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Instructions—Fairbanks-Morse Type ‘Y Vertical Oil Engines *“—‘24;01)

INSTRUCTIONS No. 2450D

For Settmg Up and Operatlng Fairbanks-Morse Type ‘Y’
Vertical Oil Engines.

These engines operate on the ‘‘two-cycle system’’ and are designed to use kero-
sene, distillate, gas oil, fuel oil, and crude oil. The system used differs from that
of the ordinary two-cycle gasoline engine in several important particulars.

The main frame or crank case is closed, and serves as a pump for air. The air
enters the crank case through an automatic suction valve, and as the piston moves
downward, the air is slightly compressed. Just before the end of this stroke the
exhaust ports in the cylinder are uncovered by the piston, allowing the burned gases
in the cylinder to escape.

(3482G)

Inlet ports in the opposite side of the cylinder communicate with the crank case
through the air or transfer passage. Shortly after the exhaust ports have opened,
the air ports are uncovered by the piston and pure air rushes from the crank case
to the cylinder, cleaning the latter of exhaust or burned gases and charging it with
fresh air. This air is trapped in the cylinder on the subsequent closing of the air
and exhaust ports and as the piston moves upward compression of the air takes place.

Shortly before the upper dead center is reached, the injection pump forces a
fine spray of oil fuel into the combustion chamber in the cylinder head. This vapor-
izes and mixes with the compressed air in the combustion space. At the dead center,
when the compression has reached its maximum, ignition automatically occurs.
The resulting pressure drives the piston downward doing useful work. After ex-
pansion has occurred the exhaust ports again open, and the cycle of operations is
completed.
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The foundation should be prepared in accordance with the drawing furnished
with each engine. This drawing gives the location of driving belts, exhaust pipe,
and all outside dimensions. A sufficient space of at least two feet should be allowed
on all sides for easy access by the attendant.

The instructions on the foundation drawing furnished with each engine are to
be carefully followed with reference to the exhaust piping. If any departure seems
necessary the advice of the factory should be obtained.

The air used by the engine is taken from the space below the crank case and
above the concrete capstone portion of the foundation. Before the engine is set,
the bottom of the crank case and top of the foundation must be clean of dust, chips,
dirt, ete. After setting, it is recommended to cover the surface of the foundation,
beneath the crank case and inside the lower base, with linseed oil, hot tar, or a thin
layer of neat cement mixed with water, to prevent any free particles of dirt or dust
being caught up by the air suction. If dirt in the air reaches the cylinder it will
cut the working surfaces.

The foundation being prepared, with the bolts firmly embedded and projecting
the proper distance, the engine is to be set over them and leveled with wedges. A
thin grout of cement and sand should be poured over the top of the foundation, a
dam of wet sand around the engine base serving to retain the grout. When the grout
is thoroughly set, the nuts on the foundation bolts may be tightened. Extreme
care must be taken to keep the engine level on the foundation while this work is in
progress. Care must be taken that the grout or cement does not fill up the inside of
thenllgwer base and cut off the air passage from back to front under the bottom of the
crank case.

~_The outboard bearing sole plate should now be set approximately in place on
wedges, with the bearing box and adjusting wedges removed. :

The flywheel hub is to be wedged slightly apart, after which it can readily be

placed on the crank shaft in the position shown on the foundation drawing. With-

the wheel in its proper location, the crank shaft should extend through the hub about
4”. The wedges may then be removed, but care must be taken that the outer ends
of the hub on both sides of the split are even, so that one side does not extend be-

_yond the other. The bolts must be tightened evenly and firmly by going over them

several times.

With direct connected units, on account of the generator foundation, the fly-
wheel must be put in place before the engine is lowered onto the foundation.

The extension shaft is fitted to the engine at the factory, adjusted to run true,

t and marked with reference to the wheel hub. Before re-assembling, every particle

of dirt must be removed from the two surfaces which are bolted together. The
shaft must be placed on the studs in its proper relation to the wheel hub. The nuts
must be drawn down evenly and very firmly, going over them several times. The
alignment should be checked to see that the shaft runs true at its outer end when
not supported by any bearing. This can be done by observation with a fixed pointer
nearly touching the shaft while the engine is bemng turned over slowly by hand.
After being carefully aligned the shaft should be blocked up to carry its weight while
the outboard bearing is being set in place.

On the single cylinder engines, the weight of the flywheel and shaft extension
may overbalance the governor end of the shaft before the outboard bearing is in
place, and actually lift the governor end of the shaft against the main bearing cap.
This must be watched and if it occurs the outboard bearing must be set high enough
to allow the shaft to bear against the bottom of the governor end main bearing.

The adjusting wedges and outboard bearing box should now be set in place.
With the wedges in the mid-position of vertical adjustment the screws should be
tightened only sufficient to hold all parts properly together. This will raise the
sole plate to its proper position with relation to the shaft.

A thin grout of cement can then be poured between the sole plate and the founda-
tion. When this grout is thoroughly set, the foundation bolt nuts may be tightened,
and the outboard bearing box finally adjusted. In making the horizontal alignment
the box should bear slightly against the belt side of the shaft.

Multi-cylinder engines are furnished with both inlet and discharge piping com-
plete between the cylinders, and single cylinder engines are furnished with simple
connections at both points.

Instructions—Fairbanks-Morse Type ‘“Y’’ Vertical Oil Engines SaaoE

f%\f\ %‘3 ~ The water supply line is to be connected to the pipe opening at the lower end of Inlet and
N, ¥ the cylinder. Multi-cylinder engines may be connected at either end, as is most Discharge

convenient. -
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> )ﬁ,‘/a \-) » CHART 1786GN1
A When a cooling tower is used the necessary connections are as shown on chart Cooling
1786GN1. The centrifugal circulating pump 1 must be set below the level of the Towers
water in the tank 2 at the base of the cooling tower 3. A Check Valve 4 must be

provided in the discharge line from the pump to insure that the system will remain

filled with water after shutting down. Tees with plugs at 5 provide for necessary

draining in cold weather, and the strdightway valve 6 in the overflow line may be

used to cut off the water when taking off the eylinder head. The overflow should

be carried to the bottom of a tank 7 having a capacity of a barrel or more. This

tank will always remain full, and thus prevent the engine from going entirely dry

under any circumstances. From a connection at the top of the tank 7 a pipe carries

the water to the distributing box 8, and thus over the cooling tower. A riser 9 must-

be located close to the engine, and carried up, ten feet or more higher than the top

of the cooling tower. This is to allow air and steam to escape which might other-

3 wise interfere with proper circulation. :

1 When running water under pressure is used for cooling, it is connected to the Cooling with
pipe at the bottom of the cylinder, as above described. runaing wagor

Regardless of the source or method of cooling water supply or circulation, it is gy tpe
absolutely necessary that all of the water jackets be completely filled before lighting Jackets
the starting burner or starting the engine. Water coming into the jackets after the
parts are heated will surely cause broken cylinder heads and combustion chambers.

The riser near the cylinder must be used in that case also, unless the overflow
is carried straight upward and is made of large size piping.

A thermometer is to be screwed into the tee provided for it in the discharge gy
E line at each cylinder head. It indicates the temperature of cooling water as it leaves ‘mometer
: each cylinder head, and its location should not be changed. This thermometer is

the principal guide to the regulation of the cooling water supply to each cylinder.

& " There must be no ‘“traps’’ or “pockets’’ in the piping, as they will prevent

Traps

{ ' AN "8 proper circulation.
% S %

i ok Drain cocks or plugs should be provided at all low points. All water should pumg
: & always be drained off after each run of the engine when there is any danger of frost,
" otherwise a cracked cylinder or pipes may result.
| §
\
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down so far as to cover the vent hole in the side of the filler pipe. If this vent is

' o \ v
@i Gl 2 : - ' o :\*\f\‘ Care should be taken that the cap on the fuel tank filler pipe is not screwed Vent
RO

covered, the air cannot enter the tank and maintain atmospheric pressure on the fuel.

(£F ;\F\ With this tank are furnished the proper connections for outlet and return pipe. Size of
e : _The size pipe furnished should be used. ' In connecting the fuel tank with the engine, Oil Piping

RN T ; care must be taken to wash out every piece of pipe or joint with gasoline or kerosene gjean the

s S = ! to remove all scale and loose matter, which, if left in the pipes, would interfere with Pipes
To BUANER TANK the proper working of the valves. Extra care must be taken in making tight all

N water and fuel pipe connections; shellac should be used in the joints of fuel pipes

i and white lead in the joints of water pipes.

: ! The main fuel strainer is indicated by 1, Chart 1771GN. It should be thoroughly Fuel

\ , ‘ cleaned before starting. After doing this, care should be taken to re-assemble the Strainer

o parts exactly as before. The purpose of the cock 2 in the fuel suction line is to re-
| , | strict the supply of fuel slightly if the pump should deliver too freely to the reservoir
é % i ! I on the engine.

The engine is shipped with a union attached to the lower end of the overflow Overflow
pipe from the fuel reservoir, and to this union the return pipe is to be connected and FPipe
carried down to the floor or through the floor as required, and back to the fuel tank,
with a gradual descent, to the free return of surplus fuel.

\ The injection pump drips are connected together under the injection pump, and Injection
i are connected to the return pipe as shown at 3 on the Chart. Pump Drij

¥ = | One essential feature of the engine, which for best results must always be in ypjection

; CHART 1T70GN - . ! perfect mechanical order, is the injection pump. 'It is operated by a cam on the Pump
The usual arrangement of air starting piping is shown by Chart 1770GN. All gll;laglll;nilgaffgugh;gléag@l}xlzisé&(};ﬁlgzinger a constant stroke, thus displacing a constant

g~ —  connections should be carefully made, and unnecessary joints avoided. Bent pipes :

Air for should be used instead of elbows wherever possible. - Joints should be made with . The suction valve of this pump is operated through a push rod by a cam which geep
: Starting thick sh:llac rather than red or white lead. : & is driven and controlled by the shaft governor. It may be taken out for cleaning Valves

_ The air compressor may be set to drive from the main engine. The small en- . 'S, . orinspection by removing the plug at the end of the injection pump. The discharge Clean
AR gine then need be used only if the air pressure in tanks is lost. g s valve is located on top of the pump. When examining these valves, care must be
i o L A galvanized steel fuel tank is furnished with each engine, and should be con- o B taken that their small springs are not lost, and that all parts are clean when replaced,
" Fuel Tank nected as shown on Chart 1771GN. The fuel tank may be located outside of the il especially the valve seats. After examination, before the pump is re-assembled, it

Location building in a covered pit as shown, and should be placed in a horizontal position, ; should be washed out thoroughly with gasoline or kerosene. Care should be taken Union

and lower than the engine so that the fuel will flow toward the tank from the engine. A not to damage the faces of the unions, otherwise they will leak under the pump Joints

Any amount of fall from six to twenty-four inches will do. . pressure.
A supply of oil fuel is maintained in the elevated reservoir by the auxiliary fuel g‘:::rvoir

pump, as shown on Chart 1771GN. All excess fuel overflows from the reservoir zng pump
: to the storage tank.

3 The hand lever is used to operate the injection pump when starting. ﬁ‘v';g Pum

The injection nozzle is screwed into the center of the combustion chamber against gzj:z‘if’i‘m
a taper seat. .
The nozzle tip screws into the injection nozzle and has one central hole. Nozzle Tip
_The engine is fitted with a combustion chamber held against the face of the Combustio
cylinder head. Near the injection nozzle there is a movable stem having a spoon on
one end and an operating handle and spring on the other end. This is for use in Starting St
starting only. . .
The governor is of the shaft type, with two weights, each pivoted at one end. Governor
The opposite or free ends are linked to the governor cam. As the engine speed in-
creases the weights shift the cam around the shaft opposite to the direction of shaft
rotation. The engine speed may be increased by tightening the governor springs, To Change
and decreased by the reverse. Adjustment should be made so that the two springs Speed
hayve equal tension.
4 To remove a governor spring, proceed as follows: Remove the adjusting screw, To Remove
. then remove the notched plate from the pocket by raising it slightly and giving it a Spring
quarter turn. Move the spring so that the cross pin in the weight can be taken out.
The spring can then be removed. . :
The main bearings are of the ring oiling type. The oil reservoir of each of these pain
‘i bearings is - to be kept properly filled with lubricating oil, and frequent observation Bearings

should be made of the height of the oil in the gauge glass at each bearing. The upper 5
and lower limits of oil are indicated by the shields over the glasses, or by broad Oil Leve
white bands around them. Oil must always be visible between these limits. The o . .
oil should occasionally be drawn from the main bearing reservoirs and replaced with g
fresh, clean oil.

[
§

CHART 1771GN
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Adjustment of the main bearings is necessary when excessive play of the shaft
can be detected. Vibration of the flywheel when the engine is in operation may
also indicate a necessity for main bearing adjustment.
following manner: First, remove the bearing cap, then lift off the upper half of the
bearing liner, which is a cast-iron shell lined with babbitt metal. After removing
this shell, one or more of the thin metal shims between it and the lower shell may
be removed from each side of the bearing, after which the top half of the bearing
may be replaced and the cap again clamped down securely.

After adjustments have been made and the engine is put into operation, the

parts should be watched for a time to note whether the running temperature grows
excessive.

Any main bearing may be completely removed by first relieving the pressure
of the crank shaft by means of a jack under the flywheel or crank shaft, then pro-
ceeding as above, and in addition, rolling out the lower half of the bearing liner or
shell in the manner which is self-evident on inspection. In the case of a bear'ng
between cylinders, the lower half is in two parts, which must be rolled out one at a
time. If the bearings do not roll out readily they may be driven out by light hammer
blows, using a wood driver to protect the bearings from being marred by the hammer.
New liners which will interchange with those on the engines can be furnished from
the factory, or the old ones can be re-babbitted. ;

The crank pin bearing is readily adjustable. After loosening the nuts on the
connecting rod bolts about three-quarters of an inch, the metal shims between the
halves of the bearing may be removed from their dowels, and then replaced after re-

moving one thin shim, or as many as necessary, from each side. It isnotnecessary to
completely dismantle the rod.

