Petter Marine Diesel Engines
TYPE AC1IWM

This book will help the user to gel the best result s from the engine No engine will
run without care. but it will give good service it given the attention described in this
book



The information given in this book relates to the
marinisation of the Petter AC1W diesel engine.

For all other engine details see the latest editioof
the AB1 W -AC1 W Operators Handbook.

NOTE

As propeller selection is primarily related to boedther than engine characteristics, Potters
cannot be held responsible for incorrect propelizing. A device should be sought from a
propeller specialist or a Naval Architect on specifstallations.
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General Information

Technical Data
Gearbox ratios (forward and reverse) 2:1

Gearbox oil capacity 0.85 litres (11/2 pints)

Gearbox oil type As engine oil (see Approved
Lubricants)

Measurements mm (in)

Angle of Operation Max. 22° Thwartships

Installation Angle (Fig. I)

The maximum angle of installation including bow ig 22°. with a
standard engine lubricating oil dipstick the maximangle is 12°
including bowlift. (or angles over 12° a steep angjpstick is requiredr
the standard dipstick should be modified as foltows

The maximum mark will be 13.5mm (0.53 in) aboveéRkesting mark
andthe dipstick should be cut off 20mm (0.73 in) belinw existing
mark, this willbe the minimum mark.

The original high mark should be ground or filed tuprevent errors.
the reverse gear dipstick will not require to badified.

1041409 ENG SERLNa 1O TOS78
i -

881340} ENG SERL No579 ONWARDS

H O\ [ | Standaard DIP stick
e i a—— -—:[‘* ' 0 —12 inc bow lift

L

cuT | 135 - r l Modified DIP stick
' __-;_-!'If:.'_‘_'-,j gk | _ . .
ma o —{ 12-22 inc bow lift
" (o7a) T A L * All dimensions in mm
- 20 13.40)REF . and inches.
Fig.1



3. Rotation
When going ahead, the propeller shaft rotatiomis@ockwise when
looking forward towards the gearbox and will reguarleft-handed
propeller.

4. Trouble location
(a) For general overheating of engine compartment acid of
power, check that air inlet and outlet openingsreteblocked.
(b) If overheating occurs owing to cooling system fiatu

(i) Check that inlet water sea cock has been opened.

(i) Ensure inlet water strainer and suction pipe to panenot
blocked.

(i) Examine water pump impeller and seals for damade an
leakage.

(c) If engine lacks power or suffers from speed surging

(i) Check that propeller is not fouled.

(i) Check if clutch in gearbox is slipping. Drive cam b
maintained by reducing engine speed but examinaiioin
adjustment should be carried out as soon as pessibl

(d) Heavy vibration could be caused by loose holdingrdboltsor
coupling misalignment.
(e) See engine handbook (or location of faulty engiexgosmance.

5. Sterngear lubrication
Ensure the propeller shah bearing is kept wellibabed and the

grease cup is topped up when necessary with Caditrol
Mobilegrease MP or equivalent.



6. Important DON'TS

DON'T run the alternator without havimgbattery connected
otherwise a surge may be caused, possibly dam#ggnggulator in
the alternator.

(a) DON'T reverse the polarity of the battery, as iargble damage
to the alternator will ensue.

(b) DON'T allow the battery to become discharged.

(c) DON'T engage or disengage forward or reverse gehout first
reducing engine speed, except in an emergency.

(d) DON'T run the water pump for more than 30 seconhitstwdry,
otherwise the impeller will be damaged.

Installation

7. Mounting bearers

(a) The engine mounting bearers must be of rigid canson and
neither deflect or twist when subjected to the \Wweaf the engine
and gearbox or their operation.
It is strongly recommended that when the enginedisare of
bare wood or glassed-in-wood, that the engine &t@liad on
longitudinal bearers in order that the resilienumts are not
distorted. The bearers should be bolted down viittissand
anchor platesr round trunnion nuts.
When the engine is mounted on to wood bearers wtitho
longitudinal bearers, which is not recommenders, advisable to
fit pressure pads between the mounting flangeefdékilient
mount and the wood bearers to avoid impress digteinto the
timber. The pressure pads may be secured with sosslis or
countersunk screws and should have clearance fooldse
holding down bolts. These pads must be paralldd tine
propeller shaft and each other in all directions.
When the engine is mounted on steel boat bearetstigitudinal
bearers (referred to above) may be dispensed anthshimmed
as necessary for alignment. Care must be taketoriotce the
resilient mounts out of line and distort them.



