


Off, | Displace- Engine Engine installed
Type Cyl. . Type Year i . HP
yp Int, ment y characteristics yp in vehicle type
911 T-C Zenith emisssion
2.2 lit 6 70 1969 911 T USA with al tr 1125
911/07 1 control WA manu ansm
911 T-C Zenith emission
2.2 1it 6 70 1969 911 T USA with Sport i 12
911/08 ifs control with Sportomatic 5]

IDA carburetor modified up to use of Weber carburetor 40 IDS and marked with "S*

Engine with new heat exchangers and changed camshafts (Symbol 05)







Description 911 T-C 911 E-C 911 s-C
Installed dimensions of valve springs
Intake valve mm (in.) 36~ 0.3 367 0.3 35.5- 0.3

Exhaust valve mm (in.)

Camshaft

Intake valve lift at
TDC overlap mm (in.)

Cam height intake mm (in.)

exhaust mm (in.)

Timing at 1 mm valve play

Intake valve opens
Intake valve closes
Exhaust valve opens

Exhaust valve closes

Suction manifold dia, mm (in.) top

bottom

Intake manifold dia. mm (in.) top

bottom

Carburetor

Make

Type

USA Type with supplementary

mixing equipment

Exhaust gas ratings USA version

CO content

Fuel injection system

Make
Part No.

Setting (end of delivery stroke)

Air cleaner with cold starting system

Calibration of nozzles mm (in.)

(1.417 % 0.012)
36-0.3
(1.417 ¥ 0.012)

2.3 - 2.7
(0.091 - 0.106)

36.25 (1.427)
35.51 (1.398)

15° BTDC
(o]

29° ABDC

41° BBDC

5° BTDC

40 (1.57)
32 (1.26)

Solex

Zenith 40 TIN

approx. 3 % at
idle speed of
1200 rpm

0.5 (0.197)

(1.417 * 0,012)

351 0.3
3
(1.378 ~0.012)

3.0-3.3
(0.118 - 0.130)

36.50 (1.437)
36,20 (1.425)

20° BTDC
34° ABDC
40° BBDC

6° ABDC

38 (1.50)
35 (1.38)

Bosch 0408126010
911.110.221.00
40°ATDC overlap

0.3 (0.118)

(1.398  0,012)

34.5% 0.3
(1.358 L 0,012)

5.0-5.4
(0.197 - 0.213)

37,20 (1.465)
36.30 (1.429)

38° BTDC
50° ABDC
40° BBDC

20° ATDC

42 (1.65)

38 (1.50)

Bosch 0408126009
911.110.222. 00
40°ATDC overlap

0.3 (0.118)
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911 T-C

911l E-C

¥y1ll §-C

[ types

Upper air guide

Clutch
Disk

Pressure plate

Capacitor dis-~
charge system
T70W

12V
2x36 Ah

Marelli
S 112 BX
35° at 600 rpm

Beru 240/14/3
Boschw 230/T 30
* Beru 250/14/3 P

* Bosch W 250/P 21
0.6 (0.024)
with cooling air

supply directed
to oil cooler

225 GUD
MFZ 225 KL

Capacitor dis-
charge system
T70W

12V
2x36 Ah

Bosch
JFDR6 0231159006
30° at 6000 rpm

Beru 265/14/ 3 P
Bosch W 265/P 21

0.6 (0. 024)

with cooling air
supply directed
to oil cooler

225 GUD

MFZ 225 KL

Capacitor dis-
charge system
TT0W

12V
2x36 Ah

Bosch
JFDR6 0231159007
30° at 6000 rpm

Beru 265/14/3 P
Bosch W 265/P 21

0.6 (0.024)

with cooling air
supply directed
to oil cooler

225 GUD

MFZ 226 KL

* must be used for 911 T USA Version
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Engine Type 911 T-C  Full-power Performance
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Engine Type 911 E-C  Full-power Performance
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WEIGHT GROUPS OF CONNECTING RODS

The connecting rods are divided into weight groups.

The end number of the parts number indicates the respective weight group. This end number is marked

on the shaft of the connecting rods which are supplied as spare parts.

2.0 Liter Engine

2.2 Liter Engine

Weight Connecting rod Connecting Weight Connecting rod Connecting]
above | upto| spare part number | rod identi- above ; up to | spare part number | rod identi-
gr gr fication gr gr fication

5561 | 560 | 901.103.011.21 21 700 | 709 911.103.013.21 21
560 [ 569 | 901.103.011.22 22 709 718 911.103.013.22 22
569 578 901.103.011.23 23 718 727 911.103.013.23 23
578 587 901.103.011.24 24 727 736 911,108,013.24 24
587 | 596 | 901,103,011.25 25 736 | 745 911,103, 013,25 25
596 605 | 901,103,011,26 26 745 | 754 911,103,013.26 26
605 | 614 | 901,103.011,27 217 754 | 763 911.103,013.27 21
614 623 901.103.011.28 28 763 772 911.108.013,28 28
623 | 632 | 901,103.011.29 29
632 | 641 | 901.103.011,30 30
641 | 650 | 901.103.011.31 31

LGSO 659 | 901.103,011.32 32

Note

The difference in weight of connecting rods installed in one engine should not exceed 9 grams, For deter-

mining the weight group, weigh complete connecting rod, but without bearing shells.
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CHANGED CONNECTING RODS AS OF TYPE 170

General

From model year 1970, the 2.2 liter engines have changed connecting rods.