In a renewal of the crank pin bearing the new liners should be carefully fitted
into the connecting rod and its cap, and the shim faces filed to the general surface.
The liners should then be tried on the crank pin by hand to note whether they have
sufficient end play (about 1-64”) and whether they spot up evenly on the surface.
In any case, after new crank pin liners have been fitted to an engine it is well to in-
spect them after running the engine for five or ten minutes at no load, and again after
about a thirty minutes’ run at a load. When the nuts are again drawn up, they
should be set as tightly as possible. The cotter pins must always be inserted in the
holes in the ends of the connecting rod bolts and the ends of the pins spread well
apart. There are two holes in the bolts, for the cotter pins, either of which may
be used, thus allowing a closer adjustment.

The piston pin is hollow, of hardened steel ground to exact size. To remove
it, turn the piston on end with its closed end down, then remove the headless screw
and spring from the piston pin boss and drive or pry out the dowel pin, which can
be seen by looking into the hollow piston pin. The piston pin can then be driven
out of the piston toward the dowel end, which is larger than the opposite end.

The piston pin bearing is of special bronze. In order to adjust it for wear, first
remove the piston pin and connecting rod from the piston, then try the piston pin
in its bearing in the connecting rod. Loosen the lock nuts on the set screws in the
end of the connecting rod, then remove the brass liner from the slot in the bushing,
and file this liner down the desired amount, then replace it and tighten the screws
evenly and carefully until the bushing grips the liner evenly. Do this by small
steps if necessary, so as to secure the desired fit of the pin in the bearing. After
this has been ‘done, tighten the lock nuts very firmly, and try the bearing fit again
to see that it has not been made too tight. ;

All of the oil grooves should be carefully cleaned and the bearing thoroughly
oiled before re-assembling. When replacing the parts see that they are put in their
original places, and particularly that the connecting rod has not been turned over
in its relation to the piston; also note carefully to replace the piston in the cylinder
Wli'th the oil collecting plate on the same side as the oil pump connection which sup-
plies 1t.

If it becomes necessary after long service,
ones used to hold the new liner. The new liner must be adjusted to the piston pin

(see “‘adjustment’”) and it may be necessary to touch up the wearing surface with a
scraper to get a proper and uniform bearing.

This should be made in the -

: the piston pin bearing liner may be/
replaced. The two brass dowels holding the old liner may be drilled out, and new

>

@
)
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The end play of the crank shaft is adjusted by thin shims placed between the Crank Shaft

air stop ring dnd a shoulder on the crank shaft. I S
be easilljy reglovable, and are located to make all adjustment at one crank or bearing,
the other cranks or bearings having slightly greater end-wise clearance.

If the end play becomes excessive it may be reduced by adding shims, always
adding two halves at a time. On engines of more than one c¢ylinder an equal thick-
ness should be added to both points of adjustment, if possible. In making this ad-
justment always allow at least 1-64” end play, and take especial care that all the
other air stop rings have greater clearance than the two taking the end thrust.

The engine is provided with a mechanical sight feed oiler forcing oil to the cylin-
der, piston %in, anlc)l crank pin bearings. Care must be taken that the oiler is a_lwa};lrs
feeding properly and that it at all times has a sufficient quantity of clean oil in the
reservoir. There are four feeds from the oiler to each cylinder. The one leading
to the side of the eylinder nearest the governor is for the piston pin. The other two
are for the cylinder. A fourth feed enters the upper base and is for the crank p.1n}i
The main bearings are all provided with ring oilers each having a large oil well wit
sight glass connected outside in which the level of the oil can be seen.

It is advisable to use a lubricating oil that is approved by Fairbanks, Morse
& Co. -

The lubricating oil should be run through a fine mesh wire strainer and it is well
to have this solder%d into the funnel which is used for filling. The cover of the oiler
should always be replaced after filling. The oiler should be drained occasionally
and washed out with gasoline or kerosene. This applies also to the main bearing oil
wells. The instruction sheet attached to the oiler should be read and carefully
followed.

No set rules can be given for the proper amount of lubricating cil as conditions
vary and different oils have different lubricating values. The following quantities,
however, will usually suffice: .

istomiPin (dtee e s i iden wn s el i e 10 drops per mm
@CrartkeRing o e ol calie s ol DR e S 30 drops per min.
Gvlmder, Bxhaust bideti o 0 4L i o e 40 drops per min.
Cylinder; Opposite Exhaust Side...... ..o il 5Q drops per min.

i i i i tion.
These amounts are suggested for an engine with standard direction of rota
If the engine operates counter-clock wise, looking at the governor end, the cylinder
may be given 50 drops on the exhaust side, and 40 on the opposite side.

: ; 3 Ho

Before starting the engine, the oiler should be cranked by hand to make sure the
il pipes are full, otherwise the bearings and cylinder may be damaged before oil
reaches them after the engine starts.

In cold weather care must be taken that the oil is not so cold that it will not
flow. This can be seen by cranking the oiler by hand and watching the discharge.
If the oil is too cold, it must be warmed. Some oils flow at lower temperatures
than others.

The injection pump case should be partly filled with lubricating oil uphto a_x;
overflow opening. ~This is in the side of the case on some engines and 1_111 lot ?rs lf
is the end of a pipe brought up from below the case to show the proper oil level. T
the case is filled too full it will overflow out of the end next the governor.

STARTING

These engines are equipped with starting burners using compressed air, as

shown on Chart 1811GN2.

g : 3 -
fore lighting the burners to start the engine, see that all the water jacke
are Bceo(r)rigl;%elymgﬁlled. If this  is negelected, it will surely result in broken

cylinder. heads and combustion chambers.

The shims are made in halves to End Play
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q 18 to be filled with kerosene, being careful to

On Chart 1811GN? the fuel tank is 1, which

strain the kerosene to remove any dirt or
foreign matter. 2 is a pipe connection to the
compressed air storage used for starting the
engine. 3is a stop and waste cock used to
shut off the burner. The pipe 4 conducts com-
pressed air to the burner (or to all the burners
on multi-cylinder engines), and 5 conducts the
kerosene. In the fuel line 5, is a fuel valve 12,
which is used to regulate the kerosene supply
to the burner.

Before attempting to start the burner
close the fuel valve 12 and the cock 3 at
the fuel tank. Then open the 1’ valve at
the large air storage tank, and after it the
cock 3 at the kerosene tank. Turn hood 13 so
that stop 14 rests against side of body 15 marked
“OIL”. Open the fuel valve 12 about one turn
and hold a lighted match or oil wick torch at
the mouth of the burner. The burner should
light with a slightly yellow flame. ‘Now turn
hood 13 with stop 14 toward side of body
marked ‘“AIR” until the flame is clear and has
a characteristic roar.

18116N2.

If burner is not properly adjusted, or if it is taken apart for cleaning it will be
necessary to readjust it. This is done by regulating the location of stop 14 on hood
13. Loosen clamp screw on stop 14 and turn hood 13 onto body 15 as far as it will 20
without exerting excessive force. Then with the air turned on at cock 3, turn hood
13 out of body 15 just about 1/12 turn, to feel strong blast of air out of mouth of hood
13. Then light burner as described before and adjust location of stop 14 on hood 13
until a clear flame is obtained. Make final adjustment when burner is hot. In this
location clamp stop 14 securely to hood 13 with stop 14 resting against the side marked
“AIR”. Turning hood 13 so that stop 14 points to “OIL’’ will cut down the air and
give slightly yellow rich flame which is easy to ignite when burner is cold.

Burner will operate best between pressures of 100 to 150 pounds.

Oceasionally
the burner should be thoroughly cleaned.

iI‘he screens 16 are easy to remove and should be cleaned frequently to get best
results.

It is essential that the kerosene used with this burner be free from dirt, as im-
proper action of the burner will nearly always be found to be due to its presence.
In such a case the burner must be cleaned by removing the nozzle from the torch
body, being careful to re-assemble according to the directions just given.

With the relief cocks in the cylinder heads open, the flywheel may be turned
until the ¢rank (the nearest one to the governor of multi-cylinder engines) is about
10 degrees past the upper center. (The standard direction of rotation is clockwise,
looking at the governor end.) The location of the crank in question with reference
to some point on the flywheel, such as the keyway or split in the hub, should first be
determined by inspection with the upper base cover removed. ‘

After the crank is properly set, the relief cocks should be closed. The auxiliary
fuel reservoir and the lubricator must be full. The lubrication should be started
by turning the hand crank on the lubricator until the pipes are full. The grease cups
on the governor weight pins should be filled and given several turns, and the governor
link pins given a few drops of oil.

The. operating handle of the starting spoon should be turned until the line and
the arrow on the end of the stem points through the center of the injection nozzle.
The handle will then lie against the injection pipe.

After the combustion chamber and the tube projecting from it have been
heated for a few minutes, and the tube is red hot, prime the cylinder:(the one nearest
the governor on multi-cylinder engines) by giving the injection pump two or three
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sharp strokes with the starting lever, and leave the lever latch in the notch farthest
from the shaft so that the injection pump may be operated by its cam. Be sure that
the injection pump is in proper working order and that fuel was delivered to the in-
jection nozzle when the pump was worked by hand. :

Now open the shut-off valve which admits air to the air starting valve cage. With
proper air pressure the engine will turn over. .

As soon as one or more ignitions have occurred, and the engine has come up to
speed, close the air starting valve, and hold the pump plunger back with the starting
lever so the pump will not be operated, until the excess of fuel which has been
injected for starting has been burned; then gradually allow the plunger to take its
normal position with the slide roller engaging the injection cam, and again hook the

. lever latch in the notch farthest from the shaft.

As soon as the ignitions are regular, the starting burners may be shut off.

Then turn the operating handle about one-half turn from starting position. If the
ignitions become irregular, turn it back, as when starting and let the engine operate
under these conditions until the combustion chamber is hot enough for regular igni-
tions, then the handle should be turned one-half turn away.

By means of the sight glass in the tank see that the auxiliary fuel pump is de-
livering plenty of fuel, and also see that the lubricator is working properly. Also
open the covers or lids on each main bearing cap to see that each oiling ring is
running properly and not stuck in one position.’

As the engine warms up, regulate the supply of cooling water so that the temper-
ature of discharge is maintained at its proper point This can best be determined
by experience, and is the point at which the engine operates most quietly and regu-
larly. The exact temperature will depend upon the fuel being used and the load
carried. In general, the engine will operate best at full load with an outlet temper-
ature of about 120° F., and at light load about 160°, but this must be modified by
experience under the special conditions of the installation.

When starting an engine of three or four cylinders, it may be found advisable
to open the by-pass valves above all of the injection pumps except the one used for
priming and starting, thus starting up on only one or two.cylinders. This is done to
prevent a momentary excess of speed during the short; period before the governor
gains control of the engine. After getting up to proper speed, however, the needle
valves should be closed and all cylinders put into operation.

In starting engines of more than one cylinder, only the cylinder nearest the gov-
ernor should be primed with fuel. A lever is provided on each pump for the purpose
of filling the oil pipes when empty. These levers are also convenient to stop the
engine quickly.

WHEN THE ENGINE IS IN OPERATION

hen carrying any load, the explosions should be perfectly regular. ~An irregu-
larit‘}y may be }(f:augsed }i)y sticking of the governor, due to neglect of lubrication, or
sticking of the check valve in the injection nozzle, due to the use of oil with fOI‘el%Il
impurities which have not been properly screened out. Irregularities may also be
due to sticking of the injection pump suction valve. A drop of lubricating oil on the
valve stem where it projects from the pump body will generally correct this.
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In installations where the starting air compressor is driven from the main engine, gy

: ] L o
the compressed air tanks should be pumped up to full pressure immediately afte
starting%he engine. As soon as the tanks are up to pressure, all valves in the air
line and at the tanks should be closed tight to prevent leakage. Always before
shutting down the engine, care should be taken to see that the tanks are up to pressure
for the next start.

The air in the tanks should be kept at a pressure of about 150 pounds per square
inch. It should be used carefully, so as to always have plenty in reserve in case
the engine must be shut down soon after starting. The engine can be started on
lower pressure than 150 pounds, but it will start more readily at that pressure.

Compressor

Pressure of
Air for
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TO STOP THE ENGINE.

Single ey stop a single cylinder engine, pull the starting lever toward the crank shaft
(gtl\i;!ig:: and lock it there.
Two, Throe If the engine is of more than one cylinder, the injection must be shut off from

and Four the remaining cylinders, either by means of the pump handles, or by opening the
Cylinder by-pass valve on each injection pump.
Engines
Turn the While the engine is coasting to a stop, turn the crank handle of the oiler a number
Oiler of revolutions, so that the pistons and cylinders will be nicely bathed in oil for the
period the engine is standing idle.

MISCELLANEOUS INSTRUCTIONS.

Sealoin Cooling water which contains mineral matter tends to form scale on water
Cooling cooling surfaces.. This should be looked for and removed if it becomes 1/16” thick
Water or more. A sample of scale may be placed in a warmed solution of 1 part muriatic
acid to 10 of water, or in a warmed solution of sulphuric acid of the same proportions.
If the sample dissolves in either solution, the jacket spaces may be filled with that
and left for some hours, then washed out.” This process may be repeated at suffi-

ciently frequent intervals to keep the surfaces clean. :

Where wood cooling towers or tanks are used and there is trouble from scale,
hydrochloric or sulphuric acid may be put into the water to the extent of about one
per cent. Scale on the hot surfaces results in overheating and cracking.

Ports Inspection should be made occasionally of the exhaust ports through the hand
hole plates on the exhaust nozzle. The piston and rings can be seen through the
ports on both sides by removing the cover plates. When using a heavy grade of
fuel, it may be necessary to clean the ports of bridging carbon formation from time
to time.

Piston If a loss of compression is noticed, the piston should be inspected through the

Rings ports. It can be removed by taking off the cylinder head and disconnecting the
connecting rod bolts at the crank pin end. This gives complete access to all interior
parts of the engine. The piston rings should remain free in their grooves. Any
accumulation of carbon from the lubricating oil which tends to stick the rings should
‘be washed out with kerosene. If the rings have been allowed to stick fast, the com-
pression and explosion will blow past them, and the combustion will be poor, due to
poor compression. If the rings are gummed fast in the grooves, a hot solution of
lye and water will assist in freeing them.

F Crinding of If the pump valves become leaky, they should be ground into their seats, using
Pump Valves 2 fine grade of carborundum paste, flour of glass, or pumice stone, but not with
: emery, as even the finest grades of this are too coarse.

