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INSTRUCTIONS—FAIRBANKS-MORSE TWO-CYCLE MARINE ENGINES

Two Types
I(E” nnd IKGH

Two-Cycle
Principle

Three-port
Design

Operation

Port Side—Type “‘G’’, 12 H. P., Double Cylinder—Fig. X1925

ANNOUNCEMENT

As our motors are used by people varying widely in mechanical ability, we have endeavored to make D

the following instructions clear, complete and simple, and to cover every question liable to arise in the install-
ing, operating and maintenance of the motor, and at the same time to be understood clearly by a person of slight
mechanical knowledge.

If, however, any additional information is desired, and if any instructions are not clear, we shall always
be pleased to give further instruction.

Our motors are entirely beyond the experimental stage, and the methods herewith set forth we believe
to be the best. We would suggest rigid compliance with them; but court correspondence with our customers,
who may discover better means to the same end. We cannot, nor is it possible for any one to suggest quick
and ingenious methods of repairing parts that may accidentally become broken. When an accident of this
nature occurs it is best to order a new part at once.

In writing for supplies or repairs, always give letter and number of motor and refer to part broken or
wanted by the number of the part. To avoid misunderstanding, we have established a rule requiring the return
of the broken part, charges paid, claimed under our guarantee, that we may examine or determine if the claim
is correct. We also, in order to save unnecessary book-keeping, send all repairs not replaced by us, C.0.D.

OPERATION OF FAIRBANKS-MORSE TWO-CYCLE ENGINES.

In the following pages we describe in detail the parts and construction of the Fairbanks-Morse Two-
cycle, Three-port, Gasoline Marine Engines. These we build in two types, differing only in the method of.
construction, the principle of operation being exactly the same in each. The type “E’ engine is made with
a solid cylinder head, and is made in two sizes only. The type ‘‘G’’ engine is made with a removable cylinder
head and in four sizes.

The two-cycle type is the simplest so far developed in gas-engine practice, and owing to the fact that there
is an impulse every revolution run with a minimum amount of vibration, this, coupled with the fact that there
are no valves or complicated mechanism, makes the two-cycle engine preferable to the four-cycle for some
purposes.

We have adopted the three-port type, as tests made during the last few years have demonstrated that
the three-port engine, when properly designed, is more economical, will run faster and develop more power
than the type which has a check valve in the base; the clatter, wear and trouble from a rapidly moving check
valve are also eliminated. .

The principle of operation can be clearly seen by a reference to the sectional view of the engine.

L
When the piston moves upward, a charge of vaporized gasoline is drawn from the carburetor and enters

the crank chamber at the port “A.” As the piston descends this vapor is compressed. (In the following
pages note the length of the bearing especially designed to prevent leakage and consequent loss of fuel and power.)
As the piston reaches the lower end of the stroke it uncovers the transfer port “‘B,” allowing the compressed

/
&

.

. ignited by an electric spark in the ignition chamber.

N
\J’ free after the stern bearing is fastened to place.
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vapor to pass into the upper end of the cylinder ““C.”” At the beginning of the upward stroke of the piston,
the transfer port has closed, and the gas that is held in the cylinder is highly compressed. The gas is then
The expansion caused by the ignition of this gas forces
the piston downward, producing the working stroke. As the piston passes downward the exhaust port is un-
covered and the burnt products are entirely exhausted from the cylinder. The momentum of the fly-wheel
carries the piston upward and the cycle of operations is repeated. e

INSTALLATION.
Keelson and Bilge Keelsons.

In constructing a power boat, a Keelson is usually notched over the ribs and bolted to the keel, In ad-
d}ilti?(n tlo this, bilge keelsons or stringers are recommended, one on either side, and running nearly parallel to
the keelson.

These keelsons also should be notched to fit over and securely fastened to the ribs and planking. The
keelsons, coming under the motor foundation timbers and over a number of ribs, distribute the strain over a
large area and contribute largely to the stiffness of the structure. -

Shaft Hole.

The hole in the shaft log should be at least +” larger than the propeller shaft, otherwise the swelling of
the wood may bind the propeller shaft, causing. loss of power. Care should be taken to see that it is of
such a pitch or angle that the propeller will be entirely submerged, and that no part of the motor bed or fly
wheel will come in contact or touch the inside of boat aside from the foundation timbers.

With a properly constructed dead-wood, there is no shaft hole lining needed except where the stuffing
box is placed on the inside of the boat. With the last named arrangement a brass or iron tube may be used,
the stuffing box fastened to the inboard end and the stern béaring to the outboard end.

The shaft hole being bored, stretch a fine line through the center of it; fasten the outboard end to a stick
nailed to the stern of the boat; make the other end fast inside of the boat, go over the line carefully and see
that it is in the exact center of the hole throughout the swing, and if the shaft hole has been properly bored,
a plumb bob held beside the line should point to the center of the keelson, provided boat sits level.

The face of the stern post must be absolutely smooth and at exactly right angles with the line which
has been stretched where the center of the shaft should be. 2

Foundation.

The foundation timbers should be securely fastened to keelsons at the given distance from the line, and
at the same pitch or angle as the line.

These foundation timbers may run either athwart ship or fore and aft; in either case they must be
seeurely fastened to every timber or plank over which they pass. The table of motor dimensions gives all neces-
sary measurements, but it is well to check your measurements over when you receive the motor.

Placing Motor. .

Place the motor on the foundation at the proper position fore and aft, and in line with the center of the
shaft. The shaft now being in place, compare the, faces of flange couplings and see that their faces come to-
gether fairly. The least variation at this point, if allowed to remain, will cause undue friction and heating.

With motor securely bolted down and faces of flanges on the coupling coming up perfectly fair, you may
feel reasonably sure your motor and shaft are in line. This is important.

Stern Bearing and Stuffing Box.

Bolt the stern bearing to stern-post with a film of white lead between. See that the shaft turns perfectly
If it binds the shaft, it would indicate that the face of the
stern-post is not exactly at right angles to the shaft and must be dressed off until the shaft works freely.

If a log is used, the inside stuffing box is bolted to the inboard end, after having squared the end the same
as described for the stern post. If the log is not used, a sleeve, one end of which screws into the stern bearing,
lon% enough to extend into the boat far enough to admit of the stuffing box being screwed on the inboard end,
replaces it. G

Stringers

Fasten
Keelson *
Securely

Bore Shaft
Hole

Stuffing Box

Line up
Accurately

Face of Stern
Post Smooth

Foundation
Timbers

Check
Measurements

Place Motor
in Position
Motor and
Shaft in Line

Stern
Bearing

Inside
Stuffing Box
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. Reverse Gear

Fresh or
Salt Water
Fitting

Exhaust Pipe

Exhaust Pipe
Must not fill
with Water
Avyoid Elbows
and Bends

Expansion
Tank

Intake Pipe
to Pump

Water Scoop

Short Hose
and never bent

Drain Crank
Cases

Discharge
above Water
Line

Prevent
Overflow of
Gasoline Tank

Strain

Gasoline

Copper
Gasoline Pipe
—Keep Clean

Shut-off Cock
for Gasoline

Drain
Muffler

Cool
Exhaust Pipe

Grease Cup

Good Quality
Grease

The Baldridge Gear Co., Detroit, Mich., will stand back of the Baldridge Reverse Gears, and
take care of all complaints and difficulties in connection with their gears, if same is taken up with them
direct by our customer,

Piping.
Use care in cutting threads on all pipe so that they will make up tight, using white lead on all joints of
water and exhaust. When boat is to be used on salt water, all piping should be of brass or galvanized iron.
- In piping for exhaust where elbows are necessary it is best to use 45 deg. elbows if possible. An exhaust
pipe 5 to 6 feet in length will give best results.
Be sure that exhaust piping is not arranged so that it fills with water, which may, by motion

of boat, come back into engine cylinder. Many cases of ‘‘hard to start’’ are directly traceable to water
in cylinder resulting from disregard of above. 5

Make all pipe run as direct as possible, avoiding elbows and bends.

If underwater exhaust is used an expansion tank (not a muffler) should be placed in exhaust pipe as near
engine as possible. This expansion tank should be at least six times as large (cubic content) as cylinder for
single cylinder engine, and larger for engines of more than one cylinder. A cock should be in exhaust pipe be-
tween engine and expansion tank to provide free opening to air for starting and backing.

For the sea cock or intake to the pump, the pipe should have long running thread cut on the end intended
to go through the planking. The hole should be bored through the bottom of the boat small enough so that
the pipe will serew tight into planking. Have a lock-nut both inside and out after the pipe is screwed through
the planking far enough to admit of a full thread on the lock-nut outside. Put a few turns of white-leaded candle
wicking under the lock-nuts, and screw down firmly, fastening the strainer scoop sent out with engine, over
the end of the pipe, to keep all foreign matter out of the pump.

The water scoop should be placed over the water intake pipe in such a position as to scoop the water
to the pump when boat is going forward. If it is not so placed, the pump will not work. In case scoop becomes
clogged with drift, leaves or sand, it can usually be freed by reversing the engine (if rotary pump is used) and
connecting the water discharge pipe to the water with hose. This allows the pump to work backward, throw-
ing a stream of water outward through screen, thus clearing it of obstruction. If plunger pump is used, the
screen must be cleaned by hand. 2

If hose is used for intake connection to pump, the piece should be very short, and in no case should
the hose serve as an elbow or bend. 1If it is bent or flattened the pump will not draw water through the hose.

We strongly recommend piping the engine so that crank cases can be readily drained. A tapped
hole will be found in bottom of crank case. ‘Pipe from this hole should be run to either end of engine
and provided with pet cock. This enables draining of crank case without reaching under engine, or
removing crank case covers.

The discharge from the water-jacket overboard should be above the water line if possible, and should
be fastened as described above for the sea-cock pipe; all water pipe should be no smaller than the openings
in or out of the motor for same.

Gasoline Tank.

The gasoline tank should be securely fastened in boat and placed high enough to insure.a good flow of
gasoline to carburetor. If tank is placed under the deck, a threaded filling pipe with deck plate attached should
be screwed into tank, and securely fastened to deck so that there will be no leak of gasoline into boat if tank
should overflow when filling.

All gasoline put into tank should be strained through chamois skin, so no water or other foreign
matter will pass through it.

Gasoline Pipe.

Gasoline pipe should be of seamless copper, and should be run from the tank to the carburetor as directly
as possible along the keelson. See that the gasoline tank and pipe are thoroughly clean before making up.
This should be done with either shellac or soap, care being taken that it is used only on outside threads, as
there would be the danger of stopping gasoline flow.

A strainer should be placed at outlet of tank to catch any dirt or scale, which might get into the gasoline
pipe or carburetor.. A shut-off cock should be placed at gasoline tank and another at carburetor.

Muffler.

The exhaust muffler is provided with a threaded pipe opening, which should have pipe connection to
outboard to drain any excess of water from muffler. The muffler should be so placed that this drain will be
at the lowest part and above the water line.

Water to Exhaust.

On the Type “*G”’ engines rrovision is made for allowing a quantity of water into exhaust piping. This
should be just sufficient to keep exhaust pipe from getting too hot. Flooding exhaust with water
will result in reduced speed. ;

Lubrication.

Where the engine shaft bearings are lubricated by grease cups these should be kept well filled. The
handle should be screwed down a little when the engine is started and at such intervals while the engine is
running as may be found necessary to keep the bearings in proper condition. As these bearings are fitted very
close, it is best to lubricate them quite freely during the first few days the engine is in operation.

Use a good quality of grease.

D
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OILING SYSTEM, TYPE “E” ENGINE.

Fig. ME2446. “*A.” Oil cup with sight feed. (“B.” Two-cylinder engine hasone cup with twosightfeeds.)
“C.” Oil enters cylinder here, thoroughly lubricating cylinder, the surplus is conducted by hollow pin “D”’
and through opening ‘“E” in piston pin to upper connecting rod bearing and through tube “F’’ (which is
fastened to connecting rod) to crank bearing “G.” Surplus oil falls to bottom of crank case, where it is
caught by scoop on bottom of connecting rod. The crank shaft bearings “H’’ and “H” are lubricated by
grease cups ‘“‘I"’and *‘I.”’  Only one oil cup to fill, only one to watch.

Fig. ME2446—Type “‘E” Engine

OILING SYSTEM, TYPE “G” ENGINE.

Referring to figure ME2460, fill the reservoir “A”’ with a good quality gas-engine oil and screw filler
cap downtight. The tube “B’’ connects upper part of oil reservoir with crank case, so that on first downward
stroke of piston the crank case pressure is conducted to oil reservoir and pressure is maintained by check
valve ““C.”” The pressure in oil reservoir forces the oil up tube D’ to the sight feeds “‘E,” where the rate of
feed is regulated by thumb-nuts “F.” From one of the sight feeds a tube conducts the oil to the cylinder
at *‘G;” this lubricates the cylinder and (through hollow piston pin) the upper connecting-rod bearing *“H.”

One tube conducts oil from one of the sight feeds “E” to the crank case at “I.” This tube projects into
crank case, to allow the drip from it to be caught by the centrifugal ring oiler *J,” which is connected to
hole “K” drilled in crank shaft, *K’’ conducting oil directly to crank. Any surplus oil falls to bottom of crank
case and is caught by oil scoop on bottom of connecting rod.

In engines of more than one cylinder the crank shaft bearings between crank cases are lubricated by
oil, each having separate tube from sight feeds. The end bearings of all engines are lubricated by grease
eips S 1 and <9042

This system insures constant and thorough lubrication. It starts when the engine starts and stops
when the engine stops. The oil is carried in one receptacle, which is a great improvement over the many oil
cups usually used.

While the engine is new, allow the oiler to feed from fifteen to twenty drops a minute. This can be

’\) reduced after the engine has been in use for a short time.
b

Too much oil will foul the spark plugs. Too little oil will not give a free running engine.
Always use a good grade of gas engine cylinder oil.
Occasionally the worn oil in the base should be removed and replaced by fresh oil.

5
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Fig. ME2460—Type ‘G’ Engine

MODEL “D”’

1

Fig. ME2470—Model ‘‘D’’ Schebler Carburetor

INSTRUCTIONS—FAIRBANKS-MORSE TWO-CYCLE MARINE ENGINES

SCHEBLER CARBURETOR.
Model ““D”’ Carburetor is adjusted by the following method:

Engine under load is slowed down by nearly closing throttle ‘P’ and retarding spark. The gasoline
valve “E”’ is closed until engine runs without missing.

When the engine is running slow, all the air taken through carburetor goes through the fixed opening
below valve “A’’ and to get the proper mixture gasoline is turned on at needle “E’’ to make theright propor-
tion of gasoline vapor. This will allow engine being slowed down and yet be perfectly reliable. When throttle
is opened and spark advanced, engine increases speed and causesa greater suction on valve *“D.’”” This increased
suction also opens valve ‘“A” and allows a greater supply of air, and if spring ““O”’ is at the proper tension engine
will get a perfect mixture at high speed and also at slow speed.

If, on high speed, engine shows signs of not getting enough gasoline, tighten spring “O’" by screwing in
“M"”’ or vice versa.

Flooding of carburetor may be caused by dirt getting under valve “H.” By pressing down priming pin
a few times, this may be dislodged.

A small hole is drilled in carburetor below throttle to prevent an accumulation of gasoline in intake pipe.

Defective carburetors, or trouble with same, should be taken up directly with the manufacturers. If
Schebler carburetor, the Wheeler & Schebler Co., Indianapolis, Ind., will make any adjustments, replace car-
buretor, fill orders for repair parts, ete., if addressed direct. i

It is recommended that a pan be placed under carburetor to prevent any gasoline that might drip from

carburetor getting into bottom of boat. Gasoline leaks to bottom of boat from piping or carburetor should
not be allowed for a moment.

SPARK FLLUG

SECONDARY TD/
SPARK, PLLG

SPARK COIL

BATTERIES
Wiring Diagram for 33 H. P. Type “E’’ Marine Engine

Ignition.
The jump spark, which is the most popular system, consists of six important parts: the battery, switch,
coil, timer, spark plug and connecting wires.

Battery.

The battery should be so located in a boat that it will be kept dry, and so that it will be easily access-
ible. All connections should be securely made. Anammeter for testing the cells is a good investment. Each
cell when new will test 15 to 20 amperes, and should not be used when exhausted below 8 or 9 amperes. Bear
in mind that the least amount of tension on vibrator spring results in the least consumption of electric current
and lengthens the life of battery.

Spark Coil.

This consists of an iron core, a high tension winding, a low tension winding, a vibrator and suitable bind-
ing posts for the connecting wires. The wiring diagrams on the following pages show the method of wiring.
The coil should be located in a dry place.

In connection with the vibrator there is an adjustment for varying the tension on the vibrator. In-

creasing this tension gives a larger current consumption and a larger spark. Less tension means less current

y consumption and a weaker spark. It is better to adjust the vibrator for the least tension at which the coil

ill give a strong enough spark to operate the engine without missing. This will give longer life to the battery.

S A higher voltage and small-gurrent consumption is better for the coil than a low voltage and larger current
consumption. ﬁ

Orders for repair parts;' defective coils, or any complaint regarding same, should be referred directly

to the Coil Manufacturers. They will cheerfully answer all correspondence, and make good any trouble with

their coils.

To Slow
Engine

Increase
Speed

Increase
Gasoline

Dislodge Dirt

Prevent 3
Excess Gasoline

Place Drip
Pan under
Carburetor

Jump Spark

Keep Battery
Dry

Keep Coil Dry

Adjust
Tension on.
Coil Vibrator
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SPARK COIL
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FInstallation,
Gasoline Sup-
ply, Piping,
Ignition and

- Reverse Lever
Position

. Make all
Adjustments

Retard the
Spark

SPARK  COIL

IRE

Wiring Diagram for 18 H. P, Type *“G’”’ Marine Engine

Starting the Engine.

We will assume that the engine is properly installed in the boat; that the gasoline tank has a supply of
fuel free from dirt and sediment; that the gasoline pipes have been properly flushed out and are not ﬁlle%pvg’ith
dirt that will clog the carburetor; the oil cups and grease cups are full; the batteries are in good shape, properly
placed and wired; the coil is in proper adjustment and the switch is in a convenient place, and that the propeller
reverse lever is in the neutral position. :

i Open valve in inlet pipe to the water pump. Screw down the grease cups a little. Open feed on cylinder
oilers so that each will feed 15 to 20 drops a minute. See that the gasoline is turned on. pSe’c the thrgttl:le of
the carburetor about };wo«thlrds open. Press down.priming pin ““V’”’ a few seconds to allow a little gasoline to
(t}l;l\gv (11nt0 carburetor intake. Close the switch. Fill the priming cup and allow the gasoline to pass into the

inder

Retard the spark. (On Type ‘‘E’’ engines moving the timer lever to the left retards the spark. OnT
*“G”’ engines moving it to the right retards the spark.) bl A

A
SECONDARY TLY
SPARK PLLIG

GROUND WIRE

Wiring Diagram for 24 H. P. Type ““G’’ Marine Engine
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Grasp the fly wheel, using the corrugations on the inside of
flange, and move the fly wheel as you would in cranking, or rock the
engine backward sharply against the compression; either way will
start it. While we furnish a crank with the equipment, we strongly
advise against its use, as a little practice will allow you to start
much easier with the fly wheel, and this eliminates all danger from
“kick-back.”

On multi-eylinder engines, prime each cylinder and proceed in
the same way.

Advance the ignition and open the throttle on the carburetor to
increase the speed of the engine.

In speeding up it is preferable to advance the ignition and then
increase the opening in the throttle of the carburetor.

In slowing dovyn i.t.is usually best to partly close the throttle
and then retard the ignition by moving the timer handle to the left.

To Stop the Engine. -
Fig. Z1779A i Open the switch. Close the oil cups and the valve in gasoline

To start again within an hour or so it is usually not necessary to use any gasoline in the priming cups, an
explosive mixture having been left in the base of the engine when shutting down.

A little experience, remembering that a cold engine needs more gasoline and a warm engine less gasoline
through the priming cups, will make starting very easy.

= In cold weather we would recommend that a supply of warm air from the exhaust pipe be piped to the
carburetor.

In the case of an engine having three or more cylinders, before stopping, if the engine is speeded up for a
moment or so by opening throttle, and the switch thrown out, the engine can generally be started by throwing
in the switch and moving the timer handle to late ignition and then advancing.

CAUTION.—The boat should never be cut loose until the motor is running, nor should the motor be
stopped until the boat is secured to its moorings.

Locating Trouble. v

1f, after a proper trial, the motor fails to start, first of all examine the spark. If the jump spark is used,
disconnect the wire and take out the spark plug. Reconnect the wire and lay the plug on the top of the cylinder,
in such a position as to ground the metal part with the cylinder. Then turn the fly wheel until a circuit isformed
when a spark should show between the points of the spark plug.

If make and break is used, test this by turning the engine over until the points or electrodes within the
cylinder are brought into contact, then detach the wiring from the stationary electrodes and pass the end of
the wire across its post and see if there is a spark. If the spark shows all right, turn the fly wheel until the
electrodes are separated and try again the same way. This time there should not be any spark.

. If no spark occurs with the jump spark, look over the insulation wires and spark coil and see that the
coil is vibrating. Examine the insulation of the plug and see that same is not cracked; also that the inside of
plug is clean and points not over 35 inch apart. :

. If no spark occurs with the make and break, look over the insulation wires and all connections. See that
no wire is broken under the insulation and that connections are firmly made.

Ascertain if the battery is weak. When a motor stops and refuses to start, in ninety-nine cases out of
every hundred the trouble will be found to be in the spark. In the case of dry cells, a weak battery will some-
times recuperate and show a good spark, but this will not last. This often puzzles the amateur, as he will try
the spark and apparently it will be all right, and on the other hand the motor will stop after making only a
few revolutions. Therefore, when testing the spark for weakness, try it repeatedly fpr at least a minute to
ascertain if the spark holds its strength. We would recommend an ammeter, which is the only satisfactory
way of testing the condition of a dry cell battery.

Never add new battery cells to an old set of batteries to strengthen them, as one old weak cell will bring
down the new ones to its strength or voltage.

If the spark and ignition are not at fault, then look into the mixture. This may be either too rich or
too poor in gasoline. A mixture that is too rich will cause a smoky exhaust, resulting in fouling the cylinder,
electrodes and valves. A mixture that is too poor will not ignite regularly and there is apt to be slow firing,
which is one of the causes of back firing, :

Commercial gasoline frequently contains water. Always strain through a chamois leather, which will
prevent either dirt or water going into the tank.

If neither the mixture nor the ignition is at fault, look to the compression of the eylinder. If the cylinder
leaks or loses its compression through a leak, it will result ina loss of power and may cause the motor to stop.
A two cycle motor may leak past the piston if the rings become fouled or worn, or it may leak at the spark
plug or in the base, any of which will cause a loss of compression.

Tt will sometimes happen that the flow of gasoline to the carburetor is interrupted by not having a proper
vent in the tank. If this has not been provided for, it will be sufficient to unscrew the filler plug slightly at

intervals.

Care of Engine During Winter.

Gasoline engines often suffer from neglect during the winter months, when their services are no longer
required. They rust and corrode, when an hour put in as the launch is hauled out would leave the engine in
such condition that in the spring wiping off with a cloth would remove all traces of the winter’s idleness. As
soon as cool weather sets in, the water should be drained off the engine each time it is used, so that there will
be nothing to freeze and crack the cylinder. When launch is hauled out and engine is still in position, give it
about a minute’s run with plenty of lubricating oil, and with water connections broken and cocks open. This
will dry out any water that may remain. Next coat all parts, except the brass work, with grease or oil—the
ordinary lubricating oil will do. Wipe all brass clean and dry. Remove coil, spark plugs and dry cells from
the launch and store in a dry place.

With these slight precautions, spring will find the engine in excellent condition.
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Fly-wheel

Start Engine
Increase Speec
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Slowing Dowr
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Break”
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0ld Set
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Coat Parts
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Cells and
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12° INSTRUCTIONS—FAIRBANKS-MORSE TWO-CYCLE MARINE ENGINES

Let us do the After considerable running there may be some slight repairs or adjustments to be made, in which case
Overhauling ship the engine to us, and we will have it overhauled by our experts and carefully adjusted. The charges for
when any is this service are as low as is consistent with first class work. ;

necessar
’ TO CALCULATE SPEED OF BOAT.
To find the speed of a boat over a course of known length, the following formula will be found useful:
Measure A equals length of course.
Course B equals minutes in one hour.
Note Time C equals minutes required to run the course.

Then A times B divided by C equals rate of speed per hour. For example, it is 24 miles from your dock
Ascertain tO 2 given point, and the boat makes the run in 8 minutes 45 seconds. What is the rate of speed per hour?
Speed A equals 2% miles, 2.25.
B equals minutes in hour.
C equals run in minutes, 8.75.
2 25 times 60 equals 135.00, divided by 8.75, equals 15.43 (speed per hour).

Good Judg- Conclusion and Final Admonition. :
ment, Care In conclusion we wish to say that a little good judgment, care and thoughtfulness on the part of the oper-
and Thought- ator will do more to keep the motor in good working order than a book full of instructions. We do not claim
fulness that our motor will run itself, or keep forever in repair without attention.
Thoroughly . It requires judgment, patience, and mechanical ability to run any piece of machinery. It is of great
Understand importance that the owners of motors should personally understand them thoroughly and be qualified to operate
your Motor them without having to depend on an engineer entirely. {
The motor should be kept perfectly clean, as nothing adds more to the looks and running qualities of a
Keep Motor motor than cleanliness. 5 ;
Perfectly We wish also to say to the purchasers and operators of our motors that success in producing good results
Clean would be to a mutual extent depgndent, not only on the ability and accuracy of the motor, but also on care
and attention exercised in the setting of the same in general, and in its several parts, as a motor, no matter how
Care and Perfect, will do more or less work, good or bad, in proportion to the skill expended in setting and operating the
i same,
e
Don’t try to start the motor with the switch off.
Don’t try to start the motor without opening the gasoline valves.
Don’t try to run with worn-out batteries.
Don’t try to run with soot-fouled spark plugs.
Don’t crank your head off—look for the cause.
Don’t cast off until you have the motor running.
Don’t stop the engine until the boat is secured to its moorings.
Don’t forget to open the lubricators when the motor is started.
Don’t forget to close the lubricators when the motor is stopped.
Don’t forget to see that the pump is working.
Don't let the base of the motor get out of oil.
Don’t get too much oil in the base of motor.
Don’t forget to oil the motor frequently.
Don’t use anything but gasoline cylinder oil in the motor. .
Don’t use more gasoline than the motor requires.
Don’t forget to drain the motor in cold weather.
Don’t forget to strain the gasoline when filling the tank.
Don’t let batteries get wet.
Don’t let bare wire come in contact with the motor.
Don’t let wires run through bilge water.
Don’t let wire connections and terminals get loose.
Don't forget that eighty-five per cent. of motor failures can be traced to electric trouble; either in the
battery or the coil, or the wiring, or the plugs.

REPAIR PARTS FOR TYPE “E” TWO-CYCLE MARINE ENGINE

1Cyl. 2 Cyl. 1Cyl. 2 Cyl.
Name of Part 83 HART 7 P, Name of Part SSH.P.L7H P,
Symbol. | Symbol. Symbol. | Symbol.
Cylinders. Flywheel. :

Cylinder and upper base babbitted

r anc A31811 | A31811
and with timer bushing...........| A2650 A1390

G3239 G3239

Cylinder hand hole plate........ ooo.| A48381 A48381 Flywheel nut R48401 | R48401
Cylinder hand hole plate gasket..... RA48384 R48384 ||Flywheel with timer gear and screws| G1404X| G1404X
Cylinder hand hole plate cap screws.| G2673 G2673
Lower half crank case babbitted....| A2651 A2654 Thrust Bearing.
Cylinder and lower half crank case Ball thrust bearing comp., with ring
cap screws, slotted........ At R49245 R49245 and collars i sl e 2o aae "G1455X| G1455X
Cylinder and lower half crank case
; i:ap scéews}; plailé. e T RS A(igogg 52049 Couplings.
nlet and exhaust flange ...... 382 48382 3 .

., Inlet and exhaust flange gasket R48383 | R48383 8333}}23:235{32 S:g Key.... ﬁigigg ‘ﬁiﬁgg
Inlet and exhaust flange cap screws| G3251 G3251 || Coupling—engine end set, screw (3243 G3243
Carburetor (1:’ Planhard).......... .| GI319X]  G1319X || Coupling—propeller end. . . .. A48365 | A48365
Carburetor (1* Schebler). ... .. GO18X|  GII8X || Coupling—propeller end key ........| R48411 | R4S411
8“5“5‘920;‘ ?"}et nipe ((glin}}l)?rd)) : ﬁggggg ﬁ‘igggg Coupling—propeller end set screw. ..| G3252 | G3252

arburetor inlet pipe (Schebler) . -
Name plates. . ................. ik Baspos | Rdgeps - || COUBIHE dangd ean ferowncs - s i
Name plate screws. G3298 G3298 Pistons.
Priming cups. . ... .| G2087X| G2087X||Pjstons complete with rings, pins ;
#*Draincock. . ... AR G1826 | G1826 and SetiSCrewn iy v sue i it G1409X| G1409X
Crank Shafts. Piston body only. ..| A31807 | A31807
Crank shaft complete, with counter- Piston rings each. . A31808 | A31808
weights and screws. .............. G1406X| G1407X||Piston pin......... R48372 | R48372
@ranlcshaftonlys .o 0 .| R2652 R2660 ||Piston pin set screw........ R44600 | R44600
Crank shaft counterweights......... A48408 A48408 ||Piston pin bushing with dowel......| R48369 | R48369
Crank shaft counterweight screws...| R48585 R48585 | [Piston ring dowel, ca st a vl R48668 | R48668

Chart Showing All Parts of Fairbanks-Morse Type “E’’ Marine Engine—Fig. X 1938



REPAIR PARTS FOR TYPE “E” TWO-CYCLE MARINE ENGINE

Name of Part

Connecting Rod.

Connecting rod and cap complete

with bushing eyebolt and nut, oil

pipe, link and shims..............
Connecting rod and cap only. .......
Connecting rod bushing upper half. ..
Connecting rod bushing lower half...
Connecting rod oil pipe..............
Connecting rod eyebolt. . ..
Connecting rod eyebolt nut.
Connecting rod link.......... o
Connecting rod shims for 6..........
Connecting rod link and eyebolt pins

Bemus Timer used on part of
engines for year of 1914.

Bemus Timer.

Timer only,complete with main cast-
ing, handle with circuit breaker,
revolving center piece with collar
and taper pin, fibre ring with con-
tactsrand cover: .\ o s

Timer main casting with handle and
eircnitibreaker .o/ vt tEi m

Timer revolving center piece with pin

Timer collar for revolving center piece

Timer collar taper pin...............

Timer bevel contact roller..........

Timer bolt holding insulating ring. ..

Timer two-piece lock nut for cover. .

Timer insulating ring only arranged
for one contact socket.............

Timer insulating ring only arranged
for two contact socket.............

Timer insulating ring contact com-
plete, consists of ball, socket,
Springdand eah s Lo a e L Ko

Timer contact steel ball........

Timer contact steel ball socket..... .

Timer contact steel ball socket lock
rn 2 e G S e S e Dl

Timer contact steel ball socket cap

Timer contact steel ball spring.......
Timer cover complete with ground

COMbaChs B2t 2. i Sy
Timer circuit breaker brass post. . ..
Timer circuit breaker brass knurled
Timer circuit breaker spring. .......
Timer circuit breaker fibre bushing
Timer circuit breaker fibre push plug

Long Bros. Timer used previous
to 1914.

Timer, complete,........c....,. gl
Fimer cover: ...

Timer wing nuts.......

Timer steel posts. .....
Timer taper pins.........
Timer hex. trolley screw
Timer trolley spring.......
Timer circuit breaker spring.
Timer circuit breaker bushing.
Timer brass serews. .......

Timer trolley and roller. ..
Timer circuit breaker screw.
Timer circuit breaker nut..
Timer circuit breaker push
Timer self closing top oilers. .
Timer bracket clamp screw. .
Pimershafly oo oalo el ib o
Timer bracket with set screws
Timer brass washer.............
Timer base and handle. . s
Timer ring with contact............
Timer gear on timer shaft..........
Timer gear on crank shaft...........
Timer gear on crank shaft cap screw
TPimer gearshield . i il i idois
Timer gear shield screws..
Timer shaft bushing................
Timer bracket to cylinder screw. ...

G1405X
R31809
R48367
R48368
R48402
R48403
R48404
R48405
R48407
R48406

G2060X

G2063X
G3787
G3788
G3773
G3276
G3277
G3278

G3398

G1452X
G1607
G3280

G3281

G3282
G3283

G2064X
G3799

G3800
G3801
G3802
G3803

G1384X
G3253
G3254
G3255
G3249
G3256
G3257
G3258
G3259
G3260
G3261
G3262
- G3263
G3264
G3265
G3266
G3267
G3268
G3297
R48418
A48787
G3294
G3288
G3289
A48423
A48424
R48718

G2673

2 Cyl.
P,

Symbol.

G1405X

G2061X

G2063X
G3787
G3788
G3773
G3276
G3277
G3278

G1452X
G1607
G3280

G3281

G3282
G3283

G2064X
G3799

G3800
G3801
G3802
G3803

G1413X
G3253
G3254
G3255
G3249
G3256
G3257
G3258
G3259
(3260
G3261
G3262
G3263
G3264
G3265
G3266
G3267

‘Water Pump Inlet Valve....

Name of Part

1 Cyl. 2 Cyl.
3% Hiy Pov P

Water Pump (Rotary).

Water pump complete with inside

gears and screws, shafts and nuts

and packing. . .........oeiieennes
Water pump body only..... :
Water pump COVer..........
Water pump SCrews. ........
Water pump packing nut
Water pump Josknut......... .00,
Water pump gears. .....co.ovovens o
Water pump short gear shaft........
Water pump long gear shaft.........
Water pump supporting stud and nut
e RNHIADIDING it i o i
Water pump close nipple brass...
Water pump gasket to cylinder......
Water pump pinion on pump shaft. . .
Water pump pinion set screw. .....
Wﬁter Pump Pipe, Screws, to Cyl

R

Water Scoop with Screen
Water Pump Pinion on Engine Shaft.
Water Pump Gear Shield...........
Water Pump Gear Shield Screws....

Water Pump (Plunger)
Water Pump, complete with Bracket
Pipe, Gasket and necessary Screws
toattach o Engine: .ol iicon e
Water Pump Bracket.......
Water Pump Body..........

Water Pump Outlet Valve. .
Water Pump Cap...........
Water Pump Plug e
Water Pump Plunger..........
Eccentric Strap, Upper Half. .
Eccentric Strap, Lower Half
Plunger Pim. oo assl s
Packing Nut. .’ G-
Hocentrie. S s o itir Chd A
Gasket (Pipe to Cylinder)..........
Bracket to Crank Case Screw (3"x3").
Water Pipe to Pump Screw..........
Br%ket to Pump Cap Screw (5 /16"x

No. 2 Winkley Oiler. . .......... g

Lubricating System.

Cylinder; Oileronlysci ol vl
Cylinder, Oiler Nipple..
Cylinder Oiler Elbow...
Cylinder Oiler, Oil Pipe sightfeed to
Cylinder No. 1, with connections. .
Cylinder Oiler, Oil Pipe sightfeed to
Cylinder No. 2, with connections. .
Cylinder Grease Cups W
Cylinder Grease Cup Nipple
Cylinder to Oiler Screw (12-20x5 /8)
Oil Cup Glasses, each 3"x3"........
Oil Cup Glasses (23"x21/8"). s
Qil Cup Glass Gasket ...............
Sight Feed Glasses.................
Sight Feed Glass Gaskets..........
Cylinder-Grease Cup Coupling. .....

Starting Crank.
Starting Crank, complete...........
Starting Crank Bolt with Nut......
Starting Crank Handle.............
Starting Crank Pawl................
Starting Crank Pawl Bolt with Nut.

Muffler.
Muffler, complete.............ovvuns.

Electrical Equipment.
PryiCelly it v et St
Dry Cells Connecting Wires.........
SWiteh
SparkiCoils: et et
Spark Blugiiiiciva it Srias
Primary Wire, per foot..............

Secondary Wire, per foot............

Symbol.. Symbol.

G1401X| G1401X
A48387 | A48387
A48388 | A48388

G3241 G3241
R48389 | R48389
R48390 | R48390
R48394 | R48394
R48392 | R48392
R48393 | R48393

G1428X| Gl428X
A31962 | A31962
A31961 | A31961
R48958 | R48958
A48957 | A48957
A48951 | A48951
R48960 | R48960
A48952 | A48952
A48053 | A48953
A48054 | A48954
R48962 | R48962
R48956 | R48956
A48955 | A48955
R48398 | R48398

G3301 G3301

G3236 G3236

G3009 G3009

A49075 | A49075
G167X| GI167X

G1398X| G1398X

G1411X
Gl1412X

G1408X| G1408X
R48413 | R48413
R48414 | R48414
R48415 | R48415
R48416 | R48416

G2124X| G2124X

G734 G734
G124X| Gl124X
G262X| (262X,
G1860X| G1861X
G336X| G336X

Accessories:  G3691 No. 26 Wrench

G3690 No. 727 Wrench Lubricating Oil and Can

Can of Hard Grease

PN

Chart Showing All Parts of Fairbanks-Morse Type “G’ Marine Engine—Fig. X1855




'REPAIR PARTS FOR TYPE “G’” MARINE ENGINES

GEHE 12 H. P, 18:H. P. 24 H. P.
Name of Part. 1 Cylinder | 2 Cylinders | 3 Cylinders | 4 Cylinders
Symbol Symbol Symbol Symbol
Cylinder
Cylinder and Upper Base........... A2670 A2670 A2670 A2670
Oylinderand Upper Baset . .5 o o .. o i oRGaESE SR e Bt T A2671 A2671 A2671
Cylinder Head, nickled..... A31847 A31847 A31847 A31847
GylinderHead! CapiSerews..." . ... .. .. fh s o Sl R48550 R48550 A48550 A48550
Gylinder HeadiGasket. i 0 7ok s g e ns s GRS R31848 R31848 R31848 R31848
EylinderiHand Hole Plate: it o/ 2 {0 L8 A48553 A48553 A48553 A48553
Cylinder Hand Hole Plate Gasket...................... R48554 R48554 R48554 R48554
Cylinder Hand Hole Plate Cap Screws.................. G2373 G2373 G2373 G2373
Lower Half of Crank Case, babbitted................... A2667 A2668 A1396 A1395
Cylinder to lower half Crank Case Cap Screws. ......... G3242 G3242 (3242 G3242
Nawme Blate oo oL 17 v biRaice Sene s il iy R48698 R48698 R48698 R48698
Name' Plate Screwsta ool s Hidie s Ssisme s i L G3298 G3298 G3298 G3298
Bxhaust Conneotion xi: a i i SRl Rl it D i A2672 A2673 A2674 A1398
Eixhaust:Pipe Elange loo oot B e s e A48543 A48543 A48543 A48543
Exhaust Pipe Elanse Gasket... oo ie: i it osiviss R48544 R48544 R48544 R48544
Exhaust Pipe Dowel Nibple:.. . ool iiaieciis R48670 R48670 R48670 R48670
Exhaust Pipe Flange Cap SCrew.........covveueenenaenns G3108 G3108 G3108 G3108
ExhanstPipe ddrain Blug: v, (000 e et G2313 G2313 G2313 G2313
Exhaust Pipe Water Valve, complete...............o.... G1385X G1385X G1385X G1385X
Exhaust Pipe Water Valve Bushing...................... R48566 R48566 R48566 R48566
Exhaust Pipe Water Valve Stem............... R48545 R48545 R48545 R48545
Exhaust Pipe Water Valve Handle with Dowel. R48546 R48546 R48546 R48546
Exhaust Pipe Water Valve Packing Nut RA48547 R48547 R48547 R48547
Exhaust Pipe Clamp...... A48548 A48548 A48548 A48548
Exhaust Pipe:ClampiStud:ms s et gn S iR R48549 R48549 R48549 R48549
Exhaust PipeClamp Stud Nut:.. . .65 i (3248 G3248 G3248 (3248
IntakeiConiiectionss ' S ROl K SptERa b s T e A31843 A31856 A2675 A1433
Intake Connection Dowel Ping. ........ccoeeevneieiiinnns R48640 R48640 R48640 R48640
Intake Connection Nipple. i .ol ..t i iioizis 0 S R48793 R48793 R48793 R48793
Intake Connection Gasket. .. ..., bdesnvvanssiirs R48699 R48699 R48699 R48699
Main Bearing Cap Bushing, Fly-wheel End.............. R48512 R48512 R49471 R49471
Main Bearing Cap Bushing Timer End.................. R48513 R48513 R48513 R48513
Main Bearing Cap Bushing conter. .0 000 5 s il il o 0 R48515 R48515 R48515
Main Bearing Cap, Fly-wheel End.............cocuv... A48510 A48510 A49472 A49472
Main Bearing Cap, Timer Bind. ... ., .00 ihiiiviom A48511 A48511 A48511 A48511
Maini Bearing Gap; Centorsiz Dot /Bl ol s e A48514 A48514 A48514
Main Bearing Cap Sétews. o s i b e i G3108 G3108 G3108 G3108
By=passOpeio Plug o) 1o b matu il s i s e A48551 A48551 A48551 A48551
By-pass Screen A49352 A49352 A49352 A49352
Bearing Cap Packing R411267 R411267 R411267 R411267
Bemus Timer used on part of engines for year
of 1914,
Bemus Timer.
Timer only, complete with main casting, handle with
circuit breaker, revolving center piece with collar and
‘taper pix}, fibre ring with contacts and cover........... G2060X G2061X G2062X G2059X
Timer main casting with handle and circuit breaker. . ... G2063X G2063X G2063X
Timer revolving center piece with pin................... G3787 G3787 G3787
Timer collar for revolving center piece. . G3788 G3788 G3788
Timer collar taper pin................... G3773 G3773 G3773
Timer bevel contact roller.............. G3276 G3276 G3276
Timer bolt holding insulating ring. ... ... G3277 G3277 G3277
Timer two-piece lock nut forcover...................... G3278 G3278 G3278
Timer insulating ring only arranged for one contact
goclect e L e T GI3398 e ittt s s e e e i
Timer insulating ring only arranged for two contact
flosaial: v d b i sl ie et Sl St SR b LGRSl R GBI e e
Timer insulating ring only arranged for three contact
Eotketgigiine s vl it s DR L et U e il T O R GRG0
Timer insulating ring only arranged for four contact
SoCkEtRE e e s S e e T e s P o 4 S SRS A G3868
Timer insulating ring contact complete, consists of ball,
socket, spring and cap G1452X G1452X GUIABIG iy s e
Timer contact steel ball G1607 G1607 (Caliltei et e e
Timer contact steel ball socket G3280 G3280 GO0 Al e
Timer contact steel ball socket lock ring. . G3281 G3281 SRR
Timer contact steel ball socket cap nut. . .. (G3282 G3282 (g
Timer contact steel ball spring................ G3283 G3283 AR WL e e
Timer cover complete with ground contact. . . . G2064X G2064X GG T s e
Timer circuit breaker brass post.............. G3799 G3799 (Cay(lusmielhas S N
Timer circuit breaker brass knurled nus. ...... G3800 G3800 GISO0E R s
Timer circuit breaker spring. ................. (3801 G3801 @GSO v e
Timer circuit breaker fibre bushing........... : G3802 (3802 GHBOEE g e
Timer circuit breaker fibre push plug.................... (3803 G3803 GUEOE e D
Long Bros., Timer used previous to 1914
Wiae, sliinplote s G1384X G1413X G1414X G1415X
Timer, Cover..... G3253 G3253 G3253 G3253
Timer, Wing Nuts. .. G3254 G3254 G3254 G3254
Timer, Steel Posts... G3255 G3255 G3255 G3255
Timer, Taper Pins......... G3249 G3249 G3249 G3249
Timer, Hex, Trolley Screws, G3256 G3256 G3256 G3256
Timer, Trolley Spring. .. G3257 G3257 G3257 G3257
Timer, Circuit Breaker.. .. (3258 G3258 G3258 G3258
Timer, Circuit Breaker Bushing G3259 G3259 G3259 G3259
Fimer;iBragh Serewsjtlong, s i Dl iy (3260 G3260 G3260 G3260
Timer, Hex, Nuts. ...\ .. G3261 G3261 G3261 G3261
Timer Steel Collars...... G3262 G3262 G3262 G3262
Timer Brass Screws, short. (3263 G3263 G3263 G3263
Fimer Prolley and Rollery. . o oo b 0s i s il s G3264 G3264 G3264 G3264

» D

REPAIR PARTS FOR TYPE “G” MARINE ENGINES.

