Ng. Designation Each | pemoval operve dll::tnjiation frl:::h 1

28 | Circlip 1

29 | Thrust ring 1

30 | Restoring spring 2 Use only spring
fitting distributor

31 | Distributor cam 1

32 | Circlip 2

33 | Flyweight 2 Use only parts 2.4-2/2
fitting distributor

34 | Washer 2

35 | Distributor shaft 1

36 | Releasing contacts 1

2.4-2/4 Ignition Distributor - Assembly List Printed in Germany
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g14 IGNITION SYSTEM -~ ASSEMBLY INSTRUCTIONS

DISASSEMBLY AND ASSEMBLY OF IGNITION DISTRIBUTOR

Disassembly Checkup
1 - Remove contact breakers, 1 - If the radial play between the distributor shaft
2 = Remove vacuum governor, and the distributor housing is too large, replace
3 - Remove releasing contacts. distributor shaft and correct axial play by
4 - Mark installation position of fly weights. means of comp ting wash 1f the bushings
5 - Mark installation position of driver claw in of the distributor housing show too much wear,
relation to distributor shaft and distributor replace complette distributor,
housing.

2 - If the contact breaker plate shows too much
tipping play, replace contact breaker plate, If
the wear is shown on the distributor housing
itself, replace distributor,

Assembly

The following points must be observed:

1 - Lubricate distributor shaft,

2 - Watch out for correct position and number of
steel and fabric washers on distributor shaft,

Compensate axial play,

3 - Slide driver claw on distributor shaft observing
its installation position.

4 - Attach fly weights acc, to installation marks.

6 - Knock out pin for driver claw with a drift,

7 = Remove driver claw, watch out for location
and number of washers.

REMOVAL AND INSTALLATION OF IGNITION DISTRIBUTOR DRIVE SHAFT
Removal
1 - Remove spacing spring from drive shaft.

2 - Pull ignition distributor drive shaft out in
upward direction using puller VW 228b and
turning to the left.

3 - Remove washer from under ignition distributor
drive shaft,

(Caution! Do not drop!)

On the installed engine, the washer can be
removed with a magnet, On the removed
engine, tumn crankcase by approx. 180 so
that the washer will drop out,

Printed in Germany Disassembly and Assembly of Ignition Distributor 2.4-3/1
Removal and Installation of Ignition Distributor Drive Shaft
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IGNITION SYSTEM - ASSEMBLY INSTRUCTIONS 914

Installation
The following points must be observed:

1 - Check helical teeth of ignition distributor
drive shaft for wear, If wear of helical teeth
is excessive, be sure to check teeth of ignition
distributor drive gear,

2 - Check wahers under ignition distributor drive
shaft for wear; use new washers, if required.

3 - Adjust cylinder 1 to firing point,

Al that moment, the exhaust valve on
cylinder 3 will close and the inlet valve will
begin to open,

4 - Install ignition distributor drive shaft,

The offset slot in the top end of the distributor
drive shaft should be at an angle of approx 12°
in relation to the longitudinal axis of the engine;
the smaller sector faces towards vehicle out-
side,

5 - Install spacing spring,

When installing the distributor shaft in 1,8 liter
engines, beginning with 1974 models, use the
7,59 mark instead of the indicated TDC mark,

2.4-3/2 Removal and Installation of Ignition Distributor

Drive Shaft

Printed in Germany
- XV, 1974
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914

COVER PLATES

Observe during: Special
ol Desinstion Bk Removal Installation Instr.

1 | Engine cover plate front 1

right
2 | Engine cover plate front 1

left
3 | Warm air guide bottom 1

left
4 | Warm air guide bottom 1

right
5 | Engine cover plate rear 1
6 | Bushing 3

Printed in Germany

Cover Plates - Assembly List 3.1-1/1
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EXHAUST SYSTEM

Observe during: Spec.
2 t
i Diiguetion B4k | pemoval Installation Instr.
1 Hex. nut M 8, ]
self-locking
2 | Seal 2 Replace
3 | Exhaust muffler 1 Exchange if
heavily rusted

4 | Hex, screw M 6 1

5 | Spring washer 1

6 | wWasher 1

7 | Hex, screw M 6 1

8 | Washer 1

Printed in Germany Exhaust System - Assembly List 3,2-1/1
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EXHAUST SYSTEM 914