2.0litsengine - 50m D = big end dia. (without bearing shell)

61.019 - 61.000 mm

2.2litsengine - 58 mm

The connecting rods of the 2.2 liter engines are reinforced at the big end and the big end cap (seat of bolt
head to seat of nut 58 mm (2.283 in, ); formerly 50 mm (1.969 in.). The connecting rod bolts have been
*~~gthened from 65 mm (2.56 in.) to 73 mm (2.87 in.). These new connecting rods can only be assembled

h the new nuts part number 900.103.171.00, The new big end nuts are marked on their faces.

te

ifficient space prevents installing the new connecting rods in the 2.0 liter engines.
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DESCRIPTION OF CLUTCH

pes 911 T, 911 E and 911 S (model year 1970) are equipped with a diaphragm spring clutch with
operating mechanism. The cable control is newly designed in order to reduce operating effort

smooth engagement.

i
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-

feo-d
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Diagram of Clutch Operation
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ition and Attachment of Clutch Cable Control

clutch cable is connected to the clutch pedal shaft by an adjustable fork piece. The end of the cable
rol is attached to an integrally cast lug on the transmission housing. The cable housing length is
stable and is supported at the tunnel rear wall and at the throwout fork. The cable is routed in an

ard arc thru a guide bracket. This bracket prevents side movement of the cable housing allowing

ion only vertically and in the direction toward the throwout fork.

tch release

ping on the clutch pedal will tension the inner cable. Since it is tightly held at transmission housing,
inner cable will exert pressure on the cable casing. The casing reacts against the rear wall of the

el and moves in the direction of the clutch throwout fork. The cable casing will slide in its guide
approach its fully extended condition. As a result, the internal distance between the rear wall of
:unnel and the throwout fork will be extended by approximately 15 mm (0.6 in.), which is the

th required by the throwout fork to release the clutch.
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1 Fuel delivery pump
2 Fuel tank
3 Fuel filter

SCHEMATIC OF PORSCHE FUEL INJECTION SYSTEM

4 Solenoid for cold starting unit
5 Injection valve

6 Injection line
7 Injection pump



The air isdrawn into the cylinders by the engine via a noise-dampening filter and two triple intake pipes
which are fastened to the venturi control units. The throttle valves in the venturi control unit should
always be synchronized with each other and in proper adjustment or correlated with the control lever on
the injection pump. The throttle valves are connected to each other by linkages, and to the injection
pump by means of the control lever,

Providing the air fuel mixture required for perfect combustion requires a ration of 14.8 kp air to 1 kp fuel.
This is why the coordination of the throttle valves in relation to each other and in relation to the control

lever of the injection pump is extremely important.

To obtain ideal combustion, the air fuel ratio should be constantly uniform. The climatic changes of the
air, as well as the varying air quantities at different speeds and load conditions are corrected by the in-
jected fuel in order to arrive at and maintain a ratio of 14.8 : 1. For this purpose, the injection pump is

provided with a centrifugal governor and a correction device.
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Operation of Injection Pump

1. Pump Assembly

The pump housing contains 6 pump units. Each unit consists of a cylinder and a plunger. Each plunger is
connected to a roller tappet which rides on the cam lobe. The pump cylinders are fastened to the pump
housing. Each cylinder is immersed in fuel which can enter the cylinder compression chamber through an
inlet port, The camshaft exerts a force upon the roller tappet and causes it to move the delivery plunger
up. As a result, fuel contained in the compression chambers is forced out through a check valve into
pressure lines connected to injectors which spray the fuel into intake ports., Maximum lift of the delivery
plungers is determined by camshaft design and remains constant. The injection quantity is regulated by
turning the delivery plungers, thus resetting a metering land in each, The toothed control rack, engaging
its toothed counterpart in each delivery plunger, can slide back or forth and to turn the delivery plungers
as required. As a result, the slanted metering land closes the fuel inlet port at an earlier or later time,

causing greater of smaller amounts of fuel to be delivered on each stroke, depending on the relative

position of the injection plunger.

o deltery

oc Stun of delivery End of delivery St of deltvery Eod of delivery St of dalivery End of dellvery

