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This book will help the user to get the best results from the engine. No engine
will run without care, but it will give good service if given the attention described
in this book. 3



Please remember . . .

.+ . an engine needs fuel—
| Keep fuel, tank, filter and piping clean.

... an engine needs lubricating oil—
Use the correct grade of oil. Keep oil
levels topped up.

...an engine needs air—
Keep air cleaner clean. Keep air inlet
manifold and entire exhaust system free
of carbon and any other restriction.
Keep fan air intake unrestricted.

®
After approximately 20 hours initial running-in of a new or over-
hauled engine, the following points should receive attention: .

(a) Tighten cylinder head nuts

(b) Check valve rocker clearance

(¢) Drain lubricating oil from sump and refill with clean oil
(d) Check fuel filter

(e) Check all nuts and bolts for tightness

(f} Check clutch adjustment

Requests for spares and service should be directed to

Hawker Siddeley (Hamble) Ltd.
Petter Armstrong Service Division,
Hamble, Southampton Hamble 2061

or your nearest Service Depot at:
Hawker Siddeley {Hamble) Ltd.
Petter Armstrong Service Division, B
15-17 Haddon Street, Aberdeen Aberdeen 21217 . .
Hawker Siddeley (Hamble) Ltd. i

1 Petter Armstrong Service Division,

Woalker Square, Cowal Street,

Maryhill, Glasgow Maryhill 1265

Hawker Siddeley (Hamble) Ltd.

Petter Armstrong Service Division,

Limewood Road., Seacroft, Leeds, 14 Leeds 20965

4 Hawher Siddeley (Hamble) Ltd.

Petter Armstrong Service Division,

Cliff Works, Burton-on-the-¥YWolds,

Loughborough, Leics Wymeswold 333

Hawker Siddeley (Hamble) Ltd.

Petter Armstrong Service Division,

Bridge Works, Staines, Middx. Staines 51333
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technical data

Bore
Stroke

Power and speed (B.5. rating)

Cubic capacity
Compression ratio
Lubricating oil pressure
Compression pressure

Fuel injection release pressure ...

Fuel injection timing (by spill) ..

Inlet valve opens ...

Inlet valve closes ...

Exhaust valve opens

Exhaust valve closes

Fuel tank capacity (engine mounted)
Ol capacity

Lubricating ol

Fuel oil

3in. (76-2 mm)
3in. (762 mm)

I+5 bhop. @ 1000 revimin
25 bhop @ 1500 rev/min
3 b.h.p, @ 1BOD rev/min

348 cu. cm (11-2 cu. in)

19-5:1

12 Ib/sq. in. (0-84 kg/sg. em)
735 Ibfsg. in. (5168 kg/sq. cm)
1000 to | 199 rev/min

2137/2363 Ibfsq. in. (150-2/165-9
kgfsq. cm)

1200 to |BOO rev/min
2650/3150 Ibsq. in. (200/221
kg/sq. em)

23° before T.OLC. 1000 to 1 299 rev/min
267 before T.O,C. 1300 to 1800 rev/min

& before T.D.C.
30° after B.D.C.
19° before B.D.C.
7 after T.D.C.

1§ gal (6-8 litres)
63 pints (3-8 litres)
See approved list

A high grade light distillate diesel fuel
in accordance with B.5. Specification
Mo, 2869:1957 Class A

Camshaft end float

Crankshaft end float (new)
Crankpin ovality (not to exceed)
Cylinder bore (new)

Piston ring gap (new)

Piston ring gap (not to exceed)
Exhaust vilve lift by decompressor (max)
Bumping clearance

Walve rocker clearance (cold)
Main bearing clearance (new)
Large end bearing clearance (new)

Pulley sizes:
All marks
Marks 1, 11, 10, 1¥
Cylinder rebore diameters:
Amount oversize
0-020 in. (0-508 mm)

0040 in. (1016 mm)

0-008/0-012 in (0-15/0-3 mm)
0-00&/0-016 in. (0-15/0-4 mm)

0-003 in. (0-08 mm)

2999530005 in. (76-187/76-213 mm)
0-009/C-014 in. (0-23/0-35 mm)

0-06 in. (I-5 mm)

002 in. (0-508 mm)

0-0315/0-040 in (0-837/1-016 mm)
0010 in. (0-25 mm)

0-002/0-0042 in. (0-05/0-10F mm)

0-002/0-0042 in. {0-05/0-107 mm)

5in. diameter x 44 in, face

5 in. diameter x 7 in. face

Bore diamerer
3019530205 in. (767 T6-T2 mm)

3-0395/3-0405 In, (76-3/76-33 mm)

§
Crankshaft regrinding diameters:
Amount undersize Main jeurnal diameter Crankpin diameter
0010 in. | 737/1-7362 in. 1-740/1-739 in.
{0-254 mm) {d4-12/44-009 mm) (44-20/44-17 mm)
0-020 in. |-T27{1 -T262 in. I-730/1-729 in.
{0508 mm) (43-86/4384 mm) (43-94/43-81 mm)
0-030 in. 1-717/1-7182 in. 1-720{1-719 in. :
{0-762 mm) (43-61/43-59 mm) (43:69/43-66 mm)
0-040 in. 170717062 In. 1-F10/1-709 in.
{1-01&6 mm) {43-36/43-34 mm) (43-43/43-41 mm) \
5
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installation

. Engine bearers

Engine mounting superstructure must be of rigid construc-
tion and neither deflect nor twist when subjected to the engine
weight.

2. Erection

(a) Installation drawings are obtainable from Petters Limited
or their agents.

(b) Petters Limited or their agents should be consulted in the
following cases:
(i) Before proceeding with any new form of installation.

(i) Where the use of anti-vibration mountings is contem-
plated. (An unsuitable choice can be dangerous.)

(iii) When a portable installation is contemplated. In this
instance a Petter engineer should be present when the
installation is made,

(c) On direct driven sets, the driving and driven units must be
lined up and a flexible coupling fitted.

3. Exhaust

(a) The exhaust manifold is tapped to take a pipe with a | in.
B.5.P. thread. _

(b) An accoustic silencer and exhaust piping can be supplied
loose and are similarly threaded, but with male connections.
A tail pipe, 18 in. (457 mm) long, must be fitted to the
silencer.

(c) The exhaust system should be as short as possible and with 2
minimum of bends, otherwise a serious reduction of power
will resule. o

(d) An installation having more than |2 ft (4 metres) of piping
must have the pipe and silencer sizes increased to I} in.
B.5.P.

4. Air Intake

Air is taken in through an air cleaner.
Engines installed in confined spaces require good ventilation
to ensure a plentiful supply of cool, clean air.

5. Cooling

(a) Cocling air is supplied by the flywheel fan and care must be
taken to ensure that the fan cowling air intake is unob-
structed.

(b) Engines mounted inside housings or confined spaces must
be provided with ample openings for the free circulation of

alr.
(¢} UNDER MO CIRCUMSTANCES MUST THE ENGINE BE
RUNM WITHOUT THE FAN COWLING IN POSITIOM.

10

drive arrangements

Engine marks

Power can be taken from any two shafts at the same time
provided the total power absorbed is not greater than the rated
power of the engine.

Drive and starting arrangements are as follows:

MARK | Drive at half engine speed on camshaft extension at
end remote from flywheel. Starting handle at flywheel
end.

MARK Il Drive at engine speed on crankshaft extension at end
remote from flywheel. Starting handle at flywheel
end.

MARK Il Clutch drive at half engine speed on camshaft exten-
sion at end remote from flywheel. Starting handle at
flywheel end.

MARK IV Clutch drive at engine speed on crankshaft extension
at end remote from flywheel. Starting handle at
flywheel end.

MARK V Drive at engine speed on crankshaft at flywheel end.
Starting handle on half speed extension at end remote
from flywheel,

Pulley Drive

When belt drives are used the belt should be as close 1o
the engine as possible. When fixed and loose pulleys are fitted,
the fixed drive must be nearest the engine,

Rotation
Standard rotation is clockwise when looking at the flywheel.

operation

6. To prepare a new or overhauled engine for starting (Fig. |)

{a) Check that the cooling system is in order and free from
obstruction.

{b) Remove the oil filler cap and fill with lubricating cil to the
high level mark on the dipstick. Replace cap. (After a few



minutes running stop the engine and top up the oil, as the
level always falls slightly after the initial circulation.)
{c) Turn the decompressor lever and turn the engine one or
. two dozen times to help circulate the oll.

(d) Fill the fuel tank.

{e} Open the tap between the fuel tank and filcer and bleed and
prime the fuel system as follows:

(I} Loosen the two vent screws (A) an top of the fuel filcer
and keep loose until clean, bubble-free fuel leaks out.
Retighten screws.

{ii) Loosen the vent screw (B) at the side of the fuel pump.
Slowly crank the engine a few times until clean, bubble-
free fuel leaks out. Retighten screw.

{iii) Unscrew the delivery pipe connection (C) from the fuel
injector, Crank the engine over until bubble-free fuel
leaks out. Replace pipe connection.

(iv) Repeat the slow cranking of the engine until the injector
is heard to squeak. This operation is called priming.

Fig. 2.

7. To start (Fig. 2)
' (g} Lifc the red painted overload stop (A) and allow the fuel
pump rack to move inte the fully open position.
{(b) If a variable speed control is fitted set the control lever
in the full speed position.
{c) Turn the decompressor lever (B) and crank over slowly,
thus priming it. (This is unnecessary with a warm engine.)

(d) Turn the engine as fast as possible. When it is turning at a
good speed, knock back the lever. The engine should now
fire.

12 13



(¢) If the engine does not fire, turn the decompressor lever and
slowly crank the engine a few times before attempting to
start again.

(f) On an engine with starting handle on the full speed shaft it
may be found easier to start without the use of the decom-
pressor gear.

(g) Where the ambient air temperature is 5°F (—15" C) or
below, a cold starting aid should be fitted.

8. To stop

(a) Run without load for a few minutes. Push governor lever
towards the fuel pump until the engine stops.

