ALTERATIONS TO FRONT AXLE FROM 69 MODEL ON

1, self-leveling hydropneumatic suspension strut for model 911 E (option on

911 T and 911 s)

These suspension struts support the weight of the car and act as shock absorbers, The torsion bars with

adjusting devices are no. longer fitted,

The knuckle joint and steering arm is welded to the lower end of the suspension strut,

For a description of the self-leveling hydropneumatic suspension strut in operation see page SS 15,
To check operation of the self-leveling hydropneumatic suspension struts, see page SS 23,
Warning:

When the car is lowered on to its wheels, note ground clearance, Important when driving over car hoists
or similar equipment,

If the car is equipped with self-leveling hydropneumatic suspension struts, pressure is equalised in the
struts by means of the control apertures as soon as the strut is extended or the weight of the car lifted
from the wheels, When the car is next lowered, the suspension strut will support only the designed
basic load, and the car will therefore fall below its nominal static load position,

The height adjustment devices previously fitted to the front axle are not used,

For wheel alignment procedure on cars using self-leveling hydropneumatic suspension struts see

page SW 3,

2, Shock absorber struts (new version) with welded-on knuckle joint and steering

arm

3. New wishbone with rubber bushes and new type of ball joint in position
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DESCRIPTION OF THE SELF-LEVELING HYDROPNEUMATIC SUSPENSION STRUT

General

Beginning with the '69 models, self-leveling hydropneumatic suspension struts are being inoduced for

Type 911 E cars as standard equipment, and are optional in Types 911 T and 911 S,

Particular emphasis was placed in the 911 E on attaining the highest possible degree of comfort, In normal
designs, riding comfort was closely related to soft suspensions with deep spring deflection from the empty
to fully laden condition. Another disadvantage in such systems is the diminished ground clearance and

misalignment of headlamp adjustment under load,

One of the various alternatives to the above is to reduce static spring deflection through the application of
pneumatic or hydropneumatic suspension components, As a result of considerable progress made in the
development of hydropneumatic suspensions of the self-contained and self-leveling type, there has become
available a hydropneumatic suspension strut of outer configurations closely resembling a heavy-duty

telescopic shockabsorber,

Function and Design

When passengers or baggage add to the weight of the car, the hydropneumatic front suspension struts will
initially deflect, lowering the car's standing height to an extent directly proportional to the load differential.
As soon as the car begins to move, wheel oscillations caused by road bumps result in a pumping action in

the strut, raising the car's height to a predetermined level.

The struts will bring the car to normal level after covering a distance of anywhere between 300 and 1500 yards,
depending on the road irregularities encountered, On rougher roads with vigorous wheel oscillations, normal
height might be attained already after approx. 10 mm of ravel. The adjusted car height will remain constant
when stopping in traffic, In fact, the level will remain constant overnight providing that the load is not
increased after the car has been parked. Upon removal of any load from the car, the suspension will first
rebound, as in conventional systems, but will quickly proceed to adjust itself to the former height where it

then will remain,
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Id the axle load be increased to beyond the permissible maximum, the pumping effect will auto-
cally be relieved and height compensation stopped to prevent any overstressing of the system, Conse-
tly, an overload condition can be readily spotted due to the reduced ground clearance, similar to

with conventional suspensions,

strut performs its functions with oil and gas. It has an oil-filled cylinder with a damping piston on a
w rod, Surrounding the damping cylinder is a hydraulic accumulator filled with oil and gas, and
ed into a high and low pressure chamber, Gas in the high pressure chamber is isolated from the oil
eans of a diaphragm. In the low pressure chamber the gas and oil are not separated, A constant
ure, created by the gas charge, prevails in the strut and equals approx. 90 % of the empty car

ht, being the force exerted by the gas in both chambers upon the piston rod area,

ored to the top of the damping cylinder is a pump rod which projects into the hollow piston rod

ing a hydraulic pump.

oscillations caused by road bumps move the hollow piston rod against the stationary pump rod and,
igh appropriate inlet and outlet valves, transfer oil from the low pressure cylinder to the high pressure
ider, As aresult, the pressurized gas cushion is further compressed, the pressure in the cylinder

:ased, and the car thus raised to its predetermined level. The pumping action also provides additional
ping force in support of the action accomplished by the damping piston. This damping effect is load-

:d, being low under light weight conditions, and high under heavy,

adjustment of height is brought about through the cycling of oil between the low and high pressure
nbers, The adjustment begins with the pumping of oil from the low pressure to the high pressure
der when the car is being raised to proper level, It terminates with the relief action once the
etermined height has been reached, at which time the damping piston clears the pressure relief ports
le cylinder, The relief ports are relatively small and do not interfere with the dynamic cushioning
ess. During the relief cycle, oil returns through the relief ports at the same rate as that of the oil
ped up, When the strut oscillations occur while the car is at its proper height, the relief ports are
L for only half the time. As a result, more oil will be pumped up than can flow back when the car
iven on rough roads. Desirably, the car's level will automatically be higher when driving over

py stretches, However, to keep the system from lifting the suspension higher than is desired, the
p rod is beveled at one point so that the pumping effect is completely neutralized when the strut

nds more than 10 mm beyond its regular height,




The strut has been designed to maintain an exact suspension level while also acting as a shock absorber.
Compared with conventional steel-spring -and-shockabsorber suspensions, the hydropneumatic solution

provides a marked improvement in comfort throughout the entire load range,

Mechanically, the damping piston divides the cylinder into a low and high pressure cylinder, each of which
is hydraulically connected with a low or high pressure chamber within the hydraulic accumulator. In the
raised condition, pressure in the high pressure chamber and cylinder always is greater than that in the low
pressure chamber and cylinder. When the damping piston moves through the cylinder, one gas cushion is
compressed while the other is decompressed, This provides a reciprocally-acting cushioning force which
always attempts to push the piston back to its starting position; contained in the high pressure chamber are
positive forces, while in the low pressure chamber are negative forces,

As the piston moves back or forth, hydraulic drag results from the displacement of oil from the given cylinder

into the respective pressure chamber, and vice versus, providing the double-action shock-absorbing effect,

§S 17







CROSS-SECTION OF SELF-LEVELING HYDROPNEUMATIC SUSPENSION STRUT
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Damping valve

Fig. 2
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2, b. Another way to perform this test is in the
workshop by rocking the front end by about
20 times, This is best done by one mechanic
who rocks the car by the front bumpers and
lets it come up by itself, The body must
not be lifted at any time since this could
bring the level to the point of the hydro-
pneumatic relief cycle, nullifying the
pumping effect. The rocking deflection
strokes should be at least 30-40 mm
(1,25 - 1, 60"),

If the struts were in use for a considerable
distance, it might be necessary to deflect
the front end by up to 40 strokes before
the car attains its specified height,

This test method also requires that height
measurements be taken at the front axle
upon weighting it, as outlined under Pt 1,
above, before and after the rocking action.

3. Upon completion of the rocking action and
measurement of the front axle height, wait
for 2 - 5 minutes and then take the measure-
ments again, The body must not drop by
more than 10 mm (. 4") during that time,
Make sure that nothing affects the weight
attitude of the vehicle during the above
mentioned waiting time,

4. When the specified height cannot be reached,

considering the permissible weight limit, and
when the car's height decreases within a short
time after repeated pumping and testing, re-
place the defective strut with a new unit,

Loss of height overnight is insignificant,

When new struts are installed, improper storage
of the parts (the strut must be stored in upright
position) may call for a relatively longer road
travel distance before attaining the specified
suspension height,

. When the front axle load exceeds the permissi-

ble weight, proper suspension height cannot be
reached despite any rocking action and the level
will continue to drop with increasing loads,
similar to the overload effect in conventional
suspensions,

. When the body swings excessively on rebound,

the shock damping part of the suspension strut
is defective, This will also be frequently felt
through considerable steering wheel shock or
front wheel wobble,

. Prior to salvaging, the hydro-pneumatic sus~

pension struts must first be freed of their static
gas charge. To accomplish this, remove both
filling plugs from the outer sleeve,




























b, Coat the adjusting bolt thread with Mo Sy
paste and screw it in slightly,

c, Check that the end cap is seating correctly
in the wishbone, If the adjusting lever is
not correctly installed the front end of the
torsion bar may be driven out of the splines
in the wishbone,

7. (Shock absorber strut only:)
Set up front axle to correct height,

8, Carry out optical wheel alignment and adjust
as necessary (see group "W"),
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Re-installing

When re-installing, note the following procedures

1, Pack the grooved ball bearing with lithium-base
grease (multi-purpose) and drive the bearing into
the steering shaft so that the cover disc on the
bearing faces outwards,

. Tighten the cheese head bolts for the bearing
cap on the steering shaft to 2, 5 mkp (181b/ft),

3, Use new self-locking hexagon nuts for the
hexagon bolts on the universal joints, Tighten
to 2, 5 mkp (18 1b/ft), (To prevent stresses
within the intermediate steering shaft and uni-
versal joints the steering shaft bearing cap must
be tightened first, )

4, Re-install the steering wheel (see 14 ST),
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5, Re-install the fresh air plenum box with blowers

a, First insert the air inlet aperture of the fresh
air box with blower,

b, Insert the water drain hose into the drain
tube in the trunk floor,

c. Make sure that the fresh air box and the
inlet aperture in the center part of the
bulkhead are correctly aligned,

d. Adjust the wire cable so that the air flaps
open and shut completely,
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CROSS-SECTION OF STEERING AND CONTROL SWITCH COMPONENTS

Steering upper shaft
Ballbearing

Front compartment wall
Reinforcing panel

~/
5 Caged nut 8 Contact finger 12 Shear bolt
6 Fillister screw for switch 9 Seal 13 Fillister screw for
shroud halves 10 Steering post extension contact ring

7 Contact 1ing 11 Countersunk screw (M 6 x 10)

Fig. 12












qLT dS

Type 912 Transmission Diagram
(5-speed-transmission)
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GEARBOX AND TRANSAXLE WITH PRESSURE CAST HOUSING

Effective from 30, November, 1968, cars of types 912, 911 T, 911 E and 911 S (not Sportomatic) are fitted

as standard with a pressure cast gearbox housing,

Introduction of this pressure cast gearbox housing, together with other modifications to the gearbox and

transaxle, have led to the establishment of new gearbox type numbers,

Summary of gearbox types:

Gearbox type 902/14 (4-speed)
7231 (11:34, 1932, 24:27, 28:24)

For vehicle type: 912

Gearbox type 902/16 (5-speed)

6:29 (11:34, 18:32, 23:28, 26325, 2%23)

For vehicle type: 912 (option)

Gearbox type 902/60 (5-speed)

7231 (11:34, 17:34, 20:31, 23:28, 26:25)

For vehicle type: 912 (option)

Gearbox type 901/12 (4-speed)
7131 (11:34, 1931, 25:26, 29:23)

For vehicle type: 911 T and 911 E-USA
911 E and 911 S (option)

Gearbox type 901/13 (5-speed)
7:31 (11:34, 18:34, 22:29, 25:26, 29%:23)

For vehicle types 911E and 911 §
911 T (option)

Gearbox type 901/80/81/82/83/84 (5-speed)

7:31 (14:37, 18:32, 22:29, 26:26, 28:23)
(12:34, 17:34, 20:31, 22:29, 23:28)
(12:34, 18334, 21331, 23:28, 2526)
(15:36, 20:32, 23:28, 26326, 28:23)
(14:37, 20:32, 22:29, 25:27, 27:25)

For vehicle type; 911 T, 911 E and 911 S (option)

SR 139


















MODIFICATIONS TO REAR AXLE FROM 69 MODEL ON

1,

8.

Longer wheelbase caused by setting back rear wheel center line by 57 mm

(2.244"), Wheelbase 2268 mm (89, 291") - previously 2211 mm (87,047").