—~
No. Designation Each Observe during: Spec.
Removal Installation Instr,
9 | Sealing cone 1
10 | Sealing ring 1 Replace
11 | Damper pipe 1
12 | Hex. screw M 6 2
13 | Warm air elbow 2
14 | Cheesehead screw 4
15 | Washer 4
) e T
16 | Clip 2
17 Hex. screw 4
18 | Cover for warm air 2 Different at left
guide and right
19 | Warm air guide 2 Different at left
and right
20 | Hex. nut M 8 8 Tighten slightly, install
self-securing muffler, then tighten as
required,
21 | Heat exchanger 2 Different at left
and right, check for
damage, refinish
sealing surfaces,
if required
22 | Sealing ring 4 Replace
3.2-1/2 Exhaust System - Assembly List II, 1971 . Printed in Germany
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914

EXHAUST AND HEATING SYSTEM

o SR Rach Removal e dll:ft:?iauon 'ISHP::-
1 | Connection pipe 2
2 | Hose clip 5
3 | Heating air hose 2
4 | Hex. nut M 6 4
5 | Spring ring 4
6 | washer 4
7 | Holding plate 1
# | Heating air blower 1
Printed in Germany Heating air blowe with hoses - Assembly List 3.2-1/3
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EXHAUST SYSTEM 914

Effective with 1974 Models

Nr, Description Qty removing e wh:::umng Reverences B
X Bolt 3

2 Tail pipe 1

3 Gasket 1 Replace

4 Muffler 1

3,2-1/4 Exhaust System - Exploded View XV, 1974 - Printed in Germany
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914 COOLING SYSTEM ]

Printed in Germany Cooling System - Assembly List 3,3-1/1
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COOLING SYSTEM

914

Nas Dl griaticn Each Removal S dll:t:i]:%iatlon ?np:t:.
1 | Cover for cover plate 1
2 | Multi-tooth socket 1
head screw M 8
3 | Spring washer 1
4 | Hex. nutM 8 1
5 | V-belt 1 Check for wear Adjust tension 3.3-2/1
6 | Multi-tooth socked head 3
screw M 8 x 39
7 | Spring washer 3
8 | Washer 3
9 | Covering cap 1
10 | Pulley 1
11 | Cooling blower impeller 1 Remove and install
12 | Squarehead nut M 7 4 iﬁ:ﬁ:tf:;:t::; 3,3-2/2
13 | Spring washer 4
14 | Multi-tooth socket head 4
screw M 7 x 52
15 | Spacing washer 1
16 | Hex, screw M 8 1
17 | Spring washer 1
18 | Hex, nut M 8 1
19 | Cheesehead screw M 6 x 30 1
20 | Spring washer 1
21 | Cover plate for altern, 1
22 | Alternator 1
28 | Sealing ring for 1
alternator
24 | Connecting elbow for 1 3.3-2/2
alternator
25 | Hex. nut M 8
26 | Spring plate 4
27 | Cooling blower housing
N l:lf. rear f:;:::r and install 3.3-2/2
ooling blower housing 1
half, front
29 | Hex, screw M 8 x 30 3

3.8-1/2 Cooling System - Assembly List

Printed in Germany
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g4

COOLING SYSTEM I

&

Designation

g

Observe during:

Spec.
Instr,

HEE L EEEEEEEE

3 S

51
52

g

Spring washer
Cheesehead screw M 6 x 20
Spring plate
Closing flap for air retum
Sight hole cover

Plug

Hex, screw M4 x 8
Washer

Square nut
Cheesehead screw M 6 x 10
Spring washer

Holding spring for shaft

Throttle valve right
with shaft

Bearing piece
Handle for throttle valve
Throttle valve left

Flug

Hex. screw M 6

Roller for cooling air
control

Sealing washer
Cable for cooling air
control

Hex, screw M 8 x 15
Washer
Washer for thermostat
Thermostat
Holder for thermostat

L o B T Y Lo - - - R T R . [ T S

O e e e

8.3-2/3

3.3-2/3

Printed in Germany

Cooling System - Assembly List

3.3-1/3
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I COOLING SYSTEM o914

EETE

Observe during: s
No. Designation Each 2
igna Removal Installation Instr,

56 | Cylinder jacket right 1
57 | Bushing for connecting 2

pipe
58 | Bushing for cable 1
59 | warm air guide right 1

front
60 | warm air guide right 1

rear
61 | Cylinder jacket left 1
62 | Warm air guide left 1

front
63 | wWarm air guide left 1

rear
64 | Protective cap for oil 1

pressure switch
65 | Hex, screw M 6 2
66 | Spring washer
67 | Starp for ignition coil 1
3.3-1/4 Cooling System - Assembly List Printed in Germany
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914

COOLING SYSTEM

CHECKING AND ADJUSTING OF V-BELT TENSION

Checking V-belt Tension

The V-belt tension is commect when the V-belt can
be dep d in the center by approx. 156 mm
(.6 in.) by energetic thumb pressure.

