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The Campbell Horizontal Cold Starting Heavy Oil Engine

ERECTION.

(1) WORKING PRINCIPLE. During the first or ** Suction ” stroke,
air is drawn into the cylinder through the inlet valve by the suction of the
piston. On the second or * Compression ™ stroke, this air is compressed
by the piston returning. At the end of this stroke, the pump injects the
fuel. The mixture is then fired by the heat of the compression and the
explosion drives the piston forward on its third or ** power ™ stroke.
Returning on its fourth or * exhaust * stroke, the piston expels the burnt
gases through the exhaust valve. This “ cycle ” is repeated continuously.

The camshaft runs at haif the speed of the crankshaft so that the
valves open only once in two revolutions of the crank.

The speed is regulated by the Governor which controls the
quantity of fuel injected. If the speed rises the effective stroke of the
Fuel Pump is slightly diminished. 1f it falls the effective stroke is slightly
increased. The speed is thus maintained practically constant.

The Engines are arranged to start from cold. They require no
tamp under any conditions and should be started on Diesel oil or Gas oil.
On those Engines equipped for running on Crude residuals, or Vegetable
oils, the changeover can be made a minute or two after starting. They
should also be changed back to the refined fuel oil a few minutes before

stopping.

(2) FOUNDATIONS. The foundations must be generally in accordance
with the plan supplied. N.B. THE CONCRETE BLOCK SHOULD
HAVE PROVISIONS FOR MOUNTING THE FUEL FILTER, BY
INSERTING THE .-RAG BOLTS IN THE CONCRETE WHEN
MAKING UP THE BLOCK. Place the engine on the block with the
foundation bolts in position.
driven packing it evenly and level with wedges under the engine bed,
then grout in cement around the bolts and up to the bed. When the
cement is sei, tighten the foundation bolt evenly. Care must be faken
in the grouting-in of the concrete and in the final tightening down of the
Foundation Bolts to see that they are tightened down evenly. If this is
not done the Base plate casting is likely to be distorted and lead to
overheating of the Main Bearings. Place the water tanks in position and
couple up the piping after making sure that all pipes are clean and free
from scale, Note that the top pipe must rise from the engine to the
tank fo avoid an air lock. It should enter the tank at least 6" below the
rim. See that the cock at the bottom of tank allows water to flow to
the engine.

Line up the engine to the shaft to be -

Place the fuel tank(s) in position and connect the fuel pipes,
Make sure that these pipes are free from grit and dirt. In the case of
engines using heavy fuel where an exhaust heater is supplied, the pipe
from the larger tank (the heavy oil tank) is connected to the top of the
heater, and the pipe from the smalier (light oil tank) to the three-way
cock on the side of the heater. Thus the heavy oil is passed through the
heater and the light oil is by-passed direct 10 the Fuel Pump.

When it is intended to run the engine on light and medium oils
that do not require heating the fuel 1ank is connected directly 1o the
filter which is mounied on the foundation block under the Fuel Pump.

(3) ASSEMBLING. All parts must be thoroughly cleaned, and moving
parts well oiled. The fly-wheel(s) and pulley must be securely keyed in
place and all keys, screws, bolts and nuts must be thoroughly tightened.
TO PREVENT DISTORTION OF THE SHAFT WHILE DRIVING
UP THE FLY-WHEEL AND PULLEY KEYS, FIT A BLOCK OF
HARD WOOD BETWEEN THE CRANKWEBS, OR WEDGE A
BOLT AND NUT BETWEEN THEM. Adjust the bearings carefully,
so that the shafts move freely without being slack.

Before setting to work, the piston and connecting rod must be
dismantled and all rust preventing composition removed with the aid of
petrol, The bearings, gudgeon pin, and all oil ways must be thoroughly
cleaned, and if necessary the rings taken out and the grooves cleaned.
On re-assembling, carefully adjust the bearings at each end of the con-
necting rod and well oil before putting in place. Thoroughly clean out
the cylinder with petrol or paraffin and oil liberally before inserting the
piston. Sce that the openings in the piston in the rings are NOT all in
line and none are at the bottom, and make sure that the piston and red
are put right way up in the cylinder, that is the small hole in the skirt of
the piston and the hole in the connecting rod are on the top.

Special care must be taken to ensure absolutely correct alignment
of the bearings ; this should be tested as follows :—after the shaft is in
place and the bearings adjusted, turn the crankpin on to the top Centre
and measure accurately with calipers or micrometer the distance between
the crank webs at the extreme end furthest from the crankpin. Then
turn the crank to the bottom Centre and measure again in the same
place. IF THE DIFFERENCE EXCEEDS 2/1000 OF AN INCH,
THE BEARINGS MUST BE FURTHER ADJUSTED UNTIL THE
DIFFERENCE IS REDUCED TO 2/1600 OF AN INCH OR LESS.
The same tesi should be made on the inner and outer horizontal Centres.

NOTE. THIS TEST FOR ALIGNMENT SHOULD BE MADE
ABOUT EVERY SIX MONTHS, and the bearings adjusted when
necessary, Uniess due attention is given to this, a serious breakdown
may eventually occur.



When fitting or replacing the Mechanical Lubricator, special
care should be taken to ensure that the two stud nuts holding the tank
in position are tightened evenly. If this is not done, the tank is liable
to become distorted, and in this case the pumps will not funetion.

The gear wheels which drive the camshaft must be correctly set
or valves will not open and close at the proper times (see valve diagram),
The marked tooth on one wheel is to go between two marked teeth on
the other. The mark is generally an * O ™ stamped on the end or top of
the teeth fsee paragraphs 27 and 28).
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If a line be marked on the side of the crank slab™passing from a
point in the centre of the crankpin to the centre of the shaft, then the
angles shewn on the timing diagram above represent the angles that this
line makes with the horizontal centre line of the engine cylinder. At
such angles of the crankshaft the valves must be just opening or closing
as the case may be. These angles are obtainable with
Inlet Tappet clearance and.............. Exhaust Tappet clearance.

(4) THE EXHAUST PIPE should be laid in a trench AND MUST BE
FREE TO EXPAND LENGTHWAYS. Bends should be avoided, but
if indispensable, must be easy ; the pipe must be clear of wood or other
inflammable materials, and if very long should be larger than the
standard size. The exhaust box must not be fixed, but must be free to
slide as the pipe gets hot and expands.

(5) FUEL HEATER. If fitted this is attached to the exhaust branch
under the cylinder head, and by warming the oil, renders it fluid encugh
to flow freely to the pump. If the engine is run on heavy oils that are
not refined, a small tank is necessary to contain refined oil for starting
and stopping purposes. If the engine is allowed to stand for a time with
un-refined fuel oil in the fizel pump and atomiser, the corrosive contents
of these oils may cause serious trouble. -

(6} THE WATER TANK(S) must be placed with the bottom at least

as high as the bottom of the engine cylinder. The pipes should be short
and direct with as few bends as possible. The pipe to the engine should
be connected with a stop cock, close to the bottom of the tank. It must
enter the cylinder at the under side, AND HAVE A DRAIN COCK
AT THE LOWEST POINT. The return pipe must slope upwards and
enfer the tank at least 6" below the surface of the water.

If there are two or more tanks, all but one must have a gully
inside, reaching from the top to about 3 inches (75 m/m.) from the
bottom. The tanks must be connected by pipes near the top, cne end
of each pipe entering a gully. The bottom water pipe {and the supply
from the main, il any), must connect to the tank without a gully, the
return pipe being coupled to the tank at the other end of the series. The
overflow pipe (if any) should be fitted to the same tank as the retumn
pipe, and above it, so the latter is always under water.