9. Important don'ts

(a) DON'T stop the engine by means of the decompressor.
This will lead to damaged valve seats and cylinder head joints.

(b) DON'T stop the engine by :tnsinF the fuel tap or allowing
the fuel tank to run dry. This will let air into the fuel lines
and make it necessary to bleed and prime the system,

working cycle ;

Suction stroke
The air inlet valve opens and the piston moves down and
draws air into the cylinder.

Compression stroke

The air inlet valve closes and the piston moves up, compress-
ing the air and thereby heating it. Just before top dead centre, a
very small quantity of fuel oil is injected under high pressure.

Working stroke
The fuel ignites at top dead centre, due to the heat of the
compressed air. The combustion of the fuel creates a rise of
pressure which forces the piston down,

Exhaust stroke

The exhaust valve opens and the rising piston pushes out
the burnt gas. The exhaust valve closes, thus completing the

cycle.

14

running maintenance

10. Daily

{a) Check the lubricating oil level on the dipstick and top up
if necessary.

(b) Check that the cocling system Is in order and free from
obstruction.

Il. Every 250 hours

(a) Clean the fuel oil filter bowl.

(b) Check cylinder head joint for leaks and tighten nuts if
necessary.

E;) Check all nuts, bolts and keys for tightness.

) Make sure the fuel tank filler cap vent hole is clear.

(¢) Clean the air cleaner by removing the element and gently
tapping it free of dust. Alternatively, the element may be
cleaned by blowing compressed air from the inside to the
outside,

E;I" ) Clean out deposit from exhaust silencer.

g) Drain the sump, flush out with flushing cil and refill with
new oil. Clean the ofl strainer. (Paraffin oil may be used if
flushing ol is uncbtainable.)

h) Test the fuel system for leaks.

E Remove fuel injector and test spray. If in order, replace
without further interference,

(k) Check valve rocker clearance and adjust if necessary.

() Clean the lubricaating oil feed restrictor to rockers,

12. Every 500 hours
{g) Fit new fuel filcer element.

13. Every 1000 hours

(o) Remove the cylinder head and decarbonise cylinder head,
iston top and exhaust and inlet ports.
(k) Examlne exhaust and inlet valves. Grind in, if necessary.
(c) Withdraw the piston and clean out oil return holes. Examine
cylinder bare.

4. Every 2000 hours

{a) Examine the large end bearing and replace if clearance is
excessive,

b) Wash out lubricating cilways and pipes.

}c; Clean out the fuel tank thoroughly.

15



lé.

general maintenance

Decarbonising

A carbon deposit forms on piston and cylinder heads and
the presence of an excessive carbon deposit is usually indicated
by a dirty exhaust and a falling off of power.

As it depends solely upon the operating conditions, it is
not possible to lay down any hard and fast rules as to how
frequently it is necessary to decarbonise.

As a general guide, the engine should be decarbonised after
a period of 1000 hours.

Decarbonising necessitates the removal of the cylinder head,
followed by the removal of all carbon and the grinding in of the
valves. These operations are described in subsequent paragraphs.

To remove cylinder head

() Remove the cylinder cowling.

{b) Remove the air inlet and exhaust manifolds.

(c) Remove the fuel injector.

(d) Disconnect the lubricating ail pipe to the rocker shaft.

e) Remove rocker box.

i ) Remove the cylinder head nuts and lift off the cylinder head.
g) Remove the push rods.

(h) Remove the cylinder head gasker.

. To dismantle cylinder head

{a) Loosen the locknut from the decompressor screw.

(b) Remove the decompressor screw complete with the lever
and thackeray washer.

(<) Unscrew the rocker shaft support nuts and withdraw the
rocker assembly. Remove the two circlips and withdraw the
rocker shaft and extract the rockers.

(d) To remove the valves. Remove the split pin locating the
inlet valve. Press down the valve spring cups and remove the
split collets from the valve stems. A special tool for this
purpose can be obtained from Petters Ltd., or their agents.
Valves and springs can now be withdrawn.

To remove carbon

(o) Turn crankshaft until piston is at top of its stroke.

(b) Scrape carbon from the cylinder head and top of pistan.
An old screwdriver or other blunt tool may be used. Emery
cloth must NOT be used. Do not allow carbon dust to fall
between the piston and the cylinder bore,

&
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Clean the carbon -I‘.'IPDIJ;_FFDH'I the
exhaust silencer

Drain the sump, flush out with
paraffin and refill with new ol
Clean the oil strainer.

Remave Injector and test spray.
i in order replace without |nter-
ference. Test fual system for leaks.

: Check valve clearances and adjust
if necessary,

(c)
(d)
()

To
(a)

(b)

(d)

(e}

(f)

To
(a)

()
(<)
(d)

(e}

Thoroughly clean out the exhaust and inlet ports and
manifolds.

Thoroughly clean the valves and examine the valve seats. If
these show signs of pitting, they should be ground in.

Make sure the valves are seating properly. Leaking wvalves
cause loss of compression and difficulc starting.

grind in valves

Care must be taken that the valves are returned to their
correct seatings for this operation.

Flace a very small quantity of valve grinding paste evenly
around the valve seat and insert the valve. By means of a
screwdriver inserted in the valve head slot, partially rotate
the valve backwards and forwards on its seating, exerting a
gentle but firm pressure.

Periodically lift the valve from its seating and give it a quarter
turn, thus ensuring that the grinding paste is evenly spread,
A convenient method is to insert a light coll spring beneath
the valve head for raising it every time pressure on the
screwdriver is released. The valve can then easily be rotated
into a new position.

It is unnecessary to continue grinding once the faces of the
valve and its seating have a clean, even, matt-surfaced
appearance. A polished surface must not be expected and |s
lJI'II'IECESSH.I";u".

Wash out the ports thoroughly with petrol or paraffin
making sure that all traces of grinding paste are removed
from the ports and guides.

Replace the valves and rotate them backwards and forwards
a I!;w times. If the valves have been correctly ground a
thin polished line will appear all round the seat.

replace cylinder head

Generally reverse the instructions for removing and dis-
mantling.
If the valves are distorted or very badly pitted, replace with
new ones,
If new valves or guides are fitted, the valves must be ground
in.
A new cylinder head gasket must be fitted if the old one
shows any signs of damage. It is a wise policy to fit a new
gasket every time a cylinder head is removed.
As the engine s fitted with long through studs from the
crankease to the cylinder head it is MOST IMPORTANT
that the cylinder head nuts are correctly tightened and in
the right sequence. Proceed as follows:
(i) Screw down each cylinder head nut until finger tight.
(i) Tighten each nut a quarter of a turn, working diagonally
across the cylinder head until all nuts are tight.

17




(f) If che decompressor screw and lever have been removed,
refit as follows:

(i) Place the thackeray washer between the lever and
rocker box with the lever the right way up and in the
decompressed position.

(i) Compress the washer between the lever and the rocker
box and screw the decompressor screw through the
lever and into the rocker box,

(1i1) Fit the locknut and adjust the decompressor setting.

21. To adjust valve rockers (Fig. 3)

(¢) To adjust the clearance, set the engine with valves closed
(T.D.C. of firing stroke), loosen the locknut (A) and turn
the rocker adjusting screw (B} with a screwdriver. Measure
the gap with a feeler gauge and when the correct setting
gee Technical Data) is obtained re-tighten the locknut.

e-check the gap.

Fig. 3.

(b} The exhaust valve should be lifted the correct amount by
the movement of the decompressor lever. The setting may
be obtained as follows:

{1} Make sure that the rocker box is firmly bolted down.

(i) Turn engine until cylinder is on the compression stroke,
i.e. both valves closed.

{iii) Turn the decompressor lever to the running position.

18

(iv) Slacken the locknut and turn the decompressor screw

until it just touches the valve rocker. Turn back the
screw a quarter-turn and tighten the locknut. Make
sure the lever and screw do not move while the locknut
is being tightened.
MNOTE: The valve should not be lifted more than the
specified amount (see Technical Data) or it will cause
serlous damage by hitting the piston. When the de-
compressor is in operation, air is allowed to escape
from the cylinder through the slightly opened exhaust
valve. Compression cannot therefore build up and the
engine will turn easily and will not fire.

(c) IMPORTANT: The cylinder head must be firmly belted in
position, with the nuts finally tightened, before the rocker
clearances are adjusted. This applies also to the rocker box
when adjusting the decompressor lift. ALWAYS check the
decompressor lift after removing the rocker box cover and
readjust, if NECessary.

11. To remove cylinder and piston

(o) Remove the cylinder head.

(b) Lift the cylinder off the crankcase and draw it off the piston.

(c} Te remove piston, take out one gudgeon pin cirelip and push
out gudgeon pin. This may need forcing and care must be
taken to avold damaging the piston and connecting rod.

13. Cylinder maintenance

(o) After the cylinder has worn more than 0010 in. (025 mm)
on the bore diameter, It should be bored out and an oversize
piston and rings fitted.

(b) The eylinder should be rebored and honed to the sizes shown
under Technical Darta,

24, Piston maintenance

Excessive lubricating oil consumption, loss of compression
and knocking are signs that a piston may need attention.

(o) If the ring gaps are excessive (see Technical Data) the rings
should be renewed. To measure the gaps remove the rings
frem the pisten noting the order of assembly and which ring
face is uppermost.

(b) Remove all the carbon deposit from the rings and ring
grooves. The small holes in scraper ring grooves should
receive attention as their purpose is to return excess oil to
the sump.

(c) Insert the piston inte the cylinder bore with the crown
towards the bottom end of the bore and about § In. {12 mm)
from the bottom edge. Insert the rings one at a time, pushing
each ring hard up against the piston crown to ensure that it
it is level in the cylinder bore. The gap can now be checked
with a feeler gauge.
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(b) Assemble the rings on the piston in the correct order with

the correct face uppermgst. Rings should not be slack or
stuck fast in the groove. With the piston held in a horizontal
position the rings should not fall downwards unless the
piston is shaken, This applies only to a piston and rings free
from grease or oil,

25. To replace cylinder and piston
(¢} When replacing the piston see that the hemispherical recess

in the crown is at the side opposite to the camshaft.

