§ |Cover for oil filter screen| 1 Check for deformation,
replacing if necessary.
Watch installed position
oil drain plug must face
in recess of suction
plate
6 |Gasket 1 Replace
7 Oil filter screen with 1
suction plate
8 | Gasket 1 Replace
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ASSEMBLY INSTRUCTIONS

SEALING CRANKCASE MATING SURFACES

Note

Only use Loctite No, 573 (green color) as a sealing
compound,

Loctite No, 573 hardens only in conjunction with
metal and exclusion of air, Never waitlonger than
about 10 minutes between applying coat of sealing
compound and assembling parts, since the sealing
compound applied directly on the metal would begin
to harden,

Removing Old Sealing Compound

During repairs the old compound need not be removed,

It is only necessary to remove grease from the surface

and to apply a coat of new sealing compound after

the grease removing solution has dried. The new

Loctite will dissolve the old compound in the surface

finish and harden again after assembly,

Should it be absclutely necessary to remove the old

sealing compound, a fine steel brush is recommended

for this work. ' .

Applying Sealing Compound

1, When applying sealing compound by hand use 2. Apply a very thin coat of sealing compound with
a short-pile velour roller. In addition, a tray the velour roller.
with a ribbed surface for scraping off the roller
will be required for the sealing compound.
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CRANKCASE CHANGES - BEGINNING WITH 1972 MODELS

Distributor mounting flange.

CHANGED CRANKSHAFT - BEGINNING WITH 1972 MODELS

Stroke = 70.4 mm
Crankpin diameter = 51.990 - 51.971
Crankpin width = 24 mm

Beginning with 1972 models, all crankshafts have counterweights,

See next page for crankshaft dimensions.
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CONNECTING ROD CHANGES

G

- BEGINNING WITH 1972 MODELS

o
B
v

e

Distance between centers

Width of piston pin bushing

Big end width

Big end diameter (without bearing insert)
Small end diameter

Piston pin bushing dia. (before installation)

(Press-fit interference in rod)

Inside diameter of installed piston pin
bushing (finished)

Piston pin clearance in bushing

Wear limit

o
\|

éj
=&

127.8 -~ 0.05 mm
(6.03) - (0,002 in.)
26.0 -~ 0.2 mm
(1.02) =~ (0.008 in.)
23.8 - 0,1 mm
(0.9370) - (0,004 in.)
56,019 - 56.000 mm

(2.2055) - (2.2047 in.)

25,021 - 25,000 mm
(0.9851) - (0,9843 in.)

25.035 = 25,085 mm
(0.9856) - (0,9864 in.)
0.014 - 0.055 mm
(0.0006) - (0,0022 in.)

22,033 -~ 22.020 mm

(0.8674) - (0.8669 in.)
0.020 - 0,032 mm

(0,0008) - (0.0015 in.)
0.0656

(.0022)
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Connecting rods are assigned to weight groups.

CONNECTING ROD WEIGHT GROUPS

The pertinent weight group can be identified in spare part end numbers.

The end number is stamped into connecting rods furnished as spare parts.

Weight Weight KD connecting rod Identification
more than  up to group spare part number in connecting rod
grams grams for KD
645 654 1 911.103,015.31 31
654 663 2 911,103,015,82 32
663 672 3 911 .103.'015 .33 33
672 681 4 911.,103,015.34 34
681 690 5 911.103,015.35 35
690 699 6 911.103.015.36 36
699 708 7 911.103,015.37 37
708 17 8 911.103,015,38 38
718 727 9 911,103.015.39 39

Weight variation between connecting rods in any engine may not exceed 9 g.

To determine weight group, weigh complete connecting rod without big end inserts.
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CONNECTING ROD WEIGHT GROUPS - from 1978 Model

Connecting rods are in different weight groups.
The weight group is indicated by the final digit of the part number.

For connecting rods, which are supplied as spare parts, these final digits are stamped on the shank.

