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Petter Diesel Engine

TYPE PAZ |

This book should help the user to get the best results from the Engine. No Engine
will run without care, but if it is given the attention described in this book, it

will give good service,




Please remember . . .

.+« an Engine needs Fuel—
Keep Fuel, Tank, Filter and Piping clean,

.+« an Engine needs Lubricating Oil—
Use the correct grade of oil. Keep oll
level in Sump topped up.

... an Engine needs Air—
Keep Air Cleaners clean and wetted with
oil,

Keep Air Intakes and entire Exhaust System
free of soot and any other restriction,

L

After a prm:imatelzl 20 hours initial running-in of a new or
overhauled engine, the following points should receive attention—

(a) Tighten Cylinder Head Nuts.

(b) Check Yalve Rocker Tappet clearance.

{c) Drain lubricating oil from Sump and refill with clean oil.

(d) Clean Fuel Filter.

(e) Check tightness of all nuts, bolts, and keys.

{f) If a Clutch is fitted check adjustment.

For easy reference see index on page 8I.

Pour texte-précis en FRANCAIS priére de voir page 36.
Para el texto abreviado en ESPANOL ver pigina 40.
Para as instrucgoes em PORTUGUES ver a pdgina 44,
Gekiirzter DEUTSCHER Text auf Seite 48.

Per il testo in lingua ITALIANA redasi pagina 52

L

Requests for Spares and Service should be directed to Petter Mclaren
Service Ltd., Burton-on-the-Wolds, Loughborough, Leicestershire.
Tol: Wymeswaold 333,

Or your pearest Service Depot at:
Patter Mclaren Service Ltd,
Causeway Works, Staines, Middlesex. Staines 1122

Petter MclLaren Service Ltd.,
14/15 Haddon Street, Aberdeen.

Petter McLaren Service Ltd.,

Aberdeen 21217

Wallker Square, Cowel Street, Maryhill, Glasgow, Maryhill 3597
Petter McLaren Service Ltd,,
Adredale Works, Leads 10, Leeds 20965
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n technical data

Description PAZI
Vertical, 4 stroke cycle, compression
ignition, alr cooled, cold starting.

MNumber of Crllndurs l

Bore ... i 76-2 mm (3 in.)

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

Total Yolume 5w¢p: v 348 cc (212 cu, in.)

Compression Ratio ... 19-5:1

Rated Power and Speed.

B.5. 12 Hour Rating ... I% B.H.P. @ 1000 rev/min

1} B.H.P. L:J 1500 rev/min
3 B.H.P. @ 1800 rev/min

Fuel Injection Release Pressure
(1000 rev/min to 1099 1995 Ib/sq. in. (132 kg/sq.cm.) to
rev/min} ... . 2205 Ib/sq. in. (155 kg/sqg. cm.
Fuel Injection Release Pressurn
(1100 rev/min to 1800 2850 Ib/sq.in. (200 kg/sq.cm.,) to

rev/min) ... - « 3150 Ib/sq.in. (221 kg/sq.cm.).
Nozzle ... : ... Bryce type HL 120. 520. B249. P3.
Nozzle Holder ... Bryce type BL. 52. 5D. 252,
Fuel{Pump ... Bryce type AlAA 50/55. 179.
Bumping Clearance {between

Piston and Cylinder Head)...  -035 to -040 in. (-89 to -216 mm)
Valve Tappet Clearance i 010 in. ((15 mm)
CrankshafF and Camshaft End

Float.. wo 006 to <016 In. (-15 to 4] mm)
Piston Ring Gap {New} ... 009 to 014 in. (-23 to -35 mm)

Maximum when Rings are worn 06 In. {1-5 mm)
Decompressor Valve Lift . -015 to -020 in. (-03 to -508 mm)
Main Bearing Clearance (New) -002 to -0042 in. (-05 to 107 mm)
Fuel Injection Timing (by spill)  26° Before T.D.C. (115! to 1800
rev/min) 23= Before T.D.C. (1000
to 1150 rev/min.)
Inlet Yalve Opens 6° Before top dead centre
Inlet Valve Closes : 30° After bottom dead centre
Exhaust Valve Opens i 29° Before bottom dead centre
Exhaust Valve Closes 7 After top dead centre
Fuel Tank Capacity | gallon (4-54 litres)
Qil Sump Capacity ... 62 pints (3-8 litres)
Fuel Ol ... A high grade light distillate diesel fuel
in accordance with B.5. Specification
No. 209/1947 Class *"A"",
Lubricating Oil _— . A fully detergent oil MUST be used.
See the list of approved grades on
the following page.
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u installation

I. Plant Layout.

The general layouts of the engines are shown on installation
drawings, which may be obtained from Petters Ltd. Before pro-
ceeding with a new layout or installation it is advisable to consult
Petters or their agents in order to obtain the best possible ar-
rangement for the Engine,

1. Foundations.

(2) Details of the foundation block for fixed location are glven
an the installation drawings which may be obtained from
Petters Ltd. or their agents and the sizes shown are for a
good subsoil. With * made-up '’ ground, or on a poor
sandy subsoil, the size of tha concrete block must be
increased,

(b) The best composition for Cencrete, is one part Portland
Cement, two parts of clean sharp Sand and four parts of
Washed Ballast, After pouring, the concrete should be
allowed to set for at least 48 hours before the engine is
bolted down. In a very hot and dry climate, the block should
be moistened with water during this period.

(c) On portable installations, it is absolutely necessary to con-
sult Petters or their agents. When an engine is fitted for the
first time, a technical engineer of Petters should be present
to give advice, if necessary. An Incorrectly installed Engine
may give endless trouble.

(d) If anti-vibration Mountings are used Petters must be con-
sulted before the engine is installed. It is vitally important
that suitable Mountings are selected. A wrong choice might
be dangerous.

3. Erection.
The Engine should be levelled up on the Foundation Block.
Where the Englne is mounted on superstructures these should
be of rigid construction and levelled before the engine is bolted
down. In the case of direct driven sets, the driven unit must be
lined up with the Engine and a flexible Coupling should be fitted.

4. Exhaust System.
(a) Standard Engines are fitted with **Pepper Pot'" Silencers.
If the exhaust Piping should be extended, for instance to the
outside of a building, the Silencer can be fitted on the end
of an iron Pipe, screwed | in. B.S.P.
(b) For better silencing, a larger Exhaust Silencer may be ob-
tained from Petters or their agents. This Is of the combined
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expansion absorption type. A suitable slze lron or flexible
metallic exhaust Pipe should be used to connect this Silencer
to the Exhaust Manifold,  An outlet pipe 18 In (457 mm)
lang must be fitted to the Silencer.

{(¢) The exhaust system should be as short as possible with a
minimum of bends. A faulty system can seriously reduce the
power of an Engine,

(d) When an installation has more than 12 feet (4 metres) of

exhaust Piping with two or three bends, the diameter of the
Pipes must be Increased to 11" B.S.P.

5. Intake Alr.

The air is taken through an oil wetted Cleaner, When the
Engine is housed in a small building, good ventilation should be
provided to keep the air cool and clean, and to allow plenty of
alr to enter. For a Heavily Dust-Laden Atmosphere. A
Heavy Duty Air Cleaner and Fuel Pump dust covers
should be fitted.

6. Cooling Air System. .

(a) The cooling air is driven over the cooling fins by a Flywheel
Fan.
(b) Care should be taken not to obstruct the air intake.

(c) If the engine is mounted inside a housing or small building,
ample openings must be provided to enable the air to cir-
culate freely,

(d) UNDER NO CIRCUMSTANCES SHOULD THE ENGINE
BE RUM WITHOUT THE AIR COWLING IN POSITION.

n driving arrangements

7. The drive Is always taken from 13" dia. (3B mm) shafts with
i (9.5 mm) keys, but to suit any particular installation, the power
take-off can be arranged in several ways as follows:—

(@) Mark l. Pulley or Coupling on Half Speed Shaft, starting
fram Flywheel end.

{b) Mark ll. Pulley or Coupling on Full Speed Shaft at gear end,
starting from Flywheel end.

(¢} Mark lll. Pulley or Coupling on a Clutch on Half Speed
Shaft, starting from Flywheel end.

(d) Mark IV. Pulley er Coupling en a Clutch en Full Speed Shaft,
at gear end, starting from Fl}rwheel end.

(e} Mark ¥. Pulley or Coupling on Flywheel Shaft, starting
from Half Speed Sghafl:.

(8]

8. A Drive
A drive may be taken from two Shafts at the same time, if the
total power required is not more than the rated horse power of
the Engine.

?. Rotation
The standard rotation is clockwise when looking at the
driving shaft ends on Marks |, lll and V, anticlockwise when

looking at the driving shaft end of Marks Il and IV Engines.

10. Standard Pulley sizes are:—

5 diameter x 45" face,
5" diameter = 7" face.

11. Belt Drive

When plain Belt Drives are used, the Belt should be as close
to the Engine as possible. With fast and loose Pulleys, the fast
pulley must be nearer the Engine.

12. Clutch Drives.

Engines supplied with Mark lll or Mark |V drives are fitted
with a Ear:d operated Multiple-Disc Clutch In a housing which is
bolted to the Gear Cover

n operation

13. Preparing a new or overhauled engine for starting.

fq) Dip the oil wetted air cleaner in clean engine oil. Allow to
drain and replace on engine.

{b) Remove the Filler Cap and fill the engine Sump with Lubri-
cating Qil, to the high level mark on the Dipstick,

{c) Lift the Decompressor Lever on the Rocker Box and crank
the engine one to two dozen times. This helps to circulate
the oil before the engine is started up,

{d) Fill the Fuel Tank with Fuel Oil.

(¢} Open the Stop Cock between the Fuel Tank and the Fuel
Filter with a screwdriver, and "'bleed" the fuel system as
follows. (Fig. 1).

(i) Loosen the Vent Serews (A} on top of the Fuel Filter and
keep loose, until clean fuel without any air bubbles
leaks out. Tighten the Screws again.

(i) Loosen the Vent Screw (B) on the top of the Fuel
Pump. Slowly crank the Engine over a few times,

[9]




Flg.

until clean fuel, without air bubbles, leaks from the
pump. Tighten the Screw again.

. (lil) Unscrew the Fuel Delivery Pipe Connection from the
Injector, crank the Engine over until bubble free fuel
leaks from the Pipe (C). Replace the Pipe Connection,

{iv) Repeat the slowly cranking over of the engine until the
Injector is heard to "‘squeak ™. This operation is called
“Priming"’,

(f) If a multiple-¢isc clutch is fitted, remove the Clutch Inspec-
tion Cover and fill Clutch Housing with 3 pint (.3 litres) of
lubricating oil.

{g) The engine is now ready for a normal start.

) 14. To Start the Engine (Fig. 2).

(a) Depress the Overload Leaf Spring (A) and allow the Fuel
Pump Rack to move into its fully open position.

(b) Lift the Decompressor Lever (B). Fit the Starting Handle and
. turn the engine over slowly thus “"priming'’ it. This is un-
necessary with a warm engine,

{c} Turn the engine as fast as possible. When the Flywheel is
turning at a good speed, knock dewn the Decompressor
Lever. The engine will now fire.

{d) If the first attempe fails, lift the Decompressor Lever and
crank the engine slowly a few times before attempting to
start again,

{e) ©n Engine with Starting Handle on full speed shaft, it may
be found easier to start the Engine without the use of the
Decompressor Gear.

[l




15. To Stop the Engine.

Run engine without load for a few minutes. Push the Stop
Button towards the Fuel Pump until the Over-Load Leaf Spring
engages and holds the Fuel Pump Rack in the fully closed
position.

16, Starting under very Cold Conditions.