(b) Take care that the piston ring gaps are not in line but well

distributed around the piston circumference.

(c) Replace the shims between the cylinder and the crankcase.

The thickness of the shims controls the bumping clearance
between the piston and the cylinder head at T.D.C.

(d) Before completing reassembly, check the bumping clearance

(see Technical Dara) as follows:

Place two pieces of lead wire on top of the piston roughly
at right angles to the gudgeon pin. Replace the cylinder head
gasket and cylinder and belt down firmly. Turn the engine
over T.D.C., remove the cylinder head and measure the
thickness of the now flattened lead wire with a micrometer.

{e) After completing reassembly, check the valve rocker clear-

ance and reset the decompressor.

26. To examine connecting rod

{o0) Remove the crankecase inspection cover.
{b) Insert hand and grasp the large end of the connecting red.

Check for undue play or shake in the bearing. The engine
should be decompressed during this eperation and thz fly-
wheel rocked backwards and forwards.

(c) Check that the connecting rod bolts are tight with tab-

washers in position.

27. To remove connecting rod

Remove the crankcase inspection cover.

After bending the tabwashers away, remove the large end
nuts and withdraw the connecting rod 2nd piston assembly,
taking care to note the position in which the bearing halv_s
are fitted.

{ai Remove the cylinder head and cylinder.

%

28. Connecting rod maintenance
(a) When replacing a small end bush take care that the oil hole

coincides with that in the connecting rod an. that it enters
the connecting rod squarely. In the abse.ce of a press, a
block of wood and mallet may be used for driving it home.

(b) Large end bearings are of the precision thin wall steel backed

type and consist of two half shells lined with bearing metal,
They should be replaced in thair original positions.
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29. To

()

(d)

(2)

(f

(o)
(b)

30. To

&
%)
©
()
(g)

()
()

When fitting a new large end bearing care must be taken to
position the half shells correctly. This is ensured by fitting
the half shell stamped “TOP" into the connecting rod and
the other into the connecting rod cap.

Mew bearings are machined to give the required fit when in
position and should never be scraped or bedded in, nor
should shims of any description be ficted. If the faces of the
connecting rod or its cap are filed the rod becomes useless
regarding replacement bearing shells. When fitting make
sure that the connecting rod bore and the outside of shells
and their split faces are clean.

Connecting rods and caps are stamped with an assembly
serial number and care must be taken that numbers are
correctly assembled and on the same side.

Undersize bearings are obtainable from Petters Ltd. or their
agents.

replace connecting rod

Generally reverse the instructions for remeval, making sure
that NEW tabwashers are used on the large end nuts,

When replacing the cylinder and cylinder head, check the
bumping clearance and adjust valve rocker clearance,

remove crankshaft

Remove the cylinder head, cylinder and connecting rod.
Withdraw the flywheel key with a tapered key drift and
remove the flywheel. A special tool for this purpose can be
obtained from Petters Ltd. or their agents.

Remove the flywheel fan cowling.

Disconnect the spring from the fuel pump rack extension
to the governor lever,

Disconnect the pump-to-filter pipe, unscrew the pump bolts
and remove the fuel pump.

Remove the gear cover. The two hexagon-headed dowels
can be levered out with a spanner on edge.

Remove the bolt and gearwheel retaining plate from the
gear end of the crankshaft and withdraw the gearwheel with
a simple extractor. A special tool for this purpose can be
obtained from Petters Ltd. or their agents.

Remove the flywheel end main bearing housing.

Withdraw the crankshaft by pulling towards the flywheel
end.

|. Crankshaft maintenance

(@)

ih)

Carefully examine the bearing journals and crankpins. They
should have a highly polished appearance and be free from
scratches or score marks. If these defects are present, or if
crankpin ovality is excessive, they should be reground and
undersize bearings fitted.

lournals and crankpins should be reground to the diameters
shown under Technical Data,
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\¢) Carefully clean out the crankshaft oil holes and, it it has been
reground, be sure that they have a radiused edge.

32. Main bearing maintenance

(a) Main bearings are of the precision thin wall steel backed
sleeve type lined with bearing metal. When replacing a bear-
ing take care that it enters the bearing housing squarely.
In the absence of a press, a block of wood and mallet may be
used for driving it home.

(b) New bearings are machined to give the required fit when in
postion and should not be scraped or bedded in, neither
should shims of any description be fitted.

(¢) Undersize bearings are obtainable from Petters Ltd. or their
GEEHIL

Fig. 4.

33. To replace crankshaft and time engine

a) Generally reverse the instructions for remeval.

ib% Fit new bearings if che old ones have excessive clearance or
show signs of the metal having run.

{c) Before completing the assembly check the end float. The
crankshaft thrust is taken on the flanges of the main bearings
and the end float (see Technical Data) is adjusted by means
of shims fitted between the flywheel end main bearing
housing and the crankcase.

(d) Shims of 0-008 in. and 0015 in. (02 mm and 0-38 mm)
thickness are obtainable from Petters Ltd. or their agents.

(e) See that the tooth marked with a dot on the camshaft
gearwheel fits between the two teeth marked with dots on
the crankshaft gearwheel.

(f) Fit new locking wire to extension shaft setscrews.

11
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34, To remove camshaft (Fig. 4)

(a) Remove the gear cover.

(b) Disconnect fuel pipes and remove the filter bracket
assembly.

(c) Remove the cylinder.

(d) Wind a rubber band or piece of string (A) round the shanks
of the valve tappets to prevent their falling into the sump
when the camshaft is withdrawn.

(¢} A camshaft thrust plate (B) is located between the camshaft
gearwheel and the crankcase, with two vertical slots for the
holding screws (C). Loosen these screws, which are acces-
sible through holes in the gearwheel, and the thrust plate
will drop about 1" (3 mm).

(f) Withdraw the camshaft assembly, holding down the oil

pump plunger to prevent the oil pump push rod cap from
falling off.

35. Camshaft maintenance

(g) Carefully examine the faces of the cams. If these are worn
or chipped it will be necessary to fit a new camshaft.

9

Fig. 5.

36. To replace camshaft and time engine (Fig. 5)

(a) With the valve tappets held in position as previously des-
cribed, insert the camshaft assemllall}r fram the gear end.

() See that the tooth marked with a dot on the camshaft
gearwheel fits between the two teeth marked with dots on
the crankshaft gearwheel.

(c) Free the valve tappets and raise the camshaft thrust plate

about {" {3 mm) to engage in the groove in the camshaft
at the end of the large diameter bearing.

(d) Tighten the thrust plate setscrews and generally reverse the
ﬁrocedu re for removing the camshaft.
(e) Retime the fuel injection and adjust valve rocker clearances.
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' 37. To remove governor

(o) Disconnect the spring from the fuel pump rack extension
to the governor lever.

() Unscrew the governor housing nuts and remove the gover-
nor assembly from the gear cover.

38. To dismantle governor

l' {a) Remove the cover from the governor housing.

(b} Remove the bolt locating the governor lever and withdraw
the lever.

' (c) Remove the pin securing the collar to the yoke spindle and

remove collar and spring.
(d) Remove the speeder spring adjuster clamp.
f (e} Remove the speeder spring and adjuster,
i (f) Loosen the grubscrew securing the yoke to its spindle and
withdraw the spindle and key.

(g) Remove the yoke and slide the sleeve off the governor
spindle. Withdraw the spindle complete with gearwheel
and weights.

(h) Press the governor spindle out of the gearwheel after
extracting the gearwheel locking pin,

39. Governor maintenance

(o) Parts most likely to wear are the toes of che weights, the
thrust ring and the sleeve.

(b) The governor weights pivot on pins held in position by
split pins, the removal of which allows the pins to be with-
drawn.

{c) The thrust ring moves on two pins retained In position by
split pins in a similar manner to the governor weight pins.

40. To replace governor

a) Generally reverse the instructions for dismantling.

E ; Replace the governor assembly on the gear cover.

(c) Twist the yoke spindle clockwise as far as possible and
connect governor lever to fuel pump rack extension spring.

(d) Set the governor lever adjusting screw so that the fuel

pump rack position gives a dimension of #F in. (21.4 mm)

from the pump boss (not the bush) to the fork flat on the

rack on the right hand side of the pump as viewed from the

gear end of the engine. Tighten the adjusting screw locknut.

4l. To adjust speed control (Fig. 6)
{0) Fixed speed

(i) The speed is set at the werks and should not require
further adjustment.
However, If during the course of overhauling, the
speeder spring is removed, the speed may be readjusted
by loosening clamp screw (H) and turning the speeder
spring adjuster (J) clockwise to increase the speed or
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anti-clockwise to decrease it. Make sure the clamp
screw is tightened after adjustment.
(b) Variable speed
Adjustments are carried out as follows:

(1) Set the speeder spring adjuster (E) in the fully closed
position. Adjust the idling speed to approximately 500-
600 rev/min by screwing in the adjusting screw (D)
to increase the speed, or out to decrease it, and tighten
the locknut (C). After adjusting the idling speed, move
the speeder spring adjuster across until it is stopped by
the other adjusting screw (G). The adjustment for maxi-
mum speed can now be made by loosening the locknut

Fig. &.

and screwing out the adjusting screw (G) to increase
the speed or in to decrease it. Make sure the locknut is
tightened after adjustment, Check the idling speed once
more and readjust if not correct. Replace both adjusting
screw seals with new locking wire.

(i) To adjust the control cable, when fitted, slacken the
cable adjuster locknut (B) and screw the adjuster in
until the speeder spring adjuster is hard against the
adjusting screw (D) and there is a small amount of
slack in the inner cable, with the cable lever in the
closed position, i.e. the cable lever can just be moved
before the inner cable begins to move the speeder
spring adjuster (E). The locknut (B) should then be
tightened,

42. Lubricating oil system (Fig. 7)
{g) The engine oil pressure system is as follows:
(i} A plunger type pump (A) is submerged in oil at the
flywheel end of the crankcase sump, operated by a push
rod (B} off the camshaft.
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(i) Oil is drawn through the pump strainer (C) and delivered (vi) A non-adjustable pressure relief valve is incorporated
to the external pipe (D) via a drilled oilway in the crank- in the system to control the oil pressure,
Rk (b) The cylinders, small end bearing and camshaft are splash
' lubricated.