Starting Fuel load Partial load

1 Pump cylinder 4 Oval orifice
2 Pump plunger 5 Cross-slot
3 Metering land 6 Inlet port

SF 15



2. Control and Compensating Units
a, Control Unit:

To obtain the required air fuel mixture ratio, the engine must be supplied with different quantities of fuel
under varying engine speed and loads. The engine performance graph illustrates the fuel quantities required
under various operation conditions. This performance graph is represented by a contoured cam which is
mounted on the cam shaft together with a centrifugal governor. The contoured cam can be moved axially
by the centrifugal governor and rotated on its axis by the accelerator pedal in relation to given engine loads.
Riding on the contoured cam is a sensor (roller) which transfers the appropriate fuel valume requirements

to the control rack via a guide lever,

1 Sensor on contoured cam 9 Control rack

2 Control rack head 10 Roller tappet

3 Enrichment solenoid 11 Camshaft

4 Thermostat 12 Governor control lever
5 Barometric cell 13 Contoured cam

6 Check valve 14 Centrifugal govemor
7 Plunger unit 15 Idle adjusting screw

8 Toothed segment 16 Shut-off solenoid
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3, Enrichment Solenoid

Full mixture enrichment is required for starting the engine. For this reason, the enrichment solenoid has
been incorporated in the fuel pump and acts directly on the plunger control rack, moving it beyond the
full-power position with plunger aligning for starting-rate fuel delivery. The solenoid energizing circuit
includes a time-1limit relay and a thermo-limit switch. The time~limit relay closes the solenoid circuit
for 2 seconds during each starting procedure, without regard to the air temperature in the crankcase. A
thermo-limit switch keeps the energizing circuit closed over an appropriately longer period of time when
the temperature ranges between +10°C (+50°F) and -25°C (-14°F). When the air temperature in the crank-
case drops to between -10°C (+14°F) and -30°C (-22°F), an additional thermo-switch activates a supplemen-
tal cold-starting device.

The above described enrichment solenoid, the 2 second time limit relay, as well as the two thermo-time
switches are no longer used on the 2.2 liter fuel injected engine.

The supplementary starting equipment is controlled by a new thermo-time switch, which is housed in the
breather cover. During the starting operation, the cold starting device is turned on up to a temperature

of +45°C (+113°F).

4, Shut-off Solenoid

Function of the shut-off solenoid is to move the plunger control rack to the "off" position and close the
fuel delivery to the engine when the car is coasting in gear. The shut-off solenoid is controlled by a
mircoswitch and an rpm-transducer. The microswitch is mounted on the intake stack and is actuated by
the throttle valve linkage, The rpm-transducer closes the circuit when engine speed exceeds 1500 rpm.
When the throttle is closed, the microswitch closes the circuit and current can flow from the rpm-trans-
ducer through the microswitch and on to the shut-off solenoid. This energized the solenoid and causes it
to pull the control rack to the "off" position, stopping the flow of fuel to the engine, When the engine
speed drops below 1300 rpm, the rpm-transducer interrupts the flow of current, causing the shut-off
solenoid to return into its inactive position and release the plunger control rack. As a result, fuel flow
to the engine is resumed, permitting the engine to idle when the vehicle is stopped. If the engine speed
is again increased, the rpm-transducer becomes reactivated at 1500 rpm. However, the solenoid circuit
will be interrupted by the mircroswitch, The rpm-transducer receives its control impulses from the

ignition coil.
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BASIC ADJUSTMENT OF ENGINE

General

The fuel injection pump can only be adjusted with an exhaust emission analyzer. During the emission test,

the CO components in the exhaust gases are measured.

The CO rating is also influenced by the general engine condition (timing, valve clearance, compression,
spark plugs, etc.), by proper correlation of the throttle valves and injection pump, the operating tempera-
ture and the intake air temperature, Incorrect measurements will result if these conditions are not within

tolerances.

Adjusting

1. Incorrect valve clearance will change the valve timing and thereby the fuel supply to the cylinders.
The valve clearances should, therefore, be checked and adjusted if necessary (0.10 mm/0.004 in.)

before making the exhaust emission test.

2. Make compression check between +60 and +8OOC (+140 and 1’76°F). The compression should be the
same for all cylinders from 9 - 11 kp/cm2 (128 - 156 psi). The cylinder leakage should not exceed
10 % per cylinder, Larger deviations will influence the quantity of intake air considerably even though

the quantity of injected fuel will remain the same for all cylinders.

3. Adjust dwell angle and timing before making exhaust emission test. Adjust the dwell angle to 38° < 3°

at idle speed and the timing to 30° BTDC at 6000 rpm.
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CHECKING AND ADJUSTING CORRELATION OF LINKAGE

General

To obtain a constantly correct air fuel ratio under all operating conditions of the engine, the movements
of the accelerator pedal are transmitted to the control lever of the injection pump and to the throttle
valves by means of a linkage. The pump control lever regulates the quantity of fuel, the throttle valves
control the quantity of intake air.

The movements of the pump control lever and those of the throttle valves should therefore always be in a
definiteratio in relation to each other (correlation). Any change of the air fuel ratio results in irregular
running of the engine during acceleration, white shifting etc. Correlation is important for proper
operation of the injection system.