Injection . Lhe injection nozzle valve consists of a spring loaded steel ball. This ball
Nozzle Valve should be inspected occasionally and removed if it shows corrosion or wear.

Priming When the engine is first started up, or if for any reason the injection pump has

Injection ost its priming, a simple way to prime it is to open the needle valve on the pump
Pump ,1d hold open the suction valve by hand. The fuel injection pipe between the pump
and the injection nozzle on any cylinder may be filled by operating the individual

pump by hand. Tl
D!;:li% After shutting down the engine, allwater jackets and pipes should be drained, if

J“k"tl,ipes there is danger of freezing weather. It does not pay to take any chances.

Injection The injection cam setting is one of importance and is easily made. At the inner
Cam Setting end of the cam hub is a notch with beveled edge, which reveals a portion of the crank
shaft. On the edge of the notch is a permanent line or center punch mark. This
mark lines up with another mark on the crank shaft, placed there at the factory, and
is correct for operation on the fuel on which the engine was tested. It may be neces-
sary for the operator to change the cam setting slightly to secure the best results on

the particular fuel to be used in each case.

If it is necessary to change the cam setting, do not move the cam more than
16" with respect to the mark on the shaft before trying effect of the change.

&

1

~andths inch (.015”). A sheet of ordinary writing paper is about four one-thousandths
Yinch thick.
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To set the governor cam, slide it onto the crank shaft up against the air starting
cam, with the leading high cam point about 85 degrees ahead of the high cam point
of the injection cam. The leading high cam point is the point at the beginning of
drop between high and low cam surface, and not the point at the end of the rise from
low to high cam surface. Wedge the split in the governor hub slightly. Slide the
entire governor assembled onto the crank shaft, leaving the governor hub project

- about 2” beyond the end of the shaft. Turn the governor on the crank shaft until

the center punch mark on the end of the hub is approximately in line with a similar
mark on the end of the crank shaft. Slide the governor cam towards the governor
and slip the loose link ends over the pins in the cam, turning the latter slightly on
the shaft, if necessary. Then slide the governor and cam further onto the shaft
until the governor cam has a slight end motion of about 1,/64” between the air starting
cam and the inner end of the governor housing hub. Adjust the position of the
governor and cam around the shaft to get the setting marks on the governor hub
and crank shaft exactly together.

Remove the wedge from the hub, see that the governor cam has 1/64” end
motion, then tighten the hub bolt nut securely.

It is absolutely necessary that the links connecting the governor cam to the
governor weights be connected properly, and not reversed. The instructions for
reassembling must be followed exactly, and attention given to the reference marks
on all parts.

See that the governor cam has perfect freedom to move around the shaft, insuring
quick response to any change of governor weight position.

The injection pump suction valve push rod adjustment is especially important

on multi-cylinder engines. It should be such that each cylinder does its share of P

the work. If all of the injection pumps and their valves are in proper condition,
the cylinders will work evenly if the push rod clearance is the same for each suction
valve. The clearance (on low governor cam) should be at least fifteen one-thous-

Each push rod is provided with a screw adjustment and lock nut on its end.
These adjustments may be checked with the engine in operation by slightly opening
the by-pass valye on the injection pump of each cylinder in turn and noting the effect.
If one cylinder is doing more than 1ts share of the work, this test will show it, and the
push rod for that cylinder may be adjusted a little closer.

The manually operated by-pass needle valve on each of the injection pumps is
useful in temporarily slowing down the engine when an electric generator it is driving
is to be paralleled or “‘put on the line’”” with others on the same switchboard. These
by-passes are not intended for use in regulating the running speed of the engine, as
that must be taken care of by changing the tension of the governor springs themselves.
Whenever the engine is in regular operation these by-passes must be closed, other-
wise the governor will not have proper control of the speed, and the engine will not
be able to carry its greatest load.
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Repair Parts List—Fairbanks-Morse Type‘‘Y’’ Vertical Oil Engines

Fairbanks-Morse Type ‘‘Y’’ Vertical Oil Engines—Style V"’

When ordering parts, always give the size or horse power, type and shop number
of the engine. The number is very important. It is stamped on the cylinder and

cylinder head flanges.

REPAIR PARTS LIST

FOR

Do not fail to give it.

Parts may be ordered individually or in groups.

A group number printed in heavy type, followed by the letter ‘‘C,”” such as ‘‘6-C

- Piston,’”’ covers all items in that paragraph down to the first horizontal line.

An ordinary repair number printed in light type (such as 5), covers one part only,
including any parts which are ‘‘always fitted” to it.
numbers 6, 178, 4 or 8 cover one part only, but ‘“5’’ covers the part No. 5 and all parts

For example:

In Group 5-C, the

“always fitted’’ to it, as indicated by the bracket in front of the part names.

A Group may be ordered, less certain specified parts. 5 :
Any part without a repair number is listed directly after the numbered part with which

it is used.

Upper bases, cylinders, cylinder heads, etc., are numbered 1, 2, 3 and 4, beginning at

the governor end of the engine.

For example:

¢5-C, less No. 8.”

I\?epmr The group number in heavy type, when shown at the head Numﬁw Included
umber of a group of parts, includes all items mentioned in that| 1 2 3 4 in Group
Arranged group. Cyl. | Cyl. | Cyl.. | Cyl. Number
Numerically Eng. | Eng. | Eng: | Eng.
1=0Cylinder v e Eaoi i eligain i 1 2 3 4 .,
ik Cylinder, always fitted with head studs, exhaust nozzle studs e
and core hole coveristuds. i id oo it L L s tse i 1 2 3 4 [ !
Core hole covers (951 and 952) core hole cover gaskets (407), 4 sl 4 U
core hole cover nut, port cover (851), port cover gasket L\R
(418), port cover cap screws, and piston (5-C). 4
Gylindexr head studs oot bt Aue U L s S s s o 8orl2(160or24| 36 48
Cylinder head stud nuts (see 604 for balance of these nuts)..| 8or12/16or24| 36 48
Gyhnder exhaustnozale studs=ia v iaidedos o a e 100r121200r24| 36 48
Cylinder exhaust nozzle stud nuts. .......cocoveuiniivin e 100r12/200r24| 36 48
Cylinder core hole cover studs. .. couion ool abiii 6 12 18 24
Cylinder core hole cover stud nuts. ..........c.vevenenenn.. 6 12 18 24
Cylinder core hole cover cap screws, short.................. 4 10 16 22 L
Cylinder core hole cover cap screws, long................... 2 2 2 2 IS
2-C Upperbase. . v .. e 1 2 3 4 14-C S
2 Upper base, always fitted with cylinder studs, air pipe studs, -
cover studs, lubricator bracket studs, base plug (304), pipe
plugs, headless screw plug, base dowel (409), with nut, =
etankc pin oiler spout; (264)5 i g b ol i L S 1 2 3 4 J
Vpper base cylinder studs:: S BN et T 8or12|160r24| 36 48
Upper base:eylindep stud nuts. gl coic v v iie soslani s 8or12(160r24| 36 48
‘Upper-base air pipe studs . .vo.diioa o i i D0 Ui 6 12 18 24
Upper baseairpipestud nuts: s Gr i lst BBl e 6 12 18 24
tipperibase coveriptindsas . 5.kt d i Tt i e 6 12 18 24
Upper base cover stud: nuts:. o cuni o @lameiagh e s s i 6 12 18 24
Upper base lubricator studs (on governor end, upper base
o0 ) gt e A T s e S e D 4 4 4 4
Upper base lubricator stud nuts (on governor end, upper
bage only )i ce Lo e o TSRS s 4 4 L 4
Tpperbasempeplug: i, . . abiv e enis il e e lor22or 4 5 7
Upper base headless screw plug. . ....ooovvvviiiiiininn... 1 2 3 4
3-A Cylinder head, always fitted with combustion chamber
studs, starting check valve studs and relief valve bushing. 1 2 B 4
Cylinder head combustion chamber studs.................. 6 12 18 24 o
Cylinder head combustion chamber stud nuts.............. 6 12 18 24 4
Cylinder head starting check valvestuds.................. 2 4 6 8
Cylinder head starting check valve stud nuts............... 2 4 6 8
Cylinder head relief valve bushing ........ccovvvieienan.. 1 2 3 4
4 Piston pin dowel SPring SCrew . .. ....vueuereeneninennenennss il 2 3 4 5-C

Before ordering, read instructions above.

-
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Sien : ; Number Used On Tncluded
Numbers The group number in heavy type, when shown at the head | 1 2 3 4 in Group
Arranged of a group of parts, includes all items mentioned in that| Cyl. | Cyl. | Cyl. | Cyl. Number
Numerically group. Eng. | Eng. | Eng. | Eng.
5-C Pisbon v o bt vii e o 2 2 3 4 1-C
5 Piston, always fitted with piston ring dowels, piston pin
dowel (6), dowel spring (178), and spring screw (4)........ 1 2 3 4
Piston rings (8), and piston pin (7-C).
6 Bistoripin: dawely, i cus s et S Sl i e 1 % 3 4 5-C
T=C:Riston B s syl s S B ST 1 2 3 4 5-C
7 Piston pinsy il g LElons o sl e et TR P Sl g 1 2 3 4
Piston pin oil scraper (836), oil scraper spring (837), oil scraper
guide (839).
i 8 Pistoniring: (W 2oy in. sl ok G B U SRRt SO 4 8 12 16 5-C
18=-C Elywheal 1wl an oo et oo viiias So s ot miol sl B il
13 Flywheel, always fitted with hub bolts (401), hub bolt nuts,
shattiegtensionistuds 20w S e T L T st 1 4 1 1 1
Flywheel key (403).
Hlywheel shaft extension studs. .o v oah soddininiil sy 6 6 6 6
Flywheel shaft extension stud nuts. .........oovieeneenenn. 6 6 6 6
14-C Lower Base........ccciicvneiuiinsins 1 1 b
14 Lower base, always fitted with upper base studs, upper base
stud nuts, bearing cap studs, bearing cap stud nuts, pump
case studs, air pipe studs, bearing well drain pipes, bearing
well drain plugs, oil catcher drain plugs, upper base (2-C),
upper base gasket halves (197), bearing caps (805-C, 806-C
and 807-C), oil stops (812, 813 and 814).................... 1 1 1 1
Lower base upper base studs, short..........cocceiiininnen 12 28 44 60
Lower base upper base studs, long..........cccveviniiiain.. 4 4 4 4 <
Lower base upper base stud nuts........... 16 32 48 64
Lower base bearing cap studs (end bearing) (i} 6 6 6
Lower base bearing cap studs (center bearing)..............f.cu.u. 2 4 6
Lower base bearing cap stud nuts. .. ....oovveiiniiniarinens 6 8 10 12
Tower base pumiydageistinds s . oo w i Dol Do il Sl SRl s b (s 4 4
T.ower base pump ease studinute. o e s aal Srd v S LT L 4 4
Fower'hase aivipipestiids, Lia sy aol o inanan s oy sl ) 4 8 12 16
Lower base airpipe stud nuts. oii. oo, oo, i il oo 4 8 12 16
Lower base end bearing drain plugs............... eph 2 2 2 2
Lower base oil catcher drain plugs.........cvieieeiiiiennes 1 1 1 1
Lower base crank case drain pipes.............c.ieeiiennn, 1 2 3 4
Lower base bearing 0il well drain pipes.........c.oevveverenscoenrn 1 2 3
Lower base crank case drain cock.........cooeuuieniiininn 1 2 3 4
17 Connecting rod piston pin bushing, with dowels............. 1 2 3 4 18-C
Connecting rod piston pin bushing dowels................... 2 4 6 8
18-C Connecting Rod..................... 1 2 3 4
18 Connecting rod, always fitted with cap (20), dowels (181),
bolts (32), piston pin bushing (17), shim (22), bushing take-
up block (35), set screws with nuts and washers, and shims
(@ andidb) B 078 e g LR e LT R S 1 2 3 4
Connecting rod crank pin liners (19).
Connecting rod take up block set screws............c........ 2 4 6 8
Connecting rod take up block set screw nuts................ 2 4 6 8
Connecting rod take up block set screw washers. ........... 2 4 6 8
19 Connecting rod crank pin liner halves (furnished in pairs
only YT W Sy S s e 3 AT e lpr | 2pr | 3pr |4pr 18-C
20 GonnectingTod cap. b ity e 1 2 3 4 18-C
o2 Connecting rod piston pin bushing shim 1 2 3 4 18-C
25:C Cranle Shafbo: w0 T ITe 0 B S 1 1 1 1
25 Crankshaft, always fitted with oiler ring crankshaft studs,
air stop ring pins, counter weight dowels (138), counter |-
weight bolts (139) with nuts, and counter weights (26)... 1 1 1 1

Crankshaft crank pin oiler ring (253-C), oiler ring gasket
(405), oiler ring stud nuts, oiler ring screw, oiler ring lock
washers, air stop rings (165), springs (193) and for multiple
cylinder engines (165-A-C).