{c} Thesump can be drained by removing the plug at the bottom
of the crankcase,

(d) Oil must always be CLEAN and containers, funnels, etc.,
must be kept in a spotless condition. Use only recommended
grades of oil. Cheap, unsuitable or dirty oil will cause
trouble.

43. Oil Pump strainer

{a) To remove
(i) Drain the oil
(ii) Remove the crankcase inspection cover.
(iii) Unscrew the strainer from the adapter.
{b) To clean
{i} Wash the strainer in clean paraffin or fuel oil.
{<) To replace
(i} Generally reverse the instructions for removal.

44. To adjust oil flow to valve rockers

Mormally there should be a film of oil visible between the
| valve rockers and their support when the engine is running.
K After wiping away, this should reappear rapidly.

- (I} Loosen the restrictor locknut.

{ii% Screw the restrictor in to reduce oil flow or out to
increase |t.

(iii) Tighten locknut, taking care not to move the restrictor.

45. To remove oil pump

{a) Drain the sump.

b) Remove the oil strainer.

¢) Remove the strainer adaptor.

d) Depress the plunger assembly and remove the push rod and
cap.

(¢) Remove the pump flange from the crankecase and gently
lever out the pump body.

Fig. 7

§ 46. Oil pump maintenance

{a) Dismantle the plunger by unscrewing its component parts,
taking care not to damage the springs or the ball valves,
The springs and ball valves must be returned to their
original positions on reassembly.

(b} Theroughly clean all parts in clean paraffin or fuel oil.

(i) Oil under pressure reaches the main bearings and
extension shaft bearing through the external pipe (D).
The large end bearing is lubricated by oil from the
flywheel end main bearing via a drilled hole (E) in the
crankshaft.

{iv) Valve rockers are supplied by an external pipe (F)
through a restrictor {GS. g I .

(v) The governor is lubricated through a restrictor (K) by . To replace oil pump
PiPE%H}- (0} Generally reverse the instructions for removal.
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48. Fuel

{a) To ensure proper working of the fuel injection equipment
the fuel must always be CLEAN.

(b) Barrels of fuel should be allowed to settle before use.
Sludge or water at the bottom of the barrel must not be used.
Due to increased engine repair costs, a cheap fuel may prove
very expensive in the long run.

(c) Funnels or cans used for fuel oil should not be used for
anything else and must be kept absolutely clean. They should

| be thoroughly dried before use,

{d) The fuel tank should always be filled through the strainer
fitted to the filler opening. Occasionally the tank should be
removed from the engine and flushed out with petrol or
paraffin.

(¢) The fuel used should be high grade light diesel fuel, gas oil
or D.E.R.V. fuel. It should comply with B.5.286%/1957
Class A, which is as follows:

Cetane number, 45 min

Viscosity Kinematic at 100° F (37-8" C), 16 to 7'5 secs
Conradson Carbon (by weight[). 015, max
Distillation %, by volume recovered at 357" C, 90
Flashpoint (closed), 130° F (54-4" C)

Calorific Value, gross 19,200 B.t.u./Ib (10700 cal(g)
Water ‘E_ by volume, 0 :

Ash 54 by weight, 001

Sediment 2/, by weight, 00l

Sulphur ‘;’.{,%y weight, 1-3

Strong Acid number, nil

Sulphur, Corrosive. Not more than slight tarnish

49. Fuel system

(a) Fuel oil from the tank flows through a filter to the injection
pump which supplies it under high pressure to the injector.

{b) A small amount of fuel is always leaking back along the
injector nozzle needle and this is returned to the system
by a pipe. When the tank is not mounted in a convenient
Eusiticn this fuel is collected in a small container and may

e filtered and returned to the tank.

{e) The quantity of fuel injected during each cycle is very small
and the fuel injection equipment is manufactured to very
fine limits. IT REQUIRES EXTREME CARE AND ABSOLUTE
CLEANLIMESS IN HANDLING.

(d) Should any part of the fuel system, including pipes, be
removed from the engine, it should be placed in a clean
metal container which is filled with clean eil. NO FILING,
GRINDING, SCRAPING OR SAWING SHOULD BE
CARRIED OUT WITHIN A FEW YARDS OF DIs-
MAMTLED FUEL INJECTION EQUIPMENT.
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{¢) Replace the equipment wet. No rag, cloth or waste should
touch it.

(f) Unless the user has been trained in the care and repair of
fuel Injection equipment, he should not dismantle it in any
way other than as described In subsequent paragraphs.

(g) Faulty fuel pumps and injectors shoulg be returned to Petters
Ltd. or their agents, for repair or replacement. Users are
advised to keep a nozzle in their spares kit so that a
faulty one can be replaced immediately.

50. To clean fuel filter

{ag Close the fuel tap.

(b) Unscrew the clamp nut and remove the bowl.

(c} Thoroughly clean out the bowl.

{d) If the element shows a large deposit of dirt, it should be
replaced by a new element, obtainable from Petters Ltd.
or their agents. To remove element unscrew central retain-
ing bole.

}:‘j Reassemble the filter,

f) Bleed the fuel system.

51. To remove fuel injection pump

{a) Close the fuel tap and disconnect pipes.

(b) Disconnect the spring from the fuel pump rack extension
to the governor lever.

{c) Remove the pump.

(d) The pump should not be dismantled and is not likely to
require attention.

51. To replace fuel injection pump

(¢) Generally reverse the instructions for remaval.

53. To time fuel injection pump

Before timing the pump be sure the fuel line is bled up to
the fuel pump. For engines fitted with variable speed control
set the control to the full speed position.

(a) Be sure the overload stop adjusting screw is against the
overload stop.

(b} Turn off the fuel tap. Remove the pump-to-injector pipe
and unscrew the union body from the pump. Lift out delivery
valve assembly and place it in clean fuel. Do not disturb the
delivery valve seat.

Replace the union body on the pump leaving out the delivery
valve,

{¢) Turn the flywheel until it is a quarter of a turn before T.D.C.
with the piston on the compression stroke.

(d) See that the fuel tank is quite full and open the fuel tap
slightly until a small stream of fuel flows from the pump.
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(¢) Turn the flywheel slowly in the normal running direction

(f)

(g)

(h)
(f)
54, To

()
(b)

()
(d)
(e}

(F)

until the flow from the pump stops. Find by repeated trial
the EXACT flywheel position at which this happens. This
position is known as the spill point. (Do not use a starting
handle but turn the flywheel by hand.)

When the flywheel is in the exact position where the flow
stops, the flywheel pointer on the fan cowling should be
opposite the appropriate timing mark preceding the T.D.C.
mark on the fl;fwﬁeei. (For timing figures see Technical
Data.

If the} pointer Indicates a position before the timing mark,
add shims between the pump and the crankcase until the
correct timing is obtained. If the pointer indicates a position
after the timing mark remove shims to obtain the correct
timing.

Turn E‘:ﬁ the fuel tap and reassemble the fuel injection equip-
ment including the fuel delivery valve.

Bleed the fuel injection.

remove and test fuel injector

Undo the pipe connections.

Remove the injector flange nuts and carefully lever out the
injector,

Slide the finned cooling sleeve off the injector taking care
not to damage the fins.

Reconnect the injecter to the pump-to-injector pipe in such
a way that the nozzle points away from the En%ine.
Turn the engine over slowly. The fuel should squirt out
suddenly in three fine mist sprays which should stop just as
suddenly. If the nozzle fails to spray, or gives solid squirts
of fuel, or dribbles after the sprays have stopped, fit a new
nozzle.

When testing, BE CAREFUL to see that the spray is not
directed at any exposed part of the body. The force behind
the spray will cause it to penetrate the skin.

55. Fuel injector maintenance

3§

(<)
(d)

Remove all visible carbon.

Remove the nozzle holder cap nut and the upper nut, com-
plete with the sprinﬁ adjusting screw and its locknut. The
latter should not be disturbed as its setting provides correct
fuel injection release pressure.

Remove the nozzle nut and nozzle assembly. Each needle is
mated to one nozzle body and must never be used in another.
To ensure a thorough cleaning of all parts they should be
left overnight In a Eath of clean fuel cil. After this treat-
ment, any remaining carbon can be scraped off with a piece
of clean wood or brass. A special brass wire brush is obtain-
able from Bryce Berger Ltd. or their agents.
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(e) To fit a nozzle assembly to the nozzle holder body, hold it

hard against the pressure face in the position determined
by the dewels and tighten up the nozzie nut.

(f) To complete the reassembly of the injector, grease the

spring assembly and replace it, together with the adjuster,
ocknut and cap nut.

{g) The fuel injector release pressure must be reset by means

of a test pump to the figure shown under Technical Data.

56. To replace fuel injector

(o) Slide the finned cooling sleeve on to the injector. THE

ENGINE MUST NOT BE RUN WITHOUT THIS SLEEVE.

{b) Tighten the injector flange nuts evenly.
(c) Reconnect the pipes.
{d) Bleed the fuel system.

57. Clutch

{a) Lubrication

The clutch is lubricated by the oil mist and spray from the
restrictor (painted red) which is pressure fed from the
engine and should pass 45 to 65 cu. cm of oil per  hour.

{b) To adjust

() Remove the housing cover.

(il) Slacken the adjusting ring grub serew and locknut,
Turn the ring with a tommy bar until the clutch opera-
ting lever can be pushed into full engagement with-
out undue strain.

{H? After adjustment retighten the grub screw and locknut.

{iv) DO NOT OVER-ADJUST THE MECHAMNISM, THIS
MAY CAUSE SERIOUS DAMAGE.

{c) To remove

(i) Set the operating lever in the disengaged position.
(ii) Disconnect the oil pipe.
(iii) Remove the nuts holding the clutch housing to the

engine gear cover and withdraw the clutch assembly,
(iv) Remove the lead seals and screws securing the driving
flange and withdraw the flange.