Sl | |
of Part. 1 Cylinder ylinders 3 Cylinders ylinders
e Symbol. Symbol. __s&bol;_ Symbol.
Long Bros., Timer used previous to 1914—Continued
TimergCircuit BreakerSerew: . cuoi b E iR G3265 G3265 G3265 G3265
Mifier Cirelit Breaket ! Nutao v o e G3266 (3266 (3266 G 3266
Timer Circuit Breaker Push Button..................... G3267 G3267 G3267 G3267
RO haftime. s ol STl <0, o Lkl s & i oAt R48572 R48572 R48572 R48572
Timer Bracket with Set SCrew..........ooveueernerninns A31852 A31852 A31852 A31852
imer Gear on'Timer Shafh. .. s im i A48423 A48423 A48423 A48423
fPimer Gear on Crank Shaft. . o, .. 0 A48578 A48578 A48578 A48578
Timer Gear on Crank Shaft Cap Screw.................. R48718 R48718 R48718 R48718
AimeriGear Shicld= il fo 0 R A31849 A31849 A31849 A31849
Timer Gear Shield Cap Screw. G2380 G2380 G2380 G2380
Timer Shaft Bushing............ R48419 R48419 R48419 R48419
Timer Bracket to Cylinder Screw....................... G2373 G2373 G2373 G2373
Carburetor
Carburetor (Schebler), 11", G2129X G2129X G2129X G2129X
Carburetor Control Lever.. R31921 A31875 A31875 A31875
Carburetor Control Lever F R48755 R48755 R48755 R48755
Carburetor Control Lever Link R48667 R48607%% | ity KC e vt
Carburetor Contol Taver Linlooc booe o0 bocs 000 ni i oot D B RLaitpe D R49076
Carburetor Contral Lever Bink o 00 oioiiiii i e sanlovon, i st lLdie i EEE S e
DramtCocks: o e, S T e G378X G378X G378X <
Priing Cups: T SR sen S S e G2086X G2086X G2086X G2086X
- - Waterll’ump ﬁR&tary) e o
ater Pump, complete wit ears, aft, Screws an
Nuts. .... p S p .................................... G1401X G1402X G1456X G1456X
Waler PRmpBOd Y. ot v i i edieinii it b A48387 A31860 A 2676 A2676
Woter Punipt@Eover o i 0 Lol Dl e e e A48388 A48388 A32077 A32077
Weiber:Bump Packing: Nub. 2o v itus sl i 5. %43338 %igggg A49470 A49470
NMater lan ook UL .0 00 o e il 48300 . . 1c  R48390 b oosscia i e
Water Pumg Gegne W o LR %48394 %ﬁggg A49401 A49401
Water Pump Supporting Stud and Nut.................. 48306 1l RA8396 - UL, L L e
Water Pipe p o pp S g ........................... A31846 A31857 A31859 A31858
Water Pipe Gasket (to Cylinder)...ciiicoevivnuiiivesss R48666 R48666 R48666 R48666
Walerl e CRaket(to PUIMD) . viovi o i iion oo codlbioiiites, covins RASTO00N ol s i sai ooy S R
Water Pump Pinion on Pump Shaft A48526 A48526 A49464 A4946‘%
Water Pump Short Gear Shaft. R48392 R48533 R49405 R49405
Water Pump Long Gear Shaft. R48393 R48529 R49406 R49406
Lo oo R S el D A48400 A48400 A48400 A48400
Water Pump Pinion on Engine Shaft..................... A48525 A48525 A48525 A48525
Witer Pump Geat'Bhield.”. .. ..o coivli i AG%B% Aé%g% A32073 A32073
Water Pump Close Nipple (Brass)..........oocovuuennn. SI0L 0 Oo3I0 - S e
%ater gump GV?JM Shield Cgp Scregvjl. e G2380 G2380 G3299 G3299
ater Pipe to Water Pump Screw, [ ¢ B R e s e e e e e T e T
Water Pump Body Screw.p. ............................. G3241 G3241 G3241 G3241
Water Pump Pinion on Pump Shaft Set Screw........... G3240 G3240 G3240 G3240
Water Pump Pipe Screw to Cylinder. ................... G3236 G3236 G3236 G3236
Water P Eolbis vl ot P, Conkets nid
ater Pump, complete wit racket, Pipe, Gaskets an
necessary Screws to attach to Engine.................. G1444X G1457X G1462X G1463X
Water Pimpionly i e it G1403X G1403X G1464X G1464X
Water Pump Body A32060 ﬁigogg ﬁigggg ﬁigggg
Water Pump Eccentric Strap (Assembled)............... { ﬁigigg A48200 ‘A49408 ‘A40498
Water Pump Outlet Valve........... A49408 A49408 A49500 A49500
Water Pump Inlet Valve. R49409 R49409 R49501 R49501
Water Pump Packing Nu A49410 A49410 A49504 A49504
Water Pump Plunger................. A49411 A49411 A49499 A49499
Water Pump Check for Outlet Valve A49412 A49412 A49502 A49502
Water Pump Bracket................ e A49413 A49413 A49505 A49§05
Water Pump Plunger Pin....... e ‘ R49414 R49414 R49503 R49503
Water Pump Eccentric............. ¢ A49398 A49398 A49496 A49496
Water Pump Drive Pin for Eccentric. R48639 R48639 R48639 R48639
Water Pump Plug for Drain.......... R48960 R48960 R48960 R48960
No. 2Winkley. Oilers 5\ Sa ol i o G167X G167X G167X G167X
Bracket Supporting Stud and Nut, each. . R48396 R48396 R48396 R48396
Bracket to Pump Screws, each......... G3300 G3300 G3300 G3300
Water Dipe. o 0000 o) ol i) G1458X G1459X G1460X G1461X
Water Pipe Flange to Pump Gasket.. R49507 R49507 R49686 R49686
Water Pipe to Cylinder Gasket........ R48666 R48666 R48666 R48666
Water Pipe, Disconnecting Flange Gasket........c.o.ovuifvienenneannns R49577 R49577 R49577
Water Pipe, Disconnecting Flange Cap SCrew..........ou|veeeenernennnn G3245 G3245 G3245
hrust Bearing
Ball Thrust Bearing, coi'npleteh wifh Ring and Collars. ... G1386X G1386X G1386X G1386X
ly-whee
Bly=wheeli i, 0wl 5 y ....................... A31842 A31842 A31842 A31842
Fly-wheel Nut. R48401 R48401 R48401 R48401
Ely=wheel Keytal e & w oot Ll il Dot S e G3239 G3239 G3239 G3239
C Rod c(I: t():nnectingIRod h Bush Bol
onnecting Rod and Cap, complete with Bushin; olts
and Nufs ............. p ...... p ................ g , ...... G1387X G1387X G1387X G1387X
@onnecting Rod and @ap..m v v s s i s R31841 R31841 R31841 R31841
For engines numbered above 6,000:
Connecting Rod Bushing, Upper Half............... R49610 R49610 R49610 R49610
Connecting Rod Bushing (Lower Half).............. R49611 R49611 R49611 R49611
For engines numbered below 6,000:
Cognnecting Rod Bushing, Upper Half, . ............ A410014 A410014 A410014 A41001%
Connecting Rod Bushing, Lower Half, ... .......... A410015 A410015 A410015 A410(_)1.7
Connecting Rod Shims (for 12)............. R48580 R48580 R48580 R48580
Connecting Rod Bolt. . ........ R48579 R48579 R48579 R48579
Connecting Rod Nuts for Bolt....... R48581 R48581 R48581 R48581
Connecting Rod Bushing, PistonEnd ................... R48582 R48582 R48582 R48582




REPAIR PARTS FOR TYPE “G” MARINE ENGINES.

6. H: P, 12 Ho P 18 H= P, 24 H. P
Name of Part. 1 Cylinder 2 Cyllnders 3 Cylinders | 4 Cyhnders
Symbol. Symbol. Symbol. Symbol.
Crank Shaft
Crank Shaft, complete with Oil Ring, Counterweights
andiSerews . eRRR TR VT, G1388X G1430X G1431X G1432X
CranleShattonly, 0 R2678 R2677 R1401 R1402
Crank Shaft Counterweight, Fly-wheel End A48584 A48584 A48584 A48584
Crank Shaft Counterweight, Prop. End.......... A48583 A48583 A48583 A48583
Crank Shaft Counterweight Screw............... R48585 R48585 R48585 R48585
@rank Shaft Q1 RingaesdSit b= wouy T R48586 R48586 R48586 R48586
Crank Shaft Oil Rings, Screws:.............. . cole G3238 G3238 G3238 G3238
Coupling :
Coupling Elange, Bngine BRd - 2. ... .. . 8 A48532 A 48862 A48862 A48941
Coupling Flange, Engine End Key................. R48409 R48409 R48409 R48409
Coupling Flange, Propeller End.................... A48365 A48861 A48861 A48361
Coupling Flange, Propeller End. ................... R48791 R48900 REBIOQE = | 0
Coupling Flange, Propeller End Key............... R48790 R48790 R48790 R48790
Couplmg Elange Cap SCrow . ;... v b i G3246 G3246 G3246 G3246
Coupling Flange, Engine End Screw Set............ G3243 G3243 G3243 G3243
Coupling Flange, Propeller End Set Screw G3244 G3244 G3244 G3244
Piston
Piston, complete with Rings, Pin and Set Screw......... G1390X G1390X G1390X G1390X
Piston Body A31836 A31836 A31836 A31836
Piston Rings.. R31871 R31871 R31871 R31871
Piston Bin= 0. o R48577 R48577 RA48577 R48577
Piston Pin Set Screw R44600 R44600 R44600 R44600
Piston Ring Dowel. 2 R48668 R48668 R48668 R48668
Piston PintBushink .. cil o0 s it el i e R48582 R48582 R48582 R48582
Lubricating System

Oil Reservoir, complete with Filler Plug, Sight Glass,

Washers, Nipple:and Elbowss oo ol vl 88 G1392X G1392X G1392X
@tleReservoir anly s 4 v 1o ni i b e cansto s el A31844 A31844 A 31844
OeReserveinBiller Plughsr il 07 ciiiintin i il i A48559 A48559 A48559
il Reservoir Filler Plug Washer............ccovvinnn.. R48560 R48560 R48560
@1l Reservoir BichtiGilags s (ran it moni i R48556 RA48556 RA48556
0Oil Reservoir Sight Glass Washers. R48557 RA48557 R48557
Ol Reservoir GuidePlug: =l ataun i Lo oo, R48558 R48558 R48558
il Reservoir Pressure Pipe Nipple. R48561 R48561 R48561
il Reservoir Pressure Pipe Elbow. R48562 R48562 R48562
Oil Reservoir Check Valve complete. G1393X G1393X G1393X
Oil Reservoir Check Valve Ball Case. . R48602 R48602 R48602
0il Reservoir Check Valve Ball Retainer. .............. R48603 R48603 R48603
Oil Reservoir Check Valve, 5/16”" Ball.................. G3250 G3250 G3250
Oil Reservoir, Inside Discharge Pipe with Nipple....... G1327X G1327X G1327X
0Oil Reservoir, Compression Pipe with Connection. . ..... R48848 R48848 R48848
0il Reservoir, Feed Pipe to Sight Feed Connections.. ... R48849 R48849 R48849
il Pipe Union End Connection with Oil Ring Feed Pipe. . G1328X G1328X G1328X G1328X
0il Pipe Union End Connectlon T/ RE R e Sl R R48470 R48470 R48470 R48470
GhlEihe [nton' Nut; 178 a8 he mitsliy Resr v 2ioss R48471 R48471 R48471 R48471
Feed Pipe, Sight Feed to Cylinder No. 1, with connec-

ISHRTE o e L e R48850 R48850 R48850 R48850
Feed Pipe, Sight Feed to Oil Ring No. 1, with connection. R48851 R48851 R48351 R48851
Feed Pipe, Sight Feed to Cylinder No. 2, with connection.|,............. R48852 R48852 R48852
Feed Pipe, Sight Feed to Oil Ring No. 2, with connection.|..,........... R48853 R48853 R48853
Feed Pipe, Sight Feed to Center Bearing Pipe No. 1, with

CORNEGHION &, I Rl Ll S i, ks el R48854 R48854 R48354
Feed Pipe, Sight Feed to Cylinder No. 3, with connection. R48855 R48855
Feed Pipe, Sight Feed to Oil Ring No. 3, with connection. R48856 R48856
Feed Pipe, Sight Feed to Center Bearing Cap No. 2, with

Conmection ey i seubt O e bl g B s R48857 R48857
Feed Pipe, Sight Feed to Cylinder No. 4, with connections|..............{veereeiereries [oinernenennens R49435
Feed Pipe, Sight Feed to Oil Ring No. 4 with connections.|.............. {veeveevereenen [oiieenienanns R49436
Feed Pipe, Sight Feed to Center Bearing Cap No. 3, with

(Lotieate) R A e S Y S O T e o R B S R T e e R49434
Cylmder GreacseCups. vl e s G1382X G1382X G1382X G1382X
Cylinder Grease Cups Coupling. .........c.ovvivvenen.n. G2350 G2350 G2350 G2350
Cylinder Grease Cup Nipples..........covvveivnennn... (G2348 G2348 G2348 (2348
Cylinder to Oil Reservoir Screws..............c..cu.u.e. G2373 G2373 G233 s ce b s Gl
Srehtditecd tol@ylinderSereyps oo o s CUl Bl e e s e e e G2380
Sioht Beed t9.0il Resetvoir Screw, 0165, L c it vl s e i o e
Sight Beod Oilersccomplete; i it ol el iy
Sight Feed Glasses, each.. ...

Sight Feed Glasses, Gaskets
Starting Crank
Stariing: Crank: complober. o Se 30 sudatiims i G1389X G1389X G1389X G1389X
Starting Crank Bolt for Handle with Nut............... R48413 R48413 R48413 R48413
Starting Crank Handles W oo e San b e e R48414 R48414 R48414 R48414
Starting Cranle Bawlel S0 b eidior i i n Bl 2 R48415 R48415 R48415 R48415
Starting Crank Pawl Bolt with Nut..................... R48416 R48416 R48416 R48416
Muffler :

Mulller, voniblete:/fc S s T B B A G2125X G2125X G2125X G2125X

Electrical g
DPrw Collsvenchr o ST flliny v Snias ot 1ot G 734 G734 G734 G734
Dry Cells; comnecting - Wires i v 2 b s vt bden G124X G124X G124X G124X
Spark COl] ................................. G1860X G1861X G1862X G1863X
Primary ere, Jeloval oty R T s R IR S e T T R
Shark Pluperos B asi s dinGiopn i s e oo eraenies G336X G336X G336X G336X
SWILCh e m R s e R s G262X G262X G262X G262X
Becendary Wireypeadoot s vs s st s e N e s e

Accessories

G3885 No.701A Wrench (3824 No.728 Wrench (3823 No. 35 Wrench

Can of Hard Grease Lubricatirg Oil with Can

> [
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PROPELLER EQUIPMENT FOR TYPE “E” ENGINES.

31/2 H. P. :
" 31/2and 7 H. P. CHER,
Name of Part E‘r&ﬁﬁ%ﬁ‘ 3 ;4" R(iverse 17 Soiid
Outfit, Propeller Outfit Propeller Outfit
Propeller Shaft (Sheel)ir ni vt i i it R48428 R48451 R48788
Propeller Shaft (Bronze), .. .. RA48897 R48898 R48858
Propeller Shaft Key (Steel).......... R48864 R48891 R48895
Propeller ghagt é(ley (Bronze)...% .1, = R48865 %igig% R48896
Eiobollor SDafl SleVe.  foi i v s omis cuvaleqaislis siataaton [nnn aistaiswis wss oo |oe - RASEISOSEEEESISEESEEEI S o o0
Stelgl Bearing complete with Stuffing Box and Lock Nut G1799X G1800X G1801X
S TR e e PR R et e U e A48429 A48438 R48903
EeTR Bearinge Stufling Boxdt ..o ol St e R48430 R48440 R48904
Stern Bearing Stuffing Box Lock Nut.... ............... R48431 R48441 R48441
BUshn Beuring Pag Stud e @ on oot st SN e R48189 R48189 R48189
Btorn Bearig Lag StudiNub b5 aielvaid ety R49193 R49193
Inside Stuffing Box and Collar. ...... A48354
ook Collar. L o ndi i oie, T Jal R48355
Inside Stuffing BoxCap.............. R48452
inside StuffingiBox Tock Nutl ol onnn coginonrdd ool ol soiaa ol Bl i e
Sﬁiiting Coﬁar crliaed By ﬁigigg
TOWE L s
nTCal T e B T
................. A48443
Combination Bracket Pin for Reverse Mechanism R48444
Tie Rod for Reverse Mechanism.. R48349
Alic Rod Fork Z s miiiinn o o A48445
IReversorEievery, do o0 W sl oman = el i, Dt o A31814
Hnlcrm Bintlor Voke sl s iyt oo, sllhd oo et slean s
Blerum Pin for Reverselever. . ., ..ttt iagvasie b s iivs
TR d s e B A R Y G e e
Upper Dog for Reverse Lieveri ..o . .vet oiniionncien A48447
Lower Dog for Reverse Lever...........cocoviiiuevnnenn. A49446
Bracket for Reverse Lever.........cocvvvnivenniieneenens A48352
%att;h f(ir Lel:fer. i e T S A48448
in forsiatehion Upper 19og G baiantvn fin s D anCo oo [BRe s s SRR L s QT e e
Pinforilatchiand Pog Lo i il ST s Sa i 'RA8450
iBre Rodifor ReverserLievers. St citoiin io dina i RA48350
Spring fer: Bever. (8 s ym i Sei it b da R s R48449
Pin for Latch on Lever Quadrant..............cooeveenen A48351
8 sxl % Hox SHead\Cap Serew o i b s e e T e e e
3/8" 3(Fl?r Aélg b (for A48352 and A1431)
x3"” Lag Screws (for and AT43L) NSl lim et Rl Pl s
S[/)anner Wrgenc ......................................... A48432 A48432 A48432
PROPELLER EQUIPMENT FOR TYPE ‘‘G” ENGINES.
6 H P. 6 H. P, 12-18 H. P. |12-18-24 H. P.
1 Cylinder 1 Cylinder |2-3 Cylinders (2-3-4 Cyl’ders
Name of Part. 374" Reversi- | 17 Solid, |17 Reversible,| 1 1/4” Solid,
ble,Symbol. Symbol. Symbol. Symgol.
Piopeller SHatt; Stesh S D er s (S eee R48451 R48788 R48944 R48859
Prugeller Shaft, Bronze.... R48898 R48858 R48945 R48860
Propeller Shaft Key, Steel.. R48891 R48895 R48893 R48866
Propeller Shaft Key, Bronze. R48892 R48896 R48894 R48867
Stern Bearing complete with Stuffing Box and Lock Nut G1800X G1801X G1802X G1803X
SternBearmg . of, sidn sl s Tl i e i A48438 R48903 R48913 A48905
Propeller Shaft Sleeve. RARAZY sl T RA491307 | meiais .
Stern Bearing Stuffing Bo R48440 R48904 R49131 A48906
Stern Bearing Stuffing Box R48441 R48441 A48907 A48907
Stern Bearing Lag Stud....... R49189 R49189 R49190 R49190
Stern Bearing Lag Stud Nut........ ..o ..t R49193 R49193 R49192 R49192
Inside Stuffing Box and Lock Collar = i R49188 o A49135
Tock @ollar. it o 0o o e R49138 A49132
Inside Stuffing Box Cap.... A49080 R49223
Inside Stuffing Box Lock Nut. . A49136
BShiting Gellar. ol il s re s S e A49133
Shifting'Collar Serews. ». Lo to i
folce il Ea Sy L e SR
NokeBracket: . ofis B liolit i

Combination Bracket.. ..
Pin for Reverse Mechanism.................
Tie Rod for Reverse Mechanism............
fiieRod Horle s s ne s TR L B
Reverse Lever
Elcrum Pin for Yoke: ...t v o oii ol
Fulerum Pin for Reverse Lever.............
Link
Upper Dog Reverse Lever. .
Lower Dog for Reverse Lever.
Bracket for Reverse Lever......
Hatch for Lever. . ..% ... .o
Pin on Latch for Upper Dog. .
Pin for Latch and Dog........
Tie Rod for Reverse Lever...............

Boninyfor Bever i v i o Sono

Pin for Tiatch on TieVer. . .......ouneveepos

Bdeant: e e nr S e e, e
3 /8"x1"” Hex. Head Cap Screw (for A48351)..
3/8"x3" Lag Screws (for A48352 and A1431)..
Spanner Wrench
Spanner Wrench

R49225
A49224
CUAd9234
R49240
Raga2s
R49235
R49236

A48432.,

A48908

A49234
R49240

R49226
R49235
R49236

A48908

A48908

For Repairs Parts or Special information for the Baldridge Reverse Gear, please communicate directly with

Baldridge Gear Co., Detroit, Mich.
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INSTRUCTIONS—FAIRBANKS-MORSE TWO-CYCLE MARINE ENGINES
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24 INSTRUCTIONS—FAIRBANKS-MORSE TWO-CYCLE MARINE ENGINES

; g : e ¢
+ ™y Fairbanks-Morse Type "K'
: ‘ Marine Engine
BT F _ A Two Cycle, Heavy Duty Engine for Cruisers,

ABIMYIHLO GIHICQUO
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‘E ADE in one and two cylinders, developing 7% and 15 H. P. at 500
1 R. P. M. Cannot base fire. A simple device found on no other
“g‘ . —engine prevents base explosions ‘and does not clog or choke the engine.
E : Remarkable economy—operates at lower cost than any other of its kind.
E Bearings extra large and all removable and renewable.
Accessibility is another strong feature—every part can be reached easily
and without special tools.
: Lubrication by gravity feed, centrifugal oil ring to crank—or oil in fuel.
j' Make and break or self contained jump spark, requiring no battery for
N = : starting. : ‘ ‘
_Lj’%: Water does not come in contact with cylinder head gasket but is by-
: IL_ P o passed through outside connections.
! 1 : : " J 8 ); : ] We will be glad to furnish further particulars

regarding this engine upon your request.
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INSTRUCTIONS—FAIRBANKS-MORSE ENGINES

FHG-C Brass Barrel Gas Starter
Pump with Lever Handle (32
to 60 HP Type).

¥2 Starter Pump Barrel.
FR2  Starter Pump Base.
FG2 Starter Pump Cap.
Cap to Engine Capscrews. %
FD2 Starter Pump Piston (Top Section).

ZE2 Starter Pump Piston (Middle Sec-| o

tion).

FE2 Starter Pump Piston (Bottom Sec-
tion).

GO2 Starter Pump Piston Leathers.

FI2” Starter Pump Piston Rod.

FA2 Starter Pump Piston Rod End.

TF2 Starter Pump Lever Handle.

FAA2 Starter Pump Lever Handle Pin' and
Cotters. .

FK2  Starter Pump Lever Handle Link.

FKA2 Starter Pump Lever Handle Link
Pin and Cotters.

FL Starter Pump Lever Handle Liak
Bracket (32 and 40 HP).

FL2 Starter Pump Lever Handle Link
Stud (50 and 60 HP).

Starter Pump Lever Handle Link

ﬁrlgwket Capscrews (32 and 40

FLA2 Starter Pump Lever Handle Link
Stud Collar (50 and 60 HP).
Starter Pump Lever Handle Link
Stud Cotter (50 and 60 HP).
FM2 Starter Pump Discharge Valve Seat.
FC2 Starter Pump Discharge Valve.
w2 Starter Pump Discharge Valve
Spring.
FB2 Starter Pump Admission Valve.
FN2 ° Starter Pump Admission Valve Seat.
FS2 Starter Pump Mixer Valve Seat with
FU2 Bushing and FT2 Valve.
Mach. Screws to attach FS2 to FR2.
Starter Pump Base to Engine Cap-
screws.

EY Pipe an_d Fittings to con-
nect Starter Pump with
Engine.

SYG-C Gas Valve.

SYG  Gas Valve Body.

Body to Mixing Pipe Cap Screws.
PFG  Gas Valve.
PGG  Gas Valve Nut. ¥

Gas Valve Nut Taper Pin.
PLG  Gas Valve Tension Spring.
SZG Gas Valve Body Cover.

- Gas Valve Body Cover Mach. Screws,

JDG-C Mixing Pipe.
JDG  Mixing Pipe. h
Mixing Pipe to Engine Short Cap-
screw. 5
Mixing Pipe to Engine Long Cap-
screw. :
JFG Mixing Pipe Brace Rod.
Mixing Pipe Brace Rod Nut.
Mixing Pipe Brace Rod Capscrews.

PKG-C Gas Valve Operating
Mechanism.
PKG  Gas Valve Operating Rod.
Gas Valve Operating Rod Nut.
Gas Valve Operating Rod Set Screw.
Gas Valve Operating Rod Set Screw

ut.
PJG Gas Valve Operating Arm.
Gag Valve Operating Arm Cap
Screw. §
Gas Valve Operating Arm Cap
Screw Nut.
QDG  Gas Valve Operating Arm Spring.
QQG  Gas Valve Operating Arm Spring
Eyebolt. 3
Gas Valve Operating Arm Spring
Eyebolt Nuts. :
QCG  Gas Valve Operating Arm Spring
Eyebolt Clip.
QCG Clip to Engine Capscrews (32
to 60 HP).

'GL-C Gas Starter Cock.
GL Gas Starter Cock Body fitted with
GK Plug, GM Washer and GN
Nut.

CH-C Combination Valve —Relief
Valve for 5 and 7 HP. Check
Valve for 10 to 60 HP.
Combination Valve.
Combination Valve Nut. :
Combination Valve Nut Taper Pin.
CH Combination Valve Body.
G Combination Valve Body Cap.
GB Combination Valve Sleeve.
Combination Valve Sleeve to G Cap
Mach. Screws.
GA Combination Valve Stem Nut.
GD Combination Valve Galvanized Steel
Washers.
G Combination Valve Red Fibre Washer
(10 to 60 HP).
Combination Valve Rubber Gasket.
GC Colnilgnation Valve Spring (10 to 60

CH2-C Brass Combination Cock
(01d Style).

CH2 Brass Combination Cock Body.

G2 Brass Combination Cock Plug.

GA2 Brass Combination Cock Ball Valve.

GB2  Brass Combination Cock Half Union

Nut.

GC2 Brass Combination Cock Half Union
Coupling. .

GE2 Brass Combination Cock Lever
Handle.

GD2  Brass Combination Cock Lever
Handle Washer.
GM2  Brass Combination Cock Lever
Handle Nut,
CJ2 Brass Combination Cock Nipple
(Cock to Engine). ¥

FQ-C Detonator.
FP Detonator Tube.
FQ Detonator Plunger.
FvV Detonator Plunger Cap.
W Detonator Plunger Spring,
FO Detonator Screw Cap.

TC-C Exhaust Pot.
TC Exhaust Pot with Pipe Plug.
TD Exhaust Pot Cover fitted with Studs
; for TX Gland; also includes Studs
for NB Flange on 32 to 60 HP.
Nuts for TX Gland Studs.
Nli_tIsP §0r NB Flange Studs (32 to 60

Capscrews for attaching NB Flange
(5 to 25 HP).
Exhaust Pot to Cover Mach. Bolts
and Washers.
E)gmust Pot to Cover Asbestos Gas-
t,

et.
X Exhaust Pot Gland.
Exhaust Pot Gland Asbestos Wick
Packing.
NB Exhaust Pot Pipe Flange.

TE-C Gas Bunsen Burner.

TE Bunsen Burner Body.

TZ Bunsen Burner Needle Valve.
Bunsen Burner Needle Valve Nut.

TJ Bunsen Burner Tube.

TI Bunsen Burner Coupling.

TL Bunsen Burner Air Sleeve Ring.
Bunsen Burner Air Sleeve Ring

Mach. Screw.
TH Bunsen Burner Air Collar,
TK Bunsen Burner Nozzle.

TJ-C Gas Bunsen Burner Outfit

(Complete).
TE-C  Gas Bunsen Burner (Complete).
DT Gas Bunsen Burner Bracket.

Mach. Serew to hold DH Fuel Pipe
in DT Bracket.

DT Bracket to X Cyl. Capscrew.

GG Burner Chimney.

GJ Burner Chimney to X Cyl. Studs.
GH Burner Chimney Asbestos Lining.
DH Burner Fuel Pipe.

HI Burner Tube Bushings.

HH Burner Tubes (one set).

TFG  Rubber Gas Bag for Burner.

DW-C 0il Shield.
DW  Oil Shield. ;
Capscrews for attaching 01l Shield
to Engine.
Additional Mach. Screws for attach-
:iélg Oil Shield to Engine. (32 to 60

SP-C Z2ngine Pullley (5 to 40 HP
n

only).
sp Engine Pulley fitted with Key and
Set Screws.

HP-C Engine Power Plate.
1348 Power Plate.
Power Plate to Engine Mach. Screws.

NP-C Engine Patent Plate.
NP . Patent Plate.
Patent Plate to Engine Brass Mach.
Screws.
Patent Plate Mach. Screw Rubber
ashers.

HC-C Plate over A-l; Suction Hole
in Base.

‘HC Plate over Air Suction Hole in En-

gine Base.
Plate to Base RHM Screws.

HC1-C Plate over Reservoir Hole
in H SIE

ead.
HCl Plate over Reservorr Hole in Head.
Plate to Cyl. Head RHM Screws.

CG-C Water Overflow Pipe and
unnel.
CG Water Overflow Pipe Funnel.
Water Overflow Pipe and Fittings.

S Cylinder Oiler.
SA  CrankPin Oiler (5 to 15 HP).

SAA Ciler for Ring Oiling De-
vice (20 to 60 HP).

SAB  Main Bearing Oiler (32 to
60 HP).

Complete Set of Springs for
Engine.
NE Spring for Exhaust Valve.
OE Spring for Suction Valve.
MC Spring for Governor Weights (Two).
CA Spring for Governor Detent Catch.
ED Spring for Igniter Rocker Arm af

ar,
EO Spring for Pawl on Igniter Rocker
m at Head.
ES Spring }for Igniter Movable Electrode

atch.

ET Spring for Igniter Movable Electrode
Collar.

GC Spﬁr}x}g for Check Valve (10 to 60

FJ3 Spring for Starter Pump Discharge
Valve (5 and 7 HP). S

FJ2 Spring for Starter Pump Discharge
Valve (10 to 60 HP).

W Spring for Detonator Plunger (10 to
60 HP).

100 Spring for Main Bearing Oil Cup
Covers (Two) 5 to 40 HP.

g Spring for Gear Box Oil Cﬁp Coverﬂ

(10 to 40 HP).

QOG  Spring for Relief Cam Shifter Handle
Stop Pin.

PLG  Spring for Gas Valve.

QDG Spring for Gas Valve Operating Arm,

2Np EpiTion
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2 INSTRUCTIONS—FAIRBANKS-MORSE ENGINES

INSTRUCTIONS No. 2048

For Connecting and Operating Fairbanks-Morse
Type “N” Horizontal Gas Engine

Carefully read Instructions No. 2099 for the Gasoline Engine, accompanying this pamphlet.
Matter referring to description, care of parts, starting engines, cleaning and taking apart, setting
governor; electric gear and electric igniter, battery, lubricating oil, oiling and adjusting igniter is
applicable to Gas Engines.

These Engines are Regularly Fitted with:

1. High compression piston. ¢ i

2. Compression relief cam outfit, to be used when starting engines.
3. Patent self-starter on engines of 15 H. P. and larger.

4. Water reservoir on engines of 10 H. P. and larger.

5. Gas bag with one length of gas pipe.

Gas Connections

Gas connections should be made as shown below. Use large rubber gas bag (3) on supply pipe
to engine. A gasometer may be substituted for this gas bag. Always use full size of pipe that throttle
valve will take. Locate gas bag as close to engine as possible, as the function of this bag is to always
keep sufficient gas at the engine for a few explosions, and keep the gas under the same conditions at
all times. |

Throttle Valve (9)

The throttle valve is a dial cock, having a lever handle with indicator point. The dial plate on
top is numbered. This valve is tagged when shipped, giving a number on dial at which the indicator
point on the handle is to be set. for starting, and a number for running. If the valve”is not open. to
the proper point when running, the engine will not get a full charge of gas, and this will cause a crack-
ing noise in the suction pipe. When the gas pressure is good, the engine will get its required supply
with less than the opening indicated by figures on the dial. The figures are noted when the engine
is tested at the factory, where the gas pressure is two inches of water pressure, which means that the
gas pressure will balance a column of water two_inches in height.

Chart No. 1004GN
Showing Connections for Engines Operating on Gas

1. Gas Valve. 12. Mixing Pipe. 21. Detonator.

2. Gas Supply Pipe. 13. Water Reservoir. 22, Starter P_umg Pipe.
3. Gas Bag. 14, Starter Pump Cock. 23. Rear Relief Cam Bracket.
4, Spring.: . 15. Gas Valve Rod. g 24. Relief Cam Shifter Handle.
5. Spring Bracket. 16. Water Reservoir Supply Pipe. 25. Front Relief Cam Bracket.
6. Gas Meter. 18. Air Pipe. * 26. Relief Cam Rod.
7. TFrom Gas Main. 19. Supply Pipe to Starter Pump. 27 Rehef Cam.

10. -Gas Cock to Feed Starter Pump. 20. Water Reservoir Overflow Pipe. 28, Exhaust Rod.

11, Gas Valve Operating: Arm.

INSTRUCTIONS—FAIRBANKS-MORSE ENGINES

N Gas Pressure Regulator
‘Where the gas pressure is greater than three or four inches of water pressure, a gas pressure regu-

lator must be used to reduce this pressure. This will often be the case with natural gas, but seldom

with city gas, unless a high pressure system is in use. (

To Start Engine—Important

Read carefully all of Instructions No. 2099. Carefully see that the engine is well oiled at all

points, including piston.

1st. Relief Cam—Shift exhaust roller by means of handle so that relief cam, which is outside

of regular cam, comes into action,
2nd.

4th.

5th.  Gas Valve—Open gas valve by striking sharply
to admit some gas to the mixing pipe for the first charge.
6th. Starter Pump—Engines 15 H. P. and larger are provided with patent self-starter.
cock in self-starter pipe; also gas inlet to starter pump, then give several quick strokes of the pump.
Hold fly wheel till it pulls hard, then strike the detonator previously char

Igniter—Set on late spark.
3rd." Switch—Close switch in battery box.
Throttle Valve—Turn throttle valve handle to number indicated on tag to start on.

See page 14, Instructions No. 2099,

match, which explodes the mixture previously pumped into the cy}inder.
momentum enough to draw in the charge in the regular manner, which will be fired by the regular

igniting device,

throttle valve until open to the proper number for running.
7th. Starting by Hand—Patent self-starter is not used. After complying with sections 1 to 5,
turn the fly wheel by hand. After the cylinder has been filled and exploded, the engine will take up

explosions in the usual manner.

; 8th. After Engine is Running—Set igniter on early spark, Shift exhaust roller from relief
cam. Set throttle in running position.

See Instructions No. 2099, page 4.

9th. Caution—The throttle valve should not be opened previous to starting unless the piston

Turn on circulating water.

Close the valve leading to starter pump, then gradually turn on more gas at the

Reduce
Pressure
Important
two or three times with the hand in order = Admit Gas
Open  Self-Starter
ged with a parlor cracking
This gives the ‘engine
Engine
Open water reservoir throttle. Running
Caution

of engine is standing at a point where the operating rod is not in contact with the gas valve stem,

otherwise gas will be admitted to engine.

valve should be closed at once.

To Stop

Turn off water reservoir. Turn off circulating water. Close throttle valve. Opeﬁ battery switch.

GAS ENGINES.

If engine stops for any considerable time, the throttle

Stop Engine

} b ) - REPAIR LIST FOR FAIRBANKS-MORSE “TYPE N” HORIZONTAL

When ordering parts for repairs, give the description as given in this list by both letters and names of parts wanted;
also the style, number and horse-power of the engine for which the parts are wanted. Too much care. cannot be taken in

giving these particulars.

"The symbol at the head of each paragraph covers all items mentioned in that paragraph.

Before ordering a complete group of parts by the symbol in heavy type at head of paragraph, carefully check over
such paragraph to make sure that all partsincluded therein are wanted, as they will all be furnished unless otherwise specified.

MM-C Lower Base (20 to 40 HP).
MM Lo%verd Base fitted with XL and XM
tuds.

LL-C Pillow Block Cap.
Pillow Block Cap,fitted with oil tube.
16[6} Pillow Block Cap Oil Cover.
Pillow Block Cap Oil Cover Rivet
(5 to 40 HP).
uu Pillow Block Cap Oil Cover Spring
(5 to 40 HP).
Pillow Block Cap Oil Cover Spring
Screw {5 to 40 HP).

KK-C Engine Crank Base.
KK Crank Base, always fitted with fol-
lowing parts:
UD Main ‘Bearing Brasses (Opposite
Governor Side).

UE Main Bearing Brasses (Governor

Side).
XD Crank Base to LL Cap Studs
Nuts for XD Studs.
Half Nuts for XD Studs.
XB Crank Base to X Cylinder Studs.
SW Exhaust Rocker Arm Pin in KK

Base.
Exhaust Racker Arm” Pin Nut (32
to 60 HP).

TN Exhaust Rocker Arm Pin Collar.
Exhaust Rocker Arm Pin Collar Ta-

per Pin (all sizes except 32 and
40 HD).

Exhaust Rocker 'Arm Pin Collar’
Dowel (32 and 40 HP).

Exhaust Rocker Arm Pin Collar
Mach. Screw (32 and 40 HP).

Pillow Block Caps, with UC Covers,
ete. (Two).

LL-C

Qil Drain Pipe in Base( 10 to 60 HP). |.

BBG-C Piston.
BBG
Set Screws and Nuts, Piston Ring
Stop Ping, QM Oil Tube, and QN
Eyebolt. .
QE Piston Rings.
QH . Piston Pim.

XCG-C Engine Cylinder.
X Engine Cylinder fitted with JK
Cylinder Head Studs, XC Cyl.
Ring Studs (5 to 25 HP) and Exh.
Shell Studs (5 to 25 HP).
Nuts for XC Cyl. Ring Studs (5 to
25 HP

XA Rigg at o.pen end of cylinder (5 to

5 HP).
BBG-C Piston complete with QE Rings, QH
Pin, ete.

‘QL-C Connecting Rod.
QL Connecting Rod.
CB }Connecting Rod Crank Brass and
Cap.

Piston fitted with XK Piston Pin ‘

CD Connecting . Rod Bolts with Nuts,
. Half Nuts and Cotters.

1 %Connectmg Rod Piston Pin Brasses,

TA» (Wedge Half and Back Half).

T™ Piston Pin Brass Wedge.

UH Piston Pin Brass Wedge Bolt.
Piston Pin Brass Wedge Bolt Nut.

SB Connecting Rod Oiler.

QLC-C Connecting Rod with
Crank Brasses (only).
QL Connecting Rod.
CB 1 Connecting Rod Crank Brass and
(00 J Cap.
CD Connecting Rod Bolts with Nuts
Half Nuts and Cotters.

QLT-C Connecting Rod with Pis-
ton Pin Brasses (only).

QL * Connecting Rod.

P | Connetting Rod Piston Pin Brasses

Ao (Wedge Half and Back Half).

™ Co&;lectmg Rod Piston Pin Brass

edge.

UH Connecting Rod Piston Pin Brass

Wedge Bolt.
Connecting Rod Piston Pin Brass

Wedge Bolt Nut.

QK-C Crankshaft.
QK Cmnks}l%aft, fitted with Y Pinion and
ey. N
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6

QKB-C Crankshaft with 0il Ring
(20 to 60 HP).
QK-C  Crankshaft, fitted with Y Pinion and
YA Key. 3
BF-C  Oil Ring as attached to Crankshaft.

BF-C 0il Ring as attached to
Crankshaft (20 to 60 HP).
Oil Ring on Crankshaft.
Oil Ring to QK Crankshaft Mach.
Screws.

B}fl 01:1 Ring Brass Tube from BD to BE.
BE Oil Ring Flange for BF Tube.
Oil Ring Flange to QK Crankshaft
Mach. Screws.
BD-C Ring Oiler Parts
. (20to 60 HP).
BG Oiler Bracket, on engine base.
Oiler Bracket to engine cap screws.
GS }Bmss Oil Tube with Bushing in BG
iR Bracket. 4
GT Brass 0il Tube Eyebolt.
BF-C  Oil Ring as attached to Crankshaft.
TT-C Governor Bracket.
a1 Governor Bracket,.
Gov. Bracket to RA Fly Wheel
Bolts (5 to 15 HP).
iy Gov. Bracket to RA Fly Wheel
Capscrews (20 to 60 HP).
Nuts for TU Bolts (5 to 15 HP).
MA Governor Weight.
QS Governor Weight Pin in TT Bracket.
Governor Weight Pin Taper Pin.
MA-C Governor Parts.
TT-C  Governor Brackets with TU Bolts,
MAh;Veights and QS Pins (Two of
| each).
MC Governor Springs (Two).
QQ Governor Spring Eyebolts (Two).
Nuts for Governor Spring Eyebolts
(Four).
MB Governor Sleeve.
R Plain Fly Wheel (opposite
Gov. side.) s
RA Governor Fly Wheel.
WG  Fly Wheel Keys.
RA-C Governor Fly Wheel with
Gov. Parts.
RA Governor Fly Wheel.
TT-C  Governor Brackets with TU Bolts,
/ MAhyVeights and QS Pins (Two of
each).
MC Governor Springs (Two).
QQ Governor Spring Eyebolts (Two).

Nuts for QQ Eyebolts (Four).

QKR-C_ Crankshaft fitted with
Fly Wheels and Gov. Parts.
QK-C  Crankshaft fitted with Y Pinion and
YA Key (5 to 15 HP).

QKB-C Crankshaft witl; Oil Ring attached

0 to 60 HP).
RA-C Goverzmr Fly Wheel with Governor
arts.
MB Governor Sleeve on Crankshaft.
R Pkél% )Fly Wheel (Opposite Gov.
ide).
WG Fly Wheel Keys.
‘WH-C Igniter as attached to
Head.
WH Igniter Body.
WI Fixed Electrode fitted with EQ
Point.
Fixed Electrode Nut.
SF Fixed Electrode Lava Insulation.
Fixed Electrode Asbestos Gaskets.
WM Fixed Electrode Collar.
wYy Fixed Electrode Thumb Nut.
WJ Moc\‘rfﬁble %lectroge, fitted with WK
ollar, Taper Pin and EQ Point.
WL Movable Electrode Catch. i

INSTRUCTIONS—FAIRBA NKS—.MORSE ENGINES

STA  Movable Electrode Catch Stop Pin.
ES Movable Electrode Cateh Spring.
ST Movable Electrode Catch Spring Pin.
ET Movable Electrode Spring.

WH6-C ‘1910 Pattern’’ Igniter
C?mplete as Attached to Head.
0

WH Igniter Body, fitted with STAG
% Stop Pin. i
Wi6 Fixed Electrode, fitted with EQ
Contact Disc.
Fixed Electrode Nut. ;
SF6 Fixed Electrode Lava Insulations(2) .
TFixed Electrode Asbestos Gaskets(4).
WM6  Fixed Electrode Collar.
WY6  Fixed Electrode Thumb Nut. §
WJ6 - Movable Electrode, fitted with WK6
Collar and Collar Taper Pin.
WJA6 Movable Electrode Arm, fitted with
EQ Contact Disc and EU6 Nut.
WL6  Movable Electrode Pawl.
ES6 Movable Electrode Pawl Spring.
Movable Electrode Pawl Spring
Taper Pin.
ET6  Movable Electrode Return Spring.
OD-C Suction Valve.
Suction Valve.
RH Suction Valve Coliar Nut.
cQ Suction Valve Lock Nut.
Suction Valve Lock Nut Cotter.
JJ-C Cylinder Head.
JJ Cylinder Head, fitted with SD Tg-
niter Studs. and with JI Igniter
Cover Plate and Mach. Screws on
10 to 60 HP.; also includes Studs
f}fI)rP N Exhaust Shell on 32 to 60
Nuts for SD Igniter Studs.
WH-C Igniter as attached to Head.
vw Igﬁitcr to Cyl. Head Asbestos Gas-
et. .
OD-C  Suction Valve, with RH and CQ
Nuts and Cotter.
OE Suction Valve Spring.
RG Suction Valve Cap.
Suction Valve Cap to JJ Head Mach.
Screws.
AT Suction Valve Stem Bushing.
*  Suction Valve Stem Bushing to JJ
Head Screws.
PX: Suction Valve Spring Adjusting Nut
(32 to 60 HP).

JJO-C Cylinder Head with Suction
Valve (only).

Cylinder Head, fitted with SD Ig-
niter Studs, and with JI Igniter
Cover Plate and Mach. Screws on
10 to 60 HP; also includes Studs
fmI" N Exhaust Shell on 32 to 60

HP.

Suction Valve with RH and CQ Nuts

nd Cotter. /

Suction Valve Spring.

Suction Valve Cap.

Suction Valve Cap to JJ Head Mach.
Screws. {

Suction Valve Stem Bushing.

Suction Valve Stem Bushing to JJ
Head Screws.

Suction Valve Spring Adjusting Nut
(32 to 60 HP).

JIW-C cylind?r I%ead with Igniter
on.

V).
a8; Cylinder Head, fitted with SD Ig-
niter Studs and with JI Igniter
Cover Plate and Mach. Screws on
10 to 60 HP; also includes Studs
for N Exhaust Shell on 32 to 60

HP,
Nuts for SD Igniter Studs.
WH-C Igniter as attached to Head.
VW Igniter to Head Asbestos Gasket.

WN6-C Igniter Rocker Arm at
Head (‘1908 Pattern).
WN6  Igniter Rocker Arth.

JJ

0D-C
OE
RG
Al

PX

PQ6
PP6

WQ6
EN6

EO6

Igniter Rocker Arm Cap Screw.
Igniter Rocker Arm Cap Screw Nut.
Igniter Rocker Arm Pawl.
Igniter Rocker Arm Pawl Pin.
Igniter Rocker Arm Pawl Pin Nut.
Igniter Rocker Arm Pawl Bolt.
Igniter Rocker Arm Pawl Bolt Nut.
Igniter Rocker Arm Pawl Pin Stop.
Igniter Rocker Arm Pawl Pin Stop
Mach. Screws. 3
Igniter Rocker Arm Pawl Spring.

‘WN-C Igniter Rocker Arm at

WN
PQ

BE

wQ
WO
WS
WA

EN
WR

EO

Head (‘‘1907’’ Pattern).

Igniter Rocker Arm.
Igniter Rocker Arm Cap Screw.
Igniter Rocker Arm Cap Screw Nut.
Igniter Rocker Arm Pawl.
Igniter Rocker Arm Pawl Pin.
Igniter Rocker Arm Pawl Pin Nut.
Igniter Rocker Arm Pawl Bolt.
Igniter Rocker Arm Pawl Bolt Nut.
Igniter Rocker Arm Pawl Bolt Lever.
Igniter Rocker Arm Pawl Bolt Lever
Stop Pin.
Igniter Rocker Arm Pawl Bolt Head.
Igniter Rocker Arm Pawl Bolt
Spring. i
TIgniter Rocker Arm Pawl Spring.

‘WN2-C Igniter Rocker Arm at

WN2
PQ2
PP2
wQ2
Ws2
EO2

EN2

Head (‘1899 Pattern).

Igniter Rocker Arm.

Igniter Rocker Arm Cap Screw.

Igniter Rocker Arm Cap Screw Nut.

Igniter Rocker Arm Pawl.

Igniter Rocker Arm Pawl Pin.

Igniter Rocker Arm Pawl Pin Nut.

Igniter Rocker Arm Pawl Bolt.

Igniter Rocker Arm Pawl Bolt Nut.

Igniter Rocker Arm Pawl Bolt
Spring.

D a
Igniter Rocker Arm Pawl Bolt;F ))
iy

Spring Washer.

WV-C Igniter Rocker Arm at Gear.
wv

wT
WU

WVW-C Igniter
on WW

Igniter Rocker Arm, fitted with EC
Spring Stud. i
Igniter Rocker Arm Roller working

against gear. g
Igniter Rocker Arm Roller Pin.
Igniter Rocker Arm Roller Pin Nut.

Arm at Gear
Shaft

WV-C Igniter Arm at Gear (bomplete).

wWw

Igniter Rocker Shaft.
Igniter Arm to Shaft Key.