(b) When the engine and gearbox are installed the geanitput
shaft must line up exactly with the propeller shaft
To allow adequate adjustment and clearance thetsesinould be
334mm (13.12m) between bearers. 381mm (15.0inye:and
parallel to the propeller shaft and 6.5-8.0mm (@28l in) above
it, if engine bearers are fitted.

If the engine bearers are dispensed with the beaebs should
be46.5-48mm (1.83-1.88in) above the propeller sidfe
dimensions in both cases allow for shimming to imbtarrect
alignment.

(c) To enable the gearbox and propeller shaft half lnoggpto be
brought together for alignment, the propeller shmast have at
least 38mm (1.50in) of forward movement from itamng
position and be able to rotate.

(d) Only good quality holding down bolts or studs mayused for
installing the engine and gearbox. Setscrews, dutsh etc.,
must not be used.

8. Housings

(a) If the engine is to be totally enclosed it is imjamt that provision
IS made to enable sufficient cool air for combust@md general
cooling to enter, and for hot air to escape. Hotraist not re-
circulate to the inlet otherwise overheating ameduction in
power will result.

(b) Provision must also be made for routine maintenémbe carried
out. including filling and draining the engine suampd gearbox,
removal and fitting fuel and oil filters, and aleaner
maintenance.

(c) Ensure that all engine and gearbox contaoésaccessible.

9. Alignment (Fig. 2)

(a) It is important that the gearbox output shaft arappller shaft are
correctly lined up and. where possible, alignméoiusd be
carried out while the vessel is afloat. After aipeiof use when
sufficient time has passed for settling down, tignanent should
be checked again.
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(b) To ensure correct alignment proceed as follows:

(i) With the propeller shaft in its normal running gmsi, locate
the engine and gearbox on the mounting bearersoutit
bolting down, so that the half couplings are 38rbih)
apart with the flexible centre coupling removed.

(i) Screw the two aligning pins into the gearbox haligling
and offer up the propeller shaft to check whethergins
enter squarely into the propeller shaft couplingesses and
the coupling faces are parallel. This should be&diout at
90° intervals of rotation with the couplings homzal and
vertical.

(iif) Packing pieces or shims may have to be insertedruhd
engine and gearbox supports to achieve correcirabgt.
Check that the coupling faces are parallel to withD5mm
(0.002m) in any angular position.

NOTE. If packing pieces or shims are inserted utitkeengine
bearers, they must be progressively shimmed uiheer t
holding down bolts to prevent distortion of the ieg
bearers.

Careful attention to the above points ensuring tifat
engine is correctly in line and that the resilisTtunts are
not forced out of alignment or distorted, will redu
vibration and heavy wear on the coupling and maounts
It is an error to assume that because an engnesil@ent
mounted it can be mounted on any uneven sudade
that the rubber mounts will take care of all evils.

(iv) After bolting down recheck the alignment, replaoe t
flexible centre coupling keeping the pins for fe@twse, and
check that the propeller is free to rotate.
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10. Exhaust (Fig. 3)

(a) It is important that the correct sizes and lengtiesxhaust pipe
are used and recommendations are given in the @hgimdbook.
The engine exhaust port is provided with an adaptsuit a
38mm (1.5in) bore pipe.

(b) It is recommended that the exhaust outlet is powtl above the
waterline and under no circumstances may it bediét a depth
greater than 152mm (6in).

(c) The exhaust system should be as short as possthlaw
minimumof bends, otherwise a serious reduction in power will
result.

(d) A short length of flexible pipe must be includedvieen the
engine and main run of piping unless a wet systsinguexhaust
hose is fitted.

(e) To prevent water entering the exhaust port wheretiggne isnot
in use it is recommended that a swan neck or fédyevis fitted in
the exhaust system, particularly when the enginesislled near
or below the water line.

The highest position of a wet exhaust system muoiseéxceed 305
mm (12in) above the engine.
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(f) Where cooling water is injected into the exhaustey the water
must enter the system 152mm (6in) before the rubdenection.