The belt should not show any traces of excessive
wear, such as frayed edges or slit flanks. Oily
belts can often be made again fit for use by
washing in a P-3 solution and subsequent thorough
rinsing in clear water. Do not use gasoline.

Adjusting V-belt Tension
1 - Remove cover for cover plate,

2 - Loosen multi-tooth socket screw M 8,

8 - Adjust tension of V -belt so that the belt can
be depressed by approx. 15 mm (.6 in.) by
energetic thumb pressure, For this purpose,
push altemator to the left or right.

4 - Tighten screw,

Printed in Germany Checking and Adjusting of V-belt Tension  3,3-2/1
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COOLING SYSTEM 914

REMOVAL AND INSTALLATION OF COOLING BLOWER HOUSING

Removal Installation

1 - Unscrew 3 multi-tooth socket screws and For installation proceed as follows:
remove V-belt pulley and blower impeller

1 - Adjust throttle flap for cooling air control.

2 - Attach elbow for altemator into front cooling
blower housing half,

2 - Remove spacing washer,

3 - Remove cover plate for alternator and
generator,

Note:
The cooling blower housing can also be
taken off without removing generator,

4 - Disconnect cable for cooling air control
from shaft.

5 - Unscrew 4 hex. nuts M 8 and remove cooling
blower housing halves front and rear
together.

3 - Adjust V-belt tension.

8.3-.2/2 Removal and Installation of Cooling Blower Housing Printed in Germany
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914
COOLING SYSTEM

REPLACING COOLING BLOWER IMPELLERS

The cooling blower impellers are now supplied
with the TDC mark only, The appropriate ignition
timing notch must be made prior to installation,

27° timing mark = 52,5 mm along the
circumference

7.50 timing mark = 14,6 mm along the
circumference

Making Timing Notch

1, Scratch-mark location of timing mark (from
TDC) with aid of a vlexible measuring tape.

2, Make timing notch with a triangular file,

3, Mark notch with red paint,

Printed in Germany - XV, 1974 3.,3-2/3
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COOLING SYSTEM 914

AUTOMATIC COOLING AIR CONTROL

Removal

After loosening holding springs, the righthand
throttle flap with shaft can be removed and the
lefthand throttle flap can be disconnected.
Installation

The restoring spring should rest with its bent ends

against the holding spring lug and behind the
cable guide.

Adjustment

1 - Assemble all control parts, lubricate joints
and bearing points with paste on molybdenum
disulfide base,

C — 2 - Push throttle flaps into closing position and
C tighten cable control.
C D
3 : i 5 Checking Thermostat
C = - J i o
C = Y Heat thermostat in water, At 85-70 C (149~
C : f ;] 158 F) water temperature the pressure capsule
C = g ) lenght (a) should be at least 46 mm (1.81 in.).
ke D
C : — R
L -2
- >
L - |
| N |
3,3-2/4 Automatic Cooling Air Control Printed in Germany
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914 OIL CIRCUIT

DESCRIPTION

The oil is sucked by the oil pump and through the oil strainer out of the crankcase and is forced via the
oil filter and oil cooler into the oil duct. Part of the oil arrives at the crankshaft bearings and flows from
there through holes in the crankshaft to the conrod bearings. Some of the oil will flow to the camshaft
bearings. The remaining oil flows through the hollow push rods into the rocker arm bores and lubricates
the pertinent bearings. Splash oil and oil fog will lubricate the valve stem and will then flow through the
protective tubes of the push rods back into the crankcase. Cylinder walls, pistons and piston pins are
lubricated by centrifugal lubrication. The engine oil returning from all lubricating points and from the
oil pressure control valve at end of oil circuit collects at the bottom of the crankcase and is then again
circulated by the pump.

0Oil Capacities: Oil Dipstick:
with ofl filter change......cevuvuun. 3.5 lits. top mark - max. capacity
without oil filter change.......... ee 3.0 lits, bottom mark - min,. capacity (approx. 2.5 lits,)

0il Pressure:

( mea%ured cnouil pressure switch; only for oil grade SAE 30)

at 70 C (158 F) oil temperature 5

at 2,500 IPM u.vuvasnannannsnaaa.. approx. 3.0 kg/cm (42 psf)
(min, 2.0 kg/em™ = 28 psf)

Printed in Germany Description 4.1-1/1
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OIL CIRCUIT 914

0il Pressure Valves:

The flow of the engine oil through the oil cooler
is controlled by the oil relief valve in
front of the oil cooler as follows:

a = The ofl is cold and thick:
Oil pressure very high.
Piston in lowest position,
Oil flows directly to lubricating points,

b - The oil is warming up and becomes thinner:

Ofl pressure drops,
Ofl flows directly and partially through ofl
cooler to lube points,

¢ = Oil is at operating temperature and thin:

Oil pressure low.