WW-C Igniter B{)cker Shaft Mech-
an.

sm.
niter Rocker Arm with EC Stud,

Ig;
WY-C { B ek W0 b and Nat,

ww

ED
WP

Igniter Rocker Shaft.

Igniter Rocker Arm to Shaft Key.

Igniter Rocker Arm Spring.

Igniter Rocker nhaft Bracket.

Igniter Rocker Shaft Bracket to JJ
Head Cap Screws.

WX-C Ign.it;e!]‘3 Rocker Arm Spring

WX

WX2

EF

racket.
Bracket on Engine Base for ED
Spring 5 and 8 HP). .
Eyebolt on Engine Base for ED
Spring (10 to 66"HP).
Cap IS)crew for WX Bracket (5 and 8
H

Nut for WX2 Eyebolt (10 to 60 HP).
Eyebolt in WX or WX2 for ED

Spring.
Nuts for EF Eyebolt.

WCG-C Gear, Shaft and Cam.
w Gear. 8 y
WCG  Cam and Gear Shaft, fitted with WB

Cam, PCG Relief Cam and Mach.

Serews.

/

\

/

o

PTG-C Relief Cam Shifter Handle.

PAG  Relief Cam Shifter Handle.
Relief Cam Shifter Handle Set Screw.
PTG Relief Cam Shifter Handle Clip.
OXG  Relief Cam Shifter Handle Clip Pin
and Cotters.
PHG  Relief Cam Shifter Handle Stop Pin.
QOG  Relief Cam Shifter Handle Stop Pin

Spring.

Mechanism.

PBG  Relief Cam Shifter Shaft.
SXG  Relicf Cam Shifter Shaft Bracket
(Cylinder end).
SXG Bracket to Engine Cap Screws.
POG  Relief Cam Shifter Shaft Bracket
(Crank end).
POG Bracket to Engine Cap Screws.
QUG  Relief Cam Shifter Block.
Relief Cam Shifter Block Taper Pin.
PTG-C Relief Cam Shifter Handle (Com-

plete). .

EX-C Circuit Breaker.

EX Contact Arm, fitted with EY 1 Bot-
tom Insulation Block and Brass
Contact Screw.

BY Insulation Block (Top Half).

P Thumb Nut on Brass Contact Screw.

Mach. Screws for attaching to En-
gine.

CU-C Valve Lock Mechanism.

CR Valve Lock Shaft, fitted with CT
Collar Hub, Taper Pin and CU
Spring Blade. :
CS Valve Lock Operating Arm, fitted
with pin for CV Roller and Taper
in.

F "4 CV Valve Lock Roller.

\\ )CW Valve Lock Block on NN Exhaust

N Rod, fitted w.th Taper Pin and
- i Brass Contact Screw. i

| (¢} Valve Lock Shaft Bracket on Cylin-

der Head.

I Ccp Vﬂ(l{vc Lock Shaft Bracket on Cylin-
I er.

;‘: Cap Screws for either CO or CP
i Brackets.

Il NC-C Exhaust Valve.

i NC Exhaust Valve.

§ NL Collar on Exhaust Valve for NE
“ < Spring.

& NR Exhaust Valve Nut.

[ Exhaust Valve Cotter (5 to 40 HP).
| Exhaust Valve Taper Pin (50 and 60

HP): : 4
NA-C Exhaust Shell (6 to 25 HP
Type). ;
N Exhaust Shell, fitted with Studs for
NB Flange.
Nuts for NB Flange Studs.
NA  Exhaust Shell Cap.

Exhaust Shell Cap Asbestos Gasket.
i Exhaust Shell Cap to N Shell Cap
i Screws. :

4 NB Exhaust Shell Pipe Flange.
B Exhaust Shell Pipe Flange Asbestos
¥ Gasket, !
¥ ND Exhaust Shell Valve Guide.
Exhaust Shell Valve Guide to N
L] Shell Cap Screws.

NC-C  Exhaust Valve, fitted with NL Col-

lar, NR Nut and Cotter.
NE Exhaust Valve Spring.
NA-C Exhaust Shell (32 to 60 HP
Type).

i N Exhaust Shell, fitted with NQ Valve
f Guide Bushing, Studs for NB

Flange and Pipe Plugs.
Nuts for NB Flange Studs (32, 40
and 60 HP).
Machine Bolts for attaching NB
Flange to N Shell (50 HP only).

NA Exhaust Shell Cap.

Exhaust Shell Cap Asbestos Gasket.

Exhaust Shell Cap to N Shell Cap
Screws.

Exhaust Shell Pipe Flange.

Exhaust Shell Pipe Flange Asbestos
Gasket,

Exhaust Valve, fitted with NT, Col-
lar, NR Nut, and Cotter or Taper

NB

NC-C
i,

Exhaust Valve Spring.

NE

NAD-C Exhaust Shell fitted with
Valve Guide (5 to 25 HP).

N Exhaust Shell, fitted with Studs for
©  NB Flange.
ND Exhaust Shell Valve Guide.

Exhaust Shell Valve Guide to N
Shell Cap Screws.

SUG-C Exhaust Rocker Arm (5
fo 40 HP Type).

Exhaust Rocker Arm.

Ex}g]aust Rocker Arm Cap Screws in

ar. .

Nuts for Exhaust Rocker Arm Cap
Serews.

Exhaust Rocker Arm Catch Pin.

Taper Pin for SVG Pin.

Exhaust Rocker Arm Roller on SVG

Pin,

SUG

SvG
NGG

SUG-C Exhaust Rocker Arm (50
and 60 HP Type).

SUG  Exhaust Rocker Arm, fitted with
Studs for CY Catch Plate.
Nuts for CY Catch Plate Studs.
{0p% Detent Catch Plate on SUG Arm.
S7Z Pin through SUG Arm and NN Rod.
ML Collar on SZ Pin.
Taper Pin through ML Collar.
S Pin in SUG Arm for NG Roller.
Nut for SS Pin.
NG Exlgl_aust Rocker Arm Roller on S8
in.
NGG  Roller on SVG Pin.
SVG Roller Pin-for NGG Roller.
Roller Pin Taper Pin.
NN-C Exhaust Rod.
NN Exhaust Rod.
RC Exhaust Rod Guide.

Exhaust Rod Guide to X Cylinder
Cap Screws.

SW-C Exhaust Rocker Arm Pin
in KK Base.

Exhaust Rocker Arm Pin.

Exhaust Rocker Arm Pin Nut (32
to 60 HP).

Exhaust Rocker Arm Pin Collar.

Exhaust Rocker Arm Pin Collar Ta-
per Pin- (All sizes except 32 and
40 HP).

Exhaust, Rocker. Arm Pin Collar
Dowel (32 and 40 HP).

Exhaust Rocker Arm Pin Collar
Mach. Screw (32 and 40 HP).

SW

TN

JA-C Gear Box.
}Geril‘rbB'ox and Cap, fitted with Oil

ube,

Gear Box to KK Base Collar Studs.

Nuts for JC Collar Studs.

Half Nuts for JC Collar Studs.

Gear Box Oil Cup Cover.

Gear Box Oil Cup Cover Rivet (10
to 40 HP).

Gear Box Oil Cup Cover Spring (10
to 40 HP).

Gear Box Oil Cup Cover Spring
Screw (10 to 40 HP).

JA

=
Q

JB

uu
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REW-C Water Reservoir (10 to
60 HP).

REW

VW
VAW

RFW

VLW
W

QW
S
8QG i

SR
RDG
CM

TQ

CA

FH3G-

Water Reservoir Body, fitted with
Brass Tube Nozzle.

Water Reservoir Body to JI Suc-
tion Elbow Cap Screws.

Water Reservoir Packing Nut.

Water Reservoir Throttle Valve
Stem with VDW Dial Handle.

Water Reservoir Throttle Valve

Pointer.
Water Reservoir Throttle
Pointer Mach. Screw.
Water Reservoir Vent Pipe,
Water Reservoir Drain Plug.
Wa’tler Reservoir Brass Bushing }” x

Valve

Waf,ér Reservoir Brass Bushing §” x
Water Reservoir Pipe and Fittings.

G-C Governor Detent.
Governor Detent Catch, fitted with
QF Roller Pin and CL Eye Screw.
‘Governor Detent Roller on QF Pin.
Br%cll)&et with CM Eyescrew (5 to 40

Eyescrew in KK Base for CA Detent
Spring on 50 and 60 HP., (Detent
Bracket cast on base.)

Flat_Head Capscrew for attaching
RDG to KK (5 to 40 HP).

Hex. Head Capscrews for attaching

RDG to KK (5 to 40 HP).

Pin in RDG Bracket for SQG De-
tent Catch.

Cotter for TQ Pin (5 to 40 HP).

Nut for TQ Pin (50 and 60 HP).

Gov. Detent Catch Spring.

C Brass Barrel Gas Starter

Pump (6 and 7 HP Tybpe).

FR3
FG3

Starter Pump Cylinder.

Starter Pump Base. .

Starter Pump Cap.

Cap to Cyl. RHM Secrews.

Starter Pump Piston (Lower Half).

Starter Pump Piston (Upper Half).

Starter Pump Piston Leathers.

Stilirl'ter Pump Piston Rod and Han-

e.

Starter Pump Admission Valve.

Starter Pump Admission Valve Seat.

Starter Pump Discharge Valve.

Starter Pump Discharge Valve Seat.

Starter Pump Discharge Valve
Spring.

Starter Pump Mixer Valve Seat with
FU3 Bushing and FT3 Valve.

Mach. Screws to attach FS3 to FR3.

Starter Pump to Engine Capscrews.

FGG-C CasT Iron Gas Starter Pump
with Lever Handle (10 to 25

F
FG

HP Type).
Starter Pump Barrel.
Starter Pump Cap.
Cap to F Barre! Mach. Screws.
Starter Pump Piston (Lower Half).
Starter Pump Piston (Upper Half).
Starter Pump Piston Leathers.
Starter Pump Piston Rod.
Starter Pump Piston Rod End.
Starter Pump Piston Rod End Pin
and Cotters.
Starter Pump Lever Handle.
Starter Pump Link. :
Starter Pump Link Pin and Cotters.
Starter Pump Suction and Discharge
Ball Valves.
Starter Pump Suction Valve Seat.
Starter Pump Plug Fitted with Mach.
Screw to hold Discharge Valve in
Place. i
Starter Pump Mixer Valve Seat with
FU Bushing and FT Valve.
Mach. Screws to attach FS to F.
Starter Pump to Engine Capscrews.
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INSTRUCTIONS No. 2072M

For Setting Up and Operating Fairbanks-Morse Type “T”’
Small Vertical and Jack of All Trades Gasoline
Engines with Hit-and-Miss Governor

General Description.

The Fairbanks-Morse Type ‘“T"’ Vertical and Jack of All Trades engines with hit-and-miss governors,
have cylinders placed on top of the oil-tight base. The bearings run in an oil bath, and lubrication of the
piston is effected by the centrifugal force of the crank which distributes the oil on the inside of the cylinder and
perfectly lubricates the same. The whole is dust proof. The engines are equipped with ‘“‘make and break’’
electric ignition and can be operated with gasoline, petrol, naphtha, distillate, or gas with very little change
in equipment.

The Jack of All Trades is complete in itself, engine, cooling tank, fuel tank and necessary fittings mounted ¥

on wood base, all connected and ready to run.

Locating Engine.

Tn locating the engine, at least two feet of space should be left on all sides of the engine for convenience in
starting and for having sufficient room to get to the valves and connections.

Having a thin bed of cement and fine sand to finish top of foundation, set the engine on its foundation, as
per foundation plan, draw down bolts, keeping engine level.

The Fairbanks-Morse Vertical Engine runs in the direction of arrow shown on fly-wheel, page 3. The
direction of motion is also shown by the direction of an arrow, cast on one side of the engine base.

Clean Out Pipe.

See that all pipes which are to be used have been carefully washed out with gasoline, to remove all scale
and foreign matter. All openings and attachments are tagged with directions how to connect and operate. Be
careful to follow directions on each tag.

Cooling Tank.

Supply.

Return.

Drain Pipe.

Vent

Valves,

Hose Coupling.

Exhaust Pipe—Engine to Exhaust Pot.
Exhaust Pipe—Exhaust Pot to Open Air.

iy
2
3.
4.
5.

et
S OST

(Chart 1199GN)

Leave
Space

Directio;
Motion

Showing Water Connections Using Showing Water Connections Using

Cooling Tank Running Water
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Chart No. 1189GN Showing Connections for Evaporator Tank and Fuel Tank in Base.

Water Tanks.

Full Size The opening for water inlet pipe is near lower end of cylinder, and if cooling tank is used, the pipe (2) con-
Pipe pecting this opening with bottom of tank should be full size of this opening, and connected as shown. Flexible
couplings (9) are furnished and should be used in pipes (2) and (3). The water outlet pipe (3) is in the cylinder
head. If tank is used connect this with upper opening in tank. When tank used is of our standard dimensions
the temperature will regulate itself under ordinary conditions. Tank should not be covered, as water should
have exposure to atmosphere. Itshould be so arranged that the water can be drained from cylinder and connecting
Freezing pipes, to prevent freezing and bursting in cold weather. Be sure to leave open end of pipe (5) over cylinder
high enough to be above top of tank. In operation, the water must always be above the upper pipe in the tank,

otherwise the water cannot circulate.

To obviate the necessity of draining tank entirely in freezing weather when engine is idle, the valves
(6) and (7) may be placed inside the tank. This arrangement requires special fittings and nipples with suffi-
ciently long thread to extend through bushing in tanks and allow two or three inches of water between valves
and side of tank. These valves are then operated by key rod from top of tank.

nside Valves

%%l?:&ienr To drain cylinder and pipe connections, close valves (6) and (7) and open valve (4).
Elevated The water circulation will be much better if the cooling tank can be elevated at least enough to bring

Tanks the hottom above the lower water opening on the engine cylinder. We advise doing this where possible, as the
power of the engine will be slightly increased by this improved circulation. If the tank is not set close to the
engine, one size larger pipe should be used between the tank and the engine.

Evaporator Tank.
When equipped with evaporator tank, engine is regularly sent out piped as per Chart 1189GN.

Boiling In operating the engine, the tank should not be filled more than three-fourths full of water; otherwise
Water water will slop out more or less after it becomes boiling hot. The water level should never be allowed to fall
as low as the top of the cylinder, as the cylinder will then get too hot. It should be understood that it is
expected that the water will boil, but that the engine will work properly when the water is boiling hot. The
rate of evaporation is from 3/10 to 6,/10 gallons per horse-power hour, depending on the load. Arrangements

must be made to replenish the water occasionally as it is boiled away.

Drain Tank In cold weather, the water should be drained from evaporator tank, when engine is idle, to prevent freezing,
Running Water.
Regulate If running water is used, place a valve (6) in the inlet pipe (2) close to the engine to regulate quantity of

Water water admitted to the cylinder. Water flowing from cylinder should be from 160 degrees to 180 degrees Fahren-
heit, for the maximum power capacity of the engine. To drain cylinder and pipe connections, close valve (7)
and open valves (6) and (4).

C
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Exhaust Pipe.
The exhaiist pipe from engine to exhaust pot is always shipped fitted for connecting up with the pot.

Long nipple (10) is to be placed in a vertical position and connected to the engine by means of an elbow
and a horizontal nipple. On the two and four H. P. sizes this vertical nipple is screwed into a flange on the
exhaust pot. On other sizes the vertical nipple is threaded on one end only, the end not threaded extending
down through an expansion joint into the exhaust pot. This expansion joint is simply a stuffing box, the
packing for which is asbestos wicking. This wicking issent in the box of parts shipped with each engine.

The pipe (11) from the exhaust pot to open air should be the same size as openings in pot when straight, and
larger for long and crooked runs; never use smaller pipe. It is dangerous to exhaust into any house flue.

Engines on wood bases are not equipped with exhaust pots, but are provided with silencers, shipped, piped
up complete with engine. When installed in a house, additional pipe should be used in order to carry silencer
outside of the building. Use a ‘“T”’ on bottom of all upright exhaust pipes, with a drain fitted in the bottom
of “‘T,” as water collects in long pipes.

S
P
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Exhaust P

Silencer
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YRR R e i 17 Chart 663G N1—Showing Outside Connections for Engines Using

Gasoline, Petrol J¥Naphtha or Distilate
*Fuel Tank (H).

The fuel tank may be located outside of building, (Chart 663GN1) and should be placed in a horizontal
position and sufficiently lower than the engine so that the oil will flow toward the tank from the engine. Any-
where from six to twenty-four inches drop will do. With this tank are furnished the proper connections
for outlet and return pipe, which are carefully marked before shipping. Use the size pipe furnished. In con-
necting the fuel tank with engine, care must be taken to wash out every piece of pipe or joint with gasoline—this
to remove all scale and loose matter, which, if left in pipes, would interfere with proper working of valves.
Extra care must be taken in making all water and fuel pipe connections so they do not leak. Use soap or shellac
in joints of fuel pipes and white lead in joints of water pipes.

Where gasoline engines are installed in basements, or in case where the engine room floor is below general
level from which the gasoline tank will be filled, care should be taken to have the top of the gasoline tank
slightly below the level of the engine room floor. In case the top of the filling pipe, connected to engine tank
has to be above the level of the gasoline reservoir in the engine, the gasoline tank should be fitted with a
reliable float device which will close the filling pipe before the tank is completely full. This float device will
give warning so that the fuel will not overflow into the engine room 1in case there are any loose joints. Fuel
tanks fitted with this float device will be furnished on special orders only.

*The word ‘“fuel’” in this instruction book applies to gasoline, petrol or naphtha.

Fuel Tank

Float
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When engine is equipped with evaporator tank, the fuel tank is regularly placed in the bas:e of the engine
(Chart 1189 GN) and is shipped piped up complete.

Care should be taken to see that the cap on the fuel tank filler pipe is not screw(.ed down to cover vent
hole in the side of the filler pipe 5o the air cannot enter tank and maintain atmospheric pressure on the fuel.

The fuel pump (E) of the vertical engine is on the side of the engine base opposite the governor. To the
bottom of pump is connected the suction pipe (O) from fuel supply tank (H.) and. the opening where
this pipe should be connected is carefully tagged. From the pump the fuel is de.llvered to the small
reservoir (P) on the cylinder head through the pipe (N) and the larger pipe (U) leading from.the bottom
of this reservoir is the overflow or return pipe for fuel. On the 9 and 12 H. P. sizes this pipe .prOJects upward
and above the bottom of the reservoir inside and MUST NEVER BE DISTURBED, as 1-t holds the f.uel
at the proper height in the reservoir, the fuel level on the other sizes is maintained by the peculiar construction
of the reservoir. i

The engine is shipped with union attached to lower end of this pipe, and to this union connect return piPe
(U) and carry down to floor or through floor, as required, and back to fuel tank with a gradual descent to assist
free flow of surplus fuel back to tank.

Having all piping connected, it will be well to make youi‘self familiar with the following details, which
describe all essential parts of the engine in their proper condition, and when all parts are conuected as here de-
scribed, the engine is sure to run.

DESCRIPTION AND INSTRUCTION AS TO THE ACTION AND CARE OF
PARTS OF THE ENGINE

Fuel Inlet or Suction Valve.

This is an ordinary check valve, automatic in its action, located in the cylinder head. The lift .is I%mited
by means of a spring on the stem of the valve and a cotter pin through the nut on stem. Should this pin erzr
need renewing, care must be taken that the new pin is no longer than the original one, for if longer the ends will
strike the side wall of shield (D) and the working of valve will be interfered with. The collar nut must be so
set (except on 2 H. P.) as to hold valve closed when the catch (8) is down, as is the case when the .engir.le is
governing. Should the engine at any time on starting turn too easily or have lost the usual compression, it is
evident that a leak is taking place, and this valve should be examined; it may not seat perfectly. This valve
can be examined by taking out the screws and removing the shield (D). This will expose valve stem, and by
working the valve, you can tell whether it works free, and by revolving backward and forward, clean the se.at,
On again putting the parts together, care must be taken that they are not twisted and that they do not bl.nd
the valve stem. Look at this very carefully. Also see that catch works free and locks valve, preventing
all movement when exhaust valve is held open by governor.

Exhaust Valve.

This valve is constructed same as the inlet valve, also stands in a vertical position, with the stem extend-
ing through the casing, and a spring over the stem to hold it to its seat. The nut h.olqs the spring unde.r com-
pression. Should there be a lack of compression, after making sure the leak is not in inlet valve, examination
of the exhaust valve must be made to see that it does not leak. To clean this valve remove cylinder head
from cylinder. Then the valve can be removed from the head, and the seat can be c.leaned by re'svoiving the
valve while being pressed to its seat in the head. To reseat, grind with emery and oil by revolving valve on
seat until it will hold compression. Carefully clean both valve and seat with gasoline before replacing
cylinder head. Use gasket of asbestos soaked in boiled linseed oil to insure tight joint, and be sure that the
nuts on the studs holding eylinder head to cylinder are turned tight. :

Fuel Pump (E). (Page3.)

The small fuel pump (E) which supplies
the reservoir (P) t hrough pipe (N) is operated
from the large gear shaft taking supply from
tank through pipe (O). The proper amount of
fuel is maintained in the reservoir by an over-
flow pipe (U), which returns to fuel tank (H).
Keep lubricating oil in cup on cap of pump to
lubricate packing. Never screw cap down
hard or the packing will cut the pump plunger.

Air Suction.

The suction action of piston draws air
through air inlet passage. By the swift
velocity of this in-going air, sufficient oil is
picked up and drawn through a small nozzle,
which extends into the passage, to form an
explosive mixture.
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The Governor.

The governor on the gear shaft controls movement of exhaust valve and also locks the inlet valve in its
seated position by the vertical rod and catch (S). When the governor is not in action, the arm (8) is lifted
clear of the collar nut on stem of inlet valve within the shield (D). The valve lock (81t oy At to
the 2 H. P. size. g

Throttle Valve.

Throttle or needle valve (146) (see page 8) on 9 and 12 H. P. has a stuffing box (141) like the fuel pump,
but in this case the gland should be kept drawn up tightly, so the valve will not turn from a set point while the
engine is running. The function of this valve is to shut off the supply of fuel to the engine when engine is stopped
and for regulating by set point, the proper quantity to be fed to engine to obtain the best results while running.

The marks on dial were found best on our test floor but it may be necessary to set differently after a time,

INSTRUCTIONS FOR STARTING THE ENGINE

IMPORTANT. BEFORE starting engine, examine carefully and be sure that the nuts on studs
holding eylinder head to cylinder, are turned tight.

REPEAT this the first few times the engine is allowed to become cold, and whenever it has stood idle
a considerable time. Attention to these points will prevent annoyances from leaks which otherwise might
result from unequal expansion and contraction of metal and the drying and shrinking of gaskets.

How to Start the Engine.

Suppose the engine to be set, connected and ready to start. First see that all outside grease is removed
and engine clean, fuel in the tank, and all parts properly oiled (see page 5).

Pump fuel into reservoir attached to cylinder head. The pump is worked by the handle (L) on the pump
plunger link. Operating this rapidly will soon fill the reservoir. Open throttle valve on reservoir to point
marked ‘‘1,” set igniter at late spark (see page 15) on 6, 9, and 12 H. P., close air damper about two-thirds off and
CLOSE SWITCH ON BATTERY. ‘

Engines 2 to 6 H. P., inclusive, are provided with starter crank. Turn engine fly-wheels backward till
you come against strong compression. This allows two revolutions of the fly-wheel before coming against the
compression again. Engage the ratchet in crank-shaft key-way and turn rapidly (SO THAT THE FLY.
WHEEL TURNS IN THE DIRECTION INDICATED BY THE ARROW CAST ON BASE) until
the first ignition occurs; then remove the crank. :

Engines 9 and 12 H. P. are proyided with relief cam to relieve compression. When starting (1) drop
handle of relief cam, which is located on the rocker arm which carries the exhaust rod and roller, to a horizontal
position. (2) Grasp arm of fly-wheel and turn engine over as with starter crank.
occur, return relief cam handle to the vertical position.

(3) After regular explosions

In all cases, as soon as engine starts, set igniter at early spark (see
page 15), open air damper and turn throttle valve back to point marked
“‘2,” which is the running point of the engine as tested at the factory. The
conditions under which the engine operates in the field may somewhat
differ from those prevailing on the test floor. The operator will, therefore,
use some discretion as to the exact point at which the throttle valve will
give the best results. If point ‘2’ doesnot seem to afford just the right
supply of fuel, turn the throttle a trifle, using a very little less or a very little
more, and with a little experience the operator will soon determine what
is the best setting for the valve. If too much fuel is used, a slow-burning
mixture is formed, which does not develop the power that the proper m x- : '
ture should, and if too little fuel is used, the mixture is too weak to develop Fig. VE1644
the power required. The machine to be driven should be detached from the engine until the engine is in motion
either by shifting of belt to loose pulley, by slacking of belt by means of tightener, or by friction clutch pulley.

It may be necessary, at times, to throttle the air when taking in the first charge of fuel, by partially
restricting the air suction opening with the hand, or with the damper in the air suction pipe.

The 9 and 12 H. P. engines are fitted with a small priming cup tapped into the air suction passage of the head.

This cup is to be filled about three-fourths full with gasoline before starting. Then, when engine is ready
to start, this gasoline is allowed to run into the air suction passage where on first suction stroke it is drawn into
the eylinder with the air, making a mixture for the first explosion.

To stop engine, close the throttle valve and open switch on battery. In cold weather water should always
be drained from engine cylinder and pipes to prevent freezing and bursting of same.

Close both cocks on water tank; then open the drain cock near the bottom of tank, and by so doing allow
cylinder and pipe connections to be drained.

DIRECTIONS FOR CLEANING AND TAKING APART
Cleaning Pistons and Rings. (See page 9.)

Occasionally it may become necessary to remove the piston for the purpose of cleaning the rings, which
may have become baked fast to piston and prevent the engine from holding its compression, if the proper amount
or quality of lubricating oil has not been used. To remove the piston, take off hand hole plate (4) (page, 9)
from base, and remove cotters, oil dipper and nuts (28) from connecting rod studs. Now remove the bushing
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cap(27A)and turn crank shaft so that wrist pin is in lowest position. Remove cotters and ear joint pin (81), and
let exhaust rod (71) recline; also remove nut, and washer (106).from igniter rod guide stud and slip igniter pawl
block (100B or D)clear of same and allow igniter rod (98) torecline, being careful not to lose igniter slide bushing
(105). Disconnect unions just below reservoir and remove the nuts from the studs which hold cylinder to base.
Now cylinder may be lifted clear of the base and the piston withdrawn. In replacing piston, care must be taken
to replace it in the same position as formerly. Care must also be taken to replace all parts in the reverse order
from which they are removed and in the same positions. Spread all cotters and replace defective gaskets.
The gaskets between cylinder and base and between hand hole plate and base may be of heavy paper.

The piston rings should be soaked with kerosene oil (for this is found best), and loosened up and grooves
cleaned. Oil piston well before replacing it in cylinder. The rings can be removed by taking three strips of
tin one-half inch wide and six inches long; slip one strip under each end of a ring; then take a third strip and slip
it under the middle of the ring; the ring can then be slipped out of the groove and both cleaned and the ring
replaced; then treat others in the same way.

Note the following conditions required to assure perfect working of engine:

Pump.

See that the fuel pump on engine works perfectly and that lubricating oil is always kept in cup ontop of fuel
pump. Each time, before starting, pump by hand until fuel flows into reservoir and back to tank. This is
evidence that check valves are all right.

Inlet and Exhaust Valves.

Be sure that these valves are working properly. When turning the engine by hand, if compression is
strong, the valves are tight. After the engine has been standing some time, it is advisable to insert a wire nail
in the small hole drilled in shield and lift the suction valve off the seat to insure its working free.

If necessary to put in any new gaskets, be sure to soak the gasket in boiled linseed oil. This will insure
a tight joint; whereas, if gasket is put in dry, it is more liable to blow out. Use asbestos gaskets only in all
joints in the combustion chamber.

Clean.
A wire screen is attached to end of suction pipe in fuel tank, to prevent any foreign substances from
entering pump and reservoir. These may become clogged and require cleaning.

Lubricating Oil.

Never start engine without having first oiled all parts well with hand oil can, and see that there is plenty
of oil in the cups on cylinder and journal of the large gear.

With these conditions the engine is sure to work easily.

The oil used for lubricating the piston must be strictly mineral, free from vegetable or animal matter,
of a high fire test, and fluid enough to be fed by the oiler. We recommend our ‘‘Hytest’”” Gas Engine Oil.
Steam engine cylinder oil is too thick.

Compression grease cups are furnished on the main bearings of Hit and Miss Governor Engines of 2 to 6
H. P. and in these should be used a good grade of hard oil or grease.

Splash Oiler.
Engineswith H. & M. Governor are regularly furnished with Splash Oiler (B) for piston pin and crank pin.
On the foot of the engine base are two openings closed by pipe plugs, (see cut below). The lower open-
ing (D) is horizontal and is to drain the oil from the base (A), the upper opening (E) is vertical and is used
for filling. Oil should be put in until the ends of connecting rod bolts (C) will just touch the surface when the
crank is down. This can be seen by removing one of the hand hole plates (F). Before replacing, note the
height of the oil in the opening (E) and it will not be necessary toagain remove the hand hole plate when filling.
The sight feed oil cup on the lower part of the engine cylinder, which oils the piston, constantly supplies
oil to the base, so it will seldom be necessary to introduce oil as above described.
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REPAIR LIST
For Fairbanks-Morse Vertical Type ‘“T’’ Gasoline Engines with
Hit and Miss Governor ;

When ordering parts for repairs, give the description as given in this list b; 8
of parts wanted; also the style, number (which is stamped on cylinder head andycg?ffdg:n;??ghﬁda?:? gn
patent plate) and horse-power of the engine for which the parts are wanted. Too much care cannot be taken
in giving these particulars.

The number followed by *‘C” at the head of each paragraph covers all items mentioned in that paragraph.

Before ordering a complete group of parts by the number in heavy type at head of paragraph, carefully
check over such paragraph to make sure that all parts included therein are wanted, as they will all be furnished
unless otherwise specified.

The figure in parenthesis shows the number used on the engine. The repair symbol covers one piece,
regardless of the number on the engine.

No. DESCRIPTION. No. DESCRIPTION
] 1-C. Cylinder. 9-C. Cylinder Head.
Cylinder always fitted with: 9 Cylinder Head, fitted with 86 Igniter Studs

Burner Hole Plug. (2)on12H.P

86 Igniter Studs (2 to 9 H. P.) (2). 54K-C Suction Valve Complete (2 H. P.).
Cylinder Head Short Studs (2 on 2, 4 54-C  Suction Valve Comglete §4 to 12 I>I P.).

and 6 H. P.,4on9and 12H. P.). 61 Suction Valve Spring.
1 CyhnderlHead Long Studs (2). 57-C  Suction Valve Cover Complete (4 to 12 H.P.).
566 Patent Plate. Y 65-C  Exhaust Valve Complete.
Patent Plate Machine Screws (4). 67 Exhaust Valve Spring.

Patent Plate Rubber Washers (4).
PipePlug forWaterOpening (4 to 12 H.P.).
Pipe Plug for Oiler Opening.
30-C Piston Complete with 33 Rings, 31 Pin, etc.
Nuts for Cylinder Head Studs (4 on 2, 4 and
6 H. P., 6 on 9 and 12 H. P.).
Nuts for Igniter Studs (2).

12B-C. Crankshaft with Fly-wheels and

Pinion.
12B  Crankshaft.
13B  Fly-wheel (Governor Side) fitted with 119
Pinion Pin and 22 Clamp Bolt and Nuts.

7-C. Engine Crank Base (2 to 6 H. P.) s 13 Fly-wheel (opposite Governor Side) fitted
Engine Crank Base always fitted with: 9 lwlth 22 Clamp Bolt and Nuts.
Main Bearing Bushing. 11; g.y_-wheel Keys (2).
78 Exhaust Rocker Arm Pin with 79 Collar inion an Crankshaft.
Fraust Rosker Arm Pin Sot §
xhaust Rocker Arm Pin Set Screw. S
7 50 Detent Spring Eyescrew. 14 Pulley. 1GS Bulby:

Cylinder Studs (4 on 2 and 4 H. P., 6 on Pulley to Fly-wheel Machine¥Bolts (3 on 2
GiUHY P and4H.P., 6 on6and 9 H. P.).
Pulley Key (12 H. P.).

Pulley Key Set Screw (12 H. P.).

Bearing Plate Cap Screws.
Hand Hole Plate Cap Screws (8).
1" Pipe Plugs in Base (2).
2 Bearing Plate fitted with 3 Main Bearing

Bushing. 15B-C. Starter Crank (2 to 6 H. P.)
4 Hand Hole Plates (2). 15B  Starter Crank.
Nuts for Cylinder Studs (4 on 2 and 4 H. P., 16A  Starter Crank Pawl.
6on6,9and 12 H. P.). 17A.  Starter Crank Pawl Pin with Cotters (2).
7-C. Engine Crank Base (9 and 12 H. P.) 23 Starter Crank Pawl Spring.
Engine Crank Base always fitted with: el A

285 Main Bearing Cap.

286
287+ Main Bearing Bushing Complete with
288)  Ring,

Main Bearing Bushing Ring Machine

Screws (2).

289 Main Bearing Bushing Felt Washer.
290 Main Bearing Bushing Steel Washers(2). 25A
v 78 Exhaust Rocker Arm Pin with 79 Collar 27A

24  Connecting Rod Oil Splasher.
CoHnn%:t)ing Rod Oil Splasher Nut (9 and 12

25A-C. Connecting Rod.

Connecting Rod.
Connecting Rod Cap.

and 80 Pin. i i J
i %Xlsa“stsR‘?Ckeé A 28A Cc;l:lr(lis%tg;%eiog )1.30‘1135 with Nuts, Half Nuts
etent Spring Eyescrew. 5 2 . i
Main Bearing Cap Studs (4). %g% }Connectmg Rod Crank Pin Bushing.
Main Bearing Cap Stud Nuts (4). 29A  Connecting Rod Piston Pin Bushing,.

Ma.in Bearing Cap Stud Half Nuts (4). 610
Main Bearing Cap Cap Screws (3).
Cylinder Studs (6).

Bearing Plate Studs (8).

Hand Hole Plate Studs (8).

4" Pipe Plug in Base.

Connecting Rod Shims (4on 2, 4and 6.H. P.,
8on 9 and 12 H. P.).

26A-C. Connecting Rod with Crank Pin

gg%ariﬁg Plaﬁ:e alwa%s fitted with: 254 ConnectingBI:?(.img Vel
R ey 274 Connecting Rod Cap.

287+ Main Bearing Bushing Complete with 28A  Connecting Rod Bolts with Nuts, Half Nuts

288 Ring. and Cotters (2).
2 Mgict;eB:a(xéi)ng Bushing Ring Machine gg‘% Connecting Rod Crank Pin Bushing.
Wi . . .
289 Main Bearing Bushing Felt Washer. 610 Connecting Rod Shims (4on 2, 4and 6 H. P.,

290 Main Bearing Bushing Steel Washers(2). 8 on 9 and 12 H. P.).
Main Bearing Cap Studs (4).

Main Bearing Cap Stud Nuts (4).
Main Bearing Cap Stud Half Nuts (4).
Main Bearing Cap Screws (3).

4 Hand Hole Plates (2).

Nuts for Hand Hole Plate Studs (8).

Nuts for Bearing Plate Studs (8).

29A-C. Connecting Rod with Piston Pin
Bushing Only.
25A  Connecting Rod. i 3
29A  Connecting Rod Piston Pin Bushing.
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2072m Instructiong Fairbanks-Morse Type “T’’ Gasoline Engines Instructlons—Falrbanks-Morse Type «“T” Gasoline Engines so7sm
No. DESCRIPTION, No. DESCRIPTION. ; \ e
30-C. Piston §5E-C. Blgéxitexl' (1914 Pattern). s» ,‘ NO, s (;)ES;‘RIP:‘I:;N :;2 e DESCRIPTION
30 . 3 3 b gniter Body always fitted with: ) il -C. Fuel Pump. i uel Reservoir Overflow Pipe and Union.
Pl::;(&nl\f]iazesd(%itgnglslg?:tgnﬁ? Sstfgw%i(i 206E; Movable Electrode Stop Pin. ! 134B  Fuel Pump Body with 529 Brass Pipe Plug e gl
(on2, 4and 6 H.P., £on 9 and 15 LP.) S § 04K Mo piiectrode Pawl Return 156 P hi (2t06 H. P.) [ linder Oty Begiial
5 5 S ring Pin, u ump Bushing 0 Az e M
33 Pllsgoﬁ %x.r)lfgs (3on2, 4and 6 H. P,40on9and it anta%t S 137 Fuel Pump Ball Valves (2t0 6 H. P.) (2). 571 Base Drain Piping.
31 Pkl 87E  [leniter Fixed Electrode always fitted with: 133A  Fuel Pump Cap. : —_—
Wb G 204K Fixed Electrode Contact Point, 1394 Fuel Pump Packing Gland. 572 © Exhaust Silencer Piping.
36-C. Lower Base, 208E  Igniter Fixed Electrode Nut. 132A  Fuel Pump Plunger., o ] TR L
36 Lower Base fitted with Base to Engine Cap | 207E  Igniter Fixed Electrode Large Mica Insu- %%AA ¢ gugi IP’urI;llp E“'ﬁgér Pmlv:lth Cotters (2). 574 Air Suction Damper.
: ation. = u ump Link Complete. R SR
BT B, VIR | wE Ieniter Fixed Eleotrode Small Mica Insu- Fuel Pump Body ta Engine Cap Sorews. (3 |- 875 Priming Gup (68 sad 13 HP.).
GBI Oa ation, p - TR TR
) 89E  Ieniter Fixed Electrode Collar. i 184-C. _Fuel Reservoir (2 to 6 H. P.) 2
NS er provret Bese to Engine Studs (9and | R Jeniter Fixed Eloctrods Thumb Nut. o Fuel Reservoir Body always fitted with: T T T
12 H. P.) (4). [ Igniter MovableElectrode always fitted with: $ 150 Fuel Reservoir Cover., . 57 ¥ahoraton Tan};. e 9
95E Igniter Movable Electrode Collar. 8 144 T 576 Fuel Reservoir Cover Pin, Evaporator Tank to Engine Studs (2).
7 4(4}-0. Govselrnor Sleeve and Weights. 91E {Igniter Movable Electrode Collar Taper Pin. { l529 E"e% Igeservogr grass ¥1p§ PIEIug. : 578 Evaporator Tank Piping.
overnor Sleeve. 204E Igniter MovableElectrodeContactPoint, f ue: Reservoir Brass Tube Nozzle. s
39 Governor Weights (2). Ignitengovable Electrode Contact Screw. 146 Tuel Reservoir Throttle Valve, 579 Base Vent Piping (6, 9 and 12 H.P.).
40 Goyernor Weight Fulerum Pins (2) with 92E  Igniter Movable Electrode Pawl. 149 Fuel Reservoir Throttle Valve Spring.
o Cotters é‘l)._ © 93E  Igniter Movable Electrode Pawl Return Fuel Reservoir to Engine Cap Screws (2). 580 Gear Shaft Grease Cups (2).
overnor Springs (2). Spring, " R P e :
43 Governor Spring Eyebolts (2). 97E Ignipter %Iovable Electrode Collar Spring. ’ 144-C. Fuel Reservoir (9 and 12H.P.) 581 Wrench for ConnectingRod Bolts (2to6 H.P.).
Governor Spring Eyebolt Nuts 4). 628E  Duplex Wire Connector, 144 Fuel Reservoir Body fitted with Brass Tube :
m ¢ Nozzles and 529 Brass Pipe Plug. 582 Main Bearing Oiler Piping (9and 12 H. P.)(2).
X ~&. lgniter Rod. 141 Fuel Reservoir Packing Nut,
45-C. Governor Detent. 9 Ieniter Rod. 142 Fuel Reservoir Packing Gland. BTSSR
Governor Detent, Rocker always fitted with: senliey ROdNUt\ 146 Fuel Reservoir Throttle Valve, Exhaust Pot.
45 Governor Detent, Blade. 100B-C. ' Igniter Slide (1908 Pattern) 6, 9 and 143 Fuel Reservoir Throttle V. alve Pointer, Exhaust Pot, fitted with Pipe Plug on 6, 9
38 Governor Detent Roller Pin. i X 12H.P. . Fuel Reservoir Throttle Valve PointerScrew. and 12 H. P.
46 Governor Detent Roller. 100B Igniter Slide. 150 Fuel Reservoir Vent Pipe. Exhaust Pot Cover, fitted with Studs (2) for
47 Governor Detent Rocker Fulerum Pin with 99B Ign.}ter Sl}de Pawl. Ein 532 Fuel Reservoir Overflow Pipe and Union. Gland on 6, 9 and 12 H. P. i
Cotters (2). 101B  Igniter Slide Pawl Eccentric Pin. Fuel Reservoir to 151 Cap Screws (2). Nuts (2) for Gland Studs (6,9and 12H.P.).
49 Governor Detent Spring. 84B  Igniter Slide Pawl Bccentric Pin Stop Spring. . R Exhaust Pot to Cover Machine Bolts and
Iggiter Sh’(%)e Pawl Eecentric Pin Stop Spring 151-(3& Air Sucfgﬁfx Piping 9 and 12 H. P.) Washers.
crews (2). 151 ir Suction with 1” Pipe Plug. x st t.
54-C. Suction Valve (4to12H. P.) 102B  Igniter Slide Pawl Stop Stud. Air Suction Ell to Entgiri I(’jal; ggrews (2). Exﬁzﬁsg lf”gg g)la?lgv?({ éill)ji I%SIE%S.I){.G
54 Suction Valve fitted with 56 Nut, 53 Lock Igniter Slide Pawl Stop Stud Nut. 574 Air Suction Damper, Exhaust Pot Gland Asbestos Wick Packing
Nut and Cotter. Ieniter Slide Pawl Stop Stud Lock Nut. T (6,9and 12 H.P.). 7
SOEE I ero 103B  Igniter Slide Pawl Spring, 4 & 505 Main Bearing Grease Cups (2 to 6 H. PO Exhaust Pot Pipe Flange (6, 9 and 12 H. P.)
54K-C. Suction Valve (2 H. P.) 104 Ieniter Slide Stud. ) ¢ L Bxhaust Pot Pipe Flange Gasket (6, 9 and 12
54K Suction Valve fitted with 506A Washer and 105 Ieniter Slide Stud Bushing, . ~ 505 Main Bearing Oilers (9 and 12 H.Eow@), HLPL),
Cotter. 106 Igniter Slide Stud Washer. L f _— Exhaust Pot Pipe Flange Cap Screws 6, 9
Igniter Slide Stud Nut. ] 510 Cylinder Head Gasket. and 12 H. P.) (2).
-C. i 100D-C. Igniter Slide (1914 Pattern) 2 and 1 LT e e
57 o %uctsig: %gxllvevgzge(;:? i 100D - Tt gsl' i 4 H. 1(’ : 511 Tgniter Ashestos Gasket. Complete Set of Springs.
i : niter Slide. RS T a p : .
Slficzta,lx?cxil ﬁvfall_vfe’,zog: T9 gsjc%nﬁ.slg??vs {8 on 99B Iéniter Slide Pawl. ) 511B  Igniter Copper Asbestos Gasket, g; gpr;ng tf,OT Euitlont‘g?lf&
58 Suction Valve Lock fitted with Spring Pin. 101 Izniter Slide Pawl Pin, G e b o 23 Spr;ng o sf %us i Y{e'P 1
29 Suction Valve Lock Pin with Cotiars @). Igniter Slide Pawl Pin Nut, 515-C. Exhaust Silencer. Do et S )
60 Suction Valve Lock Spring. 102B  Igniter Slide Pawl Stop Stud. 515 Exhaust Silencer Base. 49 Spr}ngsf orG overnorD ilg t Bt
Ieniter Slide Pawl Stop Stud Nut, . 516 Exhaust Silencer Cap. png for Governor Detent.
—_— ; ; ) Exhaust Silencer Cap to Base Bolts (2 60 Spring for Suction Valve Lock (4 to 12 HLLE )
Igniter Slide Pawl Stop Stud Lock Nut. D ase Bolts (2). : : SH.P
65-C. Exhaust Valve. 103B  Igniter Slide Pawl Spring.. § o Cylthdes oo 447 Spring for Relief Cam Lever (9 and 12H.P.).
65 Exhaust Valve fitted with 66 Nut and Cottor, | g3 Ieniter Slide Stud. e 93K Spring for e Pirale it
105 Teniter Slide Stud Bushing, i ST ety ¢ 97k Spring for Movable Electrode Collar.
R T e 106 Ieniter Slide Stud Washer : 530 Fuel Piping from Pump to Reservoir, 103B  Spring for Igniter Slide Pawl.
69-C. Exhaust Rocker Lever Bracket, Ieniter Slide Stud Nut. ; : 127A. Spring for Fuel Pump Link,
69 Exhaust Rocker Lever Bracket. & et il Y] i Y 531 Fuel Pump Suction Fittings as attached to 149 Spring for Fuel Reservoir Throttle Valve (2
73 Exhaust Rocker Lever. 108-C. Circuit Breaker. f Pump. to 6 H.P.).
70 Exhaust Rocker Tever Fulerum Pin, 108 Circuit Breaker Contact Arm fitted with —
Exhaust Rocker Lever Fulerum_Pin Nut. 110A Bottom Insulation Block and Brass ;
N Contact Screw. f
109 Circuit Breaker Thumb Nut, 4 ’
- Exh 1:711:_th Exhaust Rod. 110 8ircuit; Erealﬁer To}g Insull%/[tiorl; Blosck. X N
xhaust Rod. ircuit Breaker to Engine Mac ine Screws (2). [
e B e ke o Bigine Maolin Scrow (2 INDEX OF REPAIR NUMBERS AND GROUPS
¢ Exhaust Rod End. : 120-C  Governor Gear and Shaft Complete ;
81 Exhaust Rod End Pin with Cotters (2). 4 b : - Repair Group Repair  Group
44-C  Governor Sleeve and Weights Complete. i N N i P, N £ Part
. 116 Exha,]léstl:)L Cha;‘ncﬁtted wi‘cg 112{%1, ];md with i 2 o 5 g' Cylind ane.ol:zatt No. 2?;'0 ) arhe ot ar
77-C. Exhaust T P 116. elief Cam on 9 an 4 2, = ylinder. j = ;
7 Exhaust Rocl?égcffm.Arm g 122 Gear Shaft Pump Pin Washer, t 2 7-C  Bearing Plate, ; 25A 26A-C- tConnecting Rod.
72 Exhaust Rocker Arm Roller, Gear Shart Pump Pin Cotter., 3 7-C  Main Bearing Bushing, 29A-C 0 ¥
75 Exhaust Rocker Arm Roller Pin. 120-C. Governor Gear and Shaft. \ ; 7-8 (Ijiand Hole Plate. 26A 25A-C |Connecting Rolcfl Crank Pin Bush-
Exhaust Rocker Arm Roller Pin Taper Pin, 115 Governor Gear. 7 rank Base. 26A-C ing—Cap Half. .
: 9 9-C  Cylinder Head. ! 25A-C |Connecting Rod Crank Pin Bush-
e L SR 124 Governor Gear Screw Key. 26B 2
T7A-C. Exhaust Rocker Arm ©®and 12 H. P.) [Governor Gear Shaft always fitted with: gB %ggzg glr;‘;lv‘ﬁ};:lft- i ggz-g ing—Rod Half.
77A  Exhaust Rocker Arm. . 17 120 G%\;ﬁfnor Gear Shatt Collar with 121 Side). . 27A 26A.C; (Connecting Rod Cap.
;g A Eiﬁ:ﬁ:g gggﬁg; ﬁ;g: ggﬁg.ﬁn © 507 Governor Gear Shaft Pump Pin (6, 9 }ZB ﬁ-Bd > lli‘lll%z;heel (Governor Side). 28A ggﬁ:g Connecting Rod Bolt.
Exhaust Rocker Arm Roller Pin Taper Pin. . andlZL.),- el 15B 15B-C  Starter Crank, 204 25A-C |Connecting Rod Piston Pin Bush-
445 Relief Cam Lever, 130A-C. Fuel Pump Link. 16A 15B-C  Starter Crank Pawl. 29A-C [ ing.
Relief Cam Lever Set Screw. 130A  Fuel Pump Link. { ) \a 17A 15B-C  Starter Crank Pawl Pin. 30 30-C ' Piston.
447 Relief Cam Lever Spring, 1294 Fuel Pump Lever. SRl — ‘ 21 12B-C  Fly-wheel Key. 31 30-C  Piston Pin.
448 Relief Cam Lever Stop Pin, 128A  Fuel Pump Link and Lever Pin with Cotters . 22 12B-C  Fly-wheel Clamp Bolt. 33 30-C  Piston Ring.
449 Relief Cam Lever Collar. (2). ) 3 23 15B-C  Starter Crank Pawl Spring. ° 36 36-C  Lower Base. &
P N A 127A°  Fuel Pump Link Spring. 24 . Connecting Rod Oil Splasher. 38 45-C  Governor Detent Roller Pin.
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“T”’ Gasoline Engines

Repair  Group
No. No.