(For 3 and 4 cylinder engines, also air stop ring back lash
springs (392), pins (393), clips (394), bolts and nuts are
included)

Before ordering, read instructions on page 12,
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; Number Used On Ninbort ol 05
N%fgﬁg;s The group number in heavy type, when shown at the head | 1 9 3 4 Included N ?Eﬂg.s IThe aronp mimberin hoavy t3ps swhen=omwn At thehend | @80 | 2 Incé:lded
Arranged of a group of parts, includes all items mentioned in that| Cyl. | Cyl. | Cyl. | Cyl. in Group Arranged of a group of parts, includes all items mentioned in that Cyl. | Cyl. | Cyl. | Cyl. lﬁ'umfg‘ég
Numerically | group. : Eng. | Eng. | Eng. | Eng. Number Numgrically group. ‘| Eng. | Eng. | Eng. | Eng.
Crankshaft oiler ring studs.. 3 6 9 12 \ Bl T e ‘ 7
Crankshaft oiler ring stud s 3 6| 9|1 Al Lt R e e D
\ Crankshaft air stop ring pins. ..................... 2 4 6 8 179 Air suction pipe lower base shim...........cooovieiniiinnn. 1 2 3 4
26 Counterweight, always fitted with oiler ring studs 2 4 6 8 25-C 181 Consokingrod capdowali it L i e 2 4 6 3 18-C
Counterweight oiler ring studs........c..cueuue. e 2 4 6 8 182 i s S A G e e 1 2 3 1
Counterweight oiler ring stud nuts.............ooooiieininn 2 4 6 8 189 Eyebolt. . ........ G S 9 9 9 9
3 z 1o sEnanikenge At sStOP PINDIRCTOW. ) L oiit i f Sued sl Su L st 4 =
32 Connecting rod bolts, always fitted with nuts (34) and cotters 2 4 6 8 18-C 1t ! 8£:§1}§ gg’zz :i: :zgg ﬁﬁg :g;gx Toel waraliaia il Ll el 4 g ig %g 165A G
Connecting rod bolt cotters.............cooeiiiiinia..... % % 6 8 192 | Crank case air Stop Ting dOWelS. . . ..........cc....cieiiiiis 4 8 12 16 165A-C
33 Cylinders head gasket..................o.o.ee i 8 4 193 | Crank case air St0p TINZ SPHNES. « . ve vy iinnnnanis e iaens 81 16 [0 od =lE 8 165A-C
34 Conmeating tod bOlO nte, .. 0L iy it i e 105 Patentipiites o diemes 8 ol el e L ey
35 Connecting rod take up block. ...........coonun. 1 2 3 4 18-C \ Patent plate screws. . R e 2 2 2 2
44 Connecting rod shims, thick.................... 16 32 48 64 18-C Patent plate screw osbir 2 9 2 9
45 Connecting rod shims, thin................... 16 32 48 64 18-C 197 Lower base-upper base gasket halves 2 4 6 38 14-¢
48 Governor spring weight pin................... 2 2 2 2 501-C 198 Upper base cylinder gasket. . . ........ “ 1 9 3 4
51 Governor spring eyebolt. ..................... 2 2 2 2 256-C 199 Upper base cover and air valve gasket.............c....... 3 6 9 12
52 Governor sprngplies i e e Saiia i Lol T, St 4 4 4 4 256-C
70 Governor adjustimgscrew plate. ... iivio o ool i iain 2 2 2 2 501-C 201-C Injection Nozzle.................... ey 2 3 4
201 Injection nozzle body, always fitted with valve balls (202),
75-C Exhaust Nozzle. 1 9 3 4 valve'spring (203)°and tip (204) ool it o 1 2 3 4
7% Exhaust nozzle.............c.oooieieninen. : 1 2 3 4 202 %n_yectlon nozzldvalveibialli ittt meaoina Sl et } g 3 4 201-C
Exhaust nozele hand hole covers (381), hand hole cover el e cenlerb 3 S | A
gasket (76), hand hole cover clamp (282 205 {nject@on Dpipe nozzle conneetion. . .. i e aiit i e - % 2 3 4 |([421A-C 422A-C
76 Exhaust pot hand hole cover gasket .........ocoouvniunnnn. 1 1 1 2 225-C %‘1’2 ﬂﬁ?&:ﬁa&%ﬁ;ﬁfﬁe Caudinatie ol i et 1 % ?i ‘i \4234-C 424A-¢
76 Exhaust nozzle hand hole cover gaskets 2 4 6 8 75-C 216 Tilibrie forlinl e v 1 1 1 1
(it Exhaust nozzle cylinder gasket......c.ooiiniiiiiiiiioia, 1 2 3 4 217 TLubricator link pin, with nut and lock washer. ............. 1 1 1 i
Tubrieatorilinlc pinimhf o Lol s SO Gel s ol 1 1 1 1
. 83.C Clovernor Weight Pin.. ... 9 2 9 9 501-C Lubricator link pin lock washer.'.............cciiiiiiinnnas 1 2 1 1
83 Governor weight pins, always fitted with nuts.............. 2 2 2 2
ihtni (265) 225-C EBxhaust Pob. .0 .o i i 1 1 1 2
Governor weight pins grease cups . 225 Exhaust pot, always fitted with drain plug (and gland studs : .
(G}overnor HgeE %in i e % % g g o (667) and gland stud nuts for multiple cylinder engines only) 1 2
85 overnor spring adjusting screw 8 Exhaust pot top cover (615), bottom cover (616), top and
91 Injection pump discharge valve. ........civ oo ALl 1 2 3 4 ggg-g bottom cover gaskets (617), top and bottom cover bolts
421-A c and nuts, hand hole cover (281), hand hole cover gasket
Sl . s 1 2 3 4 122 A-G (76), hand hole cover clamp (282) and inlet flange (229),
92 Injection pipe pUID CONNECHION . vv v v en v viuisssioisvanas - ovginnsn 423A-C with gasket (618) and bolts, with nuts (for multiple cylinder
. & engines: also packing gland (666) and packing).
424A-C
229 %xﬂaus’c pot ilnlet ﬂlangfsie .................................... P fercui e 2 e 225-C
g 229 xhaust nozzle outlet flange..... froa 4%
; 117-C Combustion Chamber.............. 1 2 3 4 Exhaust pot inlet flange bolts withTnuts.....
117 Combustion chamber, always fitted with pipe plugs, start- Bl
ing tube (845) and starting spoon (119-C)................. 1 2 3 4 Exhaust nozzle outlet flange bolts with nuts. . .
: Combustion chamber pipe plugs...........coevieniea..... 3 6 9 12 233 Eﬁl :&lsttlggﬁfe?}{t}?? ﬂange bOIt nuts i i
118 Combustion chambergasket. e i v el Cosiuatni. 1 2 3 : 4 248 ‘Air starting cheok Valve 0age Hole DIE: s vt v e . ceos i
119-C Startmg BDOOTE LU LE Sy o 1 2 3 4 117-C 253-C Crank Pin Oiler Ring (two pi
~ piece). . 1 2 3 4 25-C
119 Starting ipoodnl stelrznl thla e e 1 2 3 4 Note.—Two-piece ring always furnished for repairs.
Starting handle (121) an sprmg ; 253 Crank pin oiler ring (two-piece), always fitted with cap
121 Starting spoon %ang%e, bwil’ch bolt, nut and lock washer. ..... { % Ié‘ 4 117-C pbc el (8l sl L 2 : 4.
Starting spoon handle bolt........................ s 4 Cranlkc pin OIler TINE CaR/BCIOW. il ie et s e st o %) 4 6 8
Starting spoon handle ]100112 nut A % % 3 4 Crank pin oiler ring screw lock washer 9 5 6 s
s Sg;gﬂ‘lg :ggg‘sg?&dgle DT WaslOh oot o 1 3 g i Hec Crank pin oiler ring crank shaft screw....... 1 2 3 4
138 CrllaE ot olti o ikt ool 5 q 6 3 25.0 254 Granksbinorler cing 8poubes 2o L e A s 1 2 3 4 2-C
139 Crankshagt oounterwelggt lﬁo%:s, vzl h nuts Z g 1(25 18 25-C 3
Crankshaft counterweight bolt nuts ..... 6 256-C Governor Spring 9 2 2 ) 501-C
164 Shalft extension oil throw ring. .............. o 2 2 2 % 460-C 3 S ST Pl
165 Crank case air stop ring (ONe Piece)......eiveverereienrsnen. 2 2 2 2 25-C 256 Governor spring, always fitted with spring plugs (52). ...... 2 “ 2 4
(Only furnished with Group 25-C.) Governor spring eyebolts (51) and adjusting screws (85).
165A-C Crank Case Air Stop Ring........ 2 4 6 8 25-C 258 s
: pinoller ringipluesl osiane Soe Sl Els Sl T e 1 2 3 4 253-C
Nore: Two-piece ring always furnished for repairs. h 260 Tiisetinaneb plu%lgper %prmg 1 2 3 1 | 531-C 533-C
1654 Crank case air stop ring (two pieces), always fitted with ) 265 Governor weight pin grease Cups. .......................0.. 2 2 9 2 83-C
screw (191), dowel (192) and lock Wire.................... 2 4 6 8 271 Lubricator, complete (for repairs, see Special Repair List). . 1 2 3 4
: ¢ : E Lubzicator bracketbolb, with nut ;... ...s i avioiiiansae 2 2 2 2
Crank case air stop ring spring (193). bl bracket ol bni: 2 9 2 2
3 z 7 3 217 Cooling water thermometer 1 2 3 4
167 Governor weight pin bushing. s sl et e ol 2 2 2 2 501-C ¢ / 981 Exhaus%t ol s % 1 6 3 75-C
$ - 281 Exhaust pot hand holecover:.....c...c...iven. 1 i 2 225-C
172-C Belt Pulley..... 1 Sa 44 """"""" 1 1 1 1 282 Exhaust nozzle hand hole cover clamp, with set s Sy 2 4 6 8 75-C
172 Belt pulley, always fitted with hub bolts (404) and nuts. . 1 1 1 1 282 Exhaust pot hand hole cover clamp, with set screws........ 1 1 f 2 225-C
Belt Pulley K. Exhaust nozzle hand hole cover clamp set screws. . L 2 4 6 8
elt Pulley Key Exhaust pot hand hole cover clamp set serews.............. 1 1 1 2
Before ordering, read instructions on page 12. 4 ; Before ordering, read instructions on page 12.
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22 : : : G TRUCTIONS No. 24920
4500 -Repair Parts List—Fairbanks-Morse Type ‘“Y*’ Vertical Oil Engines SUPPLEMEN TARY INS
R DESIGN, AND FOR STARTING
i Number Used On | FOR REPLACING CYLINDER HEADS OF EARLIE b ]
s °
Numbers | The group number in heavy type, when shown at the head 1 2 3 4 in Group % “Y" V t' 1 Oil Englnes ¢
Arranged of a group of parts, includes all items mentioned in that Cyl. | Cyl. | Cyl. | Cyl. Number - Iu rse er lca'
Numerically group. Eng. | Eng. | Eng. | Eng. Falrba nkS 0 2 g
: with Center Injection
297A-C N{Iajin(llBea.r}iﬂnﬁ %il Ciste)rn Gauge.. 2 2 2 2 & with the engine)‘
sed on End Bearings i ions sent wi
297A Main bearing oil cistern gauge body, always fitted with (See also the regula:!‘ instruct
gauge glass (825), plug (989) and gaskets (990)............ 2 2 2 2
ey Engine Cylinder Head, as shown below, has a movable stem (11.9)’ Wil ag
Main bearing oil cistern gauge pipe nipple.... ... Al 2 5 9 The ngine Uy AL le (201A). This is for use in starting only.
Main bearing oil cistern gauge pipe tee. .................... 2 2 9 i operating handle (121) near the injection nozzle . |
Main bearing oil cistern gauge pipe plug .................... bl B s bustion chamber by means of the injection pump, turn this
: Before priming the com sl AR . L A
| operating hsndle in a counter-clockwise direction until the projection on the .har.lo!le rests
298A-C Main Bearing Oil Cistern Gauge |...... 1o 4 i he injection pipe. After the engine has started and as soon as the ignitions are
: (Used on Center Bearings) . against the injee DIPE: half a turn in a clockwise direction. If the igni-
298A Main bearing oil cistern gauge body, always fitted with > recular. turn the handle back about one-half a tur g : 5
gauge glass (825), plug (989) and gaskets (990) ........... |...... 1.1 2 3 1 eg Lb, irresular, turn it again to the starting position and let the engine operate
: s become 1rT: ] . bty
tl()(;ler this c<)ﬂdit§on 11;1til the combustion chamber is hot enough for regular ignitions,
un
Main bearing oil cistern gauge body pipe plug............... |...... Lo 3 ‘hen the handle should again be turned one-half away. : ‘
308 Injection pump by-pass valvegland........................ 1 2 3 4 |/ B531.C v Wi ine jackets be completely filled with water
| 88-C It is absolutely necessary that all of the engine jackets - ill result
7 1 ﬁ before the starting torch is lighted. If thisisnot followed, cracked jacket walls will result.
310-C Outboard Bearing ................. 1 1 g 1 : ; : f HCE earlier design, the injection
310 Out-board bearing base, always fitted wfth cap studs, nuts, . : When cylinder heads with center injection .mplace others of i g ) iR
shim dowels, drain plugs, bearing cap (311), shims, thick 3 set somewhat earlier, so as to inject from seven to nine degrees !
(813), shims, thin (314), ol stops (319), ol cistern covers CHI n B : full load operation will allow without knocking.
(316), oil hole covers (317) and rings (M833).............. ALt ' : center of the main crank, or as early as the full load operat : Tho
When altering the setting of the injection cam, the position of the governor on the shaft
2 ; ¢ the
dingly.
Out-board bearing base cap studs.................ceen.... 4 4 4 4 should be changed correspon = - 3
Out-board bearing base cap stud nut. . Sl T8 R 8 | \ :oinal injection pipe may be used by straightening the bend at the upper (fnd
Out-board bearing base drain plugs. . .. Sy 2 2 2 4 (’( The origmal mjec Dl h tho extension furnished. The starting
i Out-board bearing base shim dowels. ...................... 2 2 2 2 ’ i d connecting to the new injection nozzle wit e ext S
o .OUt{board bearing base cap, always furnished with base(310) 1 1 1 1 310-C iy )‘? S t be changed to the position shown on the chart below, using the new parts
PUOaR: oo e Sl e Dl e i AT - T mus e cnan: : % R 2
o1 Qut-board bearing base cap shim, thick. G e ‘ burr}e 1 bending or shortening the burner tubing to suit. The outlet water pipe will
314 Out-board bearing base cap shim, thin. | 24| 28 | 24 | o4 310-C - furnished and bending T oot e avident when the new head is applied.
315 Out-board bearing base cap oil stop. . . .. 2 2 g 92 310-C 3 lso require o slight re-arrangement, whieh will be evident v
316 Outboard bearing base oil cistern covers 2 2 2 2 310-C §-GReOUITS jection Pipe, Cylinder No. 1
317 Outboard bearing cap oil hole covers. ... 2 2 2 2 310-C i 421.A-(.3 In_-'ec 19!1", dlp "\To  Sgaveatih
318 Outboard bearing adjusting wedge. . ....................... 2 2 2 2 319-C ‘ 421A I“i?ﬂﬁ?t?éﬁ' (%Bé ;’:} de; 0~5)’ and muts (420'and 206);
0660 o
319-C Outboard Bearing Sole Plate 1 1 il 1 G o P;pe,NCy;mt:er Nof%tf d with
bkt 5 : A Injection pipe, cylinder No. 2, always fitted w
319 O:g?g;gdaﬁgiﬁgsg sole plate, always fitted with adjusting : ; i £ 4224 I"é%‘ﬂggtfég: (gé_;’ gﬁd ;05% and nuts (420 and 206).
Outboard beﬁrlingkadjusging wedges (318), and sole plate cap 423A-C Injection Pipe, Cy;incller Nof:l t:: Ty
screws with lock washers. 5 tecti ipe, cylinder No. 3, always ed wi
B e thons (63 and 205), and nuts (420 and 206).
Outboard bearing sole plate adjusting screws. .............. 8 8 8 8 3 = jecti i linder No. 4
Outboard bearing sole plate adjusting screw nuts............ 8 8 8 8 424,A C In!ectlon-plpe,NCy4l Iways fitted with
Outboard bearing sole plate cap SCTEWS. .................... 4 4 4 4 B e tees 424A Injection pipe, cylinder No. aa “ﬁy@gg nd 206)
Outboard bearing sole plate cap screw lock washers. . ....... 4 4 4 4 be ot connections (in“d 200), and allte GGl S0
\ 5 487A-C Starting Burner Shield .
. = IR s hield with two cap screws and
329 Injection pump by-pass valve gland spring................. il ) { 531-C Comiste bt Cljlf_l‘:}gélferlse" (Furnished only when re-
332 Injection pump by-pass valve 1 2 3 4 o et Guo fisgpeide I p Rl R
340 Air starting check valve nut. . .. .....oooe e 1 1 1 1 854-C ‘ting burner shield cap screws.
s f ﬂ/”m g gtiiggg bz;ﬁg; shield cap screw lock-washer.
347 Brartimg burner tankcook. 2. o e e ST 1 1 1 I I J 685-C Starting Burner Brack?t . :
# X Chart 1929GN ; i mer bracket with bolt, nuts, anc
362-C Relief Valve......................... 1 2 Biajod P St:(;ctlﬁlfge &%?;?r (Fr\ilrrgished only when replacing
362 Rolictvalve body: e a0 TR Gal oleaihas b two piece side injection cylinder heads.)
Relief valve (363) and cap (364). . BEEAILS T ool 685B-C Starting Burner Bracket i
. s ‘ % mbusti . e -
j w{"‘ 3G Cy}l]mdcgerh :?Sdsag)ivf }slfarfﬁfxz c}‘lhelcklvca(jvc studs, 685B Starter burr‘lier ‘;)racket with cap screws, loc
363 %e%ieg va{ve L SRR N e i 2 3 362-C Jq (S ;nar?olief S Rl washer and nut.
eliclivalvemubs Tod, cooan i ol Lol 7 ITast iy 1 2 3 4 e S B . e di ter ‘A’ 5
364 BB vl o 1o 345 362-C . (i adrdor oy RE Head, e Bumer hex head cap sorews.
: fion 0 the repair number and the engine num- Burner hex head cap soréiws lock-washers.
Before ordering, read instructions on page 12. ‘ ber.) (Oaekt
b | agial e g o . i