Weight . . .
. Service installation A
Weight group . Connecting
connecting rod .
for rod marking
above g tog . . Part No.
installation
633 642 1 930.103.015. 51 51
642 651 2 930.103, 015, 52 52
651 660 3 930.103. 015. 53 53
660 669 4 930.103. 015. 54 54
669 678 5 980.103. 015, 55 55
678 687 6 930. 103. 015. 56 56
687 696 7 930.103. 015. 57 57
696 705 8 980. 103, 015. 58 58
705 714 9 930.103. 015. 59 59
Note

Only connecting rods, which do not differ in weight by more than 9 g. may be installed in one engine.
To determine a weight group, weigh the complete connecting rod (without bearing shells).
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PISTONS FOR K - JETRONIC ENGINES

Pistons for K = Jetronic-equipped engines of Type
911/91 and 911/96 have a turbulence (whirl)
cavity in the piston top. This provision ensures

a particularly thorough blending of the fuel/air
mixture.

Installation note:

The piston must always be installed so that the
flat spot in the piston top faces upward (towards
the intake valve),
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ASSEMBLY INSTRUCTIONS FOR PISTONS ON 911 SC (1981 Models)

Domed surface on piston must face intake valve,
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MODIFIED CRANKSHAFT DRIVE - 1978 MODELS

TOOLS

Description

Special Tool

Note

Installer for crankshaft seal

9126




911 Crankcase and Crankshaft

MODIFIED CRANKSHAFT DRIVE - 1978 MODELS
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14

15 13 14
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Note When
L i i - . - . S i t i
No Description Qty Removing Installing pecial Instructions
1 Oil seal 1 Replace
2 Thrust main bearing 2 Check for wear Lubricate
shells 1
3 Main bearing shells 12 Lubricate
2 -1
4 Bearing sleeve, 1 Lubricate
bearing 8
5] O-ring 1 Replace
6 Oil seal 1 Replace
7 Circlip 1
8 Drive gear for 1
distributor
9 Spacer 1 Note installed
position
10 Timing gear 1
11 Woodruff key 1
12 Connecting rod nut 12 Tighten to specified
torque, Lubricate
bearing surface.,
i3 Connecting rod 6 Note installed position
and weight
14 Connecting rod bea= | 12 Check for wear Lubricate
ring shell
15 Connecting rod bolt 12
16 Crankshaft 1 Check for wear




1 911 Crankcase and Crankshaft

INSTALLATION INSTRUCTIONS FOR MODIFIED CRANKSHAFT DRIVE - 1978
MODELS

Clamping Crankshaft

Special Tool P 209 a must be modified for new
crankshaft,

24,5

P 209 a

AN

69

Installing Seal

Drive in seal with Special Tool 9126.




Crankcase and Crankshaft 911

Installing Crankshaft Drive Gear for Counterclockwise Rotating Distributor

Note

As of the 1978 model year, the engines are equipped with a counterclockwise rotating distributor. There=
fore a new crankshaft drive gear with modified teeth is required,

For counterclockwise For clockwise rotating
rotating distributor distributor
(with Porsche emblem) (with VW emblem)

Installing Circlip on Crankshaft

Circlips are available in various thicknesses to
take up axial play between distributor and drive
gear,

The following circlips are available:

Part No. Thickness mm Code
901,102,148.00 2.4 0
901,102,148.01 2.3 1
901.102,148,02 2.2 -2
901.102,148,.03 2,1 3

Install timing gear, spacer and drive gear for
counterclockwise rotating distributor on crank -
shaft up to stop, Select proper circlip by first . ; ; ;
inserting it to check its thickness. Circlip must R S T -
take up play.
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Clutch 911

CLUTCH CHANGES - BEGINNING WITH 1972 MODELS

1. Clutch operating system has been redesigned. The throw-out fork and clutch lever are mounted and
secured with lock rings on a shaft which is splined on both ends and located in the transmission
housing. The clutch lever is now pulled by the clutch cable instead of the cable housing.

2. Pressure of the pressure plate (MFZ 225 KL) has been increased to a range of 650-720 kp
(1430~-1584 1bs.)

3. Clutch disc splines have been changed from 24 to 20 (an SAE designation).



|

ADJUSTING CLUTCH

1, Turn self-locking adjusting nut until clutch
pedal free travel is 20 - 26 mm
(0.8 - 1.0 in.).

iy

2. When checking, pull pedal in direction of arrow.
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REMOVING AND INSTALLING THROWOUT BEARING

e




] 911  cuuten

Description

Qty

Note when
removing

installing

References

Snap ring

Remove with snap ring
pliers while pushing
pressure plate down.

Check for proper
seating.