(9) If exhaust hose is used it is important that thaling water flow
IS not interrupted, otherwise overheating will ogéatroducing a
fire risk

(h) To ensure that water trappetthe exhaust system does freeze
in cold weathera dran tap must be fitted on the lowest pamit
in the pipe run,

Fullway Valve Silences Exhaust

pl. 7 SO 5o o - e MR S . | 5 s M
Drain Cock
Water Dutlet
- _--_-‘-“—1_ -
Engine Below waterline (Wet Exhaust)
\

\ Fullway Valve Silencer

Drain Cock

Exhaust

Drain Cock Silencer
*e 3 -
_. ““““ -
"""; Y l---a.-’-ﬂ"
‘l-r ..... -l

Engine below waterline (dry exhaust)
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11. Cooling

(a) A corrosion inhibitor is included in the coolingstgm but it is
important that brass or copper pipes and fittimgskapt to a
minimum. Under no circumstances must these pipé#iogs
come into contact with the aluminium parts of thgige.

(b) Water inlet and outlet hose connectors are provitethe engine
and it is recommended that 9.5mss (n) bore hose is used to
pipe the cooling water. This hose should be opa that will not
collapse under suction and should be kept shorfraedrom
tight bends.

(c) A sea cock and strainer, with an inboard connedbuit a
9.5mm @8 in) bore hose should be connected to the pump inle
and should be positioned as close to the engipessble with
the inlet skin fitting as far below the water liag possible.

(d) On installations without a water injected exhaystem the water
outlet skin lilting should be positioned above, batnear the
water line as possible.

(e) Provision should be made for draining the wholeliogosystem
andit is advisable to carry this out before allowihg engine to
stand idle in cold weather.

12. Fuel system

A tank of adequate capacity must be installed. 8ifrgane
incorporates an automatic self bleggtem which regues both a

supply and a spill/vent pipe. which must be cone@td the top of
the tank.

13. Earth connections

When flexible mountings and flexible couplings ased, the engine
and gearbox are electrically istédd from the remainder of the velsse
To overcome this an earthing strap must be condeitker between
the gearbox and propeller shaft couplings dwieen the engine and
an earthing bolt or metal skfitting. Ths also appés to separately
mounted fuel tanks.
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14. Cathodic protection

Water cooled eriges are protected by anz insert in the water inlet
fitting. To prevent corrasn of metal fittingspropeller, etc., below
the water line it is recommended that a sacrifiai@de s fitted to
the hull. and expert advice sought on the locasae, etc.

15. Connections

All pipes, cables and controls must be flexibly conneicidlde unit
to allow for slight movement of the unit on theianbration
mounting.

Operation
16. To prepare a new or overhauled engine for starting:

(a) Fill the engine sump and gearbox with the correchtjiyeand
grade 6 lubricating oil. and vith the reverse gear in neutral and
the engine decompressed crank the engine fiftesstto help
theinitial circulaton of oil.

(b) Fill the fuel tank and bleed thHael system as desbed in the
engine handbook.

(c) Check that the cooling system is in order.

17. To Start

(a) Ensure the engine sump and gearbox are toppedtbp togh
level mark on the dipstick. With a new or overhaudagine
check the engine oil level again after a few misutenning as
initial circulation lowers the oil level.

(b) Ensure that the cooling water inlet strainer islsiotked and that
thesea cock is open.

(c) Ensure that the battery is properly connected &adged (see
Electrical Starting Equipment).

(d) Start the engine in the normal manner as deschnode: engine
handbook. An overload stop lever extension rodaéated beside
the alternator and should be pushed down and exldaefore
attempting to start.
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18. To stop

(a) Make sure the reverse gear is in neutral and reietigine on
light load a short time before stopping.

(b) Move the STOP/RUN lever to the vertical positiorpal stop
control when fitted and hold until the engine stofisen réurn to
run position ready for re-starting.

(c) DO NOT stop the engineitin the decompressor lever.

Maintenance
19. Running maintenance

(a) Check the lubcatng oil level in the engine sump eaclydeefore
use.

(b) Check that thenlet water gaineris not blocked and the cooling
sysem is in order each day before use.

(c) Check the lubcating ol level in the gearbox each week and top
up if necessary.

(d) Dran the lubrcating oil from the engine sump every 250 hours
and gearbox every 500 houos bah once a year whichever is
sooner.

(e) Carry ou engine maintenance as described in theneng
handbook at the peds recommended.

(f) Checkthe flexble propeller shah coupling and anti-vibration
mountngs for tightness and oil/fuel contamation at regular
intervals.

General Maintenance
20. Water pump maintenance (F ig. 4)

(a) Ensure that the sea cock is closed before remandg
dismantling the water pump.