—242%,,— Repair Parts List—Fairbanks-Morse Type ‘‘Y*’ Vertical Oil Engines

: Number Used On ¢
Repair : i Included
Numbers | The group number in"heavy type, when shown at the head i 2 3 4 in Group
Arranged of a group of parts, includes all items mentioned in that Cyl. | Cyl. | Cyl. | Cyl. Number
Numerically group. Eng. | Eng. | Eng. | Eng.
297A-C Main Bearing Oil Cistern Gauge.. | 2 | 2 | 2 | 2
y . (Used on End Bearings)
297A Main bearing oil cistern gauge body, always fitted with
gauge glass (825), plug (989) and gaskets (990)............ 2 2 2 2
Main bearing oil cistern gauge pipe nipple................... 2 2 2 2
Main bearing oil cistern gauge pipe tee. .................... 2 2 2 2
Main bearing oil cistern gauge pipe plug .................... 2 2 3 2
: 298A-C Main Bearing Oil Cistern Gauge |...... 1 2 3
; (Used on Center Bearings)
298A Main bearing oil cistern gauge body, always fitted with b
gauge glass (825), plug (989) and gaskets (990) ........... |...... 1 2 3
Main bearing oil cistern gauge body pipe plug............... |.ov... 1 2 3
308 Injection pump by-pass valve gland. ....................oo. 1 2 - 4 |/ B531.C
| 533-C
¥ 310-C Outboard Bearing ................. 1R )
310 Out-board bearing base, always fitted with cap studs, nuts,
shim dowels, drain plugs, bearing cap (311), shims, thick
(313), shims, thin (314), oil stops (315), oil cistern covers
(316), oil hole covers (317) and rings (M833).............. 1 1 1 1
Out-board bearing base cap studs...............vveern.... 4 4 4 4
Out-board bearing base cap stud nut. ...................... 8 8 8 8
Out-board bearing base drain plugs......................... 2 2 2 2 . .
i Out-board bearing base shim dowels....................... 2 2 2 2 ) ! (I}
311 ‘Out-board bearing base cap, always furnished with base(310) o LS =
(e S n PSSR e S e 3| 1 1 1 310-C ) / e
313 Out-board bearing base cap shim, thick......... LIS S Dt 4 4 4 4 310-C
314 Out-board bearing base cap shim, thin..................... 24| 24 24 24 310-C
315 Out-board bearing base cap oil Stop. ....................... 2 2 2 2 310-C
316 Outboard bearing base oil cistern covers.................... 2 2 2 2 310-C
317 Outboard bearing cap oil hole COVers....................... 2 2 2 2 310-C
318 Outboard bearing adjusting wedge. . ....................... 2 2 2 2 319-C
319-C Outboard Bearing Sole Plate ... ... 1 1 1 1
319 Outboard bearing sole plate, always fitted with adjusting
2 sorewsandmits Sloett ke Gl S SRR S e L e 1 1 1 1
Outboard bearing adjusting wedges (318), and sole plate cap
screws with lock washers.
Outboard bearing sole plate adjusting screws. .............. 8 8 8 8
Outboard bearing sole plate adjusting screw nuts. . 8 8 8 8
Outboard bearing sole plate cap screws. .......... U 4 4 4 4
Outboard bearing sole plate cap screw lock washers. ... ..... 4 4 4 4
329 Injection pump by-pass valve gland spring.................. 1 2 3 4 { gg;-g
332 Injection pump by-pass'valve, ... c.iiiee i dir el i o 1 2 3 4
340 Aur starting check valvemut.. .l v o e i 1 1 1 854-C
347 Staptme burnertanlcdocke iz, o0 Ll L e 1 1 1 1
362-C Relief Valve......................... 1 2 3 4
362 Relicbvalve botliy aimr i o0 0 o i2e s e sh g 1 2 3 4
Relief valve (363) and cap (364).
363 Helielvalvewithinut ol oo oo gl o v ey 1 2 3 362-C
Relief valve nut. ... : 1 2 3 4
364 Belickwalvo calll el bolns iy e el 1 2| 3 362-C
Before ordering, read instructions on page 12.
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SUPPLEMENTARY INSTRUCTIONS No. 2492C

FOR REPLACING CYLINDER HEADS OF EARLIER DESIGN, AND FOR STARTING

Fairbanks-Morse “Y” Vertical Oil Engines
with Center Injection

(See also the regular instructions sent with the engine)

The “Y” Engine Cyiinder Head, as shown below, has a movable stem (119), with an
operating handle (121) near the injection nozzle (201A). This is for use in. starting only.

Before priming the combustion chamber by means of the injection pump, turn this
operating handle in a counter-clockwise direction until the projection on the handle rests
against the injection pipe. After the engine has started and as soon as the ignitions are
regular, turn the handle back about one-half a turn in a clockwise direction. If the igni-
tions become irregular, turn it again to the starting position and let the engine operate
under this condition until the combustion chamber is hot enough for regular ignitions,
when the handle should again be turned one-half away.

It is absolutely necessary that all of the engine jackets be completely filled with water
before the starting torch is lighted. If thisisnotfollowed, cracked jacket walls will result.

When eylinder heads with center injection replace others of earlier design, the injection
cam must be set somewhat earlier, so as to inject from seven to nine degrees before dead
center of the main crank, or as early as the full load operation will allow without knocking.
When altering the setting of the injection cam, the position of the governor on the shaft
should be changed correspondingly.

The original injection pipe may be used by straightening the bend at the upper end
and connecting to the new injection nozzle with the extension furnished. The starting
burner must be changed to the position shown on the chart below, using the new parts
furnished and bending or shortening the burner tubing to suit.
also require a slight re-arrangement, whieh will be evident when the new head is applied.

421A-C Injection Pipe, Cylinder No. 1

421A Injection pipe, cylinder No. 1, always fitted with

connections (92 and 205), and nuts (420 and 206).
10660

422A-C Injection Pipe, Cylinder No. 2

422A TInjection pipe, cylinder No. 2, always fitted with
connections (92 and 205), and nuts (420 and 206).

Oyl No.g
eyl No.2
Syl No.3
424A-C Gyl Noa

423A-C Injection Pipe, Cylinder No. 3

423A Injection pipe, cylinder No. 3, always fitted with
connections (92 and 205), and nuts (420 and 206).

424A-C Injection pipe, Cylinder No. 4

424A Injection pipe, cylinder No. 4, always fitted with
connections (92 and 205), and nuts (420 and 206).

487A-C Starting Burner Shield
487A Starting burner shield with two cap screws and
two lock-washers. (Furnished only when re-
placing two piece side injection cylinder heads.)

nor 5 7
With Adjustable Hood Starting burner shield cap screws.

Starting burner shield cap screw lock-washer.

685-C Starting Burner Bracket

Chart 19290GN

685 Starting burner bracket with bolt, nuts, and
saddle (687). (Furnished only when replacing
REPAIRS two piece side injection cylinder heads.)
3C Cylinder head, always fitted with combustion 685B-C Starting Burn.er Bracket
chamber studs, air starting check valve studs, 685B Starter burner bracket with cap screws, lock-

and relief valve bushing. washer and nut.

(On orders for eylinder head, the diame@er AL
and the diameter ‘B’ must be given in addi-
]t)ion to the repair number and the engine num-

er.)

Burner hex head cap serews.
Burner hex head cap serews nut.
Burner hex head cap screws lock-washers.

The outlet water pipe will




o 686  Starting burner bolt with nuts.
Starting burner bolt nuts,
687  Starting burner saddle.
1§§§A (Sjtartgng tube.
ombustion chamber starting tube hughj
1l i ! e bushing.
; wzzj Cogr;sll)(l;sttfmn chamber starting tube bushing

1

0321001

Injection pipe extension (When 421A.
0 on. -C, 422A-C,
?ufrﬁsgédél)‘ 424A-C is ordered, one piece pipe is
Combust_ion chamber studs.
Combustion chamber stud nuts,
g}r sgar:}ng cﬁeck valve studs.
1r starting check valve stud
Relief valve bushing. e

33  Cylinder head gasket.,
63A Injection nozzle nut.

117B-C Combustion Chamber

17B Combustion chamber, alw. i
i I : ays fitted i

plugs, pipe bushing, starting tube blelshi‘zlgt?lopSISp)e
gasket (10.9), starting tube (845A), cooling
(Owatedr tube (212A), and starting spoon' (119»0):.,

n orders for combusti i
“(?d’tt‘flnd s diametle(’;l 9‘1113:1’1’11ber, the diameter

addition to th i
e € repair numbh

must be given in
er and the engine
M e R A B
Combustym chamber pipe plugs.

Combustion chamber pipe bushing.

ﬂllSC Combustion chamber gasket.

(On orders for combustion chambe
diameter ‘‘A” and the diameter ‘r‘lg’a’sifrfutéttg:

given in addition to the repai
e i pair number and the

119-C Starting Spoon

Starting spoon stem with spoon.
Starting spoon handle (121), and spring (122).

119

121 arti i
St&;&;ﬂgspoon handle with bolt, nut and lock-
Start}ng spoon handle bolt.
S:ar?ng spoon Eandle bolt nut.
arting spoon handle bolt nut lock-w ¥
122 Starting spoon stem spring. gt

201A-C Injection Nozzle

Injection nozzle body (201A), injecti

i\;&},égg_(202A),]injection nozzle vallve :31% ?GOSZXI)E
ion nozzle i 2 injecti .
o Siaso spring (203A), injection nozzle
201A Injection nozzle bod V
202A Injection nozzle valvse.
203A Injection nozzle spring.

204A Injection nozzle tip.

ggg }njecgon pipe nozzle connection,
njection pipe nozzle connecti 5
212A. Cooling water tube. S

213A Cooling water tube gasket.

Fairbanks, Morse @, Co.

(INCORPORATED) :

Chicago, IlI.

Atlanta, Ga.
Baltimore, Md.
Boston, Mass.
Buenos Aires
Cincinnati, Ohio
Cleveland, Ohio
Dallas, Tex.
Denver, Colo.
Des Moines, Iowa
Detroit, Mich.
Indianapolis, Ind.
Jacksonville, Fla.
Kansas City, Mo.
London
Los Angeles, Cal.

Louisville, Ky.
Milwaukee, Wis.
Minneapolis, Minn.
New Orleans, La.
New York, N. Y.
Omaha, Neb.
Philadelphia, Pa.
Portland, Ore.

Salt Lake City, Utah
San Francisco, Cal.
Seattle, Wash.
Spokane, Wash.

St. Louis, Mo.
Stuttgart, Ark.