Principal modified parts

Rear wheel semi-twrailing arm (two versions -~ with and without pivot pin for stabilizer)
Longer rear wheel radius arm

Rear axle halfshaft

Rear axle torsion bar 23 mm (0, 906") diameter - previously 22 mm (0, 866" ) diameter

"Lobro" rear wheel halfshaft - larger version, to suit longer wheelbase and

drive shaft for new wheel bearing,

. Modified wheel bearing (see Fig, 1),

Shock absorber with shorter hollow rubber spring (3 rings) and new setrings,

.Stabilizers for rear axle,

Fitted as standard to model 911 S - 15 mm (0, 591") diameter (not used on cars with self-leveling

hydropneumatic spring struts),

Rear wheel torsion bars 23 mm (0, 906") diameter - previously 22 mm

(0,866") diameter,

New torsion bar setting: Types 911 T, 911 E and 911 § 36°30" to 37° (spring arm inclination)

Type 912

33°30" to 34° (spring arm inclination)

Rear track

With 5§ 1/2 ] x 15 wheels (steel disc) = 1343 mm (52, 874")

I}

With 6 7 x 15 wheels (light alloy) 1355 mm (53, 347

With 5 1/27 x 14 wheels (light alloy)

1345 mm (82, 953")

Wheel alignment setting are unchanged,

The corresponding assembly procedures are described below:
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1 Brake disc, rear 5 Double-row ballbearing 9 Bolt plate
2 Rear wheel hub 6 Brake carrier plate 10 SCHNORR serrated washer
3 Reinforcing cover 7 Seal 11 Internal wrench bolt
4 Stub shaft 8 LOBRO haif-shaft 12 Rear wheel control arm
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Installation

When re-installing, note the following procedures:

1, Use a new gasket for the flange and make sure
that the flange surfaces are smooth and com-
pletely free from grease,

2, Tighten the cheese-head bolts (M 10x55 - 12 K)
for the halfshaft flange to 8,3 mkp (60 1b/ft),
The hollow faces of the locking washers for the
cheese-head bolts must lie against the spacer
plate,

3, Tighten the castellated nut on the halfshaft to
30 ~ 35 mkp (217 - 253 1b/ft), and secure with
a new split pin,

4, Tighten the hexagon bolt for the shock absorber
to 7. 5 mkp (54 1b/ft),
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General

The double -row radial ball thrust bearing is permanently packed with grease provided with a seal on both

sides and therefore entirely maintenance-free,
Warning:

When the rear wheel hub is dismantled the radial ball thrust bearing will be destroyed and must always be

replaced after this job has been carried out,

Removal

1, See "Rear axle semi-trailing arm, removal”,
page SR 149, items 1,2 and 4 to 12,

2, Drive out the radial ball thrust bearing with a
suitable length of tube,

Installation

1, Force in the new radial ball thrust bearing with
a length of tube over the outer race,

Warning:

Never strike the inner race of the radial ball
thrust bearing or use the inner race of the
bearing to drive the complete bearing into
position,

2, Items 6 to 16 on page SR 153, "Rear axle semi-
trailing arm - installation”,
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BRAKE MODIFICATIONS FOR '69 MODELS

Type 912, 912-USA, and 911 T (except Sportomatic)

Technical Data

Effective brake disc diameter, front 235 mm (9. 2562"); rear 244 mm (9, 606") - formerly 243 mm (9.567") -
Brake pad area, per wheel (service brake), front 52, 5 cm2 (8.14 sq, in, ); rear 52, 5 cm2 (8.14 sq.in.)

- formerly 40, 0 cm2 (6,20 sq.in.) -

Total effective brake area (service brake) 210 cm2 (32, 55 sq, in, ) - formerly 185 cm2 (28, 67 sq. in,) -
Total effective brake area (parking brake) 170 cm2 (26, 35 sq. in.) - formerly 210 cm2 (82,55sq,in,) -
Handbrake drum diameter 180 mm (7, 087")

Brake lining width 25 mm (. 984") - formerly 30 mm (1, 181") -

Brake master cylinder diameter 19, 05 mm (, 750"); 18/13 stroke

Wheel brake cylinder diameter, front 48 mm (1. 890"); rear 38 mm (1,496") - formerly 35 mm (1,378") -
Front Wheel Brakes

Solid-disc brakes,

Main Changes:

Grey-cast fixed caliper "M" with extended bleeder valve for use with 14" wheels,

Rear Wheel Brakes

Solid-disc brakes,

Main Changes:

Grey -cast fixed caliper "M" (formerly grey-cast fixed caliper "L" with connecting line).

Brake disc with wider handbrake pot for use with the new wheel mounting and larger brake caliper,
Brake disc outside diameter 290 mm (1,417"), formerly 285 mm (1, 220"),

Handbrake lining width 256 mm (, 984"), formerly 30 mm (1, 181"),

Handbrake cables, spacer tube, handbrake cable bracket, disc shroud, and brake lines modified for use

with the new rear wheel mounting,
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1Type 911 1 -oportomatic, J11 k, and 011 o

Technical Data
Effective brake disc diameter, front 228 mm (8, 976") - formerly 235 mm (9, 2562") -

rear 244 mm (9, 606") - formerly 243 mm (9, 567") -
Brake pad area, per wheel (service brake),

front 76 cm2 (11,78 sq, in,) - formerly 52, 5 cm2 (8.14 sq, in.) -

rear 52, 5 cm2 ( 8.14 sq.in,) - formerly 40 cm2 (6,20 sq, in.) -
Total effective brake area (service brake) 257 cm2 (39, 84 sq, in,) - formerly 185 cm2 (28,67 sq.in,) -
Total effective brake area (parking brake) 170 crn2 (26,35 5q. in.) - formerly 210 cm2 (32,55 sq,in,) -
Handbrake drum diameter 180 mm (7. 087")
Brake lining width 256 mm (, 984") - formerly 30 mm (1, 181") -
Brake master cylinder diameter 20, 64 mm (, 813"); 20/11 stroke - formerly 19,05 mm(,750"); 18/13 stroke -

Wheel brake cylinder diameter, front 48 mm (1, 890"); rear 38 mm (1, 496")

Front Wheel Brakes
Vented -disc brakes,

Main Changes:
Light-alloy fixed caliper "S" in a single housing (formerly grey-cast caliper "M"),

Appropriately modified disc shrouds,

Rear Wheel Brakes
Vented -disc brakes,

Main Changes:

Wide version fo grey-cast fixed caliper "M" (formerly grey -cast fixed caliper "L" with connecting line),
Brake disc with wider handbrake pot for use with the new wheel mounting and larger brake caliper,
Brake disc outside diameter 290 mm (1, 417"), formerly 286 mm (1, 260"),

Handbrake lining width 25 mm (. 984"), formerly 30 mm (1, 181"),

Handbrake cables, spacer tube, handbrake cable bracket, disc shroud, and brake lines modified for use

with the new rear wheel mounting,
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WHEELS AND TIRES

Summary of standard wheels and tires:

Up to 68 Model

68 Model

From 69 Model on

Perforated disc wheels (steel or light
alloy) - checking

Perforated disc wheels (steel or light alloy): 4 1/2 J x 15
Tires; 165 HR 15 (Types 912 and 911), 165 VR 15 (Type 911 §)

Perforated disc wheels (steel or light alloy): 6 1/2 J x 15

Tiress 165 HR 15 (Types 912, 911 T and 911 L), 165 VR 15 (Type 911 §)

Vehicle types: 912, 912 USA and 911 T

Standard equipment: Special option:

Perforated disc wheels (steel)s Perforated disc wheels(light alloy):
51/21x15 51/2Jx14 and 6] x15

Tiress 165 HR 15 Tiress 185 HR 14 and 185/70 VR 15
Type 911 E

Standard equipment:
Perforated disc wheels (light alloy); 6 J x 15 - for USA and Sportomatic §1/2Jx1

Tiress 185/70 VR 15 and 185 HR 14

Type 911 §

Standard equipment:
Perforated disc wheels (light alloy): 6 J x 15

Tires; 185/70 VR 15

Measuring points for checking vertical and lateral
runout on inside of rim, see Fig, 1,
Distance "a" = 8 mm (0, 315")

Max, permitted vertical and lateral
runout 1,25 mm (0, 049")

Warning:

Distorted rims must not be straightered,

Fig, 1
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Wheel changing

when changing wheels, note the following pointss

1, Coat the domed ends of the wheel nuts with an Mo Sg paste, for example Molykote G Rapid or LM 348,

This is important for aluminum wheel nuts,

2, Make sure that the domed ends of the wheel nuts locate properly in the recesses in the perforated disc

wheels,

3, Tighten the wheel nuts in an X pattern to 13 mkp (%4 1b/f1),

Balancing wheels

The max, permitted dynamic and static out of balance force is 10 g (. 353 oz.).

Warning:

On 5 1/2J x 14 light alloy perforated disc wheels the balance weights should be secured by adhesive on
the outside of the rim only, On the inside of the rim weights should be secured with spring clips (as used
for steel disc wheels), since the larger weights of the type secured by adhesive could make contact with

the fixed calipers of the disc brakes,
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TIRES

Tire sizes

165 HR 15 or 165 VR 15 185/70 VR 15 ]
Tire reference no. (rim size 51/2 ] x 15) (rim size 6 ] x 18) | (rim si
Outside diameter app. 650 mm (25, 59") 650 mm (25, 59") 650
Nominal width of tire app. 177 mm (6. 97") 196 mm (7. 12™) 188
Effective static radius app. 295 mm (11, 61™) 295 mm (11, 61™) 295
Effective dynamicradius app. 314 mm (12, 36") 314 mm (12, 36") 314

Tire pressures (suggested):
(measured with tires cold)

Front 1,8 atii (26 psi); rear 2. 0 atii (28 psi)
For road speeds above 200 kph (125 mphx  Front 2,2 atii (31 psi); rear 2,4 atii (34 psi)

Recommended pressures for winter tiress Front 2, 0 atii (28 psi); rear 2, 2 atii (31 psi)

Note:
If the car is parked for a long time without taking the weight off its wheels, tire pressures st

increased to 4 atii (57 psi), to prevent flat spots forming at the tire contact patches,

Installation instructionss

Light alloy perforated disc wheels

To prevent damage to the light alloy wheels, the tires can be fitted or removed over the in
rim, Use a thick leather protective sheet to prevent damage to the light alloy surfaces by ¢
the outer side of the wheel and the tire fitting device,

Warning:

When fitting or removing tires, always coat the tire beads with fitting compound.

Tubes

For reasons of safety tubes should be fitted only once, When replacing the tires always use n
well, If possible the tubes should be of the same make and size as the tires, Never use a tuk

been repaired,
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CHECKING AND RECONDITIONING UNDERSEAL

General

The car's underseal should be checked and reconditioned every two years at the lastest, To do this, wash
down the underside of the car thoroughly to remove all dirt, Take off any loose areas of the underseal with
a trowel or a compressed air jet, Underseal is often damaged in the areas behind the wheels, where stones
are thrown up from the road, The check should be carried out with great care because loose areas of
underseal can be penetrated by water and dirt and thus render the underseal protection ineffective, Before
the pnderseal coating is reconditioned, areas covered with rust should be cleaned as thoroughly as possible,
Grease and oil must also be carefully removed and the surface must be dry, or else the new underseal
coating will not adhere, It is normal to apply underseal with a special spray gun, operating at 5 - 6 atm
(70 - 85 psi), Smaller damaged areas can be repaired with a brush, Make sure that all joints and corners
are filled carefully, Before spraying on underseal these areas should be packed with sealing compound

and covered over with adhesive matting, Water drain hose, components of the suspension etc, , and also
the outer edges of the body must be blanked off or covered over before the spray gun is used. Underseal
coating should be applied between 1, 5 and 3 mm (0. 06 and 0.12") thick. The work should be carried

out in a special area, for example a washing booth, so that other cars are not made dirty by accident,

Never use a paint spray booth for the purpose,

Our vehicles are undersealed as standard over the entire underside of the body, inside the luggage and

engine compartments and in the rear seat area of the bodyshell,

To recondition the underseal we recommend using N 431 underseal from the National Chemical Co., or

genuine Teroson underseal from the Teroson company,
If other products are used, the supplier or maker should give a guarantee of permanent protection, and the

products should fulfil the same requirements, In general, the instructions and conditions imposed by the

maker of the underseal should be observed,

SB1



NOTES ON ALIGNMENT CHART FOR TYPE 911/912 FLOOR PANEL ASSEMBLY

If bodyshells damaged in an accident are to be aligned on the Celette alignment and assembly stand, we

recommend using these alignment charts,

The alignment chart should be used to record accurately and completely all dimensions for the chassis
pickup points and all variations from the nominal dimensions, For measuring points with tolerances, see
page B 58. The date, chassis number and the name of the tester should be entered at the head of the

chart,

Correctly completed alignment charts are a useful source of information for your workshop records, If

queries arise, they can be used to provide evidence of damage to the owner or to an insurance company.