Piston in highest position,

0il can flow only through ofl cooler to lube
points,

The lateral oil pressure relief valve at
end of ofl circuit will maintain the ofl pressure
within range of crmgshlﬁ and camshaft bearings
to approx. 2 kg/cm (28 psi).

4,1-1/2 Description Printed in Germany
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014 OIL CIRCUIT

0il Pressure Switch:

The oil pressure switch serves to control the oil
pressure,

a - Oil pressure increases when engine is started: b - Oil pressure too low with the engine running:
Contact opens (0,15-0,45 kg{cm2- 2-6.4 psi). Contact closes.
Control lamp extinguishes, Control lamp lights up,

Oil Filter:

The oil filter is in the main flow and stops even the smallest contaminations, A ball valve in the ofl
filter flange guarantees the oil supply of the engine even when the oil filter is clogged.

//////////.—’/////ﬂ

V/// Pl T

e

a - Normal oil flow, b - Oil flow with oil filter clogged.

Printed (n Germany Description 4.1-1/3
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014 OIL CIRCUIT ]

DESCRIPTION

Beginning with the 1972 model, the engines are equipped with an oil baffle plate. The baffle plate
ensures that the oil pick-up tube remains immersed in oil at all times. The baffle plate has a contoured

gasket and is bolted to the oil pick-up tube,

Printed in Germany Description 4,1-1/5
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OIL CIRCUIT 1

TOOLS

No. Designation Special Tool Explanations

1 | Tester for ofl cooler Vw 661/2

2 | Puller for ofl pump cover Vw 803

3 | Spanner for oil filter Commercial

4 | Insert for multi-tooth
socket screw M 14 Commercial

5 | Tester for oll pressure and
oil pressure switch

6 | Ofl pressure switch spanner Commercial

Printed in Germany Tools 4.1-2/1
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] OIL CIRCUIT

914

4,1-2/2 0il Circuit - Assembly List

Printed in Germany
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914 OIL CIRCUIT

) Observe during: Spec,
No. Designation Each Removal Installation Nude.
1 | Cover for ofl filler 1
2 | ofl filler 1
3 |Hex.nutMé6 2
4 | Spring washer 2
5 | Seal for oil filler 1 Replace
6 | Ofl vent 1
T |Seal 1 Replace
8 | Ofl dipstick 1
9 |Hex,nutM38 & Tighten to 2,0 mkg
(14,5 ft,1bs,)
10 | Spring washer 4
11 | Oil pump housing 1 Check for wear 4.1-3/1
12 | Seal for oil pump housing 1 Replace
13 | Hex, nut M 6, self- 4
securing
14 | Spring washer 4
15 | Oil pump cover 1 Pull off with Grind scored cover
VW 803, check flat
for wear
16 | Sealing ring for ofl 1 Replace, lubricate
pump cover
17 | Oil pump gear 1
18 | Drive shaft 1
19 | Oil pressure switch 1
20 | Closing screw M 22 x 1.5 1
21 | Sealing ring 1 Replace
22 | Spring 1 Check for spring
tension
23 | Piston for ofl relief valve 1 Check for wear 4,1-4/1
24 | Closing screw M 16 x 1,5 1 with insert for multi-tooth socket
screw M 14, loosen and tighten
25 | Sealing ring 1 Replace
26 | Spring 1 Check spring
tension
27 | Piston for ofl pressure 1 Check for wear 4,1-4/1
control valve
28 | Closing nut M 8 1 Tighten to max,
1.3 mkg (9.4 ft.1bs,)
29 | Sealing ring 1 Replace
30 | Oil strainer closing 1 Sealing surface must
cover be plane
Printed in Germany 41-2/3
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OIL CIRCUIT

914

Observe during: Spec. -
N e T Removal Installation Instr,
31 | Seal 2 Replace
32 | Oil strainer 1 Clean
33 | Closing screw 1 Tighten to 2.2 mkg
(15,9 ft,1bs,)
34 | Sealing ring 1 Replace
35 |Hex.nutM&6 3
36 | Spring washer 3
317 Washer 3
38 | Oil cooler 1 Check with VW 661/2 4.1-4/1
for damage and leaks
39 | Sealing ring for oil 2 Replace
cooler
40 | Oil filter 1 Loosen and tighten 4,1-4/3 -
with special spanner
(1.5 mkg = 10.8 ft.1bs,)
41 | Hex, nut M 8 2
42 | Spring washer 2
43 | Intermediate flange for 1
oil filter
44 | Seal 1 Replace
4,1-2/4 0Oil Circuit - Assembly List Printed in Germany

carmanualsonline.info




914 OIL CIRCUIT

REMOVAL AND INSTALLATION OF OIL PUMP

Removal Checkup

1 - Remove oil pump with 2 mounting levers. 1 - Check oil pump housing and oil pump cover,
in particular bearing points of gear wheels
prior to installation for wear, Scored parts
will result in unpermissible pressure losses.