{7y THE FUEL TANK should be placed near the engine, the bottom
being about 5 feet (1.5 metres) above the top of the engine foundation,
or higher if the oil is thick. The fuel pipe should be short and direct
with as few bends as possible and must be connected to the Fuel Filter
or the Fuel Heater if fitted.

When heavy residual oils are used, the fuel pipe between the
tank and engine should be larger than the normal size.

(8) AIR FILTER. This should be dipped in thin lubricating oil and
allowed to drain before assembly on the engine.

RUNNING THE ENGINE.

(9) PREPARATIONS FOR STARTING.

(a) See that there is plenty of oil in the fuel tank(s) and turn on
the fuel cock.

(b) Prime the fuel pipes (see paragraph 23).

()} Fili all the lubricators and oil reservoirs. In the ring lub-
ricated bearings the oil must cover the bottom of the rings, but should
net touch the bearings, or issue from the overflow,

Where an inspection hole and cover are provided on ring oil
bearings, the oil should be filled to within § inch of the lower edge of
the hole in the front of the Bearings,

(d) Fill the Exhaust valve cap with lubricating oil and screw in.

(e) Start the sight feed lubricator and put a few drops of oil on
the valves and governor and in the oil holes on all the moving parts.
Give a few strokes on the rear plungers of the mechanical lubricator,
then prime the lubricating pipes with a few strokes on the front plungers.
Repeat this until oil is seen to be issuing from piston lubricator check
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valve when the piston is at inner dead centre and from the pipe into the
distributing ring {attached to the crank web). Pour a little oil into this
ring. Fill the wick feed lubricator with oil. Avoid pouring excessive
guantities of oil on the piston as this may work into the combustion
chamber and cause excessive engine speed.

(f) See that the water in the tanks covers the return pipe, that
the cock on the water pipe to the engine is open and the drain cock shut.

(g) If it is an “open™ or * through ™ circulation turn on the
water, see that it issues at the outlet, and leave it on. Try the inlet and
exhaust valves by hand to make sure they are not stuck by deposit from
the fuel oil. See that the driving belt is on the loose pulley. Work the
fuel pump priming handle until the resistance of a SOLID column of
oil is felt. (See paragraph 23).

CAUTION. DO NOT INJECT ANY FUEL BY HAND BY WORKING
THE PRIMING HANDLE AFTER THIS RESISTANCE IS FELT.

(10) TO START THE ENGINE.

(2) Raise Exhaust lifter handle which is attached to the shaft
below the camshaft.

(b) By means of the starting handle turn engine until a fajr speed
is obtained.

(c) Whilst still turning, knock down the Exhaust Lifter Handle
when engine will fire.

(d) Remove starting Handle from Crankshaft.

~ N.B. Itisadvisableto oil crankshaft before fitting starting Handle
as this will allow easy withdrawal of handle after engine has fired.

NOTE.—When starting the first time, unscrew the speed adjusting nut
and locknut in the governor head until the spring exerts very little pressure,
run for a few minutes, then stop and feel the crankshaft, connecting rod,
and camshaft bearings. If they are quite cool, start up again and run for
10 to 20 minutes, then stop, and if the bearings are still cool, screw up
the speed adjustment in the governor head, restart and put on some load.
Make one or two short runs with gradually increasing load until satisfied
all is in good order. The bearings and piston when new, should be
lubricated plentifully at first. Never run at more than the rated speed
without consulting the makers, or an accident may result,

(11) AFTER STARTING. Make sure all lubricators are working. Feel
the bearings occasionally to ascertain if they are cool. At any sign of
over-heating examine the lubricators immediately, and give a flush of
oil by hand. Fill the small oil holes occasionally. Due attention to
lubrication is essential,
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Ef a refined oil tank is fitted and used. for starting, after running
for a few minutes turn over 1o the Heavy cil by means of the 3-way cock.

(12) BEFORE STOPPING. (a) If refined as well as heavy oil is used,
turn over to refined oil two or three minutes before stopping, to clear the
Heavy oil out of the pipes and fuel pump. If this is not done difficulty
may be experienced in starting from cold. The Fuel pump and atomiser
may also become corroded if it remains long in stationary contact with
some Heavy oils.

(b} Throw off load.
(13) TO STOP THE ENGINE.

(a) Having thrown off Load, hold forward the fuel pump priming
handle thus preventing fuel being injected.

(b) When engine has almost stopped, still holding fuel pump
priming handle forward, raise exhaust lifter handle. )

(14) AFTER THE ENGINE HAS STOPPED, stop the sight feed Jub-
ricator above the governor. Turn the flywheel round until the piston
is inside the cylinder, in starting position.

WHENEVER FROST IS LIKELY TO OCCUR while the engine
is not running, the water must be run off from the cylinder jacket to
avoid bursting by the formation of ice. Any pipes which do not get
emptied with the jackets can be emptied by loosening a union or flange.

(15) CLEANING. Draw the piston occasionally. Scrape it and
thoroughly clean the rings and grooves before replacing. If the rings
are stuck, they can be freed with paraffin. When drawing the piston,
take care not to damage the crankpin, or to let the connecting rod fall
on front end of piston or liner ; any biuise made on the crankpin must
be carefully filed down, smoothed with emery cloth, and cleaned of
all dust before re-assembling the bearing.

To drive out the gudgeon pin, use a hard wood or brass punch,
first removing the circlips. Take care to replace the piston om the
connecting rod with Small End lubricating hole on top.

Lubricate well when replacing all moving parts. See that all
nuts, especially lock nuts, are replaced and properly tightened. When
replacing nuts on any part, do not pull each hard down as it is put on,
but put all on finger tight, then tighten gradually, giving each nut, say,
haif a turn at a time. )

Where the fuel is a Heavy or residual oil, sludge may accumulate.
The fank should be examined weekly and any sludge or water drawn off.
If this is not done, there may be difficulty in getting the engine to work.




The water jacket should be cleaned out yearly or more often, if
the cooling water is hard or dirty.

THE AR FILTER should be removed occasionally, cleaned in
parafiin and re-coated with thin lubricating oil. The period between
cleaning will depend upon the conditions under which the engine is
working.

THE FUEL FILTER pack should be removed at intervals,
depending upon the cleanliness of the fuel, and washed out in paraflin.
If compressed air is available the pack should be placed in the paraffin
and an air hose inserted inside the pack and blow paraffin through the
felt ; this is a quick and efficient method of cleaning. Care must be
taken when cleaning the filter pack that no prit or dirt is transferred
to the inside, since there would then be nothing to prevent this grit from
damaging the Pump or Atomiser.

The pack should be renewed when washing fails to remove the

(@) Air filter choked with dust.

{e) Fuel tank empty, or an
accumulation of sludge or
water in it.

(f) Fuel filter pack dirty or
clogged.

{g) Excessive leakapge passed
piston rings or valves.

{hy Small end, Big end, main or
outer bearings too tight, or
seized through lack of
lubrication,

Wash in petrol or paraffin and
dip in lubricating oil. Allow
excess oil to drain off before
fitting again.

See paragraph 13.
See paragraph 15.
See paragraphs 16d and lée.

Make sure of lubrication.
Slacken if necessary.

accumulated dirt or when the felt becomes worn.

TROUBLES AND THEIR REMEDIES.

(16 ENGINE NOT STARTING EASILY.

Cauvses Remedy
{a) Air in the fuel pipes. See paragraph 23,
(b} Atomiser spindle sticking or See Maker’s Booklet

(c)
@
(e)

not seating properly.