Checking and adjusting

1. Adjust injection pump control lever to 114 mm Note:
11 mm 4.49 in. t .04 in.). Connect lever.

Dimensions are from ball head center to ball head

2. Adjust throttle valve push rods to 149.5* 1 mm center. If the permissible tolerance is insufficient,

(5.89 in. ¥ .04 in.). Connect rods. check that the operating lever of the cross shaft or
the throttle valve push rods are not bent.

3, Adjust pull rod which connects to the accelerator
linkage bell crank with the cross shaft to a length
of 275 mm (10.83 in,). Connect rod.

I |

1 Pull rod 3 Injection pump control lever 5 Throttle valve connecting rods
2 Cross shaft 4 Throttle valve push rod 6 Paint seal
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10. After adjusting linkage correlation, check hand
throttle adjustment. With the engine warm and
the hand throttle lever fully pulled, an engine
speed of 4000 rpm should be obtained.

11, Set accelerator pedal to full throttle position
with the pump lever on the pump approximately
1 mm (0.04 in.) away from its full load stop.
Make necessary adjustments on accelerator
pedal stop screw.
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9. Checking the Micro Switch.

a. Comnect a hot wire to the terminal of the
connection of micro switch.

b. Connect a test light from ground to terminal
via a test lamp.

c. Tum on ignition and actuate switch. When
pushing the actuating button, the test light
should go on. The test lamp should go out
when the actuating button is released, Re-
place micro switch if necessary.

10. Adjusting the Micro Switch.
The micro switch for interrupting the fuel
supply under overrrunning conditions is adjusted
as follows:

a. Release lock nut and loosen adjusting screw
to the extent that the micro switch is not
bridged in idling position.

b. From this position, turn adjusting screw
down until the micro switch is barely
bridged (audible clicking sound).

c. Tum adjusting screw in 1/2 to 3/4 of a turn
and tighten lock nut.
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~

symptom

Cause

Remedy

Injection valves not in order

Insufficient delivery of fuel
delivery pump

Check injection valves, replace if necessary

Check delivered quantity, check hose connec-
tions as well as electrical connections on pump,
install new pump if necessary

Poor transition during
acceleration with
warm engine (jerking
and backfiring)

Injection pump adjustment
not in order

Improper linkage correlation

Check adjustment with exhaust gas tester,
adjust if necessary

Check coordination and linkage correlation,
adjust if necessary

Backfiring under
overrunning
conditions

Throttle valve housing not
synchronized

Micro switch out of adjustment

Rpm transducer defective

Synchronize throttle valve housing with
synchrometer P 235

Adjust micro switch, replace if necessary

Replace rpm transducer (speed switch)
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Influence of intake air temperature on CO val'‘es ofthe 2,2leng.. ._s
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CHANGES ON TRANSMISSION FROM MODEL 70 ON

From Model 70 on the following transmission types are installed as standard equipment.

Transmission Type 911/00 (4-Speed Transmission)

7:31 (11:34, 19:31, 25:26, 29:22)

For Vehicle Model: 911 T

Transmission Type 911/01 (5-Speed Transmission)

7:31 (11:34, 18:32, 23:28, 27:25, 29:22)

For Vehicle Model: 911 E and 911 S

Transmission Type 905/20 (Sportomatic Transmission)

7:27 (15:36, 20:31, 24:27, 28:24)

For Vehcile Model: 911 T and 911 E

Transmission Type 911/80/81/82/83/84 (5-Speed Transmission)

7:31 (14:37, 18:32, 22:29, 26:26, 28:23)
(12:34, 17:34, 20:31, 22:29, 23:28)
(12:34, 18:34, 21:31, 23:28, 25:26)
(15:36, 20:32, 23:28, 26:26, 28:23)
(14:37, 20:32, 22:29, 25:27, 27:25)

For Vehicle Model: 911 T, 911 E and 911 S (optional)
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The deviation "r" is stated only in 1/100 mm + from now on as before on the pinion face. To prevent con-

fusions, the deviation "r" + is now designated by the letter "N" ("N" means new),

Example:

Blueprint dimension "R" 63.20 mm
Deviation "r" = N 18 + 0,18 mm
Adjusting dimension (E) 63.38 mm

On pinion shaft ring gear sets which are obtained as spare parts and on which the deviation "r" is identified

by the letter "N", the new blueprint dimensions "R" also apply and the deviation "r" is shown in 1/100 mm +.
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SPORTOMATIC ype 9 Transmission Diagram
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Remarks: This diagram shows guiding values, based on
a medium effective rolling radius. Slight deviations due
to tire tolerance variations in the rolling radius, wear and
skidding of the wheels have not been taken into account.
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SAMPLE OF DATA M

(From Mo

General

The caster values of the front axle were changed from 3
up to and including Model 69 and from Model 70 on, so
Models 911 and 912,

Nome: Vehic
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Vehicle Model 911 T-C (incl. Sportomatic)

Technical Data

Brake discs OD front 282.5 mm (11.12 in.); rear 290 mm (11.42 in.)

Effective brake disc dia. front 235 mm (9.25 in.); rear 244 mm (9.60 in.)