2 - Check contact surface for oil pump on
crankcase for cleanliness and damage,

Installation

The following points must be observed:

1 - Lubricate gear wheel and drive shaft and
insert into ofl pump housing.
2 - Pull oil pump cover with puller VW 803,

2 - Install ofl pump cover with lubricated rubber
sealing ring into housing.

3 - Following assembly, check gear wheels for
perfect running,

4 - Install oil pump with new seal into crankcase,
The journal of the drive shaft should be in
alignment with the slot in the camshaft gear,

§ - Center oil pump by two crankshaft revolutions
and tighten hex, nuts,

Printed in Germany Removal and Installation of Oil Pump 4.1-3/1
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l OIL CIRCUIT

914

REMOVAL AND INSTALLATION OF DOUBLE OIL PUMP SPORTOMATIC —

7 » 15 u B 12

1 - Sealing nut M 8

2 - Closing screw

3 - Spring

4 - Piston

5 = Cover

6 - Seal for intermediate
plate and cover

T - Gear wheel outside top

8 - Gear wheel outside bottom

Removal

Remove plate spring prior to pulling off inter-
mediate plate, so that the sealing rings in
intermediate plate are not damaged.

6 2

9 - Sealing ring for intermediate plate
10 - Intermediate plate

11 - Plate spring

12 - Shaft bottom with gear wheel inside
18 - Shaft top with gear wheel inside

14 - Housing for double oil pump

15 - Seal for ofl pump housing

Checkup

If damage on the housing, on the intermediate
plate or on the cover shows up, replace entire

oil pump, But if leaks are to be repaired, it is

permitted to replace seals and sealing rings also
individually.

4.1-3/2 Removal and Installation of Double Oil Pump Printed in Germany

Sportomatic
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914 OIL CIRCUIT

REMOVAL AND INSTALLATION OF OIL PRESSURE VALVES

Removal 3 = To prevent any damage to bore in housing be
sure that the upper end of the spring does not

A binding piston can be pulled out after screwing wipe against housing,

in a tap,

Installation

1 - Check piston and bore in housing for score
marks. Remove score marks carefully and
replace piston, if required,

3 ~Chaching 1ping. Remark:

Check oil relief valve in the event of trouble in
the oil circuit, but definitely if the oil cooler

ST, . . qommel valvey leaks, If the piston binds at TDC there is the

bottom 1 ladessl danger that the oil cooler will develop a leak

Oil relief | Ofl pressure

Spring lenght 23.4 mm |16.8 mm when the oil is thick. Binding at BDC will cause
loaded (0.92 in,) | (0.86 in,) the oil to flow directly into the crankcase and
Load 11.1kg | 4.35kg SECSRAMA o e w6 M Uy

(24.5 Ibs.) | (9.59 Ibs.) Sentichent.

CHECKING THE OIL COOLER

1 -Chockoﬂmduﬁuhahlndtlghlmtgf
all welded plates, Test pressure 6 kg/cm
(85 psi). Tester for oil cooler: VW 661/2
(self-made),

2 - Leaking oil cooler: check oil relief valve,

Printed in Germany Removal and Installation of Oil Relief Valve 4.1-4/1
Checking the Oil Cooler
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OIL CIRCUIT 914

CHECKING THE OIL PRESSURE SWITCH

The check is made with the engine at operating
temperature, using a plain tester with pressure
gauge and inspection lamp.

1 - Unscrew oil pressure switch and screw into
tester,

2 - Insert tester into crankcase instead of oil
pressure switch and connect inspection lamp
to oil pressure switch on the one hand and to
terminal 15 of the ignition coil on the other,
Switch on ignition, the inspection lamp should
light up. If the lamp does not light up, replace
switch,

3 - Start engine. Watch pressure rise on pressure
gauge with growing speed, while the lamp
extinguishes, The contact of the switch should
remain closed and the lamp should light up as
long as the gil pressure {is still under 0,15-
0,45 kp/cm™ (2-6.4 psi).

4 - Stop engine, The lighting up of the inspec-
tion lamp might be delayed somewhat, since
the ofl pressure will drop only slowly.