Measuring points

I and II front wishbone pivots

III sub-frame pickup point

v pickup point for radius arm on sub-frame
\ shock absorber pivot points

PIand II gearbox mountings

P III engine mounting, type 912

PIV engine mounting, type 911

PV rear shock absorber mountings
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Testers

Alignment chart for main floor panel assembly dimensions

Type 911/912, ChassisNo,:

From 69 Model on, these mounting points are

Date:

2 mm (0, 079") deeper, Shorten the pickup b,
points on the Celette stand by 2 mm, and when A
checking vehicles before 69 Model, use shims, PV
PI
Car centerline ' ‘ ‘ J
It * ’ T
—— i
‘ Pm
MV
/‘
Ny
L
—

Fig. 1
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11,

12,

13,

14,

15,

16,

17,

Push the plastic grommets into the inner door
panel and the plastic clips onto the door trim
panel, and attach the trim panel,

Screw on the front door pocket at the top and
bottom,

Connect the pull up door handle in the armrest
with the joint and remote control mechanism,
then screw on the armrest,

Screw the folding storage box onto its hinges
so that it makes a good seal with the armrest
and is aligned with the fixed door pocket,

Pull the rubber strip through the retaining plate,
folding box and retaining eyes on the inner
door panel, and tighten and secure at the other
end with the second retaining plate, Push the
ends of the rubber strip through the inner panel,

Attach the retaining spring, check operation
of the folding box and if necessary loosen or
tighten the rubber strip,

Screw on the decorative strip with the inner
door lock knob, and check operation, Install
the chromium-plated strip on the upper edge
of the door with its seals,

Notes

If the gear segment of the window regulator
touches the inner door panel when the window is
open and causes a rattling noise to be heard,
extra clearance should be produced as follows,

Modify screw clamp as shown in the drawing,
and press together the strengthened areas on the
inner door panel slightly to prevent rattling,

ERTS

20

special cramp

Fig, 20
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7. Install the window with equal clearance on
both sides, Pull the cables through the rubber
grommet into the engine compartment, Insert
the cord at the top, not forgetting the curved
sections, and allow the ends to overlap and
hang down on the outside,

8, Now pull out the cord while striking the glass
gently with the palm of the hand, The sealing
lip will slip completely over the projecting
edge. Pull out the cord which is hanging down
outside, This will pull the outer sealing lip
into the correct position,

9, Connect the cables and check that the heated
rear window is operating correctly,

10, Apply sealing compound to the rubber frame
on the outside and the glass side, Remove
excess sealing compound and clean the window,

11, Re-install the rear bulkhead lining,

Installing 2-stage heated rear window

Install the 2-stage heated rear window as described
above, but make an additional hole in the rubber
sealing frame for each extra cable terminal, Pull
the 3 cables through into the engine compartment
and connect up,

Ensure that the connections to the rear window are
correct,

SB 14

Rubber sealing strip with trim, glass and cable,

Fig. 27

Note

If a heated 2-stage rear window is subsequently
fitted to replace a non-heated rear window, the
car must be equipped with an alternator of at
least 770 W rating and an additional cable harness
with 2 -stage switch, Before installation, check
that the heated rear window is operating at the
correct output,

The heater elements are electro-deposited onto
the inside of the rear window, If the elements
become damaged so that the circuit is interrupted,
they cannot be repaired,
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MODIFICATIONS TO ELECTRICAL SYSTEM FROM 69 MODEL ON

GENERAL

From the 69 model on the following modifications have been made to the electrical system of vehicle

types 911 T, 911 E and 911§,

GENERATOR

The output of the alternator is now 770 Watts,

BATTERIES

These vehicles are provided with two 12 Volt/36 Amp-hr batteries wired in parallel, The negative pole of
both batteries goes to ground,

Warning:

When any work on the electrical system is done, both batteries must be disconnected. The batteries are

housed in the right and left front wheel boxes and can be reached from the luggage compartment,

IGNITION

911 E and 911 S vehicles use a high tension battery/condenser ignition system developed by Bosch, The high

tension ignition system is described on page SL 22,

LIGHTING

The lighting equipment has remained basically unaltered. Halogen headlights are standard equipment for
export to all countries where they are allowed or demanded by law. Each headlight unit then contains an
H 1 55 Watt halogen bulb for both high and low beams,

Vehicles for the USA are provided in addition with 4 side outline lights which are included in the front
and rear turn indicator,

All vehicles are equipped as standard with emergency warning flashers except those intended for Italy,
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SUMMARY OF BULBS
12 VOLT SYSTEM

Quantity

4

&)

(@

¢

“

@

(6)

NN NN

11

Quartz -iodine bulbs for headlights

"Sealed-beam” headlight units (USA)

Double filament bulbs for headlight

Quartz-iodine bulbs for fog lights

Spherical bulbs for fog lights

Spherical bulbs for flashing turn indicators (Europe)

Double filament spherical bulbs for front turn indicators,

stop lights and rear lights (USA)

Spherical bulbs for rear flashing turn indicators (USA)

Tubular bulbs for side lights and license plate lights (not USA)
Spherical bulbs for side lights and license plate lights (USA)
Double filament spherical bulbs for stop and rear lights (Europe)
Spherical bulbs for reversing lights (Europe)

Spherical bulbs for reversing lights (USA)

Festoon bulbs for interior light

Spherical bulbs for luggage compartment light

Indicator bulbs for instruments and telltales

H1

556 W
50/40 W
45/40 W

55 W

35 W

21 W

32/4 cp
32 cp
4w
2 cp
5w
18w
15 cp
low
5W
2w
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General

The use of high tension condenser ignition gives better results than those obtained from a conventional
ignition system. In particular with sports car engines, certain operating conditions can lead to spark plug
fouling and cause poor ignition. The high tension condenser ignition system has been introduced to provide

greater resistance to these effects,

Advantages of the high tension condenser ignition system
1, Resistance to flashover at the spark plugs caused for example by carbon or lead deposits.
2. Greater reserve of ignition tension for cold starting,

3. No erosion of the contact breaker points, only pure mechanical wear,

Operation of the high tension condenser ignition system

The condenser ignition system consists of a charging section (electronic DC converter), a storage capacitor,

a load sensitive switch (thyristor), a control unit and an ignition transformer,

The charging section draws energy from the 12 Volt car battery and charges the storage capacitor up to
several hundred volts at the moment of ignition the contact breaker points open and send a control impulse
through the control unit to the thyristor, This becomes conductive, and the charge in the storage capacitor

is then conveyed by way of the ignition transformer to the high tension side and thus to the spark plug,

The control impulses do not subject the breaker points to heavy loads (low current, battery voltage only,
thus no arcing at the breaker points). Another function of the control unit is to prevent faulty ignition

impulses as a result of breaker flutter,

Control unit

The control unit consists of a magnesium cast housing with cooling fins, The electronic components are

sensitive to heat, and are therefore kept in contact with the cast housing by an aluminum heat sink,

The converter transformer, storage capacitor and resistors with relatively high heat loss are a..ached direct
to the cast housing. The remaining electronic components are mounted on a printed circuit board, The
electrical supply connections, with 3 pin flat plug, are recessed into the cast housing. The switch unit

itself is mounted on the bottom and provided with sheet metal cover,

Ignition transformer (Ignition coil)

The design and dimensions of the ignition coil correspond to those of a normal high tension ignition coil,

The coil is wound to match the electrical characteristics of the switch unit,
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Connection scheme for high tension battery ignition condenser - ignition unit

Type 911 E and 911S

to clamp 31, delay switch brown

to micro switch

<

f — X .| | -

gray - red

@ ®

black - violet

®

black

—  blue - yellow

1 Distributor
Fuse 1 stoping magneto <= 2 Ballast unit
A
= < - <z =3 ) 3 High tension switch gear
zr— y-av Z— =z 4 Ground connection places
,, — , - 5 Speed relay for fuel injection pump
et | e
r_r—rj 8 Double plug-in connection
red to tachometer —
]
black - violet
|
| Fig, 2
red ‘ to fuse 1 stoping magneto ~
[
b —3




Warning:
The ignition transformer (ignition coil) is a special version, It must not be replaced by a normal coil or

used in a circuit intended for a normal coil,

Terminal of the ignition transformer does not carry the normal battery voltage but approx. 400 Volts,
Apart from the standard primary switch unit for the revolution counter, this terminal must not be used

for any other telltale lamps, revolution counters, ignition stroboscopes, or any other electrical equipment
(including interference surpression capacitors), Even ashort circuit toground of brief duration, or connection
to ground with the first two to three minutes after the ignition has been switched off, will destroy the
thyristor in the control unit and cause failure of the entire ignition system, To prevent accidental contact,

a protecting cap is normally fitted over terminal 15,

Adjusting ignition point
1, Connect test lamp to terminal 1 of the distributor and to ground,

2, Switch on ignition and adjust ignition point (OT = TDC for 911 E and 911 S) as previously.

3, Check the ignition with a stroboscope (ignition point 30° before TDC at 6000 rpm on 911 E and 911 §),

To supply electric current to test equipment (Soboscape exhaust emission tester), the B+ connection on the

mounting plate in the engine compartment can be used,

Individual items of test equipment should be connected as followss

Dwell angle tester (Sun)
Red clip to terminal 1 of distributor,
black clip to ground,

Engine speed tester (Sun)

Attach the impulse contact to the spark plug of cylinder 1,

Stroboscope (Sun)

Attach the impulse contact to the spark plug of cylinder 1
and connect the stroboscope to the tester,
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Engine speed and dwell angle tester (Bosch EFAW 104 and EFAW 166 B)
Red clip to terminal 1 of distributor,
green clip to ground,
Engine speed and dwell angle tester in cabinet (Bosch EFAW 170 and EFAW 171)
Red clip to terminal 1 of distributor,
green clip to ground,
black clip not used.
Stroboscope (Bosch EFAW 185 and EFAW 169 A)
Red clip to terminal B+,

black clip to ground,
impulse contact attached to spark plug of cylinder 1,

Checking operation of ignition system

1, Examine contact breaker and all electrical connections,

2, Switch on ignition, A high pitched whistle should be heard, If no high pitched whistle can be heard,
check that the red cable connected to the control unit at the three pole cable splitter is under tension,

If thisis the case, the control unit must be replaced.

3, Pull out the ignition cable from the center of the distributor cap not at the ignition transformer,
Hold the end of the cable a short distance (approx, 5 mm = 0, 2") away from ground or connect to a

spark inducing circuit,

4, Turmn the engine over with the starter, Sparks should be seen at regular intervals at the end of the cable,

If the sparks are not seen, the control unit must be replaced.

At present it is not possible to check the ignition system with an oscillograph, because the voltage rise of
high tension condenser system is about ten times faster than that of normal battery ignition systems,

Suitable adapters are being developed,

The ignition transformer (coil) and primary switch unit can be checked only with an ohmmeter (cables

disconnected), No other tests are possible with existing checking or test equipment.
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Test values

For ignition transformer:

Primary resistance (across terminals 1 and 15)

Secondary resistance (across terminals 4 and 15)

For primary switch units

Resistance across terminals A and B

Resistance across terminals A and C

Warning:

0.4 - 0,6 Ohm
650 - 690 Ohm
170 - 210 Ohm

220 - 300 Ohm

If the car is resprayed and dried in a booth at more than 80°C (1'75°F), the control unit and all equipment

containing transistors or diodes must be removed.

After drying out at a lower temperature the ignition should not be switched on until it has had time to cool

down, Otherwise the additional temperature rise which takes place when the ignition is in operation will

destroy the control unit,

The ignition must be switched off when cables are disconnected or re-attached. It is best to disconnect the

batteries,

When installing the batteries check polarity (negative terminal to ground),

Do not use rapid battery charging equipment unless the batteries have been disconnected from the electrical

system of the car, Starting the engine with the aid of a rapid battery charger is not permitted.
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Installation Ignition/starter switch;

Wiring color code

Terminal 30 red -white
Terminal 57a grey

When installing, the following should be noted.
Light switch:

Terminal 56 yellow and white -black
Terminal 58L grey -black
Terminal 58R grey -red

Insert cable plugs at combined switch as described

nows Warning light switch:

Terminal L black -white
Terminal R black-green
Terminal 49a black-white-green
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MODEL 69

SERVICE SCHEDULE, TYPE 911 T

300 to 6,000 to Repeat
600 mi. 6,600 mi. Service required every
Check valve clearance. 6,000
Check compression or pressure drop. 6,000
Check rocker arm shafts for tightness. 6,000
Check breaker points, ignition timing, and spark plug gap. Lubricate breaker cam. 6,000
Check adjustment of throttle valve compensator (USA-exports) 6,000
Check carburetor adjustment with exhaust gas analyzer. Lubricate linkage. 6,000
r Check generator V-belt tension. 6,000
}, Visually check for fuel and oil leaks. 6,000
Change air filter cartridge. 6,000
Check flame trap cartridge in crankcase breather and check hose connections for firm 6.000
attachment. )
Remove brake pads, inspect, and measure wear. Check pressure rod clearance between
brake master cylinder and brake pedal. Check hand brake and service brake. Inspect all 6.000
lines, hoses, and hose terminals for damage. Check entire brake system for leaks. Check ’
hydraulic fluid level in reservoir.
Check clutch free play and pedal travel. 6,000
Check all mechanical connections and joints in steering. Check dust boots in steering 6.000
i box for firm seating and serviceability. ’
Check front wheel bearing clearance, tire pressure, and tightness of wheel lug nuts. 6,000
| Check battery. Check entire electrical system for defects. 6,000
Check wheel alignment, baiance wheels *). 6,000

*) When required, at additional cost.