Brake pad surface per wheel (pedal brake) front 52.5 sq.cm (8, 14 sq.in.); rear 52.5 sq.cm (8,14 sq,in.)
Effective total brake surface (pedal brake) 210 sq.cm (32,55 sq.in.)

Effective total brake surface (hand brake) 170 sq.cm (26.35 sq.in.)

Hand brake drum dia. 180 mm (7,087 in,)

Brake pad width 25 mm (0,984 in.)

Master brake cylinder dia, 19,05 mm (0.75 in,); 18/13 stroke

Pressure cylinder dia. front 48 mm (1.89 in.); rear 38 mm (1.5 in.)

Front Wheel Brake

Design: Disc brake with vented brake discs

Major changes:

Vented brake discs

Grey-casting caliper "M" for vented brake disc

Rear Wheel Brake

Design: Disc brake with vented brake disc

Major changes:

Grey-casting caliper "M" for vented brake disc

Vehicle Model 911 E-C and 911 S-C

Technical Data
Master brake cylinder dia. 19.05 mm (0. 75 in.); 18/13 stroke (formerly 20,64 mm (0,81 in,);
20/11 stroke)

ST 24




ADJUSTING CURVE OF IGNITION DISTRIBUTOR AS FROM MODEL 69

General

As from Model 69, the engines of type 911 E and 911 S were provided with modified ignition distributors.
The timing for both engine types is adjusted to 30° BTDC at 6000 rpm. This value applies both, for
engines under load and under no-load conditions.

Note!

The adjusting curve of the ignition distributor may be tested on test stand with normal battery ignition only.

Test Values for Checking Adjusting Curve on Built-in Ignition Distributor

(Applicable to ignition distributors Type 0231 159 006 and 0 231 159 007)

Timing at: 6000 rpm 30° BTDC
2800 - 4400 rpm 23° BTDC - 29° BTDC
2000 rpm 10° BTDC - 18° BTDC
1000 rpm 4° aBDC - 2° BTDC
vehicle stopped max, 4° ABDC

IGNITION ADVANCE CURVE FOR BOSCH DISTRIBUTORS

TYPE 0 231 159 006 (J FDR 6) FOR TYPE 911 E, 911 E-C ENGINES, AND
TYPE 0 231 159 007 (J FDR 6) FOR TYPE 911 §, 911 S-C ENGINES

20° 1 T T
0231159 006 —
| |

\
\‘__
i

15°4

P

\
\
)

10°4 :

5°4

Advance at Distributor Shaft
Action Range of Speed Governor

Dwell Angle: 38 T8 -

Breaker Point Gap: Min. .012" (0.3 mm)

j! Contact Pressure: 22.9-28.20z. (650-800 p)

il IS S T O T A Y SO

0 500 1000 1500 2000 2500 3000 3500 4000
Distributor Shaft Speed (RPM) [

i
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SERVICE SCHEDULE, TYPE 911 E 2nd 911 S (FROM MODEL 70 ON)

300 to 6000 to . then every

600 miles | 6500 miles | OPeration miles
Engine: Make visual check for oil and fuel leaks. 6 000
Air cleaner: Replace air filter cartridge. 6 000
Check flame protection cartridge of crankcase breather and check hose connections for 6000
tightness.
Exhaust system: Check exhaust system for demage. 6 000
Clutch: Check play and pedal free travel. 6 000
Wheels: Check alignment and balance. *) 6000
Engine: Check rocker arm shafts for tightness. Check valve clearance. 12 000
Engine: Check compression. 12 000
Ignition: Check points and timing. Check spark plug gap. Lubricate ignition distributor cam. 12000
Check engine speed switch, micro switch and electro magnetic valves. 12000
Check full power and idle stop positions of fuel injection linkage. Replace fuel filter
cartridge. Clean oil strainer in pump lubrication circuit. Check adjustment of fuel injection 12 000
pump with exhaust gas analyzer.
Check tension of generator V-belt and injection pump spur belt. 12 000
Brake system: Remove brake pads, check and measure wear. Check master cylinder push
rod free play. Check operation of brake pressure regulator. Inspect all brake lines and 12 000
connections for damage. Check entire system for leaks. Check brake fluid level in
reservoir. Check brake warning light. Check foot and hand brake.
Steering: Check all connections and inspect rubber boots on steering gear for tightness 12 000
and leaks.
On vehicles with Sportomatic: Check control valve adjustment, clean airfilter. Clean con- 12 000
tact switch points on shift lever and adjust.
Wheels: Check front wheel bearing play. Check tire pressures, and wheel lug nuts for 12 000
tightness.
Electrical system: Check operation of battery and entire electrical system. 12 000

Note: The service intervalis are based on “normal“ driving. Tire and brake lining wear are heavily dependent on

driving habits and should be checked at more frequent intervals. The vehicle should receive a complete
maintenance service at least once a year, preferably before winter.