(v) Remove the clutch spigot plate from the engine gear
cCover.

{d) To dismantle

(i) Remove the housing cover.

(ii) Remove the pinch belts from the clutch yoke and
withdraw the operating lever and yoke shaft, leaving
the yoke in the housing.

{i]ig Remove the oil seal housing and the adjoining circlip.

{iv) Carefully push out the clutch shaft and plate assembly
from the driving end.
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(e)

{(v) Slacken the adjusting ring grub screw and locknut and
screw the ring towards the driving end of the shaft
until the sliding sleeve can be removed.

(vi) Remove the sliding sleeve and thrust ring assembly.

(vii) Take off the adjusting ring and clutch plates.

To replace

Generally reverse the instructions for removal and dis-
mantling, paying particular attention to the following
points:

(i) The countersunk screws attaching the spigot plate to
the engine gear cover should be screwed tight and
centre-popped for locking purposes,

(i) The driving flange capscrews should be locked with
lead seals.

(iii) Clutch plates should be refitted in the same order and
position as when dismantied.

{iv) The cluteh yoke must be replaced with the pinch bolc
bosses facing the engine.

58. Protection and preservation

(@)

(b)

()

(d)

(e)

Dust protection
In a dust laden atmosphere |ubricating oil filters and fuel
pump rack covers should be fitted.

Covers

When not in use engines should be protected by a water-
proof cover. Under tropical conditions a permanent awning
should be provided.

Storage
Before despatch from the factory engines are preserved for
storage and should not be disturbed until required for use.

Intermittent use

When not in regular use engines should be run for a thirty
minute period each week to lubricate internal parts. External
unpainted parts should be wiped with an oil rag and external
controls, etc. lubricated.

Preservation
Engines remaining idle for more than a month may corrode
and as serious damage may result it is recommended that
engines be preserved as follows. (Suitable preserving fluids
will be recommended by a local oil distributor but for the
purpose of these notes Shell products are used as examples.)
() Drain the sump, flush out with flushing oil and refill
with Shell Ensis 20. {Paraffin cil may be used if flushing
oil is unobtainable but the engine must not be run with
paraffin in the sump.) The Sheﬁ Ensis 20 provides internal
protection of the engine.
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(i) Drain the fuel system and refill with Shell Fusus A
sufficient to run the engine on light load for five minutes,
The Fusus A provides protection of the fuel injection
equipment.

(iii) The crankshaft should not be turned after this operation.

(iv) Air inlet, exhaust manifold, etc. should be sealed against
the ingress of moisture.

(v} Preserved engines require no attention before use
other than removing the seals, draining the preserving
fluid from the sump and refilling with an approved
lubricant. Alternatively, for short periods engines may
be run with the preserving fluid in the sump.
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10. Ersatzteile

Bei Bestellung von Ersatzteilen ist die Motortype und Lauf-
nummer, die'?eirnumrner und die gewiinschte Anzahl anzugeben. Parts list

Ersatzteile sind von de Vertretungen der Hawker Siddeley Brush
International Ltd. zu haben.

Simtliche Petter Olmotoren sind mit Bryce Berger Einspritz- When ordering spares, state the engine type and serial number,

| erdten ausgeriistetr; es i i
| E 8 sollten keine anderen verwendet werden. the reference number of the part and the quantity required.

Overseas customers can obtain spares from agents of Hawker

Siddeley Brush International Led.

U.K. customers can obtain spares from any one of the depots of
Hawker Siddeley (Hamble) Ltd., Petter Armstrong Service Division,
or from any approved stockist.

All Petter oil engines are fitted with Bryce Berger fuel injection

equipment and no other make should be used.

IMPORTANT
WICHTIG ,
When purchasing spares or giving instructions for repairs
Bei Kauf von Ersatzteilen bezw. bei Auftrigen zu Reparaturen custamers should, in their own interest, always specify:
wird Kunden nahegelegt, in ihrem eigenen Interesse stets
ORIGINALE PETTER TEILE e i poll o

Replacement parts that have not been supplied by the
Petter organisation cannot be relied upen for correct
material, dimensions or finish, Petters cannot, therefore,

vorzuschreiben. Ersatzteile, die nicht von Mitgliedern der
Petter Organisation geliefert worden sind, sind inbezug auf
richtigen Werkstoff, Masse und Ausfiihrung nicht verlisslich.
Die Fa. Petter lehnt daher jedge Verantwortung fiir irgend-
welche Schwierigkeiten ab, die sich uas der Verwendung

solcher Teile ergeben, und in sochen Fallen erlischt auch die
Petter Garantie.

be responsible for any difficulties arising from the use of
such parts and the Petter guarantee in such cases is
invalidated.

In your own interest, therefore, specify
In Ihrem eigenen Interesse verlangen Sie daher sters:

ine Pet Spares
ORIGINALE PETTER TEILE Genuine Petter Spar
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PLATE A

Rel. Mo Description
TaIT Washer—=Gear Cover Place, -ﬁ;'
TALY lﬁ‘;r- lug
Pa3E Crankcass
ZPFATT El:ud--l:}'llnuer Head | ng'l
ZPAITE Sted—Cylinder Head
EZPAITE Swud—Cylinder Head 1Flﬂr]
AR Pt iy
ZPA4  Cover—Crankease Inspection
TAAL laimt—Inspection Cower
TA4L Dapstick ;
TAM I‘_"l.p—ﬂlll FHIE-I'
TS Jeirt—3d Fillar Cap
TAAE Serscrews=—Inspection '.':u'.ler. 1',!_- B. 5 F. a-l.l- long
Th47 Spring Wazher, &£° .. i
TAS Plug—Crankcass Drain
TA4D Joint=—=Gear Cover Flate
PASDH Plate—Gear Cover
TASI Plate—Camskalt Thiwee .
TAST Serscrew—Camshaft Thrust Flae, -ﬁ_— E. ﬁuF s I»:rl;
TASH Shakeproof Vasker, &°
TASE loirt—{ear Cover
IPART Cover—Gear ..
ZPASTa Cover—Gear -eCth:cI't :n-d S_I'l. E H-a & !-tllhuulrn,g;]
JASE Setacrow—Gear Cover, %" B5F. = |° long
JASE SEEWE;—GHT Cover, & B5F x 17 long I:'l"irlahll
[
1 ASEs E"ﬂzr-w—l.";ur Cover, -ﬁ-' !!LF :|: I}' Inrtg ('-"arlihl-n
ed) I
*IPASE Euirf::uw—ﬁ-u: Cover, ﬁ B5F. :-::I- Img 3
TASY Spring Washer, &°
PaED Covar—Giesr Corer ... i i
PAS] loinc==Gear Cover Cover
H1ALLE Dowel—Gear Cover
“JAla Dowel—Gear Cover (5.4.E No, & Befihausing
JAEY Serscrews=Gear Cover Cover, #° B.5.F. x 4" long
JA54 Spring Washer, 44
PGS Eh:-IIn—{:uar Cover and Govarnar Housing, 74 BSF = 1§
PAAS EHEGnir Cover ard Governor Hnu::-n.z. 1';' BSF xlf
lang [Varfable Spead)
"TPAGE Bolt—Gear Cover ardd Governor Huu::rl-g -'; BEF ® I}
lang (Varizhle Speed) %
JAGE Epring Washar, &7
TAALT Mut—Gear Cover Plate, 5" BAF
TASS Serscrew-—Gear Cover Plate, " B.5.F. x §° long
JATE Plug—Gisar Cover (i BSF x 4" lang Setscraw]
PAITD Plate—Gear Cowver Blanking.. e H i
PAILI Larscrow—Blanking Plate. S,' B.5.F. u §° long

¥ Mot illustrated
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¥

IPBITT Gruhumw—ﬂnﬂ:ﬂ Shalt .. it
IPBEI¥  Flange—Fuel Injestor Locating . -
IPBIS  Zpiic Pin—Inlet Yalve Cup. o = I]' r-u-nl
ZPBI9E Fin—inler Valve Locating e -

FPLATE B
RAed, Mo. Description PFATI
ZPFRI Nu:--ﬂ.l:rr.t:r Box- ... 1
rd -1 Thackeray Wﬂ.hﬂ—ﬂnmmprﬂmr 5hi1'|: L 1
ZPBY Serew—Detompresser Adjusting . ]
ZPBI0  Locknut—Decompressor Adpusting Sorew, {7 B. 5w, [
IPBIZ Lever—Decompressor rE: ]
ZPBI3  Cotter Fin—Decomprosiss Lavar, J- I
EZPBl4 Screw=‘alve Rocker Adjusting ; 4
ZPBIS  Aocker—Exhaust ¥alve ' E 1
ZPBI6  Banbh—Valve Rocker 2
ZPBIT Shafe—'alwe Rodier i
ZPR1d Recker—Iinler Valve ... |
ZIPBI3 Aocker Bax | |
ZPBI  Stud—Rocker Bow and Rocker Shafe Euppurl: I
Zppay .Imm:—H.n:-e:hlr Bax .. i 1
ZPBRI purl:—ﬂ.ﬂ:h.ur Shaft 1
ZPRle ylinder H p [}
ZPB4do 'Euldt—'l".i]‘ri . 3
JBAT Canket—Exhaust aﬂrl |n|M f'hﬂll'l:lm 2
JBS0 Bolt==Exhaust and Inler Mandolds, %" B.5.F. :-l:j Iur:u,g 4
JB580a Bale—Imler Manifeldd [Exvra H-Hnlg.I Duty Air Clumup
& BaF o x 2y Iung ]
JBEI SPrln; Yasher, &5 . ]
ZPB5Y  Walve—Exhausr [
ZPB5ka  Walve—inlot 5 I
TH54 Collet=Yalve < - - A prE,
EZPB5S Cup—Exhaust Valve |, L) . ¥ L |
ZPBS5a Cup—inler ¥Walve . I
IPBRSE  Spring—Yalve {Inner) ]
ZPB5T  Spring—WValve [Ourer) . . 2
ZPB5E Gasket—Cylmder Head * |
IPBS?  Injector=Fuel {less Mozale) .. A |
ZPB&E  Moaxle—Fusl Injector |
JB&T Mut—Fwal |Injectar, &~ i 1
JBEY Spring Washer, J&° .. 1
ZPB&d  Srwd—Fusl Isjactar, -,l, BE, F w 4" I-ung 1
IZPBR&F  Cylmder : i ia . |
IPBTd  Joint==Cylinder 0015 1:ha-|:|-::| i3 = i e s rRG
ZPBT4a loim—Cylinder [I:I 005" thick) ir ; Ay rogd
ZPBRY Tube—Breather ] i ) 2 |
-AJBES Sleeve—Fued Inpecoor |
ZPBAE Locknut—Yalve Racker .ﬁ.d]uq.'l.ln,g Sn;ll-w 7
ZPBI46 Cirdip—Faocker Shaft i : i 1
IPRIST Cirdip—=PRocker Box Mur . 1
IPBI&D Stud—Rocker Smuppnﬂ,‘-& E_"i. F. = 1} h:m' |
ZPB16l  Spring Waher, 7" 2
IPBI&Y ut, & BS.F. 2
|
|
|
|