Fuel pump plunger sticking
or valves leaking,

Inlet or -exhaust valves
stuck or leaking.

Piston rings or piston and
liner worn.

See Maker’s Booklet

Wash with paraffiz and grind
in if necessary.

If necessary re-bore liner and
fit new piston and rings.

{1} Incorrect assembly of gear Re-assemble correctly.
wheels.

(g) Fuet filter dirty or clogged. See paragraph 15,

(h) Incorrect valve adpustment. Adjust (See paragraph 29

(18) CONTINUED FIRING AND EXCESSIVE SPEED. Due to too
much fuel injected, either by hand accidentally or through failure of the
governor. To avoid a dangerous increase of speed immediately throw in
the exhaust valve lifter. This prevenis compression and thus stops
iznition,

As soon as the speed drops to normal, throw out the exhaust valve
lifter, thus resuming igaition, otherwise the pump may again flood the
combustion chamber. Stand by until assured all is in order. If the
governor is suspected, it is advisable to stop and correct the defect.

Take care not to pump fuel into the combustion chamber by
hand when priming.

(19) IRREGULAR FIRING.
(a) Atomiser spring may be too slack.

(b) Atomiser spindle may be stuck, or nbzzle choked. (In each
case see Maker's Booklet).
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(17 ENGINE LOSING POWER OR STOPPING.

(2

0]
(c)

Insufficient fuel supply.

Air in fuel pipes.
Atomiser out of adjustment
or spring broken.

Examine fue! tanks, fuel pipes,
fuel filter, fuel pump wvalves,
atomiser, etc.

See paragraph 23.

See Maker’s Booklet

{20) SMOCKY EXHAUST.

(a) Atomiser spring too slack, see Maker’s Booklet.

() Soot or lamp black liberated from fuel oil containing asphalte.
This cannot be avoided, but if atomiser is properly adjusted,
there will be very little deposit in the engine,



(21) KNOCKING.
{a) Piston sticking, through
insufficient lubrication.
{b} Slack Bearings.
{c} Loose Keys.
{d) Ignition too early.
(e} Atomiser Spindle stuck.

Cause Remedy

Always attend first to
lubrication.

See paragraph 3i.

See paragraph 33.
See Maker's Booklet.
Seec Maker's Booklet.

(22) OVERHEATING OF THE CYLINDER. The cylinder jacket, when
the engine is on load, should never get so hot that one’s hand cannot be
comfortably held against it. Overheating may be due to stoppages of
the water circulation or inadeguate lubrication of Piston. See there is
sufficient water in the tanks, and if necessary clean out the cylinder
head water jacket and the pipe lines,

If new piston rings have been fitted, overheating may be caused
by too small a gap in the piston ring slots. The gap should be a minimum
of 0.020" and should not exceed .025",

{k) If refined oil is used for starting only, then the pipes and
heater for the heavy oil must also be full To ensure this,
siacken back the union on top of the oil heater. Tighten up
this union again only when sure that the fuel issuing from
it is free from air bubbles.

Never let the fuel fall below the outlet in the tank or it will be
necessary to prime the fuel system again. When filling the tank always
pass the fuel through the oil strainer and never leave the lid open.

(24) ATOMISER. For all maintenance and working instructions see
Maker’s Booklet.

(25) FUEL PUMP. For all maintenance and working instructions see
Maker's Booklet. :

(26) GOVERNOR, Keep all parts clean and free, and lubricated
regularly, Small changes in speed can be made while the engine is running
by slackening the kaurled locking nut and adjusting ‘the other knurled
aut. Tlée lock nut should be tightened down when the desired speed is
obtained.
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ADJUSTMENT AND CARE OF ENGINE.

(23) PRIMING THE FUEL PIPE. Before the first start, after cleaning
the Fuel Filter, or after overhauling, the pipe lines between the Fuel
Tank and the atomiser must be filled with fuel oil with no air. To do
this, having filled the tank -

{a) Slacken back the Fuel Pump to Atomiser pipe Joint at
atomiser.

(b) Slacken back the thin drain-off line between the atomiser
and the Fuel Filter at atomiser.

(c) Slacken back the vent plug on the Fuel Pump.

(d) Slacken back the screw on top of the Fuel Fifter.

(¢) Fnsure that the fuel cam is not pressing up the fuel pump.

(f) Turn on the Fuel cock on the tank and allow the fuel to flow
until it issues from the Filter, the Fuel Pump vent, and the
atomiser return pipe.

(g) Tighten the joints when no air is seen in the fuel coming
from them, tightening Pump Vent Screw last, leaving the
main Fuel pipe between the pump and the atomuser still
loose at atomiser joint,

{h) The Priming Handle on the Fuel Pump should NOW be
operated until fuel flows from this latter joint with no air
bubbles,

(i) Tighten up the joint.

(i} Operate the Priming Handle again gently until a solid resistance
is felt, but be careful not to inject fuel into the Cylinder by
continving to operate the handle against this resistance.

(27) INLET VALVE. If the valve leaks, grind it by partly rotating the
valve on its seat, using very fine emery powder and oil evenly distributed
on the valve face, Turn the valve to a fresh position occasionally while
grinding. The inlet valve plug sometimes requires grinding on to its seat
in the c¢ylinder head. The studs must be removed to rotate the plug.
When ground, both faces should present a grey appearance ail over. Wipe
the joint surface thoroughly before replacing ; no jointing material is
required.

The valve spring should be adjusted until it is jusi tight enough
to prevent * chattering ” of the valves and to close it smartly,

(28) EXHAUST VALVE. The Spring should only be tight enough to
prevent the valve opening on the charging stroke. Examine the valve
occasionally, and if leaking grind it (See paragraph 27). Set and tighten
the removable guide in place carefully, so as not to throw the valve off its
seat, and grind the valve with the gwide in place. Do not grind oftener
than is really necessary. If the Spindle gets stuck, paraffin will free it.

(29) TO TIME THE INLET VALVE AND EXHAUST VALVE.

{a) Remove the Indicator Plug at the Flywheel side of the Cylinder
Head, to prevent compression.

(b} Set the Inlet Valve tappet clearance at
by adjusting the length of the operating rod, and the Exhaust Valve
tappet clearance at by adjusting the length of the
tappet screw. These adjustments must of course be made when the
lobe of the cam is away from the rollers in each case.
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(€} Make sure that the mark on the Exhaust and Inlet Valve
Cam Backing Plate coincides with the mark on the cam,

(d) Make sure that the marked tooth on the Camshaft Gear
engages bétween the two marked teeth on the crankshaft Gear.

() Turn the engine until the piston is just starting on the Exhaust
stroke, that is when the lobe of the cam is depressing the exhaust rocker
arm,

(f) Lay a straight-edge across the side members of the Base Plate
allowing it to protrude sufficiently just to touch the side of the Flywheel,

(g) Turn the engine until it is just possible to turn the Inlet Valve
roller with the fingers, that is until a very minimum of clearance is apparent
on the Inlet Valve Tappet. At this point the lower edge of the straight
edge should coincide with the line marked * 1.O.” (Inlet open) on the
side of the Flywheel.

(h) If the timing is not correct it may be adjusted by slackening
the three nuts retaining the Cam at the end of the camshaft and rotating
the cam on the camshaft until the correct position is reached. Tighten
the three screws.

(i) Replace and tighten up the Indicator Hole Plug.

The timing of the Inlet Valve automatically ensures the correct
timing of the Exhaust Valve.

{(36) TO TIME THE FUEL FUMP,

(a) Make sure the fuel lines and the tank are filled with a thin
fuel oil. .