St. Paul, Minn,

The Canadian Fairbanks-Morse Co., Limited

Halifax B

St. John, N. B. Hglg?l%?)n
Quebec Windsor

Montreal Winnipeg
Ottawa Regina

Saskatoon
Calgary
V_ancouver
Victoria

Copyright, 1921, Fairbanks, Morse & Co.
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Repair Parts List—Fairbanks-Morse Type ‘‘Y’’ Vertical Oil Engines - =55
Repair The group number in heavy type, yvhen shown at the head Number Used On _Included
Number of a group of parts, includes all items mentioned in that 1 2 3 4 in Group
Arranged group. Cyl. [ Cyl. | Cyl. | Cyl. Number
Numerically Eng. | Eng.'|Eng. | Eng.
392 Crank case air stop ring back lash springs .........cooiveeen foeennfinnn., 6 8 25-C
393 Crank case air stop ring back lash spring pins ...........oen |oeeenifiven.s 6 8 25-C
394 Crank case air stop ring back lash spring ¢lips .............. [..ooofooes. 6 8 25-
Crank case air stop ring back lash spring bolts ............. [......|...... 6 8
Crank case air stop ring back lash spring bolt nuts ......... [......|...... 6 8
401 Flywheel hub bolts with nuts.......civeviiiinianann 4 4 4 4 13-C
Flywheel hub bolt mubasel il 0 L onii iy winni o, 8 8 8 8
403 Flywheel key....... ooy 1 1 1 1 13-C
404 Belt pulley hub bolts with 2 2 2 2 172-C
Belt-pulley hub bolt nuts. .. 4 4 4 4
405 Crank pin oiler ring gasket...... e 1 2 5 4 25-C
407 Cylinder core hole cover gasket...........cocoeiuieen. 2 4 6 8 1-C
409 Upper base lower base dowel withnut................ 4 8 | *r12 16 2-C
409 Pump case lower base dowel with nut.............. 2 2 2 2 511-C
Upper base lower base dowelnut,.................. 4 8 12 16
Pump case lower base dowelnut................... 2 2 2 2
418 Cylinderport eover gaskeb. 2l ol L LT E 1 2 3 «4 1-C
419 Elywheekturpninoghbarensdel ol 0 Ul s sin Sk : 1 1 1 1
420 Injection pipe connection nut at pumpend................... 1 2 3 4 |[421A-C 422A-C
423A-C 424A-C
421A-C Injection Pipe, Cylinder No. 1..... 1 1 1 1
421A Injection pipe, cyl. No. 1, always fitted with connections
(02 and 205), and nuts’ (208 and:420) /. . cidii s 1 1 1 3k
422A-C Injection Pipe, Cylinder No.2..... 1 T 1 1
422A Injection pipe, Cyl. No. 2, always fitted with connections
4 (92 and 205), and nuts (206 and 420)..........c.ccviuiennn 1 2 2 1
423A-C Injection Pipe, Cylinder No.3..... [......[...... 1 1!
423A Injection pipe, Cyl. No. 3, always fitted with connections
(92 and 206% and hut 1206/ and:420): 5 =i niwSa g se i SO sl e il 1 1
424A-C Injection Pipe, Cylinder No. 4..... |......|......[...... 1
424 A Injection pipe cylinder No. 4, always fitted with connections
(92 and*205) and nuts (206:and 4200 s v i A SRl R e N R 1
432 Lubricator tube, cylinder No. 1, exhaust side............... 1 33 1 1
433 Lubricator tube, cylinder No. 1, air side........ 1 1 1 1
434 Lubricator tube, cylinder No. 1, governor side.. 1 1 1 1
435 Lubricator tube, cylinder No. 1, crank pin...... ;- 1 1 1
437 Lubricator tube, cylinder No. 2, exhaust side............... [...... 1 1 1
438 Lubricator tube, cylinder No. 2, airside..........co.ovovie [oun. 1 1 ot
439 Lubricator tube, cylinder No. 2, governor side...........c.. [...... 1 3§ 1
440 Lubricator tube, cylinder No. 2, erank pin. oo ceveeeeemesen oeeeaafini..n 1 1)
442 Lubricator tube, cylinder No. 3, exhaust side........c.coooun [ooneni]ooine. 1 ¥
443 Lubripator tabe; eylmder No. 3, air side. o vl ov b oo ca il ool 1 1
444 Lubricator tube, cylinder No. 3, governor side.. 1 1
445 Lubricator tube, cylinder No. 3, crank pin. ... Sl
447 Lubricator tube, cylinder No. 4, exhaust side. 1
448 Lubricator tube; eylinder No. 4, aip sido.. .. i e oo Do ol 00 LU 00t o 1
449 Lubricator tube, cylinder No. 4, governorside.........coooo [ovveni]iveniifonnnen 1
450 Lubricator tube; eylinderiNoj 4;icrank pingtis v by e o sl e 1
451 Tube elbow (lubricator or burner tubes).......... 6 10 14 18
452 Tube connector (burner tubes)........cc..covue.. 2 4 6 8
453 Tubestee (butner TUDER): ar s v el Sl sl co il i L 2 4 6
454 Tubeunion (lubriedtor erburpet tubeR)Et oltainartn i cufa L TR e T
460-C Shaft Extension.................... 1 1 1 1
460 Shetbantension o ioi s 0t DRl lOlE e di i ) 1 i 1 1
Shaft extension oil throw rings (164).
464-C Pump Strainer, Used on
Auxiliarg fuelipump. 5o 20 i e e 1 e 1 1
Front injection pump ¥ 1 1 1
Back injection pump...... P N L R S B it S 2 e S e
464 Pump strainer body with pipe plug........... 2 3 2 2
Pump strainer screen (465), screen body (466), strainer gasket
(467), bolts and nuts. )
Pump strainer body pipe DIUZ. ..o vuveaaisermneseetaniii 2 3 2 2
465 Pump strainer screen........ A 2 3 3 3
466 Pump strainer screen body 2 3 3 3 |1464-C 468-C
467 Pump strainer screen body gasket............-- 2 3 3 3
Pump strainer screen body bolt.............--- 8 A PR
Pump strainer screen body bolt nut 8 1280wl s

Before ordering, read instructions on page 12.




%—ﬁ, Repair Parts List—Fairbanks-Morse Type ‘‘Y’’ Vertical Oil Engines

Number Used On

Repair i Included
Numbers The group number in heavy type, when shown at the head 1 2 3 4 in Group
Arranged of a group of parts, includes all items mentioned in that | Cyl. | Cyl. | Cyl. | Cyl. Number

Numerically group. Eng. | Eng. { Eng. | Eng.
468=C ' Pump Stramer:'. . .. i sieloanlliaasliiin 1 1
(Used on Back Pumps of 3 and 4-Cylinder Engines) .
468 Phmpietrainer body, Vvl b i S B s P 1 1
Pump strainer screen (465), screen body (466), strainer gasket
(467) and screws.
469 Injection cam roller slide guide pump case gasket 1 2 3 4
470 Augxiliary fuel pump case gasket..........covvuen.. ‘s 1 1 1
471 Air starting valve cage elbow gasket............. 3 1 1 1 571-C
472 Pump case lower base gasket.........ooviiinenen Lt | 3 1 1
473 Injection pump slide guide gasket........oeveiininiiiinnn. 1 2 3 4
474-C Starting Burner with Adjustable Hood.. 1 2 3 4
474 Starting burner body, always fitted with tip (476).......... 1 2 3 4
Starting burner fuel valve (477), packing rings(483), gland
(478), gland nut (479), strainer screen (482), screen plug (481),
hood (475), hood plug (485), adjusting stop (480), tube
gland (490), and tube gland nut (491).
475 Starting burner hood with plug (485)....ccvveenenennenannnn 1 200153 4 474-C
476 Starting burner tip...... z 1 2 3 4 474-C
477 Starting burner fuel valve. 1 2 3 4 474-C
478 Starting burner fuel valve ng gland...... 1 2 3 4 474-C
479 Starting burner fuel valve, packing gland nut. .. .. 1 2 3 4 474-C
480 Starting burner adjusting stop with bolt and nut............ 1 2 3 4 474-C
481 Starting burner strainer sereen plug........coveiiereiiienans 2 4 6 8 474-C
482 Starting burner strainer screentic | sl il E S Tae F 2 4 6 8 474-C
483 Starting burner fuel valve packing ring. ....ccovevieiiiinn. 3 6 9 12 474-C
485 Starting burner hood: plug.i: .o hs il v o v iw s . Sl i 1 2 9 4 474-C
487-C Starting Burner Shield............ il 2 3 4
487 Starting burnerishieldi Jam s sl R i NN 1 2 3 4
Starting burner shield band halves (488), shield bolts, with
nuts, and clamp bolts, with nuts.
488 Starting burner shield band halves, always fitted with
elampai(@8Y). CEuia S N S 2 4 6 8
489 Starting burner shield band elamps. .. ....c.veuveuneenonn 2 4 6 8
Starting burner shield band bolts, with nuts................ 4 8 12 16
Starting burner shield band bolt nuts.... o ...coe i, 4 8 12 16
Starting burner shield clamp bolts, with nuts 1 2 3 4
Starting burner shield clamp bolt nuts. ...... 13 2 & 4
490 Btartingburner tubeigland { b it Sl T L 2 4 6 8 474-C
491 Starting burner tube gland nub. .. nis s s b e ite s 2 4 6 8 474-C
B01=C GOVOrnor ./ . il L e e 1 1 1 1
501 Governor spider, always furnished with hub bolt (506), with
e LI e S R T R 1 1 1 1
Governor spring weight pins (48), spring adjusting screw
plate (70), link weight pins, with nuts (504), governor links
(505), governor weights (507), governor weight pins (83-C)
and governor springs (256-C).
502 Governor sleeve, always fitted with sleeve pins (503)....... 1 1 1 1
503 Goverion sleave PN, i/ o i dl Tl s s Sl il e 2 2 2 2
504 Governor link weight pin, with nut.......c.oooviiiiiiiiaa.. 2 2 2 2 501-C
Governor link weight pinnut............... 2 2 2 2
505 Governer Tink b 5 el s SO Gl s Rl L R 2 2 2 2 501-C
506 Governor spider hub bolt, withnuts........covuvuvenennnn. 1 1 1 1 501-C
Governor spider hub bolt nuts. . ..... i 2 2 2 2
- 507 Governor weights, always fitted with weight
(G e B S S e s i A e TSR LT 2 2 2 2 501-C
511-C Pumb Case. . ... ool . bl 1 1 1 1
511 Pump case, always fitted with slide guide studs, push rod bl
guide studs, auxiliary fuel pump studs, air starting valve
cage studs, drain plug, oil level pipe plug, and dowel (409) i 1 1 1
with iputee s o ST O Bl e S O SR e LS T
Pump case cover (512) and cap screws.
Pump ense slide onideBhudsie i, Siah A itin T T 4 8 12 16
Purnopcase slide/gnideistud nutsl. < o iy i dana o, 4 8 12 16
Pump. casa.push rod guidemtuds i Lo 0hal e i sa . L s sl Ll faii 8 8.
Pump ease push rodignide stud:nutag. 2l Lod Uil Sliauil i sl s 8 8
Pump case auxiliary fuel pump studs. .......ocovvvuiiinn.n. 2 2 2 2
Pump case auxiliary fuel pump stud nuts.................... 2 2 P 2
Pump case air starting valve cagestuds..........ocoevnenn 4 4 4 4
Pump case air starting valve cage stud nuts................ 4 4 4 4

Before ordering, read instructions on page 12.
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Repair 3 o . N um;er Us3ed On . In c(l}u ded
by The number in heavy type, when shown at the hea in Group
ﬁlrl;lngfg of ag,rgggup of parts, includes all items mentioned in that | Cyl. Cyl. | Cyl. | Cyl Number
Numerically group. Eng. | Eng. | Eng. | Eng.
Pump 856 drain PIUZ. o coeecvniaaeiineiriuereisieriiosens 1 1 1 1
Pump case oil level plug. ........ B MG b R 1 1
Pump case lower base cap screws..... 2 Dkl e
Pump case lower base cap screw washers 2 Dilus Ser e (MATE L
512 PUump Case COVET. ... ccneauaraesrasnes 4 1 i 1
Pump case cover cap SCIews. ... 2 2 2 2
513 Pump case 01l throw.....ooveeveiniiiiiiiiiiiiiiinininne 1 1 1 3
516-C Auxiliary Fuel Pump............... 1 1 1 il
516 Ausiliary fuel pump body, always fitted with plunger (517). 1 1 1 1
Auxiliary fuel pump valves (519), plugs (520) and pin (518).
517 Ausxiliary fuel pump plunger. ... 1 1 1 1 516-C
518 Auxiliargr’ fuel pump plunger pin, with cotters 1 1 1 i 516-C
Auxiliary fuel pump plunger pin cotters. . 2 2 2 2
519 Auxiliary fuel pump valve............... 2 2t 2 516-C
520 Augxiliary fuel pump plug..... 2 2 2 2 516-C
524 Augxiliary fuel pump eccentric 1 1 1 1
525-C Auxiliary Fuel Pump Eccentric Strap..... 1 i 1 1
525 Augxiliary fuel pump eccentric strap half, always fitted with -
strap half (526), shims (527), bolts (528) and lock washers.
526 Auxiliary f?el pump eccentric strap half, always fitted with
strap half (525) )
527 Au)dligry fuel pump eccentric strap shims................... 2 2 2 2 525-C ‘
528 Auxiliary fuel pump eccentric strap bolts, with nuts and cot-
i R el ey gl B S B R e e e By S 2 2 2 2 525-C
Auxiliary fuel pump eccentric strap bolt nuts. 2 2 2 2
Auxiliary fuel pump eccentric strap bolt cotters. . 2 2 2 2
Auxiliary fuel pump eccentric strap bolt lock was 2 2 2 2 G
529 Ausxiliary fuel pump eccentric drive studs............. 2 2 2 2 46-
Auziliary fuel pump eccentric drive studmutass i el e 2 2 2 2
Ausiliary fuel pump eccentric drive stud cotters............. 2 2 2 2
531-C Injection Pump (Back)............. [-.---- 1 2 3 “
531 Injection pump body, always fitted with pipe plug, plugs /
(534), plunger (535), suction valve (536) and suction valve 3
Spring (B3T) 0 o s L AN s e e s R e e 1 2
TInjection pump plunger spring (260), discharge valve (91),
discharge valve spring (537), by-pass valye (332), by-pass
valve gland (308) and by-pass valve gland spring (329).
533-C Injection Pump (Front)............ 1 1 1 L
533 Injection pump body, always fitted with pipe plug, plugs
(534), plunger (535), suction valve (536) and suction valve .
spring (537)...c...t b e O S S e 1 1 1
Injection pump plunger spring (260), discharge valve (91),
discharge valve spring (537), by-pass valve (332), by-pass
valve gland (308) and by-pass valve gland spring (329).
534 %n ection pump plug. R R % 2 é 2
njection pump pipe plug. . 5 7 g
535 Injection pump plunger...... 1 2 S 2 531-C 533-C
536 Injection pump suction valve. . : 1 2 3 .
537 Injection pump suction or discharge valve spring............ 2 4 6
546-C Injection Cam........... Spddod 1 1 1 1
546 Tnjection cam, always fitted with clamp (547), rivets (548), b
: cap screw, pin (566) and studs (529)......c.coeeeiiiiiiiins i 1 1
547 Injection cam clamp, with cap screw il 1 1 } 546-C
Injection cam clamp cap sCrew...... o he 1 1 % ; A
548 Injeetion cam clamp rivets.....coeeeeneerireeeariiioen e 2 2
550-C Injection Cam Roller Slide Guide (Front)... 1 I 1 1
550 Injection cam roller slide guide, always fitted with injec- ; y
tion pumpstuds. . c. i e, At TAe S e e TRl 1 1
Injection cam roller slide (551-C).
e - 7 5
Injection pump slide guide studs.......ocoevernniiinianienns 2 2 2
Injection pump slide guide stud nuts.......covvuiaiaieeiens 2 2 2 2
551-C Injection Cam Roller Slide......... 1 2 1 % ggg:g
551 TInjection Cam Roller SHde. ...oovveenneeeiiiniernnaiaieen 1 2 3 b
Injection cam roller (5523, pin (553) and lock pin.
1 1 \551—8, 654-C
j 1 ke W ate T e e s 6 W e ST e K Mie e e eleralnn s ele WieisTals § 655_ .
552 Injection cam roller : {551_0, fhs
553 Injection cam roller Pill. ceveeneeeseesesrouesernoeecencscens Lol 2' 1 {655-C
TInjection cam roller pin lock pin.....cveeeenreeeeeeinnen. 9 4 2 4