USA version only: After 500 to 1000 km (300 to 600 miles), and also every 10,000 km (6, 000 miles),
check setting of throttle butterfly limiter, Every 10,000 km (6, 000 miles), check
warning device for twin circuit brake system,
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MODEL 69

SERVICE SCHEDULE, TYPE 911 E and 911 S

300 to 6,000 to Repeat

600 mi. 6,600 mi. Service required every
Check valve clearance. 6,000
Check compression or pressure drop. 6,000
Check rocker arm shafts for tightness. 6,000
Check breaker points, ignition timing, and spark plug gap. Lubricate breaker cam. 6,000
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 6,000
pump with exhaust gas analyzer. Lubricate linkage.
Check tension of generator V-belt and injection pump spur belt. 6,000
Visually check for fuel and oil leaks. 6,000
Change air filter cartridge. 6,000
Check flame trap cartridge in crankcase breather and check hose connections for firm 6.000
attachment. .
Remove brake pads, inspect, and measure wear. Check pressure rod clearance between
brake master cylinder and brake pedal. Check hand brake and service brake. Inspect all 6.000
lines, hoses, and hose terminals for damage. Check entire brake system for leaks. Check ’
hydraulic fluid level in reservoir.
Check clutch free play and pedal travel. 6,000
Check all mechanical connections and joints in steering. Check dust boots in steering 6.000
box for firm seating and serviceability. ’
Check front wheel bearing clearance, tire pressure, and tightness of wheel lug nuts. 6,000
Check battery. Check entire electrical system for defects. 6,000
Check wheel alignment, balance wheels *). 6,000

*} When required, at additional cost.

USA version only: Every 10,000 km (6, 000 miles) check warning device for twin circuit brake system.,







Number of cylinders , . .,,. ..

Cylinder arra

ngement. ... .........

Stroke . ... ..vviiiiii i .
Total piston displacement . ,.,.....
Compression ratio ., ..............

Compression

test pressure , ,

........

Totaldry weight ,................

Crankcase , ,
Cylinders , ,,
Cylinder mat

oo s aa s tee et ..

erial ., ..., vuevnnn..

Cylinderheads .. .................

Valve seat in
Valve guides
Spark plug se
Crankshaft , ,
Crankshaft m
Main bearing
Main bearing
Main bearing

SEITS |, v vnnns

....................

P
ain bearings . .......
s 1 thru 7 .
.
1

Connecting rods . ..,.............

Big end beari

NES ..t

Piston pin bushings ..............

Pistons . .. ..
Piston rings .

....................

....................

Valve operation , ., ..............

Camshafts

....................

Valve arrangement , ,,...........

Valve springs

Valve test clearance
(adjust with engine cold)

Inlet ...,.

Valve timing

.......................

with 1 mm (0, 04")

valve clearance

Inlet opens

before TDC .,........

Inlet closes after BDC ..........
Exhaust opens before BDC , ., ....
Exhaust closes before TDC ......

Cooling ...,
Blower drive

....................

TECHNICAL DATA 9]] I

Vehicle type: 911 T

Engine type: 911 T

Air cooled four cycle gasoline engine in unit with clutch, trans-
mission and differential to form a single assembly at rear of
vehicle

6

Horizontally opposed, three cylinders in each bank

80 mm (3, 15")

66 mm (2, 60")

1991 cc

8,6:1

9-11 kp/cm?‘ (128 - 157 psi) after 12 compression strokes
Approx, 184kg (406 lbs)

Two-part, light alloy

Individual

Grey cast iron

Individual for each cylinder, light alloy

Shrunk in

Shrunk in, special bronze

Helicoil inserts

Forged

8 plain bearings

Split half shells, tri-metal

One piece, hard lead

Thrust bearing

Forged steel

Tri-metal

Kuprodur, machined

Die cast, Autotherm,

2 compression rings, 1 oil scraper

OHC, 1 camshaft per cylinder bank

Cast steel, 3 plain bearings directly in camshaft housing
Chains

Overhead

2 coil springs per valve

0.10 mm (0, 004")

0.10 mm (0, 004") measure between valve and rocker arm

15
29
41

b)
Air cooled by axial blower on generator shaft
From crankshaft by V -belt

© 0 0 O
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Blower air flow........ e eeraaees 1320 liters (47 cu, ft.)/sec at 5800 rpm

Lubrication ., .........cvvuvunvnnn. D1y sump, forced feed
Oilcooling ........oovvvvvvunnn... Qil cooler on crankcase in blower air stream
Oil pressure gauge ., ,........cv0.... Electrically controlled
Ignition .. .... et Battery and coil
L ¥ TK12 A 10 mV
Diswibutor ,............ Cirereaen. Marelli S112 Ax
Contact breaker gap .............. 0, ‘(1) t 0,03 mm (0,016 T 0,0012"), dwell angle 40°% 3°
Ignition point .,..... e eeen 35" BTDC at 6000 rpm
Firing order .. ...... 1-6-2-4-38-5
Spark plugs ..... Ceaeeen. cereeees Bosch W 230 T 30
Beru 240/14/3
Spark plug threads.............. .. 14 x 1,25 mm
Electrode gap ........... ceeeeens 0, 6 mm (0, 024")
Clutch
4 Fichtel and Sachs - M 215 K single dry plate
Free travel at pedal .............. Approx, 20 mm (0. 8")
Total friction area, ..... e 203 cm? (31.5sq. in.)

Fuel system

Carburetors ,.......... e ienana, Weber Type40IDT 3C or IDT3C 1
Alrcleaner ,.......veeveveveenens Intake silencer with Micronic filter element
Fuel pump ......ovvvvvennnnunnnss 1 Hardi electric
Fuel delivery pressure ,,,.......... 0,28 - 0,30 atm (4,1 - 4, 5 psi)
Fuel delivery rate .. ,........... .. 900 cc (30, 4 f1, 0z.)/min,
Fuel pre-filter ., .......... e Mesh screen in fuel tank
Fuel filter ,..,......... Cereeren Micro-filter in fuel pump
Electrical system
Operating voltage .. .... e 12v
BalterieS |\t s v veocovoovnnnonees 2x12V, 36 Amp/hr
Alternator ,.... Motorola 14 V 770 W
Regulator. . ...coieiveenennnconnss Motorola
Crankshaft-generator shaft ratio ., ., Approx, 1:1.4
Y -1 4= S Bosch EB (12V 0, 8 hp)
2 headlights, high an low

beam (Halogen) ......co0vevnen Each2xH155W
2 headlights, high an low

beam (standard bulbs) with

symmetrical low beams (for

driving on left only) ........... Each 45/40 W

with asymmetrical low beams , .. Each 45/40 W
2 clearance lights

for all countries except USA,

in headlights

for USA, in front turn indicators , , Each 4 Watt
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4 side position lights in front and

rear turn indicators (USA only)....
2 tail lights in turn/stop tail

light cluster) ...,...... ceeeias
Emergency warning flashers

(front and rear turn indicators)
2 front turn indicators . ,,..........
2 rear wrn/stop/lights ., ...........
2 license plate lights ., ............
1 backuplight .. .........0vvennn.
Interior lights - Coupé (2) ..... ceees
Glove box light ,,................ .

Tachometer lighting .. ,...... e

High beam control lamp,..........
Turn indicator control lamp, ,.,.....
Combined instrument cluster lighting
Battery charge control lamp.,,.....
Oil pressure warning lamp ....,...
Speedometer lighting . ............
Fuses
Window lift, windshield wipers,
emergency warning light ., ...
Cigar lighter, stop lights, electric
sliding roof ,........ e
High and low beam headlights ., ,,
Turn indicators, position lights,
license plate lights ..., ........

Transmission and rear axle

Type........ Cereene e,
Gearbox ....,...

Gear ratios ,.,........
Reverse gearratio.........e000. .

Gearshift . ..,.............c.....
Rear axledrive ,,,,.........

Rear axleratio.........

Chassis

Frame ............... Ceseeenenaa .
Front suspension . .........ocevve..
Rear suspension , ,,..........0u'nn.
Front springs ., ,.......covvuvuen..
Rear springs ..............

Rear radius arm attitude (nominal) , .

ot

Each 4 Wartt

Each 5 Watt

Each 18 Watt
Each 18 Watt
Each 4 Watt
25 Watt
Each 10 wWatt
10 Watt

2 Watt

2 Watt

2 Watt

2 Watt

2 Watt

2 Watt

2 Watt

25/40 Amp

16/25 Amp
8/15 Amp

5/ 9 Amp

Integral manual shift gearbox and differential

4 forward speeds with Porsche servo synchromesh; 5-speed
gearbox optional

1st - 4th or 1st - 5the see transmission diagram, Group R
3.1473 ;1

Manual rod linkage, ball pivot floor mounted center shift lever
Spiral bevel pinion and crownwheel, bevel gear differential;
optional limited slip differential

4,428 1

Welded sheet metal box section frame in unit with body
Independent, spring struts and lower wishbones
Independent, semi-trailing arms and half shafts

1 round section longitudinal torsion bar per wheel

1 round section transverse torsion bar per wheel

36930" - 37°



Front shock absorbers Acting as suspension struts

...............

Rear shock absorbers .. .............. Double acting, telescopic
Steering .......coeevvinininnenenn, ZF-rack and pinion
Total ratio ... .'vevvvvurvvecenenns 17,78 : 1 (average)
Steering wheel turns lock to lock .. ,, Approx. 3.1
Smallest turning circle ............ Approx, 10,7 m (35.1 feer)
Toe-in, front ,........ e 00
T€AT .. ittt 0% * 10°
Camber, front .................. 00 ¥ 20°
T -50" £ 20°
Steering axis inclination , ........ 10955
CaSter .\ttt isesaeeareaananenns 6%45' * 45"
Toe-out on turns, 20° wheel lock, , 00 - 30" increasing toe-in
Wheels .......oiviiininnnenn.., Steel rim
Rims ,,.......... e 51/2J x 15, drop center
Tires .. ...vunenn. 165 HR 15
Tire pressures (nominal), front,,,. 1,8 atm (26, 5 psi)
rear,.,, 2, 0 atm (29, 5 psi)
Service brake (foot brake) ....... Disc (twin circuit)
Service brake actuation......... Hydraulic
Total effective brake area . ...... 210 cm2 (32, 65 sq, in.)
Disc brake diameter, front....... 282, 5 mm (11,12™
rear.,..... 290 mm (11,42")
Effective brake disc diameter,
front ..........coiiiiienn... 235 mm (9, 25")
Tear ,,........ e ieeeie 244 mm (9, 61™)
Parking brake ,................. Mechanical, acting on both rear wheels
Body -
TYPE v vvevriernnnnns e All steel body in unit with frame, declining front contour, fast-
back rear on Coupé
Doors .. ..ot coee 2 doors, front hinged
Width ., ..., 1050 mm (41, 3") average
Opening angle ,.............. ) Approx. 70°
windows
Windshield ... Ceveee e aas One piece, constant radius
Door windows . .. ............. Crank action wind down windows
Rear side windows ,...... e Front hinged, with position lock
Rear window .,......... eee e One piece, curved, electrically heated
Type of glass . ............ e Safety glass
Windshield wipers ,,............ Electric, 2 parallel action arms
Compartment lids
front ., ... riii it i, Rear hinged, with hydraulic prop, opened from car's interior
TCAT L i\t ve v vrereeneesonenonnn Front hinged, with hydraulic prop, opened from car's interior
Seats
Seating capacity ,............. 2/2
FIONL SEATS | v v v ve ve e cenveneos 2 adjustable fully reclining bucket seats
Rear seats ,,........ P 2 occasional seats, folding forward to form luggage platform
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Dashboard.........v0vvivnnnnnnnn. Speedometer with total and trip distance recorders, side-light
telltale, illuminated
Electric revolution counter with built-in telltales for high beam
and turn indicators, illuminated
Oil temperature gauge with built-in oil pressure and generator
telltale, illuminated
Fuel gauge with reserve warning light, illuminated
Clock, illuminated
3-position switch for windshield wipers on steering column
outer tube
Ignition/starter switch, main light switch
Cigar lighter, ashtray, lockable glove box, grab handle
Turn indicator/low beam/headlight flasher switch on steering
column
Steering wheel with horn push

Interior equipment

o Fitted carpet

Center tunnel ... .. Ceerereiaeea Carpet trim

Front side panels ,,............. Carpet trim

Doors and side panels , .,........ Upholstered

Roof lining .................... Plastic material

Heating .., ......covvvvvevnven.. Remote controlled warm air heater with hot and cold air mixing,

2 defroster nozzles for windshield and 2 warm air outlets inside
members below the doors

Ventilation .. .................. Flap controlled fresh air plenum chamber, with 3-speed blower
and air distribution system, centralized contol unit

Various
Bumpers ., ......cc0iieinienn.. Front and rear, each with two overrider horns
Spare wheel ,,................. Thief-proof mounting under front lid
Fueltank ....,........ccuuun... In front compartment
Tools and accessories , ,,........ In front compartment