(b) Make sure that the marked tooth on the camshaft gear engages
between the two marked teeth on the crankshaft gear.

(¢) Unscrew the pipe joint and the Delivery Valve Holder at the
top of the Fuel Pump. Remove the spring and the non-return valve.
Screw back the Delivery Valve Holder and the pipe line.

(d) Unscrew the fuel supply pipe at the atomiser.

() Turn on the fuel supply and place a receptacle under the
end of the atomiser supply line.

(f) Lay on straight edge across the side members of the Base
Plate, allowing it to protrude sufficiently just to touch the side of the
Flywheel,

() Turn the engine until the piston is on the compression stroke
and continue turning until the fuel oil just stops issuing from the pipe
line. At this point the lower edge of the straight edge should coincide
with the line marked “ F* on the side of the Flywheel.

(h) If the timing is not correct, remove the side cover of the Fuel
Pump drive casing and slacken the three nuts locating the fuel cam.
Turn the cam until the fuel just stops issuing from the fuel pipe line when
the lower edge of straight edge coincides with the mark of the Flywheel.

(i) Tighten up the cam nuts and replace the side cover.

(k) Replace the non-return valve and spring in the Fuel Pump.
() Connect up the atomiser joint.

(m} Prime the fuel iine (See paragraph 23).

(31) BEARINGS. Give particular attention to lubrication. Never
run with slack bearings, which result in excessive wear and ultimate
breakdown. Keep the connecting rod bearings especially in good order.

(32) CONNECTING ROD BOLTS. The large end Bolts arc made of

nickel steel and do not require to be annealed. They should be examined
vearly however, and renewed if they show signs of strain. Always replace
the bolts in accordance with the corresponding marks on the bearing
shells and nuts and compression plate.

(33) LOOSE KEYS. If a knock is heard which cannot be traced to
loose bearings, make sure the keys are tight in the flywheel, puliey and
gearwheels (Sce paragraph 3). Never continue running with a loose
key, as a serious accident may resuit. Loose or ill-fitting keys should
be corrected at once.

(34) PISTON AND RINGS. Put on new rings one at a time, replacing
those most badly worn, and allow each some days to wear to a good fit
before puiting on another. Before fitting each ring in the liner ensure
that the ring gap is correct. To do this put the piston ring in the liner
and ensure that it is parallel with the end of the liner. This can best
be done by using the outer end of the piston as a guide. The gap in the
piston ring should be a minimum of .020” and should not exceed 025",

To get the rings on, slide them over strips of very thin metal laid
across the grooves. Before taking out or replacing the piston, remowve
the inlet valve plug (to prevent compression), and hold off the fuel pump
handle so that a charge of fuel cannot be sent into the cylinder. Mever
put a light into the cylinder until it is cold, and the inlet valve plug has
been removed. Make sure no fuel is left in the cylinder, and keep your
face away from openings when first introducing a light. DO NOT
remove carbon from fand above top ring to the start of the conical head,
other parts should be cleaned of carbon.
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(354) CYLINDER HEAD AND LINER. (One Casting)

One 3" thick rubber gasket is fitted between the cylinder head
and the water jacket and one similar gasket between the cylinder head
and the cylinder head water jackei cover, One rubber ring is fitted round
the end of the liner to seal it against the eylinder jacket and a smaller
one is fitted round the cylinder head water jacket cover and the atomiser
boss. These rings should be thick enough to stand about 3/32” (2mm.)
above the groove before being pushed into place, Soft soap smeared on
the rubber rings makes their assembly easy. DO NOT stretch rings
when fitting them in position.

(355) CYLINDER HEAD AND LINER (Two Castings). If copper
ring joints are fitted between the head and liner and the liner and

base-plate, always replace with new ones on re-assembly,

If joints are not fitted, the flat joint surfaces should be ground
on each other, as with valves (3ee 27} when they become pitted or show
leak marks.

Always clean these surfaces thoroughly before re-assembling.

(36) SIGHT FEED MECHANICAL LUBRICATOR. To adjust the
delivery of lubricating oil it is only necessary to screw the rear plungers
in or out, thus lengthening or shortening the effective stroke of the plunger.
The number of drops per minute is not rigidly fixed but should be between
30 and 40 for the cylinder and between 20 and 25 for the large end of the
connecting rod. Considerakly larger quantities should be used when the

engine is new.

A flush of oil can be given by pressing the rear plunger a few
times until the cup in the sight glass is filled. If the engine is stationary
it will also be neccessary to press the front plunger a few times, after
filling cup with the rear plunger.

NOTE. At the first start or when the engine has not run for
some time, it will be necessary to work these plungers until the lubri-
cating oil lines are full. If this is not done no oil will get to the piston,
or the small and big end bearings of the connecting rod, until the engine
has been running iong enough to fill the pipes, and trouble will resuit.
Some oil should also be poured into the Crankpin Oiling Ring, under
these circumstances.

(37) FUEL OIL. If the engine is fitted with an oil heater and refined
oil tank, it will run well with practically any kind of Heavy or Residual
O#, such as Gas Qil, Scotch Shale Qil, Russian or. Roumanian Naptha,
Ostatki, Ttalian Mazout, Borneo or Tarakan Liquid Fuel, Mexican and
Comodoroe Rivadavia Fuel Qils, the Fuel Oils of Persia, India, Burma,
the East Indies, Texas, Peru, Bolivia and Chile, etc. It will also work
with most of the vegetable oils such as Cotton Seed oils. Some of the
very thick oils may require special heating arrangements.

NOTE. Owing t¢ improvements which are made from time to time,
the design of any Engine may not agree in ail details with the foregoing
description.
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INSTRUCTIONS FOR ORDERING
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WHEN ordering Spare Parts from the illustrations

and description given in the following pages,
the number of the part or parts should be stated, and
also the Code Word as a check, or if telegraphing,
the Code Word only need be used. In additien, the
number of the Engine—which will be found stamped
ON THE MAKERS NAME PLATE FEACH
SIDE—should always be quoted. Thus “KAHAK
TWENTY THOUSAND” would be translated as
meaning ““ Send one Governor Spindle, part 97
for Engine No. 20,000.”

and all gauges made of sheet-metal should be clearly
marked to show which portion represents the space
in which the gauge has been fitted. If this is not
done the gauge is often useless.

Gauges for the diameter of Piston Rings may
be made of a piece of iron-wire (about } in. diameter)
filed to a rounded point at each end and made exactly
to fit the smallest diameter of the cylinder through
which the rings have to pass, usually at the outer end
of the cylinder. An old ring is of no value as a gauge
or sample to work to.

NOT FOR RESALE - FREE DOWNLOAD FROM <WWW.OLDENGINE.ORG/MEMBERS/EVANS>

As figures are very ltable to be aliered during
transmission, it is better, when telegraphing, to use
the Code Word for the part, and write the Engine
Number in words. To avoid mistakes in transmission,
it is advisable to write all Code words in Roman
(“ printed ) Capitals,

SPECIAL NOTE :— When ordering parts to
replace those subject to wear, or which require to be
refitted from time to time, such as Cylinder Liners,
Pistons, Piston Rings, Bearings, Valve Plugs, etc.,
it is advisable to send a gauge for those dimensions
which are subject to alteration, such as the diameter
(and sometimes the width) of Piston Rings and the
Taper Hole in which a Valve Plug fits. This latter

If a part which does not appear in this list is
required and there is any possibility of the written
description not being understood, it is advisable to
send also a simple sketch to enable the part to -be
identified.

