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1 .1 TECHNICAL SPECIFICATION

General Data

Engine type                        Vertical, four stroke water
cooled diesel, direct injection

No. of cylinders

	

1
Bore/stroke mm.

	

90/110
Cubic capacity

	

700 c .c.
Compression ratio

	

18 :1
Fuel consumption at max . output

	

<257 +5% gms/Kw.hr.
Maximum speed rev/min .

	

2,200
Maximum output Kw./B .H.P .

	

8 .82/12 .0
Thermostat

	

60 deg . in cylinder head
Fuel filter cartridge

	

Crosland 25522
Alternator drive belt

	

Gates 6281MC
Oil filter

	

Removable strainers
Inlet valve opens

	

14 deg . BTDC
Inlet valve closes

	

55 deg . ABDC
Exhaust valve opens

	

52 deg . BBDC
Exhaust valve closes

	

17 deg . ATDC
Inlet valve clearance (cold)

	

0 .20 mm. (0 .008")
Exhaust valve clearance (cold)

	

0 .25 mm. (0 .010")
Decompression clearance

	

1 - 1 .3 mm . (0 .75 turns)
Injection starts

	

33-38 deg . BTDC
Opening pressure of injector

	

175 +/- 5 kg ./sq .cm.
Normal oil pressure kg/sq.cm (p .s .i .)

	

2 .0 - 2 .6 (30 - 40)
Minimum at idling speed kg/sq .cm .(p .s .i .) 0 .5 (7)
Max . oil temperature

	

95 deg . C.
Max . water temperature

	

90 deg . C . (60 deg . if raw water)
Exhaust gas temperature

	

<470 deg . C.
Minimum idling speed

	

400 rev/min.
Engine sump capacity

	

2 litres

Tightening Torques

	

kg .m.	 ft.lbs.

Cylinder head nuts

	

16 .0

	

115
Rocker gear retaining nuts

	

3 .5

	

25
Big end caps

	

10 .5

	

75
Flywheel nut

	

36

	

260
Gear train cover

	

3 .5

	

25
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Running Clearances and Wear Limits

All dimensions are in mm. To convert to imperialdimensions

see the Conversion Factors section below.

Location

	

Standard

	

Wear Limit
Clearance

Big-end and crank pin

	

0 .070 - 0 .128

	

0 .20

Big-end end float

	

0 .17 - 0 .44

	

0 .50
Piston pin and small end

	

0 .015 - 0 .042

	

0 .12
Piston pin and piston

	

0 .016 - 0 .020

	

0 .05

Piston skirt and liner

	

0 .120 - 0 .185

	

0 .4
Top piston ring and groove

	

0 .05 - 0 .087

	

0 .2
All other rings and groove

	

0 .03 - 0 .062

	

0 .18
Top piston ring gap clearance

	

0 .3 - 0 .5

	

3 .0
All other rings gap clearance

	

0 .25 - 0 .4

	

3 .0
Crankshaft journal & bearing

	

N/A - rollers
Crankshaft end float

	

0 .10 - 0 .20

	

Adjust
Camshaft journal & bearing

	

N/A - rollers
Camshaft end float

	

N/A
Valve stems & guides

	

0 .035 - 0 .09

	

0 .3
Valve recess from cyl . head face 0 .9 - 1 .3

	

1 .8
Rocker shaft and arm bush

	

N/A - rollers
Inner and outer oil pump rotors 0 .06 - 0 .15

	

n/a

Conversion Factors

To convert kg/sq .cm. to lbs/sq.in (p.s .i .) multiply by 14 .23
To convert kgf .m. torque to lbf .ft . multiply by 7 .233
To convert N .m . torque to lbf .ft multiply by 0 .738
One millimetre is equivalent to 0 .040" ; thus 0.1mm. is equal to 0 .004"
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1 .2 INSTALLATION

A copy of the Kingfisher Marine Installation instructions is

despatched with each engine so that they are available to the

installer : further copies may be obtained from Kingfisher
Diesels Limited at the company's trading address . The
instructions are important and some of the main points are
included below.

Remember that water cooled engines must be protected against
frost, either by using automotive antifreeze (at 50%
concentration to avoid corrosion) or Fernox "Alphi 11" heating
antifreeze at 25%, or, by draining the system . When a system is
drained, ensure that all components, including water pumps and
oil coolers, are also drained.

Water must be prevented from entering the engine via the exhaust
pipe at all times . In the case of a wet exhaust, a water trap
is essential, and with vertical dry exhausts, a foolproof cover
is likewise essential.

The supply of clean fuel to a diesel engine is critical to a
long life for its injection equipment . Note that condensation
water in a fuel tank may emulsify with the fuel requiring proper
equipment to effect separation . Water contamination will cause
difficult starting and damage to injection equipment . If a
remote fuel tank is used, and particularly if fuel sources are
not reliably clean, the use of additional fuel treatment
equipment is essential and should include agglomerator (water
removal) and sedimenter (particulate removal) filter units . See

Section 4 "Fuel System and Governor" below.

When filling a new or overhauled engine with fuel, air locks
must be removed from the system . First, loosen the banjo or air
bleed screw at the top of each filter unit in turn, turn on the
electric fuel pump if fitted, wait until bubble free fuel flows
out and retighten . Next, unscrew the air bleed screw on the end
of the fuel inlet connection to the injection pump, following
the same procedure . Finally, slacken the connection on the
injector itself, open the governor control to at least half,
pull up the excess fuel ring, operate the decompressor and crank
the engine slowly until bubble free fuel flows from the nut.
Tighten the nut and crank the engine slowly with the
decompressor operative . A metallic "dink" sound from the
injector indicates that fuel is being injected, and the engine
is ready to start . See "Pre-starting Checks" in Section 2.

A new engine should be kept on light load for the first 20 hours
and serviced after that period by a Kingfisher authorised
Service Agent in accordance with the schedule set out below.
Kingfisher Diesels Limited reserves the right to reject any
warranty claims if recommended servicing has not been carried
out during the warranty period.
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1 .3 FUELS AND LUBRICANTS

Larger Kingfisher engines sent to U .K.customers are pre-filled
with oil which should be changed at the 20 hour service
.  Smaller engines and export engines are despatched empty for
safety reasons.

The following should be used in normal use.

Application

	

Lubricant

	

Capacity
Litres

Engine
BP Vanellus C3-15/40

	

2
Mobil Delvac Super 1300
Duckhams Hypergrade
Esso Superlube Diesel 15w-40
or equivalent to
A.P .I . CE/SF
specification

Gearbox                SAE 20-50                    2 .5 - 3
depending
on sump.