88E

89E
90E

91E
93E
94E

95E
97E

98
99

100B
100D

101B
102B

103B
104
105

106
108
109
110
110A

115

w

——

)

4C
4.C
44-C
44-C
4-C
45-C
45-C
45-C

45-C
7-C
45-C
54-C
54-C
54K-C
54-C
57-C
57-C
57-C

77-C
77A-C
69-C
71-C
77-C
77A-C
77-C
77A-C
7-C
7-C
7-C
71-C
100B-C

85E-C
1-C
9-C

85E-C

85E-C

85E-C
85E-C

85E-C
85E-C
85E-C

85E-C

85E-C
85E-C

98-C
100B-C
100D-C
100B-C
100D-C
100D-C
100B-C
100B-C
100D-C
100B-C
100D-C

Name of Part

Governor Weight,
Governor Weight Fulerym Pin.
Governor Spring,
Governor Spring Eyebolt.
Governor Sleeve.
Governor Detent Rocker.
Governor Detent Roller.
G%Yemor Detent Rocker Fulerum

in.
Governor Detent Spring.
Detent Spring Eyescrew.
Governor Detent Blade.
Suction Valve Lock Nut.
Suction Valve.
Suction Valve.
Suction Valve Nut.
Suction Valve Cover.
Suction Valve Lock.
Suction Valve Lock Pin.
Suction Valve Lock Spring.
Suction Valve Spring.
Exhaust Valve.
Exhaust Valve Nut.
Exhaust Valve Spring.
Exhaust Rocker Lever Bracket.
Exhaust Rocker Lever Fulerum

Pin.
Exhaust Rod.

}Exhaust Rocker Arm Roller.

Exhaust Rocker Lever.

Exhaust Rod End.

Exhaust Rocker Arm Roller Pin.
Exhaust Rocker Arm Roller Pin.
Exhaust Rocker Arm.

Exhaust Rocker Arm.

Exhaust Rocker Arm Pin.
Exhaust Rocker Arm Pin Collar.
Exhaust Rocker Arm Pin Collar

Pin,

Exhaust Rod End Pin.

Igniter Slide Pawl Eccentric Pin
Stop Spring.

Igniter Body.

Igniter Stud.

Igniter Fixed Electrode.
IgnNiter Fixed Electrode Thumb

ut.
Igniter Fixed Electrode Collar.
Igniter Fixed Electrode Small
Mica Insulation.
Igniter Movable Electrode. y
Igniter Movable Electrode Pawl.
Igniter Movable Electrode Pawl
Return Spring.
Igniter Movable Electrode Pawl
Return Spring Pin.
Igniter Movable Electrode Collar.
Igniter Movable Electrode Collar
Spring.
Igniter Rod.

}Igniter Slide Pawl.

Igniter Slide.

Igniter Slide.

Igniter Slide Pawl Pin.

Igniter Slide Pawl Eccentric Pin.
Igniter Slide Pawl Stop Stud.
Igniter Slide Pawl Spring.
TIgniter Slide Stud.

Igniter Slide Stud Bushing.

G {Teniter Slide Stud Washer.

Circuit Breaker Contact Arm.

Circuit Breaker Thumb Nut.

Circuit Breaker Top Insulation
Block.

Circuit Breaker Bottom Insula-
tion Block.

Governor Gear.

/
;

Repair
No.

610
623E

Group
No.
115-C
115-C
120-C
12B-C
12B-C
120-C

54K-C
120-C

515-C
515-C

134B-C
144-C

Name of Part,

Exhaust Cam.

Relief Cam.

Governor Gear Shaft.

Pinion on Crankshaft.

Pinion Pin in Fly-wheel.

Governor Gear Shaft Collar.

Governor Gear Shaft Collar Pin.

Gear Shaft Pump Pin Washer.

Governor Gear Screw Key.

Fuel Pump Link Spring. !

Fuel Pump Link and Lever Pin.

Fuel Pump Lever.

Fuel Pump Link. |

Fuel Pump Plunger Pin.

Fuel Pump Plunger.

Fuel Pump Cap.

Fuel Pump Body.

Fuel Pump Bushing.

Fuel Pump Ball Valve.

Fuel Pump Packing Gland.

Fuel Reservoir Packing Nut.

Fuel Reservoir Packing Gland.

Fuel Reservoir Throttle Valve
Pointer.

Fuel Reservoir Body.

Fuel Reservoir Throttle Valve.

Fuel Reservoir Throttle Valve
Spring.

Fuel Reservoir Cover(2to 6 H.P.).

Fuel Reservoir Vent Pipe (9 and
12 P )

Air Suction Ell.

Igniter Electrode Contact Point.

Igniter Movable Electrode Stop

in.
Igniter Fixed FElectrode Large
Mica Insulation.
Igniter Fixed Electrode Nut.
Main Bearing Cap.
Maﬁn lfBearing Bushing—Upper

alf.
Main Bearing Bushing—ILower
Half

Main Bearing Bushing Ring.

Main Bearing Bushing FeltWasher.
Main Bearing BushingSteelWasher.
Relief Cam Lever.

Relief Cam Lever Spring.

Relief Cam Lever Stop Pin.
Relief Cam Lever Collar.
M%%nPBearing Grease Cup (2 to 6

Main Bearing Oiler (9 and 12 H.P.).
Suction Valve Washer.
Governor Gear Shaft Pump Pin.
Cylinder Head Gasket.
Igniter Asbestos Gasket.
Igniter Copper Asbestos Gasket.
Exhaust Silencer Base.
Exhaust Silencer Cap.
Cylinder Oiler.
}4° Brass Pipe Plug.
Fuel Piping from Pump to Reser-
voir.

Fuel Pump Suction Fittings as
attached to Pump.

144-C  Fuel Reservoir Overflow Pipe and
Union.
1-C  Patent Plate.
Cylinder Oiler Piping.
Base Drain Piping.
Exhaust Silencer Piping.
151-C  Air Suction Damper.
Priming Cup.
144-C  Fuel Reservoir Cover Pin.
577-C  Evaporator Tank.
577-C  Evaporator Tank Piping.
Base Vent Piping.
Gear Shaft Grease Cup.
Wrench for Connecting Rod Bolts.
Main Bearing Oiler Piping.
254-C Connecting Rod Shi
26A-C Connecting Ro m.
85E-C Duplex Wire Connector.

D

e
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GP279A

2 H. P. Walking Beam Parts.

626

? CHART NO. 118GP
Platform Complete with Upright.

i Rod End. Lower. 1
ggg E:ﬁiﬁ Rgd Eﬁd. U?)per. 626A Platform Complete less Upright.
258 Pitman Rod. Upright Brace. i
259 Gear, 275 Rod Connecting Engine and Base.
260 Pinion. Rod Connecting Engine and Base Nuts.
261 Gear Shaft. 279 Walking Beam Pin. Short.
262 Gear Shaft Bearing. 280 Walking Beam Pin. Long.
268 Gear Shaft Collar and Set Screw. 284 Walking Beam Fulerum Pin.
269 Wrist Pin and Nut. 294 Walking Beam.
273 Pump Connecting Strap. 296 Upright Brace at End.
2 cpass
D
GP465A
®_pass
B-A. cpasa :
/
3HP-GP45]|
4HP-GP45I1A
4 H. P. Walking Beam Parts CHART NO. 570GP
d Set Si A GP453A Pitman Rod End. Upper.
8%8101 %}Vex‘:?srt SPI;if;tSionax‘xrt?n o GP454  Walking Beam Fulcrum Pin Box.
189 * Pitman Rod End. Lower. GP455  Walking Beam Fulcrum Pin Box Cap.

GP443B Gear Shaft Bearing. GP456  Walking Beam Bushing.

GP444B Gear Shaft Bearing Cap. GP457A Walking Beam Plates.

GP445  Gear Shaft. GP458 Pitman Rod End Pin.

GP451  Pinion—3 H. P. GP459  Walking Beam Fulerum Pin.

GP451A Pinion—4 H. P. GP460A Pitman Rod.

GP452 = Gear. GP465A Walking Beam.




Approximate
Setting

Exhaust Valve
Opens

Exhaust Valve
Closes

‘

Contact

Snap Off
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2072m Instructions— Fairbanks-Morse Type “T’’ Gasoline Engines

Parts Used for 3 and 4 H.P. Type “T’’ Geared Base with Eccentric Gear Sh'ft.

REPAIR REPAIR
NOS. DESCRIPTION. NOS. DESCRIPTION.
4 Base. i 8 Eccentric Shaft Box Caps.
Base 1" Pipe Plug. Eccentric Shaft Box Oil Cup Cover.
5 Gear—52 Tooth. 9 Eccentric.
5A  Gear—46 Tooth. Gear Shaft for Eccentric.
Gear Key. Gear Shaft for Stroke Gear.

Pinion—16 Tooth.

6 Gear Shaft for Stroke Gear Plate.
6A  Pinion—22 Tooth. i 242 Tooth~8.9-10" §

ini 39 Stroke Gear—42 Tooth—8-9-10” Strokes.
Pinion Key. 39A  Stroke Gear—84 Tooth—16-20-24" Strokes.
7t Gear Shaft Box Cap. ’ 42 Pinion on Gear Shaft for Eccentric—15 Tooth.
Gear Shaft Box Cap Oil Cup Cover. 60 Stroke Gear Crank Pin and Nut.

INSTRUCTIONS FOR ADJUSTING, OPERATING AND CLEANING
Instructions for Setting Governor Gear.

The approximate setting of the governor gear can most readily be secured by setting engine with crank
in horizontal position and toward the exhaust side of the engine. This position may be noted by noticing key .
way for fly-wheel, which is in line with the crank and on the same side. Then place the governor gear so that
the cam also stands in the same relative position as the crank and mesh the gear and pinion.

A more accurate setting can be obtained by taking note of the following points: The crank shaft of the
engine and the gear cam should be in such positions relative to each other that when the crank AB isin the posi-
tionasshown in Fig. 1 of the Chart 215N D7, the cam will just begin to open the exhaust valve. The cam should
close the exhaust valve when the crank is just above the dead center on the in-stroke, or in about the position
as shown on Fig. 2 of the cut. The instant the valve is free from its seat (begins to open), or is seated (closed),
may be accurately ascertained by rotating the valve slightly with the fingers, grasping the spring collar at
the top of the valve stem. The ease of rotation when valve is open or closed is very evident.

Instructions for Setting Electric Igniter. See page 8.

In setting the electric igniter,the igniter pawl(99B)onthe sliding block (100Bor D )on theside of the eylinder
should begin to press against the catch (92E) carried on the movable electrode of the igniter when the crank is
horizontal and coming up. This is the position at which the points of the eleztric igniter should be brought into
contact. The igniter should *‘snap’’ or spark when the crank is before the dead center coming up and in about
the position shown on Fig. 3 of the cut (page 15).

> . i 1853
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4c G

FIG.3
CHART 215ND7

FIG.l, FlG.2.

To get the above setting it may be necessary to lengthen or shorten the exhaust rod, which may be done
by turning the ear joint which is fastened to the rocker arm on the cylinder head.

Electric Igniter, Mechanically Operated. See page 8.

The casting (85E) is provided with a gasket (511B), acting as a packing between the igniter and head.
The fixed electrode (87E) is held between mica washers (90E) placed on each end—a nut clamps this electrode
firmly in position. The nut should be kept set tight to prevent the electrode from turning. Special metal
contact points (204E) are used in igniter. When the electrode (87E) is in its proper position the point on this
electrode and also on the movable electrode (91E) will be in such a position that as the movable electrode is
brought into position by the operating mechanism, the two points are brought together and as the catches
release outside of the engine, the poiats inside of the engine also separate, and a spark is formed between them.

The movable electrode (91E) is in circuit with the engine. Contact is made by means of circuit breaker
placed on the cylinder head and acted upon by the exhaust rocker. The movement of the rocker is such that
the circuit is completed previous to the closing of points and is held closed sufficiently long to permit the points
to separate and form the spark, when the circuit is again opened by a movement of the exhaust rocker. The
circuit breaker spring (108) should be kept clean and in such position to form an electrical connection with the
engine as above described. |

The Movement.

I The movement of the loose catch (92E) on the movable electrode

* is about one-fourth of an inch, sufficient to bring the points together
inside of the engine and hold them for a short period, permitting the
current to start to flow, and then by continued motion of the rod (98),
the igniter pawl (99B), which is carried in the arm, snaps off, allowing
the movable electrode (91E) to be returned to its normal position by
means of the spring (93E). As this movement takes plaee and at the
instant the points separate, the spark is produced. Motion is given
to the igniter rod (98) by means of a crank pin in the end of gear
shaft (117).

On6,9and 12 H.P. engines the time of ignition,or the separating of the
electrode points, which produces the ignition, can be varied by merel y
turning the eccentric pin (101B) by means of the flattened handle with
thumb and finger. The turning of this pin so as to bring the spring (84B )
into the notch provided, which brings the letter “E’’ into most
prominent view, has the effect of making the ignition earlier, and
whentheletter “‘L’’ shows, it has the effect of making the ignition later.

 Thisdevice is used in starting and when the handle of the pin shows the
letter “L,” the ignition is so set that it will not spark until the engine is past dead center, and thus avoids the
possibility of the engine suddenly turning backward, as it may otherwise do, because of an early ignition, when
being slowly turned forward. Be sure to turn the handle to show the letter ‘‘E”” for an early spark, as soon as
the engine speeds up. If this is forgotten, the ignition will be too late, causing loss of power and waste of fuel.
The time of ignition can be permanently changed by moving the nuts on the stud (102B).

Fig. VE1618
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The Igniting Point. ) 4

It is easy to determine at what point the ignition takes place by turning the engine slowly in the direction
in which it runs and noting the position of the crank (the key is on the same side of shaft and in line with crank)
at the moment the pawl (99B) snaps off from the loose catch (92E) on the movable electrode (91E). If cor-
ectly set, the position of the crank will be slightly before upper dead center.

The word “‘spark,” stamped on face of fly-wheel, should be opposite the point where it passes the exhaust
rod (71) when igniter snaps, while engine is turned over by hand. This is about the best running position. For
starting 6, 9 and 12 H. P. set the igniter to snap late, as above.

If by continued use the points of contact become worn or corroded, and a good spark cannot be obtained
the old plugs containing the points can easily be removed by first filing off the riveted portion of the plugs
and then driving them out. New plugs with new contact points can readily be replaced and the plugs lightly
riveted over in the electrodes.

Testing Electric Circuit. ¥

To test the electric circuit, turn the engine to a point slightly before the ignition should occur, leaving the
igniter pawl (99B) in a position which has brought the contact points (204E) together and thus closed the circuit;
then loosen the wire from the insulated electrode (87E) and by striking same on the binding nut (88E) a spark
should be produced, thus showing that the current passes through the timer spring (108) and through the engine
returning through the insulated electrode (87E). Turn the engine in the direction in which it runs until the
pawl (99B) snaps off, then again strike the wire on the nut, and no sparks should occur; but if the wire is struck
on any part of the engine, a spark should take place, showing that the current is still passing through the timer
spring (108) which does not separate from the exhaust rocker until the engine has turned a considerable distance
after the ignition should occur. The switch in the battery box should be closed when testing circuit or
when the engine is running, but open at all times when the engine is not running.

Keep Igniter Clean. :

The igniter will require cleaning from time to time. The conditions will vary this period. Ordinarily,
we would say that cleaning would be required each thirty days. In order to remove the Igniter for cleaning
remove the pin (101 or 101B)which holds the igniter pawl (99B),thus allowing the pawl to be taken out. Then by
loosening the two nuts retaining the igniter body (85E) to the engine cylinder, the igniter can be withdrawn
for cleaning. All carbon or corrosion which would interfere with the proper contact of the igniter points should
be removed, and any deposit on the mica washers should be brushed off and washers separated and thoroughly
washed with gasoline. The hole or opening through the cylinder head will require scraping to remove the
deposit of carbon at the inner end, thus preventing short circuiting due to carbon.

The Electric Battery and Connections.

One binding post of the first cell should be connected with the binding post on spark coil, which is packed
in the end of the box. The other post on the spark coil has a long conductor wire attached, which should lead
to the insulated fixed electrode (87E) of the igniter, at the cylinder head, and from the binding post of the
last cell in the battery the wire should lead to the switch attached to the battery box, and the second long
conductor wire should lead from the other binding post of the switch to the binding post (109) on the timer
spring (108). Always see that the binding posts are clean and thumb nuts turned tight, so as to hold the con-
ductor wires firmly in position, and that no foreign material of any kind gets between the wires and metal of

binding posts and nuts. If the above directions have been carefully followed, the arrangement is such that
battery is required to operate only at such times as the engine requires ignition, while at all other times the
circuit is broken and the battery is at rest, thus adding to its durability and perfect operation.

TInside the battery box will be found a small switch box with lever for opening and closing the circuit.

When the switch is open, no current can pass. Care should be taken when the engine is at rest for any length
of time to open the switch in battery box, so that in case the engine has stopped at the point where the electric
circuit is closed, it will be broken by opening the switch, thereby saving the drain on the battery while the
engine is idle.

Test Battery. 2

The long conductor wires between the battery and engine may be safely handled by the insulation, but
avoid touching the bare copper. Having all connections made, close the switch, hold one of the long conductor
wires in each hand and strike their ends together. The efficiency with which the battery is working will be
indicated by intensity of the spark produced when the wires are separated quickly. If no spark is produced,
either the connections are not perfect or short circuit is caused at some point by dirt or foreign material, or the
cell is not right. Ascertain the cause and remove it.

If the engine stops for any cause, test the battery immediately to see if you are still getting a good spark.
When the battery is nearly exhausted it soon ceases to give a spark after the engine is started and should be
renewed.

Instructions for Setting and Connecting the Jack of All Trades with Walking Beam. ’

This engine is sent out complete, ready to run, it being only necessary to supply gasoline to the gasoline
tank, fill the water tank with water, the grease cups with grease and the oil cups with oil; also connect battery
wires to igniter and timer spring. Close switch when ready to start.

1st. If the engine is to rest upon the ground, level off ‘same in order to form an even bearing for the base
or foundation box to rest upon. ;
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Instructions—Fairbanks-Morse Type ‘‘Z’’ Oil Engines

INSTRUCTIONS No. 2417D

For Setting Up and Operating Fairbanks-Morse
3 and 6 H. P. Type ‘“Z” 0Oil Engines

1. Remove engine from crate, being very careful to avoid damage.

In the bundle of parts is the cylinder oil cup which is to be placed on the cylinder
oil pipe (on the ‘“‘Closed Jacket’’ Engines a nipple is included which is to be screwed
into the cylinder). Put the pulley on the side opposite the governor using the bolts
sent. With the Steel Pulleys small clips are furnished to catch inside the rim so the
bolts will hold fast. When it is desired to place the pulley on the governor side, it
will be necessary to reverse the small dog in the starter crank so as to use it on the
other side, the direction of motion always being as shown in Fig. 3375, page 3.

2. If engine is to be located on a foundation, follow the regular foundation plans,
leaving two or three feet of room all round.

3. If the engine is installed in a building the silencer (270A, page 3) may be
removed and the exhaust pipe attached and carried outside. It should be short and
with few bends. Water may collect in long exhaust pipes so a small hole or other
drain should be provided at the lowest place. When the pipe is long (20 feet) or
has several elbows (4) the pipe should be increased in size and better results will
be observed if a cast iron exhaust pot is installed near the engine.

4. These engines can use as fuel, Gasoline, Motor Spirits, Kerosene and some
varieties of Power Distillate. In this book we will call the fuel “oil fuel.”

5. Read the tags on the engine but do not remove them until you are familiar

with its operation.
WHAT TO DO BEFORE
STARTING.

6. Fill fuel tank with
the oil fuel to be used regu-
larly, using the tube (51 at
the left) and funnel that is
packed in the crate. Remove
funnel and tube after filling
tank.

7. Put water in hopper
but only enough at first to
cover top of cylinder. This
can be seen through the hole
in top of hopper. In cold

Tiller weather hot water will make
Tube, 51 " = the engine easier to start.

8. Fill teil eup S(H27,
page 3) with good Gas
Engine Oil (we recommend
Hytest), and adjust oiler
to feed 12 drops per minute
on 3 H. P.; 20 drops per
minute on 6 H. P. Grad-
ually cut down the amount
as the engine becomes worn
in until in a month one-half

(3378G) the above quantities are
used.

Fill the four grease cups. Two (503, page 3) are on main bearings, a small one
is on the cam gear hub (506, page 3). These should be screwed down one or two
turns until grease is forced freely into bearings. The fourth one (509, page 3) is on the
crank pin bearing. This has a spring plunger that is drawn up to the top by a wing
nut on a screw. After filling this cup the wing nut must be screwed back to bring
the spring plunger against the grease so that the grease will feed out gradually.

9. With a hand oil can go over the engine and oil the governor and all other
places where there are oil holes, and where one part moves against another.

10. Drain the oil fuel from the fuel reservoir (4A, page 2) by unscrewing the over-
flow valve (105, page 2) one or two turns, until the oil fuel runs back to tank. Open

Filler
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When Engin
is Received.
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0il by Han
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Instructions—Fairbanks-Morse Type ““Z’’ 0Oil Engines

Lock-Out
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Fuel Valve.

Starting.
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0il Fuel.

Water Spray.

Fill Hopper.

To Stop.

cover to see when it is drained. When empty close the overflow valve tightly. Fill
the reservoir with gasoline for starting and throw the fuel pump out of action by
pushing the pump lever (66, below) back away from its driving screw on the exhaust
rod, by means of the lock out lever (75, below). This is located on the cylinder
head side of the fuel reservoir.

11. Open needle valve (76A, page 9) about one turn.

12. Set the ‘“Early and Late’’ pin (333, page 3) with the mark ‘‘L’’ up, indicating

late ignition.
TO START ENGINE.

13. Holding the suction or upper valve open with the left hand, with the starter
crank spin the engine. After getting the engine in motion, release the suction valve
and half close the air inlet opening in bottom of reservoir with fingers of left hand
for one revolution only, and then remove fingers while still continuing to crank.
If held longer too much fuel will be drawn in. The mixture will not ignite if there
is too much fuel in it, and the fuel must be forced out by cranking.

SUCTION VALVE 9=

EXHAUST VBLVE 10,

(3330G)

AFTER ENGINE IS STARTED.

14. After the engine takes its first impulse remove the starter crank; after
the engine is running nicely adjust the throttle valve. The position at final test on
distillate was with the mark straight down, but it should be adjusted to give as little
fuel as the engine will run on. The position varies with the fuel and the temperature.

15. The engine will usually run on oil fuel after using one reservoir full of gasoline.
When engine is warm enough to run on oil fuel the fuel pump should be thrown into
action by throwing out lock-out lever (75 above). The igniter should be set on
running position with the mark E up—this is the point of early ignition. The
throttle should be again adjusted to give as little fuel as the engine will run on.

16. The water throttle valve (219A above) on cylinder head should not be opened
except to quiet hard explosions which may be noticed when engine is on heavy con-
tinuous load, and only enough to serve the purpose. This valve must be closed a few
minutes before stopping engine so that the interior of the cylinder will be dry.

17. Fill water hopper two-thirds full and replenish this water as it evaporates.

It is expected to boil away.
TO STOP ENGINE. ;
18. To stop engine, first close water throttle valve (219A), then close throttle
valve (76), then close cylinder oiler (527, page 3), and in freezing weather, drain out
the water.

EVAPORATOR HOPPER
CYLINDER HEAD GASHET /90
CYLINDER HEAD 3

GOVERNOR

CRANK ARM 206

WATER THROTTLE 2/9A
FRICTION SPRING /20
SUCTION VALVE 9
SPRING COLLAR /234 ke

EXHAUST VALVE 10 -

ROCKER ARM39 , S i ok
g@ﬁﬂ@f : ; |  FGREASE CUPS06

GREASE CUP 510 M@émw GEAR 28

EXHAUST ROD 36 \ L2

SILENCER 2704

FUEL NOZZLE 223 —_
PUMP PLUNGER LEVE
PUMP LOCKOUT LEVI

62 A
FUEL TANK DRAIN

FUEL PIPING : '

(3375G)

DESCRIPTION OF PARTS OF ENGINE AND MANNER OF
ADJUSTMENT.

19. The cam gear is marked with two center punch marks on face of tooth. The
pinion (29 above) on crank shaft has one tooth with two center punch marks. This
tooth should come between the two marked ones on the large gear. (28 above.)

If engine is taken apart and the marks on gears cannot be found, or if old gear
is replaced by a new one, the engine should be timed as follows:

Fia.l (1833GN)
At this position of the crank on the exhaust stroke, the exhaust valve begins to open.

PR SUB BASE
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(1834G N)
At this position of the crank on the suction stroke, the exhaust valve closes.

Place’the crank (25A page 3) in a vertical position and pointing up. Then set the,
cam gear with the nose of the cam straight up. Next see that there is about 1/16”
clearance between end of exhaust rod and adjusting screw in the valve rocker arm.
Such a setting should bring the valve timing very nearly as described in paragraph
20 below.

20. The cam should begin to open the exhaust valve 30° to 35° before outer
dead center (Fig. 1833GN). The cam should close the exhaust valve when the crank
AB is in the position shown in Fig. 1834GN, or about 5° above the inner dead center.
The valve can be turned with the fingers the instant it is lifted from its seat.

21. While operating engine the hopper should not be filled more than three-
fourths full of water, otherwise water will splash out more or less when it boils.
The water should never be allowed to fall as low as the top of the cylinder wall, as
the cylinder will then get too hot. It is to be expected that the water will boil under
heavy load and the engine will work properly when the water is boiling. Put in
more water as it evaporates.

22. The engine jacket is liable to be broken by freezing if water is left in during
cold weather unless non-freezing solution is used.

23. A non-freezing mixture of calcium chloride and water may be used in the
jacket. Three pounds of calcium chloride to each gallon of water will not freeze
solid at zero Fahrenheit. It is advisable, however to drain the jacket in freezing
weather when the engine is not in use.

24. Each engine is regularly equipped with a cast iron sub-base (62A, page 3)
containing a galvanized steel fuel tank (15A, page 8) which is sent out piped up com-
plete. The filler opening (page 1) in tank is on side of engine opposite governor.
In filling, use the tin funnel and filler tube (51, page 1) supplied with engine. Replace
cap (49, page 1) after filling to prevent water and foreign matter entering and keep
small vent hole in cap open. Water will separate from the oil fuel and remain at the
bottom, so the tank should be drained occasionally to remove the water.

25. The suction valve (9, page 3) is an ordinary check valve, automatic in its
action and has a lift of about three-eights of an inch. The lift is limited by means of
a spring (310, page 8) on the valve stem. This valve is also fitted with a friction
spring (120, page 3) causing a friction on the suction valve spring collar (121, page 3)
thus retarding the rapid motion of the valve and preventing noise.

26. The exhaust valve (10, page 3) like the suction valve, lies in a horizontal
position with the stem extending through a guide in the cylinder head. A spring
held under compression by a washer and pin on both the suction and exhaust valves
holds these valves to their seats. If valve stem shows tendency to stick, squirt a
little kerosene on the stem and work it back and forth.

Y

»
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27. Should the engine at any time on starting turn too easily or have lost its
compression, it is evident that a leak is taking place, and the suction valve as well as
exhaust valve should be examined; they may not seat properly. If they do seat
properly examine piston (see paragraph 34 below).

28. If it is necessary to reseat the suction or exhaust valve the cylinder head (3,
page 3) must be removed and the valve ground with fine abrasive, such as ground
glass or emery and oil. Revolve valve on its seat in alternate directions, lifting
from its seat frequently to distribute the abrasive. Carefully clean both valve and
seat with gasoline before replacing.

29. Asbestos gaskets hold better if covered with linseed or lubricating oil when
applied. After putting on new gasket (190, page 3) the nuts should be tightened
again when engine is hot.

30. The governor located on the side of the engine base driven from the cam
gear (28, page 3), controls the movement of the butterfly valve (203, page 3) located
in the suction passage in the cylinder head.

31. If it is necessary for any reason to reset the butterfly crank arm (206, page
3) it will be well to remove the reservoir first so that the butterfly (203) can be seen.
Pull one governor weight (82, page 3) out as far as it will go and then put a wedge
under it to hold it in that position. Take cotter pin out of butterfly crank end of
governor rod (205, page 3) remove end of governor rod (205) from crank (206, page 3).
Slightly loosen clamp screw of crank (206). Close butterfly with finger and set crank
so that governor rod lacks 1/16” from dropping in hole of crank. Next tighten clamp
screw of crank (206) and reassemble parts removed. Be sure to remove the wedge
from under the governor weight. If the above instructions are followed the engine
can under no conditions run away.

32. The governor normally holds the engine at its rated speed, but each engine
Js provided with a speed regulator which decreases the speed by screwing the knurled
head serew (224, page 3) in.

REMOVING FUEL PIPING.

33. Ifitshould be necessary toremove fuel piping, be careful in swinging reservoir
and piping out for removal or in replacing same be careful not to bend the fuel nozzle
(223, page 2) on the reservoir. The engine would not run properly if the relative
position of this nozzle with the governing butterfly valve were changed.

(3383G)
CLEANING PISTON AND RINGS.
34. After some months of use the piston may be removed to clean the rings.

To do this take off oil shield and unbolt crank bearings. Turn crank to extreme
out position. The piston may now be withdrawn. Replace piston in its original
position, and all parts in the reverse order from which they were removed. The
piston may be cleaned with kerosene or a hot solution of lye and water, the rings
loosened and the grooves cleaned. Oil piston well before replacing.

The rings can be removed from piston by taking three strips of tin about one-half
inch wide and six inches long, slip one piece of tin under the middle of the ring and over
the ring groove, then with the help of a screw driver the other strips can be slipped
under the ends and the rings in turn slipped off the piston. .
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5417D Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines

REPAIR PARTS LIST

For Fairbanks-Morse 3 and 6 H. P. Throttling Governor
Type ‘“Z’’ Oil Engines

This list covers 3 H.P. engines after No. 268918 and 6 H.P. engines after No. 267230.

When ordering parts, always give the size, type and Shop Number of the engine.
The Number is very important. It is stamped on the top of the cylinder and cylinder
head flanges. 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
“3_0" covers all items in that paragraph down to the first horizontal line, thus .
An ordinary repair number printed in light type (such as “3”’), covers that one part only.

A group may be ordered less certain specified parts, for example *‘3-C less Nos. 9-C
and 10-C.” 7

Any part without a repair number is listed directly after the numbered part with which
it is used.

‘For repairs on 3 H. P. engines previous to No. 185864 and 6 H. P. engines previous to
No. 185978, see repair parts and price list No. 9417.

For repairs on 3 H. P. engines between 185864 and 268918, and 6 H. P. engines between
185978 and 267250 see Instructions 2417C.

Repair No. of
Nos. Included | Pieces
Ar- The Group Number in heavy type, when shown at the head of a group | in Group used

ranged |of parts, includes all items mentioned in that group. Number for

Numer- 3or6
ically H.P.
1-C 1

i
327
328
301
312
313
1 12 1
Main bearing cap cap screws (4)....
Main bearing cap cap screw lock was
126 Main bearing shims (set of 8)
195 Nameplate: i .. i faloiilo
Name plate rubber washers (2)......
Name plate brass machine screws (2)
22 Main bearing upperinera. .« et e tiinl Ll bl e S i el e 2
23 Main bearing lower liners.................... 5 2
@Eylinder to Subbase EapiSerew i CLniE R LG L R e 4
3-C 3-C Cylinder Head 1
e Cylinder head—always fitted with
203 Bitterfly valve o .o oot Lo g :
3 204 Butterfly valve shaft.......... : 3-C 1
Butterfly valve shaft screws (2 2
Butterfly valve shaft screw lock washers (2).
9-C Suction valve—complete................... il
10-C Exhaust valve—complete. .. ...
217-C | Water throttle fitting—complete
4A-C AL Combination Puel eBeryOir i oo r o L R TR L R S R 1
[ 4A Reservoir body, always fitted with. . l
4A 223 Reservoir nozzle and bushing.... 4AC 1
Reservoit pipe g o e L (
Reservoir cotter (through boss for 75 lockout lever 1)
60 B eHOEVOIE COVEL. - oo o e g T e L s S e R R 1
314 R EACTVOIT CONOT SDTINE L % ook 2 it A PR B v st s s il ety s R B e S i 1
65-C - |- Reservoir fuel pump plunger complete... ..o 0. o i i il it e e 1
66 Regervoirfuel pimp plungerleVer, o« o it s L e e b e el s e 1
67 Reservoir fuel pump plunger lever fulcrum pin with cotter et s 3
75 Reservoir fuel pump plunger lever lockout lever................cooiiiiiiiiliiiiiniinn 1
T6A Resetvoir fecdlealve . o7 o il vl s R s e S e 1
311 Reservoir needle valve spring. 1
105 Reservoir overflow valve. ... 1
302 Reservoir pump valve.... 1
300 Reservoir:plunger spring:.i. oo . iivas s it Llai i adini o o ol Seleie g e st 1
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Repair No. of
Nes. Included | Pieces
Ar- The Group Number in heavy type, when shown at the head of a group| in Group | used
ranged [of parts, includes all items mentioned in that group. Number for
Numer- 'S 3or6
ically H.P.
R R eV OIr DIDO D IR L a0 o ia e o ot e b OB S 4A-C 1
‘Reservoir:to cylinderhead short.capEerew. . .. vy o kit A iumt i isge v o b 1
‘Reservoir to.cylinder Bead Jong ¢ap: serew. .. ... it L ol csmemin e L Bl e s e 1
5-C 9= Piston 0 S s L R L e L 1
5 { 5 Piston, always fibted Wibhil o8 il s i Dln o i i S s 5-C 1
¥ Piston ring stop pins (3) (not furnished separately).......................... }
6 6 PistonTings. .o sl ot e s L B T e 5-C 3
7 7 Piston pin. . . 0t Lo il
71 Piston pin taper lock pin 1
72 Piston pin taper lock pin screw 1
Piston pin taperiloclepintlock washer:: . sl b i sl U e an I8 UM O Rl T 1
9-C 9-G SuctlonsVislyesizat s oo v D e D R i
9 9 Suctionivalve. Misle o o s S e il
120 Suction valve friction spring.. 1
121 Suction valve spring collar.. ... 1
88 shietion valve spEngieolarbin 0 ey e sl Ao s ni i il B el e R 1
Suection valve sprimg collar pill £18 WATO. . . lfue e vhiut vi s satlsinns ol s o v | sty B L 1
310 Bictiontvalve Sprans 0 d el s D E TS R s e e e R R 1
10-C OO Exhaust Valve: o0 oo S su o R D e Sl g 3-C 1
10 10 Bxhaustivalve. D Siiisin o B e e e 10-C 1
11 11 Fxhaust valve springiwasher to. o BEEEar 5 Lot N s 10-C it
309 ixhaustivalve springiwasherpin. o S oo e n i g i e MR Ry 1
317 i anst valve Epring et aiior e r Apol e s s ditcr iond LR s sl e D M g e 1
12 Main hearingcap: o2 =0 o e R 1-C w
Main bearing cap Cap SCIEW.......cciccssnnosionnsies 1-C 4
Main bearing cap cap screw lock washer.................... 1-C 4
13 13 Flywheel (opposite governor side), always fitted with SN SR il
Hlvwheel-clamp:bolbe i Aeaianinan n o il Sl
13A Flywheel (governor side), always fitted with. )
13A Silvwheeliclampibolt eyt s R e o S LT e G e R ¥
316 Crankshaft pinion drive pin }
Hilywheeliclamp:bolti o bt i n poibin Si el G0 Aot i i ity 13 and 13A 2
14-C 146 Starter Cranle o 0 . st s e s e 1
14 14 Startef crank. ... .. 1
265 Starpter crankipawl: bios wi o R aHseet 1
266 Starter crank pawl fulcrum pin with (two) cotte: 1
267 Startercranicpawlspringe: Lclna i I iiaimetieienl e S i st o G I el e 1
15A 15A inclitonicalwavsifitted with it oon Crald dn sy it e s e
49 Emolitank Prllorieapld 10 G 00 e e SR e e n e e 1
fiolitanlc draliepipeplug i s oo a T e e e s
16 @ilishield i o e e B e e 1
0il shield to cylinder stove bolt with lock washer 1
17 Gonnecting rod piston. pinbushing oo s oo nu it is o O v sl e 1
18-C 18-C - ConnectingRodr " 0. 15 i e s S e i e B 1
18 Eonnecting rod: always Gtted with ... oS e s s e S S i) )
18 iy Connecting rod pistompInBUSBING <00 Loy it n i b B s Hoas D R 1
@onnecting rod piston pin bushing.dowel:, ... o ins vl nnas o i v
20 20 onmecting-rod/eap gy v n e i s e L e S 1
5 176 Connecting rod crank pin bearings (halves)........... 2
110 Connecting rod crank pin bearing shims (set of four).. 1set
150 Connecting rod bolts with cotters............c.ovuunn : 02
151 Eonnecting rodbolt:castle nutal’ - e G dein G Sl B SRR 5 2
21 Fuel return pipe reservoir to tank complete...............ocoiiiiiiiiia.. 1
22 Mistin bearing pppen linexi: ot i nsl s bl ol ek s ot s DL e R 2
23 Miain bearing Towerliner: Ju. s el ool Bt inb i b g D e 2
24 Fuel suction pipe pump to tank complete .........coeoiriniiiiiiiiieniiann.s 1
95A Crankshates 2 yiniei e e B R S 1
28 CRINLZOAL: oo v b R O, e S s i 1
29 Crank shaft/piniohadilis eielinnf s & i Log il 2 S s e e 1
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2417D Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines 3417D
Repair No. of epair No. of
Nos. : Included | Pieces RNE,S, Included | Pieces
Ar- The Group Number in heavy type, when shown at the head of a group| in Group | used Ar- The Group Number in heavy type, when shown at the head of a group| in Group | used
ranged of parts, includes all items mentioned in that group. Number for ranged |of parts, includes all items mentioned in that group. Number for
Numer- - 3oré s Numer- 3or6
ically H.P. ically H.P.
30-C 30=0 - Gam Goar im0/ o Rl R i e s T O SR e 1 66 uelipump plingeridevoriis.s o o i s e L S 4A:C 1
30 Cam gear pin : 30-C 1 67 Fuel pump plunger lever fulcrum pin; with cobterici . it il 4A-C 1
30 Cam gear pin nut 30-C il & 69 Fuel pump plunger cap... I DY e R S o 65-C 1
Cam goad pmvibel washer oo o0 L a s s ol S e L L Lt 30-C 1 ; 7 Piston pin taper lock pin.. i 56 1
18 72 Piston pin taper lock pin sc: 5-C 1
L Piston pin taper lock pin lock wash : 5-C il
2 ol 4 75 Fuel pump plunger lever lockout lever.................ooooiiiiiiiioin. 4A-C 1
33 Governor weight friction spring. . 92-C 1 76A Huelireservoirnieedie valye  » iy iR i sl e I R L T 4A-C 1
34 Exhaust rod rocker roller.. .. 50-C 1 79 Governor weight fulerum pin, with (two) cotterseach....................... 92-C 5
35 Exhaust rod rocker roller pin, 50-C 1 80 Clovernor PIMEEr P s e sl R 92-C 1
i 81 Governor hub's b caini Wl o Rl e e G b Sehe U BBE o e s 92-C 1
\ 82 8ovemor fveight. Rl e R N B e S ] ke e e g%g 2
3 4 83 o W45 5110 ) u (oA o3 oo S L T L P SISk P e i e e R SR e R S S e e 1
36 Exhalishrod falways fittediwivh. (ool Ui o S andeiiseia s SO ¥ 85 " | Governor lever fulcrum pin, with (tW0) COLEETS ... .. .. eourenrreanreanennnn. 92-C 1
36 318 Fuel pump plunger lever drive screw................... 1 88 Suction valve spsingcollarpin..i.. . = Bt L 9-C 1
Fuel pump plunger lever drive screw lock washer
= 92- EROE B e S S A
39C 39-€ Exhavst Valve Rocker Arm. . 00 00 ol Coli e o ee 1 gg C 92 Gof,’er,ff,’f ‘{fra.cket. e S e e i
39 39 Exhaust valve rocker arm. ................. b SRR 39C 1 80 Governor plunger pin. . B e G D 1
55 Exhaust valve rocker arm adjusting screw....... e rn e e T el e R i it 81 Governor hub....... 1
HExhaust valve rocker'arm adjusting.serew nut. . . ... ...coad 00T on S e 1 82 Governor weight 2
Exhaust valve rocker arm adjusting serew lock washer. ................coo ]ooiiiiin., 1 79 Governor weight fulerum pi 5 2
329 Bxhianst -valve rocker arm oM BITINE 0. v o ii ol s n R B 1 33 Governor weight friction spring 1
321 Governor welght friction spring adjusting screw, with lo 1
308 Governor weight spring. e R e o R 1
40 Exhaust valve rocker arm fulerum pin................... 1 lig 833::22; g:;f o sp?ng 2 Justl.ngA screw %
, Exhaust valve rocker arm fulcrum pin nit. 1 sl L e i
41 Exhaust valve rocker arm bracket............... 1 85 Governor lever fulerum pin, with (two) cotters 1
42 ]éxhaust valve rocker arm bracket screw dowel.......... il i 209-C | Governor speed regulator 5 ‘ 1
48 OV ETNOTIPenT: to ol s T Ui e s S R 1 et S B LR e R e i el ates talori FERE e
49 Fueltank fillerfeab.. s v o 0 e e o e 1 { » p /) B | remmonispocd negul O SN [ 8
Governorbracket tothaseeap SeTew s Bl tc Ll e S ol e 2
50-C 80-CEExha st IR0 Bocker - < i o G R i e 1 Governor bracket to base cap screw lock washer........ )
50 50 Exhanstrodroeker: el 0 et e 1 104 Fueltank strap’ (Lr Satone ii e Al 1
58-C | Exhaust rod rocker fulecrum pin—complete 1 Fuel tank strap to base carriage bolt.. 2
34 Bxhaust rod rockerroller. .o i 1 105 Fue) reservoir overflow valve 1
35 Exhaustrod rocker roller pinjswithieobter o it vl e o 1 106 Pulley clips for 3 H. P &
110 Connecting rod crank pin bearing shims (set of four). ... 1 set
117 Rulley:: :ob 2 SRR b s S i e il
Pulley to flywheel ma,chme bolt.. 3
51 Briel fankdibler tithel 500500 S i S S e I e R S i} 120 Suction valve friction spring. . s 1
121 Suction valve friction spring collar 1
126 Main bearing shims (set of eight)... 1set
52-C 52-C Plugoscillator Trip Carrier.......... 1 iy
{ 52 Plugoscillator trip carrier—always fitted with. 1
52 333 Plugoscillatortrip flerumipin.. /.o nd i
334 Plugoscillator trip fulerum pin ring. il 68 139 Tomiter.clampis gl rlos Chaai i R e o e e R S S e 1
324 Plugoscillator trip spring............. 1 gt 150 Connecting rod bolt, with cotter only. 2
Plugoscillator trip cartier Clamp SEIroW:. ... ..« v i s s vide s s s s o 1 151 Connecting rod bolt castle nut 7
156 Governor spring adjusting nut. 1
157 Flywheel keys 2
55 Exhaust valve rocker arm adjusting 8CTeW. . ... cii oo i i 39-C 1 160 Opposite governor ﬂywheel to bearing thrust washer. 1
Exhaust valve rocker arm adjusting Berew Nty #o.e S iali gyt 39-C 4 @3 176 Connecting rod crank pin bearing (halves)............ D
Exhaust valve rocker arm adjusting screw lock washer. 39-C i . ; 190 @vlinderihead gasket. . i ol L Sl il 1
: k 192 Reservoir to cylinder head gasket...........c.cco.... 1
195 INandeplate. 000 e e S s 1
5 Name plate rubber washer................cc..oene. 2
58-C 58-C Exhaust Rod Rocker Fulecrum Pin.......................coooee 50-C 1 Name plate brassimachineisenew s oL ovo Il iiiama s ol 2
58 58 Exhaust rod rocker fulcrum pin, with cotter................................. 58-C 1
Exhaust rod rocker fulcrum pin nut S 58-C 1
63 Exhaust rod rocker fulerum pin washers (set of five)............cooviiiiiii]ininiiinnnn 1set 201 Butterfly valve shaft washer. ..o el sl o bt i D s i e e s, 1
203 Butterfly valve....... 1
204 Butterfly valve shaft. 1
% 205 Governor lever link wi i 1
60 Reservoir cover 1 206 Butterfly valve shaft lever T SRT ot s S [ TR e 1
62A Engine sub-base il Butterfly valve shaft lever clamp serew. .........cooviiiiiinenieninenannnns 1
63 Exhaust rod rocker fulcrum 1set
7 / . 209-C 209-C Governor Speed Regulator.............cooovviiiiviinineeinnnnn. 92-C 1
65-C 65-C Fuel Pump Plunger il N\l
65 65 Fuel pump plunger............. 1 209 /209 Governor speed regulator lever, always fitted with.......................... 1 209-C 1
302 Fuel pump plunger ball valve... e 1 1222 Governor speed regulator lever leaf spring (not furnished separately)........ /
69 Euelbump plunger-cap.rert o s nanoii e sl Bran SR e 1 224 Governor speed regulator 1eVer 8CTEW . i o in i b v v oo o B e St v atte et sai Lo e e 1
- -
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5417D Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
Repair No. of
Nos. Included | Pieces
Ar- The Group Number in heavy type, when shown at the head of a group| in Group | wused
ranged |of parts, includes all items mentioned in that group. Number for |
Numer- 3oré6 |
ically H.P.
217-C 217-C. Water Throtble PHbIng. .......... .00 ..o v viiinn v 3-C 1
217 217 Wateptbeottloftiine. 2l o 0 e U e L 217-C 1
218 /218 Water throttle tube packing ring always fitted with........................ 217-C 1
1220 Water throttle tube (not furnished separately) ............cooovieuenn..... %
311 Water theottle valwe fnring . oo oo v lobrecs B i b e 1
219A 204G " Watesthrottlewalve . .o L0l eial e i B s s 217-C 1
220 Water throttle tube (not furnished separately)...............coooouiiion... QECR A o
222 Governor speed regulator leaf spring (not furnished separately).............. 20020 el e
223 Pael veservoinmozdloand bushing. . ... .o . vloon i isninviniiinnos 4A-C 1
224 Governor speed regulator 1eVer SCIeW. ... ......euurniereeeierinnnnieennnnins 209-C 1
225 GeaBpardrBRI S S e s e R e S e 1
226 Exhaust rocker return spring collar and set serew. ..............coivnienieie]ineiioninnn. 1
265 Starton oramepawh o s hEs Ui Bl v S s s A At 14-C 1
266 Starter Crank Pawl Fulerum pin with (2) cotters................oovvein... 14-C 1
267 Sifrtenerantc pawlisnrinote st esebn 1oLl M eSSt T s s 14-C 1
270-A Silencer comiplote withinipple. vzt il o s Bale SR e ot SR 1
271 @ylinderoilerpipess o v ol e B s S R 1
300 Pusl.onmpiploneer Spring: < et g Be . oLl SRR 1
301 {pnitepclamippbidan & o, oo DRl T e e v 1
Joviter clompetod mat. ., ol iii i ey e e IR 1
302 Buekpurnpiballsvalweimii e i Srd e o e 2
308 Gavernor WelBHD SR r.s o0 v i b oot b il i s s o im s s sy e sy SbERS 1
309 Exhaust valve pin. . ... 1
..310 Suction valve spring 1 b
> {
e G Needle valve spring for either fuel or water valve...................coooun. 2 "
312 Cylinder to Headiloneistud:: 1 i ap s St Bl DU Ul s 1
\ 313 8ygnger to lﬁeag Sho‘it o e i e s e 3
: yhinder to IBaGE SUIA BIE. o0 o0l o b e e s s s 4 . . ') :
314 e R S 1 4 Repair Parts List Model ‘“‘C’’ Plugoscillator
316 Flywheel epankshaft piniondrive pinl.. ... ..o .oo ol s iiie.ivinnniions 1 £
317 BB YAV Bl L U e e e e 1 iy For 3 and 6 H. P. Type “Z” Engines
Fuel pump plunger lever drive screw lock washer. ................ccvuun... 1 T
319 Eixhalist rodiretioniBbring: o2 s e L R T e e ki 1
320 Exhaust valve rocker adjusting screw clamp screw 1 £ i s % o e .
321 Governor weight friction spring adjusting sCrew................c.oeiuono... 1 Always mention the direction of rotation and the serial number when ordering repairs.
3 {
o = i : c 20601 Body only. 20623 Moveable electrode nut lock washer-
ZOS IR ON E DS PRIN G ol s e e nei g sy S e e N SR R e 52- 1 : L i
325 Governor speed regulator lever fulerum pin................................. 99-¢) 1 T Trfp and bresiciovern, ! o U T e ;
326 Butterfly Valve shaft torsion spring 1 20621 Trip and break lever fulerum pin. 20627 Early and late eccentric. .
ggg gylin(rller.dralin plugotiee s o i 1 8 } 20603 Magneto crank arm. 20614 Early and late eccentric plunger sprifg.
ESSIUAIN PR, o b e e e e e e 1 i i
233 Plugoscillator trip fulerum pin (not furnished separately).................... 52-C 1 20610 Moveable electrode and point. gUITL St band latoetontiic i ey
334 Blusoseullator tripfulerum-pin ving /oo i S S Sl L 52-C 1 20607 Moveable electrode arm.
ggg I(\:/Iam bearing grease cup......... % 20618  Spring roller pin, long.
am gear grease cup.. ... . .
509 Connecting rod grease cub.......... 1 20620 Sprl..ng roller pin, short.
510 Exhaust valve rocker arm grease cup 1 ! / 20602+ Spring roller.
ggg glyhllde.lil(;ﬂe!n C el e % . 4 1 20612 Trip and break lever spring.
T e s v iadinr om0 A 1 20630 . Starting lover.
696 Magneto—Complete (for separate repairs on this see Instruction Book No.| 20619 Moveable electrode seating spring. -
................................................................................ 1 20615 Moveable electrode arm spring.
20616 Stationary electrode.
. 23288  Spring roller stud spring ring.
Adstableiwrench. ke nnos it D8 B g b atan o Ggii - e 1 20605 Stationary electrode insulating bushing.
Tin funnel 1 e 20608  Stationary electrode special nut.
Hand oiler 1 4
20617 Stationary electrode copper gasket (not shown).

v 20800-C Magneto complete.
V : 20624 Magneto fastening screw lock washer.
f )) (\) 20634 Magneto terminal and wire.
20622 Magneto fastening screw. s
20613 Moveable electrode nut.