As there are various types and sizes of these
engines, parts fulfilling the same function are not all
alike in design, but although the part required may
differ in appearance from the illustration, so long as
it corresponds in its use to the one illustrated the correct
design will be supplied, providing the Engine Number

is stated. This is most important. It is not sufficient

to give merely the power of the engine or its cylinder
dimensions. The number should always be stated.
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Coap: WorD No. NAME OF PART
KAEAD 4 MAIN BEARING CAP
KAABA .%2_ CYLINDER LINER
KAABS ] CYLINDER HEAD .
KAABK 36 1 COVER PLATE GASKET
KAABH i9 COVER PLATE
KAABL 1 PISTON WITH SET OF RINGS AND PISTON PIN
KACAA 16 CONNECTING ROD (ROD ONLY}

168 LARGE END BEARING. ROD HALF
KACAC 169 » " ! CAP HALF
KADAA 176 CRANKSHAFT (SHAFT ONLY}
KASAA 280 SPLASH GUARD
KAPAF 285 SOLE PLATE FOR QUTRIGGER BEARING
KATAA 205 EXHAUST BOX
KATAB 296 EXHAUST BOX FLANGE (2)
KAIBM 325 FUEL TANK
KAIBN 327 FUEL TANK TAP
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Comr Wonres © N, : NAME OF PARYT
KAABT 224 - COPPER LINER JOINT PLAIN (F FITTED)
KAARBL : B . CORRUGATEDR LINER JOINT (IF FITTED)
KAABY 15 RUBBER JOINT RING FOR LINER
KAHAG . 123 CAMSHAFT OILING RING
KAGAE . 125 PGOVERNOR DRIVING WHEEL
KAFAA 36 i CRANKSHAFT SKEW GEAR
KARAA FRD FLYWHEEL
KATAL FLYWHELEL KEY
KALAA INLET VALVE PLUG
KALAMN 2 PINS FOR INLET VALVE PUSH ROD ENDS (2)
KALRBI 224 EXHALIST VALVE TAPPET SCREW AND NUT
KAMAA | 242 EXHALST VALVE LIFTER SHAFT
KABAD 260 BALL VALVE FOR CYLINDFR LUBRICATION BUSH
KABAG 262 CHECK, VALYE SPRING
KAPAG 252 CORAG BOLTS FOR OGUTRIGGER BEARING
EAABW 297 fEXHAUST PIPE JOINT RING
KAQAY 02 SHORT ENGINE FOUNDATION BOQLTS (2)
KADAW 03 o LONG A it e 2
KAQAX 304 OFQUNDATION PLATES {4
KATAD 39 ¢ LONG EXHALST PIFING (3CREWED EACH ENDY)
KATAE . 320 v s = (SCREWEID ONE ENID)
KATAY 32t COSHORT EXHAUST FIPING
KATAG 333 fOEXHAUST BEND ()
KATAH 34 PIPE CONNECTING PIECE
KAURBEB : RE] . FUEL SLUPPLY PIPE AND LUNIONS
KAUBE 138 T FLEL FILTER SUPPORT BRACKET
KAUBF 3319 . RASG BOLTS FOR Noo 138
KAUBA 344 FILTER EFLEMENT
KALUAF 3444 SEATING SPRING FOR 344
KAQAN 147 REFINED Ofl. TANK COVER
KAQAM 348 i REF B O TANK
KAQAT 149 POl HEATER
KAQAR : 350 i3 WAY COCK
KARAC . 35t ; STANDARD PULLEY
KATAI 52 ¢ PULLEY KEY
_ NOT FOR RESALE
T FREE DOWNLOAD FROM
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@ #O% Cone Worn No. NAME OF PART
G4 = KAABF 7 3 ER
&0 KAABX § PIN FOR No. 7
KAABY | 30A 151 R COOLING TLUBE
KAABZ 31 SEALING CYLINDER HEAD RINGS (5)
== = KAXAN 1 32 R HEAD WATER CIRCULATING TURES (5)
A 40 ST OVALVE SPINDLE LUBRICATOR
H2 88 a1 ELBOW FOR No. 40
KAXAQ 41a | STUD FOR No. 41
KAHAP 58 G FTE
a KAHAR Y OV R PIN
-~ £ KAHAEL o0 OV R\()R SPI’\E}H THRLUST WASHER
‘% f KAMAS b4
bty FoAMES 66 .
79 (Q(’? KAXAR 9 (')Il u P }()R P
; KAHBA 3 : f
— o 074108 88 54 mo}{ FULCRUM SHAET
\ — KAHBES 83 EVER
82893 196 KAMBE B4 JLPLING ROD
CT T PIN
5 N
il 101
1632
104
27 106 : 3
107 EL PUMP PLUNGER GUIDE ADIUSTING SCREW
108 LOCK NUT FOR No. 107
EE) : “AM ROLLER
1EE iS5t
oy Fi2 Bi. CAN H
=it = = | | ) 125 LUBRICATOR ECCENTRIC KEY
e EALi s 1270 CAMSHAFT SKEW GEAR KHY
a7 I66A 102 101 125 178 GOVERNOR DRIVING WHI KEY
JL & KACAE 166A  SMALL END BUSH RETAINING SCREW
72 LUBRICATOR FOR LARGE END BUARING
Jf'*h,- . CRANKSHAFT SKEW GEAR KLY
244 EXHAUST LIFTER LOCATING SCREW
250 FUE) PIPE & UNIONS. PUMP TO ATOMISER
84 237 1 LEAK OFF PIPE & UNIONS ATOMISER TO FILTER
K‘\BA( 268 JOINT RING FOR CYLINDER LUBRICATION BUSH
: Y STARTENG HANDLE DRIVING PIN
242 DRIVING PIN SPRING
92 MILLS PIN 17 o 1 o {GOVERNOR ASSEMBLY)
93 0 MILLS MIN U 11 e (GOVERNOR ASSEMBLY)
6 TAPER PIN OR MILLS PIN 77 Dia (INLET VALVE
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((Jl)i Wl N NAME OF PARY
2 MAIN BEARING CAP STLD
1 MAIN BEARING LOUATING PEG

AXA{ 3 NUT FOR Noo 2

KAXAY 6 LOCKNUT FOR Noo 2
KALAA 21 ’\rl;\!\ BEARING CAP CLOSING PLLUG
KAAIE 28 ; NEBER O MEAD INPHOATOR HOLE PLUG
K AXAW 20 . R FOR No 28
FRAXAX 67 1ER FOR CAMSHAFT OHLWELL DRAW PLUG
KAJAH K1l PUMP PLUNGER GUIRM POSTTIONING PIN
KAHALU . Lt NOR O ADJUSTING SCREW
KAMAY L] TESUT FOR No. 50
KAIAK 1E4 EiRL PUMP PRIMING HANBDLE
KATAM FES l\(l ( AN SHAFY
KATAL ' [ 3L 1H4
KATAT FiT CAL
KANAY Pk TFOR Noo Fid
KALAF Aok LEVER FULCRUNM PIN
KALAQ 217 R’\f}ﬂ.ﬁ"& PINK FEIORUN PIN
LAVAN L 24u CFILTER 10 PLAMP
KABAE 239 _T.—'\ FION CHECK VALVE BOGDY
KARBAF 261 y STOP
KANAZ 263 NIPPLE & NUT FOR No. 259
KARAA RG] FIBRE JOINT FOR CYLINDER LUBRICATION BUSH
KARAY 270 PEPE & LNIONS, CYLINDER LUBRECATHON
KAKAL 27 COPIPE & UNION, CRANKPIN LUBRICATION
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Lotk Womn RISH NAMDE OF PART