(b) Loosen the alternator fixings and remove the dg\oelt.

(c) Remove the water pump pulley, the pump cover (At j@B) and
the impeller (C).
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(d) Remove the cam screw and cam (D) cleaning off aajirsy
compound and remove the wear plate (E).

(e) Using a hooked wire remove the seal (F) andri@'(G).

(f) Prise out the outer bearing seal (H) and removeitblp (J).

(g) Remove the shaft and bearing assembly (K) by apglgressure
at the impeller end. Care should be taken not toadge the
impeller driving slot. Careful heating of the oudtsiof the pump
body will assist in the shaft and bearing removal.

(h) Prise out the inner bearing seal (L) and removenter thrower
(M).

(i) Clean and examine all parts and renew where nagessa

A ] C D E L, L J 1]

Fig. 4
21. To re-assemble water pump(Fig. 4)

(a) Lubricate the inner bearing seal (L) with grease jamress into
position with the lip facing towards the impellerde

(b) Position the water thrower (M) in the drain areagirt the slotted
end of the shaft through the thrower and pres< simalf bearing
into position. Careful heating of the pump bodyl agsist
assembly.

(c) Fit the circlip (J) with the flat side facing thedring.
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(d) Lubricate the outer bearing seal (H) with greasgé@essnto
position until flush with the pump body.

(e) Replace the '0' ring and seal (P) after lubricatifth grease,
taking care not to damage the oil seal lip. The sleauld be
positioned with the lip facing the impeller.

(f) Insert the wear plate (E) with the spigot facing itmpeller and in
line with the cam screw.

(g) Before replacing the cam (D). smear the top sunfatiesealing
compound. Make sure the groove on the inner edgeeatam is
located on the spigot of the wear plate. Sealingpmund should
also be applied to the end of the cam screw.

(h) Replace the impeller (C) using a twisting motiotilithe
impeller drive screw engages with the slot in thafs

(i) Fit the cover plate (A) and joint (B) making lutestjoint fully
covers the cam. Ensure that the correct jointésl s an
incorrect thickness will affect the pump performanc

(j) Refit the water pump on the mounting plate.

(k) Replace the water pump pulley and bell. Beforetéigimg the
pulley locking screw ensure that the pulley isime lwith the
ether pulleys and the locking screw will seat dlatthe pump
shatft.

(I) After water pump removal the belt tension will hagde adjusted
(see 'Electrical system").

(m) Replace the inlet and oulet water pipes. The purigt is on the
right hand side looking at the pulley.
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Gearbox maintenance (Fig. 5 & 6)

(a) To adjust clutch
If after extended use clutch slip occurs, indicdigdhe engine
surging under full load, then drive may be mairgdiby reducing
engine speed, but clutch adjustment should beethotuit as soon
as possible. Proceed as follows:

9 mportant

I - Depression i Baflle Prate
- -, fitted DOWNWARDS .‘
= e

//Simng loaded Locking F‘:nf,ﬂ.]
1 o shown pulled out 10 aliow Tor
Clutch adjust ment

1
e ———— e

FORWARD CLUTCH UNIT REVERSE CLUTCH uUNIT

Sy

A

Fig. 5

(i) The gearbox houses two clutch units, one (or fodwar
operation and one for reverse. The forward oparatiotch
IS situated at the rear of the gearbox. When aagrgut
adjustments work on one clutch unit at a time

(i) Ensure that the lubricating oil is well distributedhin the
gearbox before carrying out adjustments.
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(i) Remove the top cover, baffle and joints from thargex
housing and with the gear lever in the neutraltgmsi pull
out and twist the spring loaded locking pin (Auatied on
the clutch unit adjusting ring (B).

(iv) Turn the adjusting ring approximately 3mm (1/8imj}he
direction required to increase pressure on thelelplates
and release the locking pin. Continue turning iesting
ring until the pin engages with the next slot ia tbcking
plate (C). There are 21 slots in the locking plate.

(v) After each adjustment check the force requiredawerthe
gear lever from neutral to the forward or reverssition and
back to neutral. This can be checked with a sfdraignce
attached just below the gear lever knob.

(vi) The force required will normally be 11.3-13.6kgb{20 Ibf)
with the engine stopped, but must not exceed 15 (3&g
|bf).