23322 Moveable electrode woodruff key.
20606  Igniter points. :

Model *‘C”’ Plugoscillator ;
Used on 3 and 6 H. P. Type “Z” Oil Engines
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5Z17D Trouble Chart—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
TROUBLE CHART

See
Trouble Possible Cause Remedy Para-
graph
Engine Will | Instructions not followed. Read and follow instruc-
Not Start tions. 1to 13
No fuel in tank. Fill tank. 6
Water in gasoline used in starting.| Strain gasoline.
Water will work out if
engine is turned over
slowly. ; 13
Water in engine cylinder.
Close water throttle valve
before engine stops. 16
See that gasket is unbroken| 29
Engine Flooded Open suction valve and
crank Engine. 13
Valve leaks. Grind valve. 28
Poor | Head gasket leaks. | Put on new gasket. 29
Compression
Piston blows. Remove rings and clean. 34
Engine very cold. Put but little water (pref-
erably hot water) in
hopper. 2
Take out igniter, clean
points. Inst.
; 2479
Igniter Short Circuited
See that wire from magneto| Inst.
is not grounded. 2479
iti t of time. 3 .
e Wi Ignition Magneto out o Correct g;l;g
Fire After
Being Started Short Circuit. Clean. See that insulation| Inst.
on wire is good. 2479
Water in fuel collects in bottom of | Drain water from reservoir
reservoir and fuel tank. through plug in bottom.
Drain water out of tank. 24
Engine Hard Explosion. Remove head and clean
Knocks carbon. 29
Open water spray. 16

Loose crank pin bearing.

Take up bearing.

L)

D

Trouble Chart—Fairbanks-Morse Type ‘‘Z’’ Oil Engines rD
Trouble Possible Cause Remedy See
Paragraph
Engine Runs | Governor stuck. See that governor parts are
Irregularly free. Use kerosene to
loosen.
Adjust (33) spring.
| Weak exhaust valve spring. Put washer under spring
till new spring can be
obtained.
Engine tends | Butterfly may not close. Adjust butterfly crank and
To Run Away governor travel. 31
Engine Will Exhaust valve setting off. Reset. 19-20
N 0}: (ga&rry Poor Compression. See “Engine will not start’’|28-29-34
Late ignition. Correct. Inst.
2479
Too rich mixture. Close throttle. 14
Carbon in combustion space. Remove head and clean.
Silencer clogged. Clean out.
Butterfly moved. Reset. 31
Engine Uses | Throttle open too far. Close. 14
Too Much Fuel Poor Compression. See ‘‘Engine will not start’’|28-29-34
Late ignition. Time correctly. Inst,
2479
Exhaust valve setting off. Reset. 19-20
Exhaust pipe or silencer choked. | Clean.
Suction valve friction spring too | Bend spring or put on new
weak causing oil fuel to drip one.
from suction pipe.
Carbon forms | Too much fuel Close throttle. 14
Too much lubricating oil. Adjust lubricator. 8
Engine too cold. See that engine is hot be-
fore turning on oil fuel. 15
Water Boils | Mixture too rich. Close throttle. 14
Away Too B
Rapidly Late ignition. Correct. Inst.
2479
Never let the water get
below top of cylinder. 17
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FOR STARTING AND OPERATING

10 H. P. and Larger

(INCORPORATED)

(Copyright, 1918, Fairbanks, Morse & Co.)

"iﬁSiﬁﬁCTIONs No. 2494

3 F airbanks-Morse

(3396G)
10 H. P. Type “Z’’ Oil Engine showing Built-in Oscillating Magneto and Throttling Governor

0618003

Type “Z” Horizontal Oil Engines

This pamphlet, together with Instructions 2479, *covéring the magneto
should be carefully read before attempting to do anything with the engine



Instructions—Fairbanks-Morse 'Type “Z”’ 0il Engines

INSTRUCTIONS No. 2494
For Setting up and Operating Fairbanks-Morse
Type “Z” 0Qil Engi_nes

1. Remove engine from crate, being very careful to avoid damage.

In the bundle of parts is the cylinder oil cup, which is to be placed on the cylinder.
Put the pulley on the side opposite the governor, using the bolts sent.

Remove the plugs from the openmgs in the cylinder and head.

Clean all parts.

See that the governor parts are free from dirt or paint. g i

0il all moving parts and turn the flywheel over by hand slowly to see that all

- parts are free.

2. The foundation should be prepared .in accordance with foundation plan for

: the engine. This drawing gives the location of driving belts and all outside dimen-

sions. A sufficient space, at least two feet, should be allowed on all sizes for easy

~access by the attendant.

Depth of foundation shown is for firm footing and good concrete only. Fair-
banks, Morse & Co. will not be responsible for solidity of foundation.

The foundation being prepared, with bolts firmly imbedded and projecting the
proper distance, the engine should be set over them and leveled with four wedges.
A thin grout of cement and sand should be poured over the top of the foundation, a

A dam of wet sand around the engine base serving to retain the grout. When thoroughly

set, the nuts on the foundation bolts may be tightened. Extreme care must be taken
to keep the engine level on the foundation.

3. If the engine is installed in a building the silencer (26A, page 5) way be
removed and the exhaust pipe attached and carried outside. It should be short and
with few bends. The silencer must be attached to end of the pipe. Water may
collect in long exhaust pipes, so a small hole or other drain should be provided at
the lowest place. When the pipe is long (20 feet) or has several elbows (4) the pipe
should be increased in size and better results will be observed if a cast-iron exhaust
pot is installed near the engine.

4. These engines can.use as fuel Gasoline, Motor Spirits, Kerosene and some
varieties of Power Distillate. In this book we will call the fuel “oil fuel.”

5. Read the tags on the engine but do not remove them un‘ml you are familiar
with its operation.

6. The usual arrangement for cooling Wlth running water is shown by Chart
184-1GN The water supplv pipe (2) is connected to the opening in the side of cylinder,
the cock (4) being provided to regulate the

supply to the cylinder jacket.
The water outlet from this jacket is at the top
of the cylinder as shown, the water rising in the

When Engine
* is Received

Foundation

Leave Space

Lovel the
Engine

If Located in

3 Building

Fuel

Read Tags

Cooling by
Running
Water

Overflow

pipe (6) and flowing out freely through the over- -

flow pipe (7). The funnel (10) is providedso that
the amount and flow of water can readily be seen.

Through the plug (11) the cooling water
can be drained from the engine. All water -
should always be drained, after each run of the

engine, when there is even the remotest danger

of frost, otherwise a frozen water Jacket and
(1844GN) ~cracked cylinder may result.
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Instructions—Fairbanks-Morse Type ‘‘Z’’ 0Oil Engines

Cooling

Temperature
Drain

Height of
Water in
Tan!

Cooling Tank
with

Circulating
ump

Outlet
Temperature

Drain

Fuel Tank

k tank, otherwise the water cannot

7. Chart 1842GN shows the
connection when cooling tank is
used without the use of circulating
pump. The water circulation will
be much better if the cooling tank
can be elevated at least enough to
bring the bottom opening of the
tank level with the water opening
in the engine cylinder. We advise
doing this where possible. If the
tank is not set close to the engine,
one size larger pipe should be used
between the tank and the engine.
The inlet pipe (2) connecting the
opening in the side of cylinder
jacket and the lower opening in the
tank, should be connected up as
shown. TFlexible couplings (9) are
furnished and should be used in
pipe lines (2) and (3). The outlet
pipe (3) should be connected up as
shown. When tank used is of our

standard dimensions, the tempera-
ture will regulate itself under ordi-
nary conditions. If conditions
should be such that all water is
heated above 180 degrees, the temperature should be lowered by adding cold water
to tank. The tank should not be covered, as the water should have exposure to the
atmosphere and so arranged that the water can be drained from cyhnder_and‘ con-
necting pipes, to prevent freezing. Plug (11) is provided so that engine cylinder can
be drained.

Pipe Connections for Tank Cooling—Type ‘“Z’’ Oil Engine
(Fig. 1842GN)

The water in the tank must
be above the top of opening in the

circulate.

8. When a tank is used for
cooling with centrifugal pump for
circulating, the connections should
be made according to Chart
1843GN. In this case the suc-
tion of the centrifugal pump (1) is
connected to the bottom of the
cooling tank. The pump is at-
tached directly to the engine
cylinder and is driven by means 2
of a belt from a pulley on the fly- N
wheel. The overflow pipe. from
the cylinder head is connected to
the top opening of the tank.

: o 4 \l
the jacket water supply should be Ll
regulated so that the temperature
is from 160 degrees to 180 degrees Pipe Connections: Cooling Tank with Circulating Pump—
Fahrenheit. The most favorable Type “Z” Oil Engine (Fig. 1843GN) »
temperature will be different for 3
different fuels and some care should be taken to note the temperature at which the

operation is best, and an effort made to keep the outlet reasonably close to that
figure.

10. The cylinder, tank, pump and piping should be carefully drained, if there
is the slightest danger of frost.

9. When running the engine,

11. ‘A galvanized iron fuel tank having a capacity of a barrel or more is fyr-
nished with each engine, and should be connected as shown on Chart 1845GN.,

]: 5

<’)

Instructions—Fairbanks-Morse Type ‘‘Z’’ Oil Engines

[

i

Fuel Piping—Type “Z’’ Oil Engine (Fig. 1845GN)-

11. The fuel tank may be located outside of the building, as shown, and should be
placed in a horizontal position and sufficiently lower than the engine so that the fuel
will flow toward the tank from the engine. Any amount of fall, from six to twenty-
four inches, will do. With this tank are furnished the proper connections for outlet
and return pipe, which are carefully marked before shipping. Use the size pipe
furnished. In connecting the fuel tank with the engine, care must be taken to wash
out every piece of pipe or joint with gasoline or kerosene. This removes all scale
and loose matter, which, if left in the pipes, would interfere with the proper working
of valves. Extra care must be taken in making all water and fuel pipe connections
so that they do not leak. Soap or shellac should be used in joints of fuel pipes and
white lead in joints of water pipes.

12. When an engine is installed in a basement, or in case the engineroom floor is
below the general level from which the fuel tank will be filled, care should be taken
to have the top of the fuel tank slightly below the level of the engineroom floor. In
case the filling pipe connected to the fuel tank is extended to a point higher than
the fuel reservoir on the engine, the fuel tank should be fitted with a reliable float
device which will close the filling pipe before the tank is completely full. This float
device will give warning so that the fuel will not overflow into the engineroom in
case there are any loose joints. Fuel tanks fitted with this float device will be
furnished on special orders only.

13. Care should be taken to see that the cap on the fuel tank filler pipe is not
screwed down so far as to cover the vent hole in the side of the filler pipe. If this
:ﬁni% 1slcovered, the air cannot enter the tank and maintain atmospheric pressure on

e fuel.

] k14. To the bottom of the fuel pump is connected the suction pipe from the supply
ank.

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

15. The filler pipe is provided with a screen to prevent dirt getting into the tank;
see that the screen is cleaned out occasionally. v

The fuel suction pipe in the tank is also provided with a screen.

If water collects in the fuel tank, it can be pumped out through the filler pipe
opening, .

Fuel Tank
Location

Size of Oil
Piping

Clean the
Pipes

When
Installed im
Basements

Vent

Fuel Piping

d Avoid Traps|

in Pipe

Screen



Instructions—Fairbanks-Mbrse Type “Z’ 0Oil Engines

Fill Fuel Tank

Tighten Nuts

Clutch Pulley

Cooling
Water

Oiling

0il By Hand

Gasoline
for Starting

Air Damper

Fuel Valve

Igniter

WHAT TO DO BEFORE STARTING.

16. Till fuel tank with the oil fuel to be used regularly, using funnel that is packed
in the crate. Remove funnel after filling tank. Put on cap of filler pipe so vent is
open. : ~ ;

17. Tighten cylinder head nuts.

18. The machine to be driven must be detached from the engine, either by
shifting of the belt to a loose pulley, by slacking of belt by means of tightener or by
friction clutch pulley. This is not necessary with special electric engines.

19. Tn hopper cooled engine put water in hopper but only enough at first to
cover top of eylinder. This can be seen through the hole in top of hopper. In cold
weather hot water will make the engine easier to start. For closed jacket engine
see that cylinder jacket is full of water before trying to start engine, and there is a
supply of running water (paragraph 6), or that cooling tank is filled (paragraph 7).
Adjust the water cock on the water inlet pipe so that a small amount of water will
circulate through the cylinder jacket, causing the engine to heat up quickly after it
is started.

20. Till oil cup (527, page 6) with good Gas Engine Oil (we recommend Hytest),
and adjust oiler to feed 25 drops per minute on 10 H. P., 35 drops per minute on G . P,
See that the plug in the filling opening is provided with good gasket and screwed in
tight, to prevent the oil being blown back. Gradually cut down the amount as the
engine becomes worn in, until in a month one-half the above quantities are used.
Till the five grease cups. Two (505, page 6) are on main bearings; small ones are on
the cam gear (506, page 6) and governor bracket (507, page 6). These should be
screwed down one or two turns until grease is forced freely into bearings. The fifth
one (509, page 6) is on the crank pin bearing. This has a spring plunger that is drawn
up to the top by a wing nut on a screw. After filling this cup the wing nut must be
screwed back to bring the spring plunger against the grease so that the grease will
feed out gradually. -

21. With a hand oil can go over the engine and oil the governor and all other
places where there are oil holes, and where one part moves against another.

GOVERNOR ROD 205
BUTTERFLY- CRANK 206 A
WATER TROTTLE /85
GASOLINE TROTTLE 768

O/L TROTTLE 76 A
FUEL

BESERVOIR HA

. J/MPLEVER 66

WATER RESERVOIR
DRAIN 330

FUEL OVERFLOW
PIPE2

(Fig. 3402G)

22. Close oil throttle (76A), open cover (60), fill gasoline compartment with
gasoline.

23. Close air damper (61).

24. Open gasoline needle valve (76B, page 9) about one turn. o

25. Set the “Early and Late’’ pin (333, page 6) with the mark “L’" up, indicating
late ignition. :

26. Make sure that igniter is properly timed.
before attempting to start engine.

Read carefully Instructions 2479
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TO START ENGINE.

97. Turn nose of cam down. Set crank just above inner dead center. Fill
priming cup full of gasoline and open the cock admitting this fuel into the cylinder.
While the priming cup is still open, turn the flywheels in the direction they run, thus
drawing air into the cylinder, making an explosive mixture. Turn the flywheels in
the direction they run and when the igniter snaps the first impulse will take place.

. The force of this impulse will keep the engine in motion until the next charge is drawn
in through the starting valve.

ANOTHER METHOD OF STARTING ENGINE.

28. Turn nose of cam up. Set crank just above inner dead center. Cock the
igniter or magneto with hand firing lever. Fill priming cup full of gasoline and open
the cock admitting this fuel into the cylinder. While the priming cup is still open
turn the flywheels in the direction they run one-half revolution, thus drawing air into
the eylinder, making an explosive mixture. Close priming cup. Turn engine back-
ward as strongly as possible, compressing the mixture and at the same moment, when
the flywheels are stopped by the compression, trip the igniter by pushing the hand
lever toward the head. A strong explosion will result if a good mixture and con-
siderable compression have been obtained. This method requires more skill than
the preceding method, and there is danger of injury if one does not let go of the fly-
wheels just before tripping the igniter.

29. Too much fuel used in starting (particularly with a hot engine) will flood
the engine. When flooded relieve the compression by holding suction valve open
with the finger and turn the flywheel over a number of revolutions in order to blow
out the excess fuel.

AFTER THE ENGINE IS STARTED.
30. * Open air damper.

31. Turn early and late pin so that the letter (E) is up, indicating the early or
running position. :

32. Close the priming cup on side of cylinder.

33. Adjust the gasoline throttle valve until the engine runs smoothly.

Priming Cup

Flooded
Engine °

Air Damper

Early and L

Cock

Gasoline
Throttle

34. When the circulating water has reached the temperature of about 120 to -

140 degrees F., gradually open the oil throttle valve and close the gasoline valve
“until the engine is hot enough to run well on the oil fuel alone. It is well to have
the gasoline throttle slightly open. The handle of the oil fuel throttle valve is
marked at the factory when the engine is tested. The mark should generally point
to the center of the gasoline throttle valve when the engine is in operation. But
depending upon various influences, the engine may operate best with slightly different
setting. After closing gasoline throttle, the oil throttle valve should again be ad-
justed until the engine operates smoothly.

35. The water throttle valve (185) should not be ppened until the engine is about
up to full load and then care should be taken not to admit too much water. With a
little practice the operator can readily determine the amount of water required by
the operation of the engine.
- )

Oil Throttle

Water Spra;
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To Stop

OSCILLATING MAGNETO 695
CYLINDER HEAD GASHKET 190

TO STOP ENGINE.

36. To stop engine, first close water throttle valve (185), then close throttle
valve (76A), then close cylinder oiler (527), and in freezing weather drain out the water.
Turn the engine over until the exhaust valve is closed. This is a precaution against
the formation of rust on the cylinder walls and exhaust valves in case the engine
stands idle for some time.

SPEED REGULATOR 224
GOVERNOR 92A
GOVERNOR wm@

CYLINDEROIL CUP527

GOVERNOR ROD 205 \
BUTTERFLY 203

CYLINDER HEAD 3A PRIMING CUP528

VALVE STEM ARM 206A
WATER THROTTLE /185

DRAG SPRING 120
SUCTION VALVE 9A
SPRING COLLAR 12/

EXHAUST VALVE j0A — 4
ROCKER ARM 39A

ADJUSTING SCREW S5
EXHAUST ROD 36

RETURN SPRING 319
SILENCER 26 A———

FUEL THROTTLE 76A
FUEL NOZZLE223
PUMP PLUNGER LEVER 66 -

DRAIN 33/

Suction Valve

Exhaust Valve

Lost
Compression

‘FUEL SUCTION PIPE 24
FUEL OVERFLOW PIPE 2/

‘AIR DAMPER 6/

(3401G)

DESCRIPTION OF PARTS OF ENGINE AND MANNER OF
ADJUSTMENT.

37. The suction valve (9A) is an ordinary check valve, automatic in its action
and has a lift of about three-eights of an inch. The lift is limited by means of a
spring (310) on the valve stem. This valve is also fitted with a drag spring (120),
causing a friction on the suction valve spring collar (121), thus retarding the rapid .
motion of the valve and preventing noise. Oil friction spring and collar.

38. The exhaust valve (10A), like the suction valve, lies in a horizontal position
with the stem extending through a guide in the cylinder head. A spring held under
compression by a washer and pin on both the suction and exhaust valves holds these
valves to their seats. If valve stem shows tendency to stick, squirt a little kerogene
on the stem and work it back and forth. Then oil with lubricating oil.

39. Should the engine at any time on starting turn too easily or have lost its
compression, it is evident that a leak is taking place, and the suction valve as well ag
exhaust valve should be examined; they may not seat properly.. If they do seat
properly, examine piston (see paragraph 42).

9
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40. Tf it is necessary to reseat the suction or exhaust valve the cylinder head (3A)
must be removed and the valve ground with fine abrasive, such as ground glass or
Revolve valve on its seat in alternate directions, lifting from its seat

emery and oil.
Carefully clean both valve and seat with

frequently to distribute the abrasive.
gasoline before replacing.

41. Asbestos gaskets hold better if covered with linseed or lubricating oil when
applied. Before applying gasket scrape off all traces of old gasket. After putting
on new gasket (190) the nuts should be tightened again when engine is hot.

42. After some months of use the piston may be re-
moved to clean the rings. To do this take off oil shield and
unbolt crank bearings. Turn crank to extreme out position.
| The piston may now be withdrawn. Replace piston in its
¢ original position, and all parts in the reverse order from
which they were removed. The piston may be cleaned with
kerosene or a hot solution of lye and water, the rings loosened
and the grooves cleaned. Oil piston well before replacing.
In replacing piston turn it bottom side up so that the piston
ring stop pins can be seen, otherwise the rings may be
broken. Be sure to turn it right side up before connecting
up connecting rod, otherwise the pin will get no oil.

The rings can be removed from piston by taking three
strips of tin about one-half inch wide and six inches long,
slip one piece of tin under the middle of the ring and over
the ring groove, then with the help of a screw driver the
other strips can be slipped under the ends and the rings in
turn slipped off the piston.

43. To remove piston pin (7A) use screw driver to
take out taper dowel pin screw (72A). Force out taper dowel pin (71) from
inside of hollow pin. This allows the pin to be driven out. In returning parts be
sure to put the lock pin lock washer in between the lock pin and screw.

(3383G)

44. The piston pin is hollow, of hardened steel and ground to exact size, and
will wear very little. - Its bearing is of special phosphor bronze. After long use, if
necessary, it can be replaced by driving out the bushing, then inserting a new one
furnished to exact dimensions. After the connecting rod and piston pin are replaced
in the piston, care should be taken to see that the oil tube leading from the top of
the piston is directly over oil hole in connecting rod. ;
45. The governor, located on
the side of the engine base,
driven from the cam gear (28),
controls the movement of the
butterfly valve (203), located in
the suction passage on the cylinder
head. The governor is fitted with
Drag spring a drag spring (33), the purpose of
?éir‘e“vsvté'égl which is to steady the governor
Governor weight action. The force of the spring

drag spring 33 B -
Governor sleeve: can be easily adjusted by small
niet serew (312). If there is too much
tension the governor will be slow
to respond to change in load. If
not enough tension, the engine will
race.

Speed regulator adjusting screw 224

Speed regulator 209

Governor

lever
83

Grease
cup 507

Governor
92A

Pinion
48A

Governor weight
fulecrum pin 79A

Governor weight 82A

(3413G)

¥

Cleaning and
Regrinding
Valves

Head Gaskets

To Remove
Piston

Removing
Piston Pin

Piston Pin
Bearing
Renewal

Governor
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Action of
Governor

Butterfly
Valve

Decreasing
Engine Speed

Water
Reservoir

Rain Water
for Reservoir

The grease cup (507) lubricates the governor hub, and should be filled occasion- m ;

ally. The governor weight pins (79A) requires oiling with hand oil can.

46. If it is necessary for any reason to reset the butterfly crank arm (206A), it
will be well to remove the reservoir first so that the butterfly (203) can be seen.
Take cotter pin out of butterfly crank end of the governor rod (205) remove end of
governor rod (205) from crank (206A). Pull one governor weight (82A) out as far as
it will go and then put a wedge under it to hold it in that position. Slightly loosen
clamp serew of erank (206A). Close butterfly with finger and set crank so that governor
rod lacks 1/16” from dropping in hole of crank. Tighten clamp screw of crank (206A)
remove wedge from under governor weight and reassemble parts removed. If the
above instructions are followed the engine can, under no condition, run away.

47. The governor normally holds the engine at its rated speed, but each engine
is provided with a speed regulator (209) which decreases the speed by screwing the
knurled head screw (224) in. It is not intended that the engine be run: continually
at a slow speed.

48. The water reservoir Fig. Water throttle valve 185
3414G is bolted to the cylinder

head and isfor the purpose of allow-

ing a fine spray of water to be Machine
drawn in with the mixture. The “°%
water enters the reservoir from an
opening in the cylinder head. A
screen (187) prevents entrance

of sediment. A float valve (181)
controls the flow of water into
reservoir. The water enters the
suction passage through mnozzle
(186). The amount of water is
regulated by the throttle valve
(185). This throttle valve should

not be opened until the engine has

been running some time and until

the load calls for it. Set the
valve so that no more water is

used than will make engine run
nicely. The effect of the water spray is to moderate the force of the explosion.
Too much water will reduce the power.

Float valve 181 Spring 855

Cover with
lock 179

Water

nozzle 186 .* )

Drain 330

(3414G)

The water throttle valve should be closed a few minutes before stopping the
engine so as to have the interior surface of the cylinder dry and clean. The water
spray is only of service when the engine is running at about full load. When the
engine load falls to about one-half of its power, or below, the water should be entirely
cut off to prevent the suction valve from rusting and also to prevent sediment from
being deposited upon the points of the igniter. This can be done by pressing down
float valve (181) and swinging lock (179) over top of stem. The reservoir can be
drained by removing plug (330).

49, In some cases the water from this reservoir causes a troublesome deposit,
particularly about the exhaust valve. In such cases rain water may be used, or some J
simple arrangement may be made for distilling enough water for this use, by using
the heat from the exhaust pipe.

(Continued on page 19)
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PEPAIR PARTS LIST

For Fairbanks-Morse Type ‘‘Z’’ Horizontal Oil Engines
10 H. P. and Larger—1918 Pattern

This List covers 10 H.P. engines after No. 315526 and 15 H.P. engines after No. 318933.

When ordering parts, always give the size or horsepower, type and shop number
of the engine. The number is very important. It is stamped on the top of the base and
cylinder. Do not fail to give it.

Parts may be ordered in groups, or individually, except where noted.

A Group Nuniber printed in heavy type, followed by the letter ‘‘C,’’ such as ‘“3A-C
Cylinder Head,”’ covers all items in that paragraph down to the first horizontal line.

An ordinary repair number printed in light type (such as “33’’) covers that part only,
including any parts which are ‘‘always fitted’’ to it. For example: In Group 92A-C,
No. 33, 321 or 83, covers one part only, but ““33’’ covers the part No. 33 and all parts “always
fitted” to it.

A group may be ordered, less certain specified parts.
Nos. 33 and 83.”

Anydpart without a repair number i is listed dlrectly after the numbered part with which
it is use

For engines before No. 3155‘76 see Instruction Book 2410C.

For example:

92A-C, less

‘ Number| Included
! Pieces | in Group
| Used No.

Repair Nos.

The Group Number in Heavy Type when shown at the Head of
Arranged

a Group of Parts, includes all items mentioned in that Group.

TA-CGylinder. ... ... 0.0l oS
1A Cylinder, always fitted with head studs, base studs, 1g'n1ter1
clamp stud (301), drain plug (327), name plate (195), name‘
plate screws and ribber washers: (st e s 1
Piston (5A-C).

1A-C
1A-C

1A-C

@vimder to'head long studsse el OBl =bie =
@ylinder 1o head shortstuds. /v i m i d o e |
Enilinder to headistudmuls, il s mitiis e e
Evlinder to-basesstudss soi i r a0 Shde T G

©vlinder toibaserdtudmutss 00t w 0 G sl e e i

O O

2A Base, always fitted with dram plug (328), main bearing caps
(12A) main bearing cap, cap screws and lock washers, main
beajl;i)ng shims (126 B and C), exhaust rocker fulerum pin
GSRYET TR e S R e e e 1
Main bearing liners (23). _

3A-C CylinderHead....................
SA Cylinder head, always fitted with reservoir studs............
Suction valve (9A-C), exhaust valve (10A-C).

bt

Cylinder headibo reservielstinds, « i o= n o e iU 2 3A-C

Cylinder head to reseryoirstud nuts....... it .. s ii.. 2

4A-C FuelReservoir.. i . o i 5. hosd

4A Fuel reservoir, always fitted with fuel nozzle and bushing
(223), drain plug (331), air damper fulerum plug (521)....-. el

Reservoir cover (60), throttle valves (76A) and (76B) and
springs (311), air damper (61) and air damper spring (821),
fuel pump rocker arm (66-C), fuel pump plunger (65-C),
plunger spring (300), ball valve (302), suction union and
nipple and overflow union and nipple.

Before ordermg parts, read the instructions above.
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Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
DA-C -Piston: (-0 e T ay 1 1A-C
5A Piston, always fitted with ring stop pins. .. S e e 1
Piston rings (6), piston pin (7A), dowel pin (71), dowel pin
serew (72A), lock washer.
6 Estonirings: Sk i s e e B 3 5A-C
7A Bistonspin 2l ¢ (R i cten il e R Bl o it 5A-C
9A-C Suction Valve "¢ ... . = . 1 3A-C
9A Buctienivalves iy y i sl e . e 0 L 1t
Suction valve drag spring (120), spring collar (121), spring
collar lock (122), suction valve spring (310).
10A-C Exhaust Valve.............. . . .. 34 13A-C
10A Bxliaintivalver.. oo i ne B0 Eie GRS e d 1
Exhaust valve spring collar (11A), spring collar lock (122),
exhaust valve spring (317).
11A Exhatstvalve sprmg collap: il i a0« i 1 10A-C
12A Main bearingleaps s il v liale 8o g a0 2 2A-C
Main-hearing cap, cap screwsy (it o 0 o G 4 2A-C
Main bearing cap, cap serew lock washers .... ....... ... .. 4 2A-C
118 Flywheel (opposite governor side), always fitted with clamp
stud (400) and nuts, flywheel key (158).................. 1
13A Flywheel (governor side), always fitted with clamp stud (400)
and nutsZ flgwheel ey 057 iis v m - it e e 1
14 Bulley(on standard enginesonly)s 0 0 8 L LERE 1
Pulley to flywheel machine bolts. " . ..o . 0 0 o 6
16A @nltshifeld it o i 10 i U e e 1
Oillshield to base caplserow, . v aiini 0l b 1
17A Connecting rod piston pin bushing, ... 0 i 1 18-C
18-C Connecting Rod. 5.t Se Rl 1
18 Connecting rod, always fitted with piston pin bushing (17A),
crank pin liner dowel (19), cap (20) bolts (32) with nuts (151)
and: cotters, shims: (110Tand II0AY =i i w0 1
Connecting rod crank pin liner halves (176). :
19 GCrankpin liner:dowel: s i 2 e s G i G 1 18-C
20 Connecting rodicapist. /Bl o s s e e U i N i 18-C
23 Main beavinglinerthalfer focwsva Gait ©p s B SOina il S 4 2A-C
26A-C Crank Shaft. .- ..... . ... .. ..... 1
2 Grankshatir adile 0 aRaR AT R e 1
Crankshaft pinion (29A) with key (159).
26A Silencer. completer (for 10 HoP.lanly)ii v v n s s 1
26-C Silencer (15 H..P.). ...............» 1
26 Silencer base.......... Sl U e e e R R 1
Silencer cover (27A) nipple (98) and bolts with nuts
Silencer cover to silencer base bolts with nuts. . ............. 3 26-C
27TA Sildncer coveri i e Satais s B TG 00 il 26-C
28 Cam pegr) Worah L T gl e B R il ™
29A Crank shafGpinfon -2 s focminn Dors i 8 1 25A-C
30A-C Cam Gear Stud.................. 1
30A Cantgeay stiude i e ko et s 1
Cam gear stud nut and lockwasher.
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Repair Nos. The Group Number in Heavy Type when shown at the Head of Number
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces
Numerically Used ‘
Cam Gear Stud Nup.- -7 70 I {
Cam 'gear studilockwasher, 5D 8 0l ol i bl e
31 Bxhaust roller pin washen = ol ses i ganiled & o 0t o o) ’
31A Exhaust rod rocker fuleram pin washer. ... ... ... .. ... l 1 |
32 Conneetingirodibaolbine vl i bl Bl Gy L ‘ 2 |
Connecting tod bolticotterss S a i W TR G 66
5% Governor weleht dragipring s = o e el el
34A Bxhaustirollen B sER o S vn e g ol Al 1
35A BExhaust roller pin= ol W R CRRiea R il B e 1 l
36 Txhaustirgdimedian o0 vl a0 BGL R S e 3|
39A-C Exhaust Valve Rocker Arm.... .. ... .. 1
39A Hxhaustivalve toclkenhrms e oia i e Bman e S L 1
Exhaust valve rocker arm adjusting screw (55) with jam nut
and lockwasher, return spring (329).
40-C Exhaust Valve Rocker Arm Pin. . . ... . ... 1
40 Bxhaugt valye rockararmpin, .l b i
Exhaust valve rocker arm pin nut and lockwasher. |
‘1 Exhaust valve rocker arm pinmut. io ..o it 1
Exhaust valve rocker arm pin lockwasher. ... .. ... ... . 1
48A Governorpear " © e Gl e s i 1
50A-C Exhaust Rod Rocker... . ... ...... ... 1
50A Exhaust rod rocker always fitted with clamp serew.......... 1
Ex(hau)st roller (34A), pin (35A), pin washer (31), ring cotter
133).
Bixhaust rockericlampiserew. £ i CE e L B 1
62-C Oscillator Trip Carrier............ .. .. 1
52 Oscillator trip carrier always fitted with clamp screw,
dulcrumipin (333) and coptersss R 1
Oscillator trip spring (324).
Okcillator: trip earrier clamp serew: i 0 i
55 Exhaust valve rocker arm adjusting screw. ... ........... . ... i
Exhaust valve rocker arm adjustable secrew nut. .. .. ... ... ... 1
Exhaust valve rocker arm adjustable screw lockwasher . . . .. . 1
58A-C Exhaust Rod Rocker Fulecrum Pin. . .. ... .. 1
58A Exhaust rod zocker filerimipinie s o s s i
Exhaust rod rocker fulecrum pin washer (31A) and ring cotter
(1334). -
60 Huel reservoimcoyen i e e e T e e ol 1
61 ST dampert i I R el el e et e il
65-C Fuel Pump Plungeris. o et aiinig 1
65 Fuel pump plunger, always fitted with cap(6Q)re e o ot L 1
Fuel pump plunger ball valve (302).
66-C Fuel Pump Rocker Arm............ ... 1
66 Buelipump rogker drm B8 ST B A e T L s 1=
Fuel pump rocker arm pin (67) with cotter. |
67 Huel punip rocker armepies d i e Ge e e © e T | 1
Buel pumpirocker arm.pin cothers, . s b il i

11
2494

Included
in Group

No.

30A-C

30A-C
50A-C

18-C
18-C
92A-C
50A-C
50A-C

40-C
40-C

92A-C

50A-C

52-C

39A-C
39A-C
39A-C

2A-C

Befo_re ordering parts, read the instructions on page 9.-
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2494,
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
69 Buelipump plungemcap e i Wi b S it S G - T 1 65-C
71 Riston pisdowelipin 2 ose i B S gt co el el s e D G o 1 5A-C
72A Picton-hmidowel Din serew b ot me i ey 1 e & 1 5A-C
Piston pin dowel pinilockwagherds . oobioe e 0L il 5A-C
76A Huel throttle valverte s 0 vR 0 e il Boas e it 4A-C
76B Gagoline throttle walve. & S dn (8 el Bios e L0 1 4A-C
77 Fuel pump rocker arm dog with set serew. .................. 1
Fuel pump rocker arm dog set Serew............ ..o 1
79A Governor weight pins, with 2 cotterseach................... % 92A-C
80A Governomgleeve pins Lo = S men o Gl ek B e Bl vt i T 1 92A-C
81A (GevernoeRnindle. it B a LI e ST DL s e 1 92A-C
82A Governonwelghtie S s L e I SRS s T T 2 92A-C
83 Governofilever. ot B Ra it el el e R e i e 1 92A-C
85 Governopléver pin, with-2 cotiterss s el I e i 92A-C
; 92A-C Governor. . ... sind s v i
92A Governor bracket............. R b TR e 1
Governor sleeve pin (80A), sleeve pin spring (308), spindle
(81A), weights (82A), weight pins (79A) with cotters,
drag spring (33), drag spring adjusting screw (321) with
locknut, gear (48A), governor lever (83), lever pin (85)
with cotters, sleeve pin spring adjusting screw (156A),
speed regulator (209-C), speed regulator fulcrum pin (212).
Governor bracket to base cap 8Crew...............icouvii.. % 92A-C
Governor bracket to base cap screw lockwashers............. 2 92A-C
98 Silencen nippledSTHE PO i il el U S as 1 26-C
101A-C Evaporator Cylinder (10 H. P. Only)...... 1
101A Evaporator cylinder, always fitted with head studs and base
studs, igniter clamp stud (301), drain plug (327), name plate
(195), name plate screws and rubber washers, oil pipe with
lock nut and leather gasket, oil pipe coupling.............. 1
Piston (5A-C).
Evaporator cylinder to headlong stud......... ... 0. .o 50 .1 | 101A-C
Evaporator cylinder to head short studs..................... . 4 | 101A-C
Evaporator cylinder to head studnuts....................... 55
Evaporator cylindertobase stads. (5.0 o oiis s o i 6 | 101A-C
Evaporator cylinderito base stud nuts. ... . o i 6
Evaporator cylinder oil pipe with lock nut and leather gasket 1 | 101A-C
: Evaporator cylinder oil pipe coupling. . .................c.u.. 1 | 101A-C
110 Gonnectingitod shims——thick w0 i i e e {6 18-C
110A Gonnecting rod shims-—thints = eai i oo T il e 18-C
120 Puetionvalyve drag spring. . o oon e o S s e e N 9A-C
121 Puction:valyvesbrnoicollam: oo i i e s L 1 9A-C
122 Suction and exhaust valve spring collar lock................. 2 { lgg-c
-C
126B Main: bearng shims—thick i o i e i s soin L R G R 2A-C
126-C Viain bearingshime—thine Sale ot oian o fons v ni S iR 24 2A-C
133 Hxhaustrollenpin ningiecotter . il apiny, s e Cil S 1 50A-C
133A Exhaust rocker fulcrum pin ring cotter..........:. ... ... i 58A-C
139 Cylinder-totosoillatoriclamp. fnsie) oo FognT LG e 2]
151 Connectimg rodbolticastlemutes . s d 0 0 o2 18-C
156A Glovernor springeadjusting serew:  kinsl 50 | L Pk A 1 92A-C
15¢ Flywheel key—governorside. ... ... ... h.ciiiiioiriineesns 1 13A
158 Flywheel key—opposite governor side...............cc.oueu. 1 13
159 Crankshaft pinionikey @iis wn - onene Rt e i so e 1 25A-C
160 End=thrispivasherte ovinge = ahiton s 0l o e e E o Sl
176 Connecting rod crank pin liner halves:...............o.o.... D 18-C

Before ordering parts, read the instructions on page 9.