BP Vanellus oil is formulated for marine use to give
additional protection during periods when the engine is
not used . It is therefore highly suitable for engines
which may stand idle for several months.

Fuel High grade light diesel fuel, gas oil or DERV .



2 .1 PRE-START CHECKS

1. Check the engine oil, water and fuel levels, replenishing
if required . Do not allow a diesel engine to run out of
fuel, or the injection pump is liable to be damaged : in
any event, the system will need to be bled to remove air.

When refuelling take care to use fuel in good condition
and free of contamination such as water and dirt . If the
fuel is in poor condition, it should be allowed to stand
for at least 48 hours before transfer to the engine tank
to allow water and debris to settle to the bottom. Take
care not to pour the debris in with the fuel.

2. Turn on fuel supply if applicable.

3.

	

Check that any battery master switch is in the "ON"
position and that the battery charge is sufficient.

4.

	

Open throttle to about 1/4, ensuring that the gear
selector is in neutral.

5.

	

Check that stop control has been pushed fully home (if
fitted) . The stop control operates by overriding the
throttle control so that the governor control arm on the
engine is moved below the idling position.

2 .2 STARTING AND RUNNING

1.

	

Complete pre-start checks.

2. If the engine is cold, pull up the excess fuel control.
This has a pull ring attached and is located below the
decompressor lever and just above the injector pump.

Electric Starting

3.

	

Operate starter for 10 seconds maximum . If the engine
does not turn over immediately, for example if the
battery is not well charged, release the starter switch
and set the decompressor (see "hand starting" below)
before repeating . Continued operation of the starter
switch without the motor rotating will burn out the
starter motor.

If the engine does not start, wait for 20 seconds before
a further attempt . If it does not start after four
attempts, and unless the temperature is below freezing,
check the fuel system . In severe conditions, no more
than 10 ml . of engine oil may be added to the cylinder
via the inlet manifold as a starting aid.
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Hand Starting

4. Rotate the decompressor lever anti clockwise until it
clicks and the indicator arrow corresponds to 10 o'clock.
- nearly half a turn. Insert cranking handle and crank
engine as vigorously as possible . Decompressor release
is automatic, whereupon the engine should start readily,
disengaging the crank and automatically releasing the
excess fuel device.

5. Allow engine to run at approximately 800 rev/min whilst
checking any instrument readings and listening for any
unusual sounds . Allow engine to warm up before applying
full load in order to prolong its working life.

6.

	

Operate the gear selector only when engine is at idling
speed in order to prolong clutch life . However,
occasional engagement at high speed will not cause
immediate damage.

7.

	

Monitor instruments frequently and be alert for any
unusual sounds or exhaust smoke . If any abnormality
should occur, stop the engine immediately, ascertain the
cause and rectify it . Delay in correcting faults tends
to be expensive and may well result in rejection of any
warranty claim.

8.

	

To stop the engine, allow it to idle for 20 - 30 seconds
and operate the stop control until it has stopped.
Return the stop control to the run position.

9. DO NOT USE THE DECOMPRESSOR TO STOP THE ENGINE EXCEPT IN
EMERGENCY.

10. In the unlikely event of the engine speeding up
unexpectedly (running away), close the throttle, operate
the stop control and operate the decompressor as
necessary, in that order, to control the engine.

11. A smoky exhaust is indicative of poor injectors, a cold
engine or excessive load.

12.  Diesel engines are prone to glazing up of the cylinder
bores if allowed to run for prolonged periods without
load . This results in loss of power, dirty exhaust and
uncontrolled oil consumption . The remedy is to remove
the cylinder head and break the glaze using a glaze
breaker. Glazing has been known to occur in less than an
hour in some engines .
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2.3 MAINTENANCE - ROUTINE

The following is a check list Further details are contained
in the relevant sections which follow.

Daily

1.

	

Stop engine, pause for two minutes and check engine oil
level by removing dipstick, wiping clean and inserting
again before withdrawing to read the level without
screwing the dipstick back in . Top up as necessary.

2.

	

Check engine for any oil or water leaks and rectify as
necessary.

3.

	

If anti freeze is not available in freezing conditions,
drain all cooling water as soon as the engine has
stopped.

MAINTENANCE - 1ST . 20 HOURS FROM NEW OR MAJOR OVERHAUL

Keep engine on light load and no more than half to two thirds
throttle during this period to allow the moving parts to bed in
and work harden.

1.

	

Using a torque wrench, tighten down the cylinder head nuts
to 16 kg .m . (115 lbf .ft .).

2.

	

Carry out operations 4,5,6,7 and 10 from the following
schedule.

Every 250 hours or at least annually

3.

	

Remove and clean the air cleaner, washing the wire meshes
in fuel or other solvent . Pour solvent down through the
mesh to remove dirt . Blow through with compressed air if
available . Stack the two mesh units on the base of the
cleaner, pour 250 ml . of engine oil evenly over the top
and reassemble . Wait for the oil to drain through for at
least one hour before starting the engine (or it may run
away by burning the oil in the air cleaner) . Do not
overfill with oil for the same reason.

4. Drain the engine oil whilst hot and replace with new oil.

5.

	

Remove the oil strainer . This can be accessed by
cleaning and removing the left hand of the two small
covers on the front of the engine, as shown in sketch.
Clean the strainer in fuel, petrol or other solvent and
replace it . Utmost cleanliness is essential during this
operation . See Section 5 for details.

6. Check tightness of all mounting bolts, pulley couplings,
manifold nuts etc.
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7. Check alternator belt tension (if fitted) . There should
be approximately 0 .5" or 12 mm . free vertical movement in
the top section of the belt.

Check engine and gearbox for any oil or water leaks.

8.

Thoroughly clean the fuel filter cartridge and its
housing . Remove the fuel line filter cartridge
element(s), replace with (a) new one(s) and bleed fuel
system . Utmost cleanliness is essential during this
operation.

Every 600 hours

In addition to the above, carry out the following.

9.

	

Remove the fuel injectors and have them cleaned and
checked in a diesel service shop . This work is covered in
section 4 if service facilities are not available.

10.

Check tappet clearances and adjust if necessary . Correct
clearances are 0 .20 mm . (0 .008") for the inlet and0.25mm
(0 .010") for the exhaust when cold . Check and adjust the
decompressor clearance as detailed in Section 3-1.
Replace the rocker cover . Operate the decompressor and
turn the engine over two full turns by hand to ensure the
valves are clear of the piston.

Every 1,200 hours

In addition to the 600 hour schedule, carry out the following.

11.

Check the fuel injector timing advance and adjust if
necessary.

12.