(vii) After completing adjustment and checking of botltath
units. check the gearbox oil level and replacetdipecover,
baffle and joints. Ensure the baffle plate with sieee marked
topis uppermost, i.e. with the depression downwards.

(b) To remove engine and gearbox

(i) Support the engine and gearbox from movement.

(i) Disconnect and remove the output and propellett fleaible
centre coupling.

(i) Ensure that the sea cock is closed, and discoatigupes,
control cables and wiring, etc.

(iv) Remove the bolts securing the engine and gearbiireto
bearers.

(c) To dismantle gearbox

(i) Remove the boltand spring washers securing tiearbox to
the engine adaptor plate, move the gearbox away fihe
engine until the input splines are disengaged.

(i) Examine the oil seals for signs of leakage.

(iif) Drain the lubricating oil.

(iv) Remove the top cover retaining screws and removerco
(A), joints (B). baffle (C) and dipstick (0).

18
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(v) With gear lever in neutral, remove the circlip () thegear
lever shaft, remove the gear lever shaft locking\wsqF)
located in the yoke. and remove the gear levershaft
together with the oil seals (G and H). The shaltieiged to
the yoke.

(vi) Remove the nut and tabwasher securing the geadagpticg
(J) and pull off the coupling. The coupling is sglil to the
shatt.

(vii) Remove the main shaft bearing cover (K) and jdint (

(viii) Remove the screws securing the end cover (M), @argkly
replace the coupling and nut.

(ix) Whilst holding the coupling, gently tap the gearflaxge at
the engine end with a hide mallet until the cowaar be
levered off. Remove the coupling and exxder. Care must
be taken when removing the cover as the beariadight fit
on the shatft.

(X) Remove the main shaft complete with clutch unit yoke,
and, if necessary remove the clutch bells (U and V)

(xi) The driving shaft should not be removed unless latey
necessary as the oil seal (N) will be destroyedvéir, if

19



removal does become necessary proceed as in(ii)) and
(xiv).

(xii) Remove the circlip (P) securing the input coupli@g and
remove the coupling. The coupling is keyed to thafts

(xiii) Remove the oil seal (N) and circlip (R).

(xiv) Press out the driving shaft together with the emriand
gears towards the flywheel end. The gear (S) abtfygut
end must be removed before the driving shaft igradé the
casing. This gear is keyed to the shatft.

(xv) Remove the idler gear (T) by pressing out the dbafards
the flywheel end. Care must be taken as the idlar gnd
distance piece will be pressed off the shaft infi@egearbox
as the shaft is removed.

(d) Gearbox maintenance
(i) Thoroughly clean all parts araffin or clean fuel, but do not
allow the oil seals to soak.
(i) Allow the clutch unit to drain before replacing.
(i) Examine the bearings, oil seals and Joints andwdrtaey
show signs of wear or damage.

(e) To re-assemble gearbox

(i) Generally reverse the instructions for dismantling.

(i) When replacing the clutch bells ensure that theesgare
correctly fitted, and that the bell with the largmar is fitted
at the splined end of the shatft.

(i) When replacing the idler gear ensure the spaaarisctly
fitted, i.e. with the chamfered end facing the fyeel. The
shaft must be positioned so that the shoulder liménwith
the spigot on the flange.

(iv) Ensure that the gear lever shatft key is replacddaking
screw is fully tightened.

(v) Adjust the clutch plates as described in (a).

(vi) Replace the joints, baffle, top cover (as 22 @y dipstick.

(f) To replace engine and gearbox
(iv) Generally reverse the instructions for removal.
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(v) Before running the engine, alignment MUST be cdraet as
described under Installation.

(vi) Reconnect all pipes, controls and wiriegg., ensuring the
correct polarity of the battery is observed.

(vii) Carry out the instructions under 'Prepare to Start'

23. Electrical system

(a) It is most IMPORTANT that the alternator is NOT rmmnan open
circuit condition or with the polarity reversed. MER run the
engine with the battery disconnected and ALWAY Sueaghat it
is connected with negative earth.

(b) Always disconnect the socket from the alternatdorgecarrying
out any arc welding in the boat.

NOTE: Contacts in moulded socket are always livemvh
the battery is connected, even wheretigine is
stopped.