9.1-2/3

Thrust washer

Groove must face the
snap ring.

9.1-2/3

Throwout bearing

Should not be washed,
only wiped with dry
rag, Grease guide
tube contacting sur-
face with multi-
purpose grease with
MoSg additive.

Spring washer

Install in correct
position.

9.1-2/8

Spacer

Pressure plate

Check for wear and
replace if necessary.




Clutch 911

INSTRUCTIONS FOR REMOVAL AND INSTALLATION

Removal Installation
1. Lay the pressure plate onto the throwout 1. Place spacer and spring washer on the
bearing and push down by pressing throwout bearing in proper position.

against the thrust washer so that the
snap ring can be reached.

2; Remove snap ring with snap ring pliers 2. Insert the throwout bearing into the
and take the throwout bearing out diaphragm spring of the pressure plate.
together with the washers.

3. [Install thrust washer with the groove facing
the snap ring and install snap ring while
NOTE: pushing the pressure plate and thrust washer
Throwout bearings are packed with downward.,
special grease and therefore may not
be washed.
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CLUTCH -

1978

MODELS

911 S and Carrera

Pressure plate

Pressure
Spring No,
Part No.
Drive shell

Part No,

MFZ 225 KSph
714 - 785 kp
3027 056 000

915.116,001,14

915,116,011,013



Clutch 911

CLUTCH MODIFICATIONS - 1978 MODELS




] 91'1 Cluteh

No. | Description Qty. Removing?T e e Installing ;[;rl;si;iitions
i Socket head screw 9

2 Lock washer 9 Replace

3 Pressure plate 1

4 Starter gear ring 1

5 Clutch disc 1

6 Circlip 1

l Thrust washer 1

8 Release bearing 1 Check

9 Washer 1
10 Spring washer 1 Install in correct

position
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FUEL SYSTEM

'CONTENTS

0. - INFORMATION, DESCRIPTION, TECHNICAL DATA

T :0.1 Descriptiog

. Buel systern' changes - 1972 -model

Fuel injection‘ pﬁmp changes - 1972 model
Throttle valve housing and intake manifold changes
Cold start enrichment system changes

Fuel injection system, schematic

Induction air prehearing - 1972 model

Continuous injection system (CIS)

Engine cross section - 1974 model

Continuous injection system (CIS) -~ 1974 model

Fuel evaporative control system

1l - SYSTEM CHECKOUT

1.1

Continuous injection system (CIS)
General checkout procedure

Visual inspection

Initial checks

Pressure tests

Leakage checks

Injection valve, checking

Augxiliary air-device, checking

-CIS testing ‘and adjustment specifications - 1974/75 models

CIS testing and adjusting spe’cificlations -1976/77 models’
CIS testing and adjusting specifications - 1978/79 models

CIS testing and adjusting specifications - 1980 model

Testing and adjusting values - 911 SC (1981 models with Oxygen Sensor Control)

Control pressure regulator (vacuum-controlled), checking

"Cold" control pressure (vacuum-controlled control pressure regulator),

checking

Auxiliary air valve, checking

Safety switch, checking

CIS problems and remedies

Automatic choke, troubleshooting - 1976 model
Thermovalve, checking

Vacuum system layout ~ 1978 model

ot 2

0.1+1/1
0.1-1/1
0.1-1/3
0.1-1/3
0,1-1/4
0.1-2/1
0.1-3/1
0.1-3/11
0.1-4/1
0.1-5/1
1.1-1/1
1.1-1/2
1,1-1/4
1,1-1/6
1.1-1/10
1.1-1/11
1.1-1/12
1.1~ 1'/13
1.1-1/14a
1. 1- 1/14c
1,1-1/144d
. 1.1-1/14e
1.1-1/15
1,1-1/16 a
1.1-1/17
1.1-1/18
1.1-2/1
1.1-2/3
1.1-1/19
1.1-3/1
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FUEL SYSTEM

Vacuum hose layout - 1979 model

Fuel and vacuum lines layout - 1980 model

2 - SERVICING

2.1

2.2

Servicing information

Regulator housing, remoying and installing
Induction air preheating system, checking

Fresh air flap, adjustingl

Fresh air flap lever, replacing

Hose clamps for cold start enrichment, installing

Fuel injection nozzles, checking

Servicing continuous injection system (CIS)
CIS, disassembling and dssembling

Mixture control unit, removing and installing

Throttle valve housing with control pressure regulator (throttle valve position),

removing and installing

Control pressure regulator (warm running compensation), removing and
installing ‘