For starting conditions where ambient air temperature is
—I15°C. (5°F.) and under, a cold Starting Aid should be
fitred.

17. Important “Don’ts”.

(@) "DON'T" Stop the engine by using the Decompressor Lever
This will lead to damaged Valve Seats and Cylinder Head
Joints.

{b) “"DON'T" stop the engine by closing the fuel Stop Cock or
allowing the Fuel Tank to run dry. This will let air into the
Fuel Lines and it will be necessary to “'bleed" and *'prime"’
the system as described in para 13(e).

n working cycle

18. Suction 5troke.

The Air Inlet Valve is open, The Piston moves down and
draws air into the Cylinder.

19. Compression Stroke.

Both Valves are closed. The Piston moves up compressing
the air and thereby heating it. Just before Top Dead Centre, a
very small quantity of Fuel is injected under pressure,

10. Working Stroke.

The Fuel ignites on Top Dead Centre, due to the heat of the
compressed air. The combustion of the fuel creates a rise of
pressure which forces the Piston down.

11. Exhaust Stroke.

The Exhaust Yalve is open. On moving up again the piston
pushes the burnt gas out, thus completing the cycle.

[12]
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rcleaner.

{ln very
dusty conditions this must be done
more frequently.)

ot the al
Make sure that the vant hele in the Claah) E

Tuel tank filler cap is clear,

head jines ae s
vt h i e vE s
| and bays

Tl

Clean the carbon deposit from the
pxhaust silemcer.

Drain sump, Mush with paraffin and
fill with new oil

G & onty the lubricants

eeommerided

handbook

o
Check valve clearances and adjust
J if necessary.
E/ - > * :

{

femeni

Ramowve injectors and test spray.
Il in order replace without inter-
farance

Teat fuel system for leaks

.

running maintenance

12. Daily.
(@) Check the Lubricating Qil level on the Dipstick and top up
if necessary.
(b) Check that the cooling air flow is unobstructed, do notallow
dE:J'it.IE'ltc., to collect on the Cylinder Head or round the
an Inlet.

23. Every 180 hours.

{a) Clean the Fuel Qil Filter.
(b) Clean the Air Cleaner (in very dusty condition this must
be done more frequently).

{c} Ensure that Cylinder Head Joints are not leaking. Tighten
nuts if necessary. Check all nuts, bolts and keys for
tightness.

(d) Make sure that Vent Hole in Fuel Tank Fiiler Cap is clear.

{e} Clean out deposit from Exhaust Silencer,

24, Every 150 hours.

(@) Drain the Sump, flush out with flushing oil and refill with
new oil, Clean the Qil Strainer. (If flushing oil cannot be
obtzined, paraffin may be used.)

(b) Test the fuel system for leaks.

(c) Remove the Injectors and test spray.
without interference.
{d) Check Rocker Clearance and adjust if necessary.

25, Every 500 hours.
(a) PReplace Fuel Filter Element.

26. Every 1,000 hours.

(a) Remove Cylinder Head, decarbonize Piston top and insides
of Inlet and Exhaust Ports,

(b) Examine and grind in, if necessary, the Inlet and Exhaust
Walves.

{¢) Withdraw the Pistons and carefully clean out the oil return
holes. Examine Cylinder bore.

17. Every 2,000 hours.

(a) Examine Large End Bearings and replace if clearance is ex-
cessive.

(b) Wash out Lubricating Qil Pipes.
(¢) Thoroughly clean out the Fuel Tank.

[13]
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(b} Scrape the deposit off the top of the Piston and its combustion
space. An old screwdriver or some other blunt tool may be
used. Do not allow any carbon dust to fall between the
Piston and the Cylinder Bore,

{c} Thoroughly clean out the Inlet and Exhaust Ports in the
AN FNEaTDonng, Cylinder Head, also the Inlet and Exhaust Manifolds.

Thoroughly clean the Valves and examine the Seats. If these
show signs of pitting, they should be “ground in"".

(¢) Be sure the Valve is seating properly. Leaky Valves cause
loss of compression, and make starting difficule,

general maintenance

A deposit of hard carbon Is formed on the top of the d
Piston and Valve Heads after the engine has been running a con- d)
siderable time, Mo hard and fast rule can be expressed as to when
it is necessary to decarbonize. It depends entirely on the leading
on the engine,

The presence of excessive carbon deposit is usually indicated
by a falling off of power and a dirty exhaust.

To remove the carbon deposit proceed as follows :—

19. The Removal of the Cylinder Head. B,
(o) Remove the three Setscrews which hold the Cylinder Cowl
to the Flywheel Fan Casing. The Cylinder Cowl will then
slide straight off.

() ggiﬁ::wa::ig;;kﬁ;. Bo: Fralng Nut and withdraw. the inserted in the slot in the Yalve Head, at the same time exert
(c) Disconnect the Rocker Supply Qil Pipe by unscrewing the % gaile. out ﬂ_rm Ere:sn._lre on, fn "u"al'-fe._
Banjo Boit which connects the Pipe to the Cylinder Head. (¢} Every few oscillations lift the Valve off its Seating and give

it half a turn, to ensure that the grinding paste is spreading
(d) Remove the Fuel Injector with its finned Cooling Sleeve, evenly. The most convenient way to carry out this periodic

32. To “Grind-in' the Valves.

{a) Place the Cylinder Head with the Valve Seat on top, on a
bench and insert the Valve. Inlet and Exhaust Valves should
Iways be returned to their original positions,

{b) Place a very small quantity of valve grinding paste evenly
round the Valve Seat, and partially rotate the Valve back-
wards and forwards on its Seating, by means of a screwdriver

()

Disconnect the Stay between the Exhaust Manifold and the
Fan Casing and remove the Air Intake and Exhaust Manifolds

lifting is to Insert a light coil spring in the Port beneath the
Valve Head. When pressure is released on the screwdriver

{f} Remove the five Cylinder Head Muts and lift off the Cylinder the Valve will rise up, it can then easily be rotated into a
Head. fresh position.
(g) Remove the Cylinder Head Gasker and Push Rods. (d) 1'.-t is not necessary to continue grinding the Valves once the
aces of both the Valves and Seating have assumed a clean
30. To Dismantle the Cylinder Head and Rocker Box matt-surfaced appearance. A polished surface must not be
Assemblies. expected and is quite unnecessary.
(a) Remove the Circlip from the Decompressor Shaft, slide off (e) It is most Important that all traces of the grinding paste

the Washers and Thackeray Washer.
(b) Slacken off the Locknut, screw out the Decompressor Peg
and withdraw the Decompressor Shaft, /
(c} Remove Circlip and withdraw Rocker Box Mut,
(d) Unscrew the two Rocker Shaft Support Nuts and withdraw
the Rocker Assembly. Remove the two circlips and with-
draw the Rocker Shaft and extract the Rockers.
{e) To remove the Valves, place the Cylinder Head (without
the Injector) on a bench, press down the Valve Spring Cup b
and remove the Split Collets from the Valve Stem. The ()
Valves and Springs can now be withdrawn.

are removed. Carefully wipe the Cylinder Head with a rag
moistened with paraffin. Do not wash out the Valve Ports
with petrol or paraffin or some of the paste may find its
way into the Guides.

33. To Re-assemble the Cylinder Head.

(a) Generally reverse the instructions given for removing and
dismantling.

If the old Valves are distorted or very badly pitted replace
with new ones,

{c) If new Valves or Valve Guides are fitted the Valves must be

3 1. Removing the Carbon Deposit (Decarbonizing). " ground In"",
{a) Turn the engine Flywheel until the Piston is at the top of its (d) When a Cylinder Head has been removed it is always a wise
stroke. policy to fit a new Cylinder Head Gasket. A new Gasket

|

[14]

L15]

S—



must be fitted If the old one shows any sign of damage. Due
to the high compression pressure in a diesel engine a good
sound Gasket Is imperative.

(¢)  As this engine is fitted with long through bolts from
the crankcase to cylinder head it is most important that
the cylinder head nuts are correctly tightened and in
the right sequence when re-assembling the engine.
Proceed as follows:

l. Screw down each cylinder head nut until finger
tight.

2. Tighten nuts a ! of a turn each, working dia-
gonally across the cylinder head.

.HE‘J

34. Valve Rocker Adjustment (Fig. 3).

fa) The clearance between the Valve Stem and the Rocker Arm
should be .010" (.25 mm) when cold.

(b) To adjust the clearance, set the engine with valves closed
(Top Dead Centre of firing stroke), loosen the Locknut
kﬁ.} on the Rocker Adjusting Screw (B) and turn the Rocker

djusting Screw with a screwdriver. The gap may be
measured with a standard feeler gauge. When the correct
setting is obtained, ensure that the Locknut is again secure.

(¢) The Decompressor should lift the valve .015" to .020" (.38
to .508 mm) off its seat. The valve should not be lifted more
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than this, otherwise it will hit the Piston causing serious
damage. The setting may be obtained as follows:;—

(i) Make sure that the Rocker Box is firmly bolted down.

(ii) Turn engine until the Cylinder is on the Compression
stroke, i.e., both Valves closed.

{iil) Turn the Decompressor Lever to a vertical position.

(Iv) Slacken Locknut and adjust Decompressor Screw until
It just touches the Valve Rocker Arm. A further half
turn will lower the Valve the required amount. Do not
exceed this amount, This function may be eperated by
removing the Rocker Box Plug and Washer and in-
serting a box spanner, for turning the Locknut, and

assing a screwdriver through the spanner for the
compressor Screw,

NOTE.—When the Decompressor is in operation, the air in the
cylinder is allowed to escape through the slightly open
Exhaust Valve, Compression cannot, therefore, build up,
and the engine may be turned easily and will not fire.

{d) IMPORTANT: The Cylinder Head must be firmly baolted in
position, with the nuts finally tightened before the Tappet
Clearance can be adjusted. This applies also to the Rocker
Box when adjusting the Decompressor lift, ALVWAYS check
and readjust if necessary, the Decompressor lift after re-
moving the Rocker Box.

35. Examination of Piston and Cylinder.
Excessive lubricating oil consumption, loss of compression
and knockirz are signs that the Piston may need attention,
{a) Remove the Cylinder Head as described in Section 29.

(b) Lift the Cylinder off the Crankecase and draw it off of the
Piston.

36. The Cylinder.
{a) The Cylinder is finished to limits of 3.000" + .0005" (76.2 mm

4 .013 mm) after it has worn more than .012" (.3 mm) en
the diameter, it should be bored out and an oversize Piston
and Rings fitted.

(b} The Cylinder should be rebored and haned to the following
sizes :—
Amount Oversize Dimensions of Oversize Bore
020" (508 mm) 3.020" == .0005" (76.708 4 .013 mm)
040" (1,016 mm) 3.040" 4 .0005" (77.216 &£ .013 mm)

37. Maintenance of Piston.

(a) Take out one Gudgeon Pin Circlip and push sut Gudgeon
Pin. This may need forcing, but care should be taken not to
damage the pistan,
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(b)

The Piston has five Ring grooves. A chromium plated Com-
pression Ring Is placed In the top groove, followed by two
plain Compression Rings. Slotted Scraper Rings are carried
in the fourth and bottom groove.

(c) The Ring gaps are .009 to .014" (23 to .35 mm) when new.