*) At extra cost, if necessary.
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QOil circulation

The type 2000 engine has dry-sump lubrication. The circuit contains two independent oil pumps, housed

in the crankcase. One pump draws oil completely free from air bubbles from a separate oil tank, where it
has been allowed to settle, and distributes it by the way of the main oil circuit to the main bearings. The
other pump extracts contaminated oil from the crankcase through a strainer and delivers it to the oil tank
via a filter. This pump is suitably enlarged to operate at lowered efficiency, since its function is to pump

oil containing air bubbles,

A thermostat is placed at the entry to the main oil circuit, and regulates the flow of oil. If the oil tempe-
rature falls below 80°C (1'760F) a flap operated by the thermostat closes to prevent oil from circulating
through the oil cooler. When this occurs the oil passes directly to the bearings. When the temperature

rises above 80°C (176°F) the flap opens and oil is passed through the cooler before reaching the bearings,

A pressure release valve (7) and safety valve (4) are built into the main oil circuit. The pressure release
valve comprises a spring and piston located in the right half of the crankcase, If oil pressure in the circuit
rises above 6,2%0,8 atll (88,2 11,3 p.s.i.) the pressure release valve opens and oil is allowed to pass

directly into the crankcase.

In addition to the pressure release valve a safety valve is mounted in the left crankcase half immediately
after the oil pump. This operates in the event of a defective pressure release valve to prevent damage to

the oil cooler and possibly to the filter or lines,

Each main bearing is supplied with oil by a separate passage from the main oil circuit. Main bearings 1
and 8 are designed to supply oil continuously under pressure to the drilled passage in the center of the

crankshaft so that oil can reach the connecting rod bearings,

Another oil passage leads to the front bearing of the intermediate shaft. From here a drilling through the
center of the shaft supplies oil to the rear bearing. A small drillway on the rear face allows oil to reach

and lubricate the axial location bearing.

The oil supplied to the camshafts is taken from the far end of the main circuit. An oil line leads to a
central inlet point on each camshaft. The oil passes from the cylinder head to the rotating camshaft by

way of an axial sealing ring.

The three camshaft bearings are supplied with oil under pressure from the central inlet point. Drillways in
the cam faces provide lubrication at the points of contact between cams and rockers. Oil splashed from

these points serves to lubricate the rocker shaft and valve stems.
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Oil is collected in the lower part of the camshaft housing and returned to the crankcase by two oil return
pipes. The extractor pump then returns it to the oil tank through a flexible line. A tube in the oil tank
adjacent to the line connection point conveys the oil through a pipe to the base of the throwaway type

oil filter.

Inside the filter the oil passes between the housing and the element, then flows under pressure through the

element toward the center of the filter and is purified. It is then returned to the oil tank.

As a safety measure, bypass valves are built into the filter base and filter body. Should the flow pressure
through the filter exceed 2 atil (28.4 p.s.i.) oil is directed by way of these valves directly into the oil
tank, and any interruption in the oil supply caused by contamination ot the filter or blockage of the out-

let passage is thereby avoided.

CHANGED LUBRICATION OF CAMSHAFTS AND ROCKER ARMS

AS OF ENGINE NO., 903 070

(for oil Circulation refer to page M 51a)

Description

At the end of the main duct in the right and left crankcase halves are connecting points for oil lines, each
leading to the camshaft housings. These lines supply the camshafts and the rocker arms with oil, In the
camshaft housings are aluminum tubes with holes, three of which are approximately 3 mm (0.12 in.) dia.
through which the oil flows to the camshaft bearings. Six holes of approximately 1 mm (0. 04 in,) dia.,
splash oil on the cam Iobes. The remaining three holes allow oil to splash against the inlet valve cover

in such a manner that it will drip down on the rocker arm and valve stems.
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General

Quiet operation and long service of the rear axle drive depends on proper adjustment of the ring gear and
pinion, For this reason the pinion shafts and ring gears are matched during production on special test
benches with the object of obtaining the best contact pattern and least possible noise in both directions of
rotation. Minimum noise characteristics are achieved by resetting the pinion shaft axially while keeping
the ring gear within tolerances of determined gear backlash of 0.12 to 0.18 mm. The deviation 1 from
the designed adjustment position (blueprint value R) is established and etched into the pinion face. Every
pinion ring gear set is marked with mating numbers and can be replaced only as a set.

Lt’\/‘ l'r ' 0,115 j/

3 Fig. 97
R Blueprint value (63.50 mm) 1 Deviation r
r Deviation from R+ or - shown in 1/100 mm (+4) 2 Mating number
or in mm (+0,04) 3 Backlash
r
+
-

m 015 J
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Li”‘ ——

Fig. 97a
From model 70 on 1 Deviation 1
R Blueprint value (63.30 mm) 2 Mating number
r Deviation from R+ shown in ;/100 mm (N 18) 3 Blacklash
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SPORTOMATIC TECHNICAL DATA

Clutch: Hydrodynamic torque converter with vacuum controlled single disc dry clutch
Transmission: Porsche-synchronized
Number of gears: 4 forward, 1 reverse, parking lock