Dimensions and weights

Wheelbase ... .... e 2268 mm (89, 3")
Track front.,............... e 1362 mm (53, 6")
Tear ,............ e 1343 mm (52, 8")
Length, . .. vueeiivinrrenivennenn . 4163 mm (163, 8")
Width . ,.... s e e 1610 mm (63, 4™)
Height (unladen) . ..... et 1320 mm (52, 0")
Overhang, front,............0.... 865 mm (34, 1)
T€al ... vvrurunnnnnnnn 1055 mm (41, 6")
Ground clearance (laden), ,,.. e 150 mm ( 5, 9")
Ground clearance between wheels, , , 140 mm ( 5, &")
Dry weight DIN) ,,............... 1020 kg (2249 1bs)
Permitted total weight ... ......... 1400 kg (3087 1bs)
Permitted axle load
front,............. P 600 kg (1323 1bs)
13CT: e e 840 kg (1773 1lbs)
Weight of engine, ready to
install, withoutoil,,..... approx, 184 kg (406 1bs)
Weight of transmission, ready
to install, withoil........ approx. 50 kg (110 1bs)
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Filling capacities

Fuel tank ................. e Approx, 62 liters (16.4 US gal.), including 6 liters (1,6 US gal.)
reserve
Engine and oil tank ............... Approx, 9 liters (19 US pints) branded HD oi); in summer SAE 30,

in winter SAE 20 for temperatures from -1 5°C (+ 59F) to 0°C
(329F), SAE 10 for temperatures below -15°C (+ 5°F)

Transmission and differential ... .... Approx, 2, 5 liters (5.3 US pints) SAE 90 hypoid
Brake fluid reservoir ,,.,........ v Approx, 0, 2 liters (0,42 US pints)
Windshield washer ,................ Approx, 2 liters (4.2 US pints)

Performance

Qutput . ., ... ...iiiiirineennnns 110 BHP (DIN)
at engine speed .. ....... e 5800 rpm
Maximum torque .. ............... 16 mkp (116 1b/ft)
at engine speed .. ............... 4200 rpm
Mean piston speed
at maximum output , .. .......... 12, 8 m/sec (2520 ft/min)
Mean effective pressure
at maximum engine output .. ..... 8. 6 kp/cm? (122, 3 psi)
Min, fuel consumption,,,,,....... 230 g/BHP/hr
at engine speed ......... Ceeeinas 3300 rpm
Maximum road speed . ............ 200 kph (124 mph)
Output per liter , .......ovveuenne. 55 BHP
Power/weight ratio (ready for road) . 9. 9 kg. (21, 8 1bs)/BHP (DIN)
Speeds in indirect ratios(theoretical) See transmission diagrams, group R

Fuel consumption

Fuel consumption (standard test
method) ... ...oveininna 9 liters per 100 km (26 US mpg)
Min, octane rating.............. 96 (RM)
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Number of cylinders ., .............
Cylinder layout.,..................

Bore ,.............
Stroke . .......... .
Capacity ........ .

Compression ratio , ., .,

Compression test . ..., .cvvernrenas.

Total dry weight

Crankcase , ..

ces e

Cylinders..........ccvvvuvnnns
Cylinder material ,,.......,.......
Cylinder heads ., ...
Valve seats ,....... Ces seseseenas

Valve guides ,

Spark plug seats.,,..

Crankshaft ., ..
Main bearings

DR

Main bearings 1 -7 .,.,..........
Main bearing 8. ....
Main bearing 1 . ................

Connecting rods .., ............. ..
Big end bearings .,...............
Piston pin bushings ...............

Pistons..,...

Pistonrings ........ S R
Valve operation..................

Camshaft , ,

e oo e

Camshaft drive , , ...

Valve layout ,

e e e e

“o e s e sev e s e v

Valvesprings .., ........cvuvunan.
Valve clearances
(adjust with engine cold)

Inlet .......

Exhaust . , .

cse s e

Valve test timing
(measured with 1 mm/0, 04"
valve clearance)
Inlet opens before TDC ..........
Inlet closes after BDC..........
Exhaust opens before BDC ., ,.,,...

Exhaust closes after

Cooling . ...,
Blower drive ,

™DC........

TECHNICAL DATA gl] E

Vehcile type: 911 E

Engine type: 911 E

Air cooled four-stroke gasoline engine combined to form a single
unit with clutch, transmission and rear axle, Mounted at rear
of vehicle

6

Horizontally opposed 3 x 3

80 mm (3. 150")

66 mm (2, 538")

1991 cc (121, 5 cu, in,)

9.1;:1

9 - 11 kp/cm? (128 - 157 psi) - after 12 compression strokes
Approx, 184 kg (406 1bs)

Light alloy, two-part

Separate cylinder blocks

Biral (cast-iron with light alloy fins)

Separate, light alloy

Shrink fit

Shrink fit, special bronze

Heli-coil inserts

Forged

8 plain bearings

3-layer split shells

1 piece bushing, hard lead

Guide bearing

Forged steel, soft nimrided

3-layer

Kuprodur, turned

Light alloy, forged, box section

2 compression rings, 1 oil scraper

One overhead camshaft for each cylinder bank

Cast, with 3 plain bearings mounted directly in cambox
Chains

Overhead

2 coll springs per valve

0. 10 mm (0. 0039")

M d
0. 10 mm (0, 0039") easured between valve and rocker

29
39
39
19
Air cooled with axial blower on generator
By V -belt from crankshaft

O 0 0O O



Air flow rate, ,....... e . 1480 liters (52, 5 cu, ft)/sec at 6500 rpm

Lubrication ,,.........ccvvvurun... Dry sump with pressure oil circulation
Oilcooling ........covuiiuvennnnns Oil cooler on crankcase within flow from blower
Oil pressure gauge ,................ Electric
Ignition ., ....evveverneennnann. .. High tension battery /condenser ignition
Ignition transformer (coil) .......... Bosch
Distributor .....ovivnnienienan.. Bosch
Contact breaker points (min.) ...... 0, 3 mm (0, 012")
Ignition Point ... .......e.oevun.... 30° before TDC at 6000 rpm
Firingorder .. .........ccevuvunn.. 1-6-2-4-3-5
Spark plugs
Bosch .......ooovviiiiiiiian, W 265P 21, W 265 T 2SP
Spark plug thread .. ............... 14 x 1,25 mm
Spark plug gap ...........oueunn.. 0,35 mm (0, 014")
Clutch
YD ettt e et Fichtel and Sachs - M 215 K single dry plate
Clutch pedal free travel ,,......... Approx, 20 mm (0, 8")
Total lining area .. ............... 203 cm” (31 sq, in,)

Fuel system

Fuel injection .............cou.... Bosch 6 element double row injection pump

Aircleaner .. .......c.cveueuun.o.. Intake air muffler with Micronic element

Fuel pump ........ccvnvvennnn... One electric fuel pump

Delivery pressure of electric pump, , 0,8% 0.2 atm (11,38 % 2,84 psi)

Flow rate of electric pump ,....... approx, 110 liters (29.1 US gal,)/hr.

Fuel purification ,,............... Mesh filter in fuel tank

Fuel filter .......... e e Micro filter in front of injection pump with built-in reswrictor
valve

Electrical system

Service voltage ., .................. 12 Volt
Batteries ,................ Ceeeenan 2 x12 Volt, 36 amp/hr,
(€1 1=12:17) Bosch K1 - 14V 770 W
Regulator ,,.....ovvevvnvnenennnns Bosch VDN 1
Crankshaft - Generator shaft

drive ration ,,............. Approx, 1:1,4
Starter . ,....vvevevennns e Bosch EB (12 V 0, 8 hp)
2 Headlights, high and low

beam (Quartz-iodine) ., ... RN Each2xH155W

2 Headlights, high and low

beam (spherical bulbs with

vertical dimming) for countries

driving on left only . ............ Each 45/40 W att

for asymmetric low beam . ,..,.. Each 45/40 Wart
2 side lights

for all countries except USA,

inside headlight units

for USA, in front turn indicators . Each 4 Watt
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4 side boundary lights in front and
rear turn indicators (USA only).....
2 rear lights in turn indicator -
stop -rear light units ,,,.,........
Emergency warning flasher system
(front and rear turn indicators)

2 front turn indicators,.............
2 turn indicator - stop lights , ,,......
2 license plate lights ..., ...........
lreversing light ...................
Interior light (2 fitted to Coupé) ... ..
Glove box light..,................
Revolution counter - instrument

lighting ,...........v0uu. e
High beam telltale ... .............
Turn indicator telltale ,,...........
Combined instrument lighting .. ......
Generator telltale ., ................
Oil pressure telltale ,,,,.... craes
Speedometer lighting .,....,........
Fuses

Window lifts, windshield wipers,

emergency warning light .. .. ......

Cigar lighter, stop light, sliding

TOOf , o
High beam, low beam,...........
Turn indicators, side lights, license
plate lights

.....................

Transmission and rear axle

TYPE ottt et ettt e e
Manual gearbox . .... e

For 1st to 5th gear ratios, see gearbox
diagram, group R

Reverse gearratio ..................

Gear shift ...............co0ein....

Rear radius arm settings (approx, align-
ment value) ,.......ovvevunoenas

9 E

Each 4 Watt

Each & Watt

Each 18 watt
Each 18 wWatt
Each 4 watt
26 Watt
Each 10 Watt
10 wWatt

2 Watt
2 Watt
2 Watt
2 Watt
2 Watt
2 Watt
2 Watt

25/40 Amp,

16/25 Amp,
8/15 Amp.

5/ 9 Amp.

5-speed gearbox and differential in combined housing
5 forward gears with Porsche servo synchromesh

3,1473 ¢ 1

Rod linkage with ball joint gear shift lever in center of floor
Spiral bevel pinion, bevel pinion differential option: limited -
slip differential

4,428 11

Welded box section steel feet, welded to superstructure
Independent, with wishbones and spring struts

Independent, semi-trailing arms, drive to rear wheels by
half shafts

1 self-levelling hydropneumatic spring strut per wheel

1 round section torsion bar, horizontally mounted, per wheel

36%3¢0" - 37°

STD 21



In spring strut

..............

L Double acting telescopic shock absorbers
Steering .. .....vvvivnnrenivnnnnn.n ZF -rack and pinion
Overallratio. ............cc00e... 17,78 ; 1 (at straight ahead position)
Number of turns of steering wheel
from locktolock ................ Approx. 3.1
Min, turning circle ................ Approx. 10,7 meters (35 ft. 2 in,)
Toe-in, front.............c0venn.. 0°
LT 09 - 10’
Camber, front .. ............oo.u... 0° * 20
TEAL .ttt -50' * 20"
Kingpin inclination ................ 10955
o U 6045' * 45
Toe-out at 20° wheel lock .. ....... 09 to 30" towards toe-in
Wheels ... ......ooviniiinininnn, Light alloy, forged
RIS .. ve s ee e eseeenanns 6 Jx 15, for USA and Sportomatic 6§ 1/2] x 14
Tire pressures (suggested), front .., .. 1, 8 atm (26 psi); for speeds above 200 kph (124 mph):
2,2 atm (31 psi)
rear ..., 2, 0 atm (28 psi); for speeds above 200 kph (124 mph);
2.4 atm (34 psi)
Service brake (foot brake) ......... Disc brakes
Service brake operating system . ... . Hydraulic
Effective total rubbed area ,,...... 257 cm® (39.2 5q.1in,)
Brake disc diameter, front......... 282, 8 mm (11,1 in, ), internally ventilated
rear ,.,....... 290 mm (11,4 in,), internally ventilated

Effective brake disc diameter

front ................ 228 mm (8, 97 in,)

rear ,..,..... 244 mm (9. 61 in,)
Parking brake ............ e Operates mechanically on both rear wheels

Superstructure

TP v vvre i veiivereanannnnnns .. All steel body shell welded to frame, dropped nose section,
fast back on Coupé model
DOOIS .. iuuiiiieiinnnnneiannnnas 2 doors, front hinged
Width .. ....ooiiiniiinnn. ., 1050 mm (41. 3 in,) mean width
Opening angle ,................. Approx, 70°
Windows
Windshield ,.................... One piece, curved in both planes
Door windows , ., .ovvvvernnnn.. Fully retracting winding windows
Rear side windows .., ............. Front hinged with locking catch
Rear WindoW ., .. v vevervonneens Full width, curved, electrically heated
Typeof glass , ,,,......oouvuuens Safety glass
Windshield wipers ,,............. Electric, 2 parallel wiper arms
Opening panels
front ........ et Rear hinged, with hydraulic prop, released from inside the car
rear . ..., et i, Top hinged, with hydraulic prop, released from inside the car
Seats
Number of seats................ 2/2
140 4 L 2 separate adjustable seats with reclining mechanism
Tear . ......... e R 2 emergency seats with seat backs folding forwards to provide

a baggage shelf
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Dashboard.............ceeuvuvenn..

Interior equipment

Floor ., ... veeeeiniiininnnnn.n,

Front side panels . . ... e
Doors and side panels ............
Roof lining .....................
Heating ..............ccvvu....