3

Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines Saos
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
178-C Water Reservoir....... ............ i
178 Water reservoir body, always fitted with drain plug (330)
nozzle (186) Hoat valve seats(189) i sl e bk = 1
Water reservoir cover (179) with float valve lock and rivet,
reservoir cover screw, float (180), float fulcrum pin (332),
float valve (181), throttle valve (185), throttle valve
spring (855).
179 Water reservoir cover, always fitted with float valve lock and
Tivel nmalimEne S i L R et e e 1 | 178-C
Water reservioll COVEr Serew: (vioan oy ¢t - iy i Se i & 1 | 178-C
180 Water reservoir float, always fitted with lower lever, upper
Teveri(183)jand seuewrs usainiiais i b e e 1 | 178-C
181 Waterreservoindloatvalve s o e il e i 1 | 178-C
183 Water reservoir float lever upper half.-. . ... ... ............ 1 180-C
Water reservoir float lever machine serew................... 1 | 180-C
185 Watersreservoirthrottlevalve s v i i o o e 1 | 178-C
186 Waten reservoiltnozzles o s oai i e ai ey B G 1 | 178-C
187 WY A 6ETTEReTVOITINOTEen ¥ o s i iRl e B L il
189 W ater reservoir float valve seat. © ot o Ln e b 1 | 178-C
190 Cylinderto headroagket’ «» aisiai im0 e imgimi 1
192 Cylinder head to butterfly valve casing gasket.............. 1
192 Reservoir to butterfly valve casing gasket................... 1
193 Cylmder torbageigasketos s Sl el oo B LR 1
194 Cylinder to water reservoir gasket oooi v oL 1
202A-C Butterfly Valve Casing....... ...... ..
202A Butiterfly valyeetsing. ol S S S B e e i
Butterfly valve (203) with screws and lock washers, valve
stem (204) with rivet, valve stem arm (206A) with clamp
serew, valve stem arm spring (326).
203 Butterflyivalyve i in] Sien fulic so milisn isem S e 1 | 202A-C
204 Butterfly valve stemy withivivet e en e S o i 1 | 202A-C
205 Governorpull rod: with 2icettersiinay saeiii b e B8 i iy i
206A Butterfly valve stem arm, with clamp serew................. 1 | 202A-C
Butterfly valve'stem arm clamp serew: ............ocooiin.. 1 | 202A-C
209-C Speed Regulator.................. 1
209 Speed regulator lever, always fitted with leaf spring (222). .. 1
Speed regulator adjusting screw (224) lever pin (322).
212 Speed regulatonleveriping i e i s R g s 1 | 209-C
229 Speed regulator leaf spring (not furnished separately)....... 1 | 209-C
223 Huelinozzle with-bushing: s o0 5 vy oot o Rea e i 1 4A-C
224 Speed regulator adjusting serew... .. ... .0 iee S o 1 | 209-C
225 Geanoiard. T B B R e R T L TR b e 1
226 Exhaust rod spring collar with set screw.................... 1
Fdhaust rod springicollarisetinerew: v dra s i 1
300 Buel pump plungeR springs . 4o v i i i Sl e 1 4A-C
301 Noniter clamp sudsatoe s cop Se vl deriasite il i 1 |f 1A-C°
101A-C
302 Buelipump:ballivalve t i oo s Vo i i S 1 4A-C
| 65-C
308 Governor sleeve pin spring. . o S e L 1 92A-C
310 Stietion valve shring it E i es b any b G e T 1 9A-C
311 Fuel or gasoline throttle valve spring. ."..................... 2 4A-C
317 Hxhaustivalye Springes vl 80 e ahe e i 0 g 1 10A-C
319 Fchaust rod retirn SpRInE #0. 20 s i 8 et e Bl g il i
321 Governor weight drag spring adjusting serew. ............... 1 92A-C
Governor weight drag spring adjusting lock nut. ... ....... .. 1 92A-C

Befqre ordering parts, read the instructions on page 9.
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— Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines Repair Parts List— Fairbanks-Morse Type ‘‘Z’’ Oil Engines ?71}%{
Repair Nos. The Group Numbelj in Hea\‘zy Type when §hovm_ at the Head of N qmber ;[ncluded ¥ N : e S Nuiborlé ITnelided
Nenordly il s S il e Floces = o ”‘) f%gﬁ%%fy bt oriitie L1 T e onon 1o st Grove: Pieces | in Group
324 Oscillator trip spring. ....... O s e e 1 | b52-C D o 9 | 697-C
326 | Butterfly valve stem arm spring. ... 1| 202A-C . S e | 1 |esr-C
327 Cylinder drain plug. ... 1 lﬁ'g 702 Exhaust pot inlet packing gland.............. St 1 | 697-C
298 bty 1101A-C 703 Hixhaustpotaniebpibe:alivr 0 e il s U i 2 1
Al e sot g Eanehn e g USRS R S 1 | 2A- 821 Adr damper fulepuin Spring: e e SR 0L e S B 1 4A-C
329 Exhaust valve rocker arm return spring. .................... 1 39A-C 355 e s e e 1 | 178-C¢
330 }N'atler reservoié drainlplug .................................. 1 178;0 P Sgprmgs """"""""""""""
331 Iielregervoirdrainiplus s s R R e st s 1 4A-C el e R U TR T A A el i
332 Water reservoir float valve fulerum pin...................... 1 | 178-C ggg g%ti}eggﬁpsgggeg Egufgglrfflg """""""""""" e i 9%?-8
333 @setlatoranrinfulceimepin Lo E0o L0 B SRR [ 52-C 310 Suction valve spring. .. .. . el e 1 9A-C
400 Flywheel clamp stud withnuts. ... | 2 \f 13 311 Fuel or gasoline throttle valve spring.............0......«... 2 4A-C
| 13A 317 xhaustvalvemprang P v O ais e Lot sl S e st 1 10A-C
e Flywheel elump stud nutst e e 10 o digas sl e o i 8 | 400 319 Exhaust rod return spring. ... ... 1
905 Main bearing grease Cup..................oocoiiiiiii 2 ! 324 Oselllator-trip SpEng i 7o s Da i s i e il 52-C
‘§06 : 8am gear PIN Grease CUD. ... ......oooiitiiiiei - . 326 Butterfly valve Stenf armspring . 07 0 seinas 1 | 202A-C
‘207 - AOVEINQIFETEast CUD e e R S o 329 Exhaust valve rocker arm return spring. .................... 1 39A-C
509 Cprmectmg rod compressionigrease cuUp: - o b i 1 8921 Air damper fulerum sprmg _____ 1@ AA-C
521 Air damper fulerum plug.............. 1 4A-C ‘ 855 Waterthrottle valve spring ==t aet o diges . L ia il 1 |s178-C
520 Cylinderioflen s i a0 o0 i et g 1 : ;
528 Cylinderpiimingicipg ity e s S [ Gaskets ; -
601A-C Circulating Pump................... [l 190 i€ viinder to;headigasket i et sie e v D e 1 |a
601 @irculating pumprbearine plate SFEbd snilin U e e b e 192 - Cylinder head to butterfly valve casing or fuel reservoir
Circulating pump packing nut (602), packing, flange to body | ‘ imasket: o iacbii e S G meanl i B Cun g e L i el 2
gasket (638), flange to body cap screws, pump body (603A) Vil 193 :Cyhnder toibaseigasket. Sl u B P 1
with drain plug, impeller (606), impeller shaft (604), with 194 ©ylinder to water reservoir gasket. ... i e 1
key, pulley (605) with set screw, nipple bracket (609), 638 Circulating pump body to flange gasket.”.................... 1 601A-C
clamping nut (608), pump to cylinder gaskets (610). 610 Circulating pump body to cylinder gasket ................... 2 | 601A-C
7 T : ; : 699 B xhanist pot coverigasket o0 s 1 SREEIE S e b 1 | 697-C
602 Circulating pump packing nut............................. 1 | 601A-C ) 701 Exhaust pot outletielbow gasket. /. 0 0" 0 1 |697-C
603A Circulating pump body with drain plug............ AR 1 | 601A-C ., ; e :
? | Cifqulating pump body dramiplugis, e ba e el o e 1 | 601A-C Adjustable wrench . ... 1
' | Circulating pump body to flange cap serew.................. 6 | 601A-C : Tin funnel (3-pint). . ... .00 e 1
604 Cilferilating putnp shaft r o et D0 e s i 1 | 601A-C Handoilean.....................o.oooiiiiiiiiiiniieess. 1
Girenlitincipump.impellerlcess’ ol Gi Vo8 s h o BaEE 1 | 601A-C ' :
605 Circulating pump pulley, with set screw.............. il SE601A -C Repa,lr Parts List for Imp. Model 14 Ma,gneto
Circulating pump bulleyisetisorew . @ oo 0 0v v il | 1 | 601A-C 5
606 Cureulatinepump.impeller sl g A e R ! 1 | 601A-C :
607 glrcu}atmg pump dl‘lﬁle pﬁllley, w1t}11 le{oolt and lock washers..| 1 Part No. Name of Part
irculating pump pulley bolts and lockwashers.............. o :
Circhlatmgsplilnp drive belty t oaar s soimet i il [l 38(1%2 %r(()iunld gorush assembly.
608 Circulating pumpiclampinomit; =7t 5 s Sl s 1 | 601A-C 20340 Mn 19 2’ eiscrew.
609 @irculating pump nipple'braecket. o = oo il e A 1 | 601A-C 20346 | T, eagnfz (17 algpk; . lat
610 Circulating:pump toi eylinder gaskets. .. 0 0 00 iv o 2 | 601A-C 20353 O'Ir muﬁa i e}rox SAHHSD At
638 Circulating pump body to flange gasket. ...... . ... .......: .1 | 601A-C 203'80 Dlri“;‘ge endube ; qrew.l ¢
683 @ircylating hiimpiore e cliDy ) o his e o L e s 20362 | Ton nlate asesel;ilrllogl 19
695 Oscillator complete (for separate repairs on this, see page —. E 20363 O'lp 2 i bl Y
696 Magneto only—-complete (for separate repairs on this, see : b 50633 Dlr 1:7‘2(;h:fstsf£k }va.asher
PAge 7). . ..ol 1 20816 | Lock washer for end plate 20872
697-C Exhaust:iPot > o 200 . el serew No. 20156.
697 Exhaust pot, always fitted with drainplug................... 1 20819 | Lock washer for magnet
Exhaust pot cover (698) with packing gland studs and nuts, § : clamp screw No. 20852.
cover to pot gasket (699), cover to pot machine bolts with 20822 | Magnet (one only).
two washers each; outlet “elbow (700A), outlet elbow 20831 | Frame assembly (Base and
gasket (701), outlet elbow capscrews, packing gland (702), two pole pieces).
packing inlet pipe (703). | . ) 2084§ Armature assembly. :
Exgaust potedralnipliizs . ow . i) ok ZiEetst W é ggg-g palol i Mg’%g?eﬁ?mp screw (with-
xhaust pot to cover machine bolts with 2 washers each...... — &
698 Ex}ﬁaust pot cover, z;lwgys fitted with gland studs........... }) ggg-g o Tesr}?(l)lezl;% b e 20843
xhaustpoticover glandfstudy il Foin df i s Lo S 2 - b = -
Bxhaust poticovergland stud nuts.. .20 iv o L S Gaed 2 | 697-C J J P Teg;rgn?eltecap i 0 20333
699 Bxhaust. Db coveroasket i o i Sl S e 1 | 697-C 20883 | Maen eli; ey 2083) 20018 /
700A Bxhaust-potioutletielbow i . e e 1 ea7-C 50888 Drl%e ittt T Fig, 674 :
Before ordering parts, read the instructions on page 9. ‘)3302 Drive shaft Woodruff key. Parts of Sumter Imp. Model 14 Magreto

Always give serial number and state whether magneto has oil well bearing end plates.
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Repair Parts List—Fairbanks-Morse Typé “Z’’ 0il Engines

Repair Parts List Model ‘‘C’’ Oscillating Magneto

For 3 H. P. and Larger Type ‘‘Z’’ Engines

Always mention the direction of rotation and the serial number when ordering repairs.

20601
20602
20603
20604
20605
20606
20607
20608
20609
20610
20611
20612
20613
20614
20615
20616
20617
20619
20622
20623
20624
20627
20630
20634

20635  Trip finger assembly complete.
20800-C Magneto complete.

23288  Spring roller stud spring ring.
23322 Movable electrode woodruff key.

Body with pins assembled.
Spring roller.

Magneto crank arm.

Trip and break lever.
Stationary electrode insulating bushing.

Igniter points.

Movable electrode arm.

Stationary electrode special nut.

Trip finger.

Movable electrode and point.

Early and late eccentric plunger.

Trip and break lever spring.

Movable electrode nut.

Early and late eccentric plunger spring.
Movable electrode arm spring.

Stationary electrode with point.

Stationary electrode copper gasket (not shown).
Movable electrode seating spring.

Magneto fastening screw.

Movable electrode nut lock washer.

Magneto fastening screw lock washer.

Early and late eccentric.
Starting lever.

Magneto terminal and wire.

Model “C” Oscillating Magneto
/ Used on 3 H. P. and Larger Type “Z’” Oil Engines

o

)

»
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50. The fuel is pumped into the fuel reservoir (4, page 6), located on the side of
the cylinder head, where a constant level is maintained, the overflow pipe carrying
the surplus back to the supply tank. By means of a small nozzle (223, page 6) which
terminates in the air suction passage, a small quantity of the fuel is drawn into the
cylinder with the air on the intake stroke of the piston. The throttle valve adjust-
ment determines positively the amount of fuel admitted into the cylinder for each
charge. The location of the nozzle with respect to the butterfly valve (203, page 6)
s of utmost importance and is such as to keep the mixture right, when the load changes.

51. The cam gear is marked with two center punch marks on face of tooth.
The pinion (29A page 6) on crank shaft has one tooth with two center punch marks.
This tooth should come between the two marked ones on the large gear. (28
page 6.)

If engine is taken apart and the marks on gears cannot be found, or if old gear
s replaced by a new one, the engine should be timed as follows:

E T

._;ggL__ =
NG

Fig. 1 (1840GN)
g At this position of the crank on the exhaust stroke, the exhaust valve begins to open.

Place the crank (25A page 6) in a vertical position and pointing up. Then set the
cam gear with the nose of the cam straight up. Next see that there is about 1/16”
clearance between end of exhaust rod and adjusting screw in the valve rocker arm.
Such a setting should bring the valve timing very nearly as described in paragraph
52 below. Adjust open and closing of valve by means of adjusting screw (55).

52. The cam should begin to open the exhaust valve 30° to 35° before outer
dead center (Fig. 1840GN). The cam should close the exhaust valve when the crank
AB is in the position shown in Fig. 1841GN, or about 5° above the inner dead center.

53. - If it is found necessary at any time to remove the cam gear, remove the nut
on the cam gear stud on the inside of base, and by lightly driving on the end of stud
it can be driven out through the gear. In replacing the cam gear be sure that the
marked teeth mesh together, otherwise the engine will not be properly timed.

Fuel
Reservoir

Setting Gears

Valve Timing

Care of
Removing
Cam Gear
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Instructions—Fairbanks-Morse Type ‘‘Z’’ Oil Engines

Magneto

Crank Pin
Bearing

Renewal

Main
Bearing
Adjustment

Main Bearing
Renewal

Fig. 2

At this position of the crank on the suction stroke, the exhaust valve closes.

(1841GN)

54, Instructions No. 2479 cover fully the care and timing of the magneto and
igniter. : '

D

55. The crank pin bearing is adjustable by unscrewing the nuts on the connecting
rod bolts and removing caps and liner. After removing the equal amount of shims
from each side, liner and cap may be put on again, bolt nuts tightened and secured
by means of the cotter pins.

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 inspect
them after running the engine for five or ten minutes at no load, and again after that.

56. The main bearings are made large to distribute the wear and to make them
durable. They are equipped with interchangeable, die cast, accurately fitted bush-
ings, making replacement of bearings very easy.

Adjustment is necessary when excessive play in the bearings can be detected by
applying a bar under the flywheel. Vibration of the flywheels when the engine is in
operation, may also indicate a necessity for main bearing adjustment. This should
be made in the following manner: First remove the bearing cap, then lift off the
upper half of the bearing liner. After removing the 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. End play can be adjusted by means of the flywheels. The
end adjustment should not be brought up closer than with a play of 1/64”, which can
be felt when moving the parts in question with a bar. After adjustments have been
made and the engine is put into operation, the parts adjusted should be watched for
a time to note whether the running temperature grows excessive.

The main bearings may be completely renewed by first relieving the pressure of
the crankshaft by means of a jack or bar under the flywheel, then proceeding 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. New liners which will interchange with those on
the engines can be furnished from the factory.

P

Instructiohs—Fair.ba,nks-Mérse Type ‘“‘Z”’ 0il Engines

57. Loosen bolt and drive wedges into the split on each side of arms, generally
the wheel is then loosened so it can be easily pulled off. If not, drive it by placing
piece of hard wood against the inside hub of wheel. In replacing, tighten the bolt
before driving the key. :

To Remove
Flywheel

58. The flywheels should be slightly set out from main bearings so that there
will be about 1/32” end play to the shaft.

59. While the deposit or scale varies in character in different localities it can
usually be removed by draining the engine cylinder jacket, and fitting the jacket
with a solution consisting of one part commercial sulphuric acid to ten parts water.
And leaving it stand over night. Most of the deposit can be washed out by draining
out the water and allow it to run half an hour before starting the engine.

Crank Shaft
End Play

Removing
Scale of
Deposit

L -607

7
A S SIIIIIIISY) 'g \I \\

& AN REN \\\\
K N D -
wEBAREES s 0.00)
\\\\\‘B\'

V722 Ny AT AW

(51ZEA)



22

Troublé Chart—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
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2494
TROUBLE CHART
See
Trouble Possible Cause Remedy Para-
graph
Engine will not | Instructions not followed. Read and follow instrue-
start. : tions. 16-30
No fuel in tank. Fill tank. 11-15
Water in gasoline used in starting.| Strain gasoline.
Water will work out if
: engine is turned over
Water in engine cylinder. slowly.
See that gasket is unbroken 41
Engine flooded. Open suction valve. 29
(Valve leaks. Grind valves. 40
Poor com-
pression. Head gasket leaks.| Put on new gasket. 41
Piston blows. Remove rings and clean. 42
Engine very cold. Put but little water (prefer-
ably hot water) in hopper 19
Igniter dirty. | Take out igniter, clean Inst.
points. 2479
Short circuit. See that wire from magneto|  Inst.
is not grounded. 2479
No Spark Movable electrode| Remove and clean spring| Inst.
or Poor sticking. should. hold points to-| 2479
Spark. gether.
Oscillator. Remove oscillator, trip| Inst.
with hand lever and note| 2479
if spark occurs.
Mechanism slug- | Oil all parts well. Inst.
gish. 2479
Engine misses Mechanism slug- | Oil all parts. Inst.
fire after gish. 2479
being started. : =
Ignition. Short circuit. Clean. See that insulation| Inst.
on wire is good. 2479
Igniter dirty. Clean.  Inst.

2479

é
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See
Trouble Possible Cause Remedy Para-
graph
Engine knocks. | Igniter dirty. Clean. Inst.
2479
Water in fuel collects in bottom| Drain water from reservoir
of reservoir and fuel tank. through plug in bottom.
Pump water out of tank.
Fuel. Dirty. Clean out tank piping,
reservoir and nozzle tube.
Throttle adjust- | Carefully set throttle. 34
ment.
Engine cold. Keep temperature of jacket
water to 160°. 9
Hard Explosion. Remove head and clean 41
. carbon.
Open water throttle. 48
Loose crank pin bearing. Take up bearing. 55
Loose flywheel. Tighten bolts. 57
Roller jumps on pawi. Adjust spring when rollers
areon low cam spring
should be 63" long.
Scale formation in jacket causes| Clean out scale. 59
engine to overheat.
Engine runs irreg-| Governor struck. See that governor parts are
ularly. free. Use kerosene to 45
loosen.
Adjust (33) spring. 45
Weak exhaust valve spring. Put washer under spring
. till new spring can be ob-
tained.
Engine tends to| Butterfly may not close. Adjust butterfly crank and 46
Tun away. governor travel.
Excessive fuel causes engine to | Carefully set throttle. 34
hit and miss.
Engine will not | Exhaust valve setting off. Reset. 51-52
carry load.
Poor compression. See ‘“Engine will not start’’
Late ignition. Correct. Inst.
; 2479
Too rich mixture. Adjust fuel throttle. 34
Carbon in combustion space. Remove head and clean. 41
Silencer clogged. Clean out.
Butterfly moved. Reset. 46
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Trouble | Possible Cause

Engine uses Throttle open too far.. 5 Close.

too much fuel. - R ey RN RE

Poor compression. See ‘‘Engine will not start.”
Late Ignition. L0 Time correctly. :

Exhaust valve setting off. ‘| Reset.

Exhaust pipe or silencer chpked. Clean.

Weak suction valve Lengthen sprmg by stretch-
: spring. : ing small coils.

Fuel drips e
from suction| Friction spring too| Bend spring or put on new
pipe. weak or tool one.

o - strong. - )

‘|Carbon forms. Too much fuel. Close throttle.
"Too much Iubricating oil. Adjust lubricator.

' Enéine too cold. : : See that engine is hot befofe
e : : turning on oil fuel. :

Keep temperature about
160°.

Too much lubri- Adjust lubricator.

Engine smokes. | Exhaust. cating oil.

(
) _ o
lToo much fuel. Adjust fuel throttle. 4

Oil  thrown intoj Open crank case, drain
piston by crank.  clean out crank case.

Piston blows. Remove piston, clean rings,
may need new rings.

Cylinder oiler Filler opening left open. ' Screw in plug after filling.
will not feed b—m-->+-—>--—"—"-——-—-—Ao——— ———————

- properly. Piston blows. Clean piston and rings,

e ! : may need new rings. :

Water boils away| Mixture too rich. Close throttle.
oo IapltlyElgiee e = o _
' Late ignition. Correct.

Never let the water get
below top of cylinder.
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INSTRUCTIONS No. 2528

For Setting Up and Operating Fairbanks-Morse
12 H. P. Type ‘‘Z’’ Oil Engines

1. Remove engine from crate, being careful to avoid damage. Screw oil cup 527, When Engine
on cylinder oil pipe.  Bolt the pulley on the flywheel opposite the governor using the is Received
bolts sent. With the Steel Pulleys small clips are furnished to catch inside the rim.

Clean all parts. See that the governor parts are free from dirt or paint. Oil
all moving parts and turn the flywheel over by hand slowly to see that all parts
are free.

2. If engine is to be put on a foundation, make this 4 feet long, 2 feet wide, 2feet Foundation
deep, setting 5/16” rods in position to match the bolt holes in the wood base under
the engine. . :

3. If the engine is installed in a building the silencer (26A page 3), may be re- If Located in
moved and an exhaust pipe attached and carried outside. It should be short and Building
with few bends. When the pipe is long (20 feet) or has several elbows (4) the pipe
should be increased in size. The silencer must be attached to the end of the pipe.

4. These engines can use as fuel, Gasoline, Motor Spirits, Kerosene and some Fuel
Distillates.

5. Read the tags on the engine but do not remove. them until you are familiar Read Tags
with its operation.

‘ _ WHAT TO DO BEFORE STARTING.

6. Fill fuel tank with the oil fuel.

7. Put water in hopper, but only enough at first to cover top of cylinder. In
cold weather hot water will make the engine easier to start.

Fill Fuel Tank
Cooling Water

8. Fill oil cup (527, page 3), with good Gas Engine oil (we recommend Hytest) = -
and adjust oiler to feed about eight drops per minute. See that the plug in the filling 2ing
opening on the oil cup is provided with a good gasket and screwed in tight to prevent
the oil being blown back. CGradually cut down oil feed as the engine becomes worn
in until in a month, one-half the above quantities will do. Fill the three grease cups.

Two (505, page 3) are on main bearings, and one (509A, page 3), is on the crank pin
bearing. These should be screwed down one or two turns until grease is forced freely
into bearings. . :

9. With a hand oil can go over the engine and oil the governor and all other o
places where there are oil holes, and where one part moves against another. Ipn Oil by hand
freezing weather squirt a little oil on piston until engine heats up.

TO START ENGINE.

10. Fill reservoir (114) with gasoline. g;?;i%liillllge for

11. Close oil throttle (76A), open gasoline throttle valve (376, page 2) about Fuel Valve
one turn. If the engine is run on gasoline, throttle valve 76A may be used for starting
as well as running.

12. Holding the suction or upper valve open with the left hand, with the starter Starting
crank spin the engine. After getting the engine in motion, release the suction valve
and close the air inlet opening in end of air suction fitting with fingers of left hand
for one revolution only, and then remove fingers while still continuing to crank. If
held longer, too much fuel will be drawn in. The mixture will not ignite if there is

¢ too much fuel in it.

Qy 13. Too much fuel used in starting (particularly with a hot engine) will flood Flooded
the engine. When flooded close the fuel throttle, relieve the compression by hold- Eneine
ing suction valve open with the finger and turn the flywheel over a number of revo-

lutions in order to work out the excess fuel
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Running on
0il Fuel

Fill Hopper
Tighten Nuts

To Stop

Valves

Lost
Compression

Cleaning and
Regrinding
Valves

Gaskets

Suction Valve 9A
Magneto
Rocker Arm Bracket 41

- Exhaust Rod 36A

Rocker Arm 39A
Silencer 26A

Exhaust Valve 10A
Drain Plug 327A

Butterfly Crank 206
Oil Fuel Throttle 76A

Air Valve 199

7 Air Valve Seat 198
S y Fuel Tank 15B

Gasoline Throttle 376
Starting Reservoir 114

(3455G)

AFTER THE ENGINE IS STARTED. J

14. After the engine takes its first impulse, remove the starter crank; adjust
the gasoline throttle valve to the point where engine runs best.

15. The engine will usually run on oil fuel after using one reservoir full of 2aso-
line. When engine is warm enough gradually open the oil throttle valve (76A) and
close gasoline throttle valve (376). It is well to have the gasoline throttle valve
slightly open until the engine is hot enough to run well on the oil fuel alone. After
closing gasoline throttle the oil fuel throttle should again be adjusted to give as
little fuel as the engine will run on and operate smoothly. The handle of the oil fuel
throttle is marked at the factory when the engine is tested and should generally
point down when the engine is in operation.

16. Fill water hopper two-thirds full and replenish this water as it boils away.
17. Tighten cylinder head nuts after engine has been run and warmed up.

TO STOP ENGINE.

18. To stop engine close throttle valve (76A), then close cylinder oiler (527,
page 3) and in freezing weather, drain out the water.

DESCRIPTION OF PARTS OF ENGINE AND MANNER OF ADJUSTMENT

19. If either exhaust or suction valve sticks, squirt kerosene on the stem and
work free.

20. Should the engine at any time on starting turn too eagily, it has lost com-
pression because some leak is taking place. - The suction valve as well as exhaust
valve should be examined. If they seat tightly, examine piston (see paragraph 23).

21. If it is necessary to grind suction or exhaust valve, the cylinder head (3) Ty
must be removed and the valves ground in with ground glass or fine emery and oil. J
Carefully clean both valve and seat with gasoline before replacing.

22. Asbestos gaskets hold better if covered with linseed or lubricating oil when
applied. Before applying new gasket scrape off all of old one. After putting on new
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CYLINDER OIL CUP 527

ol

GREASE CUP 5094

HOPPER

>

CYLINDER HEAD GASKET 190 D REGULATOR 224 GREASE . CUR 805
CYLINDER HEAD 3 ¢ Wi /
MAGNETO 20800-C | % 4 B, Ly whEEL 138
MAGNETO UNIT Z-2600 PRI0 FINCER ] .

SUCTION VALVE 9A S SORING 324 \
§ . b M O/ SHIELD /6A

C
- : PINION 29A

VALVE ROCKER BRACKET 4/ ~»;
VALVE ROCHER 339A4
EXHAUST ROD 36A

A/IR VALVE SEAT 198

£
A/R SUCTION FITTING 196 = s

BUTTERFLY ARM
5UB-BASE |44

BUTTERFLY VALVE STEM 203

(3453G)

gasket (190) the nuts should be tightened again when engine is hot. Gasket material
should be long fibre asbestos 3/64" thick. :

23. After some months of use the piston may be
removed to clean the rings. To do this take off s}};ield g;)stlg.;move
and unbolt the rod. Turn erank to out position. The
piston may now be withdrawn. Clean with gasoline or a
hot solution of lye and water. Loosen the rings and clean
the grooves. Oil the piston well before replacing. In
replacing piston turn it bottom side up so that the stop
pins can be seen, otherwise the rings may be broken.
Be sure to turn it right side up before connecting up
connecting rod otherwise the pin will get no oil. The
rings can be removed from piston by taking three strips
of tin about one-half inch wide and six inches long, slip To Remove .
one piece of tin under the middle of the ring and over Fiston Rings
the ring groove, then with the help of a screw driver the
other strips can be slipped under the ends and the rings
in turn slipped off the piston.

24. To remove piston pin (7A) use screw driver to Removing
take out taper dowel pin screw (72).. Force out taper Piston Pin
dowel pin (71) from inside of hollow pin. This allows
3383G the pin to be driven out. In returning parts be sure to
put the lock washer in between the lock pin and screw.

25. The governor is fitted with a friction spring (33, page 8), the purpose of which
is to steady the governor action. The force of the spring can be adjusted by small
serew. If there is too much tension the governor will be slow to respond to change
in load. If not enough tension, the engine will run irregularly.

Action of
Governor

26. If it is necessary for any reason to reset the butterfly crank arm (206, page 3)

remove the air suction fitting first so that the butterfly (203) can be seen. Take sﬁf,?rﬂy
cotter pin out of butterfly crank end of governor rod (205, page 3), remove end of
¢ governor rod (205) from crank (206, page 3), Pull one governor weight (82) out as
“ far as it will go and then put a wedge under it to hold it in that position. Slightly
W loosen clamp screw of crank (206). Close butterfly with finger and set crank (206) point-
ing up so that governor rod lacks 1/16” from going in hole of crank. Remove wedge
from under governor weight. Tighten clamp screw of crank (206) and reassemble

parts removed. If these instructions are followed the engine cannot run away.
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Decreasing
Engine
Speed

Suction Feed

Piping

Draining
Fuel Tank

Setting Gears

Valve
Timing

27. The governor normally holds the engine at its rated speed, but each engine
is provided with a speed regulator which decreases the speed by turning the head
screw (224, page 3).

98. TFuel is lifted from the tank into the air suction fitting (196) by suction.
If the engine should miss fire or back fire in the air suction or show lack of power
with plenty of fuel in the tank, examine the check valve (89, page 9). This is supplied
with a fine wire screen in the lower end which may be clogged. The auxiliary air
suction valve is at the inlet of the air suction fitting (196). It should work freely
at all times.

29. Ifitshould be necessary to remove fuel piping and check valve from fuel tank,
unscrew the cap (47) and take out the two screws, holding the air suction fitting (196)
to butterfly valve casing (202). The air suction fitting together with the fuel tube
and check valve can then be removed.

30. If water collects in bottom of fuel tank this can be taken out by first taking
off the air suction fitting with fuel tube (see paragraph 29). Then locsen the clamp
bolts holding tank, and take it out.

31. The cam gear is marked with center punch marks on face of two teeth.
The pinion (29A page 3) on crank shaft has one tooth with two center punch marks.
This tooth should come between the two marked ones on the large gear (28A, page 3).
If engine is taken apart and the marks on gears cannot be found, or if old gear is re-
placed by a new one, the engine should be timed as follows:

(40Z A)

32. Turn the engine to where the crank (25A, page 9) is straight up and pointing
up. Then set the cam gear with the nose of the cam straight up. Next see that there
is about 1/16” clearance between end of exhaust rod and the valve rocker arm. Adjust
to this clearance by the two nuts on rocker bracket stud (42A). Such a setting should
bring the valve timing very nearly as described in paragraph 33.

33. The cam should begin to open the exhaust valve 30° to 35° before outer
dead center (40ZA). The cam should close the exhaust valve when the crank is in
position shown in Fig. (41ZA) or about 5° above the inner dead center. The valve
can be turned with the fingers, when it is lifted from its seat.
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-34. In order to remove the cam gear first take off the igniter, then take out the g-:ﬁoai;lfr .
two screws holding cam gear bracket to base. All parts attached to bracket can
then be inspected. Inreplacing, take care to properly mesh the teeth of cam gear and
crankshaft pinion (paragraph 31).

(41ZA)

35. Crank shaft bearings can be adjusted by unbolting parts and removing one gy, ing
or two of the thin shims provided. In reassembling, the bolts must be drawn up Adjustment
tight and the shaft must turn perfectly free.

36. These bearings all have removable linings which may be renewed. A little Renewals
fitting and scraping of the new linings may be needed to make them fit the shaft nicely.

37. The water should never be allowed to fall as low as the top of the cylinder one%lgeﬁaffme
wall, as the cylinder will get too hot. It is expected that the water will boil under Water 4
heavy load. Put in more water as it boils away.

38. The engine jacket is liable to be broken by freezing if water is left in during" Engine Jacket

3 = - Broken by
cold weather unless non-freezing solution is used. Frodtni

39. A non-freezing mixture of calcium chloride and water may be used in the Non-freezing
jacket. Three pounds of calcium chloride to each gallon of water will not freeze S
solid at Zero Fahrenheit. It is advisable, however, to drain the jacket in freezing
weather when the engine is not in use.

40. While the deposit or scale varies in character in different localities it can Removing
usually be removed by draining the engine cylinder jacket, and filling the jacket ]s)‘;%zs'i’,f
with a solution consisting of one part commercial sulphuric acid to ten parts water.

Allow to stand over night and then wash out vwith fresh water.

41. Instructions No. 2530 cover the care and timing of the magneto and igniter. Magneto
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REPAIR PARTS LIST

For Fairbanks-Morse 1}2 H. P. Throttling Governor
Type “Z’’ 0il Engine

When ordering parts, always give the size or horsepower type and shop number of the
engine. The number is very important. It is stamped on the top of the base and cylinder.
Do not fail to give it.

Parts may be ordered in groups or individually, except where noted.

A Group Number printed in heavy type, followed by the letter C, such as ‘‘3A-C
Cylinder Head,” covers all items in that paragraph down to the first horizontal line.

An ordinary repair number printed in light type (such as 52) covers that part only,
including any parts which are ‘‘always fitted”” to fit. For example: In group 52-C No.
334, 324, 694, covers one part only, but, “52 covers the part No. 52 and all parts’”’ always
fitted to it.

A group may ke ordered, less certain srecifed parts. For example: ‘52-C less Nos.

334 and 634.”

Any part without a repair number is listed directly after the numbered part with which
it is used.

Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
1A-C Cylinder and Base. ................ 1

1A Cylinder and base, always fitted with head studs, main bear-
ing cap (12), with cap screws and lock washers, main bearing
shimsgEIOBINdIO0A ). . osiiie & e o G 1
Main bearing liners (23A).

Cyiimderitohead studsas = = o iy 4 1A-C
Cylindem{othead studmuts >0 s e 0 P 4
Gvlindertosubbase bolts . . gmeas = = I oE o 4
Cylinder to siilbbase boltnuta Seeen. ., . - . 4
Cylinderstolsulbise washers™- = =~ . ... ... .. . ... ... 4
3-A Cylinder Head................... 1
3 Cylinder head, always fitted with oscillating magneto studs,
exhaust valve rocker bracket stud (42A), suction valve
(9A-C), exhaust valve (10A-C), drain plug (327A).......... i
Cylinder head to oscillating magneto studs.................. 2 3-C
Cylinder head to oscillating magneto stud nuts.............. 2 3-C
Exhaust valve rocker bracket studnut...................... i 3-C
Exhaust valve rocker bracket stud jamnut............... ... 1 3-C
3A-C Cylinder Head................... i
3 Cylinder head, always fitted with oscillating magneto studs,
exhaust valve rocker bracket stud (42A), suction valve
(9A-C), exhaust valve (10A-C), drain plug (327A).......... 1

Butterfly valve casing (202-C).

Before ordering parts, read the instructions above.
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Connecting rod shims (110-110A), connecting rod bolts (150),
‘connecting rod bolts nuts (151), connecting rod bolt cotters,
connecting rod crank pin liners (176).

Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines s
Repair Nos. The Group Number in Heavy Type when shown at the Headof Number| Included
&( Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
- Numerically Used No.
3B-C Cylinder Head................... 1
S Cylinder head, always fitted with oscillating magneto studs,
exhaust valve rocker bracket stud (42A), suction valve
(9A-C), exhaust valve (10A-C), drain plug (327A).......... 1
Butterfly valve casing (202-C).
Exhaust valve rocker bracket (41-C).
3C-C Cylinder Head.................... 1
3 Cylinder head, always fitted with oscillating magneto studs,
exhaust valve rocker bracket stud (42A), suction valve
(9A-C), exhaust valve (10A-C), drain plug (327A).......... 1
Butterfly valve casing (202-C).
Exhaust valve rocker bracket (41-C).
Oscillating Magneto (Z-2600).
b=C Piston =~ . oo i
5 Piston, always fitted with ring stoppins.................... 1
Piston rings (6), piston pin (7), piston pin taper lock pin (71),
lock pin screw (72), lock pin screw lock washer.
6 Pigton rings.:.. i 0 @R e B . iR - 3 5-C
7 RPistonpin. ... o i o . ... 1 5-C
= 9A-C Suction Valve.................... 1 3-C
9A Suction valve with cotter. . . . ... ... i
Suction valve spring (310).
& 10A-C Exhaust Valve 1 3-C
- 10A Bxhanstvalve...o 0. 0 0 R 1
Exhaust valve spring (317), spring collar (11A), spring collar
lock (122). :
11A Exhaust valve spring eollar oo oo ... .o m 1 10A-C
12 Main bearing caps. it i e 2 1A-C
Main bearing cap cap SCréwWs......... oo . ... ... ... 4 1A-C
Main bearing cap cap serew lock washers.................... 4 1A-C
13B Flywheel, always fitted with clamp bolt .................... 2
Flywheel clamp bolt. ... ... S - 2 13B
o MAGBERbASS. .. ... coiecoiii 1
14A Subbase, always fitted with engine fill-up pieces (234), subbase
spacer (233), spacer bolts, end bolts, name plate (195A) .. .. il
Fuel tank (15B), fuel tank clips (104), fuel tank clip bolts.
- 16-BFuel Fank...... ... = 1
15B Fuel tank, always fitted with filler opening cap (44)......... i1
= e-AOSHIET . 1
16A Oil shield, always fitted with oil shield brackets............. 1
17 Pistonpincbushing ..o o aaaa el ai s e 1 400
: 18-C Connecting Rod .. .. ... . . 1
18 Connecting rod, always fitted with connecting rod cap (20),
pistenpinbushing (17) - v 2 i e R0 o 1

Before ordering parts, read the instructions on page 5.
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2528
Repair Nos. The Group Number in Heavy Type Qhen shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used 0.
20 Connecting rod cap (not furnished separately)............... 1 18-C
23A Main bearing liner:(halves). . e S s i 4 1A-C
24A Buelisictionitube vl L L s e e e il 89-C
26A Crankshaft o =0 1
25A Crankshaft, always fitted with thrust washers (160), governor
side, crank shaft pinion (29A) and crank shaft pinion key. . 1
26A B ilencer: o T s it
28A Cam Gear........ e 1
28A Cam gear, always fitted with cam shaft (30A), cam (128) and
cam geasbosshaft serew. .o o il o it 1
29A Erankshalipinion ™6 T . L st 1 25A
@r nkehnit binion key . 50w o ot il 26A
30A Cam shaft (not furnished separately)...-.................... il 28A
33 Goyernopageighittdeaoiopring - =0 e oL s 1 81-C
34A Wedimiers 0 S S RE B SR G 1 36A-C
35A RAUST rollcr DI oo e e 1 36A-C
Fxhaust rollér pin " HUEEEEE = o 1 36A-C
36A-C Exhaust Rod.................... i
36A Bt rod . - R i 1
| Exhaust roller (34A), exhaust roller pin (35A), exhaust roller
pin nut, exhaust roller pin washer (38A), oscillating magneto
trip carrier (52-C), trip carrier cap screw, washer and lock
washer.
e 37TA-C Cam Gear Bracket................. 1
37A Camsgearsbracket: ~TF. S iaiises oo s 8 1
Speed regulator bracket (94) with screws, governor lever (83),
governor lever pin, governor lever bracket (93) with screws,
cam gear (28A), exhaust rod (36A-C), governor spindle
(81-C), speed regulator (209-C).
38A ExliausCroller pinm washers. . s e ot oo 1 36A-C
39A Exhaust valyeiroeker. oo im0 il 41-C
40A Exhaustivalyessdcler fulepimipin = 0. . ... ... ........ 1 41-C
Exhaust valverockesfilerum pinnub. & ... ... ... ... ... ... 1 41-C
41-C Exhaust Valve Rocker Bracket............. Al 3B-C
41 liixliaust valve rockeebracket ... .. ... L 0 n ol 1
Exhaust valve rocker (39A), exhaust valve rocker fulerum pin
(40A) and exhaust valve rocker fulerum pin nut.
42A Exhaust valve rocker bracket stud........ Fot g s 1 3-C
43A Stantererankhandle: 0o ve 0 el s a8 1. 728
44 ‘Buel tank filler-openingicap =i - s T cu i nes DR o 1 15-A
47 FEhelStank suetioncap v osd i vt e e e e 1 89-C
48 Governorgear. ... i o va PSS e s s e 1 81-C
52-C Oscillating Magneto Trip Carrier.......... 36A-C
52 Oscillating magneto trip carrier, always fitted with trip ful-
CEUIEPIN (383). s il int e s v R e 1

Trip fulerum pin ring (334), trip finger spring (324), trip finger

(694).

Before ordering parts, read the instructions on page 5.
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Repair Parts List—Fairbanks-Morse Type “Z’’ Oil Engines SraE
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
'Eripicaprierieapserews  if s L 0L o s e 1
Erip.carner capserewwashor oo o s 0 1
d&ripieartier capserew loekiwasher ' = " =0t R eh oo 1
71 Bigtonpmtaperlogkipmm e 0 m e e e 1 5-C
72 iPiston pinttaperlock Pinserew = w0 P ot o - 1 5-C
Pigton pin tapeclock pintlockwasher. ... . o . 1 5-C
76A Huel throftiefvalve " ¥t 8 or " o s e 1 196-C
79 Governer weiphfping s s e ate s i e = s e 2 81-C
80 Governorsleeveping s ol e e s s o o 1 81-C
81-C Governor Spindle................. il 37A-C
81 Governorapindle == = f i e e 1
Governor sleeve pin (80), governor weights (82), governor
weight spring (308), governor weight spring adjusting screw
(156), governor weight drag spring (33), drag spring adjust-
1(ng)screw and nut, governor gear (48), governor weight pins
79
82 Governor weights........ 7 = S T 2 81-C
83 Governorlever o o =0 RS e 1 37A-C
85 Governor lever fulcrm piniiess = = = © e 1 37A-C
89-C Fuel Check Valve................... 1
89 Fuel check valve body, always fitted with strainer (91), fuel
suction tube (24A), suction tube conmnection (95), check
valve ball (90A).
90A Fuel check valveball! T8 S S e il e oo 1 89-C
‘91 Fuel check valve strainer (not furnished separately)......... 1 89-C
93 Governonileverbracket. . s ST TR - s 1 37A-C
Governor levenserew. 2. ... .. a0 1 37A-C
Governor lever screw lock washer.......................... 1 37A-C
94 Speed regulatorbracket. . e - _aaeaaEEE 1 37A-C
Speed regulator bracket screws.. ... i 0T 2 37A-C
Speed regulator bracket screw lock washers................. 2 | 37A-C
95 Buel suction tube cenmeeiton . ... . ... . . ... . = 1 89-C
104 Tuel tankiclips:. . ol e i@ T R 2 | 232-C
Fuel tank clip bolts with nuifisses = = = e . 2 | 232-C
106 Pulley clips..; 5 -V ESEE = S 3
- Pulley clips to flywheel bolts: .. S~ = . 3
Pulley clip.to flywheel bolt nuts. . ZE SRR eae 3
110 Gonnecting rod shims (thick).. = . 007" U U 2 18-C
110A Connecting rod shims (thin)g e e o i 6 18-C
114 Starting reservoir (not furnished separately)................ 1 | 196-C
115 Starting reservoircover: ..o = 1 | 196-C
117 Pulley. oo o mal o e il
122 Exhaust valve springsoollan loek TR NETU0SS S Sl g 1 10A-C
124 Starting fuel suction tube (not furnished separately)......... 1 | 196-C
126 Main bearimg shimsifthiek)l & -0 ama .~ o0 = e 4 1A-C
126A Main bearing shims: (thin): .0t otms e o e 0 12 1A-C
128 Cam (not furnished geparately) 0 ie 0 8 el - il 28A-C
150 Connecting rod bolt with cotteronly........................ 2 18-C
151 Connecting'rod boltinitt v -5 =coe o 20 e il 2 18-C
156 Goyvernor spring adjustingscrew. ... . e il 81-C
157 Blywheel eyat o cobs: ol R L 2
159 Cranleshafpinionkeyss vn - C e i e B 1
160 End thrust washer (opposite governor)...................... 1
160 End thrust washer (governorside).......................... 2 26-A
176 Connecting rod crank pin bearing (halves)................... 2 18-C
190 Cylmdento head gaskeb: = v o s i e b e 1
192 Head to butterfly valve casing gasket....................... 1
195A Nameiplalte a0 e s ol e m it e 1 | 232-C

Before ordering parts, read the instructions on page 5.
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12
: 2528
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
196-C Air Suction Fitting................. ]
196 Air suction fitting, always fitted with throttle valve seats
(197), starting reservoir (114), starting reservoir cover (115),
starting reservoir cover spring (314), starting fuel tube (124),
starting reservoir cover pin (335) .. ............ ..ol 1
Fuel throttle (76A), starting fuel_throttle (376), fuel tank suc-
tion opening cap (47), fuel suction tube (89-C), auxiliary air
_ valve seat (198-C).
197 Tuel throttle valve seat (not furnished separately)........... 2 |196-C
198-C Auxiliary Air Valve Seat................. 1" 196-¢
198 Auxiliary air valve seat, always fitted with air valve guide .
C00) . . i e e R
Auxiliary air valve (199), air valve spring (336), air valve
guide, cotter.
Auxiliary air valve seat to air suction fitting screws....... .. 2
199 Ammilianyair valve i oo i TR 1 | 198-C
200 Auxiliary air valve guide (not furnished separately).......... 1 |198-C
Auxiliary air valve guide cotter.......................oo s i
202-C Butterfly Valve Casing.............. 1
202 Butterfly valvecasing. . s e 1
Butterfly valve (203), butterfly valve stem (204), butterfly
valve to stem screw and lock washer, butterfly valve stem
arm (206), butterfly valve stem arm screw, butterfly valve
spring (326).
Butterfly valve casing to air suction fitting serews........... 9
Butterfly valve casing to head cap serews................... 9
203 Butterfly valve i oo i e 0000 D00 1 | 202-C
204 Butterflyivalzesiiemas il el ol i 1. |.202-C
Butterfly VAIVE BUEHEECIEW .. . . .oooncoenoiecloiii bl 1 | 202-C
Butterfly valve stem lock washer........................... 1 1202-C
205 Governor pull rod with 2 cotters. .. ... .0 io o oiiin 1
206 Butterfly valve stem arm with clamp serew. ................ 1 | 202-C
Butterfly valve stem arm clamp screw...................... 1 | 202-C
1 —_— —_———
1 209-C Speed Regulator Lever................ 1
‘, 209 Speed regulator lever, always fitted with speed regulator leaf
| spring (222).. ... L e e 1
| Speed regulator adjusting screw (224), adjusting serew spring
f (230).
212 Speed regulator lever fulerum pin................ ... it
222 Speed regulator leaf spring (not furnished separately)........ 1 | 209-C
224 Speed regulator adjusting serew..................o 1 | 209-C
230 Speed regulator adjusting screw gprings i oo e 1 | 209-C
Before ordering parts, read the instructions on page 5.
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! ' & Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
‘“5‘!; Arranged a Group of Parts, includes all items mentioned in that Group. Pieces | in Group
Numerically Used No.
233 Subbasesspacers: - s S en i n i i 2 | 14A-C
Subhasesspacershollss 7t s o i S Sarne Lt s 2 | 14A-C
Subbase spacerboltimuts oo - i st n L o 2 | 14A-C
w Subbase spacerboltiwashers = il aa s mesase o 8 . 2 | 14A-C
if- 234 Subbase toenzine fill up'pieces & & iin i T L 2 | 14A-C
\ Subbisselendiboltse ns s e R S 4 | 14A-C
i Subbaseiendiboltinutes o e ao i e s e iR 4 | 14A-C
Sublrase-endibolb washerss i o n. ool nhea e e 4 | 14A-C
d 249 AurSuctionifithinggasket ™« oo oo e s i 1
250 Oscillating magneto to head gagket. ... ... ... ..ol i
‘ 265A Starter/cranlkepawl i i i s Ll e il 728
4 271A Cylinderoileripibe .« oo Suiiiaigiimaaiie o T Sl 1 !
'?' 301 Oscillatingmaneteigtude s o 8 e ame . T 2 3-C
308 Governorswelghtispring oo st i m i e D e 1 81-C
310 Suction:valve spring. ... 0 i 1 |  9A-C
311 Fuel throttle valve spring. . o - mme B e | 196-C
313 Cylinder head:sbuds. ... .. - o 4 1-C
314 - Starting.reservolt coVerspTing. Sl S S 1 | 196-C
317 M BExhaust valve springss S o 2 e 1 10A-C
319 [ Exhaust rod return'spring &0 F . o s R 1
321 “L Governor weight drag spring adjusting screw................ i 81-C
324 &l Oscillating magneto trip torsien Bpuime s 8 = .~ 1 52-C
326 Butterfly valve shaft torsion spring e = . 1 | 202-C
: 327A Cylinder head:drainplugeec v o - <205 B 1 3-C
| . a3 Oscillating magneto trip fulerum pin (not furnished separately) 1
| f 334 Oscillating magneto trip fulerum pinrinesses . o0t i | 1 52-C
1 &; 385 Starting reservoir coverpin. . ... . ;.. T SEEEEE -1 | 196-C
‘ 336 Auxiliary airivalyespring, ..~ . 8 o TG RS . 1 | 198-C
505 Main:bearing orease cup. . ... . ;.. ..cesSlaas. o o 2
509A Connecting rod greaseseup. ......ovs s oo = o a s 1
327 Cylinderoiler. . fivind .  oammmee . . . SR 1
694 Oscillating magneto trip finger. 0 S e T 1 52-C
7-2600 | Oscillating magneto unit, complete, less magneto. (For sepa-
, rate repairs on this, see Instruction Book No. 2530)........ 1
f 20800-C | Magneto only, complete. (For separate repairs on this, see
1 Instruction Book No. 258008 . T8 e s
} 728 Starter crank always fitted with handle (43) and pawl (265A).
‘T Springs
i 308 Governor weight spring.. & e er. oo 1 81-C
1 310 Suction'valve spring..... . e is e EEEE——— 1 ‘9A-C
311 Throttle valve Springs. ...e....n o =G R 2 | 196-C
9 314 Starting reservoir cover sSpEmET = e e 1 | 196-C
| 317 Exhaust valvespring. ............ s 1 10A-C
| 319 Exhaugt pod spring “oedoe 0 0 T 1
- 324 Oscillating magneto trip torsion spring. .. ................... 1 52-C
1 326 Bufiently valve torgionspring. >0 in e e s s n s 1 | 202-C
/ 336 Awxilinry pir valve spring. 0.5 T R 1 | 198-C
Gaskets
| 190 @yvlinder headgagkel oo 2 L oet ol T e s e 1
f 192 Cylinder head to butterfly valve casing gasket.............. 1
249 iranction filting easket, < 70 LS it e e 1
1 250 Oscillating magneto gasket............. Tty 1
| L Tools
‘ Farpewrenchi o cnad Sl ol e L e 1
Sl wrenchs wone il e e 1

Before ordering parts, read the instructions on page 5.
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o Trouble Chart—Fairbanks-Morse Type ‘2’ Oil Engines
TROUBLE CHART
. See
Trouble Possible Cause Remedy Para- ?
: _graph i
Engine will not | Instructions were not followed. | Read and follow instrue-
start. tions. 6-13
No fuel in tank. ‘ Fill tank. \ 6
Water in gasoline used in starting.’ Separate water. \
| Water will work out if | ¥
: engine is turned over
Water in engine cylinder. | slowly several times. \
\ See that gasket is unbroken. 22
Engine flooded. Close fuel throttle and =
; crank engine. 13 E
: : [
Valve leaks. Grind valves. 21
Poor com-
pression. {Head gasket leaks. Put on new gasket. 22 :
Piston blows. . Remove rings and clean. l 23 ‘ ,1';—¢),
Engine very cold. Put little water in hopper
(preferably hot water).
Remove oscillator; trip| Inst.
Oscillator. with hand lever and note 2530
if spark occurs.
Mechanism 0il all parts well and loosen| Inst.
sluggish. with kerosene. 2530
No spark
or poor Igniter dirty. | Take out igniter; clean| Inst. -
spark. | points.’ 2530
Short circuit. \‘ Clean insulated electrode. Insto.
: o 53
\ G
Movable electrodel Remove and clean. Spring| Inst.
sticking. should hold points to-| 2530
‘ gether.
Engine misses Mechanism | Oil all parts. Inst.
fire after sluggish. \ 2530
being started. ; ‘ =
Ignition. Short circuit. Clean. See that insulation| Inst.
‘ ‘ on wire is good. 2530
Igniter dirty. ‘ Clean. Inst.
\ 2530
‘Engine uses Throttle open too far. “ Close partly. \ 15 =~
too much fuel. ‘ '
\ Poor compression. | See “Engine will not start.” |21, 22, 23
‘-‘ Late ignition. “ Time correctly. Inst.