(d)

When the gaps are more than 06" (1.5 mm) the Rings should
be renewed. To measure the Ring gaps, place the Cylinder
horizontally on a table and remaove all Rings from the Piston,
Insert the bare Piston into the Cylinder with the crown
facing towards the bottom end of the Cylinder. Keep the
Piston crown about }° (|12 mm) inside the bottom edge of
the Cylinder and insert the Rings one by one Into that
space, pushing the Rings hard up against the Piston crown
to make sure they are level in the Cylinder bore. The gap
can now easlly be measured by inserting a feeler gauge,
Rings should be nelther sloppy nor stuck fast in the groove,
If the Piston Is held in the hands in a horizoncal position, the
Rings should not fall dewnwards, unless the Piston is shaken,
This only applies to pistons which have been cleaned free of
grease and ol

The Piston Ring grooves should be seraped quite clean from
carbon deposit. The small holes in the fourth and bottom
groove should receive particular attention. Their purpose
is to return any excess oil, collected by the Scraper Rings
back to the Engine Sump.

38. Replacing the Cylinder Assembly.
{a} When replacing the Piston see that the hemispherical recess

(b)
()

(4)

()

in the Piston crown is at the side opposite to the Camshaft.
Take care that the Ring gaps are not in line, but wall distri-
buted around the circumference of the Piston.

Take good care to replace the Shims between the Cylinder
Block and Crankcase. The thickness of these Shims controls
the bumping clearance, that is the clearance between the
Piston and the Cylinder Head at Top Dead Centre.

Before completing assembly check bumping clearance as
follows: Put four pieces of lead wire on edge of Piston,
roughly over the ends of the Gudgeon Pin and at right
angles to It. Bolt on Cylinder Head firmly, and rotate engine
either side of Top Dead Centre, remove Cylinder Head and
measure the thickness of the four-pieces of lead wire. The
lead wires have been flattened and should now be .035" to
040" (.89 to 916 mm).

After completing assembly check the Valve Tappet clearance
and re-set the Decompressor, see Section 34,

39. Examination of Connecting Rod and Bearings.

(a)
(b)

Remove the Crankcase Inspection Cover, on the olil Filler
side of the engine.

Insert one hand thruuéh the inspection aperture and grasp
the large end of the Connecting Rod. Check that there is
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no undue play or shake In the Bearing. The engine should
be decompressed whilst daing this, and the Flywheel rocked
backwards and forwards.

Check also that the Connecting Rod Bolts are tight,

40. To Remove the Connecting Rod.

(a)

(b)
()

Remave the Cylinder Head and Cylinder Block as described
in Sections 29 and 35.

Remove the Crankcase Inspection Cover.

Bend the Tab Washers away from the Large End MNuts and
remove these Muts. The Connecting Rod/Piston Assembly
can now be withdrawn.

41. To Replace the Connecting Rod.

(2)

()

Generally reverse the operatlons described in Section 40
but make quite sure that the Large End MNuts are securely
locked with NEW Tab Washers before the Crankcase
Inspection Cover is replaced.

After re-assembling the Cylinder Block and Cylinder Head,
check the bumping clearance and adjust the valve tappet
clearance. (See Sections 34 and 38).

12. Maintenance of Connecting Rod Bearings.

(a)

(b)

(<)

{d)

The Small End Bush is splash lubricated and care must be
taken to ensure that when pressing in a new Bush, the oil
holes in the Bush coincide with those in the connecting
Reod. if a press Is not avallable, use a suitable wood or lead
driver, and drive the Bush in squarely to avoid damaging its
edges.

The two half shells of the Large End Bearing must be
assembled In the Connecting Rod In the same position as
when supplied. The Large End Bearing is of the precision
thin-wall, steel-backed type, and is sprung into position in
the Connecting Rod halves,

The Bearing Shell directly under the Piston is lined with
copper lead, the shell in the Connecting Rod Cap being
lined with white metal. When fitting a new large End
Bearing, take care to replace the two Shells correctly. The
copper lead Shell is also white (due to a thin layer of lead)
but will seem slightly pink when compared with the white
metal shell. The half-bearing which fits in the Connecting
Red is stamped ' TOP."

The Bearing Shells are precision machined to the correct
dimension, and should on no account be scraped or in any
way touched by a tool. When fitting, make quite sure that
the Inside of the Connecting Rod, the outside of the Shells
and the split face of both are completely clean and free from
small particles of dirt.
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(e} The outside of the Bearing Shells and the inside of the
Connecting Rod bore should not be scraped or bedded,
nor should shims of any description be fitted. If faces are
filed, the Connecting Rod becomes useless with regard to
Bearing Shell replacements.

(f} The Connecting Rods and Caps are stamped on the outside
with an identical serial number. Care should be taken that
the two halves when assembled bear the same number, and
that the two stamps are on the same side of the Rod.

(g) Undersize Large End Bearing Shells from .020" (51 mm)
to 040" (1.016 mm) below standard diameter are available.
(See also Section 45).

43. Main Bearings.

(g} The two Main Bearings at the Gear end and Flywheel end
are in the form of thin steel Sleeves lined with white metal.
They are also of the precision type and should be driven
squarely into the Bearing Housings by means of a block of
wood, They are machined in such a way that they give the
required fit on the Crankshaft after being driven into their
Housings and should never be scraped or bedded. If they
have a split this should be placed at the top, i.e. towards the
Piston.

(b) Crankshaft End Thrust from the Gear End is taken by a flange
on the inner, (nearest the cylinder) end of the Flywheel end
Main Bearing. Thrust from the Flywheel end is taken by a
flange on the inner end of the gear end Main Bearing. The
Crankshaft 'float’ should be .006" to .016" (.15 to .40 mm.)
and is adjustable by means of shims inserted between the
Flywheel end Bearing Housing and the Crankcase, Shims of
thickness .C08” (.20 mm) and .015" (.38 mm) may be ob-
tained from Petters or their Agents.

{€) Undersized Main Bearings are available (see Section 45).

d44. To Remove the Crankshaft.

{a) Remove the Cylinder Assembly and Connecting Rod as de-
scribed In Sections 35 and 40,

(b) Disconnect the Pipe, Fuel Filter to Fuel Tank, unscrew the
four Setscrews and remove the Fuel Tank.

(c) Remove the Flywheel Fan Casing and Straps.

(d) Withdraw the Gib Head Flywheel Key with tapered Key
Drift and strip off the Flywheel. A special tool may be ob-
tained from Petters or their Agents.

(e} Unscrew the Pivot Pin Mut and withdraw the Pivot Pin, Fuel
Pump Rack Lever, Lever Spring and Fulerum Lever,

(f) Disconnect the Filter to Fuel Pump Pipe unscrew the two
Fuel Pump Setscrews and withdraw the Fuel Pump Assembly.
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(g) Uncouple the Qil Pipes and remove the Gear end Cover and
Extension Shaft Bearing Housing Assembly. The two Hexa-
gon Head Dowels can be levered out with a spanner on edge.

(h) Remove the Full Speed Extension Shaft if fitted. The Crank-
shaft Gearwheel is keyed to the Crankshaft and held in posi-
tion with a Setscrew and Retaining Plate. Remove the Set-
screw and Plate and withdraw the Gear with a Simple Ex-
tractor. A special toal may be obtained from Petters or their
Agents,

(j) Remove the Setscrews holding the Flywheel end Main Bear-
ing Housing In position.

(k) Withdraw the Crankshaft from the Crankecase by pulling to-
wards the Flywheel end.

45. Maintenance of Crankshaft.

(a) Carefully examine the Bearing lournalsand Crank Pin; these
should have a highly polished appearance and be quite free
from scratches or score markings. If there are any scratches
or upon measurement, they are more than ,003" (.08 mm)
oval, they should be reground undersize and special under-
size Bearings fitted.

{b) The Main Bearing Journals and Crank Pin should be re-
ground ro the following sizes.

Mamisgl Amont undersize D, of Main Bearing Jousnal CWa. of Crankpin

B 1-7280° - DODB" 1-730"—001*
20”51 mm) {4389 — 020 mm} (43-94 =025 mm)

i 171 B0 —-DDoe= 170" — 001"
030" (-T& mm) {4384 — <020 mm ) {43-6% —-015 mm

o s |-7080" — -O008” 17107 —-001"
040 (1401 mm) {43- 38— -020 mm) [43-43 — 025 mm}

(c) Carefully elean out the oil Holes in the Crankshaft and if it
has been reground, be sure that all Holes have a radiused
edge.

46. To Replace the Crankshaft.
{a) Generally reverse the instructions given for removal in
Section 44,

(b) Fit new Bearings if the old ones have excessive clearance or
show signs of the metal having run,

() Before completing the assembly, check the End Float, see
para. 43 (b).
47. To Remove the Camshaft (Fig. 4).

{a) Remove the Cylinder (see Section 33).
{b) Remove the Gear end Cover (see para. 44 (g)).
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(€)
(d)

(e)

(f)

(a)

(b}

-
e

Remove the Half Speed Extension Shaft, if ficted.

Rotate the Engine until one of the Holes in the Camshaft
Gearwheel lines up with the Thrust Plate Setscrews (A).

Slacken off these two Setscrews sufficiently to allow the
Thrust Plate (B) to drop to the full extent of its Slots.

Hold the Tappets up in the “maximum lift’" position: this
can be done by winding a rubber band or piece of string (C)
round the Shank.

Withdraw the Camshaft Assembly carefully; care should be
taken to hold the Oil Pump Plunger down to its full extent
otherwise the Push Rod Cap will fall off.

48. Maintenance of Camshaft.

Careful examination of the Camshaft Faces should be made;
if these are damaged or chipped it will be necessary to fit a
new Camshaft,

The Camshaft Gearwheel is keyed and pressed on to the
Camshaft. These are machined as an assembly and there-
fore component parts cannot be ordered separately.

49. To Replace the Camshaft and Time the Engine

(Fig. 5).

{a) Generally reverse the instructions given far removal in

Section 47,
[22]
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Fig. 5

Insert the Camshaft Assembly from the Gear End.

To time the Engine correctly, mesh the two Teeth marked
with dots on the Camshaft Gearwheel, (A) either side of
Tooth marked with a dot on the Crankshaft Gearwheel (B).
Push Camshaft Thrust Plate back into position and tighten
the two Setscrews.

Free the Tappets and after complete assembly, check the
Tappet clearances (see Section 34).

$0. The Governor (Fig. ).
(a) The Governor is housed in a mounting attached to the Gear

(b}

(c)

end Cover Plate.

The Governor Weights arefitted tothe Governor Gearwheel.
The action of these Weights moves the Governor Sleeve
along the Governor Spindle and Controls the Yoke.

The Yoke is fixed to the Yoke Spindle by a Woodruff Key
and locked with a Grub Screw. The Governor Lever is
pressed on to the Spindle and clamped there by a Socket
Headed Cap Screw,

(d) One end the Lever is attached to the Fuel Pump Rack b

means of a Fulerum Lever, Pivot Pin and a Fuel Pump Rac
Lever : this controls the amount of fuel to the engine. The
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on inside. Set Governor Lever Spindle so that pump rack
position gives a dimension of 5" from boss of pump to
flat on rack on’right hand side of pump viewed from the
ear end of the engine. Tighten Allen Capscrew to lock
ever to spindle, try lever mechanism for freedom of action,

(d) Retime the Injector timing as described in Section 61.

§3. Variable Speed. (Fiz. 7).
{a) The Yariable Speed Control Gear, which is cable operated,
is mounted on a bracket attached to the Gear Cover.

g (#) The centrifugal forces on the Governor Weight are trans-
mitced by a slidingr sleeve on the Governor Shaft, through
a lever assembly. These forces are balanced by an adjustable
Speeder Spring (A) on the Control Gear. Movement of the
Control Lever, i.e. pulling cable, will increase the engine

speed.
(¢) To adjust the Variable Speed Control. Set the Contral
other end of the Lever bears on the Speeder Spring Plunger Lever to the fully closed position and tighten or slacken
{A), which compresses into the Adjusting Screw (B). the adjusting nut {B) until the correct idling speed is ob-

(¢) To Adjust the Speed of the Engine:

(i) Loosen Locknut (C).