Ventilation .,..................

Various

Bumpers ,.................
Spare wheel ...... e
Fueltank .....................
Tools and accessories ,,.........

Dimensions and weights

TEAT |, iuivnvrsvanoanensans
Length . .. .iviiviiinonnninens
Width.,......... e e
Height (unladen) ,.,...........
Overhang, front..,...............

L= 1

Ground clearance (laden) ,,,,......
Ground clearance between wheels , ,,
Dry weight DIN) ....0vvvvnvnnnnn.
Permitted total weight ,..,........
Permitted axle load, fromt,,......
rear.,.......

Weight of engine, ready to install,

withoutoil,.,........... approx,

Weight of transmission, ready to

install, withoil,........ approx,

8l E

Speedometer with total and trip distance recorders, side-light
telltale, illuminated

Electric revolution counter with built-in telltales for high beam
and turn indicators, illuminated

Combined instrument with oil temperature gauge, oil pressure
gauge and generator telltale, illuminated

Clock

3-position switch for windshield wipers on steering column
outer tube

Ignition/starter switch, main light switch

Cigar lighter, ashtray, lockable glove box, grab handle

Turn indicator/low beam/headlight flasher switch on steering
column

Steering wheel with horn push

Fitted carpet

Carpet trim

Carpet trim

U pholstered

Plastic material

Remote controlled warm air heater with hot and cold air mixing,
2 defroster nozzles for windshield and 2 warm air outlets inside
members below the doors

Flap controlled fresh air plenum chamber, with 3-speed blower
and air distribution system, centralized control unit

Front and rear, each with two overrider horns
Thief-proof mounting under front lid

In front compartment

In front compartment

2268 mm (89. 3")
1374 mm (54, 0") - 14" rims = 1364 mm (53, ")
1355 mm (53, 3") - 14" rims = 1345 mm (52, 9")
4163 mm (163, 8")
1610 mim (63, 4")
1320 mm (52, 0") - Coupé
865 mm (34. 1")
1056 mm (41, 6")
150 mm (5. 9")
140 mm (5. 5")
1020 kg (2249 1bs)
1400 kg (3087 Ibs)
600 kg (1323 1bs)
840 kg (1773 1bs)

184 kg (406 1bs)

50 kg (110 1bs)
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Filling capacities

Fuel tank....... P Approx, 62 liters (16.4 US gal.), including 6 liters (1,6 US gal))
reserve
Engine and oil tank .,............. Approx. 9 liters(19 US pints) branded HD oil; in summer SAE 30,

in winter SAE 20 for temperatures from -15°C (+ 5°F) to 0°C
(329F), SAE 10 for temperatures below -15°C (+ 59F)

Transmission and differential ., . .... Approx. 2, 5 liters (5. 3 US pints) SAE 90 hypoid
Brake fluid reservoir ,,............ Approx, 0.2 liters (0,42 US pints)
Windshield washer ,............... Approx. 2 liters (4.2 US pints)

Performance

OULPUL ., .. \tvsvneninrennnenns, 140 BHP (DIN)

at engine speed ., .............. 6500 rpm
Maximuim torque ., ... .ovveveneen. 17,8 mkp (128, 8 1b/f1)

at engine speed ,,.............. 4500 rpm
Mean piston speed

at maximum output,,.......... 14,3 m/sec (2910 ft/min)
Mean effective pressure

at maximum engine output ., ..., 9,75 kp/cm2 (138, 7 psi)
Min, fuel consumption ,,,......... 228 g/BHP/hr

at engine speed ................ 3300 rpm
Maximum road speed ,............ 215 kph (133 mph)
Outputper liter . ................. 70 BHP
Power/weight ratio (ready for road) ., 7.8 kg. (117, 2 1bs)/BHP (DIN)
Speeds in indirect ratios(theoretical) See transmission diagrams, group R

Fuel consumption
Fuel consumption (standard test

method) .,.... et 9. 6 liters per 100 km (24, 5 US mpg)
Min, octanerating.,............. Approx, 98 - 100 (RM)
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TECHNICAL DATA 9]] s

Vehicle type: 911 §

Engine type: 911 §

Engine

054 TP Air cooled four-stroke gasoline engine combined to form a single
unit with clutch, transmission and rear axle, Mounted at rear
of vehicle

Number of cylinders ......... ceveed 6

Cylinder layout,........... veieee Horizontally opposed 3 x 3

3 1%) 80 mm (3. 150™)

Stroke , ... ..iiiiniinn.. e 66 mm (2, 598")

Capacily ,....vevevrnvinnnernenns 1991 cc (121, 5 cu.in.)

Compressionratio ,,............... 9.9:1

Compression test ... ......ovvevun.. 9 -11 kp/cm2 (128 - 157 psi) - after 12 compression strokes

Total dry weight ,,,............... Approx, 184 kg (406 lbs)

Crankcase ,..... Light alloy, two-part

Cylinders , .......oevvvuvvenanann. Separate cylinder blocks

Cylinder material ,,.............. Biral (cast-iron with light alloy fins)

Cylinderheads................... Separate, light alloy

Valve SEats .\ vuvsvnevearsennonns Shrink fit

Valve guides , ., ....... e Shrink fit, special bronze

Spark plug seats ... ..ouvevanoasrssn Heli-coil inserts

Crankshaft ,,,..... e, Forged

Main bearings ....ovvvvivnenins.. 8 plain bearings

Main bearings 1 - 7 ,...,....00.... 3-layer split shells

Main bearing 8 ,,,,......c000vuus 1 piece bushing, hard lead

Main bearing 1 .,,.,....... e Guide bearing

Connecting rods , .. ............... Forged steel, soft nitrided

Big end bearings ................ . 3-layer

Piston pin bushings , ,... Creveecene Kuprodur, turned

PLSTOMS & vy v e e s v veeusssnnoevnenees Light alloy, forged, box section

Piston rings ......... e e 2 compression rings, 1 oil scraper

Valve operation, ., .evvvvvnneenns. One overhead camshaft for each cylinder bank

Camshaft,......... Ch e Cast, with 3 plain bearings mounted directly in cambox

Camshaft drive ., .......... e Chains

Valve 1ayoul , . . .vuvoeurersneneen. Overhead

Valvesprings .................... 2 coil springs per valve

Valve clearances

(adjust with engine cold)
Inlet ........viiiiinnnn.. 0.10 mm (0. 0039")

Measured between valve and rocker
Exhaust,........ 0,10 mm (0, 0039")

Valve test timing
(measured with 1 mm/0, 04"
valve clearance)

Inlet opens before TDC ... ...... . 38°

Inlet closes after BDC,......... 503

Exhaust opens before BDC . ....... 400

Exhaust closes after TDC....... 20
Cooling ............. v e Air cooled with axial blower on generator
Blowerdrive . ............ccou.u... By V -belt from crankshaft
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Alr flow Tate., ..o vne e e e, 1550 liters (54. 2 cu, ft)/sec at 6800 rpm

Lubrication ..............cooeuen.. Dry sump with pressure oil circulation
Oil cooling ,,............ et 0il cooler on crankcase within flow from blower
Oil pressure gauge ., ....... e Electric
IgnItion ., ... .vessssnvssnnnnnsnnns High tension battery/condenser ignition
Ignition transformer (coil) ... .. e Bosch
Distributor ... veuiiuriennennnn, - Bosch
Contact breaker points (min,) ....... 0, 3 mm (0, 012")
Ignition Point ... ............... .. 30° before TDC at 6000 rpm
Firingorder .. .............. e 1-6-2-4-8-5
Spark plugs
Bosch ,.................. ceenes W 265P 21, W 265 T 2SP
Spark plug thread .................. 14 x1,25 mm
Spark plug gaP ..uveveerrennennnnn 0. 35 mm (0, 014")
Clutch
TYPE coveevnnnn e e, Fichtel and Sachs - M 215 K single dry plate
Clutch pedal free travel ., ........... Approx. 20 mm (0, 8")
Total lining area ,,................. 203 crn2 (31 sq.in,)

Fuel system

Fuel injection ....... ..o vevenvenns Bosch 6 element double row injection pump

Aircleaner . .......'ee'eeneeenennn Intake air muffler with Micronic element

Fuel pump ...........00vvvennnn, One electric fuel pump

Delivery pressure of electric pump , ., 0.8% 0,2 atm (11,38 % 2.84 psi)

Flow rate of electric pump ,,....... Approx, 110 liters (29,1 US gal, )/hr,

Fuel purification,,................ Mesh filter in fuel tank

Fuel filter ... .0y ens e nnnnnns Micro filter in front of injection pump with built-in restrictor valve

Electrical system

Service voltage . .,......vevennnns 12 Volt
Batteries ., ... ..vviinvnrnnennnas 2 x12Volt, 36 amp/hr,
Generator , , . veereveevanss Bosch K1 - 14V 770 W
Regulator . ..........co0vveunnn. Bosch VDN 1
Crankshaft - Generator shaft

drive ration .., ..., ...00veus. Approx, 1:1,4
Starter ,.........vevevnnen. vt Bosch EB (12 V 0, 8 hp)
2 Headlights, high and low

beam (Quartz-iodine) ......... Each 2 x H1 56 W

2 Headlights, high and low

beam (spherical bulbs with

vertical dimming) for counties

driving onleftonly ............ Each 45/40 Watt

for asymmetric low beam . .. ... Each 45/40 Watt
2 side lights

for all countries except USA,

inside headlight units

for USA, in front turn indicators. . Each 4 Watt

STD 26



4 side boundary lights in front
rear turn indicators (USA only). ..
2 rear lights in turn indicator -
stop - rear lightunits ,,..........
Emergency warning flasher system
(front and rear turn indicators)
2 front turn indicators.............
2 wrn indicator - stop lights ., . ... ..
2 license plate lights ., .,..........
lreversing light ,.................
Interior light (2 fitted to Coupd).....
Glovebox light . ..................
Revolution counter - instrument
lighting .,..........ccvvennnnn.
High beam telltale ,...... cereaes
Turn indicator telltale .., .,.......
Combined instrument lighting . ...,
Generator telltale , , , .. vesesse .
Oil pressure telltale .., ............
Speedometer lighting . ............
Fuses
Window lifts, windshield wipers,
emergency warning light ., .. ...,
Cigar lighter, stop light, sliding
T0Of L.
High beam, lowbeam..........
Turn indicators, side lights, license
plate lights .., .................

Transmission and rear axle

TYPe ittt ittt tte i nreanas

Manual geatbox . .................

For 1st to oth gear ratios, see gearbox
diagram, group R

Reverse gearratio.,,.............
Gear shift, ,, .., et e i
Final drive ., ..., e teteiaceeeaaa
Rear axleratio..... e eererenes
Chassis
Frame,.......
Suspension, front.................
rear ........ eeeeanes
Springing, front..................

€Al , svvvrvvnnrvnnnvas
Rear radius arm settings (approx, align-
ment value) .,,........... P

9113

Each 4 Watt

Each © Watt

Each 18 Watt
Each 18 watt
Each 4 Watt
25 Watt
Each 10 watt
10 watt

2 Watt
2 Watt
2 Watt
2 Watt
2 Watt
2 Watt
2 Wartt

25/40 Amp,

16/25 Amp,
8/15 Amp.

5/ 9 Amp.

9-speed gearbox and differential in combined housing
5 forward gears with Porsche servo synchromesh

3,1473:1

‘Rod linkage with ball joint gear shift lever in center of floor

Spiral bevel pinion, bevel pinion differential option; limited -
slip differential
4,428:1

Welded box section steel feet, welded to superstructure
Independent, with wishbones and spring struts

Independent, semi-trailing arms, drive to rear wheels by
half shafts

1 self-levelling hydropneumatic spring strut per wheel

1 round section torsion bar, horizontally mounted, per wheel

36%0" - 37°
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Shock absorbers, front............. In spring strut

Y- | S .. Double acting telescopic shock absorbers

StabiliZers |, , .0 s veevncneranens Front and rear, transverse
Steering ..........coeiiiiiiinn., ZF-rack and pinion
Overall ratio ., ...... e eeieeas cees 17,78 ¢ 1 (at straight ahead position)
Number of turns of steering wheel

from lock to lock ... ......... Approx, 3,1
Min, turning circle ,........ eee Approx, 10,7 meters (35 ft. 2 in )
Toe-in, front .......c0vvvvenun.. 0°

rear ..,... o veveeeeean 0° % 10°
Camber, front ..........oevun... 0°t 200
TCAL L\ uvvevurnernenas 500 T 20
Kingpin inclination ............. 10%5'
Castor o ....0vuvnavennns e 6045' t 45'
Toe-out at 20° wheel lock ,...... 0° to 30" towards toe in
Wheels ... .. ettt ieeeaaae Light alloy, forged
Rims.........coovvvvnns 6Jx15
Tires .. ...uvevuvvrvnvrrensnnnes 185/70 VR-15
Tire pressures (suggested), front ... 1.8 atm (26 psi); for speeds above 200 kph (124 mph):
2, 2 atm (31 psi)
rear ... 2, 0 atm (28 psi); for speeds above 200 kph (124 mph):
2,4 atm (34 psi)
Service brake (foot brake) ,,...... Disc brakes
Service brake operating system , ... Hydraulic
Effective total rubbed area ,...... 257 cm? (39.2 sq.in,)
Brake disc diameter, front.,..... 282, 8 mm (11,1 in,), internally ventilated
rear .,.,... 290 mm (11,4 in.), internally ventilated

Effective brake disc diameter

front,......... e 228 mm (8, 97 in.)