‘ | ; 2530




Engine too cold.

Trouble Chart—Fairbanks-Morse Type ‘‘Z’’ 0Oil Engines - ég’s
See
Trouble Possible Cause Remedy Para-
graph
Engine uses t00 | FExhaust valve setting off. Reset. 33
much fueé.
ti 3 v
costioned) Exhaust pipe or silencer choked. | Clean.
Fuel drips
from suc- Weak suction Lengthen spring by stretch-
tion pipe. valve spring. ing. Order new spring.
Carbon forms. | Too much fuel. Close throttle partly. 15
Too much lubricating oil. Adjust lubricator. 8

See that engine is hot before

turning on oil fuel.- 15

Engine smokes. Too much lubri- | Adjust lubricator. 8

Exhaust. cating oil.
Too much fuel. Adjust fuel throttle. 15
Piston. {P iston Remove piston; clean rings; 23
blows. may need new rings.
Cﬁégg'ifo toflé?gl —Filler opening left open. Screw in plug after filling. 8
ly. :
Has Piston blows. Clean piston and rings; may| 23
need new rings.

Water boils Mixture too rich. Close throttle. 15
away too o
rapidly. Late ignition. Correct. Inst.

2530
Never let the water get
below top of eylinder.

Engine misses | Igniter dirty. Clean. Inst.
fire after 2530
being started.

Water in fuel collects in bottom| Remove water from tank. 30
of fuel tank.
(Dirty. Clean out tank, check valve, 31
Fuel.
| Throttle adjust- | Carefully set throttle. 15
| ment.
Engine cold. Use less water. it
Engine knocks. | Hard explosion. Remove head and clean| 21
carbon.
Loose crank pin bearing. Take up bearing. 36
.| Roller jumps on cam. See that rod slides freely.
Scale formation in jacket causes| Clean out scale. 40

engine to overheat.




2—;’%— Trouble Chart—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
See
Trouble Possible Cause Remedy Para-
graph

Engine runs
wrregularly.

Governor stuck.

See that governor parts are
free. Use kerosene to| 25
loosen.

Adjust (33) spring. 25

Weak exhaust valve spring.

Put washer under spring
till new spring can be
obtained.

Auxiliary air valve.

See that valve moves
freely and spring is not| 28
broken.

Engine tends to
Tun away.

Butterfly may not close.

Adjust butterfly crank and; <26
governor travel.

Engine will not ‘
carry load.

Exhaust valve setting off.

Reset. | 32; 33

Poor compression.

See‘‘Engine will not étart.” 2= 2295

Late ignition. Correct. Inst.
: 2530

Too rich mixture. Adjust fuel throttle. 15

Carbon in combustion space. Remove head and clean. 21

Silencer clogged. Clean out.

Butterfly moved. Reset. ’—_>26

Scale formation in jacket causes| Clean out scale. ‘40

engine to overbeat.
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INSTRUCTIONS No. 2532 FOR STARTING 1’2 H. P.
THROTTLING GOVERNOR TYPE ‘‘Z’’ ENGINE
) D

(2) FILL OIL CUP AND ADJUST FLOW

(3) PUT WATER IN HOPPER to just cover cylinder, using
hot water in winter. When engine has run awhile
fill two-thirds full and add more as water boils away.
Never let it get below top of cylinder.

(4) FILL OIL FUEL TANK

(5) FILL GASOLINE RESERVOIR

(6) OPEN GASOLINE THROTTLE about
one turn. As soon as engine starts set
this where engine runs best.

(7) HOLD SUCTION VALVE OPEN and spin éngine with starter crank. Release valve after
one or two turns, then close air suction with fingers for one suction, then remove
fingers continuing to crank. Engine will be flooded if suction is closed too long.

) B )
(9) AS ENGINE HEATS UP, gradually open oil 1
fuel throttle and close gasoline throttle. $ (8) REMOVE STARTER CRANK

‘ | FAIRBANKS, MORSE & CO.

(INCORPORATED) 0y

y




Fairbanks-Morse Type ‘“Z”’ 0il Engines_i

e
(3431G)
/£
CHICAGO, ILL. (INCORPORATED)
Atlanta, Ga. Denver, Colo. Los Angeles, Cal. Portland, Oregon
Baltimore, Md. Des Moines, Ia. Louisville, Ky. Salt Lake City, Utah
Boston, Mass. Detroit, Mich. Milwaukee, Wis. San Francisco,Cal.
Buenos Aires Indianapolis, Ind. Minneapolis,Minn. Seattle, Wash.
Qincinnati, Ohio  Jacksonville, Fla. New Orleans, La. Spokane, Wash. s
Cleveland, Ohio Kansas City, Mo. New York, N.Y. St. Louis, Mo. ¥ :
Dallas, Tex. London Omaha, Neb. St. Paul, Minn. @

The Canadian Fairbanks-Morse Co., Limited

Montreal Toronto Calgary Ottawa St. John, N. B. ‘Winnipeg Saskatoon
Vancouver Hamilton Victoria Quebec Edmonton






Instructions—Fairbanks-Morse ‘“Z’’ QOil Engines

INSTRUCTIONS No. 2548A

For Setting Up and Operating Fairbanks-Morse

14, 3 and 6 H. P. “Z” 0Oil Engines
(MODEL “ZA”)

1. Remove engine from crate, being careful to avoid damage. Screw oil cup 527, When Engine
on cylinder oil pipe. Bolt the pulley on the flywheel opposite the governor using the is Received
bolts sent. With steel pulleys larger than 4 inch 3 bent, steel clips are furnished, to
cateh inside the curled rim and take the bolts. :

2. When it is desired to place the pulley on the governor side, it will be necessary
to reverse to the small dog in the starter crank so as to use it on the other side, the
direction of motion always being as shown in Fig. 40ZAA.

3. Clean All Parts. .

4. See That the Governor Parts Are Free From Dirt or Paint.

5. Oil all moving parts and turn the flywheel over by hand slowly to see that all
parts are free.

6. If engine is to be located on a foundation, follow the foundation plans, which Foundation
will be furnished free onrequest. Leave two or three feet of room all around the engine.

7. If the engine is installed in a building the exhaust should be piped outside. 1f Located in
This pipe should be short and with few bends. Water may collect in long exhaust a Building
pipes so a small hole or other drain should be provided where water might collect.
When the pipe is long (20 feet), or has several elbows (4), the pipe should be increased
in size and better results will be obtained if an exhaust pot.is installed near the engine.

8. These engines can use as fuel, Gasoline, Motor Spirits, Kerosene and some Fuel
varieties of Power Distillate. In this book the fuel will be called ““Oil Fuel’’.

o.Nmma«#aﬂmmmoﬂarmmwmmbawceUoZonw.mBoE.HraBQBem%o:E,muapmesnu
familiar with its operation. ;

WHAT TO DO BEFORE STARTING.

10. Fill the oil fuel tank. : %ﬁ_ m:&
11. Put water in hopper, but only enough at first to cover top of cylinder. In Cooling Water

cold weather hot water will make the engine easier to start.
12. Tighten Cylinder Head Nuts. Tighten Nuts

13.  Fill oil cup (527, page 3), with good Gas Engine oil (we recommend Hytest), oiling
and adjust oiler to feed 8 drops per minute on 13 H. P., 12 drops per minute on 3 H. P.,
20 drops per minute on 6 H. P. Gradually cut down the amount as the engine
becomes worn in, until in a month one-half the above quantities are used.

Fill the three grease cups. Two (505, page 3), are on main bearings. The other is
on the crank pin bearing 509A, page 3). . They should be screwed down one or two
turns until grease is forced freely into bearings.

14, With a hand oil can go over the engine and oil the governor and all other o0il by Hand
places where there are oil holes, and where one part moves against another. In
freezing weather, squirt a little oil on piston where end comes out of cylinder. The
cylinder oiler may not feed until it is warmed up.

TO START ENGINE.
Gasoline for

15. Fill reservoir (4B) with gasoline. : Startity

, Hm.OHOmoom_araoi_oQowyovmu.mmmo:um\05035..‘578@qa?@p@omv_mvoﬁm.no:p?o
L one turn. If the engine is run on gasoline, throttle valve 76B may be used for start- .
ing as well as running.
17. Holding the suction or upper valve open with the left hand, with the starter Starting
crank spin the engine. After getting the engine in motion, release the suction valve




5 : . bkl sl .
et Instructions—Fairbanks-Morse ‘‘Z’’ Oil Engines

and close the air inlet opening in end of air suction fitting with fingers of left hand for
one revolution only, and then remove fingers while still continuing to crank. If held
longer, too much fuel will be drawn in. The mixture will not ignite if there is too
much fuel in it.

18. Too much fuel used in starting (particularly with a hot engine) will “‘FLOOD”
the engine. When flooded, close the fuel throttle, Telieve the compression by holding
suction valve open with the finger and turn the flywheel over a number of revolutions
in order to work out the excess fuel.

Flooded
Engine

Oscillating Magneto

Suction Valve 9B

Rocker Arm
Bracket 41A

Exhaust Rod 36B
Rocker Arm 39B
Governor Rod 205A

Silencer 26A Butterfly Crank

206B ~ u
Qil Fuel Throttle 3

76B

Exhaust Valve 10A

Drain Plug 327A

Gasoline Throttle —

376A

Air Valve 199A

Air Valve Seat 198
StartingReservoir4B

Fuel Tank Drain Fuel Tank 15C
Pipe Plug

(3511G)

AFTER THE ENGINE IS STARTED.

19. After the engine takes its first impulse, remove the starter crank; adjust the
gasoline throttle valve to the point where engine runs best.

20. The engine will usually run on oil fuel after using one reservoir full of gasoline.
In cold weather it may require two fillings. When engine is warm enough gradually
open the oil throttle valve (76B), and close gasoline throttle valve (376A). It is
well to have the gasoline throttle valve slightly open until the engine is hot enough
to run well on the fuel oil alone. After closing gasoline throttle, the oil fuel throttle
should again be adjusted to give as little fuel as the engine will run on smoothly.
The handle of the oil fuel throttle is marked at g.m m.moﬂo@ when the engine is tested
and should generally point down when the engine is in operation.

Fill Hopper 21. Fill water hopper two-thirds full and replenish this water as it boils away.

: g ; un and warmed up.
i Nut 22. Tighten Cylinder Head Nuts after engine has been run an up
Tighten Nuts Attention to this matter will prevent the blowing out of cylinder head gaskets.

Running on
Oil Fuel

TO STOP ENGINE. ,,,Q

; : -B), then close cylind :
24. To stop engine, first close oil fuel throttle valve (76-B), ] ylinder
oiler (527), and in freezing weather drain out the water from cylinder jacket through
plug (327A) provided. A

To Stop

o ol

e

Instructions—Fairbanks-Morse ‘‘Z’’

Cylinder Oil Cup 527

Oscillating Magneto
Grease Cup 500A
Grease Cup 505

Flywheel 13B

Spark Plug-
Cylinder Head w07

Cylinder Head Gasket 190~
Suction Valve 9B
Valve Rocker Bracket 41A
Valve Rocker 39B
Air Valve Seat 198

Fuel Throttle 76B

* Oil Shield 16A
Pinion 29A

Sub-base 14A

Reservoir 4B
Butterfly Valve Stem 203B

Cam Gear 28B
Governor Gear48A

GoyernorLever 83A
Speed Regulator 224A

Exhaust Rod 36B

Butterfly Valve Casing 202A Governor Rod 205A

(3512G)

DESCRIPTION OF PARTS OF ENGINE AND MANNER OF ADJUSTMENT.

25. Should the engine on starting turn too easily, it has lost compression because
some leak is taking place. The suction valve as well as exhaust valve should be ex-
amined. If they seat tightly, examine piston (see paragraph 30).

26. The suction valve (9B), is an ordinary check valve, automatic in its action
and has a lift of about three-eights of an inch. The lift is limited by means of a spring
(310), on the valve stem. This valve on 3 and 6 H. P. engines is also fitted with a
friction spring (120), (patented), causing a friction on the suction valve spring collar
(121), and prevents chattering.  Oil this occasionally.

. 27. The exhaust, valve (10A), like the suction valve is in the cylinder head with
spring and stem outside in plain sight. If it sticks, use kerosene, work it by hand,
then put -on some lubricating oil.

Lost"Com-~
pression

Suction Valve

Exhaust Walve

28. If it is necessary to grind suction or exhaust valve, the cylinder head may Cleaning and

be removed and the valves ground in with ground glass or fine emery and oil. Care- Begrinding
fully clean both valve and seat before replacing. i
283. Carbon may best be cleaned out by taking off the cylinder head. Cirbon
29. Asbestos gaskets hold better if covered with linseed or lubricating oil when Héad Gaskots
applied. Before applying gasket scrape off all traces of old gasket. Gasket
material should be long fiber asbestos sheet about 3/64” inch thick. After putting
on new gasket (190) the nuts should be tightened and again when engine is hot.
30. The piston may be taken out without unbolting cylinder MMNQBZ@
head. Take off shield and unbolt the rod. Turn crank to out position. ° ‘ton
The piston may now be withdrawn. Clean with gasoline or a hot
solution of lye and water. Loosen the rings and clean the grooves,
scrape off all carbon found inside. il the piston well before re-
placing. In replacing piston, turn it bottom side up so that the stop
pins can be seen, otherwise the rings may be broken. Be sure to turn
1t right side up before bolting on connecting rod cap otherwise the g
pin will get no oil. The rings can be removed from piston by taking NEHME%W»Q

three strips of tin about one-half inch wide and six inches long, slip
one piecé of tin under the middle of the ring and over the ring groove,
then with the help of a screw driver the other strips can he slipped
under the ends and the rings in turn slipped off the piston.

(3883G) :
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Instructions—Fairbanks-Morse ‘‘Z’’ Oil Engines

Removing
Piston Pin

Action of
Governor

Butterfly

Valve

Decreasing
Engine Speed

Suction Feed

Piping

Draining

Fuel Tank
Setting Gears

Valve Timing
»

31. To remove piston pin (7) use screw driver to take out taper dowel pin \

screw (72). Force out taper dowel pin (71) from inside of hollow pin. This allows
the pin to be driven out. In returning parts be sure to put the lock washer in be-
tween the lock pin and screw.

32. The governor is fitted with a friction drag spring (33B, page 9), the purpose
of which is to steady the governor action. The force of the spring can be adjusted
by small screw (321). If there is too much tension the governor will be slow to
respond to change in load. If not enough tension, the governor rod (205A, page 3)
will jump at each explosion.

33. If it is necessary for any reason to reset.the butterfly crank arm (2068,
page 9), take cotter pin out of butterfly arm end of governor rod (205A),
remove end of governor rod (205A) from arm (206B, page 9). Pull one governor
weight (82A) out as far as it will go and then put a wedge under it to hold it in that
position. Slightly loosen clamp screw of arm (206B). Close butterfly by turning
shaft in clockwise direction with fingers and set arm (206B) pointing up so that
governor rod lacks 1/16” from going in hole of arm. Remove wedge from under
governor weight. Tighten clamp screw of arm (206B) and reassemble parts re-
moved. If these instructions are followed the engine cannot run away.

34. The governor normally holds the engine at its rated speed, but each engine
is provided with a speed regulator which decreaess the speed by turning the head
screw (224A, page 3). The engine should not be run continually at low speed.

35. Fuel is lifted from the tank into the reservoir (4B) by suction. If the
engine should miss fire or back fire inthe air suction or show lack of power with
plenty of fuel in the tank, examine the check valve (89, page 9). This has a fine
wire screen in the lower end which may be clogged. The auxiliary air valve
is at the air inlet of the reservoir (4B). It should work freely at all times.

36. To remove fuel piping and check valve from fuel tank on 15 H.P., unscrew
cap (47) and take out the two screws that hold the air suction fitting. This fitting
together with the fuel tube and check valve can then be removed. On 3 and 6 H. P.

take out the two screws that hold valve seat clamp (297); this fitting together with

fuel tube and check valve can then be removed.
37. This tank is provided with a drain closed by a pipe plug.

40. The cam gear is marked with center punch marks on face of two teeth.
The pinion (29A, page 3), on crank shaft has one tooth with two center punch marks.
This tooth should come between the two marked ones on the large gear (28B, page 3).
If engine is taken apart and the marks on gears cannot be found, or if old gear is
replaced by a new one, the engine should be timed as follows:

41. Turn the engine to where the crank (25B, page 8), is straight up. Then
set the cam gear with the nose of the cam straight up. Next see that there is about
1/32" clearance between end of exhaust rod and the valve rocker arm. Adjust to
this clearance by the two nuts on exhaust rod. Such a setting should bring the
ralve timing very nearly as described in paragraph 42.

(40ZAA)

52. Instructions 2550 cover the care of the magneto and spark plug.

Instructions—Fairbanks-Morse “‘Z’’ Oil Hsmmbmw mm‘wm ‘
Ve e s e e BB A
42. The cam should begin to open the exhaust valve 30 de 5
grees to 35 degrees be-
fore outer dead center (40-ZAA) of crank. The cam should close the oxwm%md valve
when Mrm %ESW Is 1n position shown in Fig. (41-ZAA) or about 5 degrees above the
mwwm. #mmmo mm.ﬁﬁ. The valve can be turned with the fingers as soon as it is lifted
43. In order to remove the cam gear, take out the two screws holding cam gear
-, 2 ”
bracket to base. All parts attached to bracket can then be inspected. Hcmwmvﬂmommsm, omMo%%am
take care to properly mesh the teeth of cam gear and erankshaft pinion (paragraph 40.)
(41ZAA)
44. Crank shaft bearings can be adjusted by unbolting caps and r i Beari
meo wm M%m iﬂua mEBm.m Hy Hmwmmmﬁmmsm. the bolts must _ma %.MEE :% ﬁmw_ﬁbm%% m%MM bmﬁﬂmsgﬂ
shaft must turn perfectly free. not free, shims should be put i
can be drawn tight without clamping the shaft. bbb
45. These bearings all have removable linings.. A little fitti i
of new linings may be needed to make them fit vm%moi%. L halnem S
46. THE WATER SHOULD NEVER BE ALLOWED TO FALL AS LOW i
AS THE TOP OF THE CYLINDER WALL, as the cylinder will get too hot. It is «wﬂﬂwwn
expected that the water will boil under heavy load. Putinmore water as it boils away.
47. THE ENGINE JACKET IS LIABLE TO BE BROKEN BY FREEZ Engine Jacket
IF water is left in during cold weather unless non-freezing solution is used. L memwwm c@
reezing
. 48. A non-freezing mixture of calecium chloride and water may be used in th i
wwmmmwd Mramm@uﬂgmw om ommmtioﬁoamm to each gallon of épdow will not %maam w“.mﬂmﬁ.hsEn
ero Fahrenheit. i1s better, however, to drai j i i
weather when the engine is not in use. o i
49. While the deposit or scale varies in character in different localities it can i
usually be removed by draining the engine cylinder jacket, and filling the jacket w.%“-rcuw .
with a solution of one part commercial sulphuric acid to ten parts water. Allow to Deposit
stand over night and then wash out with fresh water.
50. Loosen bolt and drive wedges into the split on each side of arms, generall
the wheel is then loosened so it can be easily pulled off. If not, drive it rw Emo_.bw ﬁ.«ﬁwﬂmg
. piece of hard wood against the inside hub of wheel. In replacing, tighten the bolt
,&vmmog driving the key.
G , .. 61. The flywheels should be slightly set out fro ain beari hat th
will be about 1/32” end play to the mb@um? o oo il mwﬂuw_mﬁna
Magneto
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(3531G)
14 H. P. “Z” Throttling Governor Kerosene Engine on Hand Truck

Repair Parts List—Fairbanks-Morse “Z’’ Oil Engines mmM%

REPAIR PARTS LIST

For Fairbanks-Morse 115, 3 and 6 H. P. Throttling Governgr
«“Z” 0il Engine

When ordering parts, always give the size, the type and shop number of the enging
The number is very important,. Hﬁmmm stamped on the top of the cylinder and cylinder mmwm
flanges. 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 “‘sD-q"
covers .m: items in that paragraph down %o the first horizontal line, thus........ ... .
An ordinary repair number printed in light type (such as “3D”), covers that one part only.

. Any %mz without a repair number is listed directly after the numbered part with which
1t 1S used.

For repairs on 1 1/2H. P. with rotary magneto, see instructions 2407D.
For repairs on 1 1/2 H. P. with Sumter oscillating magneto, see instructions 2528.

For repairs on 3 H. P. engines previous to No. 185864 and 6 H. P. engines i
No. 185978, see repair parts and price list No, 9417. S1068 Previ

For repairs on 3 H. P. engines between 185864 and 268918, and 6 H. P. engi
185978 and 267250, see instructions 2417C. : R

For repairs on 3 H. P. and 6 H. P. engines with Sumter oscillating magneto, see
instructions 2417D.

Repair Nos. No. Pieces Included
Arranged The Group Number in Heavy Type when shown at the Head of a Used in_Group
Numerically Group of Parts, includes all items mentioned in that Group. 11/2 | 3or 6 No.
H.B [ H. P
1B-C Cylinder and Base............... 1 1

1B Cylinder and base, always fitted with head studs, main
bearing caps (12) with cap screws and lock washers,
main bearing shims (126 and 126A).................. 1 1

Main bearing liners (23A).

Hopper (502), hopper bolts, nuts and washers, hopper
gasket (191)—(3 & 6 H. P.)

CGylinder to head studs; shent: S SaEEE S . ... 3
Cylinder to head studs, long 1
Cylinder to head stud nuts F . 4
Cylinder to subbase boltgi R L . 4
4
4

Cylinder to subbase bolt nuts
Cylinder to subbase washersiSsEESEEEE s
Cylinder to subbase capiscrews um | . ... 4

3D-C Cylinder Head.................
3D Cylinder head always fitted with drain plug (327A).. ..
Suction valve (9B-C).

Exhaust valve (10A-C).

=
=

4B-C Reservoir (11/2H.P.)............. 1 e
4B Reservoir always fitted with, throttle valve seats (197),
starting fuel tube (124), reservoir cover (60A), reser-
voir cover pin (335A), drain plug (331A) ............ et e
Fuel throttle valve (76B), starting fuel throttle valve
(376A), throttle valve springs (311A), Fuel tank suc-
tion opening cap (47), Fuel check valve (89-C), air
valve seat (198-C) with screws and lock washers. ...

Before ordering parts, read the instructions above.
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Repair Parts H__melm.pﬁguwm-zowmm “Z” 0il Hsmﬁam

Repair Nos.
Arranged
Numerically

The Group Number in Heavy Type when shown at the Head of a
Group of Parts, includes all items mentioned in that Group.

No. Pieces
Used

3or 6
H.P.

Included
in O;.o:c

4B

4B-C Reservoir (3 or 6 H.P.)
Reservoir always fitted with, drain plug (331A), start-
ing throttle valve seat AE.NY starting fuel tube (124).
water float valve seat (189), float valve guide (289). .
Fuel throttle valve (76B), starting fuel throttle valve
(376A), throttle valve springs (311A), reservoir cover
aowv“ reservoir cover screw and nut, reservoir cover
spring (314A), air valve seat G.@w-OY air valve seat
gasket (247), air valve seat screws and lock washers,
butterfly valve (203B-C).

...... 1
...... i

5A

BA-€ Piston i ' il il g

Piston always fitted with ring stop pins. ..............
Piston rings (6), piston pin (7), piston pin taper lock
pin (71), lock pin screw (72), lock pin screw washer.

-
=

Piston rings
AEESgvo) ot sl R SRl A e L S

=
= o

9B

9-B-C Suction Valve Q.H HP.) .
Suction valve with cotter . T
Suction valve spring AwHov

9B

9B-C Suction Valve (3 or 6 H. P)

Suction valve s slld wonins Ehn g K8 ol B e

Suction valve friction spring (120), spring collar (121),
spring collar lock (122), suction valve spring (310)

s

10A

Exhaust valve
Exhaust valve spring collar (11A), spring collar lock
(122), exhaust valve spring (317)

11A
12

Exhanstivalve spring collap 0 o el Bee i
Nain bearinoy cap il v gl i s e
Main'beanmgieap :cap Sepewsst | . il S
NMam bearingiean; loclkewashers: - 0 i i

13B

Flywheel, always fitted with clamp bolt..............

Flywheel clamp bolt

NN BB
ORI U NG N O

14A

14A

14A-C Subbase (13 H. P.)

Subbase, always fitted with engine fill-up pieces (234),

spacers (233), spacer bolts, and end bolts. .
Fuel tank (15C)

=

Subbase it 7o i Gt c e G e e e
Fuel tank (15C), strap (104) strap bolts

15C

Fuel tank, always fitted with filler cap (44), drain fitting
with Ecm ..........................................

16A

Oil shield always fitted with elips. ...................

k7

Pistor pin bushines 00 Sas e b o

18A

18A-C Connecting Rod

Connecting Rod, always fitted with connecting rod cap
(20A); /pistonipin bushing 17/ & e it oo (e o b
Ooc:moﬁbm rod shims (110-110A), connecting rod bolts
(150), connecting rod bolt nuts (151), connecting rod

e e e i
e

bolt cotters, connecting rod crank pin liners (176).

Before ordering parts, read the instructions on page 7.

3D-C

10A-C
1B-C
1B-C
1B-C

14A-C

18A-C

J Repair Parts List—Fairbanks-Morse ““Z’’ Oil Engines Soas
Q }v Repair N e il 0
D sod | |  The Group Number in Heavy Type when shown at the Head of i A
e Giroup of Pazts, inchides all Thetms mbntionadin thet Growp, . | 1172 1 Son0 | B0
HP. | HP.
20A Connecting rod cap (not furnished separately)......... 1 1 | 18A-C
23A Main bearing liner (halves). s dtn g i 0 e s 4 4 1B-C
24A Fuel suction tube (not furnished separately)........... 1 1 | 89-C
25B Crankshaft, always fitted with crankshaft pinion (29A) |
and pinion key 159 (and thrust washer (160) 13 H. P.| 1 1
26A Exhaust silencer. foaln il Pel I e il 1
28B Cam Geatr Il H B0l . .. 0. . e 37B-C
288B Cam Gear, always fitted with cam shaft 30B, cam 1284, W
cam shaft to gear screw, magneto trip pin Awwd Lo
28B-CCam Gear3or 6 H. P............[...... 1 | 37B-C
28B Cam gear, always fitted with cam shaft 30B, cam 128A,
cam shaft to gear serew (08 8BRS 0L 1
Magneto trip pin (337), trip pin nut, and early and late
device 339-C. e
.H 29A @rankshaft pinioh. ;.. i iR a0 1 1 | 256B
f 30B Cam shaft (not furnished separately) ................. 1 1 {28B-C
i 33B Glovernorn drag springy i Lol BRI A 02 0L 1 1 | 81A-C
34B ixhaust rollen s =0 ai il e G il 1 | 50A-C
35B Exhaust roller @5.1.1 e 10 w1l B0A-C
i 36B-C ExhaustRod................ 1 1
ol 36B Bxhaust Rod el el il il
L Exhaust rod end (55A), exhaust rod end nut (355).
y " 37B-C Cam Gear Bracket............ 1 1
p / * 37B Cam gear bracket always fitted with exhaust roller
o rocker fulcrum pin{(aSAYieE SRR S L 1 1
Cam gear (28B, 11 H. P.), cam gear(28B-C, 3& 6 H. P.)
' governor lever bracket (93A-C), with screws,
lock washers, governor (81A-C) exhaust roller
(50A-C), fulerum and pin washer. . '
39B Exhaust valve rocker always fitted with oil cup (741). 1 1 | 41A-C
40A-C Exhaust Valve Rocker Fulecrum Pin....| 1 1 | 41A-C
40A-C | Exhaust valve rocker fulerum pin, always fitted with
Ol ieHp: AL et s e e e T 1 1
Exhaust valve rocker fulerum vE E:m ................. il 1
Exhaust valve rocker fulerum pin lock washer......... R
41A-C Exhaust Valve Rocker Bracket........ 1 1
41A Exhaust valve rocker bracket ... ... o0, .. . i 0. 1 1
Exhaust valve rocker (39B), exhaust valve aoowg ful-
i crum pin (40A-C). A
44 TialithnRlleropening . cap, . oL uui s e e s o 1 1 | 16-C
47 Euel thnk suction opening. cap. ... b i SR o i 1 | 89-C
) 48A Governor gear.......... Gl S | GRS EA O
/5 50A-C Exhaust Roller Rocker............ 1 1 | 37B-C
1 50A Bxhaustnoller voekent r b b i v Lol il 0 s 1 1
! Exhaust roller (34B), exhaust roller pin (35B) and ex- |
haust roller pin nut (731). i
0 51 Hielifanle Gller fubet 70 0 B L 1
i 56A Pxhaiistirodiend  Todhah Sl et L an i Dt 1 1 | 36B
L1 58A Exhaust roller rocker fulecrum pin with cotter.......... 1 1 | 37B
4 60B BoNeIOlL COVET - Liamacr bl il fl T s el b e s ), 1 2 4B-C
e 63A Exhaust roller rocker fulcrum pintwashend e ol 1l 1 | 87B-C
il Piston pin taperdocl pin. i e vl v sl al s sk i 1 5A-C
72 Piston pinitaperlock bin screw,. . Sl o0 Sl 1 1 5A-C
I - Piston pin taper lock pin lock washer................. 1 1 5A-C
‘ 76B Fuel throttle valve..... i 1 4B-C
T9A Governor weight pins 2 2 | 81A-C
80A Governor sleeveipime sty il de bl 1 1 | 81A-C

. Before ordering parts, read the instructions on page 7.




e Repair Parts List—Fairbanks-Morse ‘“Z’’ Oil Engines
Repair N T naa
il The Group Number in Heavy Type when shown at the Head of W it i
Zwmwwmvww_% mmav wm Parts, includes wﬂ mewm_m Eam;n._o:om in that Group. i | 11/2 | 30r6 b m.wﬁ.éc

FEHP Y .
81A-C Governor Spindle.............. f et 1 | 37B-C
81A Governorispindles: s sios o vl e B 1
Governor sleeve pin (80A), governor weight (82A),
overnor weight (82B), governor weight spring
308A), governor weight spring adjusting screw |
(156A), governor weight friction spring (33B), friction| _
spring adjusting screw and nut, governor gear (48A),
governor weight pins (79A). _
82A Governor welghtiwith ballis s ir 50w ht i e os, o 7 1 1 | 81A-C
82B Governor weight plain & iy e o el g ain e e | 1 | 81A-C
83A Governor leyveric b Vil e e i tinend G e sl s ] 1 | 93A-C
85A Governorileyer fulerumipin:, oo L Dol 7 1 1 | 93A-C
|
89-C Fuel Check Valve................ 1 1 4B-C
89 Fuel check valve body, always fitted with strainer (91),
fuel suction tube (24A), suction tube connection (95),
check valve ball (90A), throttle valve seat (197). ﬂ
90A Huelicheck walverballi il W3y (o i i e i 1 | 8-C
91 Fuel check valve strainer (not furnished separately)...| 1 1 |89-C
93A-C Governor Lever Bracket............ il 1 | 37TB-C
93A Governor leveribracketir - 0 o r i il G it 1
Governor lever (83A), governor lever fulerum pin (85A),
speed regulator lever 209A-C, speed regulator fulerum
pin (212A).
Governor lever bracket screws........................ 2 2 | 3TB-C
Governor lever bracket lock washers.................. 2 2 | 3TB-C
95 Euel suction tube connection:............ ... ... ..., 1 1 | 89-C
104 el tantastrap i e e e .| 1 |14A-C
Bucl tank strap:bolts withinuts. 0 Jfo0 o v e 2 | 14A-C
106 dRtilley to flywheellelipsi it s ca v e 60 g il 3
Rulley:to flywheel boltg: i o b ain o s o s o 3 3
Rulley to flywheeliboltmuts. o . o0 e il v bar oy 3 3
110 Comeching rod shims (thiek)« cic il oo s il 4 4 | 18A-C
110A Eonneetinbirodishime @Whin} ~ 0 0 6 Gt et 12 12 | 18A-C
117A IE iy s S B B s B e e 1 1
120 Stetionovalve drao spring i it s G BB e 1 9B-C
121 Duction valve springreollar. vl b al i s s i b n G 1 9B-C
122 Suction and exhuast valve spring collar lock........... 1 2 |9B-C10A-C
124 Starting fuel tube (not furnished separately)........... L 1 4B-C
126 Main béaring shima (bhiclk) .o 00 80 mia v oy i o 4 4 1B-
126A Mamibearimpshims (Ghin)i 0 e vasen b i 12 19 1B-C
128A Cam ‘(mot furnished separately). oo i i, 0 1 1 | 28B-C
150 Connecting rod bolt with cotteronly.................. 2 2 | 18A-C
151 Connecting tod boltrhuticnd o B v s bl 8 s 2 2 | 18A-C
156A Governor spring adjusting SeTew...................... 1 1 | 81A-C
157 Flywheel key opposite Governor...................... 1 1
158 Blywheel kevisovernorieide: L0000 1 i o 1 i1
159 Crankshaft pinion key......... R s A N il 1 | 256B
160 End thrust washer (opposite governor)................ 1 1
160 End thrust washer (governorside)....................| 2 |.. 26B
176 Connecting rod crank pin liner (furnished in pairs (2
pieces) only) .......... A e R L 2 2 | 18A-C

Before ordering parts, read the instructions on page 7.

Repair Parts List—Fairbanks-Morse ‘‘Z’’ Oil Engines
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@ 2548A
| R zc@wwam Bl
Bt Nee in e when shown at the Head of a 8 Included
Zwﬂmwmu M ﬁw_% vaﬁmw.mw wmﬂwwwewﬂh&mmwﬁ.wu%am mentioned in that Group. W 1 me LT in m.%_%
o R
190 @ylinder torhendiparleet col 0w Bl wn e dveinel o e 1 1
191 | @ylindertoshoppelygagkets s oo it Sy sl DL 1 1B-C
192 Cylinder head to butterfly valve casing gasket........ Ll
195B INTE0e plates 22l seon it Lial e s TR SN s 1 1
Name platierscrowss s - ia e i il gedialinDy 2 2
Name plate washers............. LR T e e 2 2 [ 4B-C
197 Fuel throttle valve seat (not furnished separately).....| 2 2 \ 89-C
198-C Air Valve Seat............... 1 1 | 4B-C
198 Air valve seat, always fitted with air valve guide (200A)] 1 1
Air valve (199), air valve spring (336), air valve guide
GUlter e i el S R e L s e
Air valve seat to reservoir SCTews .................... 2 2 4B-C
Air valve seat to reservoir lock washers .............. 2 2 4B-C
199 AR by e SRt i e R SR D RS g e 1 1 [198-C
200AL B Atnivalveiguideis bl e el b e e G Gl Dl 1 1 [198-C
A dlyel sulde eptter s ni ol i Lt e il 1 |198-C
202A-C Butterfly Valve Casing (13 HP.)....... 1
202-A Butterflvevalyveicasing e oo i il ol 1
Butterfly valve (203B-C).
: (202A-C
203B-C Butterfly Valve............... 1 Lp s B
203B Buttenflggvalver i it an s it Bl e il as i 1 1 |} 4B-C
(3&6H.P.
. Butterfly valve stem (204B), valve screws and lock
washers, butterfly valve stem arm (206B), butterfly
valve stem arm screw, butterfly valve stem spring
(326B).
Butterfly valve serews i o i dibn do el b i 1l 2 | 203B-C
Butterfly valve serew lock washers................... 1 2 | 208B-C
204B Butterflyvalve stemi e s ol st e e s 1 1 | 203B-C
205A Governor pull rod with two cotters................... 1 1
206B Butterfly valve stem arm with clamp serew........... I 1 | 203B-C
Butterfly valve stem arm clamp serew................ 1 1
209A-C Speed Regulator Lever.......... 1 1 93A-C
209A Speed regulator lever always fitted with speed regulator
leafespring (220N e oot el L il e 1 1
Speed regulator adjusting screw (224). B
212A Speed regulator lever fulerumpin. .................... T L
222A Speed regulator leaf spring (not furnished separately)..| 1 1 | 209A-C
224A Speed regulator adjusting serew...............ooil. 1 1 | 209A-C
233 SUbbase Bpacensy i Ll e 2 14A-C
Subbase spacerboltse sina v b 0n D 14A-C
Subhase spacer boltmitbasy o - i b i ) 14A-C
Subbase spacer boltiwashers.. < i r 0ol el i 2 14A-C
234 Subbase to engine fill-up pieces. . ................ ... .. 2 ol e 14A-C
Subbrseiend bolfsers Tois fonii sl e A et 14A-C
Sibbase end bolbnutstlpis il DT douins 14A-C
Subhiase endibolt washers, fouid s s ALl i 4 1 1A
247 N Rl e centioaslcete 0 i T e e e 1 4B-C
249A IBesenyoip gasket Peiviann e i T e T 1 1
265B Steiter comlanawl L onvee e e i e e 1 1 | 728A-C
266A Starter crank pawl fulerumpin...... ... 0l 0ol 1 1 | 728A-C
267 St slen crahlo pawlispring: % e it il 1 1 | 728A-C
271A Evlinder oileripipe vii- o5 v U i R 1 1
297 el throtile walve seat clamp-iicr e i i i o 1 4B-C
308A GO Ton Welghb Spring, 0 o0/ e L e 1 1 | 81A-C
310 Silatinneynl ve sprifiscel s s e s 1 1 9B-C

Before ordering parts, read the instructions on page 7.




soisn Repair Parts List—Fairbanks-Morse “Z’’ Oil Engineg
e Zodﬂmcmm i
Aoranged. |  The Group Number in Heavy Type when shown at the Head of iy aced
ZWNM%WM%_% Group wm H.m.ﬂﬁm_m mﬂarmw mu_m meww%mﬂpmm%%owﬁﬁ mw oemwa O%o:b.o i 11/2 | 3or6 = MMH.EMU
HEP A R
311A Huelithnesvletvalvie spring, i Gl s el o s 2 2 4B-C
314A Reservoir cover spring........... S S S B e 1 4B-C
317 Hixhangtvalve Spring-tec o s B v b iiie e b e 1 1 10A-C
321 Governor weight friction spring adjusting serew. . . . ... ! 1 81A-C
326B Butterfly valve stem torsionspring................... 1 1 | 203B-C
327A @ylinder heddidraim/plug. 1. /a0 e 1 1 3B
328A Basedrain plug, M o e 0 e ; i 1B
336 Auxiliary airivalve spring .. . -0 05 i 0 Gl 1 | 198-C
337 MeonetoitrimpiiiiEdvey S0 G ich I N R )l 1 28B-C
Magnefo trijp maby wif s Pyans Do b L i e IR G i 1 28B-C
338 Magneto earlyand late weicht: 08w od vl e g e e 1 | 339-C
339-CEarlyand Late................|...... 1 28B-C
339 Warly andildterarm 6 S W R S R i
Early and late weight (338), with pin (742).
355 Bxhaustirodsend Mut T (i e e
356 Gredse cup BUNDOTE v e e S i
376A Startino fuelithepttle . d0v g b iy
484 Eulleybalts g liHe Rl s o i mnei lin ie S
502 Hobper b aiaia it S i st S n T el A
Happer to cylinder bolte: i i - ik iy
Hopper to cylinder bolt nuts. . . .
Hopper to cylinder washers
. 505 Mainsbeaving grease cun.. it L 0w Sty ol
509A Geohnechinoirod srenseicun, L L O it
527 Eylinder oilers il Sl sibale it i stilea i 1
728A-C Starter Crank.............. .. 1 i
728A Starter crank—always fitted with
Starter crank pawl (265B), starter crank pawl pin
(266A), starter crank pawl spring (267).............. 1 1
731 Bhaust ibleE pi Nt e 1 i 50A-C
735 i ne il I e o S RS A S B E R S 1 i
736 Eharkapluc huti e REGEE o el clns it SR TR s 1 1
737 Maoneto eable condits s ikl st e g Gl fe 1 il
740 SpaBlaplueienat dien s g sEaain el ol B R il i
741 BExhaustevalye rocker ofl epit il as Gy 2 2 A MWM-Q
742 - Harlyiand Tape weloht pin'a i b s ey i e 2 88 G it 1 |339-C
T48A-C Complete Set of Springs.
308A Governor welghtieprings. o 00 i e Bea 1 i 81A-C
310 Suetionivalveisprime: ©or ok O 1 1 9B-C
311A iEhrottlesvalvesprition el s v G U e et Rt 2 7 4B-C
317 Bixhaust: valve springis (ons i d s i i d At 1 1 10A-C
326B Butterfly valve torsion springs . v e Ul e ! 1 | 203B-C
336 Auxiliary airvalve Spring @ f el s e 1 1 | 198A-C
314A Reseryoir coyenispring . /il ol s LRl e el 1 4B-C
T49A-C Complete Set of Gaskets.
190 Cylinder head gasket oo iiimmin o civ sty e 1 1
191 Cylinder-forhopper gagket o1 fiv i n olas Bl Sl dal e 1
192 Butterfly: valve cagingigasket s o s au i iiiie vl dE AN
247 Airvalve seatioaskets | Goti it log e s et i 8 0l 1
249 Reservoirigasketi’ «10 sh iaa s ilih con So iy o 1 1
Tools.
Magnebo tripping handles 0 0 lis S S e 1 1
Large wrench: i il v s =Ll i ol S e aion S 1 1
Small wrenehtel it s el Lo USR0Sl b B S RO I 1
BumnelcSie s man et B e v e R e e 1
273A Magneto complete with trip lever and cable........... 1 1
Magnetoittin lever e viis Pl o e e i 1l
Magnetoicable. i i il SEBSE 1 1

Before ordering parts, read the Fuansaﬂoum. on page 7.
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2548A
TROUBLE CHART
: See
Trouble Possible Cause Remedy Para-
: graph
3 i ill Instructions not followed. Read and follow instruc-
2 Hﬂmoﬂmﬁwﬁ. tions. 1-18
: No fuel in tank. Fill tank. 10
Water in gasoline used in starting.| Drain out water.
Spin engine by hand, hold-
: ; 2 ing suction valve open. 18
Water in engine cylinder. :
See that gasket is un- 29
ihrokan,
Close ' fuel needle valve,
Engine flooded with fuel. open suction valve and 18
crank engine.
Valve leaks. Grind valves. 28
Poor com- |Head gasket leaks.| Put on new gasket. 29
pression.
Piston blows. Remove rings and clean. 30
Put but little water (pre-
Engine very cold. ferably hot water), in 11
hopper.
Spark plug dirty. | Take out and clean.
| Porcelain broken in plug.
Grounded. See that wire from mag-
| neto is not grounded.
No spark |
or poor Set spark plug gap to
spark. Gian toowide. Mwwmwam.m of a smooth
Remove spark plug, trip
Oscillator oscillator with hand le-
ver, note if spark occurs.
|Mechanism slug-| Oil all parts well, using
i gish oo.E weather. a little kerosene
@u%uwmpmmmmm Spark plug dirty. | Take out and clean.
e after £ - - .
gE g started.| Tgnition. mﬁ%mw plug ground-| Porcelain broken in plug
Wire grounded. See that wirs from magneto i
: isnot grounded.
memmbm runs See that governor parts are
~ Irregularly. free.  Use kerosene to 33
: Governor stuck. loosen.
Adjust (33B) spring. 32
Put washer under spring|
Weak exhaust valve spring. till new spring- can be
obtained.
See that valve moves freely
L Auxiliary air valve. and spring is not broken. 35
e tends Butterfly may not close. Adjust butterfly crank and
‘away. governor travel. a5




Trouble Chart—Fairbanks-Morse ‘“‘Z’’ 0il Engines

Trouble Possible Cause

Engine will not | Exhaust valve setting off.

carry load.
Poor compression.