(il) To increase the Engine speed—screw Adjusting Screw
inwards.

(iii) To decrease the Engine speed—screw the Adjusting
screw outwards.

(iv) When the correct setting is obtained, again tighten
Locknut (C),

£i. To Dismantle the Governor.

(a) Remove the Governor Assembly as one unit from the Gear
End Cover Plate by unscrewing the three Setscrews.

{b) Unscrew the two screws which hold the Governor Housing
Ceover to the Governor Housing and remove the Cover,

(¢) Remove the Socket Head CapScrew fromthe Yokeand with-
draw the Yoke Spindle sufficiently to expose the Woodruff
Key in the cut-away portion of the Yoke. Remove the Key
and pull out the Yoke Spindle. Extract the Yoke and slide
the Sleeve from the Governor Spindle, withdraw the Gover-
ner Spindle complete with Gearwheel and Weights, from
the Governor Housing.

§1. To Re-assemble the Governor and Time the Engine.

(o) Generally reverse the instructions given for dismantling in
Section 51.

(b} Replace the Governor Assembly without the Governor
Lever by bolting it to the Gear end Cover Plate.

(c) Twist Governor Lever Spindle clockwise as far as It will go,
then assemble Governor Lever on Spindle with pinch boss
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tained (approx. 1000 r.p.m.). Loosen the Stop Screw locknut
(C) and screw in the Stop Screw (D) uncil it just couches
the lever (E). Tighten the locknut again, and replace seal
with new locking wire.

(d) Having set the idling speed correctly move the Control
Lever into the fully open position, slacken off the Stop
Screw Locknut (F) and set the Stop Screw (G) until the
appropriate Maximum Speed Is obtained. Tighten the lock-
nut again, and replace seal with new locking wire.

(e) Re-check the idling speed setting once more and if required
re-adjust,

54. The Lubricating Oll System (Fig. §).

{a{ The Engine oil pressure system is as follows :(—

(b} The Plunger type Pump (A) s submerged in eil in the Crank-
case at the Flywheel end of the Engine. The Pump is operated
by a Push Rod (B} off a Cam on the Camshaft,

(¢} The oil is drawn through a gauze Strainer (C) fitted to the
Pump Suctlon Branch and Is delivered through a drilled Oil-
way in the Crankease to the external Delivery Pipe (D).

(d) A non-adjustable Reliel Valve is incorporated in the Pump
to prevent excessive pressures when the Engine is cold.

(#) OIl under pressure reaches the Main, and Extension Shaft
Bearing through the external Delivery Pipe. The Large End
Bearing Is lubricated through a drilled hole (E) in the Crank-
shaft from the Flywheel End Main Bearing.

{f) The external Delivery Pipe (F) supplies the Rocker Gear
through the Restrictor Banjo (G), return being via the Push
Rod compartment in the Cylinder Block,

(g) The Cylinders, Small End Bearing and Camshaft are splash
lubricated.

(h) The governor gear is lubricated by oil passing through the

restrictor (K) from pipe (H).

To adjust the oil flow through the Restrictor.

(i} Loosen the Locknut.

(ii) Screw home the Adjuster.

(ili) Serew out the Adjuster § a turn.

{iv) Tighten the Locknut making sure not to move the
Adjuster.

55. To Dismantie the Lubricating 0il Pump.

{a) Remove Lubricating Oil Filter,

(b) Remove Filter Carrier.

¢} Depress the Plunger and remove the Push Rod and Cap,

Ed} Lift out Plunger and Spring.

e} Unscrew the setscrews holdin% the Retaining Flange to the
crankcase, thus releasing the Flange. The Pump Body can
now be gently levered out. :
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Fig. 8

(f} Unscrew the Plunger into three parts, taking care not to
damage the Springs on the Delivery and Relief ball Valves;
these Springs and balls must be returned to their original
position,

{g) To reassemble Lubricating Qil Pump generally reverse the
instructions for dismantling.

§6. Fuel Ol System.

(a) Fuel Gil from the Tank flows through a Filter to the Injec-
tion Pump mounted on the top of the Gear End Caver. Fuel
under high pressure Is supplied from the Pump through a
steel Pipe to the Injector at the side of the Head, remote
from the Manifold side,
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(b)

(c)

(d)

(¢)

(f

(g)

(a)

A small amount of fuel s always leaking back along the
Meedle of the Injector Nozzle. This fuel Is returned direct to
the Tank by a copper Pipe. When the Fuel Tank Is not
mounted in a convenlent position, this fuel is collected in a
small Container, which should be emptied dally. This fuel
should be filtered and returned to the tank.

The quantity of fuel injected during each cycle is very small,
The Fuel Injection Equipment is manufactured to very fine
limits and it requires extreme care and absolute cleanliness
in handling.

If any part of the fuel system, even a Pipe, Is removed from
the engine, it should be placed in a clean metal container
which is filled with clean fue| oil. No filing, grinding, scrap-
ing or sawing should be carrfed out within a few yards of dis-
mantled Fuel Injection Equipment,

Replace the Equipment wet, no rag, cloth or waste should
touch it.

Unless the user has been trained in the care and repair of
Fuel Injection Equipment, he should not dismantle it in any
other way than as described in the following paragraphs.

Faulty Fuel Pumps and Injectors should be returned to Petters
or their agents for repair and replacement. Users are ad-
vised to keep a Mozzle in their spares kit so that they can re-
place a faulty Nozzle immediately.

57. Fuel Pump.

To remove the Fuel Pump Assembly from che engine, pro-
ceed as follows (—

(I} Close the Fuel Cock and Disconnect the Pipe connec-
tions,

(11} Unscrew the two Fuel Pump holding setscrews and lift
off Fuel Pump.

(b) The Fuel Pump should not be dismantled and is not likely to

require any attention.

spray, or if it gives solid squirts of fuel, or if it dribbles after
the sprays have stopped, it should be replaced. BE CARE-
FUL to see that the Injector spray is not directed to an ex-
posed part of the body. The force behind the spray will cause
it to penetrate the skin,

£9. To Fit a Fuel Injector.

(a)
(b)

()
(d)

Slide on the Aluminium Sleeve and push the complete as-
sembly into poesition by hand, DO NOT USE FORCE.

This finned nozzle sleeve acts as a gas seal and A COPPER
WASHER MUST NOT BE USED., DO NOT UNDER ANY
CIRCUMSTANCES ATTEMPT TO RUMN THE ENGINE
WITHOUT THIS COOLING SLEEVE.

Tighten the two Muts on the flange mounting quite evenly.
The Injector should not bind on one edge.

Connect up the fuel pipes and ‘bleed’ the engine, see para,
13 (e).

50. To Clean a Fuel Injector.

(a)

(b)

()

It is necessary to release the spring pressure on the Needle
before removing the Nezzle from the Mozzle Holder Body.
Remove the Cap Mut and Upper Mut from the top of the
Holder Body. Do not touch the spring adjusting Screw and
Locknut fitted to the Upper Mut as this is set to give the
correct injection pressure. The Nozzle Nut may now be re-
moved and the Nozzle lifted off.

To fit a Nozzle to the Nozzle Holder it is necessary to hold
the MNozzle hard against the pressure face with the fingers,
in the position determined by the Dowels, and tighten up
the MNozzle Mut with the Nozzle held firmly in this position,
It is absolutely essential that the spring pressure is released
as described in (g) above, otherwise the Nozzle will not seat
squarely on the Dowels,

To reassemble the Nozzle Holder, wash all the parts in clean
paraffin or fuel il and brush off any dirt or carbon from the

5§8. To Test a Fuel Injector.
{a) Disconnect the Pipe connections to the Pump and Leak-off.

(b) Remove the twe MNuts on the Injector Flange and carefully
lever out the Injector Assembly,

(¢) Slide the Finned Aluminium Cooling Sleeve off the Nozzle
Holder Body, be careful not to damage the cooling fins.

(d} Connect the High pressure Pipe up again in such a way that
the Nozzle points away from the engine.

{e) Lift the Decompressor Lever and crank over the Engine. The
fuel should squirt out suddenly in two fine mist sprays,
which should Just as suddenly stop. If the Mozzle deoes not

parts. HAVING CLEANED OFF ALL DIRT AND CARBON,
WASH EACH PART THOROUGHLY IMMEDIATELY BE-
FORE FITTING IN PLACE. The Mozzle Holder Spring should
be greased. Screw home the Upper Nut with the Adjusting
Screw untouched and fit the Cap Mut and Sealing Washer.

(d) To clean a Nozzle remove the Needle from the Nozzle, and
wash both Nozzle and Needle in clean fuel oil. It is advisable
to leave these parts overnight in a bath of clean fuel oil. After
this treatment, carbon may be scraped off the Nozzle Body
with a piece of clean wood or brass, or preferably with a
special brass wire brush obtainable from Messrs. Bryce
Berger Ltd., or their agents,
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(¢} Every Neozzle Body and Meedle are “mated’”. The Needle
should, therefore, never be put into another Nozzle Body.

\f) The Nozzle Spring has been adjusted to one of the pressure
ranges shown on the Technical Data Sheet. If the spring
setting Is altered it will be necessary to test the injector
on a test outfit and re-adjust to give the correct injection
pressure.

61. Injection Timing.

Before attempting to time the Injection be sure that the Fuel
Line is 'bled’ up ta the Pump,

(o) Close the Fuel Cock,

(b) Remove the steel Pipe from the Pump to the Injector, and
unscrew the steel Unlon Body on top of the Pump, which
carries the Injector Pipe. Lift out the Delivery Yalve which
is then lylng open on top of the Pump and put it in elean fuel
oil, Do not disturb the Delivery Valve Seat.

(c) Rerl;ce the top fitting of the Fuel Fump but leave out the
Delivery Valve,

{d) Turn the Flywheel untll v is about § of a turn before T.D.C
of the Cylinder,

{e) See that the Fuel Tank is quite full and open the Fuel Cock
next to the Fuel Tank,

(f) Turn the Flywheel slowly in the normal running direction
until the flow of fuel from the Pump stops. Find by repeated
trial the exact Flywheel position at which this happens. (Do
not use the Starting Handle, but turn the Flywheel by hand),

(g) When the Flywheel is in the exact position where the fuel
flow stops, the Pointer on the Crankcase should point to a
position of 16° before T.D.C. for |15] to 1800 R.P.M. En-
gine or 23° before T.D.C, for |1000te | 150 R.P.M. Engine,
This is shown by the marked line on the outer edge of
the Flywheel,

(h} If the Pointer shows an incorrect position cn the Flywheel,
shims of required thickness should be placed between the
Tappet Guide and the Fuel Pump Boss on the Gear End
Cover, until the correct reading is obtained,

(j) When the spill point is correctly adjusted, turn off the Fuel
Cock and reassemble the Fuel Injection Equipment, includ-
ing the Pump Delivery Valve. ‘Bleed’ the engine as described
in para. |3 (e).

62. Fuel.

(2) To make sure that the Injection Equipment can work prop-
erly, the fuel must always be clean.

(b) Barrels of fuel should be allowed to settle before use. Sludge
or water at the bottom of the barrel should not be used, A
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(€)

(d)

()

“cheap'" fuel may be very expensive in the long run, due to
increased repair costs on the engine.

Any funnels or cans used for fuel oil should not be used for
anything else, and should be kept absolutely clean, nor
should they be used while wer*~d by water.

Occasionally the Fuel Tank should be removed from the
engine and flushed with petrol or paraffin, to remove the
sludge from the bottom of the Tank.