Before ordering, read instructions on page 12,
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Repair Number Used On ﬂ S 5 ? Number Used On
3 Included I 2 % Repair The group number in heavy type, when shown at the head Included
XT;lmberg Thf group number in heavy type, when shown at the head| 1 2 3 4 in Group AL ] (’ ‘ : Number of a group of parts, includes all items mentioned in that 1 2 3 4 in Group
N I‘an_geu of a group of parts, includes all items mentioned in that| Cyl. | Cyl. | Cyl. | Cyl. Number e Arranged group. Cyl. | Cyl. | Cyl. | Cyl. Number
umerxc?, y group. Eng. | Eng. | Eng. | Eng. : " Numerically Eng. | Eng. | Eng. | Eng.
DI 557-C Injection Pump Hand Lever....... 1 P 626 Injection pump suction valve push rod adjusting screw...... 1 2 3 4 -
557 Injection pump hand lever, always furnished with rivet....| 1 | = [l l[l100 o 627 Injection pump suction valve Dusﬁ I‘Og adjusting screw nut... i % g 2 ]‘525'0 642-C
1“1(2053)()"5 plil'lmp(;éﬁﬁld léaverttlatch bolt (558), rivet, handle . ' 6% %i?;%%ﬂ?? 5 L D et il Talia b g
, spring and cotters. ; ‘
o Injection pump hand leverrivet................cccuvunn... 1 O R e i I?%?::éognﬁggelf aigcﬂ&%rvkg:ﬁ ;ﬁfg;.)md ''''''''''' % :
Injection pump hand lever latch bolt. ........ 1 2 e 557-C - 642 Injection pump suction valve pushrod.........covvvvininnn fonvnifonnnes 2 2
559 Injection pump hand lever latch handle ...... 1 2 557-C
560 Injection pump hand lever latch sprivead ol g 1 2 557-C Injection pump suction valve push rod adjusting screw (626),
Injection pump hand lever latch spring cotters. . 2 FRAREE SR ) serew nut (627) and spring (628).
561 Injection pump hand lever pin, witheotters .00 buido .. 1 2 1 1 §
565 Injection pump hand lever pin cotters....... 2 4 2 b _ 650-C Injection Cam Roller SlideGuide(Back) |...... DS EE
566 ﬁi; :z:ﬁggg g:ﬁ- SEaf oo 1 il 1 2o 650 Injection cam roller slide guide, always fitted with studs.... |...... 1 Lt Lo
1 1 rive pin .. 1 1 1 1 546-C
570 Alrgtartinsivalve [ 0l TRl G R 1 1 1 1 571-C Injection cam roller slide (551-C).
. ¢ 571-C Air Starting Valve 1 1 1 1 Injection cam roller slide guide studs. c..cveuvvnevnieinenns [oensnn P R
571 Air starting valve cage, always fitted with elbow studs. .. .. 1 1 1 23 Injection cam roller slide guide stud nuts..........coeveene [uonen ik il 9L e
Air starting valve (570), elbow (574), nuts, shims (573), : 651-C Injection Pump Plunger Push Rod Guide.. |......|...... 2 2
elbow gasket (471), and air cock. 651 Injec%ion pump plunger push rod guide always fitted with : 5
573 Air starting valve cage pump shims. ... 3 3 3 3 571-C - o
574 Air starting valve cage elbow. ... 1 1 il 1 571-C . Injection pump plunger push rod (659)
A}r starting valve cage elbow studs................. 4 4 4 4 571-C
Air starting valve cage elbow stud nuts. ............ 4 4 4 4 571-C - Injection pump plunger push rod guide studs. ... 4 4
Air starting valve cage elbow air cock . ..... 1 1 1 1 5711-C B Injection pump plunger push rod guide stud nuts 4 4
577A-C Crankshaft Shim.. ... ......... jecti i i
5T7A Crankshaft shim halves, thick (for 14x17 size engines only) . 51; é 51; é . . 652-C Injection Cam Roller Slide Guide(Back). |......[......[...... 1
¢ s i 652 Injection cam roller slide guide, always fitted with studs.. [......[......|...... A
Crankshalt shim halves, thin (578A) (for all size engines).
4 oz Injecti 1ler slide (551-C). /
578A Crankshaft shim halves, thin (for all size engines).. ........ 6 6 6 6 577-C i S b il . -
. Crankshaft shim cap Screws.. ....................... 8 8 8 8 v Injectionicam roller slide suidestuds iyt o bl upssrlie s nin sl i 2
585 Air valve leather No. 1 (not used on 12x15 size engines). 1 b 3 4 588-C Injection cam roller slide guide'stud nuts.........ccoovvvends [oeiai]onenii]onnnes 2
gg? ﬁ;r va{ve {eatﬁer go. 2 1 2 3 4 588-C
ir valve leather No. 3 1 2 = 654-C Injection Cam Roller Carrier (Lower).... |......|...... 1 1
588-C Al Val 3 5 i 654 Injection cam rolleJr carrier, lower, always fitted with mush- : '1
O BIUNGle . e E e R e e e
588 Air valve leather No. 4........ s % g g i e sy '
Ai]{I Vallve leather No. 3 (587), leather No. 2 (586) and leather o Injection cam roller (552), pin (553) and cotters.
O- 1 (585), (585 not used on 12x15 size engines.) = .. 655-C Injection Cam Roller Carrier (Upper).... [......|...... it Al
gg? ﬁu vallve ring 1\1;1 0.21 (not used on 12x15 size engines)...... 1 2 3 _4 593-C 5 = Inﬁ?ﬁ xzﬁ%%l)n o b i ot 1 1
ir valve ring No. 2. .......... ... e e h : 4 + b | room (658). L Sl et ) SR bk 1
592 Air valve ring No. 3. ;) 2 3 4 5 jecti i
--------------------------------- 93-C Injection cam roller (552), pin. (553) and cotters.
: . 593-C Air Valve Rings 1 2 3 i 656-C Governor Rocker Arm 2 2
593 Adrvalye mine No 4485, S SRRl .l 5 b [ g o) 3 4 656 Governor rocker arm, always fitted with mushroom (658).. |......|...... o 2
Air valve ring No. 3 (592), ri . i ;
(590, (590 ngot used (on %25‘51%5;{3033@(3281))’ and ring No. 1 3 £ Gg’é gliectioill cam roller car}iier S e sl o S AR R PO L Z i L0 G0
5 6 amirdllerichrrier mishroomssd o0 i oo Lacn Ll U ek oo e - -
ggf’; ﬁlr va%ve SEmhgsC s L s S 200r24/400r48| 72 96 ggg ?O.Vir.mr S mlushroom.}.l. el A e s e g % ggﬁ' ¢
Airivalve soab i Aol e R R R o 1 9 3 4 njection pump plunger pushrods................. =
598 Air valve guide, al fitted wi ) : 660 Injection cam roller carrier shaft collars.......... 2 2
500 ﬁu‘ \{a%ve guige stuvc‘ié?,?_ o .f: with stud (599) % % g ‘i 2 %njec?on cam roHer carrier sll:ag, sit screws. i g g
ir valve guide stud nut. . njection cam roller carrier shaft set screw nuts. ..
Air valve guide stﬁd il:ck W % % g i 665 Exhaust pipe elbow connections.................. tineinard
Air valve guide stud cotter. . . .. ... ... ... 666 Exhaust pipe exhaust pot packing glands......... 3 L 225-C
g T 1 2 3 4
602 Loweristep handle: o1 ol HE BRI i 1 1 1 667 Exhaust pipe exhaust pot packing gland studs....... 12 16 225-C
282 gpper step handle. ..... I e 1 1 5 3 o %x}ﬁaust pipe, ieghaust pot packing gland stud nuts. s 13 16
pper step nut........ s | Exhaust pipe elBow eomnections. . «oi. v vasvsnsnendpvsiinas Loconnaliosend 0 & o
28‘% prer i Sl g 4 05 2 2 1% 671 Exﬁaust pipe straight co:in)mic‘ciorgs].J ................ 4% oty
Pobvatend ol - 0 L R xhaust pipe connection bolts with nuts....................
g(l)%} ]Ii)oflver HtepialT e TRET N el i % % ? Exhaust pipe connection bolt nuts........cocovviniiinan... 40 32
zhaust pipe nipple... . ¢, i AR F
615 Exhaust goaz tog) gover """""""""""" { prgieE e i 225-C 3 675-C Starting Burner Tank............. 1 1 1 1
g%g Exhaust pot bottom cover. . SANeEe 1 1 1 3 225:(} 675 Startingl burner tank body, always fitted with studs and : . : "
xhaust pot cover gasket. ....................... - : pIpe plug: & e el e M e e e
Exhaust pot cover bolts with nuts ............. zi 2i 22 4§ s y ; :
Exhaust pot cover bolt nuts . .................. Lo 2% 24 43 Starting burner tank cover (676), cover nuts, gasket (682),
618 Exhaust pot inlet flange gasket................... Ll ke 225-C 5 plug (677) and pipe (678).
618 Exhaust nozzle flange gasket. ................ 4 1 e e e e t i
618 Exhaust pot elbow gasket.................... 2 5 ; Sgart;ng lgurner zanﬁ cover szugs. soga A e i i i :i
SRl L el ik s arting burner tank cover stud nuts. ..
625-C Injecti i L Starting burner tank pipe plug.......... i L 1 1 .
(%]seéon fP ump Suction Valve Push Rod| 1 2 1 2 X \ 676 Starting burner tank cover............. 1 1 1 1 675-C
ip on front pump and back center pump.) i i
625 Injection pum; i ; - 4 677 Starting burner tank filling holeplug..............c.coonent 1 1 1 1 675-C
J pump suction valve push rod... 1 2 2 2 - 1 % .
caniiag st B B R 2 g 678 Starting burner tank outlet pipe, always fitted with screen
Injection pur?p suction valve push rod adjusting screw (626), A (e S e R R i 0 1 i) 1 1 675-C
serew nut (627), and spring (628). ] 679 Starting burner tank outlet pipe screen..................... 1 1 1 1 675-C