NATAR A MIAEN BEARING (2 HALVES)
KAARR 13 CYLINDIER HEAD STUDS
KAXBA a7 NUTTOROR No 13

KNAXHE s EOCKNE T FOR No 113
RANBL oy GOVERNOR & FUEL PUMP BRACKET GASKET
KAXBD :,‘;iqﬂ PNy COVER GASKET

KAXBE Ltk SKEW GEAR BRACKET GASKET

KAFALG hES CANMSHAFT BEARING OIL WELE COVER
KAHAA S5 GOVERNOR & FLEL PUMP BRACKLT
KAHARB A CGOVERNOR COVER

KAHAL 37 GOVERNOR CASING

RATAW 63 GOVER™NOR SPRING {2)

KANBE ‘_g% FUREL PUMP FLANGE GASKET

KAHAY ] GOVERNGR LURRICATOR

KAHAT *“?T GOVERNOR BALL FULRCRUM PIN

EATIAN BN GINWVERNOR HALL
KATEAM H GOVERNOR SLLELVE
KAl
KAl

EAR 97 GOVERNOR SPINDLE

1Al YR GOVERNOR PINTION
KaFAD |3 UL PUAP PLENGER GUIDE
NAGAL 122 CANSHEALTY
KAGAR 120 CANSHIAYTE SKEW GEAR
BALAL | ey FULE PUAMP CAM
EALAD I3 ENTEE & EXHALUST UAN
KANHBH [N SKEM GEAR O SEAL GASKET
KAABD o PISTON NI BLOCK
KANRBG [5n NETEOFOR N, 157
KANEE I35 JOINT RIENG FOR N B8 (FF FITTEFIY
KAABP 134 PISTON PIN
RANBR |4t FISTONN HLANKING OFt PLATE & SCREWS
EAARBR l62 CIRCLIPS (23
KAABM [} PISTON RENG (REGHT HAND S10T)
KANBL PESTOMNS RENG (EEFT HANID SEOT)
KALAL SAMALL END BUSH
COMPRESSION PLATLE
PARGE BN BOLT (D)
SHIMS (D
NETES RO
PNLETT VA
INLEE WA
BORBBIN
EXFATST VAILVE SPINDLE & PHFPFLECTOR
EXHADUST VALYVE SPRING
EXHALST SPRING COLEAR
EXHAUST VALVE SPINDLE GLIDE
NUT FOR N 232
WATER FLANGE GASKET )

i
158

¥I i
157

KALAR
KALAG
KALAL
KALAT
RALAX
KALAW
KALAY
KATLRC
KANHEE

L N0 1 ()
{VE
LVE SPRING

<

=

1

':& KAXEN AR INEFT GASKET

v’

£
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KAHADLR 45 l‘m {mm FOR (1()\1—R\{)R éc ["iu Pi Mp Bnum.
KAMHAL 46 " = s Botion
KAHAF ¢ 61 (A’\«ISHAFF Bf J‘-\R[\I(r Bl SH
KAXBX : BYA - 3 OFOR Neow 698 (Nor fHusreatedy
KAXBY | 03 VRN SPRING
KAGAG £24 TRIC
KAGASs £27 A LS AM DRIVING COLLAR
KAFAD ¢+ 141 SKi\\«' GE R BRA( KEYT
KAFAE B ¥ SHDE COVER FOR Noo 141
KAFAF : 151 TOP COVER FOR Nos. 41 & 147
KADAB 77 . WENWGHT
KADAD | I78 S OWENGHT STUD
KAXBQ TTe NUT FOR No. 118
KADAG ds82 (Rx\‘\KPl\ GILING RING WITH BRANWCH
KAXBR 1 IRE - n WITHOUT BRANCH
KAEAC ] RING 0[1 NG RING
KALAE 3 " LEVER
KALAZJ 2044 { CVALYVE ROD & NUTS
KALAL 205 HOH{)’\A END LINK BLOCK
KALAK 206 ¥Ol’ END LINK BLGC K
KALAP i LET YALVE RADIUS LINK
KALAR 2 R()IHR FOR Noo 204
KALAS 20 2 i
KALBB o2 i
KALBE ) ; E ROGLIER
KALBF 20 0 ROLLER PIN FOR No, 22
KALBK 24 0 VALVE GEAR BRACKE l
KALRI - 337 FULCRUM BIN FOR No, 219
KAMAB 243 EXHAUST LIFTER
KAXBS [ ({)l} AR FOR No. 243
KAWAN 28] EOHOLDER COMPLETE
KAWAA ¢ 282 BRODY & WASHER .
KABAB o258 ER LUBRICATION BLISH
KAKAA ¢ 264 0 MECHANICAL LUBRICATOR COMPLETE
KAKBA . 263 OPERATING ARM FOR No, 264
KAABC . AT WATER PIPE FLANGE
KAXBT 278 CYLINDER HEAD EXHAUST PIPE FLANGE
KAPAL o280 1 OUTRIGGER BEARING COMPLETE
KAPAC ©O28EA L BEARING BRASS
KAPAFE ©2818 0 OILING RING FOR No. 281A
KANAD 286 STARTING HANDLE LEVER
KAMNAA  © 287 | SPINDLE & MNUT FOR Noo 286
KAXBU 285 0 WOODREN IIA\IDLi“
KAXAC 30 1 SPANNER &7
KaxA s ¢ 31 ¢ THIN ‘EPAN‘NER 3 ®
KAXAH 312 RING SPANNER & ACROSS FLATS
KAXBY 33 ¢ SCREW DRIVER
KAXA) 314 VALVE GRINDING HANDLE
KAXBW 316 0 AIR INTAKE ELBOW
KALBL 6B 0 AIR FILTER
KALUBY . 336 ¢ FUEL FILTER COMPLETE
KAVAW 69 0 FUEL INIECTOR PUMP (COMPLETE)

L : - ?
288 287 286
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NOZZLE HOLDER FUEL PUMP N
. 69 Fuel Pump, complate. L L = O
NOZZLE HOLDER 69A  Fuel Pump Housing. _ Al ' N E
251 Nozzle Holder, complete, 69B  Pin, Locking. Blilishibhh e 7 Es
351A  Body. 69C  Washer, Joint, for Locking 4 5 @
f} 4 Pin and Vent Screw, ///’ NE
251B  Pin, Dowel. 691>  Plate, Spring (Upper}, :
251C  Nut, Spring Cap. 69E  Spring Plunger. S
251D Screw. C 698 Plate, Spring (Lower). HNE @
CTeW, LOmPIession. 69G  Guide, Plunger, BNE
251E  Nut, Locking Compression Screw. 69H  Ring, Spring. Plunger Guide, D INES
A o ' 69K Spring, Dely. Valve. =
251G Spindle Assy. with Lower Spring Plate, 69L  Holder, Dely. Valve. & U
251H  Spring, Nozzle Valve. 690 Washer, Joint for Dely, Valve. __%
s 69N Nut, Dely. Valve. =
2513 Nut, Cap Nozzle Holder. 69P  Washer, Dely. Valve. x @
251K Washer, Protecting Cap. 69Q Nut, Inlet Union.
251L Nut, Leak Off Connection, 235 ]SSEZV'eégetgzllatirlg. % 7?3 % @
od, Control. & il
251M  Joint Washer for Leak off Connection. 69T Scm;\,, Air Vent. 2 V ’
251N Washer, Dely. Union. 69U Element complete. @
251p Nut, Dely. Union. 6oV ;’jz’;e, Locking, Dely. Valve S
251Q  Nut, Cap, Nozzle. 69W  Washer, Plain,
69X Nut for Stud.
69Y  Washer, Locking. FUEL PUMP

697 Stud Locking, for Dely. Valve.
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FUEL FILTER

FUEL FILTER

336 Fuel Filter., complete.

336A  Fuel Fiher Housing.