Remove the cylinder head and re-lap the valves into their
seats . This will prolong their lives as poorly seating
valves will overheat .   This work is detailed in section
3-1

Further maintenance such as decarbonizing the combustion
chambers, cylinder head overhaul, bearing replacement etc . will
probably become necessary eventually, the need for which will
depend on a particular engine and the use to which it has been
put . In general, short periods of use will reduce the number
of serviceable hours which can be expected, whereas prolonged
running will increase the number of hours.

If an engine is used consistently for short periods, the
frequency of oil changes should be increased to every 100 hours
or less if there is evidence of condensation within the rocker
cover, for example.
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2.4 MAINTENANCE - LAYING UP

If the engine is to be unused for more than four months, it
should be laid up asfollows.

1. Empty the fuel tank and drain or pump out any condensation
or debris in the bottom . Pour in sufficient inhibiting
fuel such as Esso IL 1838 to reach the engine fuel supply
pipe . Alternatively, pour in regular fuel to which has
been added 10% of clean engine oil or preserving oil.

2.

	

Empty and carefully clean all fuel filter units, replacing
elements if they are due . Bleed the system and run the
engine until warm and until the new fuel has been drawn
into the engine.

3.

	

Renew the engine oil and strainer whilst hot . Run the
engine for at least five minutes whilst hot to circulate
the oil thoroughly . If the engine is to be laid up for
more than six months, use preserving oil in the sump in
place of regular engine oil . This oil must be replaced
within 15 hours after recommissioning.

4.

	

Allow engine to cool and remove the air cleaner unit from
the engine . With the inlet valve open, place exactly
25m1 . of preserving oil into the cylinder (a disposable
medical syringe is handy for this) and rotate engine
slowly, by hand three or four turns, with decompressor
operative . Clean out, re-oil and replace the air cleaner
unit.

5.

	

Remove rocker box and liberally apply clean engine or
preserving oil to the valve stems and rocker gear, and
down the push rods . Rotate engine until both valves are
closed . Replace rocker box.

6.

	

If antifreeze has not been added to the cooling system,
drain all cooling water from the engine block, oil cooler
and remainder of the cooling system . There is a drain
cock on the side of the engine, and the rest of the system
should be drained by removing the cover of the Jabsco pump
and ensuring that water has drained out from all
components . Disconnect any plumbing connections as may be
necessary to achieve this.

The preferred antifreeze is Fernox "Alphi 11" at 25%,
obtainable from plumbers' merchants, or automotive
antifreeze at 50%, either of which will inhibit corrosion,
especially to steel skin tanks.

7.

	

Slacken alternator belt (if fitted) and any other
drive belts.

8.

	

Store engine in as clean, dry and well ventilated
condition as possible.
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9. Trickle charge lead acid batteries monthly to prevent
discharge and sulphation . Disconnect them from the engine
alternator to prevent damage to the diodes when charging.

10. Fill fuel tank almost to the brim (leaving a gap to allow
for any temperature rise) to prevent condensation in the
tank.

11. Protect air inlet, exhaust and other engine openings by
stuffing with rag, plugging or loosely tying a polythene
bag e .g . over the air cleaner . If the engine has a
vertical exhaust, cover it e .g . with a can to ensure rain
cannot enter.

RECOMMISSIONING

Before restarting a laid up engine, carry out the following
procedures.

1.

	

Remove all pluggings etc . and reconnect any disconnected
tubing, e .g . breather vents.

2.

	

Refill the cooling system if it has been drained, checking
carefully for any air locks . Open any sea cocks.

3.

	

Turn engine over at least two full turns by hand without
using decompressor . This should not be difficult if done
slowly and ensures that there is no excess oil in the
cylinder which could cause damage under a normal start.
If excess oil is evident, turn engine several times with
decompressor operative, and repeat the process.

4.

	

Reconnect batteries.

5.

	

Retighten alternator and equipment belts.

	

Start engine in the usual way . Listen carefully for any
unusual sounds . If in doubt, stop engine and check
system .	 Sheet 2-6	 	 	 	 	 	 	 	 4/94



DISMANTLING

DISMANTLING IS NOT RECOMMENDED UNLESS IT IS REALLY NECESSARY.

UTMOST CLEANLINESS MOST BE OBSERVED AT ALL TIMES WHEN
DISMANTLING AN ENGINE, ESPECIALLY FUEL SYSTEM COMPONENTS.
ENSURE AN ENGINE IS THOROUGHLY CLEAN EXTERNALLY BEFORE

REMOVING ANY COMPONENT.

ALWAYS LIBERALLY SMEAR WORKING SURFACES WITH CLEAN OIL BEFORE
REASSEMBLING.

3 . MAIN ENGINE STRUCTURE

The block is a single iron casting fitted with a replaceable
wet liner . The crankshaft and camshaft are carried in roller
bearings with a plain big end bearing . An oil pump is fitted
at the end of the crankshaft to supply working parts,
including the big end bearing . The camshaft runs at one
quarter of crankshaft speed, and operates the valves and
injection pump . The cylinder head is cast iron.

3 .1 Cylinder Head

An exploded view of the cylinder head is shown in the Parts
List at the end of the manual.

To remove the head, first drain the cooling water and remove
the inlet and exhaust manifolds . Remove the oil feed pipe to
the rocker cover, remove the two bolts securing the fuel tank
(if fitted) to the rocker cover and slacken the two lower fuel
tank mounting bolts . Unscrew the four head securing nuts,
tilt the fuel tank clear and lift the head from the block.

Before removing the rocker cover, ensure that the decompressor
lever is in the "run" position, i .e . the arrow pointing to 2
o'clock and the handle straight down . Take careful note as to
the push rod arrangement, and ensure that the push rods are
returned to their original positions, as shown in the diagram
below.

To remove the valves, either use a conventional spring
compressor, or, place the head face down on a bench, depress
the spring cap (a light blow on the cap, not the stem, may be
necessary at first) and remove the collets . The cap and
springs can then rise and the valve be withdrawn.
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The valve head faces should be recessed from the cylinder head
face by 0 .9 - 1 .3 mm . If the recess exceeds 1 .8 mm new
valve seats and valves should be fitted.

After extended use, the valves and their seats are likely to
deteriorate and leak . If the erosion of the mating faces is
minimal, the valves can be relapped into their seats . To
achieve this, the valves should be removed and carefully
cleaned . Apply fine grinding paste sparingly to the valve
seats and rotate each valve to and fro using a lapping tool.
Valves must be lapped and returned to their original
locations . Ensure no paste reaches the stems or guides . As a
test, paraffin or kerosene poured on the valve head should not
leak past the seat within two minutes . When lapping is
complete, carefully wash away all traces of paste, liberally
oil the valve stems and refit the valves in the cylinder head.