(c) The belt tension should be checked carefully. Alslzelt
overheats and causes low alternator output. A bglitoverloads
the alternator bearings and leads to early beltsdtednator
bearing failure. As it depends solely on operatiagditions, it is
not possible to lay down any hard and fast rul®dsw
frequently adjustments should be made. Belt slaxksbould not
be more than 10mm (3/8 in). To adjust belt tendmosen the
alternator pivots and adjusting strap. Make suegoikiots and
strap are tightened after adjustment.

(d) Alternators are sealed units and require no atiemtor should
they be dismantled in any way. .However, if anyedéS arise
they should be returned to Fetters Ltd. or thedamag)

24. Protection and preservation

Intermittent use

When not in regular use engines should be run thirgy-minute
period each week to lubricate internal parts anbdfioany con-
densation that has formed. External parts shouldiped with an oil
rag and external controls, etc., lubricated.
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25. Laying up of vessel

Engines remaining idle for more than a month mayoxte and, as
serious damage may result, it is recommended ltbgtiie preserved
as follows:

(a) Carry out a 1000-hour service.

(b) Drain the sump and gearbox, flush out with flushamigand refill
with the appropriate grade of Shell Lubricating wiich will
provide internal protection. (Alternatively a luGaiting oil with
preservative properties will be recommended by aallo
distributor.)

(c) Drain the fuel tank and filter and refill the tawkh sufficient
Shell Fusus oil or Calibration Fluid C and run é&mgine on light
load for five minutes without running dry. Bleeddgorime the
fuel system and run the engine for the requiree tiGlose the
fuel tap if fitted. The fuel system is now adeqbapzotected
against moisture.

(d) Close the inlet water sea cock. Drain and flushtlogitcooling
system including the water pump and hoses. Itasmenended
that the water pump impeller is removed and storedsealed jar
of water.

(e) If a prolonged lay up of the vessel is envisagedrtfector should
be removed and a small quantity of preservativamplied to the
cylinder and piston while cranking the engine. Replthe
injector, fitting a new washer if applicable.

(f) Remove the air inlet and exhaust manifolds, and e inlet and
exhaust valves closed, i.e. engine on compressaur,a small
guantity of preservative oil into the ports to @aitthe valve
seats. Replace the manifolds, seal the air intalleeahaust outlet
to prevent the ingress of moisture.

(9) Ensure that the flexible centre coupling and atfration
mountings are free from fuel and lubricating oil.

(h) Remove the battery, check and charge if necessag/® month.

(i) Inspect and lubricate remote controls and pivoh{soi

(j) Clean the exterior of the engine and repaint wheessary.
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26. Preparing vessel for use after lay up

(a) Check the engine and gearbox for corrosion and dama

(b) Remove the seals from the inlet and exhaust ports.

(c) Drain the fuel tank. engine sump and gearbox itammation is
suspected.

(d) Check and clean or renew all filters as necessary.

(e) Remove the fuel injector. Turn the engine by merike starting
handle and chedkeedom of all moving parts; engageward
and reverse gear while still turnitige stanting handle. Ref the
fuel injector.

(f) Check the battery and refit ensuring the corret@rmy is
observed.

(9) Check all nuts and bolts for tightness.

(h) Check and lubrida all remote canols.

(i) Check and lubricate the sterngear.

(j) Replace the water pump impeller, if necessary,chadk the
cooling system is in order.

(k) Carry out the instructions given under To preparstart a new or
overhauled engine" in the engine handbook.

(I) Check the Zinc Sacrificial Plug which is locatedhe water inlet
union in the cylinder block and renew the Zinc gted
necessary.

23
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Ref. No.
*WAC1
*AALla

WAB3
**WAES5a
NAKG6
**ACL9
**ACL10
MALI 9
MALZ20
**ACE21a
**ACE21a
NAL29
NAL30a
MJF31
NAF31 a
**NAE32
BAES52
NAO56
AAKS57

Description

Flywheel and Gear Ring ........cccccovvevvvvnnnn.
Starting Handle Assembly ..........cccccooenee.n.
Consisting of:

AAL2 Plunger - Starting Handle ...............
AAL3 Spring - Starting Handle Plunger .....
774125 Pin Starting Handle Plunger ...........
784009 Circlip - Starting Handle .................

Cover - Rocker Box .
Pipe - Injector Leak-off ...........ooeeev i iint,
Pulley - Water Pump .........cccieiei i cnennnen

Starter MOOK ... e e e

Bracket - Starter Motor ........ooovveeeeee e,

J A (=] 4T (0| (T

Strap - Alternator Adjusting .................o.ee.