[
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FLATE C

A Ref. Mo. Description
ZPCla Flywheel
A PC3 i’.w\—Fl'rwhul -I; W H-" " H Inmg kA F T
TCE Odl Seal . .
e IPCE Housin in Beari ;
TS lhlm—ﬁ;nn Bearing Eﬁusln; |- [HBE rJ'lh:h. . Az
= TCTa Shim—Main Bearing Hl::ul-u'l.: {0015 thick A
PCH Bearing=—[ain ;
IPCy Crankshalc s
ZPCID  Pistol Assembly, cnrrl-plulu nllh RI"‘H. Fm l-ﬂl1 Clrrhp
ZPECII Rimg==Compression I:l'_'hn:mlum Plated)
TPCIZ Ring—Compresskan (Plain) . K
ZPCI3  Ring—Scraper (Slatued) ;
ZIPCIla Ring=—Scraper (Chromism F'Ill:r:lﬂ
IPCI4 Circdip—Gudgeon Pin tF L a
EPCIS  Gudgeon Fin
IPCIS6  Bush—5mall End 4
ZPCIT Connecting Rod Assembiy, :nrnpl:r.-u 'ﬂ'll:h E-m;l]l End Buzh,
Large End Bearing asd Bﬂ 24
TCIE Boft=—Large End
TCI? Tabwashes !
TCI0 Mut, §° B5.F
- TN Bearing=Large End (Bai-om)
4 ZPCHl  Bearing—Large End [Top)
P27 G vathapd Frikakal o
PCiTa Gearwhee! and Qil Thrower (3.4, E. Na ﬁ- Erﬁ"hﬂlllrlhll'
T Place—Gearwhes! Retaining
- PC2Ea Plate—Gearwhesl Regaining (5.4 E Hn h H.thur-:mg]
TS Setserew—Retaining Plate, %" B.5.F x 37 I-:!r'i
PEX¥a Sesscrew—Retaining Plate. " B5SF. x ] ng {5k E
= Ma. & Elmh.minnéqj e
- TC'.I-ﬂﬁpnnE Wather, &
TCH t:.l—Cﬁnk:hi‘I'r. chwhe&l 'Wuo-drulﬂ-
TCI7 Cerscrow—Miin B-u.rlng_ Housing, 4%~ B. iF x Inrr;
PC3E Fprin l:her.
L5 PCTY Jalnt Washer, TE |_‘5.l E. Nch & H:Hh-ummg]
PCas SMIL—S.urlln: Hransian i
TCar Shim—Starting Exvension Shalt O 010" thick) .
TCETa Shime=Smarting Extenuon Shaic  (0-030° thrf.l-:i At
T8 Ring—0il Rewaining . :
JChia il Seal (5.AE Mo, & EﬂJHMMﬂ
PCI3?  Ring=5ealing (5.A_E Mo. & Belthousing)
PCI3Za Ring—D5Saaling (5.4.E No. & Belthousing)
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PLATE D

Rel. Mo. Description PAZI

ZPD3 Camshaft and Gearshesl

i
FDd Gaoverpnor Wisight i
FD5 Pin—Gavernor Sprin 2
FD:& Spring—Gavernors {Igﬂl Lo IB\'JI]- rev.'mlrll- 2
FDa Pin—Govif isad Weight 2
ZPD13  Spindle—Governor Toke g i oz |
ZPDI4 Lever—=Governor ok 4 ) |
ZPDIE Screw—Governar Laver Adjl.q.l:ln: s |
1025 Skaft—Camshaft Extension . = |
FD25a Skaft—ZStarving Extension . o " L |
TD Cowal—Extermian Shalt |
PD2T Puihi—Canmshalt and Extension Shal ErﬂrlhE r!
IDis Joint—Ewxtersion and Srarting Shalt Hnu:ln,g |
" JDas Housing—Extension Shelt Bearing |
PDIfa  Housing—Starting Extension Shafi 1
3 JD30 il 1t 1
1031 Hull:—E:q_l_urmun 5h|l: Hk lI| : 4
ZFD3la Boli—Extension Skhaft (Mks | amd 'l-"r ' 4
=103 Wire=Bcl: Locking _. i a2 |
=] PFDAY Srwgd— Ea:l;qnmm Shalt Bﬂrml Hmulr@ i o1} [
PD34 Muit, B.5.F. . L]
ZPD1S  Push Rod—VWalve 1
IPD¥ Tippor—Valve F
] JD38 Unign—_Cril Pipe o Earr.:mmﬂ Shealt B-uurlrl: Hmllﬂl. |
8 JD3% Joimt Washer, |- - |
- D42 Mipple—Calbda {‘I.ml:lq E._;nm:l LE] |
= EZPD5Y  Bracket—Ukiling Stop I."i"arlthle Sperd'l |
5 PDwT Adjuster—Cabile i |
PO&T Shackie—Cabla r o o |
# - = .ﬂ= 'zl'ggl“ Eﬁle—ﬂpr;un& t'ﬂia:a.hI: Sp;[uda‘é'l'u Hnﬂaﬂwlfﬂﬂ? :
[ e e Sl L A serew— I Lo acker, 4" B ;

E “H--‘::\.\_‘_ gl '::-'ﬂ-.r' ::-—-"F . f#‘ E JDb& Spnnl Wﬂh:l"l; 1&- 2 1
- = ™1 1 Jii E' ZPDT0  Bracket—Maximum Speed Stup ['l'a.rlahl!u Sp-nd] 1
= 1o - e E TDM  Lever—Cable Cantrol = ; i
Lol TS | . - IZPDBE Housing—Gaverasr . ; i |
g ; i o J i PDay Jgint—Gawernor Hausing i
S B | g 3 TODR0 Mur—Governor Housing, 1|, BSF. 1
" i E TD9I Spring Washer, &~ .. |
3 PD5T Gearwheel—Governar |
ar PO%E Splic Pin—Gaovernor Weipht Pln. 1|4. W Inng 4
i IPDH  Spindle—Geverner |
= T PO Mills PFin—Gearwheel, " = H- g i
R -] PO D Key—Governor Sknvc and Gearwheel I:Wun-dntﬂ 1
: PO Slagwe—Govarms T |
= IFDIN Yoke—Governor . : : i : |
= ZPDI04 Colfar—Governar Yoke o : % ! |
E ZPDIOS Mills Pin—Gevarnar Toke Spindle, r A [ I-:'m |
TR  Stwd—Governor Housing Cover, & B5.F. = 1- kang . |

E TDI0d  Sted—Governar Howsing Cover, &" B5F. w 1}" long
23 (Varigble Speed) . ... |

o ‘EPDIDSa Stud—Governor Housing Covar, -.*; BSF » I:I' 1ﬂIII
[Wariable Specd) 1
*TPDIMDL Stud—Gavermar H-amm' Cnunr ﬁ EEF o !-i ]
FDIT  Nut. %" B5F 2
PDIID Jodnt—Gaverncr H-uu::l.ng E-m-'tr |
IPDI2Y Adjusver—Spoader hrm I |
EZPDI11a Adjuster—35peeder Eprln; {Warakle Epud!ﬂ |
ZPFDI13  Lodkmut—Govermor Lever Adjuster 1
IPDIIS Spring—Epesder (1300 w 1800 reviming |
EZFPDI15a Spring—Speeder (I0H to IT# rev/min) I

* Mot Mlustrated
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PLATE D—continued
Ref. Mo, Description PAZI