If the valves are badly burned, they should be replaced, as
should the valve guides if they are excessively worn . The
recommended clearance for the stems is 0 .035 - 0 .09 mm . with a
maximum of 0 .3 mm . The valve guides should protrude 14 mm.
above the valve spring recess in the head, and are a press
fit . New valves should be lapped in as described above.

Valve seats can be reground in situ . If the seating band
becomes too wide, the seat should be reamed to reduce it.
Eventually, valve seats can be replaced . They are of modular
cast iron and are an interference fit in the cylinder head.
Ensure the valve head recess is as specified.

When refitting the cylinder head, always use a new gasket.
Examine the head and block faces carefully for any signs of
burning or other imperfections, especially if there has been
gasket failure (in which case it is wise to have the head
skimmed flat using a fly cutter in a machine shop) . Degrease
the head and block faces (but not the gasket) and ensure they
are completely clean . Tighten the nuts gradually and evenly in
diagonal order, with the final tightening to 16 kg .m. (115
lbf . ft .) .

When refitting the push rods,
take particular care to fit
them in their correct
locations, and ensure that they
are properly located on their
cam followers . Also ensure
that each valve is linked to
the correct cam follower. The
inner cam follower connects to
the inlet, shorter, rocker
arm, as shown in the diagram.
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Valve tappet clearances are
0 .20 mm . (0 .008'") inlet and
0 .25 mm . (0 .010") exhaust.
Ensure valves are closed before
adjustment by turning until the
piston is at the top of its
compression stroke .

Tappet Adjustment
Decompressor Mechanism

The decompressor mechanism consists of a shaft located under
the exhaust rocker arm on which there is ground a flat indent.
In the normal running position, this indent faces upwards
towards a screw which protrudes from the rocker arm . When the
decompressor is operative, the shaft is rotated so that the
screw engages on the periphery of the shaft, lifting the
rocker arm and holding the valve open.

The extent of the lift is
critical : excess lift will hold
the valve too far open causing it
to hit the piston . To adjust the
clearance, turn the engine over
until it is on its compression
stroke . Rotate the decompressor
shaft so that the flat is away
from the adjusting screw.
Slacken the lock nut and the
screw until the screw just
engages on the shaft . Turn the
screw in a further three quarters
of a turn and tighten the
locknut . This will give the
correct lift of 1 - 1 .3 mm .

Decompressor Adjustment

When refitting the rocker cover, ensure that the flat on the
shaft is pointing upwards in the run position, and that the
operating lever is also in the "run" position i .e . pointing
straight down and the arrow at 2 o'clock . As the rocker cover
is fitted, the spade on the rocker cover shaft will engage in
the slot in the decompressor shaft . Clean and degrease the
mating surfaces, check the fit and apply Blue Hylomar sealant
to the mating rim of the rocker cover before fitting it to the
head.

The decompressor mechanism incorporates a ratchet and pawl so
that the shaft is rotated one tooth of the pawl each time the
inlet valve opens, finally cancelling the decompressor . To

Sheet 3-3

	

1/94



set the decompressor automatically in this way, rotate the
operating lever anticlockwise almost 180 deg. so that the
arrow points to 10 o'clock . To set the decompressor for
manual release, turn the lever anticlockwise about 45 deg.
from "run", and clockwise to release it.

3 .2 Piston and Connecting Rod.

This assembly comprises the piston, rings, piston pin and
circlips, connecting rod, big-end cap, bolts, small end bush
and big-end bearing shells.

The piston and connecting rod assembly can be removed with the
engine in situ . First, remove the cylinder head and the cover
from the right hand side of the crankcase when viewed from the
starting handle end . Remove the two big end nuts and the
assembly can be removed through the top of the block . If the
bolts are removed from the connecting rod, replace them in
their original positions.

The piston must be returned to its original position, i .e . so
that the recess to the side of the bowl accommodates the
injector.

If piston rings are difficult to remove, soak the ring (or the
entire piston) in release oil, diesel fuel or paraffin for as
long as is necessary . Wear tolerances are set out under
Technical Specification in Section 1.

The piston has four rings, all of
which are different : cross sections
are shown in the drawing . The top
ring is chromed on its outer face,
and may be fitted either way up;
the second ring has one bevelled
corner which must be fitted
upwards . The third ring has a
rebate in its inside edge (which
does not extend to the ends) and
which must be fitted downwards.
The fourth, scraper ring, may be
fitted either way up.

Before fitting, place each ring square in the liner and
measure the end gap : it should be within the tolerance given
in Section I (0 .25 - 0 .40 mm . or 0 .010" - 0 .016") . If the gap
is insufficient, grind the ends of the ring until it is.

Rings should be installed using a ring expander . Take care to
stagger the gaps of adjacent rings, and do not align the gap
in the oil ring with the ends of the piston pin.
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The connecting rod has a bronze bush pressed into its small
end . The oil hole in the bush must be aligned with the hole
in the connecting rod so as to collect splashed oil.

When assembling the piston to the connecting rod, insert a
circlip in one end of the piston first, heat the piston to
120 deg . C. using an electric oven or oil bath
and quickly push in the piston pin through the piston and
small end bush . Then insert the other circlip.

Before installing the piston assembly in the liner, ensure
that it is thoroughly clean and liberally oiled . Use a ring
compressor to squeeze the piston rings and carefully push the
assembly into the liner . Ensure that the markings on the
connecting rod, and the corresponding marks on the big end
cap, face towards the right hand crankcase cover viewed from
the starting handle end.

Severe damage will result if the big end cap is fitted the
wrong way round . Ensure that it fits snugly and the crank pin
is well oiled before tightening the bolts carefully and evenly
to the torque specified in Section 1 (10 .5 kgf .m. or 76
lbf .ft .) . Lock the nuts after tightening.

Used but serviceable bearing shells should only be refitted in
their original positions.

Check that the axial float of the big end on the crank pin is
in the range 0 .17 - 0 .44mm . (0 .007 - 0 .018").

3 .3 Cylinder Block

To remove the cylinder liner, first remove the cylinder head
and piston . The cylinder liner can then be withdrawn using a
suitable screw or hydraulic puller . When fitting a new liner,
it should first be fitted without seals to check the
protrusion above the block face which should be 0 .06 - 0 .16mm.
(0 .002 - 0 .006").

Liner seal dimensions are fairly critical and the use of
Kingfisher seals is recommended, available from your
Kingfisher service centre . Ensure that all parts are
thoroughly clean, particularly the grooves and mating surfaces
in the block, so as to ensure a water tight seal . Use a
suitable lubricant, such as mineral grease for Kingfisher
seals, and carefully fit the seals into their grooves,
avoiding twisting them in the process . Insert the liner into
the block, which should require only sufficient force to
compress the seals.