The fuel used should be high grade light diesel fuel, gas oil
or D.E.R.V. fuel. It should comply with B.S. Specification
209/ 1947 Class "A'" which Is as follows :—

Cetane number, 45 Min.

Viscosity Redwood MNo. | at 100°F., 31 to 45 secs.
Conradson Carbon (by weight). 019 max.
Distillation 3 by volume recovered at 350°C,, B5.
Flashpoint (clased) °F., 150,

Calorific Value, gross, 19000 B.T.Us/Ib.

Water 9, by volume, 0.1,

Ash 9% by weight, 0.0

Sediment %, by weight, 0.01.

Sulphur 5}, by weight, 1.5.

Acidity, inorganic, Nil.

Corrosion, copper strip at 212°F., Negative.

63, To Clean the Cooper Fuel Filter.

(0)
(b)

(€)
(d)

(e)
()

(&)
(h)

Close the Fuel Cock.

Unscrew the ribbed locking ring holding the Filter Bowl and
withdraw Filter Bowl.

Remove the Element complete by unscrewing the long
Satscrew in the bottom of the element,

Wash Element in clean petral, fuel oil, paraffin or trichlore-
thylene (cleaning fluid).

Thoroughly clean out the Filter Bowl.

The Filter Element Assembly should be replaced when a
large mount of dirt deposit is visible. Replacement Ele-
ments may be obtrained from “Petters’’ or thelr agents.

Re-assemble the Filter.
“Bleed " the fuel system as described in Section 13 (e}.
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&4. Ailr Cleaner.

{a) An oil wetted Air Cleaner is fitted to the Air Intake Mani-
fold and should be removed every |80 hoursand thoroughly
washed in paraffin or petrol,

(b) After washing, itshould beallowed to arain and then dipped
inte a bath of clean Engine oil ; again it should be allowed
to drain before being refitted to the Engine,

65. Clutch.

A multi-plate Tlutch can be fitted to the Gear end for either
full or half speed drive,
(a) To Adjust the Clutch:
{1} Remove the Inspection Cover,
(1) Slacken off the Locking Serew In the Adjusting Ring and
turn the Ring until the correct adjustment is obtained.
Final adjustment can anly be obtained by trial with the
load applied. Correct adjustment is such that with the
Enﬁinq running, the load is taken when a steady strong
pu

on the Lever just makes the “overcentre’' action
operate,

(1) After adjustment, tighten the Locking Screw.
DO NOT OVER ADIUST THIS MECHANISM AS THIS CAN
CAUSE SERIOUS DAMAGE TO THE CLUTCH.
(b} Te Remove the Clutch from the Engine:
(i) Remove the Inspection Cover.

(ii) Remove the Split Pin on the Yoke Shaft and remove the
Pinch Bolts on the Clutch Yoke. Withdraw the Hand
Lever and Yoke Shaft, leaving the Clutch Yoke in the
Clutch Housing.

(iii) Slacken off Adjusting Ring.
(iv) Remove the Setscrews holding the Clutch Housing to
the Gear end Cover and withdraw the Clutch Assembly,
e} To Remove the Driving Plates.

(1) Remove the countersunk screws attaching the Hub
Plate to the Hub and remove Hub Plate.

{if) Withdraw Driving Plates and Toggles.

(d) To Remove the Driving Shaft:

(i) Remove Oil Seal and Housing.

(if) Extract the Main Bearing out Circlip and press out the
Driving Shaft (Le. plus Sliding Sleeve, Hub and Adjust-
ing Rink) from the Clutch Housing.

MNote: The Hub is keyed to the Driving Shaft,
[32]

(iii) Clutch Plates should be refitted in the same order and
position as when dismantled,

(iv) The Clutch Yoke must be rep'aced with the pinch
bolt basses facing the Engine.

\v) For lubricating purposes, & pint (.3 licres) of Engine
lubricating oll should be poured into the Clutch Hous-
ing for Initial starting. When the Engine is running the
Cluteh is lubricated by an oil mist and spray from the
Restrictor (Painted Red) which Is pressure fed from the
Engine and should pass 45 cc. to 65 cc. of oil per  hr.

{vl) This is a positive acting industrial type cluech and
must on no account be s'ipped when operated. The
lever shou'd be smartly engaged and disengaged.

66. Speed-up Gear.

This unit consists principally of a Driving Gear keyed to a
Crankshafc Extension and provided with a plain end Bearing
pressure lubricated by the Oil Pump. The Driving Gear meshes
with a Pinion Keyed to the "Power Take-off Shaft'' which is
fitted with an oil bath lubricated Pilot Roller Bearing and Main
Ball Bearing. The ratio of Power Take-off Shaft speed to Crank-
shaft speed is 1-61 : |. An alternative ratio of 1-B6: | is also
available.

Dismantling.

(g) Remove the Lubricating Oil Pipe and drain the oil by re-
moving the plug at the back of the Speed up Gear,

(b) Remove the eight Bolts that secure the two Halves of the
Gear Housing. The hexagon head Dowels may be removed
with a Spanner on edge,

(¢} Draw off the outer half of the Gear Housing complete with
the Power take-off Shaft and the Driven Gear Assembly.
Care should be taken not to damage the Inner Ring of the

Pilot Bearing which is then exposed on the end of the Power
Take-off Shaft.

(d) Remove the four Setscrews from the Qil Seal Housing and
draw this a.ssemhl{ off the Shaft. Take great care not to
damage the Oil Seal Assembly.

(e} Remove the small Locking Screw from the Main Locknut.
Remove this Locknut. The Power Take-off Shaft can now be
withdrawn from the Bearing. On the 1-86 : | ratio speed up
gear it will be necessary to release the Cirdlip on the Inner
end of the Pawer Take-off Shaft to remove the inner ring of
the Pilot Bearing and Driven Gear.

(f} To expose the crankshaft gear wheel loosen the small lock-
ing Screw from the Main Locknut on the Driving Shaft,
Remove the Locknut and withdraw the Driving Gear, The
Driving Shaft is then removed by unscrewing the four set-
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screws attaching the Driving Shaft to the Crankshaft Gear-
wheel.

(g) To re-assemble the Speed-up Gear generally reverse the
instructions for dismantling,
IMPORTANT : All parts should be well ciled before re-
assembly,

&7. Protection and Preservation.

(a)

(b)

{e)

The following notes are intended to help users to obtain the
maximum useful working life fram their engine,

A Cover for the Engine,
If the engine is In the open and not being used, it should be
coverad with a tarpaulin,

In tropical climates |t is an advantage to have a permanent
awning to provide protection from the heat of the sun,

Routine Running.

An engine net required for daily use should be run for about
five minutes once a week in arder to ensure internal parts remain
lubricated. At the same time external bright parts should be
cleaned with an olly rag and external mechanism lubricated. The
starting handle—an often neglected accessory—should receive
special attention, and the starting shaft kept clean.

Engine Required for Perlodic or Seasonal Use,

If an engine is to remain idle for a period exceeding one
month, corrosion of the working parts may take place, and result
in serious damage to the engine. The following procedure of
preservation is recommended and may be rerfurmed without
any special tools. The type of preservative oil to be used may be
determined by applying to local lubricating oil headquarters. In
the following description, suitable oils marketed by Shell-Mex &
B.P. Ltd,, are used as examples:—

(i) Drain the engine crankcase of oil. This should be done after
running the engine; when the engine will be warm. If the
engine contains a large amount of sludge the crankcase ma
be flushed with paraffin, but the engine must not be run wit
paraffin in the crankease.

(ii) The engine should be allowed to remain until cool, when the
crankcase should be filled with Shell Ensis 20 oil. This
should be done without delay if the engine has been flushed.
Drain the fuel tank and fill with sufficient Shell Fusus A"
oil to run the engine for five minutes. The Fusus oil will pro-
v]detprmection for the fuel injection equipment and is used
as a fuel.

The air cleaner, depending on its design, should be washed
or filled with Shell Ensis 20 oil.

The engine should run {on light load if possible) for about
five minutes.

The Ensis oil will provide a protective film inside the engine.

[34]

(iii) Shut down engine. The crankshaft should not be turned after
running.

(iv) All openings, such as air cleaner inlet, exhaust silencer, holes,
manifeld inlet and outlets should be sealed to prevent the
entrance of moisture,

It may be convenient to remove the air cleaner.

The engine should be re-preserved once every six months,
when it will only be necessary to run the engine for five
minutes, Make sure that all seals affixed to the engine to
prevent entrance of moisture are removed before attempting
to start the engine.

Any preserved engine is ready for starting. It should be
cranked over a number of times to expel surplus oil from
the cylinders. Although it is desirable to fill the crankcase
with an approved grade of oil the engine may be run for
a short period on Shell Ensis 20 oil.

MAdditional protection can be obtained by coating external
bright parts.

{d) Stock Engines.

Prior to despatch all engines are protected internally with
Shell Ensis 20 oil.

It should be peinted out that the only satisfactory method of
preservation is to run the engine—as described in Section (c
—to ensure the preserving oil reaches all parts of the engine, If
however, this is not possible, the engine should not be disturbed.
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WHEM ORDERING SPARE PARTS, STATE THE ENGIME TYPE
AMD SERIAL MUMBER, THE PARTS LIST SECTION AMD REFER-
ENCE NUMBER, AND THE QUANTITY REQUIRED. FOR FUEL
IMIECTION EQUIPMENT STATE ALSO THE TYPE MUMBER
STAMPED ON THE IMNIECTORS AND PUMPS.

Parts list

THI5 EMGIMNE I5 FTTED WITH BRYCE BERGER FUEL IN-
JECTION EQUIPMENT. OM MO ACCOUMNT SHOULD AMY
OTHER MAKE OF FUEL IMIECTIOM EQUIPMENT BE FITTED
WITHOUT FIRST COMSULTIMG PETTERS LTD.

In additlon to Petters Ltd., or the agents of Assoclated British Oil
Engines Led., Fuel Injection Equipment may be obtained direct frem
the makers—Bryce Berger Ltd., Ironbarks Works, Staines, England.
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PLATE A

Red. Mo, Drescription P&l

TaIT Spring Washer—Gaar Cover Plate, -|||.-"

TAILl Cara Plug

PA3SE Crankease

IPAYT  Soud=Cylinder Head {Lnngil

ZPAITa Swd—Cylindar Haad lshﬂﬂ:l

IPATTE Swd—Cylinder Head [Rear) ..

TAMW Mt .

IPAAD E:rHr—l:r-l.nhﬂH lnln-t:lun

TALZ Joint=Inspection Cowver

T3 Dipatick .., ]

TA Cap=l Filler - :

TAS Jeint—0) Filler 'C:lp | 5
Thdd Setscrew-—inspection Cower, 1‘;- IE-F b} ;| lnng
TAAT Spring Washer, &° ... b ik = 5
Thsl Plug—Crankcaze Drain

ThAH Jalmt=Gear Caver Mlaze

PASD Plate—Ginar Caver

TASI Plate==Camshaft Thruse s
*~ThASY Satscrew—Camshalt Thrust Hn:- 11; E SF = I' h-ng
TAS Shakeproof Wazher, " i it & :
TASS Joint—Gaar Cover

ZPAST Cover—Gemr ...