TEAL & vt sy eve v e veovennenonn 244 mm (9, 61 in,)
Parking brake ................. Operates mechanically on both rear wheels

TYPC vt veevrcnnareennnnnennns All steel body shell welded to frame, dropped nose section,
fast back on Coupé model
DoOrS ., uvtetiiviiii i i 2 doors, front hinged
width ., ... . eeaeae, 1050 mm (41, 3 in,) mean width
Opening angle ,.,............. Approx, 70°
Windows
Windshield ,................. .. One piece, curved in both planes
Doors windows ........... cevees Fully retracting winding windows
Rear side windows . .......00 0000 Front hinged with locking catch
Rear window .. ......oovuvuuun. Full width, curved, electrically heated
Typeof glass.......covuuunen. Safety glass
Windshield wipers ,............ Electric, 2 parallel wiper arms
Opening panels
front .,..... ettt Rear hinged, with hydraulic prop, released from inside the car
rear,,.... P e . Top hinged, with hydraulic prop, released from inside the car
Seats
Number of seats ,.......... e 2/2
1i1e] 11 2 separate adjustable seats with reclining mechanism
FCAL L ity e sesseannnneneses 2 emergency seats with seat backs folding forwards to provide

a baggage shelf
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Dashboard. ......ccvveeeevvvvianne

Interior equipment

Floor ... .vevveeeeresonenannnns

Center tunnel.,.........
Front side panels, ,,......
Doors and side panels,.,........

Roof 1ining .......ovvuvvenennns

Heating ...... Ce et

Ventilation ,.,........cov0u...,

Various
BUIMPEIS 4., 00 vvuurresoonnnnnns
Spare wheel ., .., ,.............
FueltankK.,........oo0vveuvanns
Tools and accessories ,..........

Dimensions and weights

Wheelbase ... ........co00veevnnnn
Track front ,.......oveevvenennnn.

rear ,,..cc000 “reese s et cer e
Length ,......oevuvenn.

Width,..............

s e 0 000040

Height (unladen) ..................

Overhang, front,.,,.....cco.vuvuu..

Ground clearance (laden) ,,........
Ground clearance between wheels, .,
Dry weight DIN) ,....cvevevnnnnn.
Permitted total weight ... .........
Permitted axle load

front .....ooiieiiiiiiiini,

rear,,....
Weight of engine, ready to

install, without oil,,....,approx,
Weight of transmission, ready

to install, with oil,,.... approx,

9118

Speedometer with total and trip distance recorders, side-light
telltale, illuminated

Electric revolution counter with built-in telltales for high beam
and turn indicators, 1illuminated

Combined instrument with oil temperature gauge, oil pressure
gauge and generator telltale, illuminated

Clock

3-position switch for windshield wipers on steering column outer
tube

Ignition/starter switch, main light switch

Cigar lighter, ashtray, lockable glove box, grab handle

Turn indicator/low beam/headlight flasher switch on steering
column

Steering wheel with horn push

Fitted carpet

Carpet trim

Carpet trim

Upholstered

Plastic material

Remote controlled warm air heater with hot and cold air mixing,
2 defroster nozzles for windshield and 2 warm air outlets inside
members below the doors

Flap controlled fresh air plenum chamber, with 3-speed blower
and air distribution system, centralized control unit

Front and rear, each with two overrider horns
Thief-proof mounting under front lid

In front compartment

In front compartment

2268 mm (89. 3")
1374 mm (54, 0™)
1355 mm (53, 3")
4163 mm (163, 8")
1610 mm (63, 4")
1320 mm (52, 0") - Coupé
865 mm (34, 1")
1055 mm (41, 6")
150 mm (5, 9")
140 mm (5, 5")
995 kg (2194 1bs)
1400 kg (3087 1bs)

600 kg (1323 Ibs)
840 kg (1773 1bs)

184 kg (406 1bs)

50 kg(110 1bs)
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Filling capacities
Fuel tank ........

Engine and oil tank ................

Transmission and differential .......
Brake fluid reservoir ,.,.............
Windshield washer . ....... e

Performance

Output , ,...... e iteres ey
at engine speed ,............ cees
Maximum torque .. .,.......
atengine speed ,................
Mean piston speed
at maximum output,,............
Mean effective pressure
at maximum engine output,.,....,
Min, fuel consumption ,,,.,........

at engine speed ., .............. .
Maximum road speed ,,,,.,....... .
Output per liter,,..........

Power/weight ratio (ready for road) ..

Speeds in indirect ratios(theoretical)

Fuel consumption
Fuel consumption (standard test

method,,................ cees
Min, octane rating...,.... approx,

STD 30

Approx, 62 liters (16,4 US gal.), including 6 liters (1, 6 US gal.)
reserve

Approx, 9 liters (19 US pints) branded HD oil; in summer SAE 30,
in winter SAE 20 for temperatures from -15°C (+ 5°F) to 0°C
(329F), SAE 10 for temperatures below -15°C (+ 5°F)

Approx, 2, 5 liters (5, 3 US pints) SAE 90 hypoid

Approx, 0,2 liters (0,42 US pints)

Approx. 2 liters (4,2 US pints)

170 BHP (DIN)

6800 rpm

18, 5 mkp (133. 8 1b/fy)
5500 rpm

14, 9 m/sec (2934 ft/min)

11,3 kp/cm® (160, 7 psi)
236 g/BHP/hr

4000 rpm

225 kph (140 mph)

85 BHP

6. 3 kg (13, 9 1bs)/BHP (DIN)

See transmission diagrams, group R

10, 2 liters per 100 km (23 US mpg)
98 - 100 (RM)





















Adjustment values:

a. A maximum drag of 8 cmkp in evidence at the
pinion flange with tie rods and steering damper
disconnected,

b. A maximum drag of 10 cmKkp in evidence at
the steering shaft or steering wheel retaining
nut, with tie rods and steering damper discon-
nected,

3. Install base plate and paper gasket, torque hex
bolts to 1, & mkp (10, 9 1b/ 11,

Note:

When installing the base plate, the four pins in
the plate must easily fit into teeth of the adjusting
nut; if necessary, move the nut a little,
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INSTALLING STEERING COUPLING 18 ST

When installing the steering coupling it should be
ascertained that the large orifices in the coupling
flanks (see illustration) always contact the flanges;
that is, the flange of the pinion or the flange of
the lower shaft, In no case should the safety plates
and bolt heads come to rest against the large ori-
fices since the plates and bolt heads could chaff
and damage the steering coupling,

UNIVERSAL JOINT WITH INTERNAL SPLINES 19 ST

Beginning with Chassis 305 101, 354 001, and
458 101, internally splined universal joints have
been introduced, The steering upper shaft, inter-
mediate shaft, and lower shaft have been provi-
ded with $plines which mate with those in the
universal joints,

The splined universal joints and shafts are not
interchangeable with joints and shafts without
splines or knurling,

When installing internally splined universal joints,
it is necessary to install splined upper, intermedi-
ate, and lower shafts,

Fig, 115

When installing the universal joints note the
following:

1, Push the splined universal joints onto the

shafts so that the hex bolts enter easily,

2, Torque hex bolts to 2, 5 mkp (18,1 1b/ft),

S 41



Tightening torque values for bolts and nuts on tront axie

Castellated nuts for ball joint (M 12 X 1. 5) .. .v.vvuvn v inerevurnnennnnnns 4, 5 mkp (33 1b/ft)
Hex bolt for ball joint (M 10 x 80 - 10 K) .. o.vtvr e e ens e ieeeeeennns 6. 5 mkp (47 1b/f9)
Hex bolts for steering arm (M 10) , . .. ... uvuvnitninnnnnne veenennnnnnns 4, 7 mkp (34 1b/ft)
Hex nut on shock absorber sttap(M 14 X 1.5) .. ....vuvrineevnnnennnns. 8. 0 mkp (58 1b/ft)
Castellated nut on wishbone (M 12 X 1, 8) ., .. ... uieneeeriremnmnennnnnns 7. 5 mkp (54 1b/fv)
Slotted nut for ball joint (M 45x1,5) ................ e e 15,0 mkp (108 1b/ft)
Castellated nut for trackrod joint (M 10 X 1) ., ... .0t verunnvrnnennnnnnn 4. 5 mkp (33 1b/ft)
Hex bolt for brake support (M 10) ., ... .. .. iiiinrriiiiin v, 4, 7 mKkp (34 1b/fY)
Hex bolt for fixed caliper (M 12 X 1,5) ........iiiiiirnieeniannnnnnn. 7.0 mkp (51 1b/ft)
Hollow screw on caliper (brake Pipe) . ... ......c.vevueivrvneneennnennnns 2. 0 mkp (14,4 1b/ft)
Hex bolts for field plate (M 8) ............ e e 2.5 mkp (18 1b/f1)
Hex bolts for brake dises (M 8) . ........ovvvvennn e e e 2. 3 mkp (16, 6 1b/ft)
Fillister head bolt for clamp nut (wheel bearing, M 7) .. ...... ............ 1.5 mkp (10. 8 1b/ft)
Fillister head bolt for flanbloc attachment M 10) ,..............c..c..... 4. 7 mkp (34 1b/ft)
Hex bolts for bearing mount (M 10).........c.vvrrerenenenrneeennn.. 4, 7 mkp (34 1b/fv)
Hex bolt for auxiliary support (M 12 X 1.8) , ... ... v iiivenernennnnn. 9. 0 mKkp (58 1b/ft)
Hex bolt for link to auxiliary support M 10) ..........ocvvvvenennn.. 4.7 mkp (34 1b/ft)
Hex nut for link to auxiliary support M 16 x 1. 5) . .........coovvvvnnn... 6. 5 mkp (47 1b/ft)
Hex bolts for bearing cap (stabilizer - M 8) . .........0.iviiienvrnnnn.. 2. 5 mkp (18 1b/fy)
Hex bolts for stabilizer arm (M 8) .............. e e ... 2. 5 mkp (18 1b/f1)
Pivot pin for trackrod fork end (M 10) ... ......cvviininnennninnn.n. 4, 7 mkp (34 1b/f1)
Hex bolts for steering box (M 10) .. ... ..oveivevtinninrn vervrnnnnnnnn.. 4, 7 mkp (34 1b/ft)
Fillister head bolts for bearing cap on steering shaft M 8) ........... .... 2. 5 mkp (18 1b/ft)
Hex bolts for steering coupling (M 8) . .........ovvveevevunnrnnnrennnn.. 2. 5 mkp (18 1b/ft)
Hex nut for joint bush (M 16X 1,8) ..., v.vititiitnirnr it saeannen. 6. 5 mkp (47 1b/f1)
Gaiter retaineron joint bush (M 16 X1, 8) .. ...t inennnnnnn. 7.0 mkp (51 1b/fv)
Castellated nut for flange on drive pinion M 8) ............. ... ..... .. 2. 5 mkp (18 1b/f1)
Self-locking hex nut for drive pinion flange (M 10) ., .................... 4, 7 mkp (34 1b/ft)
Hex bolts for steering housing cover (M 8) .. .........ovvuvnreunreeuennnn. 1, 5 mkp (10, 8 1b/ft)
Hex nut for steering wheel M 18 x1.8) . ... .ovviviininne vr vvvnnen.. 8. 0 mkp (58 1b/f1)
Fillister head bolt for clamping strap on switch combination M 8x 1) .., 2. 5 mkp (18 1b/f1)
Hex bolts for steering support tube (M 8) ,.....uo'verivviernenrenenennns 2. 5 mkp (18 1b/ft)
Hex bolts for universal joints (M 8 ~ 10 K) .. ....tvrrvrner i eeennnnnns 3. 5 mKp (25 1b/f)
Hex bolts for splined universal joints M 8 -8 G) ., ..,............cc.u... 2. 5 mkp (18 1b/ft)
Fillister head bolts for steering huntertube (M 8) .. ...................... 2. 5 mkp (18 1b/ft)
WHEET MULS L. Lt ite et vee vt ieeane et ene aeeanenaeanaenanennanes 13, 0 mkp (94 1b/f7)
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Fitted Wear
tolerance limit in
Measuring Point (when new) |{mm
in mm
4, Selector fork in
operating sleeve
1st and reverse speed 0,1-0,3 0,5
2nd and 3rd speed 0,1-0,3 0.5
4th and 5th speed 0.1-0.3 0.5
(0, 003" - (0, 019"
0, 011"
End play
5. Synchronizing rings
1st speed
2nd speed in accord-
3rd speed ance with
4th speed local wear
5th speed of molyb-
denum
layer
Outer diameter 76,12 - a)
fitted (2.996")
76,48
6, First motion shaft
a) Run out on max, 0,1 max, 0,1
guide pin (0, 003™) (0.003")
(align)
b) Radial play in
bushing of banjo
bolt on engine 0,145 -
(0, 0057 0,3
0,231 (0,011")
(0, 0090™)
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Torque tightening figures for screws and nuts on the transmission

M 8 Hexagon nuts on transmission housing:

M 6 Hexagon nuts on guide tube:

M 6 Socket head screw for withdrawal fork:

M 8 Hexagon bolt with pin (angular drive):

M 12 drain plug on intermediate plate :

M 24 oil filter plug:

M 24 magnetic oil drain plug:

Hexagon bolt for clamping plate of intermediate plate:
M 24 Hexagon nut on first motion shaft:

M 12 Crown nut on first motion shaft:

M 14 crown nut on first motion shaft (reinforced type):
M 12 expansion screw or drive shaft:

M 8 Hexagon bolt of selector forks:

M 12 Hexagon bolts for securing crown wheel:

M 10 expansion screw for joint flange of differential:

M 8 ball pin for withdrawal fork:

2.1 - 2,3 mkp
(15,2-16,6 1b, ft,)
1, 0 mkp

(7.2 1b, ft.)