3368 Cover Housing.

336C  Bolt and Nut Centre Assy,
33613 Nut Centre Bolt

I36E Washer, Scating Assy,
336F  Spring, Seat Washer

336G Washer, Scaling, for Cover
336H Nt for Cover.

3361 Washer Joint for above Mol

336K Screw, Air Vent Assy.
3361 Washer, Joint Air Vent Scrow.
336M  Spring Rinp Cover Nub
336N Plug, Filler,

isP  Plug, Washer

336G Plug, Slwdge.

336R Washer, Joim Sludge Plug.
3365 Stud, Banjo Conuection.
34T Connection, Bunjo,

3361 Washer, Joint Banio.

336V Filter fnvery, compleie.
LUBRICATOR

264 Lubricator, complewe

264A  Tank and Cover only.

264R  Sight Glass,

264C Ol Level Gauge Glass,

2640 Pump Umnit, complete.

264E  Quick Flush and Regulator
with Springs.

264F  Suction Check Valve Ball,

264G Delv., Check Valve Ball,

264H  Dely., Check Valve Spring

and Thimble.
2641 Plunger Rerurn Spring.

264K
264L
264M
264N
264P
2640
264R
2645
264T
264U

264W
264X

LUBRICATOR

Pump Unit Joint Washer,
Pump Fixing Locknu,
Plunger Finger.

Flush Button, complete.
Oil Sirainer.

i"tler Cap.

Suction Valve and Ball.
Regulator Washer.

Sight Glass Joint.

Drive Shaft Beaving and Stufling
Box.

Drive Shalt Bearing and Joint,
Prive Shaft.




SPARES FOR 25.40 H.P. RANGE

Coe Wonr N NAME OF PART
KAYBT 3 CYLINDER HEAD WATER SEALING RINGS (8)
KAYBL 32 CYL )I:’R HEAD WATER CIRCHLATING TUBES (8)
KAYBY & INLET VALVE LUBRICATING FIPE
KAYCA 36 © INLET AND EXHAUST CAM
KAYAX 1864 LOCKING SCREW FOR CRANK SKFW GFAR
KAYRX 93 . INLET VALVE
KAYRY 195 | EXHAUST VYALVE BOBBIN
KAYCC 221 . RADIUS LINK ROLLER PIN
KAYRW 226 EXHAUST VALVE
KAYCD 264 MECHANICAL LUBRICATOR
KAYAI] 351 AIR STARTING BODY
KAYAK - 382 PLUG FOR Noo 3381
KAYAL 353 AIR STARTING BODY VALVE
KAYAM 354 AIR STARTING ROCKER ARM
KAYAQ 353 ROCKFR ARM ROLLER
KAYAR 136 OPERATING LEVER
KAYAN 157 AR STARTING TAPPET SCREW
KAYAP 358 ROCKER ARM ROLLER PIN
KAY A 359 SCCENTRIC PIN
KAYAF 360 IPERATING HANDLE FOR No. 164
KAYAY 361 FLYWHEEL BOLTS
KAYAY 362 STRIKER PIN FOR EXHALST ROCKER ARM
KAYAD 361 AIR STARTING PLUG VALVE SPINDLE
KAYARB 364 1 AIR STARTING PLUG
KAYAE 366 SPRINGS FOR Nos. 35F AND 364
KAYAT 6% 0 BANJO NUTS FOR AIR STARTING PIPE
KAYAL 369 CORRUGATED BANIO IOINT
KAYEBD I EXHAUST $LBOW
KAYAS I 1 AIR STARTING PIPE AND BANJO ASSEMBLY
KAYAA 3731 EXHAUST VALVE PLUG OILING TURE
KAYAW 314 | NG IR RADIUS LINK ROLLER
KAYAG s ; LT FOR OPERATING HANDLE
KAYAZ 3781 EXHA 8T vmw LUBRICATION PIPE
354 = i KAYAC 379 8Lk FOR VALVE SPINDLE MNo. 363
374 KAYCR _o CLIP
! KAYAH 381 JOINT WASHER FOR No. 364
KAYRE 382 1 LEAK-OFF BOLT FOR EXHAUST ELBOW
KAYAL 383 JOINT WASHER FOR Np. 352
KAYBG 384 . AIR RECEIVER FLANGE GASKETS
355 i86A 358 362 382 KAYBR | 385 | AIR STARTING BODY FLANGE
KAYBZ | 3%  AIR RECEIVER FLANGF
KAYBH 387 | BLANK FLANGE FOR AIR RECEIVER
KAYBS 388 GASKET FOR No. 388
KAYBI 393 SAFETY VALVE
KAYRI ¢ 334§ STOP COCK
KAYBP  © 306 & AR STARTING PIPE (SHORT)
KAYBQ 197 BEND FROM AIR STARTING BODY
KAYBN 398 PRESSURE GALGE
KAYBM FOLNDATION BOLTS FOR AIR RECEIVER
NQT FQR RESALE
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KAYRF 165 AIR RECEIVER
KAY RO 3R EXHALST PIV COVER PLATE
KAYRBE, 350 TOOUTER BEARING PEDESTAL
KAYRIL 3Gt ADIVUSTABLE WEDGE
KAY B 3493 AS PIPE {(LONO)
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MAKING THE ENGINE FOUNDATION

FOR 5 H.P. RANGE

(See Figs. 1 to 8)

FIGURE 1

Dig a pit to the sizes shown where the engine is to be installed. In addition
to this pit, a trench should be dug to accommodate the fuel, water and
exhaust piping.

FIGURE 2

Make two boxes for the outer bearing foundation bolts. Use only eight
very smail nails to hold each box together.

FIGURE 3

Make four boxes for the engine foundation bolts. Use only eight very
small nails to hold each box together,

FIGURES 4 and 5

Make foundation shuttering to the sizes shown. {The wood from the
engine packing case will be found useful for this). The cross-pieces are for
locating the foundation bolt boxes in position,

FIGURE 6

Set up the shuttering in position after wetting the sides and edges of the pit.
The pieces of shuttering should be nailed together where possible, and
struts pushed against the sides to prevent the shuttering collapsing out-
wards. Weights placed against the sides may be useful for this purpose.
Care should be taken to position the four engine foundation bolt boxes
and the two outer bearing foundation bolt boxes accurately. The rag
bolts for the fuel filier can be placed in position by making two holes in
the long side of the shuitering farthest from the outer bearing pedestal.
These holes should be positioned as shown on the installation drawing,
and should be of such diameter that the threaded ends of the bolts make
a tight fit. The bolts should then be driven into the holes from the inside.
One or two threads on the bolts should be visible on the inside of the
shuttering. Now pour in the concrete, which should consist of
approximately -

5 cwt. {255 kg.) Portland Cement
104 cwt, (535 kg.) Sand
21 ewt. (1070 kgy 14" (38 mm.) Clean Broken Stone
10 gals. (45.4 litres) Water,

This should be completed as quickly as possible, the concrete being pushed
into the corners as the pouring proceeds. When the concrete reaches the
level of the flat boards at the base of the outer bearing pedestal, weights

should be placed on the boards to prevent them from rising when the
conerete is run into the main block,

As the outer bearing pedestal is slightly higher than the bed, concrete
must be poured in here as well as in the main block.