Start (enrichment) valve, removing and installing

Fuel filter, removing and installing

Fuel pressure accumulator, removing and installing

Injection valves, removihg and installing

Plastic fuel lines, replacing

Fuel line system, bleeding

Mixture control unit, dismantling and assembling

Sensor plate, removing and installing

Air flow sensor housing, locating operating lever with follower
Mixture control screw bajsic adjustment after replacement of follower
Fuel distributor pressure relief valve piston seal, replacing

Vacuum controlled (warm-up) control pressure regulator, removing and
installing ‘
1

Auxiliary air valve, removing and installing

Mixture control unit, disiassembling and assembling - modifications
from April 1976

Thermovalve, removing and installing

Diverter valve, removing and installing

1.1-4/1
1.1-4/3
2.1-1/1
2.1~1/1
2,1-1/2
2.1-1/3
2.1-1/4
2.1-1/5
2.2 -1/1
2.2 - 1/7
2.2 -1/8
2.2 -1/9
2.2 - 1/10
2.2 - 1711
2.2 - 1/12
2.2 - 1/13
2.2 - 1/15
2.2 - 1/17
2.2 - 2/1
2.2 - 2/4
2.2 -2/6
2.2 - 2/7
2.2 -2/8
2.2 - 2/9
2.2 = 38/1
2.2-2/8a
2.2 - 3/2
2.2 - 3/3



FUEL SYSTEM

o11 2

3

2.3

2.4

2.9

Fuel tank
Fuel tank plug with CIS filter, cleaning

Fuel tank (80 liter), removing and installing - 1974 model

Fuel pump
Fuel pump, removing and installing - 1976 model
Layoiwr drawing of Check valves on fuel pumps

Replacing check valve

Oxygen sensor

Oxygen sensor, removing and installing

Oxygen sensor control unit, removing and installing
Frequency valve for oxygen sensor, checking
Throttle valve switch, checking and adjusting

Removing and installing microswitch for acceleration enrichment of
Oxygen Sensor control (from 1981 models)

Correcting CO level setting on mixture control unit ~ (from 1981 models)

with shear-off screw

ADJUSTMENT INSTRUCTIONS

3.1

3.2

Adjustment instructions for fuel injection system
Fuel injection pump, adjusting with emission tester
Idle, adjusting

Microswitch, adjusting - 1972 model

C1S adjustment instructions
Idle, adjusting
Full power position of throttle, adjusting

Microswitch, adjusting

Control pressure regulator (throttle valve position), checking and adjusting

Hand throttle, adjusting
Idle, adjusting - 1978 model
Idle, adjusting - 1980 model

Adjusting idle 911 SC - (from 1981 models)

2.8-1/1
2,.8-1/3
2.4 -1/1
2.4-1/8
2.4-1/4
2.5 - 1/1
2.5-1/3
2.5-1/4
2.5 -~1/5
2.5~ 1/7
2.5-1/8
8.1-1/1
3.1-1/2
3.1-1/4
3.2-1/1
3.2-1/8
3.2-1/4
3.2-1/5
3.2-1/6
3.2 -~ 1/7
3.2 -1/11
3,2 - 1/14
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FUEL INJECTION PUMP CHANGES - BEGINNING WITH 1972 MODELS

The 2,4 liter engines are equipped with changed injection pumps. The changes consist of a wider
contoured cam and modified centrifugal weights and springs.

Pump designation (BOSCH number on data plate):

911 T = 0408 126015

1

911 E 0408 126014

"

911 S 0408 126013
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CHANGES IN THROTTLE VALVE HOUSINGS AND INTAKE MANIFOLDS

Beginning with the 1972 models, throttle valve stops in the throttle valve housing are relocated to
the lever side. The new levers require the use of modified protractors, special tool P 228 c.

The protractor on the injection pump control lever has not been changed. The correlation checkout
procedure remains same (see page SF 22).