Sportomatic Gearshift Pattern

= Parking lock

= Reverse

= Low (for steep inclines)

Drive (for city driving)

3 = Drive 3 (intermediate highway speeds)
4 = Drive 4 (high speed expressways)

ﬁ

ggogrer ™o
1}

Rear axle ratio: 7:27 (i=3, 86)

Tow-~-start speed in "L": 35 kmh (21 mph)

Stall speed: approx. 2500-2700 rpm

Maximum torque ratio (at stall): 2,15 - from Model 70 on = 2,19

Clutch revolutions: approx, 3600 rpm

Converter oil capacity: approx. 2,3 liters (2,4 US qts)

Converter oil transfer rate: approx. 3 liters(3.2qts.) per minute at max. pressure of 4 atm (56 psi)

Engine oil capacity (total including converter and lines): approx, 11,5 liters
(12 US qts) premium HD oil, Summer SAE 30, Winter SAE 20

Transmission oil capacity: 2.3 liters (2,4 US qts) Hypoid SAE 90
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Ly pe omwuwoun~sand 9L Transmission Diagram

SPORTOMATIC Type 905/00 Transmission
Pinion to Ring Ratio 7:27 — - Speed MPH » Tire Size: 165 HR 15 (1.8/2.0 atm - 26.5/29.4 psi)
8000 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 15 120 125 130 135 140 145 150 155
4 /’ 7
7000 ) 5 > ~
‘ : % A
S S 7 %4
A / /
6000} / ,/ v
[ 4 " 4 7
1 3 4
5000} v
p3 / T
| & V.
4000} % // v et — 7
3000 -
2000
1000 Note: This diagram shows nominal values based on a
mean effective rolling radius. Slight deviations due to
tire size tolerances, variations in the rolling radius, tire
wear, and wheelspin have not been taken into account.
In addition, the chart is based on converter characteris-
tics under full throttle corditions.

Subjec: to changes without notice




Determining Pinion Shaft Spacer Thickness

The adjustment value is determined by taking the
blueprint value R=54, 50 and adding or subtracting
the amount of machining deviation r which is
shown on the face of the pinion,

From model 70 on - R = 54.20 + deviation r "N"
(refer to page SR 121 and SR 160).

Fig, 147

1 Deviation r shown in (8) or (-) mm values (+0. 04)
From model 70 on: Deviation r shown in )
1/100 mm values, for example N 34

2 Mating identification number

Example:
When machining deviation r shown on the pinion
face is +0.04

54.50 mm
+ 0,04 mm

R (blueprint value)

E (adjustment value) 54.54 mm

From model 70 on

When machining deviation r shown on the pinion
face is N 34

54.20 mm
+ 0.34 mm

R (blueprint value)

E (adjustment value) 54.54 mm

To predetermine the thickness of spacers required,
a basic approximation value (based on experience)
of 55.70 mm is applied; the difference between
the adjustment value E and the approximation
value shows the thickness of spacers required.

Example:
When calculated adjustment value E is 54, 54 mm

Approximation value 55, 710 mm
Less E (adjustment value) 54, 54 mm
Difference 1,16 mm

Thus, the required thickness of spacers is 1,16 mm,

The spacers are available in thicknesses of
0.25 mm, 0.30 mm, and 0.40 mm,

Required spacers are: 3 x 0,30 mm, 1 x 0,25 mm,
The calculated values always should be rounded
off to the nearest 0.05 mm.

SR 11049







ADJUSTING RING GLawn nuve s aivavas

neral

let operation and long service of the rear axle drive depends on proper adjustment of the ring gear and
ion, For this reason the pinion shafts and ring gears are matched during production on special test
iches with the object of obtaining the best contact pattern and least possible noise in both directions of
ation, Minimum noise characteristics are achieved by resetting the pinion shaft axially while keeping
ring gear within tolerances of determined gear backlash of 0,12 to 0,18 mm, The deviation r from
designed adjustment position (blueprint value R) is established and etched into the pinion face, Every
ion ring gear set is marked with mating numbers and can be replaced only as a set,

ent—— R ——

e ——
813 015 j
i ‘i
2 3
R Blueprint value (54.50 mm for Sportomatic 1 Deviation r
transmission) 2 Mating number
r Deviation from R + or - shown in mm (+0, 04) 3 Backlash
et R——
r

873 0,15 J

|
2 3

1 Deviationr

Fl‘Om model ‘0 on 2 Mai. gl‘lul’ner
1
R B]. € i \' ue 51'20 mm tor S Ortc i Lssi
u Prmt al ( P ) 3 BaCklaSh

1 Deviation from R+ shown in 1/100 mm (N 18)

R 1921

Ca e N o o
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Fig, 177

1 Spacer S1
2 Spacer S2
E Adjustment value

Extreme care and cleanliness must be maintained throughout the course of assembly if proper results are
to be expected,

SR 122







Note the following when reading the dial gauge:

The distance from the center axis of the dummy
carrier to its resting base is indicated on the side
of the dummy as actual value; for instance,
Actual Value = 54, 015, This value is that, to
which the dial gauge is actually set,