IPASTa Cover—Gear (3.AE, hl-n 5 B-qlllmu:; n;]

JASE Setacrew—Gear Cover, 47 B5F x 17 I:!rq;

TASS Spring ¥asher, " -

PAGD Cover—Gear Covar

Pl Joint-—Gear Cover Caover

TALL Dawel—Gesr Cavar
=laéla Dowel—Gear Cover (5.AE ‘H-:r & B:Hh-u-mlnﬂ
JALY Serscrew—Gear Cover Cover, 4" BAF, = §° lang
Jasd4 Spring Washer, &° ..
PAAE Bolt=<Gear Cover and En‘ﬂr«nar Humlnl -F;" B. S.F %= 1§

e B R e e O R e omm o e e e o o e e T o owm o e F Rl e e L

long 2

*EPAES B-nH:—GrH.r C-u-ur and G-u-u'trrmr Hnru:.rng -,1, BS, F ® I!,'
laag {Variakle Spead) o - i 1
JABE spring Washer, &% _.. i
TALT Mut=Gear Covar Plare, &° B 5 F. 5
Théa Setsorew—0ear Cover Plate, %" B5.F. » §° loag 5
JATHE Flug=—0Gear Cover (% BEF. x 1" lang !un-nrlw:l 2
PAIED  Flate—Gear Cover Blanking I
PaIZE Setsorew=-Blanking Place. 4" B. iF x ;" I.-nnl &

" Pl Sgarraned

[5%]
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PLATE B

Ref, Mo. Deseription PALI

ZPEI Mut—Rotker Box

ZPFBL ‘Washer==[ecompressor Shaft, 1° . ;

ZPBba Wisher—Decompressor Shaft i o

EZPBT il Seal—Decompresser Shalc

ZPRBE Thackeray YWazher—Docompressor Shalt

IpPee Screws==Decompresor Adjusting ..

ZPBID Locknut—Decomprisior Adjusting Screw, §° B5.F.

EFEL Skaft—Decompresor . i i

ZPFBI2  Lever—Dwcompressor pe

JB13 Cotter Pin—Decompressar Lever, &° ha

EPBI4  Screw—Valve Rocher Adjusting ; i e

IPBIS Rocker—Exhaust Wakve 1 13 i :

ZPBEI& Bush—¥alwe Rocker .. = v e )

ZPBIT  Shafi—Valve Rocker ; i

ZPEID Rocker—Inlet Yalve i s

ZPrB2Y Racker Booo ak KA ol :

EZPEM  Swud—Recker Box and Recher Shale Support

EPBIT  Joint—Recker Box il s 4%

EPBI0  Washer-=Decompressor Shafe i i

IPBEI1Y Suppart—Reacker Shaft h i |

ZPB3I?  Cylinder Head ; i N

ZPREAY Guide—Valve ... o .

JBAT Gazker—Ewkaust and lsler Manifalds e o

JBS0 Balt—Exkausy anid Inlet Manifobdi. -4 BAF = §° long

1850 B-ult—zlnlllet Manifold (Heavy Duty Air Cleaner] %" B.5.F.
»* 23" lang - .- : = 1

JBS| Spring Washar, &°

ZPR5I Vafve—Exhaust

IZPBSIa  Valve—Inler

TBS4 Callsr—valvi

ZFB5S5S  Cup—Exhaust Valve

EPBSSa Cup=Inler Valve

EPBSE  Sprimp—Yalva {laner)

ZFB5T  Spring—Valve {Quter)

LPBESE Gasket=Cylinder Head

EPBS?  Injeccar—Fual

EPBED  Morrle—Funl Injectar i

JB&1 Mut=—=Fued Injector, " s e

JB&] Spring Washer, &° e s

ZPB&A  Stud—Fuel Injector, 4" B5.F. x 47 long

IZFB&Y Cylinder £

EPBTd  loine—Cylinder (0-015° thick) = =

EZPBTda Joine—Cylinder (9-0057 thick) 2

EFBEY Tube—Breathar i fok

AJBBS Slepve—=Fuel Injector .- ol il

ZFBBS  Locknur—Vales Rockes Adjuiting Screw

EPBI& Circlip—Rocker Shaft ...

EPBISI Circlip—=Rocker Box Mut d o Ve . s

ZPBIS0  Styd—Recker Shalt Suppore, &7 BS.F = 217 long -

ZPBI&l  Spring Washer A7 L

EPBI&EE  Mut. %" B5F. .

EPBIGE Circlip—Decampresser Shalt X

IEPBI&GE  Mills Fin—Decompresgor Shalt Washe

EPBITY Grub Screw=—Rocker Shale ... =

IPBITE Plupg—Rocker Box L,

ZPBIAL  Beint Washer, §°

LPBI#  Flange—Fuel Injector Lomting i

EPBIPS  Splic Pin—Inlet Valve Cup. %" = 13" laag

IPBI®E  Fin—dnlet Yalve Locating . “ :

[&]
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PLATE'C

Ref. Mo, Description PFALI
ZPCla  Fywhesl - |
FC3 Kop=Flywheel, " x H | 1} Inn; |
TCS Ol Send ) i
[ = ]'Imlllnp-f"l.lJn lﬂr|r|| wa : I
TCr Shim—Maln Bearing Howsing (0- e thid-:] ., Aaregd,
TCTa Shim—Main Bearing Housing ['I:I nys- thh:l:] . Ax regd,
B Bearinp—Main | e I 2
IPCY Crankshalt i 1
IPCI0  Piston Assembly. i:nmplul:e wrrJ1 Rln,g: Fim :.mi EIrrJllp- s 1
IPCII  Ring—Campression (Chremium Pleced) i
ZPCI?  Ring—Compression (Flain) 1
ZPCI?  Ring—Serapar (Slotted) z
IPCI4  Circlip—Gudgeon Fin ... i
IPCIS  Gudgeoan Pim 1
ZPCIE  Bush—5mall End . " 1
ZPCIT Connecting Rod Assembly. mmp&e:z m'rh S-miﬂ Emi Bmh.

Large End Bearing and Bolts i i i
TCla Boft—Large End ; F
TCI® Tabwniher 2
TC20 Mut, " BEE .. F|
TR Basring—Large End th::um:l 1
ZPCIl  Bearing—Large End [Top) i
PCXT Goarwhesl—Crankohaft : i
PCiTa Gearwhes! and O Throwes (5.AE Nn & E-ﬂlhm.rl-lnl]- I
TCIE Plate—Gearsheel Remining ... 1
PC8a Plate—Gearwheel Retaining (5.4.E Hﬂ & Eul'lhnu'lqu!] I
TCLY Setscrew—Retzining Place, A" BSF. » % long ... : |
PCi%a  Semcrew—Retaining Plats, £° B5F = i- Im (S-*.E.

Mo, b Belthousing) . s e L
TCH Spring Washer, 11;" o 1
T3 Key—Crankshaft Gearwheel |:'l"l'|:rn-druﬂ] ax i
TEIT Setscrow—Main Bearing Housing, 4" BSF. = §° Inng . 1
PCiE Spring Washer, %" .. a &
TCSH Baolt==IMain Bearing Hoasing |nd I'-m Euwlln,g ﬁ- B.5. F.

% 14" long ... ] 4
PCT2 loint Washer, &~ I:S.A..E Hvu E- E:Hhumlng} |
PCBE Ehafe—Starting Extension i |
TCA? Shim—S5¢urting Extansion Shale (§ DID tli‘d'.} As reqd
TCHTa  Shim-==3tarting Extenzion Skaft I:II*-[EIJ thick} Az regd.
T Rimg—0d Retaining ... I
JCilg 4l Seal (5.AE. Ma. & B:I'Ihuu:nn-,g:l |
PCiAR Ring—>Soaling {(5A.E. Na, & Edihamlq] |
PCI3la  Ring—>5ealing {3.A.E. Ma. 6 Bellhaowsing) I
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PLATE D

Ref. Mo. Diaseription PAEI
IFD] Camahale shd Gearwbes| Assembly 1
«ZFDJa  Camshalt and Gearwhoel .ﬂmmmr :H.mm Rnw.lnn;l i
FD4 Gnﬁrww-llht z
PDE Soring. Gomeroir (1101 |wn ,- n - 3

BITHEF 1] raw/imin
FD& #ﬂj}mm Wlu{!rht i
PO tpimdlp—Governor Yoke |
IPDI4  Lever—Gowsrnor I
IPDI4a Lever—Governor {'ﬁ"ﬂhlr Spued] |
IPrDIE Pobnver—Flywheel i |
JO5 Shale—Camshaly Ewtensicn I
FDI5a  Shafe—35tarting Extention |
TD1b Dovevel —Extension Shalc |
D27 Bash—Camshale and Elﬂ;wlan Shld'r. Bﬂrlng a
JOE lnint—Exitaniion and Starting Shafe Hmnmg |
JOTY Hoasing—Extensbon Shaft Burqu; i |
PD2%a Housing—3warting Ewtension . |
Joiin Qil Sl . I
1031 Bolt—Extension Shaft 1I'1I-. Ilb 4
ZPD3la Bolt—Exvension Shafc (Fks. | and 1|I']- 4
JO2 Wire—Balt Lacking .. i
PD33 Stud—Extension Shalt Eie:-nrl: Hl:lru:ln[ i
PO Mut, &" B5F &
ZPDIS  Push Valve i
ZFD3s  Tappet—Walve . i
JO3E ILknbosn==ial P‘Ipt to Extension Shaft Bean ng; H-u-l.u:lng |
JOE laiet Masher, §° I
Joaz Mipple—iCable -I'H"tmhle Epted:l y |
IPDH  Hut—Cable Adjusting S'I:np and Lever Pin, i‘ B.5.F.
(Warlable Specd) : s
ZPD5Sl  Pin—Lever (Variable Spﬂld it |
PD51 Washer—Governor Lever and '!'irlﬂbh' 5p=:d Lew.-r e )
POSY Splic Pin, " = §° long o i
ZPD5&  Lever—Varishle Spead 1
J el Stop-=Cable Adjusting i |
JDél r t—{ahle .l|:|||.ur.er ,5“' BSF. |
PiD61 Adjustar—Cabla it |
T C hl-u!-—ﬂ el {Variakhl Tl-ptbd} [T length d:| :
a p:mln,g ariable o ll'l,l rvnqulu

IPDT0  Brackor—Conirod (Varisble Spud} i
TOT4 Lever—Cable Controd ] |
PDaa Housing=—Governor I
PDasy Jaln evarnar Housing |
TODW Mut—Governor Housing, -l;“ BSF i
TO#I E:mg‘l‘l'uh:r ¢ . 1
PDY2 v hgal—Gavernae : 1
PO Split Pin—Governor Weight Fin, 1-'; =§ In:m; 4
PO Erlmdh—ﬂmurrm o= |
PDY Iz Pin—Gearwhesl, }° = Ii hrq 1
PO 00 K.t;r—ﬁnﬂrnnr Hloava and Eurwhul |‘-"-l'n-udruh‘] 2
PDIBI Sleeve—Govern i
PDiloz Tnh.-b—-ﬂ-mtrrmr 1
PDIM  Wauher—Gevernor Yake L, 1
FDIDS Selit Pin—Governor Yoke Eplnd!-:. i x 1" Iunf z
FDIl06 Stud==Governor Howsing Cover, * B5.F. i ln-ng_ ]
PDIOT Mt & B.SF F
I
|

PDIID Joim—Governor Humlrli Cover
FDIIP Flange==S3peeder Spring

* Mot limcransd

djusting Screw
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FLATE D contd.