Check a new liner after installation for diameter and
ellipticity at a point 165mm . below the top . Diameter should
be 90mm + 0 .035mm (0 .001") and ellipticity should be within
0 .0125mm . (0 .0005").
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Fit the piston assembly followed by the cylinder head with a
new gasket.

3 .4 Crankshaft andFlywheel

To remove the flywheel, flatten the lock tab washer, slacken
the central nut and withdraw the flywheel from its taper with
a screw extractor, available from Kingfisher Diesels.
Alternatively, a conventional puller can be used : the flywheel
is tapped 2 x M8 at 102 mm . P .C .D . Having removed the
flywheel from its taper, unscrew the nut and remove the
flywheel from the crankshaft . Take care not to lose the
copper sleeve.

Bolted to the flywheel are the starter ring gear and the
magnet cluster for the magneto type alternator . These can be
readily removed if required.

The crankshaft is carried in tapered roller bearings . These
must be shimmed using paper gaskets to give end float of zero
to 0 .025 mm. (0 .001") . To achieve this, remove all of the
bolts securing the bearing cover at the flywheel end of the
crankshaft . Place the equivalent of four flat washers (but no
spring washers) on four of the bolts and replace them in
equally space holes, screwing them in evenly and barely more
than finger tight . Vigorously attempt to move the crankshaft
up and down, i .e . radially.

If there is any perceptible movement, tighten the four bolts a
quarter turn at a time until such movement is eliminated.

If movement cannot be eliminated before the bolts are fully
tightened, the plate must be removed and one of the paper
gasket shims removed before repeating the process . The plate
is tapped 2 x M8 so that it can be jacked off if necessary.

It no radial movement can be felt but the bolts are not fully
tightened, there is likely to be insufficient shimming behind
the bearing plate, and a further shim must be added.

The correct shimming is achieved when there is perceptible
movement when the bolts are about one quarter turn from fully
tight, and which disappears when the bolts are fully tight.

To remove the crankshaft, disconnect the connecting rod and
remove the timing cover . Note that one of the bolts also
passes through the oil filter housing and is longer than the
others.

Next, lock the crankshaft with a suitable bar through the
crankcase and remove the nut on the timing gear end . Remove
the bearing which will allow the camshaft gear to slide clear.
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Remove the push rods and pull out the camshaft from its inner
bearing.

Remove the governor from the crankshaft which will allow it to
be withdrawn from the flywheel end of the block.

3 .5 Camshaft and Valve Gear

The camshaft is carried in taper roller bearings and operates
pivoted cam followers, rather than the sliding type . End
float adjustment is not necessary . The outer, exhaust, cam
also operates the injection pump.

The rocker shafts are at right angles to the camshaft, and it
is therefore possible for the cam followers to operate the
wrong valve if the pushrods are incorrectly installed . The
correct alignment is shown in the drawing under the Cylinder
Head section above.

The cams and timing gear are keyed to the camshaft . The
components are shown in the Parts List.

Timing marks are a single dot on one tooth of the crankshaft
pinion, which must align with a single dot between two teeth
on the camshaft gear .		Sheet 3-7							1/94



4 . FUEL SYSTEM AND GOVERNOR

A diesel engine functions by drawing unrestricted amounts of air
into its cylinder and injecting precisely controlled quantities
of fuel at high pressure just before the top of each compression
stroke . The high compression temperature and fine spray ignites
the fuel.

The fuel system is therefore a most critical component in a
diesel engine . Many of the parts are precisely mated to one
another during manufacture and they should only be disturbed
when necessary . Delicate components should be handled with
great care and every component must be returned to its original
location.

The injection pump is mounted on the side of the engine and
delivers a precisely metered quantity of fuel to the cylinder
via an injector for each firing.

Because of the precise nature of the fuel delivery system, the
fuel must pass through at least one, preferably two cartridge
type filters so that any water and particles can be separated
out . If the fuel is in poor condition, it should be allowed to
stand for at least 48 hours to allow water and debris to settle
to the bottom . Take care not to pour the debris in with the
fuel.

4 .1 Fuel Filter

Information on fuel filtration is set out in the Appendix and
should be studied carefully . Engines are supplied with a
Crosland 25522 disposable filter cartridge . The use of a
precipitating type pre-filter within the fuel line upstream of
the engine filter is strongly recommended . If water
contamination is a possible problem, a water trap and
agglomerator should be installed as well.

The cartridge unit is replaced by unscrewing the centre bolt,
lowering the bottom unit and removing the cartridge . Take care
to ensure that all sealing rings are in place when fitting a new
cartridge . After fitting a new cartridge, the system will
require bleeding by slackening the outlet banjo at the top of
the unit and allowing fuel to run out until there are no more
bubbles.

4 .2 Fuel Injection Pump.

The pump components are illustrated in the Parts List.

The pump is an integral plunger type . As the camshaft rotates,
the roller follows the cam profile causing the plunger to
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compress the fuel which then lifts the delivery valve and passes
on to the injector.

The plunger is lapped to its cylinder and the delivery valve is
lapped to its seat . These parts are all mated during
manufacture and must on no account be interchanged when
dismantled . Dismantling should only be carried out by a trained
diesel technician . Utmost cleanliness and care with the
precision parts are vital.

The quantity of fuel delivered is controlled by movement of the
control rack, which rotates the control gear.

4 .2 .1 Injection Timing

Injection timing can be checked by disconnecting the injectorpipe and observing fuel flow (spill method).

Remove the crankcase cover on the
air cleaner side of the engine and
fit the timing indicator plate.
Remove the injector pipe from the
pump and attach a clean tube to the
outlet so that its open end points
upwards . Apply maximum throttle
and turn the engine slowly . At the
moment that the fuel starts to flow
from the pump outlet, read the
degrees of advance on the
crankshaft counterweight - the
pointer of the timing indicator
plate should be within the two
marks adjacent to the "37" mark on
the counterweight, which gives a 2
deg . range.

Injection timing measurement

If the timing needs altering, insert or replace shims between the injection pump and the crankcase .  Adding a 0.2mm (0 .008") shim will retard the timing by 3 deg . and vice versa .

If electronic measurement is preferred, check with the
manufacturer the difference between advance determined by the
fuel spill method and that recorded by the equipment - the
latter is likely to be several degrees less . An appropriate
white mark will need to be painted on the flywheel, and an
indicator set up, having first set the position of the
crankshaft using the timing indicator plate referred to above.
One tooth on the starter ring corresponds to 3 degrees.