Pipe - Fuel (Flexible) (Filter to Pump) .........
Pipe - (Flexible) (Fuel Feed Pump to Filter)...

Pulley - Alternator ..........ccccoeviviii i,
Belt - Alternator Driving .......ccccccevevvn i enn,
Silencer-Exhaust .

Silencer - Exhaust (Water Injected) .............

Pipe - Fuel (Fuel Feed Pump Inlet) ............
Clip - Fuel Pipes......ccooviiiiiiicccii v
Lever - Speed Control ............ccccoeevien v,
Tube - Suction (Oil Drain Pump) ................

List continues on page 27
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Ref. No.
*NADGO
NAD60a
NAMG67a
*BAEG69
NAD70
MAMS83a
*AAK101
NAL1Ola
BAB108
AAK108
NAL139b
WAK170
NAM188a
WAK189a
*NAK199
WAK199b
*AAE220
BAB276
*ACE346
*NAM413
NAA402b
NAM414a
NAM415a
NAM416
*ACF419

Description

Bracket - Speed Control ..

Quantity
1

Bracket - Speed Control Cable (Remote C@ntrol

Gearbox (for details see separate list).....
Banjo - Fuel Pump
Plate - Cable Clamp
Coupling (Engine)
Pump - Oil Drain
Pulley - Camshatft Extension Shah
Cap - Oil Filler
Union - Oil Drain Pump
Bracket - Alternator Mounting .............c....
Nut - Union (Water Pump)
Bracket - Gearbox Mounting .. :
Pump - Water (for details see separat)a llst
Hose - Water (supplied loose) ..
Pipe - Hose CoNNecCtor ............ v ceeeenenns
Washer - (Fuel Injection Pump)
Collar - Oil Filler
Washer - Vent Screw (Fuel Injection Pump)...
Single Lever - Speed and Reverse Gear @dnt
Support - Engine and Gearbox Mounting......
Cable - Remote Control 3m (10ft)
Cable - Remote Control 3.5m (11.5ft)
Bracket - Gear Lever (Remote Control).......
Bush - Heater Plug Adaptor .........ceumeeeven..

List continues on page 29
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RefNo. Description Quantity
NAM419 Link - Control Rod (Remote Control) ..............
NAM420 Bracket Control Rod Link ..........ccccooovvvviennnnnnn.
NAM436a Mounting - Flexible ..........cccoooiiiiiiiiit e
NAM439a Plate - Adaptor (Gearbox to Bellhousing) .........
NAL471 Pipe - Pressure Switch .........cccocooiiiiieieennnn.
NAL498 Spacer - Camshaft Extension Shaft Pulley ......... 1
WALS528 Switch Pressure..........coovviiiiiiiiiin e 1
NAF563 Bend - Exhaust (Water Injected) ................... 1
NAO564 Rod-Overload Stop .......ccvvvviiiiiiiiiin e, 1
NAF564a Nipple - Exhaust Hose . . 1
WAF565a Pipe - Outlet (Cylinder Head to Water Injected
Exhaust Bend) .. 1
WAF566 Union - Pipe (Water Injected Exhaust) ............ 2
WAF569 Union - Reducing (Water Injected Exhaust) ...... 1
NAD575 Clamp - Cable (Remote Control) ................... 2
WAF617 Adaptor - Heater Plug (Inlet Manlfold) .............. 1
*WAF618 Heater Plug .. 1

R P AP

**Denotes that the part is similarly illustratedtime engine
handbooke.g.prefix letters AAL would be shown on Plate L.
*Denotes that the part is not illustrated. Studytés quoted are
overall lengths.
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GEARBOX
Ref. No. NAM67a
When ordering spare parts for Gearbox give referemenber for
complete assembly (i.e. NAM67a) and then add swoffppan required
in accordance with the following list. e.g. Clutchuote Ref. No.

NAM67a/395642.

OCoO~NOOOUITA~ WDNE

395642
92329
395633
395634
395635
395636
395637
395638
395639
395640
395645
395641
395643
395644
392203
347729

Clutch

Bearing - Ball

Bearing - Ball

Bearing - Ball

Bearing - Roller

Oil Seal - Driving Shaft

Oil Seal - Main Shah

Oil Seal - Operating Lever Shaft
Oil Seal - Operating Lever Shaft
Dipstick

Joint Washer - Drain Plug

Cap - Oil Filler

Joint - Top Cover

Joint - End Cover

Joint - Mainshaft Bearing Cover
Baffle
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COMMON DETAIL PARTS

Ref. No.