Red. Mo. Description PAZI
P10 Bolt—Flange, 'LSF X & loag .. ]
mE R :
seder prnl |urrJq
Em Iﬁn:hnul putss il :
EPDIIS sﬂ;ﬁmu lr! o IS.'.'I] rﬂ_,l'mln |
FDIZa " SpringSpemder (1501 1o 183 rv/min :
i m
FOIL pﬂ%‘ pk Tk R | 3
PDIZT Slegve—Gowernor Thnaso e ]
PDI28 EFM Fin—Thrust Sleavs Pis, ,1;' ] i qu 1
P2y b Screw—Toke ... : 1
PDIY? Serew—Governor Hausl ]
POI3E  Shakeprool Washes, 2 BE |
P48 Cirdip—_5Governor Spindbe 1
PDI6& Spring—Wariable & |
POITY kﬂy—‘r‘nkj T T |
LZPDI8%a Screw—Lewer Adjusting l:"l"lrllbh Sp-udil i
EPDIBI Locknut==Adjuscing Screw. §° B.5.F, z
EZPDIF  Spring Washor—Gavernar Housing Cnur. 1'," i
LPD2IB Cover—Wariable 5 v ]
EPDL®  Screw=Yariabbe 3peed Cover, 1B A r J-nnl dp i
IZPD246 ﬂw—EI'rf.-hwl Poinger ... 2
LPD24T é:nng Washer, L i : 2
LZFDI% oeer—Governor Mousing |
Flers bl Soal—Adjusting Scrow |
JDIE  Wire—Adjusting Screw L::-:km; |
PLATE E
Ref. Hao. Diescription PATI
PEla Banjo Bali—Main Bearing (Fiywhesl end) ... - = |
*JE4 Joint ¥Washer==Clitch Oll Bestrictor., §5 .. i I

IPES Pipe—=Injector Leak-off

IPESa  Fipe—lnjector  Leak-alf {Far uge with arlglnu hﬂinq;
separately mounted Fuel Tanh::l s

IPET Tank—=Fuel s -

IPES Bracket—Fuel Tank ...

LFE? segscrew—Fuel Tank Em-:h:-:t. i' BSF. x r Inn.g

ZPFEID SPHngWuhar t i -

PEII Sprap—Fued Tan

TEIL Cap—Fue! Tank

PEI& Screws==Tank Scrap

PEIT Washer, 3°

ZPEM  Adaptor—Fuel Fum

CIETI Pips==Fuel {Flexible Filter to Fump]

TEIL Joint Washer—Fewibde Fusld Pipes snd Tl[h. -i

JE3I Tap—Fusd Tank

JEIT Pipe—Fuel {Flexible) 1Tlnktn ﬂll:vl.r:l

IPEM Pipe—Fuel {Puemp o injecoor)

ZPEMa Pipe—Fual {Fumg to inpecear) {1000 to 1150 m-.-'rnln}

ZPEM Bracket—Fuel Filter .

JEITa Bole—Fuwel Filter ﬂ.ru:l:ﬂ.. 2 E_A. b I' Iw

JE3R Put, B BA, i

JEIF Spring Washer, I BA,

IPEMWa ‘Washer, |7

& ot luriraced

T ol o s s il ik ol o ==
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PLATE E contd,

Rel. Mo, Desoription PATI
FE44 Pipe==0il (Gear End Bearing to Ewxtension Shalt Bearing '
PE44a I"_mﬂh_, i |E.u:r Eﬂd H-ur:rq 1:-a E:.::wlnn 5||.-:f'|: Euu.nn[ |
FEddd Fipe=Dil ear End !-en.nl o5 Irhr.r:tllng G-m.f] I
PEddn apo—nll Gear Emnd lur]l-: [0} Im:h 5| T T T ]
JE45 ip—Oil Piga .., 1
LPEM Clip=D0i Fipe . 1
JES3 Banjo Balt—ON and Leak-cff P'n,pu. -,I'.:' BP. z
ZPESJe  Banjo Bale—0Oi| F'Ip-l. £ 85 1
JES4 loint Washer, {7 3
IPESS Pipe=0il [Gear End Hi|l:| B-:l.rl ng; I:u Rn:u:her:b ]
ZPESD  Pipe—Fuel Pump Drain : |
JE&I laint Walh ipe Banfos, 1
JE&2 Contin - |
“TPEALa ':ﬂﬂl.ﬂrl'lli' (Far ||:-u wlr.h a-.n.i-n- h:-.-rn: ilpl.r‘ililr lnauhl-ﬂ
Fusl Tank) | <l |
JE&4 Filter—=Fuel (For details see ::pa.ml:e Iu.'r.'l |
FE&T Pipe—Oil {Pump o Main Bearings) .. |
FETD Pipe—L¥il (Pump to Gowernor l-lwamg} : I
IPEYS  Setscrew—Filter Bracket, " B5F. x §° hng 1
YPEFT Epring Washer, ‘}E& , x
MIEIIE  Sesi—Oil Pipe, PEST, and Banjo Bﬂl'l.- PEls 1
MUIEII® Vnion Mut—>5Seal u H F
CPEI1} Ranjo Bolr—Fuel Filter, J- B.5.P. I
YPEI4l  Unicn—Fusl Pump Drain )
FE|48 Boss—Fuel Tank Serap 1
PFEI 4% Bosg==Fuel Tank Scrap 2
IZPEIE? Raostrictar {(Gowernar. Fl.ar:ku n'ui l‘_‘tu:.ﬂ-]- 3
IPEI®I  Banjo Boh—Restrictor ]
IPEIYT Locdknut——Festrictor ... ¥
IPEI®Y laint Washer—PRestrictsr, r [En\'nrnﬂr n.ms Fl.qxhr; 2
PLATE F
Ral. Mo Description PAII
JFE SHlencer—Exhmist |
JF32 Manilaid—Inlet ., |
JF¥la Manifold==Inlet [H:ml:r Duq-' Air Clun:r] |
JF1Y Cllp ;!H-nuE Dy Air Clearar) = & |
JFass AnG (Heavy Duty) sy L S
a r Clearer (He wa
MIFYSa  Alr Cleaner 1:-nr;r 13' i e i e Pt |
Al E'mwI|'|ﬂn'!;—|=.u-._FMI {Reverse Rotation} i I
" aw rse Rotation
ZPFIOT Cowling—Cylinder ... ; I
PG Satscraw—Fan Cowling !‘-'mpnt E 3 HiF kS l* Iﬂn: ;]
FFEIIN Soring Washer, 1° i . I
PFIIZ Erap=—=Fan Cowling |
PFII] Lrrap—Fan Cowling |
PFII4 Strap—Fan Cowling : K " . I
PFIIS Strap-=Fan Cowling ... b I
PFEIS Setserew—Cylindor Cowling, 1 B.3.F. % §° long i
ZPFIIT  Sewserew—Cylinder Cowling, £* BAF, = ili lang I
JFI4]) Elbow-—Exhaust {Heavy Duty Alr Cleaner) aia I
JFIB& Pre-Cleaner (Heavy Ducy Air Elﬂn-ur] N |
ZPFI04  Brackets—Cowling . i
* Mot Muslrated
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PLATE ©

Rei. Mo Deacription PAEI
1G1 Fla laeeh Driwing I
1G1 Benﬁ:—cﬁ-ﬂ I
JG3 CIrd‘lp-:SIldInl Elmu |
1G4 Toggit 3
JGE F‘il‘l—Tuml-E 3
JGE 5u-m.ld|uﬂn |rq; Ln-r.l:l ek frie Vi |
JGT Serew—Driving * long (Mk. V) 4
*IPGTa Screw—Driving FHM! 1_‘;' 35 F M JMH 11"1*: |||] 4
1Ga Seal—Diriving Flanq:a 5-: : 4
Gy Hub—=Clutch I
Jgio Plate—Outer I
JGI1 Plate—Driven ... I
JGI2 Mare—=Driving ... 1
113 Plaze—Imner I
1G4 Rin —ul-d'run.in: 1
J1GIS Shale—=Clutch ]
JGI& Slnu—SIdmg ; ]
JGIT Cirglip—Cluteh H':H.mn: i
IGia Circlip=—=Ball Bearing ... z
1G9 Bearing—Ball .. |
G0 Plate—Hub Back I
1G11 Screw—Hub Back Plate, j_ B5.F. % r Inng &
JG1Y '(plll: Pin—<Toggle Pim, ,ﬂ. = §* long " [
JG13 ay—Clugch Hish (Weodruf] : I
1G24 Diowel—Diriving Flange |
PG1E Joint—#dapror Place (M, W':l |
PGISE  Jedins—Aduprar Platas (Mk, 1) I
EPG1s Flate—Adaptor I
PGIT Setscrew-—Adaptor F'Il.'l:: 1’;' B5F | In:mg 4
JG1E Spring Washar, & .. 4
ikl Flate—Spigot ... i
JG 10 Housin listch |
JG11 bokn lutch Housing I
filrkrd Cover—Clutch Housing ; = : i
1633 Foint=—Clutch Howsing Cover |
JGI4 Serscrow-—Clistch l-Im.uInl Cm'ur 1?.-* B.5, F Y ," I|:|n¢ 4
JGI5 Spring Wather, = 4
JGI6 Lever—Clutch Dp-emﬂng |
1GIT Ehafc—"Taoke : |
JGae ok 5 I
JGH0 Thrust P:inl_ .iua-:th}' |
1G4l Balt=Yoke, {* BS.F. x I'lnn,% i
PG43 Bolt—Cluech Heousing, & BAF, = e lmg (M. V) !
P43 Bolt—Cluech Housing, %" BA.F. x 17 l-un,g 1[‘1h. 1LY 4
1G4 Spring Washer, B
JG45 Bode—Cluteh Houslng, -.I; BAF x & long (M I} 4
JiG45 Bolt—Clutch Housing, 1" B.5.F. x -I Iurlg Mk. I‘q']- |
JGAT Mat, &7 B.5F. (Mk ) &
1GAT Mut, A" BSF (M V) i
1G48 Heusing—Lil Seal s |
JGAy il Seal—Cluech Shafe s |
J1G50 Jolnt—=Cil Seal Haissing ; il |
JiG5| Balt—Qil Seal Housing. " B. SF % Ii,-" hn,g 5
JGSL Spring Washer, -|il; 5
1G5} Sorew=3pigot Plate, -F.-‘ BSF "".q; ! I:J.ng 4
1G5 Grip—Clutch Qparating Luver . i
" Mol dludraeed
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PLATE G contd.

Ref, Ma. Description PAZI

1GES Washer—Toke Shaft Sealing 1I.=l.rur end]
i) ‘Washer—Take Shalt Sealing
15T Washer—Toke Shalt, %" -
JGEH Thackerary Washer=Toke Ehnl’t. ﬁ'
IG5% Splix Pin—Toka Shalt, 4° = i"‘ lunl
1641 E::L‘?“:f:“;“ Vi b
r Pin erat rq; r
JGéld M 1° BSF ;
:gﬂ ::TEI C - 1_-'; E.EF } hngﬁ HHH: F'H
ear Cover :uc :'L-l:rv:w
PGLE J-uu!l: asher,
PG4 Stud—Adaptar
PG4T grri Washer, 47
* BSF. . ;
IGTI Grubscrew—Cluteh Hub .,
IGTe Mut—Adjsting Ring Locking Screw, -1' BSF

—— v i ) —

FPLATE H
Ref. Mo, Drescription PAZI
PHL Pullay—5" dismeter x -'H- face [.HIL W and Drive and Start
at eed End} P
JHI3 Spanner—Open Ended, &* % }
PHI4 Pullay—5" I:Illl'rl-u'le H. ” fwce

THI& Key—Fulley, }-

TH2I3 Puﬂr 5r dl:rn-ul:ﬂ o -'1' Em:n Hh.i I I, i uni I"u']-
JH1I Smmr—ﬂn: £ m i |;'~"-"|¢h nmrh]r Bar) i
THi1 Setscrew—Pulley, & B5F, x I s

TH3 Locknut, % B F. t:

IHSI Wirench—aAllen Seraw

I e S e s - S

PLATE L
Rwf, Mo, Doecription PAZI
PLI Swrting Handle Assembly, complate with Spring, Pawd and

Pin [Clockwise) :
“FLla EurtlniiH:mdlu Auumhlr mmpl-ul:e u.1|:h iprln; F‘;wd ﬂrbﬂ

Pim (Anti-cleckwizse)...
JL3 Spring—Starting Handls Pewl =
JL4 split Pin—5tarung Handle, %" x I:' lnng;
JILTY P‘vln---&un:ln;g Handle Pawl ... .