The intake velocity stacks are made of plastic. They form a single unit together with the lower
air assembly,

COLD START ENRICHMENT SYSTEM CHANGES

Fuel for cold start enrichment now is fed directly into each individual velocity stack,
The discharge nozzles are bonded and can not be exchanged.
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Description

INDUCTION AIR PREHEATING - BEGINNING WITH 1972 MODELS

General Information

Beginning with the 1972 models, all 2.4 liter fuel injection engines are equipped with an induction
air preheating system.

Induction air preheating provides even induction air temperatures in lower engine speed ranges
resulting in improved performance, as well as lower exhaust emission values.

Fresh air flap A = Hot air

ja
]

Fresh air

Hot air flap B

no
[l

Thermostat

w
n
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Description

Design

The induction air preheating system consists of:

1. A regulator housing which is attached to the left velocity stack by three 6 mm

bolts, It contains two flaps and a thermostat.

On of the flaps (the fresh air flap) is controlled by the throttle linkage. The other

flap (hot air flap) is controlled by the thermostat.

2. A hose which feéds heated air from the left heat exchange.

3. A cam on the left throttle valve lever which controls the fresh air flap.

1 Control box
2 Hot air supply duct
3 Control lever
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9

Function

A thermostat-controlled hot air flap maintains induction air temperature at 45°C
(112°F). A second flap stops the flow of hot air from throttle valve position of about

20° and engine draws only fresh outside air at wide open throttle.

Engine started, cold (below 45°C (112 0F)
Throttle at idle position (fresh air flap closed)

Hot air flap open, engine draws hot dir from heat exchanger.

Engine cold (below 450C (112°F) - throttle in partial load
position

Hot air flap open. It opens according to position of cam. Fresh outside air is added.

Fresh air flap is fully open in full throttle position.

Air temperature rises to 45-500C (1129F - 12209F)
Thermostat begins to close hot air flap at 45°C (1120F), It is fully closed at
500C (1229F) and engine draws only fresh outside air.

A bypass duct, closed by the hot air flap when cold, feeds additional air with

increasing temperatures,
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CONTINUOUS INJECTION SYSTEM (CIS)

Beginning with the January 1973 production, Type 911 T vehicles are equipped with the continuous
injection system (CIS).

The working principle of this system depends on measuring the intake air flow rate to determine the
amount of fuel to be injected. l

The fuel distributor determines the quantity of fuel to be delivered depending on air flow rate and
engine loading conditions.
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Mixture Control Unit

Air Flow Sensor and Fuel Distributor. 1 7 l

The air flow sensor consists of a venturi and a
sensor plate which is attached to a lever,

The volume of intake air passing through the
venturi determines the position of the sensor
plate.

2 3 4

The control plunger and the slotted metering Venturi
cylinder are located in the center of the fuel Sensor plate
distributor. Machined into the metering cylinder Lever

are 6 rectangular slots which act as metering
ports. They can be progressively opened by
the control plunger.

Control plunger

Slotted metering cylinder
Metering port

Fuel distributor

~1 O O WM

The metering ports open depending on the
position of the sensor plate whose movement is
transmitted to the control plunger through a lever.

Intake air which passes through the air flow
sensor exerts a pneumatic force F1 on the sensor
plate.

The pneumatic force is countered in the fuel
distributor by hydraulic force F2 which is exerted
against the control plunger through a port.

The sensor plate will yield until the pneumatic F3
force and hydraulic force equalize.
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V

1 Pressure regulating valve
2 Control plunger
3 Metering port

The hydraulic pressure F2 will remain constant
in a warm engine although it can be lowered
through the reduction of control pressure, such
as during warm-up or due to the given position
of the throttle valve.

Weight of the sensor plate and lever F3 is
equalized by the counter weight F4.

Each metering port in the fuel distributor is
provided with a pressure regulating valve which
keeps the pressure drop at the metering port
constant (pressure difference = pressure ahead

of the metering port less pressure after the
metering port) independent of the fuel transfer
rate, primary system fuel pressure, and injection
valve opening pressure.

The pressure regulating valves are flat seat
valves with a steel diaphragm acting as a valve
plate.

By maintaining the pressure difference constant,
it is possible to control the fuel flow rate by
means of the size of the metering port cross-
section alone.

The injection valves have no metering function.



Description

Fuel Flow

The fuel flows from the electric fuel pump through an accumulator and filter to the mixture control
unit, N

A pressure regulator in the primary system maintains constant pressure in the system.