4 .3 Fuel Injector

The injector is of single hole pintle type comprising a nozzle
body and needle, injector body, push rod assembly, adjusting

Sheet 4-2

	

9/93



spring and screw etc .. An exploded view is shown in the Parts
List . Injectors can be dismantled with care for servicing . The
spray nozzle isoffset

The nozzle body and needle are lapped in pairs and neither part
should be interchanged with another.

The injection pressure should be set using a rig at 165 bar
(2,400 lbs/sq.in .) . The adjusting screw, acting against the
spring, controls the pressure.

Excessively high pressure will result in rapid wear of parts,
whilst too low a pressure will result in incomplete combustion,
smoky exhaust and burnt needle valve.

A properly functioning injector will give a fine and even spray
pattern without any leaks or drips from the nozzle, accompanied
by an audible "grunt" as the fuel passes through.

Any signs of injector malfunction should be investigated without
delay. The nozzle needle and body should be checked and
replaced if necessary . In extremis, they can be dismantled and
cleaned . If the mating surfaces have become worn or the needle
does not slide freely, they should be relapped with the nozzle
body using grade 2000 chrome oxide (or even very fine
toothpaste) and cleaned afterwards . Do not lap more than
necessary.

4 .3 .1 . Injector Testing

When testing injectors, great care should be taken to ensure
that the atomised spray does not come into contact with any part
of the body. The test fuel is highly pressurized, flammable and
may cause poisoning . Use protective goggles, gloves and
suitable clothing and do not breathe the vapour . Note that
injection nozzle outlet is offset.

To check for nozzle leakage, wipe the nozzle dry and pressurize
to approximately 10 bar for at least 6 seconds . There should be
no leakage at the nozzle other than slight dampness.

At approximately 1 .5 strokes per second at injection pressure,
an even and balanced spray pattern should appear.

N .B . At certain pressures, a partially blocked nozzle can give a
good spray pattern . Therefore always clean an injector
before testing.

When replacing an injector, check the condition of the copper
washer, ensuring that all faces are meticulously clean . Tighten
the clamp nuts alternately and evenly.
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4 .4 Governor

The governor's function is to control the rate of fuel delivery
automatically so as to maintain the required engine speed . It
also prevents the engine being run at excessive speed . An
exploded view of the governor parts is shown in the Parts List.

As engine speed increases, the spherical weights (24) are thrown
outwards within the shroud {28), forcing it to the left in the
diagram . The shroud then bears via the ball race (23/27) on the
pressure plate (26) which engages against the fork (36) . This
in turn moves the governor lever (34) which engages with the peg
on the rack of the injection pump, decreasing the fuel supply.
The reverse happens if the engine speed drops.

Movement of the speed control lever (19) rotates the shaft (10)
which, via the torsion spring (42), allows the fork to be moved
more easily or less easily by the pressure plate.

If the governor linkage is disturbed for any reason, the
clearance between the fork (36) and pressure plate (26) must be
checked as follows . Insert a 3 .5 mm spacer between the two, and
pull the fork claws towards the pressure plate, i .e . towards the
gear on the crankshaft . In this position, the rack on the
injection pump should be in its middle position . If it is not,
slacken the clamp bolt of the governor lever (34) and rotate the
lever on its spindle until the rack is in the correct position.
Tighten the clamp screw and re-check the position of the rack.
The following diagram illustrates the procedure.

Rack in middle position

Adjusting governor linkage clearance
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4 .5 Air Cleaner

An oiled wire mesh type air cleaner is fitted . Periodically
(and at least annually) the top cover should be removed and the
two wire mesh elements lifted out and washed in petrol, white
spirit or paraffin and allowed to drain or blown through with
compressed air . They should then be replaced and liberally and
evenly oiled with no more than 250 ml . of engine oil on the top
surface.

Wait for the excess oil to drain through the mesh before
starting the engine . Do not add excess oil to the air cleaner
or it will be drawn into the engine and burn as fuel resulting
in the engine "running away" . This is highly detrimental and
could be dangerous.
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5 . LUBRICATION SYSTEM

A concentric type oil pump is fitted to the end of the
crankshaft . The pump draws oil from the sump and delivers it
under pressure via a two stage mesh filter to the big end
bearing and the rocker gear . Other parts are fed by splash or
return flow from the rocker gear . The filters require removal
and cleaning at each oil change . Pressure relief valves allow
any excess oil to be dumped back to the sump and the filters
to be bypassed should they become blocked.

An exploded view of the pump and strainer assembly is shown in
the Parts List . Access to the strainers is via the left hand
of the two small covers immediately below the starting handle
socket . Prepare for an oil spill and remove the three bolts
securing the cover, taking care with the gaskets . There is
normally no need to disturb the oil pump.

Engine Front Cover

There is a screw into the back of the cover plate which
retains the mesh filters . Take care when removing this screw
to retain the spring and ball valve inside : these form a
filter bypass valve should the filter become blocked.
Thoroughly clean all the components, ensuring that all the oil
passages are clear . Flush the strainers through from their
insides and inspect them carefully for any damage and replace
them if necessary . Take care not to lose the felt sealing
washer which fits between the filter unit and the engine
housing . Finally, reassemble and replace the cover.

The oil pump can be removed as a complete unit and need only
be dismantled if it is suspect . The components are shown in
the drawing, and reassembly is straightforward . To remove the
pump, remove the three bolts securing the access plate to the
right of the filter cover, and withdraw the pump.

There is an adjustable pressure relief valve in a housing on
the side of the engine next to the connection of the copper
tube and oil pressure gauge . This should not be disturbed
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unless malfunction is suspected, and should be reset with the
oil barely tepid (35 - 40 deg . C .) and engine at around 1,000
rev/min to give a maximum pressure of 2 .6 kg/sq .cm . (40
lbf ./sq . in .) .
	 Sheet 6-1 	 	 	 	 	 	 	 	 	 4/94	 	 	



6 . COOLING SYSTEM

The engine is water cooled incorporating a Jabsco water pump on
the rear of the gearbox, a thermostat in the water outlet elbow
on the cylinder head and a thermostat bypass link incorporating
an adjustable valve . A sacrificial anode plug threaded M12 is
fitted to the engine above the water intake connection.

The bypass valve requires initial adjustment and is operated by
turning the slotted spindle end with a screwdriver or 1p coin.
When the slot is in line with the water flow, the valve is wide
open ; when the slot is across the water flow, it is completely
closed.

The purpose of the bypass valve is to allow pumped water to
escape when the thermostat is less than fully open . The valve
should be set to as wide open a setting as possible consistent
with the engine not overheating . The most critical speeds are
usually idling and at full power . Once the valve has been set,
no further adjustment should normally be necessary.

If the pumped water cannot escape when the thermostat is closed,
the seal in the Jabsco pump will be blown out and the pump will
leak.