702248
705245
706144
710611
727102
740638
742605
742624
142627
742648
742649
742651
742653
742691
744201
744278
744635
746605
746606
747029
752625
752649
754058
756606
762638
762651
/783001
783003
785514
785605
785612
785621
786078

786079

Description
Screw - Hex Head. M8x20 (Plated)
Bolt - Hex Head. M8x35 (Plated)
Lockout, M8 (Phosphated)
Screw - Cheese Head, 2BA x 1 in (Plated)
Nut. 5/16 in BSF (Self-locking) (Phosphated)
Screw - Pan Head. 10-32 UNF x 1/2 in (P)ated
Screw- Hex Head. 10-32 UNF x 1 in (Plated)
Screw - Hex Head. 1/4 UNF x 5/8 in (Plated)
Screw- Hex Head. 1/4 UNF x 1 in (Plated)
Screw - Hex Head. 5/16 in UNF X 7/8 in (€t
Screw- Hex Head. 5/16 in UNF x 1 in (Plated)
Screw- Hex Head. 5/&6UNF x 1 1/4 in (Plated)
Screw - Hex Head. 5/16 in UNF x 1 1/2 ira{é&x)
Screw - Hex Head. 7/16 in UNF x 3/4 in (&t
Grubscrew - Socket Head, % in UNF x 1/Z0ap( Point)
Grubscrew - Socket Head. 10-32 UNF x 3(&up Point)
Capscrew - Socket Head, 5/16 in UNF x lirB(Plated)
Nut, 10-32 UNF (Self-locking) (Plated)
Nut. %2 in UNF (Self-locking) (Plated)
Nut. 10-32 UNF (Self-locking) (Plated)
Screw - Hex Head. 1/4 in UNC x 3/4 in (€&t
Screw - Hex Head. 5/16 in UNC x 1 in (Riate
Capscrew - Socket Head. 3/8in UNC x 1 in
Nut, 1/4 in UNC (Plated)
Stud. 5/16 in UNF/UNC x 2 1/4 in (Plated)
Stud. 5/16 in UNF/UNC x 4 1/4 in (Plated)
Clip - Worm Drive, 3/8 in-1/2 in
Clip - Worm Drive, 1/2 in-3/4 in
Washer - Bright. 8mm (Phosphated)
Washer, 2BA (Small) (Plated)
Washer, 5/16 in (Small) (Heavy Gauge) (B)ate
Washer, 1/4 in (Small) (Light Gauge) (Plated
Spring Washer - Single Coil. 1/4 in (RectdagSection)
(Plated)
Spring Washer - Single Coil. 5/16 in (Regtdar Section)
(Plated)
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786081 Spring Washer - Single Coil, 7/16 in (Regtdar Section)
(Plated)

786305 Spring Washer - Single Coil, 8mm (Rectangbésction)

786379 Spring Washer - Single Coil, 8mm (Rectangbésction)
(Plated)

786605 Washer - Shakeproof, 3/16 in (Internal Te@lated)

786607 Washer — Shakeproof, 5/16 in (Internal Tg@tlated)

786608 Washer — Shakeproof, 3/8 in (Internal T)ggtlated)

787069 Grommet, 5/16 in x 1/4 in x 3/16 in Hole

790180 Key - Parallel, 1/4in x 1/4 in x 7/8 in (Ral end)

820006 Pipe-90° Bend

821103 Elbow - 90°x 3/8 in (Female)

823104 Plug - Square Head, 1/2 in BSP

824017 Socket - Reducing, 1 1/4 in x 1 in BSP (Btee

824020 Socket - Reducing, 1 1/2 in x 1 in BSP (fptee

825001 Socket, 1/2 in BSP (Steel)

833025 Union (Pipe fitting one end only)

833103 Union - Reducing, 1/4 in x 1/8 in BSP (B)ass

833109 Union - Reducing, 3/8 in x 1/4 in BSP (B)ass

835107 Lockout, 1in BSP

843006 Joint Washer, 5/8 in (Fibre)

843009 Joint Washer, 1 in (Fibre)

843104 Joint Washer, 3/8 in (Copper)

843105 Joint Washer, 1/2 in (Copper)

843106 Joint Washer, 5/8 in (Copper)
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