Care must be taken not to disturb the position of the foundation bolt
boxes when pouring in the concrete. Leave the fop surface of the bed
rough and about 114" (286 mm.,) above the floor level. As soon as possible
after casting the bed (about one day) remove the foundation bolt boxes.
These may require to be broken up for removal, but all the pieces of wood
shouid be removed. The bed should now be covered with wet sacks to
prevent cracking and left for about two wecks to harden. If quick-drying
cement is used instead of Portland cement, this time can be cut to six or
seven days, but there is more risk of the concrete cracking. When the
concrete is hard, the shuttering may be removed.
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Now place the engine foundation bolts in their holes, with the big cast-iron
foundation plates on the bottom of the hole. Lower the engine baseplate
over the bolts to within about 6” (152 mm.) of the top of the bed. Enter
the foundation bolts through the holes in the engine baseplate and thread
on the nuts and washers. Screw the nuts down until the bolts are level
with the top of the nuts. The engine baseplate may now be lowered to
within about §” (19 mm.) of the top of the block, and wedged in position
with stee] wedges or blocks.

FIGURE 7

Place the outer bearing foundation bolts in their holes, and lower the sole
plate and bottom half of the outer bearing in position over them. Place
the nuts and washers on the bolts and screw down until the bolts are level
with the top of the nuts. The bottom half of the bearing brass should now
be Placed in position, taking care that the radius on the edge is nearest the
engine.

The engine crankshaft should now be cleaned with petrol or light fuel
oil to remove ali rust preventative, and placed temporarily in position on
the engine, and the wedges adjusted in height under the baseplate until a
spirit kevel placed across and along the engine frame member shows that
the bed is level. Pieces of metal packing strip should now be placed under-
neath the outer bearing sole plate until the bottom half of the bearing
brass is just touching the underneath of the crankshaft outer bearing



journal. A spirit level should now be tried on the crankshaft to check that
it also is level, If it is not, then all the wedges and packing must be
adjusted until it is. A thin strip of wood should now be fixed round the top
edge of the concrete bed and outer bearing pedestal. This is to form
light shuttering for the grouting. It can be held in position by wire or
string runaing right round. The top edge of the wood should be raised
up above the top of the rough conerete block to a level half-way up the
engine basepiate oil tray, and on the pedestal to a level half-way up the
bearing sole plate.

The grouting may now be poured in (a fluid mixture of approximately
18 cwt. (90 kg.) Portland cement, 2 cwt. (100 kg.) clean sand, 5 gals.
(23 litres) water), care being taken to ensure that it runs down into the
foundation bolt-holes in the engine bed and also in the pedestal. If
possible, the grouting should be poured direcily into the foundation
bolt-holes through the holes provided in the sides of the engine baseplate.
Continue to add the grouting until it reaches the top of the light shuttering,
that is, half-way up the engine baseplate oil tray. Leave about seven days

to harden. NOT FOR RESALE
FREE DOWNLOAD FROM
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When the grouting is thoroughly set, the foundation bolts and outer
bearing bolts should be tightened down evenly, and the light shuttering
removed.

The crankshaft should be replaced in its bearings and the alignment
checked again.

When the alignment is correct the crankshaft may be removed, and the
engine assembled in the usual way.

(1) Suspend the crankshaft high enough frem the ground so that the
flywheel, in an -upright position, may be guided on to it.

The engine number will be found on the flywheel boss, and this side
should face the outer bearing. Slide the fiywheel on, and tap the key in
Hghtly.

{2) The crankshaft, compiete with flywheel, should now be lowered into
the bearings, care being taken that the marked tooth on the crankshaft
screw gear comes between the two marked teeth on the camshaft skew
gear.

{3) Now place the crankshaft oiling rings in position on the three crank-
_ shaft journals.

(4) The top halves of the main and outer bearings may now be placed in
position, the caps fitted and tightened down, and the flywheel keyed in
position.

{8) The crankpin should now be turned 1o the top cenire position, and
the distance between the crank webs at the extreme end farthest from the
crankpin measured accurately with calipers or micrometer. Then turn
the crank to the bottom centre and measure again in the same place. If
the difference in these measurements exceeds 2/1000°, the bearings must
be adjusted by tightening the foundation bolts and outer bearing bolts,
and/or by placing packing under the outer bearing until the difference is
reduced to 2/1000” or less. The same test should be made at inner and -
outer centres.

{(6) The large external oil ring should now be fitted to the crank web and
the oil pipe adjusted so that it enters the ring exactly in the middle of the
trough.

(7) Fit skew gear covers.

(8) The piston and connecting-rod should now be dismantled and all
rust-preventing composition removed with the aid of petrol or light fuel
oil. The bearings, gudgeon-pin and all oilways must be thoroughly
cleaned and, if necessary, the piston rings removed and cleaned,
Thoroughly clean out the cylinder liner with petrol or paraffin, and oil
liberally before inserting piston. See that the piston ring gaps arc nor ail
in line and that none is at the bottom. Make sure on re-assembling that
the piston and connecting-rod are the right way up in the cylinder. The
small oil holes in the piston skirt and in the gudgeon-pin boss of the
connecting-rod should be on the top.

The connecting-rod large-end bearing and the crankpin may now be
fitted together, and the split-pins inserted in the large-end bolts.

(%) Connect up water piping to tank or tanks.
(10) Connect up exhaust piping.
(11} Connect up fuel line.

(12) Fiil mechanical lubricator with the recommended grade of oil.

(13) Fill the main bearing and camshaft bearing oil-wells with the
recommended grade of oil.

{i4) Fit sight feed lubricator on governor.

(15) Apply oil to all pins and rollers and all moving parts.
(16} The splash guard may now be fitted.

(17) Oil the starting-handle before placing on crankshaft.

{(i8) The engine should now be turned over a few times with the exhaust
lifter handle raised, to see that all parts are moving {reely. _
Instructions for starting are given in Paragraph 9 at the front of this book.
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DETAILS OF OPERATING BY STAGES

1.

2.

Open valve on air line between compressed air cylinder
and engine.

Turn flywheel until piston is positioned slightly over
top dead centre with exhaust and inlet valve both closed;
i.e. engine is now in power stroke position.

Remove pin from cam-roller spindle ** B.” Move roller
left to half compression position ; i.e. to engage narrow
cam.

Open fuel supply cock on main fuel line. Check that
fuel supply is reaching filter.

Pull fuel priming lever “ A ™ toward you with right hand.

Ly
e
=

STARTING DRILL-25-40 H.P.

RANGE

6. With left hand lift air starting lever ““ C ™ full distance
of travel. The engine should now gather speed and
compressed air supply should be left on until engine
attains 50 r.p.m.

7. To start engine firing release fuel lever, continue with
air supply. With right hand slide roller to the right on
to the main cam and simultaneously release air lever.
Insert pin in roller spindle.

RECHARGING COMPRESSED AIR CYLINDER

After the engine has gained maximum revs. continue
running for several minutes. The following movements
have to be made so as to recharge the cylinder to provide
pressure for restarting engine.

1. Pull fuel priming lever towards you as in starting drill.

2. Open air supply valve to air cylinder by pulling down
lever “ D7

3. Observe pressure gauge, and when this indicates 150 1bs.
release both levers. Engine should immediately
continue firing and regain maximum r.p.m.

NOT FOR RESALE
FREE DOWNLOAD FROM
<WWW.OLDENGINE.ORG/MEMBERS/EVANS>

Recharging cylinder will have to be performed in several
stages, because engine speed reduces rapidly as air pressure
increases. This can be continued in stages as required by
reversing positions of fuel priming lever and air supply valve.

If it is intended to stop engine see that sufficient air
pressure is available to restart.

NOTE
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