The thermostat maintains the temperature of the water at the
optimum level for the engine . It opens at 60 deg . C . and should
be fully open by 70 deg . C . As an option for calorifier use, a
higher temperature thermostat is available opening at 83 deg.
C ., fitted in the cooling pipe leading from the engine . This
must not be used if salt water, or hard raw fresh water passes
through the engine, or scale will form with consequent damage.

The efficiency of the thermostat can be checked by heating it
gradually in a can of water and measuring both its opening and
fully open temperatures . Do not overheat it, or the thermostat
will be damaged . If it does not function correctly, replace it.

When there is a risk of frost damage, prevent it, either by
carefully draining all the components of the system, including
the pump and oil cooler, or by using suitable anti freeze if an
indirect system, such as keel cooling, is em ployed. Recommended
anti freeze is Fernox "Alphi 11" at 25% or automotive antifreeze
at 50% to inhibit corrosion.

The pump can be drained by removing its brass cover .Sheet 6-1	 	 	 	 	 	 	 	 	 	 4/94



7 . ELECTRICAL SYSTEM (iffitted)

The electrical system operates at 12 volts negative earth and
consists of a starter motor, alternator, control panel and
battery . A wiring diagram is set out in the Appendix . Other 12
volt electrical equipment typically installed in a boat can be
connected to the engine system . The connection and use of such
equipment is outside the scope of this manual and technical
advice should be sought if necessary.

Do not start an engine fitted with an alternator unless the key
switch and isolator are "on" and a battery is connected.

Do not disconnect the battery whilst the engine is running.Do not switch off the control key, or isolator switch, whilst the engine is running .

Ensure all electrical connections are clean, tight and securely
made.

Do not connect an external battery charger whilst the alternator
is connected to the battery.

Disconnect the alternator before carrying out electric welding
on a steel hull.

Failure to comply with any of the above may result in the
alternator diodes being damaged beyond repair and the warranty
becoming void.

The use of maintenance free batteries in a boat is strongly
recommended so as to reduce the danger of gas explosion . Do not
allow a lead acid battery to remain discharged for longer than
necessary or the plates will become sulphated with consequent
loss of performance.

7 .1 Alternator

A Lucas 17ACR LRA 375 55 amp alternator with built-in regulator
is fitted as standard . However, because of the pulley size
limitation, the achieved maximum output is reduced to 40 amps.

The alternator is virtually maintenance free, but the slip ring
brushes should be checked after 3,000 hours and replaced if
necessary. Otherwise, factory exchange units are available from
authorised Lucas distributors if the unit should fail.

7 .2 Starter Motor

The starter motor is 4 pole of conventional design with pre-
engagement of the pinion . The starter should not be operated
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for more than 10 seconds at a time, with a pause of at least 40
seconds before further use . Do not operate the starter switch
unless both starter motor and engine are at complete rest.

The cable connection to the starter from the battery should be
as short as possible and at least 25 sq .mm . in cross section of
the conductor . This should be increased if the connection is
more than one metre in length . The connection to the starter
solenoid should be at least 4 sq .mm . in section.

When the starter switch is operated, current flows through the
solenoid locking coil energizing the electromagnet core which
draws on the pull rod . This pushes the pinion against the
starter ring . At the same time, current flowing through the
attraction coil flows through the main starter windings to cause
initial rotation of the shaft . This allows the pinion, still
under pressure from the solenoid, to mesh with the starter ring.
When this is achieved, the solenoid core completes its travel
and closes the switch contact across the terminals . This allows
the main starting current to flow and start the engine.

When the engine is properly firing, the starter switch must be
released so that the pinion returns under spring pressure to its
resting position . This process is assisted by the spiral spline
in the starter shaft so that as the engine speeds up it throws
the pinion clear . The ratchet provides a safety mechanism
against the starter being rotated excessively fast.

After extensive use and wear of the pinion and ring teeth, the
starter may rotate before the pinion is properly meshed which
results in a noisy grating sound . When this happens, the
starter switch should be released immediately and the engine
rotated a few degrees by hand before a further attempt . The
starter should be serviced, to include a new pinion, as soon as
possible . If the problem persists, a new starter ring should be
fitted . The starter ring is bolted to the flywheel, so that no
special heat treatment facilities are required.

The motor is mounted on the flywheel housing . When installed,
the clearance between the pinion and starter ring should be
2 .5 - 5 mm.
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8 . FAULTS CHECK LIST

ENGINE WILL NOT START

Starter does not crank engine

	

Starter cranks engine slowly

Battery run down

	

Battery partly run down
Battery failure

	

Connections loose
Poor or absent connections

	

Connections dirty
Faulty starter switch

	

Oil viscosity too high
Faulty isolator switch

	

Faulty starter motor
Faulty solenoid

	

Low ambient temperature
Faulty starter motor

Starter cranks engine normally

Mechanical Faults

	

Fuel Faults

Fuel not reaching injection pum p
Incorrect injection timing

	

Insufficient fuel in tank
Choked air cleaner

	

Blocked fuel line
Poor compression

	

Faulty lift pump
No valve clearance

	

Choked fuel filter
Valve seats worn

	

Air leak in fuel line
Head gasket leaking
Decompressor operative
Excess fuel device not deployed

Fuel reaching injection pump
Air trapped in fuel system
Pump control rack sticking
Stop control out
Water in fuel
Poor fuel
Faulty injectors
Injector pump worn

N .B . DO NOT USE " EASY START "

ENGINE STARTS

Mechanical

	

Fuel

Engine Overheats

	

Insufficient water

	

Faulty injectors
Insufficient oil
Blocked water intake
Thermostat sticking
Injection timing out
Head gasket leaking
Engine badly worn

Engine Knocks

	

Insufficient oil

	

Air in system
Oil pump worn

	

Poor fuel
Bearing(s) worn

	

Faulty injectors
Piston(s) worn
Sticking valve rocker(s)
Broken valve springs)
Incorrect injection timing
Faulty pressure relief valve
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Excessive Exhaust	Engine too cold (thermostat)
Smoke*	Excess fuel

	

Pump timing incorrect
Poor compression

	

Faulty injectors
Choked air cleaner

	

Faulty pump
Engine overloaded
Oil level too high

Engine misfires Sticking valves

	

Faulty injectors
Sticking piston rings

	

Air in system
Engine needs top end

	

Faulty pump
overhaul
Broken injector pipe

Engine starts and stops Valves sticking

	

Air in system
Governor idling

	

Faulty lift pump
speed incorrect

	

Choked fuel filter
Engine cold

	

Insufficient fuel
in tank

Lack of power

	

Sticking valves

	