5 - The oil pressure switch is sealed by means of
the tapered threads. Upon installation, the

switch should not be tightened excessively to
prevent any damage to threads.

1 - Check sealing surface on flange for ofl filter
for cleanliness,

2 -Lubricate rubberseal slightly.

3 - Screw filter in manually until seal is seated.
4 - Tighten ofl filter with spanner,

5 = Fill up with engine oil.

6 - Start engine and check for leaks,

T = Check oil level and fill up with ofl, if
required,

Remark:
Washing and cleaning of oil filter is not permitted,

4.1-4/2 Checking the Oil Pressure Switch Printed in Germany
Installation of Oil Filter
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a4 OIL CIRCUIT

INSTALLING CONTOURED GASKET

Installation Subsequent Installation
When installing contoured gasket to the oil baffle Subsequent installation is possible beginning with
plate, use a silicone adhesive. engine No. W 0 074 387, Engines manufactured

as of this number are equipped with a modified
oil pick-up tube and a circumferential retaining
rib,

oy
A

Printed in Germany Installing Contoured Gasket 4,1-4/3
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914

CYLINDER HEAD WITH VALVES 1

TOOLS

No. Designation Special Tool Explanations
1 | Clamping plate with wear-measuring Vw 689/1
instruments for valve guides
2 | Feeler gauge Commercial
3 | Valve adjusting spanner Commercial
4 | Valve grinder Commercial
5 | Valve spring pusher VW 811 s
Printed In Germany Tools 5.1-1/1
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l CYLINDER HEAD WITH VALVES 914

Observe during: Spec.,
. Designation Each
e Removal Installation Instr,
1 | Cylinder head cover 2 Replace
2 | Gasket for cylinder 2
head cover
3 | Hex. nutM7 8 Tighten to 1,4 mkg
(10.1 ft.1bs.)
4 | Spring plate 8
5 | Bearing piece 8 Check for wear Slot facing down-
and scoring marks wards
6 | Exhaust rocker arm 4 Check for wear 5.1-2/1
and scoring marks
T | Thrust washer
8 | Spring 4
5.1-1/2 Cylinder Head with Valves - Assembly List Printed in Germany
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914 CYLINDER HEAD WITH VALVES
Observe during: Spec.
Ne. Taesignation Esch Removal Installation Instr,
9 | Inlet rocker arm 4 Check for wear and
scoring marks
10 Valve adjusting screw 8 5.1-3/3
11 | Hex. nut M8 x 1 ]
12 | Rocker lever shaft 4 Check for wear and
scoring marks
13 | Securing clip for 2 Observe installation
protective tubes position
14 | Push rod 8 Check for out-
of-true
15 | Sealing ring white 8 Replace
16 | Sealing ring black 8 Replace
17 Protective tube for 8
push rod
18 | Tappet 8 Check for wear Install with engine
and scoring marks oil
19 Hex. nut M 10 16 Observe sequence 5.1-2/2
during tightening,
tighten to 3.2 mkg
(23.1 ft.1bs.)
20 | Washer 16
21 Cylinder head Cylinder head right 5.1-2/2
with tapped hole
for temp. feeler
22 | Cheesehead screw M 5 x 10 2
23 Washer 2
24 Cheesehead screw M 6 4
25 Washer 4
26 | Baffle plate 2 Different at left
and right
27 | Valve cone piece 16 Fit, if play is 5.1-3/1
excessive
28 | Valve spring disk 8
29 | Valve spring 8 5.1-3/1
30 | Oil deflecting ring 8 Replace, lubricate
31 Inlet valve 4 Check seat surface
and stem for wear
32 t 4
Elinasi-yatee with valve spring 5.1-3/1
pusher VW 311s and
refinish, if required
33 | Inlet valve guide 4 Check with wear
. measuring instrument 5.1-2/2
d
34 | Exhaust valve guide VW 689/1
Printed in Germany Cylinder Head with Valves - Assembly List 5.1-1/3
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914 CYLINDER HEAD WITH VALVES

Checkup Installation
1 - Check tappet face and stem for wear and 1 - Insert tappet with engine oil.
scoring marks,
2 - Slide protective tubes with new sealing rings
Tappet: 23.96-23.98 mm dia. up to stop. Do not damage sealing rings,
(.9433-,9441")
Wear limit: 23,93 mm (.9421") 3 - Slide bearing pieces on rocker arm shaft in

such a manner that the slots will face
downwards and the broken edges outwards
when settling on studs,

A e

2 - Check push rod between two holding devices
for deformations.