If the gauge reading differs, in clockwise direction,
from the originally set value (i. g., 54,015 mm),
then the distance is smaller than 54, 015 mm and
that shortage must be deducted from the actually
set value of 54, 015,

Example:

The small pointer is between 1 and 2, the large
one shows 0, 02 mm:

54,015 mm
= 0,020 mm

Gauge setting
Minus measured value

Distance to face of pinion 53. 995 mm

Adjustment value E (as example) 54.42 mm
Minus distance to face of pinion -53, 99 mm

Thickness of paper gaskets 0.43 mm

Thus the pinion shaft must be moved away from
the ring gear center by 0,43 mm; this is
accomplished by inserting paper gaskets of
cumulative thickness of 0,45 mm. (Second digit
decimal fractions to be rounded of to 5 from 3
and up, to 10 from 7 and up,)

SR 126

If the gauge reading differs, in counter-clockwise
direction, from the originally set value (i,g.,
54,015 mm), then the distance is greater than
54,015 mm and that excess must be added to the
actually set value of 54, 015 mm,

Example:

The small pointer is somewhat past 1, the large
one shows 0. 24 mm:

Gauge setting 54,015 mm
Plus measured value + 0,240 mm
Distance to face of pinion 54,25 mm

sSs—————
Adjustment value E (as example) 54,54 mm

Minus distance to face of pinion -54.25 mm

Thickness of paper gaskets 0,29 mm

It is permissible to install paper gaskets in thick-
nesses of 0,10 mm (, 004™) to 0, 50 mm (, 020")
between the housing and intermediate plate, If

this is not adequate for achieving proper adjustment,
disassemble the pinion shaft and ckange the

spacers as needed,

Paper gaskets are available in thicknesses of
0.1, 0,15, and 0,2 mm (, 004", , 006", . 008"),

After installation of the paper gaskets, recheck
adjustment value E, Deviations of up to ¥ 0, 03
mm (, 001") are permissible, It is not necessary
to check the gear tooth contact pattern again,









TOLERANCES AND ADJUSTMENT SPECIFICATIONS

(Type 911 vehicle in no-load condition, Empty Weight = DIN 70020)

Nominal Maximum
Value and Deviation
Tolerances left to right
\xle 108 mm
(4,251in,)
] +
adjustment: - & mm 5 mm
(.21n,) (.2 1in,)
:nter of front axle
bar lower than
‘heel center
Toc-in (pressed, preload
15 kp or 33 1bs) + 40 none
Total left plus right wheel
Value 1 is smaller than From model 8
value 2 on 0
Angle differential in 40" 101° 10 Corrections
20° turn possible
only through
(with toe-in bias) From mgdel"68 replacement

A' = Parallel o A
§ ° Angle differential

on 0 to
30’

of steering
arms

Tet Ropviecinn « hine 1029

w 11



Nominal Maximum
Item Value and Deviation
Tolerances left to right
Front wheel camber
(in straight-ahead
road wheel attitude)
+
a = Camber angle 0 - 20 20
0, T
Caster 6~ 45" - 45 30

Zﬂ = Caster

From model 70
o_, + __,
on 6 5° ~ 15°

W 12
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g Distributor:

ing values apply when checking the
vance curve in installed distributors:

1 max., 30 ATC
0 15° - 19° BTC
n 190 - 230 BTC
n 24° - 280 BTC
n 28° - 320 BTC
n 35°BTC

governor ignition cut-off point must
1 6400 and 6600 rpm in installed

Checking Distributor on Test Stand:

The ignition advance curve can be checked on a
test stand with the aid of the ignition advance
curve diagram,

When tested on the test stand, the speed governor
ignition cut-off point is between 3250 and 3350
rpm, i,e,, 100 rpm higher than in distributors
installed in the car (less vibrations).

"ION ADVANCE CURVE FOR MARELLI DISTRIBUTOR
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(From Model 70 on)
General
From April 1970 on, the engines of Type 911 T-C are optionally provided with Bosch ignition distributors,
The firing point is set to 35° BTDC at 6000 rpm as before. This value applies for the engine under load

and under no-load conditions.

Note!

The adjusting curve of the ignition distributor may be tested on test stand with normal battery ignition only,

Test Values for Checking Adjusting Curve on Built-in Ignition Distributor

Firing point at: 6000 rpm 33° to 35° BTDC
4600 rpm 27° to 29° BTDC

3000 rpm 20° to 22° BTDC

Idling 900 = 50 rpm 2% to 4° ATDC

IGNITION ADVANCE CURVE FOR BOSCH DISTRIBUTORS

TYPE 0 231 159 008 J FDR (R) FOR TYPE 911 T-C ENGINES
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Action Range of Speed Governor

Advance at Distributor Shaft
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Dwell Angle: 38 - 3
Breaker Point Gap: Min. .010" (0,25 mm)
A Contact Pressure: 22,9-28.202, (650-800p)
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