Poor fuel
Worn pistons/bores

	

Air in system
Incorrect valve clearance

	

Choked air cleaner
Sticking piston rings

	

Faulty lift pump
Injection timing incorrect

	

Choked fuel filter
Engine overheating

	

Faulty injectors
Insufficient fuel
Control rod sticking
Stop control not
fully in

Uneven idling

	

Governor speed setting

	

Air in system
incorrect

	

Choked fuel filter
Injection timing incorrect

	

Faulty injectors
Sticking valves

	

Faulty lift pump
Broken valve spring

	

Insufficient fuel
Engine cold

Black smoke means incomplete combustion of fuel
Blue smoke is a sign of burning oil
White smoke indicates water in a cylinder, or incorrect injection timing
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9 . GEARBOX

The KD12 engine is fitted with a Kingfisher MA100 2 :1
reduction hydraulic gearbox . The same reduction ratios apply
for ahead and astern, and each gear has its own multi plate
hydraulically operated clutch . A pump to operate the clutches
is built in and runs continuously . Gear selection is effected
via a valve box which is controlled by a short lever on top of
the gearbox.

There is an emergency "get home" facility should the hydraulic
system fail for any reason.

Technical Specification

Hydraulic pressure in neutral

	

1 .5 - 4 .0 kg ./sq ./cm.
(20-55 p .s .i .)

Hydraulic pressure in gear

	

11-13 kg ./sq .cm.
(156-185 p .s .i .)

Max . oil temperature

	

80 deg . C.
Minimum cooling water flow

	

5 litres/min . @ 30 deg . C . max.
Oil grade

	

SAE 20--50
Oil capacity

	

Up to approx . 3 litres depending
on sump type

Minimum steel clutch plate thickness

	

1 .0 mm.
Maximum warp

	

1 .0mm
Minimum driven plate thickness

	

2 .0 mm
Max . concentricity :coupling to flywheel 0 .13 mm (0.005")
Max . concentricity : output shaft to
prop shaft

	

0 .01 mm. (0 .004")

0i1 Pressure

The oil pressure is factory set and adjustment is not normally
necessary unless the gearbox has been stripped, or clutch slip
or drag is encountered.

To adjust the pressure, slacken
the locknut and turn the
adjusting screw (clockwise to
increase pressure and vice
versa) as shown in the diagram.
Retighten the lock nut.

In operation, there is an
additional valve inside the
gearbox which prevents sudden
pressure increases when drive
is selected . This gives a
controlled power take up.

The life of the gearbox will be prolonged if drive is always
selected with the engine at tick over . However, selection of
drive even at full engine speed will not cause any immediate
damage.

Sheet 9-1

	

4/94



Working parts

A diagram of the main working parts is set out below.

1

	

2

	

3

	

4

1 . Input coupling

	

2 . Ahead pinion

	

3 . Ahead clutch

4 . Propeller

	

5 . Astern clutch

	

6 . Astern pinion

The input shaft and the outer shells of each clutch are
constantly driven by the engine . The driving clutch plates,
with teeth on their outside edges, engage with the outer
shells . The driven plates, with teeth on their inside edges,
engage with the central shaft of each clutch on which is
mounted the pinion . As the two sets of plates are pressed
together, the drive is taken up.

When dismantling the gearbox,
the clutch shells together with
piston, plates, input shaft
etc. can all be pulled out
towards the rear of the box.

When reassembling, the driving
plate teeth should be aligned
visually and the plate pack
inserted into the clutch shell.
Then align the driven plate
teeth and insert the inner
shaft .
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"Get home"

The "get home" facility entails
the use of two screws to
compress the plates together
rather than hydraulic pressure .
Remove the upper rear gearbox
cover secured by five bolts
using a 12mm spanner . The
centre of the ahead shaft will
be visible in which there are
two threaded holes . Insert a
4 mm. Allen key in each hole in
turn, engage it in the grub
screw and tighten the screw.
Tighten both screws evenly and
alternately . Replace the cover
taking care with the gasket
which must be completely clean.

The gearbox is now locked in permanent forward drive . When
using this facility, engine power should be restricted to 75%
maximum.

Astern shaft assembly.

The astern shaft parts are identical to the ahead shaft except
that the ahead shaft is connected to the gearbox input shaft
and so has a splined end, and the rear of the astern shaft
drives the hydraulic pump.

Output Shaft

The output shaft carries the large driven gear, which is keyed
on to the shaft, and it is retained by a flattened nut on the
forward end with locking tabs.

To remove the shaft, remove the
front gearbox adaptor plate and
the flattened nut . Using a
screw press, insert two bolts
through the gearbox casing and
screw the shaft out to the rear
of the box.

When reassembling, press the
shaft in until there is
sufficient thread showing to
use the flattened nut to pull
the shaft home . Tighten the
nut to 18 kgf .m . (130 lbsf . f t . )
and bend up the locking tabs.
Do not use tabs more than once.
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When replacing the adaptor plate, be sure that the saucer
shaped plate over the front of the reverse gear shaft has its
concave face towards the engine . Be sure also that the shims
behind the short input shaft housing are in place behind the
steel spacer . The gasket must be in perfect condition,
preferably new, and completely clean as must the mating faces.
Otherwise, pressurised oil will leak.

Oil Strainer

At the rear of the gearbox,
close to the drain plug, is a
cover secured by two bolts.
Behind the cover is an oil
strainer which should be
removed and cleaned whenever
the gear oil is drained.

P .T .O . Shaft (if fitted)

The P .T .O . shaft is fitted to the rear of the input shaft and
rotates permanently with the engine . A dual vee belt pulley
is attached to the shaft.

Trouble Shooting

Possible problems and their likely causes are listed below

Problem

	

Causes ,	Remedy

Vibration

	

Misalignment

	

Realign
Damage to rubber blocks
of input coupling

	

Renew
Loose connecting bolts

	

Tighten

Clutch slip

	

Oil level too low

	

Top up
Oil passages blocked

	

Clean
Oil strainer choked

	

Clean
Valve choked

	

Clean
Clogged plates or piston

	

Clean
Failure of sealing rings

	

Renew

Clutch drag

	

Oil too thick

	

Change
"Get home" bolts too tight Loosen
Plates jammed or warped

	

Renew
Failure of return springs

	

Renew
Piston jammed

	

Clean/repair

Noise

	

Rubber block of input
coupling broken

	

Renew
Bearing failed

	

Renew
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Loose connecting bolts

	

Tighten

Overheating

	

Clutch slip

	

See above
(mist or steam  Cooler choked

	

Clean
showing from

	

Oil level too high

	

Reduce
vent)

	

Oil mixed with water

	

Repair cooler
and change oil .
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