From the mixture control unit, injection lines carry the fuel to the injection valves. In addition, a
separate line carries fuel to the start (enrichment) valve.

Control pressure can be varied By two (control) pressure regulators, one according to engine and outside
temperatures, the other according to accelerator pedal movement.

throttle-actuated valve

: warm-up regulator
~— injection line
T e T %[__“’ D—
—— T =T ) - = ﬁg L
- - injection valve
b4

R start valve 4&

fuel distributor

pressure accumulator [% T pressure
I p rimary regulator valve
! restriction

fine~-mesh filter

- fuel tank =]

Primary system fuel pressure
Supplied fuel

Control pressure

Return flow
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Electric Fuel Pump

A roller-type fuel pump is utilized.

Fuel Pressure Accumulator

The fuel pressure accumulator is located in the
primary circuit directly after the fuel pump. Its
function is to delay the initial pressure surge
when the pump starts. This delay is necessary to
prevent the control plunger from being forced
up before sufficient control pressure has been
allowed to build up.

It also serves as a reservoir to keep the system

under sufficient pressure for a short period of
time when the engine is turned off,

Fuel Filter

An in-line filter with a paper cartridge is
utilized,
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1 Pressure regulating valve
2 Bimetal spring
3 Heater coil

Injection Valves

Since the injection, process is longer in a
continuous injection system, the injection valves
had to be designed for a smaller fuel transfer rate.

The injection valve permits fine atomization of
fuel when small amounts are transfered. Opening
pressure for the injection valves is approx. 8 bar.

Start (Enrichment) Valve

The solenoid-operated start (enrichment) valve
discharges supplemental fuel info the intake
manifold when the engine is being started.

Control Pressure Regulator
(Warm Running Compensation)

The control pressure regulator for warm running
compensation contains a bimetallic spring acting
on a spring-loaded diaphragm.

During engine warm~-up, the bimetal spring
presses against the valve spring causing the
control pressure to drop, This results in a lower
hydraulic pressure F2, greater travel of the air
flow sensor plate with unchanged amount of
intake air, and increased metering port cross-
section, making a richer fuel/air mixture.

As the bimetal spring is heated, it gradually
relaxes its pressure against the valve spring.
Thus the control pressure normalizes again.

Idle speed can be increased during warm-up by
opening the throttle manually (hand throttle).
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Control Pressure Regulator
(Throttle Valve Position)

The control pressure regulator for throttle valve
position is basically similar to the regulator for
warn running conipensation. It is attached to
the throttle valve housing.

A cam plate is attached to the throttle valve
shaft and rides along with it, compressing the
regulator spring to a greater or lesser degree.

This changes the control pressure along with
changed throttle valve position, adjusting the
fuel/air mixture as required.

Auxiliary Air Device

When decelerating from high rpm with throttle
closed, considerable vacuum builds up in the

intake manifold. The vacuum is channeled to
an auxiliary air device. As the device opens,

additional air bypasses the throttle creating a

combustible mixture,

Idle Adjustment

The adjusting method is same as that for carbure-
tors, The idle air mass passes through the air flow
sensor where it is measured. The closed throttle
is bypassed through a bypass bore,

The cross-section of this bore can be changed
with the aid of an adjustment screw. A change
in cross-section changes the engine speed with-
out affecting the composition of the fuel/air
mixture. :

The fuel/air mixture can be adjusted within
certain 1imits by means of a mixture adjusting
screw to attain the required effect,
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Description

Thermoswitch

Beginning with 1974 models, engines equipped
with the continuous injection system (K-Jetronic)
are furnished with a thermoswitch which is
connected to the cold start enrichment valve,
The thermoswitch is located in the left chain
housing cover. A microswitch is connected in
series with it. The microswitch is activated by
the hand throttle lever when the latter is moved
to at least 5° of the throttle valve position. The
thermoswitch is active up to engine temperature
of approx. +45° C (113° F) and prevents the
injection of supplemental fuel by the cold start
enrichment valve when starting a hot engine,

Vacuum controlled warm-up regula-
tor

Controll pressure changes of this warm-up regula-
tor are made via intake manifold vacuum.
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Description 911

CONTINUOUS INJECTION SYSTEM (CIS)

Beginning with 1974 models, Type 911 and 911 S vehicles are equipped with the continuous injection
system,

Changes Effective with 1974 Models

1. Cast intake pipes with mounting hole for injection valves,

2. Repositioning of the injection valves resulted in their being lengthened and injection lines
shortened.

3. The diameter of intake pipes at the intake housing has been changed:

Intake pipe for Type 911 = 31 mm dia.
9118 34.5 mm dia.