S n omm e s

PDI2ZE  Pin—Governor Thrust Slesve i
ZPDIYT Skeove—Governar Thrist ... o |
PDI1E  Split Pin—Thrust Slesva Fin, 1’, i lang 2
IZFDIT? Grubscrew—TYoke, 184, 1’{_ i
ZPDIY? Bali—Governar Lh'v:r " BAF. :1"1* ch,g |
LFDI38 II:Ilpi'lng Washar, 1~ |
P48 rclip—Governor Spindle I
ZPDILS ring=W¥ariahle Speed |
IFDITE I'-r —Gevarnor Laver Boir, | BSF, |
PDITE  Mey—TYoke [Woadraf) |
IPDIBda Setscrews——Maximum Speed Stop Brll:*:ﬂ: anlblu Sp-ud-] 1
IPDIBl Loceaur—Adjuster and Speed Scops, &° 3
IFDIIT  Spring Washar—Gavernor Housing tnuu -.l; 1
IPD20Sa Spring—Fue! Fump Rack Lever |
IPD2 er—Governar Housing . I
IPDIMa Cover—Gavernss Hausing 1'~I':mhln Smdr i
D297 Seal=Maximum Speed Stop ]
D298 Wire—Maximum Speed Sl:-np 5:u|:r=w Ll:!nhlnl ]
ZPD3S Clamp—Govarnar i
IPFDYsE  Setscre®w—Clamp . I
IZPDYMéa Serscrow—Clamp ['ﬁ":.rlahl: Ep-und:l ]
LPD3T Collar [Variable Spead) i
IFOITI Spring Washer—Clamp Satacriw, 1-'.-_ [Warishls Sposd) |
PLATE E
Ref. Moo Description FALI
PEla Banjo Bolp=Main Bearing (Fiywheel end} .. i |
=JEd Beint Waaher—Clutch E.‘FI Resericoor, 47 .. |
ELPESa Fipe—Injector Leak-ofl -IIF{rr wie  with ﬂzlﬁt hh'lr-.:
separacely mownoed Fue T:.rlh.] ; |
HET Tank—Foel ... : |
ZFPEA Bracket—Fuel Tank ., = i
IPE? Setscrew=—Fuel Tank Bﬂ.clll.ft * B. 5- F. & i- Inr-: 2
ZPEID  Spring Washer, |* i i i
HEla  Strap—Fusl Tank i
TEI2 Cape=Fuel Tank |
JEI3 Seraingr—FPusl Tank ... |
JEI4 Facking—Funl Tunk Screp 1
PEIE Screw—Tank Strap ... 2
PEIT Whasher, §° 1
CIELI Fi le ﬂFlthI-] ﬂFdl:ar 1:-u- Furnp:. A |
TE22 Joint Washer—Flexible Fuel Piges and Tap. i- L
JE3I Tap—=Fuel Tank % |
JE32 Pips—Fual (Flaxible) |i'!'|r|i-c te F||l:ir:|- |
ZPEIM  Pipe—Fusl (Fump to Injecter) : : i
EPElMa Fipe—Fuoel (Pump to Injecter) (100 to | I5|] r:\l.rl'llrl'ln ]
ZPEM  Brackec—Fusl Fiiter ... ]
J1E3T Balt—Fusl Filer Bracket, 2 B.A. x i Inng 1
JE33 Mut, 2 BA R . 3
JE3% Spnng Washer, 1 BJ. 1

PE44 Flpﬁ—n:lll {Gaar End B-ﬂnrlnl ™o Euunu-uﬂ ‘.i.hlfe. lu.rqu

* Mot ilystraced
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FLATE E—continuad

Raf. Ma. Dascription PAZI
PEda F1|;1-—DII {Ciear Endl Bearing to Exterijon Skhaft Baaring :
PEd4d Pipo—Onl [Gur Enrd Burlng r.-n Spud Inr.ru.':lnl Gﬂ.r] |
FE#He  Fipe—0il (Gear End B-nrmg e Clutch Mh, wr I
JE4E Chip—il Pipe F |
JES3 Banjo E-uil:—l:'_'ﬂl P'ipt_ B.L F‘ |
LPESlc Banjo Bolc—Oi Pips, §° B5.P, I
JES4 Joint ¥WWasher, §° 4
ZPESS Fipe—=0il {Gear End H:I'n Eunng r.-u Ph:h:ktr:r |
IPESD  Fipe—Fusl Pump Drain . 3 1
JE&] Joint Washer—Pipe Banjos, §° i I
JE&T Contalmer 1 1
*EPE&a Contaimar (For uu u.ul;h qnpnt hwlng u-pimtl:.l mnunl:m:l
Fuel Tank) . ' |
JE&4 Filter=Fuel (For details see EEplril:E list) ; |
ZPEAT Fipa—0il {Pump 1o Fipwhaal end] .. |
LPE&Ta Fipe—iil [Flywhenl end 1o Gear -andh |
EPET®  Pipe—0il (Pump to Governor Howsing) ... |
IPE®S Secscrew—Fllter Bracker, % BUAF. HB]' long i
YPEYT  Spring Wal!lw.é- s
MJEIE Seal—0hl Fipe, PEGT, and H:nfu- Bolis, PEIa !
HIEII® Unlon Mut—5eat ! i
CPEIL] Banjo Balt—Fusl FIH-'HF. 1" l 5 P, |
YPEI4] LUrnion—Fuel Pump Drain |
PEI48 Boas—Fuel Tank I
PEI4?  Boas—Fued Task Strap 1
EPEIBY Eestrictor (Governaor, H-:H:I:ur and Clut:h] |
IPEI®l Banjo Boli—Restrictor ; 2
LPEIV? Lockeut—Rostrictor & ¥
EPEIT]  loint Washer—Restrictor, §° [Gun-':rnc!r arH:I H.ﬁl:ll.lr'l i 2
EPFELIIE Fipe=Injector Leak-off ix ; . |
HEZI% Coanscror—Injector Leak- gl’l' |
HEZZ0  Joint Washer [
*HEX1l Banjo Bolt (For use with englne hl.'-'m,; npanl:ely mounted
Fuel Tank) ., ]
IPEIRS Grommaet 3 ; j d 1
FLATE F
Rel. Mo Drescription FALI
JF1h Silencer—Exhaust |
IFIl Manifeld—Inlac |
JF¥ta Manifold—Iret iEI»:lrl Heav:f I:hul:]l r’-lr Clmn!l‘b |
JF33 Clip (Extra H:lv:l Cruty Air Clearr:r'l " |
IFM Mg itold —Exha 2 - s |
JIF3§ Air Cleaner I:EMH Htu'«"r l.'-|'|.|l'|r'| = -- |
JF38T  Seal - Air Cleaner (Extra H-n'ﬁ' IZ?: . . |
“IF35/& Etement —aAir Cleaner {Extra Heawy u:ﬂ |
IZFFIS Adr Cleaner |
“EPFIS Element—Air Clmnzr |
ZPFIBE  Cowling—Fan .. |
ZPFIOT Cowlin —Crllmﬂr o 2 * |
PELLT Spring Washer—Cowling amd Fuel Tark Bracke: §° i L
PFII& Sorscraw—Cowling and Fuel Tank Brackets ]- BS.F. x * ’
I :
EPFIIT Snu-:“r-"snw—C:llde l'_'-nwllng,. 4" BSF x I} long |
JFI43 Elbow—Exhaust {Excra Heavy Ducy Mir Cleaner) |
IFIEs Fre-Cleaner {Extra Heawy Duty Air Clasnas) |

* Mot illuscrated
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PLATE G

Rel. Na. Description FAZI
BIGI Flange—Clutch Driving |
AJGL ﬂ-emln;—'ﬂ.uller |
AGA Taggle ... S 3
JGS Pis—Taggie . |
JiGT Serww—Liriv Fun“ & BSF = {- long 4
JGH Sal=Diriving Ia.n;p: Jorew .. 4
AlGID Pla ULBF .. |
AJGII  Plate—Driven | i
AJGI2  Fave—Driving... 3
A.IGII Plang—Ilnner I
AJG|4 Ria juiti 1
ANGIE ShaEt—CIut:h“‘ I
AlGI& Elu'fl—SIIdilng . ]
AJGIT  Cirdip—Chitch Housing i
IGIE Cirdlip—#8all Bearing I
AJGIF  Bearing—Ball . i
1G12 Spdin Fln—'l'n,“h ?In ,’, = ]- Ian‘ &
JG14 Crowel—Driving Flange 1
1GI% loint==Adaptor Flave (M. I'\"_l- 1
“1GI5a  laim—aAda H:u Mk, 1M} i
JGTh Plate — & |
1GIT Su:-:rﬂ--.hdipmr Place. -||'|-" BS5.F. x i l-u-ng 4
JGEE Spring Washar, A" 1
JGITF Plate—5pi |
AJGH  Housing=—=Clutch |
JG3I laint luech Housing |
JGIT Cover—Chuteh Heousing |
JGII loint==Chrich Howsing Cover |
o Serscrew—Clutch Housing Cover, ﬁ- BAF x b Furu 4
JGE15 Spring Wather—Hausing Caver and ﬂﬂmln.: Lmr -.*,' 5
BJGH  Lever—Clutch Dperl!ln,g i |
AIGY!  Shalc—Yohe 1
AJGI  Teke i
AJGTY E-ufh—-{lul::h Clp:n.l.m-,l Lewer, -;'; E| 5.F, # H: |&ng I
AJGH0  Thrust Ring Assem I
G4l Bal—Yeke, " B5.F = 1" lan, F
JGA3 Bablt—Clutch Heusing. 4" B5F = I ‘|'|5|'|l I:f"lll- I'.':| 3
JG41 Baolt=Chatch Housing. & BSF. = | !-nﬂg I:r"'llr. III] B
JG44 Spring Washar, & (M. IV L]
JGH Spring WWasher, &~ (Mk. 1) ]
1G4S Bolt—Clunch Housing, & E.E F. x i I|:-n|; gl I'l"| 5
JG4E LSpring Washar, &° 5‘1 5
JGa44 ut. & BSF (M V) 5
AJGHE  Housing—Ohl Seal 1
AlG4? il Ssal—Clutch Shaft |
AJGSD  leipt—0Oil Seal Housing ; |
AIGEl  Bolt—Hl Seal Howsing, §° B. 5.F. ® I-|-' Iurq: 5
IG5 Spring Washer, §° .. L]
JG53 Screw—Spigot Plate, T BSE w i long .. 4
JGE4 Flug=—Gear Cover {-',.- B.5.Fox 4; ll:mg Suu:raw} {Hh: l'ﬁ':l 5
AlLGE? Ol Seal—Yaoke Shalt .. |
AJGTE  Core Plug |
1GTI Grebsorews |
1GTe Mut, §° BS.F |
AJGBE  Key—TYoke Shaly (Woodrull) i
jg guhzrfl_'ﬁ:! le Pis ii
ring—

AJGH T.hﬂm&l'l'ak- H-alr. |
*Mac iliestrared
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PLATE H

Raf. Mo, Dascription PAZI
PH1 Pulley—5%" diameter = 44 face (M Y and Drive and Etarl

at Fiywheel End) ... = 1
IHI3 Spanner—Open Ended, 47 :re_} 1
PHI4 Pullay—5" diaminter = L 1
THI4 Eey—FPulley, §* x 3" x 14" !
THI1 Pulley==5" diamecer x 44" face Hh.'l I 1, III and Iq"l- |
1H31 Spannar—Bex, &7 x " (With Tammy Bar) i
THI3 Setzorew—Fulley, &7 B5.F :l:i- B:!n,; 1
TH Locknet, #¢° !E 1
JHS1 'ﬂ"rnm;h—.mlm E:rw |