Before ordering, read instructions on page 12. L Before ordering, read instructions on page 12.
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i Number Used On
4 J = Repair Included
Repair : R O Included K e Nunl:bers The group number in heavy type, when shown at the head | 1 2 3 4 in Group
Numbers | The group number in heavy type, when shown at the head 1 2 3 4 in Group W \ (4 Arranged of a group of parts, includes all items mentioned in that | Cyl. | Cyl. | Cyl. | Cyl. Number
Arranged of a group of parts, includes all items mentioned in that | Cyl. | Cyl. | Cyl. | Cyl. Number 4R Y Numerically group. Eng. | Eng. | Eng. | Eng.
Numerically group. Eng. | Eng. | Eng. | Eng. ¢ s
i i 819 Main bearing lower shell, governor end, always fitted with Y
680 Starting burner tank braeket......... i caisii i s 1 1 1 1 . k -upper shell (818) and dowels.........c.civivioaiveaiieninne 1 1 1 1 818-C
Starting burner tank bracket cap screws. . i 2 2 2 2 ; 820 - IMain beaming shellidowelsl, F o i L SR 2 4 6 8
681 Starting burper tank bracketwashers. 0.0 o0l asiei e als b il s e bl Tesohi L . %
681 Lower step washers.................. A Sl O U e R g 821-C Main Bearing Shell, Center........ |...... 3! 2 3
682 Starting burner tank.cover gasket.........ooiiueiaiiiniines il 1 1 1 675-C 821 | Main bearing upper shell, center, always fitted with lower
g shells'(822) and dowels.i -t it b ose it s s RO 1 2 3
685A-C Starting Burner Bracket for Burner with Ad- . : : ;
jastablelHood :: |1 el s et b SR e 1 2 3 4 Main bearing shell shim, thick (831), and shim, thin (832).
685 Staxting:burner brackety: i o 8 R I R UIE ol Sl 1 2 3 4 7
Starting burner bracket adapter (688), cap screws, nut and ; 822 Main bearing lower shells, center, always fitted with upper
lock washer. ¢ shell (821) and dowels. .. .......... o R e 2 4 6 821-C
> 7 823 Main bearing shell shim, thick, opposite governor end...... 4 4 4 816-C
685-C Starting Burner Bracket for Burner with Sta- : * 84 Main bearing shell shim, thin, opposite governor end.....:.. | 24 | 24 | 24 | 24 816-C
685 tiondry Hood...... ... .t siiniici . 1 2 3 4 825 Main bearing oil gauge glass ........ e e Pe i et 2 3 4 5 { 297-AC
Starting burner bracket.... 1 2 3 4 5 R G . v % i 4 y ag-éc
i : y 82 ain bearing shell shim, thick, governorend............ Vi -
Starting burner bolt (686), with nuts and saddle (687) 898 Main bearing el T b ggvemor e E oo 2 | o 818-C
= 7 : 830 Main bearing Cap COVEr. ..u.ceuasssboasiamiossees Sen i 2 3 4 5 {805-0 806-C
686 Starting burner bolt, with nuts............: A R AR i 9 3 4 685-C 807-C
Starting burnerbolt nuts...c..ociio Kl L 2 4 6 8 g 831 Main bearing shell shim, thick, center........cocoeveeeesens fiunnn. 4 8 12 821-C
687 Starting burner saddle.......... ..., 1 2 3 4 685-C - 832 Main bearing shell shim, thin, center.........v.oeeeii e foanin 24 8 | 72 821-C
688 Starting burner bracket adapter.......... R il 9 3 4 685A-C 833 Main bearing oil ring............... 2 3 4 5
Starting burner bracket adapter screws with nuts 2 4 6 8 : M833 Outboard bearing oil ring: ¢, . oL ot e R I IERun v o v 2 2 2 2 310-C
Starting burner bracket adapter screw nuts....... 0 4 6 8 836 Piston pin oil scraper, always fitted with pipe (838), dowel
Starting burner screw with nut and lock washer. . 1 2 3 4 (840) and pipe pin i 1 2 3 4 7-C
Starting burner SCrew nut............coeuenns 1 2 3 4 837 Piston pin oil scraper spring. .. . s 2 3 4 1-C
Starting burner screw lock washer.............ccooovivnenn.. 1 2 3 4 838+ Piston pin oil scraper pipe with pin. i 2 3 4 7-C
4x = 839 Piston pin oil scraper pipe guide. . 1 2 3 2 7-C
693 Auxiliary fuel tank overflow pipe....... e s 1 1 1 1 ) 840 Piston pin oil scraper dowel. ... 1 2 3 4 7-C
Auxiliary fuel tank overflow pipe union..................... 2 2 2 2 N e Piston pin oil scraper pipe pin 1 2 3 4
695 Injection pump suction pipe. (See, also, 703)............... 1 1 il 1 0 845 Starting tube.......... 11042 3 4 117-C
699 Bdmp caspoilerpipel ool clal Do LU el Ll e e 1 1 851 Cylinderport cover.. ... i ios b onai s s i 1 2 3 4 1-C
700 ST Starting pipellippeny et Bl B il B e i 1 i 1 S 853 Air starting check valve, with nut (340) and cotter. 1 1 1 1 854-C
701 Airstartingipe,dower biiis (0Bl G R e 1 1 1 1 ’ Air starting check valve cotter. 1 1.1 1
Airetarting pipemipple s ol o sl s Ul a B 2 2 4 4 g
Aivstarting bipe tmant ol Lol CaDE s Cose ol SR e 1 i 2 2 % 854-C Air Starting Check Valve.......... 1 1 1 1
Adr gtarting pineelbows =002 Jhii i Sala ek st U 2 2 2 2 L y N 854 Air starting check valve Cage. .....veuesveranerrniossnsls foid 14 1 1 1
AAirstarting pipe elbowsaA5S s Giius e LR lsal s s S 1 1 f s i 2o ; . .
703 Injection pUInp SUCKION PIDE .t ose . b i i s el § - e Air starting check valve (853), inlet flange (855), spring (856),
706 Starting burner fuel tube from tank to burner S5 & stop (857), washer and gasket (858) i
707 Starting burner air tube from tank to burner................ § z
708 Starting burner fuel tube from tank to tee.................. 1 1 1; b Al 855 Air starting check valve inlet flange il 1 1 13 854-C
709 Starting burner air tube from tank totee................ Faidls 1 1 g | e 856 - Air starting check valve spring.... 1 1 1 1 854-C
710 Starting burner fuel tube from tee-to burner No. 1, 2 or 3.... 1 9 3 5 857 Air starting check valve stop....... 1 1 1 1 854-C
711 Starting burner air tube from tee to burner No. 1, 20r3.... 1 2 3 f Air starting check valve spring washer. ... 1 1 i1 1
712 Starting burner fuel tube from tee to flywheel end cylinder. 1 1 1 2 858 Air starting check valve inlet flange gasket. . 1 1 1 1 854-C
713 Starting burner air tube from tee to flywheel end cylinder.. 1 1 1 iy 951 Cylinder core hole Cover, plain. ...vouweassennessness 1 2 3 4 1-C
“14 Starting burner fuel or air tube from tee totee............. |.oooo]ov..t. 2 4 952 Cylinder core hole cover, tapped ............cccovu... ey 1 9 3 4 1-C
\ 4 953-C Injection Pump Hand Lever, Front....... |...... & 1 1
& g‘]‘&r zgl)e elbows, connectors, tees and unions, see 451, 452, o 953 Injection pump Jhand lever, all,ways furnished with rivet... | 1 1 1
For tube clamps, see 1011. iy TInjection pump lever latch handle (559), rivet, bolt (558),
805-C Main Bearing Cap, G End i 7 ; ; \ spring (560) and cotter. ok
% ,805-C Mamn Bearing Cap, Grovernor knd..... | S 7 . 954-C Injection Pump Leyer, Back.......... 2 3
e M%égo?:iﬁnfi,fgg i,fflovemor end, always ﬁttedthh cover 1 1 11 1 tLie | 954 Injection pump hand lever, always furnished with rivets.... |. 2 3
806-C Main Bearing Cap, Opposite Governor End... 1 1 1 i 1-Cc ; foiclos CAI handle (956), spring (957).
806 Main bearing cap, opposite governor end, always fitted with : ' : In]ect}on pump lever latch = 'th( tt)er pins ) 3
coves (8al)iand hinge piny, i e T TR R 1 1 1 1 ; 955 Injection pump lever arm pin With COGLEI PIIB....cxeesvinsee
) Injection pump lever arm cotter pins...... e b b 12k 4 6
807-C Main Bearing Cap, Center......... |...... 1 2 3 14-C & 956 Injection pump lever latch han&}e. st akseteel A e el 2 3 954-C
807 Main bearing cap, center, always fitted with cover (830) and e’ Injection pump lever latch %an dle rw;an """""""" 2 g 3 954-C
Bifige pill o e X T Loar g U S DA N s S e 1 2 3 y 957 Injection pump lever latch handle spring : 3 '
o 958 Injection pump lever link (upper and lower)si tectinsns e 2 2
812 Main bearing oil stop, governor end. . . . 2 2 2 2 14-C 3 ;959 Injection pump lever l}nl‘; (gen'tcer) """""""" e T § oo é
813 Main bearing oil stop, opposite governor 2 2 2 2 14-C s %o %n 002}0: pﬁﬁg 1};5::5 %{;’e;lp‘gi s pms """"""" o 2 e
: i % : actin 1 cotter pins.s . ..ivoucn, o
i ol i o AN £ : . 4 o s 3 Injection gump hand lever cotter pins..... e i é g
816-C Main Bearing Shell, Opposite Governor End.. 1 1 1 1 961 Injection pump lever arm . ........ s basneh i AT ft
816 Main bearing upper shell, opposite governor end, always S _ 962 Injection pump lever arm Eﬂcxﬁ gﬂtg;%lin‘go‘tt?f ms Z g
fitted with lower shell (817) and dowels..........c..uu... ;i 1 1 1 L Injection pump lever arm fulc! 4
. o . ! . o i 5 o iliary Fuel Tank................ 4 1 1
Main bearing shell shim, thick (823), and shim, thin (824) o R bietadtonper ftied wiik dover (350 :
817 Main bearing lower shell, opposite governor end, always pin, drain plug, g‘augelglass plug @ ),ga.s oo B e 1 1 1
furnished with upper shell (816) and dowels............... 1 1 1 1 816-C . glass (991) and pipe plug..........---
- s L COTEDL it ceadaus i il 1 1 1 985-C
818-C Main Bearing Shell, Governor End.... | 1 1 1 1 ! 986 Augziliary fuel tank cover........ s oesies SR AR :
818 Main bearing upper shell, governor end, always fitted wit. L ) t\ Augxiliary fuel tank cover hlmge Pl s oo o e Ml ]i % i %
lower shell (819) and dOWelS. . .. ueeniieunssanssdsanns 1 1 1 1 * i Auxiliary fuel tank drain plug. ......c.oc- 1
\ \ Auxiliary fuel tank pipe plug......oooveeoraeenrnoionneiinninl 2 ool foniuen
Main bearing shell shim, thick (827), and shim, thin (828) i Before orderin g, T ead instructions on page 12,

Before ordering, read instructions on page 12.
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Repair ’ M "Included
Numbers | The group number in heavy type, when shown at the head| 1 7 3 4 in Group
Arranged of a group of parts, includes all items mentioned in that Cyl. | Cyl. | Cyl. | Cyl. Number

Numerically group. Eng. | Eng. | Eng. | Eng.
989 Auxiliary fuel tank gauge glass plug. ....................... 1 1 1 1 985-C
989 Main bearing oil cistern gauge glass plug ................ ... 2 3 4 5 { 22,9:2-0
98A-C
990 Auxiliary fuel tank gauge glass gasket. .................... 2 2 2 2 985-C
990 Main bearing oil cistern gauge glass gasket ................. 4 6 8 10 { gs?ﬁ-g
98 A-
991 Auzxiliary fuel tank gauge glass. ................ooeueeeinn. 1 1 1 1 985-C
Auxiliary fuel tank to bracket bolt with nut. ............... 2 2 9 2
Auzxiliary fuel tank to bracket bolt nut. .................... 2 2 2 2

1010 Lubricator tube clamp with 2 screws (for one tube). T il 4 3 3 3

1011 Lubricator or burner tube clamp with 2 screws (for two tubes)| 4 8 10 12

1012 Injection pipe clamp with 2 screws (for one DING)p s dow s 2 5 5 6

1013 Lubricator tube clamp with 2 screws (for 4 or 5 tubes) .... 1 2 2

1014 Lubricator tube clamp with bolt and nut (for 4 tubes)...... 1 2 2

1015 Lubricator tube clamp with 2 screws (for three tubes)....|......|...... 1 1

1016 Lubricator tube clamp with bolt and nut (for two By 0 E o 2 2

1017 Injection pipe clamp with 2 screws (for two PRy 2 1

1018 Lubricator tube clamp with 2 screws (for seven tubes)... 2

1019 Lubricator tube clamp with bolt and nut (for six tubes).... 3

1020 Injection pipe clamp with 2 screws (for three DIDES), o 2

749-C Gaskets and Packing. set | 1 set | 1 set
33 Cylinder Headipasket vy 2 i v ignci st s o 2 3 4
76 Exhaust nozzle hand hole cover gaskets. . 4 6 8 75-C
77 Exhaust nozzle cylinder gasket . ..... 2 3 4
118 Combustion chamber gasket. . ... 2 3 4
179 Air suction pipe lower base shim. ... ... o 2 3 4
197 Lower base, upper base gasket halves. ..................... 4 6 8 14-C
198 Unper/Baseieylinder gaslet. . (i o n ool i 2 3 4
199 Ubpper base cover and air valve gasketiimma i 2 on e S 6 9 12
405 Cranlc pin‘oflenwingioaskets. -/ o0 & 0 R 2 3 4 25-C
407 Cylinder core hole cover gasket....................oomoin. 4 6 8 1-C
418 Cylinder port cover gasket:. ;o ik oA 2 3 4 1-C
467 Pump strainer screen body gasket..............ooooineo 3 3 3 4:&-8
468-
469 Injection cam roller slide guide pump case gasket........... 2 3 4
470 Auziliary fuel pump case gasket. . ................ooeonnoin. 1 1 1
471 Air starting valve cage elbow gasket. ...................... 1 1 1 571-C
472 Pump case lower base gasket............;consiimriiis 1 1 1
473 Injection pump slide guide gasket. ................... ... 1 1 1
573 Air starting valve cage pump case shim. ................... 3 3 3
617 Fixhaust pot cover gasletil sl L 2 2 4 225-C
618 Eixhiaust pot inlot fange gasket, 4., (0 T TR e R S 225-C
618 Tixhaust pot elbow gasket, ol flciat U R gl e i e
618 Exhaust nozzle flange gasket................ooooeimiiniii 1 2 3 4
682 Starting burner tank cover gasket. . ... . 1 1 1 1 675-C
858 Air starting check valve inlet flange gasket. i 1 1 1 854-C
990 Auxiliary fuel tank gauge glass gasket. ..... 2 2 2 2. 985-C
990 Main bearing oil cistern gauge glass gasket 4 6 8 10 { 29;12-3
9. -
Exhaust pot inlet gland packing (% Ib. ballyisee st e bl 2 3 4 225-C
¥ 748-C Springs. 1set | 1set|1set|1set
122 Startingstem spring, (T o i s 0 L il 2 3 4 119-C
178 Biston pinidowel'spring, ({7 Tl e e s st 1 2 3 4 5-C
193 Crank case air stop ring Spring. .............ocooiiiriiiiil 8 16 24 32 165A-C
203 Injection nozzle valve spring. ............... e 1 2 3 4 | 201-C
256 Governor spring always fitted with pluge(B2). oo Tiss v e 2 2 2 2 256-C
260 Injection pump plunger spring. ................oooeirriil 1 o) 3 4 { g3 1-8
33 -
392 Crank case air stop ring back lash spring...................|.....|... 6 8 25-C
329 Injection pump by pass valve gland Bpringge e N s 1 2 5 4 531-C
533-C
537 Injection pump suction and discharge valve SDRIRgL. U 2 4 6 8 531-C
533-C
560 Injection pump hand lever latch spring. .................... 557-C, 953-C
595 Airyalvespring (i el S nee Bl L e
628 Injection pump suction valve push rod spring. { 625-C
642-C
837 Piston pin oil seraper spring. .:................... 7-C
856 Air starting check valve spring................coooonoiiil 854-C
Tools.
419 Flywheel turning bar .. .. 1 1 1 1
189 Evebolt' i 2% g 2 2 2 2
Main bearing shell dowel lifting screw. . 1 1 1 1
Open end wrieneHes &, el e ilgs G e 1set | 1set|1set | 1set
Adjustable wrench', (il b o0 T e R 5 1 1 1 1
Monkey wranchtitt fv o 0o B i § 1 1 1
Socket wrench for injection cam olamp.serew .., .. ..o, i} 1 1 1
Pairgas pliers: 5 o0t Pl e T P B T 1 1 H 1
el e TN e 1 1 1 i
Before ordering, read instructions on page 12.
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200 H. P. Type

(3479G)

Y Oil Engine with Standard Belt Pulley.
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