PLES Guard—Starting Extension Shafe .
FLTD Grub Sere ward, 1 B.A. = §° Img
FLTI Wing Mur—Guard, TR

PLTZ Chain—Guard ..

PLY2 Split Pin—Guard, §° = ¥ long.

- . S

PLEI b Screw—Guard, 2 B T re:ng
JLIog Pawl—Searting Hardba. . 2
P M (Tharsted
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PLATE |

Ral, Ho. Drescription PAZI
a1 Housing=5peed Increasing Gear ({Engime hall} |
15z Hoaning—Spesd Incresing Gear (Power mhe-ofl half) I
104 loint=—Housing {Engine hall} ... ' ]
115 Stud—HMHausing {Engine hall), 4" B5F. = 1}° leng 4
LG Bali—Housing (Engine kadf), 4 B5F x 27 lang I
T Tabwasher ' I E "
18 Washer—Houging Stud, & ..
1y Mut=Housing Svad, & B5.F.
L Skaft—Crankihaft Extensian .,
P Setscrew—Ewtension Shaft ... -
4411 Wire—Extaruian Shale Sevicrew Locking
1413 Grarwheel=—Driving (1-61: | Rato)
113a Gearwhesl—Driving (1+86: | Ratia)
FNIE] Key==Gearwheel (WWoodruff)
Pllda Kay—Grarwhesl (Woodrull)
1S Locknut—Diriving Gearwheel &
i Serww—Lecking (Fer 115 and 1128)
A7 Bush=Extemsion Shalt
FRE Cora Plsg s i
1% loimt—Hcusing (Power take-off half) Lt
i Fwii] Bofc—Housing {Power make-off half), §* B5SF.x IF long
FIF] MHut. & BSF. .., " " . P
1112 Wasker, ° .. = 31
13 Dowal—Housing {Power tikie-off half)
114 Callar oF
Ji2da Callar pie  SogeC s 5
115 Gearwheel=Driven (1-60: | Raxia) ...

e SRR oy Aii5a Guarwhael—Driven {1-88: | Ratio) ...

ﬁ"ﬁémﬂmﬂ 126 Bearing—Bail ...
¥ . = T Bearing—Raller

Locknut—Ball Bearing
Ol Seal .. = :

Housing—03il Seal i i
Jaing—0il Saal Hausing s e "
Sted—0il Seal Housing, " B5.F. = |}" lang
Mut, 4" BSF .. i = i
Waher, &% ..

Dowel—Extansion Shaft Y
Jaint Washer—Housing Flug. 1* i
Union==Housing {Power take-off kalf], §° B.5.F.
Jeing Washer—LUnion, §° s e
Shaft==Power Take-off (1-6]:] Bagig)
Shalt—Pavwer Take-off (1:86: | Ratio)

Circlip ([-B&: | Ratla)
Plug—Heusing (Engine hally ...
Serow—Howsing (Engine haif)

Seal—Housing Serew

e "‘h. : "

- -
""-\.i'

— o e o o o o s o omm oms of OO e — wm B e e o o e omm e s o =
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PLATE K

PRI

Body—01l Pump

Flunger—Oil Pump

Body—Refiel Valve

Ball, §* ...

Bal. §* .- e .
Spring=—Relief Yalve . T
Serww—Plunger

loint=—Pump Bady

Range—Cil Pump

Serscrew=—=0il Pump Flange, &" BSF. x ¥ long

Push Red—O0l Pump ..
Cap—FPuzh Rod
Sprimp—Dwlivery Valve
Spring=—=Return

Fin—~Eall Retaining
Strainer—{¥l Pump .
Adaptor—Oil Pump Strainer | ..
lnint YWasher—=Adapror, |*

[77]
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PLATE M

Ref. Ma. Desoription PRI
ZPMI Pump—Fuel Injection T |
ZPHA Bolt==Fuel Pump, &" BEF. « 11" long ]
ZPHIZ  Liver—Fulerim I
IPHlE  Pin—Fivor |
ZPHLS  Bracker—Step Contral 1
IPHIE  Adjurter—Oiverlosd ot |
ZPHI®  Screw—Overload Adjuster, 4 BA. x §° long |
IPH40  Rut 4 BA i
ZPrAl Spring Waher, 4 BA, ]
ZPMSE  Circlip—Fual Pump Rack Cowver 1
IPHEl  Covere=Fuoel Pump Rack i
ZPME?  Shim—Fusl Fump (0002 thick) . Mz regd.
IPHEla  Shime=Fusel Pump [0-005° thick) o AT g
ZPHES  Guide—Fusl Pump Tappat i
IPMEE Tappet—Fuel Pump I
ZPMEE  Raoller—Fusl Pump Tapper (Outer) .., I
ZIPHEY  Roller—Fuel Pump Tappet (Irmer) ... I
IPHT  Spindle—Rallar ]
ZPHTI Bracket—Fivaor Pin |
ZPHTY Mut—Pivetr Fin, &° BAF, ]
EPHTY  Spring Wather, L~ ]
ZPHTE Lever—Fiel Pump Rack ]
EPHTE  Stop Button i
ZPHIT  Spring—5tap Butten | I
ZPMTA  Spring—Fuel Pump Rack Lewer |
ZPHTY  Pin—Fued Pump Rack ... 1
ZPHBD  Locknur—Rack Pin, T B.AL 2
EPHAI Sprimg Washer, 2 BA. 2
IPHELE  Grub Screw—Stop Button i
ZPHI}  Banjo Bolt—Fuel Pump Infer |
ZPMIOl  laint Wather 2
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FUEL FILTER JE&4

Dascription

laine Washar—Elsment
loine—Bedy .. i
Head ik o

ﬂ.;u:lp
Smw—vﬂhud S L1
Wiather—Rlead Slnt'-'
Mut—Clamp

Bale L L
Washer ... i

= [l — o

TECHMICAL DATA.., e
IMSTALLATION - A
DRIVIMNG .hH.RANGEHEHT'.i e
WIORKIMG CYCLE ... . i ik
RUMMIMNG MAINTEMARMCE i e
GEMERAL HMHI‘I'ENA.HEE .
PARTS LIST | !

Alr Claaner .. i 3kt

Camshalt and Governor—Halrtanancs ...

ccmmmsmﬂﬂnm at d"r'l Pn;EngI
ement an m I1E

wm D.:Pull—nimnu

izl

InbEnanica

Connecting Rnd s B:a.rlnﬁ;—fa:mln:thm al i

Coannectirg Rod I-urln,gl.—
Connecting Rod—Remayal
Connectipg Rod—Replicement ... ant
Coaling Alr Syszem ... oS
Empn:-r Fual Flfﬂl"—':hl-l'ul'll 4 5
Craskshaft—Maintenarce ...
Crashshaft=—Remaosal L A SES
Craskihafi—Replicamant 3
Cylinder W ™
Cylindesr Hﬂd—msminﬂln,g e
Cylinder—Exmmination of . T
l‘.‘plindr-r Hlad—ﬁa—a.lumhlr e
Cylinder Head==Remaovnal ... G e,
Cylinder Heag—FReplhicemaent
Dwcirbanizing wl }
Dont’s—Impartant ... "
Ewhzust System it
Funl .. ‘ ]
Fued Injector—Cleaning ...
Fuef Injector—Ficting Rt
Fuel Injectar—Testing Y. . o
Fuel Chil—Description of E:rltum
Fued Pumps i
GWtrnnr—Hﬂn“mm - i
Inpection Timing k. ey ok
Lubricating Cil Chart ; i
Lubricating I:III—Dﬁn;ri%:ﬂm of Sﬁ“m T
Lubricating Qil Pump—To Dismantle ..
Main Beari s 2
FI.l.'l:m:.—-Etlru.ln.:.um J,i -
Platani—Magintenanon ol '
Protection and Preservation
Rocker Box—Dilsmantling ..
Spad Adjustiment ' "
Speed LIp Gear o
Etlrung thl Engime ...
Starting—Preparing Enging for .,
Starting under very cold conditions
EStopping the Engine ok
Trouble Locasing Chare
Valves—Tao Grind In i
Walve Rocker Adjustment .. =

B E S SRERERE R RIS E 250 E S

FUBESYRARY

———
Lol - Y

R
M

Frinced in Greas Briain by Fredi. W, Kahn Lid, Londes, B.C.
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PAZI RUNNING MAINTENANCE CHART

running maintenance

_ 22. Daily.
N e = == {a) Check the Lubricating Oll level on the Dipstick and top up
Check that there (s na abitructios ol the AR Al . PO owt thenirciesar, | N if necessary.
Chacll the lubiicat i y fing ai By ;o dust, vEc., &llowed ack il the eylindar head joint are ake sure that the vant hols in th ? R R g
tha dipetich :E‘:f;‘p':g Codbinucbe o cotfoct o cyRindar ko nd cilinder Clean the furl ol filter. leakisg ; ightan the nues if necesary iemrgbond eaiiep i dusty conditions this mast be dane {b) Check that the cooling air flow is uncbstructed, do notallow

A el Uhew Dim. itk = Chack all nuis, oty and Eeyx, mimre Fr\-l_tqwnﬂrJ

dust, etc,, to collect en the Cylinder Head or round the
Fan Inlet,

13. Every 180 hours.

(o) Clean the Fuel il Fileer.

{(b) Clean the Air Cleaner {in very dusty cendition this must
be done more frequently).

(c) Ensure that Cylinder Head loints are not leaking. Tighten
nuts if necessary. Check all nuts, bolts and keys for
tightness.

{d) Make sure that Vent Hole in Fuel Tank Filler Cap is clear.

{¢) Clean out depasic from Exhaust Silencer,

Clean tha carban depost Framthe
exhaugt silencer.

dsignid hatheln vall

14. Every 150 hours.

{a} Drain the Sump, flush cut with flushing oll and refill with
new oil, Clean the Oil Strainer, (If flushing oil cannot be
obtained, paraffin may be used,)

{b) Test the fuel system for leaks.

{c) Remove the Injectors and test spray. |f In erder replace
without interference,

{d) Check Rocker Clearance and adjust if necessary.

15. Every 500 hours.
{a) Replace Fuel Filter Element,

16. Every 1,000 hours.
{a) Remove Cylinder Head, decarbonize Piston top and Insides
of Inlet and Exhaust Ports.

(b} Examine and grind in, if necessary, the Inlet and Exhaust
Yalves.

(¢} Withdraw the Pistons and carefully clean eut the oil return
holes. Examine Cylinder bore.

17. Every 1,000 hours.

{a) Examine Large End Bearings and replace if clearance is ex-
cessive.

{b) Wash out Lubricating Oil Pipes.

{c) Theoroughly clean out the Fuel Tank.

[13]

Drain semp, Aush with paraffin and
fill with new ail

Aeplace large end bearings f
| i Eucus ve Check valve clearances and adfjut
CleEaramie i © L B

i neceszary,

Remowr cxlinder bead, decarbon- 5
ize piston top and Insides of infet Exarnine and grind in, if necesary, Examine cylinder bore.  Carefully
and Bahagit porth rhe Inlet and exhaust valves gleam ouit ol recurn holes in paEoon

Remave mnjectors and TESD Spray.
Il o order Feplace without inkrr. Test foel SyFteam for leaki
P i s

Replace the fuel filver =lement