1, 0 mkp

(7.2 1b, ft.)

1,6 -1, 8 mkp
(11, 6-13, 5 1b. ft,)
2.5 -38,0mkp
(18.1-21,7 1b, ft,)
2,0 - 2, 5 mkp
(14,4-18,1 1b, ft,)
2,0 -2, 5mkp
(14,4-18,1 1b, ft,)
2,1 -2, 3 mkp
(15.2-16, 6 1b. ft,)
10 - 12 mkp
(72.3-86.8 1b, ft.)
6.0 - 6, 5 mkp
(43,4-47,0 1b, ft,)
9.0 - 11,0 mkp
(65,1-79,61b, ft,)
11 - 12 mkp
(79.6-86,8 1b, ft,)
2, 5 mkp

(18,1 1b, ft,)

9,5 - 10,0 mkp
(68.7-172,3 1b, ft,)
3.5 -4,0 mkp
(25.3-29,0 1b, ft,)
2,1 - 2,3 mkp
(15.2-16, 6 1b, ft,)
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3. Check the rubber buffer and replace when 4., Adjust KONI shockabsorbers (see Group S,
necessary, Section 9 St),

Fig. 175

Rear Shockabsorber

1 Self-locking nut 8 Cover tube

2 Washer 9 Stop disc

3 Grommets 10 Plunger

4 Seat in vehicle 11 Cylinder

5 Grommet bushing 12 Check valve

6 Rubber buffer 13 Grommet

7 Plunger rod 14 Grommet bushing

NOTE: Beginning with 1968 models and in connection with the new rear axle torsion bars of 22 mm
(.866") diameter, a longer rubber buffer with 9 rings instead of 8 is being utilized,
From 69 model on, rear axle torsion bars 23 mm (. 906") in diameter are used together with
shock absorbers with different settings and shorter hollow rubber springs with 3 rings only,

Installation

Note the following points during installation:

1. Make sure that the stop disc (Fig. 175, Point 9) 2. Install the rubber buffer dry, without the use
grooves face the shockabsorber plunger since of any lubricants,

otherwise the hydraulic shockabsorber fluid
will be syphoned out.

3. Tighten shockabsorber retaining bolt to 7, 5mkp
(54 1bs/ft).

Fig. 176
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TORQUE VALUES FOR REAR AXLE FASTENERS

Hex bolt for rear axle control arm (M 14 x 1,5 = 10K) ., . ..uuunenrnnn. 12,0 (86.8)
Hex bolts for radius arm (M 12 x 1,5 - 10K with 8G nut) ,............ 9.0 (65,1)
Camber eccenter bolts for radius arm (M 12 x 1, 5 - 10K with 8G nut) .. 6.0 (43.49)
Tracking eccenter bolts for radius arm (M 12 x 1,5 -~ 10K with 8G nut) , 5.0 (36.2)
Hex bolt for shockabsorber (M 12 X 1.5) ... .. eeerrrennnooenacannas 7.5 (A.2)
Castellated nut of rear half shaft ,,.......cviveniirinenennnnnenne 30-35 (217-253)
Allen bolts for NADELLA half shaft flange (M 10 - 8G) ......... cerans 4,1 (34.0
Allen bolts for LOBRO half shaft flange (M 8 - 12K) ......... eerans 4,3 (81, 1)
Allen bolts for LOBRO half shaft flange (M 10 x 55 -12K),.......... 8.3 (60, 0)
Hex bolts for radius arm bearing cap (M 10) ... ................c... 4.1 (34.0)
WHEEL IULS L, ...ttt ine it ineneeinn e orneanonnnonennsnrennns 13.0 (%4.0)
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SPORTOMATIC TROUBLE CHART

Malfunction

Cause

Remedy

1, Clutch slipping under full
throttle although not only
upon completion of a
shift

Oily clutch linings

Defective clutch

Improperly adjusted clutch
linkage

Replace clutch plate, eliminate oil
leak

Replace clutch
Readjust linkage (basic adjustment),

check clutch free play, check
clutch

2, Excessive clutch slippage
under open throttle upon
completion of a shift

Improperly adjusted control
valve

Readjust control valve for acceler-
ation upshift

3, Harsh or delayed clutch
engagement upon comple-
tion of a downshift

Improperly adjusted control
valve

Readjust control valve for deceler-
ation downshift

4, Clutch does not disengage

Improperly adjusted clutch
linkage

Leaks in connecting hoses or
vacuum reservoir

Defective diaphragm in
vacuum servo unit

Defective needle bearing in
pilot seat of input shaft
inclutch

Break in electric solenoid
circuit

Dirty or oxidized contact points
in gearshift lever switch, poor
ground to chassis

Defective solenoid in control
valve

Crimped or flattened hoses
(blocked air passage)

Check adjustment, reaccomplish
basic adjustment if necessary,
possibly check the clutch

Eliminate leaks

Replace vacuum servo unit

Replace needle bearing and oil
seal in turbine shaft

Repair damage, possibly by replac-
ing the fuse

Clean contacts or install new
switch, as appropriate; check

ground connection to chassis

Replace control valve

Replace defective hoses

SR 82
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Malfunction

Cause

Remedy

5. Engine dies when a shift is
made, idle speed cannot be
adjusted

Leak in hose between control
valve and vacuum servo unit

Defective diaphragm in
vacuum Servo unit

Leaking check valves in intake
manifold

Loose or defective hose between
control valve and vacuum

reservoir

Leak in vacuum reservoir

Replace hose

Replace vacuum servo unit

Replace check valves

Tighten or replace hoses

Eliminate leak

6. Clutch does not engage upon
completion of a downshift,
but engages harsh when
throttle is opened

Gearshift switch contacts stick~
ing, or shorting due foreign
matter in switch

Short circuit in wire between
switch and solenoid

Sticking solenoid in control
valve

Clean switch, free contacts, or
replace the switch

Repair damage, install new wire
if necessary

Replace control valve

7. Car leaps when gearshift
lever is released while
engine is idling and gear
engaged (engagement jerk)

Idle speed too high

Improperly adjusted control
valve

Readjust idle speed

Readjust control valve (for
deceleration shift)

8. Noisy torque converter
(high-pitch whining)

Not enough oil in torque
converter

Oil pressure too low

Torque converter losing oil
through pump hub

0Oil leaking through weld seam
between pump and turbine

Replenish oil in oil tank

Check oil pump

Replace oil seal in pump hub

Replace torque converter unit

Revised page 1, April 1969
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Malfunction

Cause

Remedy

9. Poor acceleration charac-
teristics despite well perfor-
ming engine and Sporto-
matic system

Defective torque converter:
check stall speed by setting
handbrake, depressing foot-
brake, shifting into D4, and
opening the throttle, Engine
speed should be between 2400
and 2800 rpm under the above
conditions

Caution:

When performing the above
test, watch the temperature
gauge. Do not let the tempera-
ture rise to the red field on

the dial

If the engine speed is higher than
stated here, and possibly continues
to rise, it will be necessary to
replace the clutch. If the lower
value (2400 rpm) cannot be at-
tained, the torque converter will
have to be replaced.
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QOutside diameter

76.12-76,48

Tolerance Wear
Measuring Point (new) Limit
mm/ inch mm/ inch
Selector fork in
sliding sleeve coupling
or sliding gear
Reverse gear 0,1-0,3 0.5
(,004"=, 012" ] (. 020"
1st and 2nd speed 0,1-0,3 0,5
(. 004" -, 012")| (, 020™)
3rd and 4th speed 0,1-0,3 0.5
(.004"-,012")| (,020")
Axial Play
. Synchronizing rings
1st speed Depending
2nd speed upon locally
3rd speed worn Molyb-
4th speed denum layer

(a)

(installed) (2,997" -
3.011")
. Input shaft
. Pilot bearing
journal
Runout max, 0,1 max, 0,1
(. 004™ (. 004") o
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TORQUE VALUES FOR SPORTOMATIC TRANSMISSION FASTENERS

Hex nuts in transaxle housing, M8

Hex-head set screw in elbow drive, M8
Detent cap screw in intermediate plate, M12
Oil filler plug, M24

Magnetic oil drain plug, M24

Brace plate retaining hex bolts in intermediate plate
Hex nut on input shaft, M24

Castellated nut on input shaft, M14

Pinion shaft stretchbolt, M12

Selector fork hex bolts, M8

Ring gear retaining hex bolts, M12

Stretchbolts for half-axle U-joint flanges, M10

Hex nuts in torque converter and vacuum servo unit, M8

Hex nuts in torque converter and starter, M10

Parking lock cap screw in transmission front cover, M12x1, 5
12-point hollow head screws in clutch pressure plate, M6

12-point hollow head screws in freewheeling support of torque

converter, M6

12-point bolts securing torque converter to coupling plate, M8

Bypass switch, M18x1, 5

Backup light switch, M18x1, 5

Hollow screw of elbow drive in guide bushing M 24x1. 5

mkp
2,1- 2,3
1.5
2.5-3.0
2,0- 2,5
2,0- 2,5
2,1-2,3
10-12
9,0-11,0
11 -12
2,5
9.5-10,0
3.5-4,0
2,1-2,3

4.7

1,4

1.4

2,4-2,6
3.5-4.0
3.5-4.0

2.2-2.4

1b-ft
(15, 2-16, 6)
(10, 8)
(18,1-21, 7
(14, 5-18,1)
(14, 5-18,1)
(15.2-16. 6
(72-87)
(65-80)
(80-87)
(18,1)
(69-72)
(25-29)
(15-17)
(34)
(34)

(10,0

(10, 0)
(17,4-18, 8)
(25-29)
(25-29)

(15.9-17. 4)
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Reassembly: .
Note the following points during reassembly:

1, Clean all parts in alcohol, Dry the housing and
clear compensating ports with compressed air,

2, Check parts for wear, Replace the master cylin-
der when the cylinder surface should show damage
due to scoring or rust, or have other deficiencies,

3. Thinly coat the cylinder walls, piston running
surface, and cups with ATE brake cylinder
paste.

4, Assemble in sequence shown in the exploded
view,

o, Insert secondary piston into master cylinder
housing, together with filler disc, primary
cup, supporting washer, spring seat, and spring
(large coil of spring must face housing bottom),

10,

6. Using a non-metallic tool, push secondary piston
into the housing until clearing the hole for the
hex stop bolt, then screw the stop bolt in to-
gether with washer,

Tightening torque is 1,0 to 1,2 mkp (7, 2 to

8.7 Ib-it), 11,

Note: Recheck proper seating of stop screw,
The screw must be in position ahead of the

secondary piston; the piston must move freely 12,

to the housing bottom,
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Push filler disc, primary cup, and supportin
washer onto the primary piston, then fasten
spring, spring seat, and stop sleeve to the

primary piston with the stroke limiting bolt,

Make sure that the lock ring is well seated,

. When replacing piston cups, make sure that

these are installed in proper positions (see
exploded view),

profile of the profile of the
primary collar separating collar

S

Fig,

(Points 10 thru 12 apply only to USA -type
vehicles equipped with the circuit failure
war g system. )

Coa. ..arning system plungers with ATE bra.
cylinder paste and install in housing togethe
with springs. See exploded view for assemb
sequence,

Use new O-ring in cap screw, Torque cap
screw to 1, 5 mkp (11 1b-ft),

Use new O-ring in circuit failure sender,
Torque sender to 1, 5 mkp (11 1b-ft).
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