T3
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PLATE 1

Ref. Mo, Description PAZI
dn Housing—3pesd Increasing Gear (Engine half) ; [
i Heusing — Speed Incrausing Gear {Pewar Lkl Illlf_l I
11 loiet—Housing (Engine k l"ﬁ : |
FFL Stud==Howsing (Engine half), &" B. 5F. x H-‘ lnﬂg 4
I8 Bolt—Heusing (Engine hall". “BEF x2° lang |
1T Tabwasher ) |
1ae Washer—Housing Stud, E' e 4
1 Mut—Heusing Seud, 4 B5F .. 4
Il Shaft—Crankshalt Extengion £ |
A3 Setscrew-—Extension Shaft 4
iz Wire—Exrension Shalt Secscrew Lp:kin: |
a3 Gearwheel—Driving {) 611 Ratis} |
lla Gearwheel—=Diroving {F-86: 1 H.i:lc!'r oL I
a4 Kay—Ceareheel (Wood ruff ’ o I
PJl 4 Eey—Learwheel (Woodrulfl [
IS Lacknut==Diriving Gearwheal |
Jlé Screw—Locking ?Fnr 1015 and J-IE'.B] s i 1
117 Buth—Extenuion Shaft : : |
e Core Plug . |
e lolnt—Houasing qP‘nwur rake-off h:lﬂl [
Ny ] Ell}I!—Hl:lulJH? {anur 1ain-of hl-"f] -.i.; BSF 1° kmg ]
3Tl M, & B.5 (i}
i N} Washer, " .. i
1 I'.‘Inml—l-mq:l.m: qP-:.'.ﬂr uhna-uﬂ' hnll'p 4
114 Callar 4 |
It Collar .. : i |
1S Guarwhesi—Driven {1611 Ragis) | |
I Frit] Grarwheel—Driven {1 :86: 1 Ratie e |
AXTé Bearing — Ball . 1] i) it A I
117 Bearing—Raollar s % |
A8 Locknut—Ball Bearing |
1119 Tl Seal ; |
IR Housimg—Oil 2 |
4531 Jeint—0il Seal Hauting |
FFR Y Stud==Cil Seal I-In-usmg, -|||- BAF. x H :Il:rna 4
1IN Mur, %" B.S.FE 4
134 Wshar, L7 4
1137 ﬂ-l:rwel—El:ten:mn Shaft i |
Pl Jzint Washer—Housing Plug. § I
P42 Linian—Hausing {Fuwm' take-alf hllfl . H-.S P I
144 Joint Washer—-Linian, 3 |
1145 Shaft—Power Take-off (1-41:1 F.al:ln:l I
145 Shaft—Powar Take-off [1-86:1 thla: I
1154 Circlip {1-86: | Ragio) |
PITI Plug—Housimg (E In: h.IJF:l I
1Tl Serpw—Hauiin l; :-m healt ) I
T3 Seal==Houzing |



PLATE K

Rafl, Na. Drescription FATI

PEIv Bady—Oil Pump
FIAD Plunger—Qil Pump
P4 B:rd-y-FltIld Valwe
PHAS Ball, i
:Eﬂl g-:lrll —Relief Valve
e
PE4T kﬂE—P‘Iungﬂ'
PES53 loint—Pump Bady
PAS Fange=—0il Fump .
PbE Serserevw—0Odl Pump F|I.rlﬂ_t h_ BEF u° | long. .
P8 Push Rod—ONl Pump
PEEY Cap—Fush Rod
FICTD Spring—Delivery Walve
PETI Spsring—HRaturn
FET Fin—Hal Retaining
PR Strainer—C6l Pump
[k ] Adupror—OH Pump Sl:rljner
PEZ40  Joint Waker—aAdapter, |7

——————--g—u-—————'h.l'———
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: PLATE L

Rel. Ma. Description PAZLI
PFLI Starting Handie Asiembly, camplate with Spring, Pawd and

Pin {Clockwerise)} .. |
*PLia Startimg Handle .I‘.'Hﬂﬂhl:f mmplﬂ: with ‘.:-prmg. Pawl

and Fin (Anti-clockwisa) | 7 |
JL3 Spring—>5tarting Handle Pawl : |
JiLd Splic E‘In—Sl::.rl:Ing Handbe, %" I]- In:m:_g e |
LT Fir—5emrting Handls Pawl .., - |
PLE&D Guard—S5tarting Extensicn Shaft .. N v |
PLTO Grub Screw uard, 2 B.A x §° Inn.;|_ - s |
LTI Wing Mot—Gauard, 3 BA. .. e b |
PLTZ Chai—Guard Ak, i o H 1
PLTI Split Pin—Guard, §° .'«: “ lang S e b 1
PLEI Girub 5¢rnw—{iuard TBA = 17 lang X X |
JLIog Fawl—5tarting Handle 1

"ot iBystrated
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'i PLATE M

Raf, Mo, Description

IFMI  Pump—Fuel Injection =
ZFN4  Bolv<Fuel Pump, " B.5.F. ® ¥ In:hng

IZPMNI Scrow—Overlopd Adjusting
ZPMN4  MNui §° BSF i
EZPHSY  Circlip—Fuel Fump Rack Cover i
IPMS] Cover—Fud Pump Rack : i
IPMEL  Shim—Fusl Pump (00017 thick) .
IPM6la Shim—Fuel Pump (3005" thick) .. I
ZPMES  Guide—Fuel Pump Tappet . e r
EZPMEE Tappet—Fuel Pump ., -
EZPFMNEE  Roller—Fuel Pump Tapped (Quter) i
IPMN&Y Roller—Fuel Pump Tappet {Inner)

IFMTY  Spindle—Roller

ZPNB  Fork—Fuel Fump Rack Extension

IZPMNBS Pawl—Fuel Pump Rack Extension -

ZPMBE  Fin—Piver

EPMBT  Washer, 1 B.A, :
IZPMB  Eplic Pin, *E ’
IPMBEY  Sorscraw—Heck -er-tnlim Fork, 2 B.A, x §~ bong
YEFMT  Wire—Overlodd F-I:Iluttl=1| Screw L:H:lnn;

Seal -
IPNYI  Stop-Overloed
EPMNM  Extensicn—Fisd P‘ump Rack : .
IZPMN®  Sorew-—Fuel Pump Rack Extension i
ZPMI8l Joint Washer ... :
ZPNI4l Spring—Fuel Pump Rack Extension

“Meor llluserated
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FUEL FILTER JE&d
Ref. Mo. Dascription
JE&4 |2 = - 1 - Jsint Washer—E|am
jm ; o = i Jnint—-ﬂ-gg;
3 i il . i T .. I;:;d
r o i - : ¥
-. " ! 4 El=ment
:m‘?l A3 ; i Serew—Blgad
Jhed Washer—Blsed Screw
', Nut—Clamp
I -
4 ‘Wagher

TECHMICAL DATA
IMETALLATION

DRIVE AIF.ANEEHENT‘S-
QPERATION

WORKING CYCLE
RUNMING MAINTENANCE
GEMERAL HAHTENANEE
PARTS LIST . :

Adr inzake

Bearers I

Camshalt miintenance
Camshaft removal

Camshalt replcement
Carbon rivnaval

Clutch

Connecting rod examination
Cannecting rod maintenance
Connecting rod remoal
Connecting rod replacement
Caalin

Crankshalt munl.-rnir'-:u
Crankshaft remowal
Crankshaft replacement
Cylmdar maintananie
Cylinder remowval .
Cylindar rnpll.:ﬂn:nl: as
Cylinder besd dasmantling
Cylinder head removal :
Cylinder head rtphn::rnm:
Ducarbanaing

Fizal ;

Fusel filter -:lel.lnlng ; :
Fuel injector mainterance ..
Fisgl imjactor removal

Fieel injector replacement
Fisel imjector vestin

Fisal pUmp removE

Fipel paimp r:plmfnem:

Fisel pump tdming

Fusel system ..

Ciavermar dlil'mnl.lmt
Governor makntenande
Gawermor removal ..
Gaverngr replacement

IMNDE X

Lubricating olf pump maintenance .

Lubricating ail pump romoeal

Lubricating oil peimp replassment .

Lubricating oil pump straimer
Lubricating oil syscem

Main bearing maintenence
Piston maintenance

Piszon remaovel -

Pisvon replacemant ..
Proparation for starting .
Protection and Preservatian

a5

P bbbt bt - sk o oF TR - o e



Rumning mainterance

Dzl

250 s

500 hawri
1000 heowrs
000 haurs

Spead contral sdjustment

Starting
Stopping
Valve grinding
Valve rocker ad

sment

¥alve rodker oil flaw id.;un:n:l.-:m

Yalve timing




PAZ| RUNNING MAINTENANCE CHART
250 HOURS

e .
L ——
Check I cylinder head joint is

leaking and tighcen nuts il neces-
sary.Check all nuts, balts and hQ,ﬁ.

Check the lubricating ofl level on

tha dipstick and top wp if necessary fuel tank filler cap is clear

Thoroughly clean out the feel tank
to remove shudge

1,000
OURS

-
=

| -
Wash out the lubricating oil
ways and pipes.

.

Examine large end bearing and
replace if clearance is excessive

G

Fa

|
{ J-

lmn;):'z cylinder head, d\;l:.lrhun-
e pivton top and inskdes of inlet
and exhawit pores.

Withdraw the pistan  and ca r\e-_
fully clean out oil return holes
Examine the cylinder bore.

Examine snd grind in, if necesaary,
the inlet and exhaust valves

———— | ——

500 HOURS

1,000 HOURS

142

‘ (v : //

Clean the aler cleaner element

a

¥

t/
Clean the carbon depost fraomihe
exhaust wilencer

" Drain the H:Irllp..f:l:l'l.F.I out with
paraffin and reflill with new cil
Clean the ol sErainer.

i S |
tor  and test spray.
i in order replace withoul inter-
ference. Test fusl system lor leaks

— =
Check wvalve clearances and adjiest
if necessary.