Out-of -true: max. 0.3 mm (.0118")

3 - Check rocker arm, bearing pieces and rocker
arm shaft for wear,

Rocker arm: 20,00-20,02 mm dia.
{.7874-,7882") 4 - The securing clip for the protective tubes
Wear limits: 20,04 mm dia. (.7890%) should enter the slots of the bearing pieces
Rocker arm shaft: 19,95-19.97 mm dia. and should rest on bottom edges of protective
(.7854-,7862") tubes.
Wear limit: 19,93 mm dia, (.7846")

—
el B s

If the axial thrust surface of the rocker arms or

bearing pleces are showing score marks, refinish-
ing with fine emery cloth is permitted.

Printed In Germany Inspection and Installation of Valve Train 5.1-2/1
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CYLINDER HEAD WITH VALVES 914

INSPECTION AND INSTALLATION OF CYLINDER HEAD

Checkup 2 - Pre-tension cylinder head nuts slightly at first
and then tighten well in correct sequence.

1 - Check cylinder heads for cracks in combustion
areas and exhaust ducts as well as for leaks
on cylinder support. Replace damaged cylinder
heads.

2 - Check spark plug threads and studs for damage
and tight seat, Install helicoil thread inserts,
if required.

Installation

1 - Replace sealing ring for cylinder head. 3 - Screw on baffle plate.

CHECKING VALVE GUIDES

When repairing engines with leaking valves it is not enough to refinish or replace the valve seats and the
valves, but it is also required to check the valve guides for wear and replace the guides, if required. This
checkup is particularly important on engines which have been running for a long time and on exhaust
valve guides,

If wear is too high, replace cylinder head until a repair method is recommended.
1 - Remove residue with a cleaning tool.

2 - Place cylinder head on clamping plate for
cylinder head VW 689/1 (self-made) - with
combustion chamber ends up - end screw
down together with measuring bridge.

3 - Insert dial gauge into holder and attach dial
gauge extension,

4 - Place new valve into guide to be checked and
hold in such a manner that the stem end is
flush with guide.

§ - Adjust dial gauge and determine rocker play.

Intake | Exhaust | Wear
valve | valve Limit

guide | guide

Rocker play 0.45mm 0.45mm| 0.9 mm
(.01777) | (L0177 | (.0354")
ID 8,00~ 9.00- B.06-

8.02mm| 9.02mm| 9,06 mm
(.8150- | (.8543- | (.3173-
.3158") | .3551") | .3567")

5.,1-2/2 Inspection and Installation of Cylinder Head Printed in Germany
Checking Valve Guides
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914 CYLINDER HEAD WITH VALVES

Valve seats showing evidence of wear or burnoff
can be refinished as long as theopcrmissﬂ:le seat
width is maintained and the 15 chamfer at its
outer circumference does not exceed the OD of
the valve seat ring, If it does, replace engine
head with a new or overhauled part. Exchanging

valve seat rings is impossible with conventional / / 4
shop means, since the rings have been inserted J - 7/
in a chilled condition, I /,A- ' /

e e ST

‘»;;);));\\\\\\\\\\_\G'
Width of valve seats (a) : ,,6/‘1.‘
Intake 1,8-2,2 mm //,l'///\\\\‘
(.0709-,0866 in.) ///

Exhaust 2,0-2.5 mm '
(.0787-,0984 in.)

Sequence

1 - Finish 30° surface for nlet valve,

ey
DN
2 - Finish 45° surface for exhaust valve.
These seats must be finished with particular care 45° T
to guarantee a perfect concentric seat. The
material removal should be restricted to a mini-
mum to prevent early unusability of the rings.
The refinishing must be terminated as soon as the N
entire seat surface has been coverred,
Printed in Germany Refinishing valve seats 5.1-2/8
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9l4

3 - Refinish '?50 surface,

Chamfer bottom edge of exhaust valve seat
ring slightly.

75°7

15[

3 - Refinish 75° surface.

Chamfer bottom edge of exhaust valve seat
ring slightly.

4 - Refinish 15° surface.

Finish upper edge of seat ring until the
specified seat width is obtained.

5 - The valve seat can be checked with a new
valve.

5.1-2/4 Refinishing Valve Seats

Printed in Germany
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914 CYLINDER HEAD WITH VALVES

REMOVAL AND INSTALLATION OF VALVES

Removal

1 - Remove valves with valve spring pusher

Vw 311 s,

2 - After extended operation, some burr may ‘
develop at the contact surfaces of the valve _J T
keepers, which must be removed with a )
smooth file prior to pulling out valve, e "

Checkup

1 - Check tension of valve springs.
Lenght under load: 30,0 mm (1.2")
Load: 72.5-83.5 kg (160-184 1bs,)

2 - Check valve keepers, Valve keepers with score
marks can be ground down at separating sur-
faces until the valve can still be turned with
the valve keepers compressed,

3 - Check valves for wear, particularly seat and
stems, When no refinishing of seat on the
machine is required, grind in valves on valve
seat rings.