4, Mixture control unit has been calibrated for 2,7 liter engines,

5. The pneumatic valve has been repositioned and also modified to the vacuum characteristics
prevailing in the 2.7 liter CIS engines.,

6. The cold start enrichment valve has been moved to the center of the intake housing to effect a
better distribution of the fuel to the individual cylinders.,

7. A thermoswitch has been mounted on the left chain housing cover to supplement the cold start enrich-
ment valve.



Description 911

FUEL EVAPORATIVE CONTROL SYSTEM

General

All vehicles are equipped with a sealed fuel tank venting system incorporating an activated charcoal
filter. The closed system prevents fuel fumes from entering the atmosphere. The fumes are ducted into
the activated charcoal filter with the aid of fresh air supplied by the engine cooling fan, and then to
the engine air filter where they mix with the induction air and are burned with it.

1 Fuel tank
2  Expansion chamber
3  Activated charcoal filter

4 Cooling fan upper shroud with hose
connector

e

)

Hose from cooling fan to activated
charcoal filter

Hose from activated charcoal filter to
engine air filter

Engine air filter

Return hose connecting fuel tank with the
expansion chamber
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CONTINUOUS INJECTION SYSTEM (CIS)

GENERAL CHECKOUT PROCEDURE

Prerequisite for the CIS checkout is a properly functioning ignition system and proper mechanical condi-
tion of the engine.

A complete CIS checkout should be carried out in the below given sequence,

However, specific problems can be analyzed by performing individual tests.

In addition, the following should be noted: Certain tests require that the engine is cold (check control
pressure "cold”). For this test, the engine should be out of operation for several hours, or overnight. The
checkout should be performed at the same location where the car was parked for several hours. Erroneous
test results will be obtained if, for instance, the vehicle should be brought into a heated garage from

a cold outside environment.

The remaining tests, with the exception of the idle adjustment, can be performed with the engine warm
or cold.

The engine must be at warm operating temperature when idling is adjusted,

All tests, idle adjustment excepted, are accomplished with the engine turned off.

NOTE
Always install new gaskets whenever fuel lines are loosened or detached.
It is important to maintain the highest degree of cleanliness when servicing the CIS,

The outside of the fuel lines must be thoroughly cleaned before they are loosened.



911 System Checkout

VISUAL INSPECTION

The CIS should be visually inspected piior to the initiation of work.

Visual inspection for leaks:

‘1. Check all fuel line connections for leaks.

2. Check induction system (vacuum system) for
leaks between the mixture control unit and
; ; . ! .
engine (air duct between mixture control unit
and throttle housing). ‘

3. Check for leaks between intake mamifold and
start (enrichment) valve (O-ring).

4., Check for leaks between intake manifold and

pipes.
Replace porous rubber boots.

5. Check hose connections for leaks at the intake
manifold, vacuum hoses at the throttle housing,

as well as the auxiliary air device.

6. Check proper seating of rubber covers at the
injection valveés.

T. Check attachment of intake pipes at cylinder
heads.

'

Checking free movement of lever

in air flow sensor

1. Unhook rubber straps, remove air filter horn
and withdraw cartridge.

2. Raise lever of air flow sensor by hand.

An even amount of resistance should be felt
throughout the length of movement.

A quick downward movement of the lever will
detach it from the sluggish control plunger at
which time no resistance should be felt at the

lever.




System Checkout

Inspection of the flexible sensor plate stop in the air flow (sensor

plate in position of rest)

. The fuel system must be depressurized when
performing this check.

To relieve the remaining pressure, slightly

loosen the pressure line connection at the control
pressure regulator for warm running compensation.
When loosening the line, wrap the connection
with a rag to keep fuel from spilling,

The upper edge of the sensor plate must now be
flush with the root of the taper at a point shown
in the illustration. A lower positioning of up to
0,5 mm is permissible,

If required, adjustment of the flexible stop can
be corrected by bending the wire bow,

Since April of 1976 the spring-loaded stop of
the sensor plate can be corrected with an ad-
justing screw.
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