Installation

1 = Coat valve stem with molybdenum disulfide
paste and insert valve into guide,

2 - Slide oil scraper ring on valve stem,

3 - Install valves with valve spring pusher
Vw 311 s,

Printed in Germany Removal and Installation of Valves 5.1-3/1
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REFINISHING VALVES ™
Valves on which the valve seat surface shows

evidence of wear or burnout, can be refinished

on a valve cone refacing machine or a valve

cone grinder,

Intake valve Exhaust valve

39.1-39,3 mm dia.
(1.5394-1,5472")
116,8-117,3 mm
(4.5984-4,6181")
7.94-7,95 mm dia.

32.7-33.0 mm dia.
(1.2874-1,2992")
117,0-117.5 mm
(4.6063-4,6260")
8.91-8.92 mm dia,

{.%126-.3130"} (.%508-.3512"}
d | 29 30 45

For 1,8 liter engines beginning with 1974 models

Intake valve Exhaust valve -\

A| 40.8-41 mm dia,
(1,60-1.61 ")

B| 117,0-117,5 mm
(4,606-4,626")
C 7.94-7,95 mm dia, | 8.91-8,92 mm dia,
<l (.3126-.3129 ") (.3507-,3511 ")

d| 29030 45°

33,7-34 mm dia,
(1.32-1,33 )
116,8-117.5 mm
{4.598-4,626")

CHECKING FOR LEAKS
Valves can be checked for leaks by establishing a contact pattemn.
Contact Pattern

1 - Coat valve cone surface slightly with surface ink,

2 - Place valve into valve guide and rotate under slight pressure on valve seat by approx, 1/4 tum,

3 - Lift valve from seat. The contact pattern will then show which spot did not sipport the valve.
Refinish valves, if required,

GRINDING-IN OF VALVES

With perfectly finished valve seat rings and new valves, grinding-in is not necessarily required,

1 - Coat one valve seat with grinding paste and
insert valve into guide,

2 - Place rubber sucker with handle on valve disk
and rotate valve while grinding, Score marks
on seats can be prevented by constantly lifting
and uniformly tuming of valve during the
grinding.

) o
s THTR

Caution!

Carefully remove grinding paste following
grinding operation.

5.1-3/2 Refinishing of Valves
Grinding-in of Valves

Checking for Leaks

XV, 1974 -Printed in Germany
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VALVE CLEARANCE

Valve clearance should be checked or adjusted only when the engine is cold,

Valve clearance: Intake 0,15 mm (0,006 in.)
Exhaust 0.15 mm (0,006 in,)

When the engine is warming up, the clearance will at first increase and will finally retum to the set
values when the operating temperature is attained, Inspections during the specified intervals must be
completed with particular care.

Adjustment of the valves will have the desired succes only if the valves are perfectly sealing, if there
is no unpermissible play on the valve guides and if the stem ends are not wom out.

Insufficient clearance:

Burning of valves or valve seats,

Distortion of valve stem,

Irregular performance by reduced compression.
Irregular running of engine,

Alternations to engine timing.

Excessive clearance:

Increase in noise from valve gear,

Irregular running of engine.

Alternation of engine timing.

Unsatisfactory performance by insufficient filling of cylinders.

ADJUSTMENT OF VALVES

Valve clearance is adjusted in the firing order
1-2-3-4 Cylinder,

The piston of the cylinder to be adiusted must be
at TDC of the compression stroke, because both
valves will then be closed,

1 - Set no. 1 piston at firing point (white notch,
i.e., TDC mark).
2 - Check valve clearance with feeler gauge,

Intake 0.15 mm (0, 006 in,)
Exhaust 0,15 mm (0,006 in,)

Printed in Germany - 1, 1971 Valve Clearance 5.1-3/3
Adjustment of Valves
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3 - Adjust valve clearance with valve adjusting
spanner and feeler gauge.

The valve clearance is set correctly when the
feeler gauge can be smoothly inserted in
between the adjusting screw and the valve stem.,
Inserting the feeler gauge with more or less
force would be wrong.

4 - Hold adjusting screws and tighten counter nuts,

5 = Check adjustment,

6 - For additional adjustment of valves on
cylinder 2, 3 and 4, keep tumning crankshaft
to the left until the finger of the distributor
rotor is offset by 90° in each case,

5.1-3/4 Adjustment of Valves Printed in Germany
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