Too rich mixture.

Carbon in combustion space.
Silencer clogged.

Butterfly moved.

Engine knocks. P
Hard explosion.

Loose crank pin bearing.
Loose flywheel.

Scale formation in jacket.
Engine
smokes. Exhaust. { 1ing oil.

|Too much fuel.
0il

H,,.ummﬂ.os. piston by crank.

(
)
ywpm&os blows.

Engine uses Throttle open too far.

too much fuel. - 5
Poor compression.

Exhaust valve setting off.

Exhaust pipe or silencer choked.

Fuel drips
from suc-
tion pipe.

Weak suction
valve spring.
Cylinder oiler

does not feed | Piston blows.
properly.

No vent in shank of oiler.

Carbon forms. | Too much fuel.

Too much lubricating oil.

Engine too cold.

Watsehotly Mixture too rich.

away too
rapidly.

Should wuse 1
gallon per
horse-power
hour.

(Toomuch lubricat-| Adjust Iubricator.

See
Para-
graph

41, 42

: Remedy
Re-set.
See ‘“Engine will not start.””|28, 29, 30
20

3, 29

Adjust fuel throttle.

Remove head and clean.

Clean out.

Re-set. 33

Remove head and clean| 281
carbon.

44
50
49

13
20

L I

‘Close partly. 20
See ‘‘Engine will not start.’’|28, 29, 30
Re-set. 41

Clean.

Take up bearing,
Hﬁmgou bolts.

Clean out scale.

Adjust fuel throttle.

thrown into| Drain and clean out crank

case.

“Remove piston, &opz rings,
may need new rings.

Lengthen spring by stretch-
ing. Order new spring.

Clean piston and rings;

may need new rings. ¢

Drill 3/16” hole into the|

oil feed pipe below oiler.
Close throttle partly. ,
Adjust cylinder oiler.

See that engine is hot be-
fore turning on oil fuel.

Close throttle.

Never let the water get
below top of cylinder.
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52 - Instructions—Type ““Y’’ Horizontal Oil Engine Combined Pumpers

Foundation

Size of Piping

Suction Pipe

Foot Valve

Vacuum
Chamber

Discharge
Pipe
Air Chamber

Relief Valves

Drains

Water Valves

Packing

Hot Water

Pumping 0il

Lubrication

Clutch

Operation

INSTRUCTIONS No. 2498

Fairbanks-Morse Type ‘‘Y’’ Horizontal Oil Engine
Combined Pumpers

To be used in connection with Engine Instruction Book.

The foundation should be prepared in accordance with the drawing furnished and
the instructions in the Engine Instruction Book.

The suction and discharge pipe sizes specified on the foundation plans are correct
for moderate lengths. = When the suction pipe is over 100 feet in length it is desirable
to increase its diameter, as the friction head will add to the work done and must be
considered.

Care should be taken in making up the suction pipe to get it tight. A very small
leak will cause trouble. The suction pipe should be laid from the pump on a grade,
with the pump end the highest point, and without air pockets. Long sweep fittings
are Ec)}l;eferred. A drain may be provided below frost line to let out water in freezing
weather. .

Where the suction pipe is over about 100 feet long, or the lift is more than 10 feet
a foot valve is desirable enabling the pump to get water more quickly. This may
however give some trouble by collecting refuse and should be located where it is
accessible.

. A vacuum chamber is always desirable and is necessary on suction lines of over
about 50 feet, and when the suction lift is over about 10 feet. The chamber should
located close to the pump where it will best absorb the shock when the valves close.

The discharge pipe line should have a gate valve near the pump to shut off water
from the pump when the pump is opened for inspection.

An air chamber is regularly furnished. Where the pipe line is 2000 feet long or
the pipe is small, a large additional air chamber may be needed. This can be made
up out of pipe and fittings.

In the case of a discharge pipe of over 2000 ft. or where there will be sudden
changes in pressure (as when a railroad stand pipe is used) a relief valve will prevent
damage. A relief valve on any power pump will prevent damage from accidental
closure of the discharge line. :

Whenever the pump stands idle exposed to freezing temperature, the water must
be drained out of the cylinder, the chamber above the discharge valve, and the
suction pipe.

The valves are of rubber and the seats are of brass. Sometimes, after the pump
has been idle the valves may stick to their seats and may then have to be loosened.
Handholes are provided to give access to the valves.

The pump is regularly packed for cold water, with square flax packing both in
the piston and in the piston rod stuffing box. This flax packing does not require
any ‘allowance for expansion.

If hot water is to be pumped the valves should be of hard rubber in place of the
standard medium grade. The packing in the piston should be square canvas packing
instead of flax. In putting in the square canvas packing allowance must be made
for the packing to swell about 1/4 to 3/8” in circumference at the joint between the
ends of packing rings. For the piston rod use Garlocks or other packing specially
made for hot water use.

When the pumper is to be used for pumping oil, the valves are of brass, the gas-
kets of heavy paper, and the regular flax packing is used on the piston and in the
piston rod stuffing box.

The cross head and pins have sight feed oil cups. The clutch pinion has two
spring top oilers which should be filled with oil from a hand oil can occasionally.
The outer cone of the clutch has two oil holes. A little oil should be applied from
an oil can occasionally. When shutting down the punper for a considerable period,
some oil should be put on the clutech cone to prevent rusting. The several working
joints of the clutch should be oiled by hand occasionally. The gear should be lubri-
cated by the application of heavy grease.

The clutch should be so adjusted by means of the adjusting nuts (45P and 46P)
that it can be readily thrown in by hand but tight enough so clutch will not slip.
If slipping occurs wear will be rapid. .

Before throwing in the pump clutch, be sure that the engine is running properly
and that the gate valve in the discharge line is open, then gradually apply the load
yvithltl%e }«lslutch lever. Before shutting the outfit down, throw the load off by releas-
ing clutch. .

»
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REPAIR PARTS LIST
Fairbanks-Morse Type ‘Y’ Horizontal 0Oil Engine
" Combined Pumpers

3 i iv i hop number
dering parts, always give the size or horsepower, type and s :
of t}yg}g;igg. i Tl%e I;mmber isyvery impor’ca_,nt..t Tt is stamped on the top of the cylinder
linder head flanges. Do not fail to give 1t.
o f%’,rltns may be ordered in groups, or individually, except where noted. el :
A GROUP NUMBER printed in HEAVY TYPE, followed by the letter ‘‘C’’, such as
«15P-C Piston,” covers all items in that. paragraph down to ﬂ,l’e first horizontal hne.1
inted in light type (such as ‘“15P ), covers that part only,

An ordinary repair number pri : )
includriln% any p};rtsp which are “always fitted”” to it. For example: In Group 15P-C, No.

16P, 17P or 18P, covers one part only, but «15P” covers the part No. 3 and all parts “always

d”’ to it. g S 1
ﬁtteA gr%up may be ordered, less certain specified parts. For example: 15P-C, less Nos.

7P, ¢ L ;
. ?&rrlgr lpart without a repair number is listed directly after the numbered part with which

ey i repai followed by the letter

that the pumper parts as here listed have repair numbers followed by r
P ’Ngffi thise nurglbel?s sﬁ)ould not be confused with repair numbe‘r‘s f’or engmedparts, as
shown in the engine instruction book, which do not have the letter ‘P’ attached.

= i S 7 i vhen sh t the Head of Number Included
Uil T o e i R e wattiona in sk Croup. Pieces | in Grou
Numerically :
1P-C Lower B_a,semd..b...4....(.1...‘1.. 1
Lower base, always fitted with bearing studs, bearing dowe’s,
s Oe";llgine frame gjouds, waterbox studs, bearing caps (2P),
bearing shims (79P) and bearing Stud mitR 2 B e e 1.
Bearing cap grease cups and bearing shells (91R) < 0 Cogn sy i
" | Lower base bearing Stude b e 12
T.ower base bearing stad nuts. ... .0 cob ol et et ;i
Fower base water box studs. t s oo T oo i .
T.ower base water box studinuts. . 1 - i s n s -
Lower base bearing shell-dowels. . ...... ..o e II
Lower base engine frame studs.. ... :
Lower base engine frame stud nuts............... L e
# 2P ¥ Bearing caps, always fitted with bearing shell dowel......... g -1P-C
Bearing cap shell dowels. ... . ooiocrin e e doee ol o . e
3P Bearing cap grease cups........ Sl A e .
% 4P-C Pump Water %nd. S e 1
ter box, always fitted with engine base stud, head studs
- W%)o(;l;xet studs, 3;uction and blind flange studs, hand hole
* plate studs, stuffing box studs, removable cylinder studs,
priming plugs and valve seats (19PS and 19PD) o0 v
Drain plugs (93P), valves (21PS-C and 21PD-C), stuffing box
r(?‘iP?C)% stuffing box gasket (115P), stuffing box stud nuts,| ‘
head (7P-C), head gasket (116P), head stud nuts, hand\ |
hole plates (9P), hand hole plate gaskets (117P), hand‘ I
hole plate stud nuts, bonnet (5P-C), bonnet gasket (118P),‘ |
bonnet stud nuts, air chamber (6P-C), air chamber gasket| \
(120P), air chamber stud nuts, suction flange (11P), suctlon‘ 1
flange gasket (119P), suction flange stud nuts, blind ﬂange»‘ ‘
(12P), blind flange gasket (119P), blind flange stud nuts,| \
valves (21PS and 21PD), piston rod (23P-C), cross head| \
(26P-C), cross head pin (29P-C), cross head shoe and crqss\ |
) head oiler (38P), cross head oiler nipple and elbow, engine| |
base stud nut, removable cylinder and piston (8P-C), remov-| L
able cylinder stud nuts and removable Ey&q@rﬁswt'ugjaﬂl-nuts. T s

Before ordering parts, read the instructions above.




—5a6s Repair Parts List—Type ‘Y’ Horiz'l Oil Engine Combined Pumpers

Repair Nos. The Group Number in Heavy T hen shi t the Head of
Nﬁggﬁgcz(lily a Group of Parts, includes all It}él;gswmsgt?o;)::inis thaz Gx?oupf) l\%u}g%%:r II: cI:(l}E-ioetﬁ)
Waterbox engine fower base stud: % 0iw o pes ot 1
Waterbox engine lower base studnut................0.....0.. 1
Waterbox bontiet.studs. & 9k s o ot giaiins o iiie S /16, 20
Waterbox-bonnet studinutesa sl i S an 0 e }(1)(131,32(%)
; lor 30
Waterbox:suetion flamge studs;cas s ol oo iy i e 6 or8
Waterboxisuetionsflange Studinuts. e a o o b Ban oy 6 or8
Waterboxblind flange studsiin. ol wi s Sl el B i S0 6or8
Waterbox:blind flange stud nuts: i 0 W e b iiie s 6or8
Wiaterboxiengineframeidowelge v o il SR iR e @ a 2
Waterbox hand-hole platelsiids ok v vt mar i iy 8
Waterbox:hand hole plate'studnuts. o0 = e v 6 8
Waterboxistuffing:box studs & 88 0o 8 o aen 0 3
Watérbox stufing box studiputs s i o0 ol G 3
Waterbox removable cylinder stud. . .. . St e G e e o 6or8
Waterbox removable cylinder stud nuts. .. ..o ... ... 5. 6or8
Waterbox removable cylinder stud jamnuts. .. ... ... .. ... .. 6or8
Waterbox:hendistudsii =5 e 08 il i ol bl 120r14
{2 Waterbox heat stud nuts: oo oife o mu it 120r14
Waterbexiprintinenlugs Beblideinie give 7 onte 50 e 2
: 6P-C Water Box Bonnet. . ......... .. . 3
aPR Waterbox bonnet, always fitted with air chamber studs, hand ! el
hole plate studs and discharge flange studs......... ... ... 1
Discharge flange (10P), discharge flange k i
. gasket (121P), dis-
charge flange stud nut, hand hole plates (9P and E))PA),
hand hole plate plug, hand hole plate gaskets (117P) and
hand hole plate nuts.
Waterhox bonnet: air chamber studs’ .= 1 5 = e i 40r6
Waterbox bonnet air chamber stud nuts, ...... ... ... . ... 4o0r6
Waterbox bonnet hand hole plate studs... ... ... ... .. . 8
Waterbox bonnet hand hole plate stud nuts.. . .............. . 8
Waterbox bonnet discharge flange studs. ....... ... . ... .. 6
Waterbox bonnet discharge flange stud nuts. ... ... ... .. . . 6
s : 6P-C Air Chamber. i¢s 0 nie
6P Air chamber, always fitted with pipe plug (25HP standard and| : g
10, 15 and 20 HP large waterbox also fitted with eye plug) . . 1
Air chamber name plate (82P) with screws and washers.
TP-C Water Box Head........ o :
ridee Waterhoxshendise - 0000 5 A N % e
Waterbox head plate showing diameter of pum li .
(89P) with screws and washers. s
- 8P-C Removable Cylinder with Piston. —~—1—
8 Removable cylinder (always give diameter and state whether
}plam or brass lined).. . .. E 1
[ Piston 15P-C.
9P HandWelolbey . o .0 0 i e ﬁhh—h— 3 |[ 4P-C
9PA | Hand hole plate with pipe plug..... ... ..c.ooeeaeiiisivn . 1 1&53?60
Hand hole plate Bipe plug. /i b S \ 1
10P Dischargeslameali i iind oo o T
123 Suctiondh e ot il
12P - | Blind @egige e 5 }

Before ordering parts, read the instructio;s on page 8.
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Repair Parts List—Type‘Y’ Horiz’'l Oil Engine Combined Pumpers 238
Repair Nos. l The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all Items mentioned in that Group. Pieces | in Group
Numerically Used No.
13P.C Stuffing Box. . e ot 1 G AP-C
18P Stuffing box (state whether plain or brass bushed), always
ftted with gland studs’ " 2osian v bl o Sl e i
Stuffing box gland (14P), gland nut and packing (122P).
Stuffingboxe gland sthdry s Lo fer e ciats g e s S e 2 .
Stuffing box gland stud nuts. . ... .00 i i 2
14P Stuffing box gland (state whether plain or brass bushed). ... 1 4P-C
15P-C Piston (always give diameter and state whether
ifon or-hrass) @il i Gl iol el e e i 4P-C
15P. Piston, always fitted with (except 7 and 73 diam.) follower
shildes i e s S e e e e 1
Piston follower (16P), piston ring (17P), packing (18P), fol-
lower stud nuts and follower stud jam nuts.
Piston follower studs e e ol piali s s o B QR R 6
Piston follower stud nuts (state whether steel or brass)...... 6
Piston follower stud jam nuts (state whether steel or brass) . . 6
16P Piston follower (always give diameter and state whether of
IO O PIDIARE) o i i e R e R S e 1 15P-C
17k Piston ring (always give diameter).............. il e 1 15P-C
18P Piston packing (always give diameter and material). ........ 1 15P-C
19PS ictionvalve ot B el = s s L St S or 12| 21PS-C
19PD Discharge valve seats. . i vl Sl e aa i 8 or 12| 21PD-C
20PS Stiction valve StemB e v o e B ie e Cn Ll s S or 12| 21PS-C
20PD Digcharge valve stems . <o o Bl iis Do S D S or 12| 21PD-C
21PS-C Suction Valves. ... . ..........0i... Sor 12| 4P-C
21PS Suction valve rubbers......... R e e e et 8 or 12 :
Valve plates (74PS), springs (22PS) and stems OORS ar
21PD-C Discharge Valves................ Sor 12 4P-C
21PD Discharge valve rabbers- i & Cocuiie i 8or 12
Valve plates (74PD), springs (22PD) and stems (20BD) ..
22PS Suctionsvalve SpRIngE o L et e el Sor 12 21PS-C
22PD Digehdrpeqvalve gprinag. =5 s ot e oo i i el s b 8 or 12 21PD-C
93P-@ Piston-Rod:=. . i i e 1 4P-C
23P Piston todir osa it B sl s S B g s s s B it
Piston rod piston nut (24P), piston lock nut (25P) and cross-
head check nut (28P).
24P Pistonded pisponnits e G e gt s s e 1 23P-C
26P Piston rod pistiontlockanutosi ol oniniii Do e 1 23P-C
26P-C ©ross Head: . .o 0 v 1
26P Cross head, always fitted with cross head shoe studs........ 1
Cross head shoes (27P) and cross head shoe nuts.
Cross headishoeintuds teaeiieato s« fo i e o i e 2
Crossthead shoesstud Miis iy v it o ol sl ko 2
Gress head shoe rtud Imminute: =0 o 20no 00 ias i s 2
G B ClrossihetEEeES Sl i s R R g 2 | 26P-C
28P Pistonted crossheadrcheckmnut: <o o i e i e Sl 23P-C
29P-C Cross: Head Pin
20P Crossheadipinad s ins e g s s i Mo saniy |

Cross head pin nut (101P).

Before ordering parts, read the instructions on page 3.




Repair Chart for Fairbanks-Morse Type ‘Y’ Horizontal Oil Engine Combined Pumpers

2498
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2498
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all Items mentioned in that Group. Pieces | In Group
Numerically Used No.
30P-C Connecting Rod.................. 1
30P Connecting rod, always fitted with set secrew................ 1
Connecting rod crank end brasses (34P and 35P), cross head
end brasses (31 and 32P), cross head pin wedge (33P) and
connecting rod bolts (90P) ¢
Connecting rod crosshead pin wedge set screw............... 1
31P Connecting rod crosshead end brass, long, always fitted with
connecting rod crosshead end brass, short (32P).......... 1
32P | Connecting rod crosshead pin brass, short, always fitted with
| _connecting rod crosshead pin brass, long 31P)............. 1
33P | Connecting rod crosshead pin wedge ..............c...cuiiins 1
34P | Connecting rod erank end brass, always fitted with connecting
| rod crank end.brasseap (35F) - rvioe R G i 1
35P { Connecting rod crank, crank end brass cap, always fitted with
. 'connecting rod crank end brass (34P). sl 0 sl 1
- 36P-C Cranke Pin.. ... i o i 1
36P Cranlepiniisrias LS e v L sl BT e i
Crank pin nut (102P) and bushing (37P)
Crankipinnu el e e S e e e ey 1
37P | Crank pin bushing, always fitted with dowel................. 1 36P-C
i Cranle pimibushine doyel b v moreana B by ol s Sigie e 1
38P Connectimpzodiotlers s wiini e e T LR S RS R D o it
38P Crosshead shoe oiler o 8 o Dol oo = e 1
38P Crosghesd pimofler, (i wag vo " T Gate MR e L 1
Crogshead pinierlernipplesivh (w40 = hw il ad aent ins . 1
Crpsshead pih oiler elbow v v Pl SR Gelie e e i
$0PChQuar. b o e
39P Gear sy TR i e e ot s 1
Gear shaft (40P), gear shaft key, gear shaft end plate (41P),
end plate stud and nut, and end plate dowel. :
40P Gear shafbsa vt a a el niae e Ly D e GRS B 1 39P-C
Geanshaltikey.t v iin e Do ool e v D e 1 39P-C
41P Gear shaft end plate with dowel 50 i i oo 1 39P-C
Gearghaftiend plateidowel 70 : i o) 1 39P-C
Gearishaltsendiplate Btud " of S dd v e i il 1 39P-C
Gear shaftiend plate sbud nute: o 2 50 s nn i 1 39P-C
T 42P-C Pinion Cone.................. 1
42P Pinion cone, always fitted with bushing (103P) and screw
dowels; (on 20 and 25 H. P. engines, pinion and cone are cast
one piece; on 10 and 15 H. P. engines, pinion (104P) is sepa-
rate and keyed into cone and the cone is always furnished
With pinTonilisivic riian i Vel e o lopees, St 8 s 1
@ilbhaleicover (0GR P 0% e ol ek oo Bt i o it onsD)
43P-C Gear Guard.................... 1
43P Geargridnd. sommd (it bneeisn Besaate By Gl Rt 1
Gear guard upper brace No. 1 (106P), upper brace No. 2 (107P),
lower brace (72P) and rivets.
Gear guardbrace Tivets s ot aar LT gl D R RN 4
Gesr ouard brace-cap serewsy s o i g seh o e i 2

Before ordering parts, read the instructions on page 3.
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Before

— T T e SRR
ordering parts, read instructions on page 3.

€r screw nu A

kot ) SRBETia T

AT e 2498
: J
Repair 3 : wn at the Head of
Agraqggs Tél Eﬁ,ﬁ';‘gfl\%‘;ﬂse’{nlﬁggg‘;ﬂ ’{t%%swxgggt?(})‘x?ed inttfxat Grogp(.) l\%xiggégr 11111l %ur(})?l(}i)
Numerically : Used No.
24P @ Friction Clutch.'.. ... .. ¢ ... 1
44P Friction clutoh inre gune i e o 0 o s 1
Friction clutch inner cone adjusting nut (45P), lock nut (46P)-
toggle levers (50P), toggle lever pins (52P), toggle lever links
(51P), toggle lever link pins (53P), shifter collar (69P).
shifter collar yoke (67P) and friction cone yoke (68P) .
45P Friction clutch cone adjustingnut. ................. ... ... 1 el
46P Friction clutch cone adjusting locknut. . .......... .. T 1 | 4P-C
50P Friction ch]tch toggle levers o R 2 44P-C
51P Friction clutch toggle lever links............. ... . .. ge L 4 44P-C
52P Friction clutch toggle lever pins Milihcotters. . o T i 2 44P-C
Friction clutch toggle lever pin cotters......... .. ... S 4
53P Friction clutch toggle lever link pin with cotters........ .. ... 4 4P-C
Friction cluteh toggle lever link pin cotters................ . 8
54P Enginelcrankshillf c mietislonisbud. ... . oo Dol = 1 4p-C
55P Enginé cranleshinetie It 1 57P-C
56P Engine cranksh fieOne ke o GBI 1 57P-C
Engine crankshafffcOne ey Serew .\ .. .« .. ... oo vvs o 2
Engine ‘crankshafitfebnekevdowel . ... .. ... ... 0 5 0 1
57P-C Engine Crankshaft. . ..... ... .. .| i
57P Crankshaft, always fitted with air stop ring dowel (252), crank‘
pin oiler ring studs, counterweight dowels (138), counter-|
weights (26), counterweight strap bolts (139) and nuts, oil
thrower rings (164), extension stud (54P), collar (55P), key!
(56P) with screws and dowels, and distance ring (94P)....... el
Crank pin oiler ring (253) with gasket (405) screw and nuts, air|
stop rings (165) and air stop ring springs (280)
58P Friction elutehiadl BIo il wrench ... .. .. ... .. .5 i 0 1
6P Friction clufelShifte@iewentloecle. . .« . ... ... ... ... a0 1 71P-C
64P Friction clutch shifter lever fulerum pin with cotter. ... ... .. 1 71P-C
Friction: cluteh shifterlever fulctum cotter. ............ ... .. 1 i
65P Friction clutehsshiffertbeacket, upper. . ... ... . ... ... 0.0 1 71P-C
65PA Eriction clutchsShifiembracket lower. . .. ... ... . ... 1 71P-C
66P Friction clulichSea M s Ll 1 71P-C
67P Friction clutch shifter collar yoke, always two halves furnished
with screwa SnUER IR cotters . . ... i e 1
Friction elutch shifter collar yoke screws.................... 2
Friction cluteh shifter collar yoke screw nuts................ 2
Friction cluteh shifter eollar yoke cotters. .............c.... 2
68P Friction clutch yoke, always two halves furnished with serews
and T e i
Eriction GICHEGIRREEER G - - - - 2
FrictioneluliehS@leeteinute. . . .. ... e 2
69P Friction cluteREBReacolan: . . e 1
70P Friction cluteh'shifterflever short . .. .. ... .... ... .. ...0.. 1
: 71P-C Friction Clutch Shifter Lever............. il
71P Friction clutchishiftertllever. Tong. . .. ... .............c'oos 1
Friction cluteh shifter lever (70P), screws and nuts, shifter
locks (63P), shifter lock sérew,)}shifter lever brackets (65P
and 65PA), bracket cap screws, shifter lever fulerum pin
(64P), shifter lever spreader (7SP), shifter lever spreader
screws with nuts, and clutch guard (66P).
Friction clutehiiiEemiiess auny o o 2
Friction clutch shifter lever :gg:zvv b =l s 2
Friction clutch shifter lock screw. ... . .. ... .. .........: 1
Friction c%u‘zcﬁ b}ll‘afcket e ) 2
Frictiontelutehsshiiamednann - =00 707 T e 2
Friction clutch shifter sgrggger CiaumeR )




eye bolt (51) for 10 and 15 H. P. engines, and with two spring
nuts for 20 and 25 H. P. engines

‘2498
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all Items mentioned in that Group. Pieces | In Group
Numerically Used No.
2] % Gearguardilower braceys i i et Gl e e 1 43P-C
Gear puard lower brace rivets.. on o0 T fbi L ik by 2
Gear suard lowerbrace BOIEWs - . ., o inaii oy v a 2
TIPS Suctiontvalve plates w it S oa i e b el L e ] or 12| 21P8S-C
74PD Digcharre valve plates s ass dipe s gt e i Il S or 12| 21PD-C
78P Friction clutch lever spreader. . ... P i e 1 71P-C
79P Tlower:base bearing ‘cap shime:s =42 e tai ol sl o Lt o 4 iP-C
82P [eAirchamber nameiplafie ses o iman e i o o e 1 4P-C
‘Air.ehamber name plate-serews. .. i i s, B nun 59
| Air chamber name plate serew washers............ .. ... ..., 2
85P Nalvelsterm wmeneht = [ te oot bl sess LS e e 1
86P Piston nob socket wrench it fog saiiing us B e e 1
87P Removable cylinder nut socket wrench........0............. i
88P Pastonieye bolter ssinvae e i sy £ Drs s GG aduls et 1
89P Water boxhead pump diameter plate. «ic v i o iv i 1 TP-C
Water boxhead pump diameter plate serews. .. .............. 2
Water boxhead pump diameter plate washers. ........... ... 2
90P Connecting rod bolts with nuts, jam nuts and cotters. ......... 2 30P-C
Gonnectmerad bolt nuts ais s 2 e s il e iaa e e 2
Connectingirod:boltaam: nutee wiid s vn e Js o Saho i 2
Connectingrod:bolt cotlers 17 laniiinnie it 0 i 2
91P Lower base bearing shells (furnished inpairsonly). ........... 2 pair | - 1P-C
92P Valve asseniblihoclhipsir s it vl g e e b 2
93P Wateribordrain plugs o e ba e g - o el i Gee 3 4P-C
94P Engine crank shaft distance ring........... .. RIS e 1 57P-C
95P-C Exhaust Pot................... 1
95P Exhaust pot; always fitted with pipe plug. .. ..........0..... 1
Hand hole plate (96P), hand hole plate clamp (97P) with set
screw, hand hole plate gasket (98P), jack screw and jack
scew nut inlet flange (229), inlet flange gasket (415), inlet
flange screws. !
96P Exhaust potchand hole platel .t it e se @ o e mn s 1 95P-C
Q7P Exhaust pot hand hole plate ¢ arnp with'set serew........... 1 95P-C
Exhaust pot hand hole plate c¢'amp set screw. . . .. ¢ Ea 1
98P Exhaust pot. hand hole plate pasketor v o iias na it 1 95P-C
Exhaustpetijackigerews Cost i oo ae e o
Bxhavst potjack screwimut & £ Sonens Do b na L 1k
99P Bxhaustipet oiitlet nipple i S dms e il R e 1
100P Exhaust pot inlet nipple (not shown on chart)............... 1
101P Grossheat piumuby s o v B o e e e 1 29P-C
102P Crapkipilt niitay SR e S et 1 36P-C
103P Pintoniconcbushing rire maninneees zan Stk sl 1l 42P-C
Pmien cone bushingiscrewdowels e i o nige & n s 2
104P Pinion (one 10 and 15 H. P. engines only), always furnished Wlth
AP s S ol b el R R e e S i R s 1 42P-C
105P Pinion-coneoilthole cover /v i ton oy i L R 1 or 2| 42P-C
106P Glear onardmmperbraceNO mlys: sara it oo St ok L 1 43P-C
107P Genn ouard Upper braceNoZ2i la om0 e e e 1 43P-C
Gean guardiupper brace rivets iy v il it foian sol Bl Ui 2
108P Governor spring adjusting serew: .o e s LT
109P-C Governor Spring. ...................
109P "Governor spring, always fitted with one spring nut (52) and

Before ordering parts, read instructions on page 3.
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2498
Repair Nos. The Group Number in Heavy Type when shown at the Head of Number| Included
Arranged a Group of Parts, includes all Items mentioned in that Group. Pieces n Group
Numerically Used No.
Gaskets and Packings
115P Water box stuffing box gasket ........................... el 4P-C
116P Water box head vasket i onoe vani kLo, Rii fe ol i 1 4P-C
7P Water box hand hole plate gasket ........................... 4 4P-C
118P Weater box bonnet gaglcets R i ciin ol 0 n i it fann f e i} 4P-C
119P Waiter:box suctionidflange gasket < oiim . i vluaide g 1 4P-C
L1OR Water box blindiflange gasketiica it e S o s 1 4P-C
120P Water box bonnet air chamber gasket....................... 1 4P-C
121P Water box bonnet discharge flange gasket................... it 5P-C
129P Stuffing box packing (always give material)................. 1set | 13P-C
18P Piston packing (always give material)................... ... 1set | 15P-C
Cooling water piping from engine to water box bonnet, includ-
ing stopidoekdcint chng anid i SR i s g s 1 set
Tools
58P Priction cluteh adjusting nutiwrench oo 02t oo o i oo i
85P Nealve stem wrench e i ars Rl Laet G s 1
86P Pistoninutigoeketwrenchia W sseiyauiieinse b ode Se i b nil G 1
87P Removable cylinder with socket wrench..:............. ... .. i
88P Pigtonveyeibol tie T fin slian® i e s e s T e D 1
92P Valve assenmbling clips " heralaasn i ol Do o 0 ey 2

Before ordering parts, read the instructions on page 3.
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INSTRUCTIONS fo. 2301E

fb') For Setting Up and Operating Fairbanks-Morse
No. 2 Eclipse Pumper

These Pumpers are Regularly Fitted with:

1. Evaporator tank, cast with cylinder.

2. Jack frame, carrying pumper gear and crank.

3. Suction fuel feed, with fuel tank attached to inlet elbow.

4. Closed base, with splash lubrication.

5. Jump spark ignition.

Read all tags attached to engine, and change no adjustments of moving parts
until instructions are carefully read: :

Locating Pumper.

In locating pumper on well curb, it is well to place it in such a position that the
pumper gear will clear a pail hanging on the spout of the pump.

If an arrangement is desired which will enable the pump to be operated by hand, 1fPump is to
place pump handle opposite to engine. After engine has been set around so that gear be Operated
will not strike a pail hanging on the pump spout, the pump handle will be in such a PY Hand
position that it will not strike the spout. )

EXHAUST BLOCK:

TIMER
CABLE

DETENT
SPRING

GOVERNOR ey i
SPRING

GOVERNOR AND a0 ~ ; K _SHAFT
CAM SHAFT GEAR - PINION

Fig. P7—Fly-wheel removed to show Governor and Timer

To attach pumper to pump, clamp the jack frame to the pump standard, being 3
careful to set the pumper flat on the well platform, and then fasten down with bolts or %fltl;ﬂ:‘f‘
lag screws to the platform. Put cross-head on the pump rod and turn the flywheel 5
of the engine until crank pins on gear and crank are at their lowest position. Now
put pump pitman rods on the pins and attach cross-head on pump rod at the nearest
holes, being careful to have pump rod about % inch to 1 inch from its lowest point of Lowest Point
stroke. After attaching pitmans, turn the engine slowly to see that there is sufficient of Stroke
clearance at both ends of the stroke. To get this proper clearance it may be neces-
sary, in some cases, to place a board under the pumper to raise it. If cross-head is
to be attached to wood pump pole, remove the clamp piece used with standard well
pump and clamp the cross-head directly to wood pump pole.

The pumper is furnished with 5, 73 and 10-inch strokes. Strokes
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Small Pump Unusually small pump standards may require fill-up pieces or special cap to allow
Standards pumper to be attached to standard.

SUCTION ELBOW-
CLAMP SCREWS

GASOLINE THROTTLE &
SUCTION ELBOW 3

- A
f—md STARTING DAMPER

—INLET VALVE

WATER JACKET

FILLER CAP

PISTON PISTON RINGS

GASOLINE TANK

FUEL TUBE

EXHAUST SILENCER

EXHAUST VALVE
EXHAUST VALVE BLOCK — M

CYLINDER

CONNECTING ROD

EXHAUST CAM

CRANK SHAFT

LOWER BASE

Cut shows No.1 Eclipse Pumper base
No.2Eclipse Pumper base is cast with foot
(See front page cut)

L DRAIN HOLE

Evaporator.

In operating the engine the water tank should be filled up to within $ inch from
the top. The water level must never be allowed to fall below the level of the cylinder
top, which can be seen inside.

It is expected that water will boil under heavy load, but the engine will work
properly when the water is boiling. This temperature is 212 degrees F., while the
ganger %omt, where the lubricating oil will burn and cause harm, is about 420

egrees F.

We will furnish at a small extra cost an extension hopper water tank which can

be easily attached by any one on the top of regular jacket tank. This hopper allows
a longer run without replenishing cooling water.
_ Where the extension hopper is used, 1t is advisable to drain the jacket and hopper
in freezing weather when the engine is not in use, or a mixture of calcium chloride
and water may be used and left in the jackets. This mixture will not harm the
jacket, as it will not freeze solid. A proportion of three pounds of calcium chloride
to a gallon of water will not freeze hard in zero weather.

Exhaust Silencer.

Engines are shipped with exhaust silencer attached to exhaust outlet.

: In case 1t is desired to locate the silencer outside of the building, use 1-inch pipe
with a ‘T ,,on the bottom of the upright portion, provided with a drain in the bottom
of the “T,” as water will collect in long pipes. Use as few bends as possible.

If extension pipe is longer than 8 feet, it is advisable to increase to 1i-inch size
decreasing at outlet to 1-inch for silencer. 4
Fuel Ta}rllk.

Each engine is regularly fitted with a fuel tank, attached to the inlet or i
elbow. This tank is provided with a screw cap filler. The fuel is drafégnofrf)lrlrft’;ﬁg

Water Level

Boiling Water

Extension
Water Tank

. Drain
Extension
Hopper in
Freezing
Weather
Non-freezing
Solution

Exhaust Piped
Outside

Filling Tank
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Instructions—IF airbanks-Morse No. 2 Eclipse Pumper

tank by the suction of the engine and held by a check valve placed in the fuel pipe
in the tank.

If dirt from the fuel gets under this valve, it can usually be dislodged by discon-
necting the tank and shaking it. Tank can be removed by unscrewing the two nuts
from the studs which hold the elbow in place. The tank, with elbow, can then be
lifted out. Care must be taken when replacing elbow to have it come against the
packing gasket squarely to avoid leaks at one side.

Always keep filler cap on tank and supply can to prevent entrance of water.

Exhaust Valve.
This valve is similar to the inlet valve, with the stem extending downward

washer, secured by a pin through the stem, holds this spring. This valve can be
removed by first taking out the inlet elbow, as described above, then removing
springs as follows: Raise the spring washer which holds the exhaust valve spring
clear from its pin. After removing the pin, the spring washer will drop down the
stem and the valve can be taken out.

Loss of compression may be due to leaky valves, caused by small particles of
carbon or other substances. To remedy this, the valves should be cleaned and
reground. The valves may be reground with fine emery and oil by revolving the
valve on its seat, rotating it with a screw driver a few times in alternate directions

and lifting it clear from its seat frequently to allow the cutting emery to distribute ¥

evenly. Carefully clean both valve and seat with gasoline before replacing.
Timer. :

See that the timer blade is so placed that the spark will take place when the

“spark’’ mark on the engine flywheel is straight up. Keep timer free from dirt.
Battery and Coil Box.

This box, attached by a bracket to the engine sub-base, carries the spark coil
and four 24x6-inch dry battery cells, and has a switch placed on the bottom of the box.
These batteries are sent out from the factory properly connected, with a diagram
to show the connections to the engines, as follows: Each contact on the engine has

TO GROUND ON ENGINE _TAG No.4

rr

TAG No 2.
To SPARK PLUG-TAG No 3.

"a tag attached to show the wire connections to correspond with this diagram. Con-

nect the large cable to the spark plug. The longer of the two small cables is con-
nected from the switch to the timer and the shorter one from the coil to the ground
connection on the engine base. Close the switch and turn the engine slowly until
“spark’”” mark on the flywheel is straight up and the timer in contact. The vibrator
on the coil should then buzz. Open switch immediately, as the continuous contact
will exhaust batteries in a short time. The battery cells are connected in series.
See that none of the wires are broken, and that all binding nuts are tight.

Sl
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Check Valve

Cleaning
Check Valve

Removing
Tapk
Replacing
Elbow

through its guide and a spring on this stem to hold it to its seat. The spring nut or 'gem“ing

alve

Lost
Compression

Regrinding
alve

Timing
Ignition

Wiring
Diagram

Test Battery

Open Switct



Instructions—F airbanks-Morse No. 2 Eclipse Pumper

Batteries

Proper' Care

High Tension
Magneto

Testing
Spark

Cleaning Plug

and connect up the same as this diagram. Keep the outer binding posts of the bat-
teries from touching the other cells. The batteries we furnish will be of full strength,
properly connected up, and in working order when shipped. With proper care they
should be sufficient to ignite the engine for six months or more, but if improperly
connected may be ruined in a short time. We do not replace batteries without charge.
Owner must see that it has proper attention.

There can be furnished on special orders a high tension magneto with proper
bracket, gears and bolts which can be attached to engine and do away with the use
of batteries. Engine can be started and run with the magneto.

Spark Plug.

To test spark plug, unserew it complete from the cylinder and connect the large
cable to it. Lay it on the top of the cylinder, being sure that it is in metallic contact,
then turn the engine over to the ‘“‘spark’ point. Close the switch for an instant,
and if the connections and plug are in proper condition a spark will be seen between
the two sparking points of the plug. This plug can be easily cleaned by unscrewing

(Continued on page 10)

REPAIR PARTS LIST
for Fairbanks-Morse No. 2 Eclipse Pumper

When ordering parts always give the size, type and Shop Number of the engine. The
Number is very important. Itisstamped on the top of the cylinder. 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 ““5-C”’
covers all items in that paragraph down to the first horizontal line, thus———————— :
An ordinary repair number printed in light type (such as ““5”’), covers that one part only.

A group may be ordered less certain specified parts, for example ‘‘1D-C less 10-C and 28-C.”’

Any part without a repair number is listed directly after the numbered part with which

s
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T To renew battery, order new 23x6-inch dry cells from the nearest supply

:
:
|
\
|

1t is used.
RAegf;;gl\igs. The Group Number in Heavy Type, when shown at the head of a Group of }:%ligiﬁ No. )
Numerically parts, includes all items in that Group. No. Used.
il Cylinder and Upper Base (Babbitted) fitted with....................... 1
171 Jack to Engine Base Studs and Nuts (four) = 1A-C
146 Drameilflussin Cyvlindentlacket: o o0 ) el ol L i Rie P e !
146 OverflawaRlne e Cylinder Jagket, . . el g i, 0l aia i Dol |
1A-C i 1A-C. Cylinder and Upper Base, with Exhaust Valve. ..
it Cylinder and Upper Base (Babbitted) fitted with 146 (2) )
171 Jack to Engine Base Studs and Nuts (four)................
34 Cam Shaft Bearing Opposite Governor Side 1D-C
341 Cam Shait Bearing Set Screw
167 Detent Spring Eye-Bolt........
10C [ ExHABERE Ve (complete). © o ie vl S R e
1B-C 1B-C. Cylinder and Upper Base with Cam Shaft Gear and Gov-
pradon e L SR e
1 Cylinder and Upper Base (Babbitted), fitted with 146 (2). . ... =i
171 Jack to Engine Base Studs and Nuts (four).................... il
34 Cam Shaft Bearing Opposite Governor Side................... 2l
341 @@=l at Bearing Set SoreWwiimee e ... RSl E s D0
167 SSDEEHE Bpring Eye Bolta.. . od 0 i A
28C | Cam Shaft Gear and Governor (complete). Al
30 Canishatt. ... ... Rl e e ]
1C-C 1C-C. Cylinder and Upper Base, Fitted with Lower Base. ... . .
il Cylinder and Upper Base (Babbitted), fitted with 146 (2)
171 Jack to Engine Base Studs and Nuts (four)....................
34 Cam Shaft Bearing Opposite Governor Side...................
341 € a1 Shatt Bearing Set Serew o 0 0
167 iotent Spring Bye-Bolt oot o0 o Eat B
2 Lower Base (Babbitted), fitted with 77 Ground Contact Stud and Nut .
64 | Liners between Cylinder and Lower Base (one set).....................
1D-C 1D-C. Cylinder and Upper Base, Fitted with Exhaust Valve, Ex-
haust Block Guide, Cam Shaft Bearing, Cam Shaft, Gear,
N vionrand Detent . . o0 e L L 0 e
1 Cylinder and Upper Base (Babbitted), fitted with 38 Detent Fulerum Pin,
Washers, Cotters and. 146 ) Pluga " = . 1w g
171 Jack to Engine Base Studs and Nuts (four).
34 Cam Shaft Bearing Set Screw........... ... ..
341 Cam Shaft Bearing Opposite Governor Side..................... e
167 B Shring Bye-Bolt, i nl - o
IQC B BRaEt Valve (complete) s i neiilaaine ' 0 L iasee e
36CHIEE I OB ook (complete) e T e i
28C | Cam Shaft Gear and Governor (complete). . ....................
30 Cam Shaft
39 Deteater ..
89 Detent Spring

|
'F

3 Arranged
Numerically
o\ b4

. . . O .
Instructions—Fairbanks-Morse No. 2 Eclipse Pumper S
epair Nos. . Included
iy The Group Number in Heavy Type, when shown at the head of a Group of in Group No.
parts, includes all items in that Group. No. Used.
2 2 Lower Base (Babbitted), fitted with 77 Ground Contact Stud and Nut.| 1C-C 1
3 3 Gear Guard, for Gear on Jack Shaft and Pinion on Cam Shaft. LA 1
4C 4cE Jack Frame it oo it o fo, 1
4 4 JacloBramengii ory el et o sl
189 Jack Frame Brace 4A-C
170 Jack Frame Brace to ngine Foot Cap Serew.............. TRl
173 Jack Brame Brace to Jack Machine Bolt. 0 ... i il a o i )
4A-C A4A-C. Jack Complete. . . ... 2 i,
. 416 1 ack Frawiier 002 lEime g S L Ut AERRE AR S B e e R
107 Jack Shaft Bearingid-inch Grease Cup . . il i oot o il
108 Jadk Frame Cllasab Oaps (fwo). . .00 000 Dol ciioiit o Lo s
109 Jaele Prame CGlamh Can Bolistonr f o= sasasah & 0l o Sl balan
45C | Gear with Jack Shaft and Crank Pin.. ... .. L. 0o ot eifon oo
446 -+ Crank Disc withi@ranle Bin e riet kP cop s, SR st Gl et i o
46 Pump Pitman (twb)i s e h e i e o e
118C | Pump Cross Head (completJe\,\ ............
5C W Pistony T isral SRR R e s 1
b 5 Rigtom il e St \‘i ...............
79 Piston PiniSet Serew:. . il s Ll n
Piston Pin SetScrew Cotber st L0 0 Gt S
6 6 Piston Rings (Three)........ S i e O S N 5 3
7 7 BiilanPin b ol S e s 1
8C 8C. Inlet or Suction Elbow................. 1
8 8 Inlet or Suction Elbow, always fitted with 23 Gasoline Nozzle and|) 1
Valve Seat, Needle Valve Index and 98-C Starting Damper........... |
101 Gasoline Check Valve
24 TR e e P B
19 Tl ki S OMOEINEIRIBIC B S, o S BICERIER R e o
8A-C 8A-C. Inlet or Suction Elbow, Fitted with Inlet Valve... ... 1
SERInleh ol Siletion Blbow. .. oo couiaesiin o oo U SRR \> 8B-C
9C | Inlet Valve (complete)...............:.. e f
iR "8B-C. Inlet or Suction Elbow, fitted with Inlet Valve and Gaso-
e NoeHIbWRlve | e e S R 1
8A-@imlct or Snetion Blbow. & ol oo il
96 Gasoline Needle Valve and Handle ]
97 GacolieiNeodle Walve Spring 175 0 Lo e R e
9C 9C. Inlet Valve. : 1
9 9 leEValvetgietas i s SR S B R .
RnlotiValee Washer. oo oo el T R
Imiet ValvwesWacher Cotter oo i st OE B oie Sl . ., © o0
IS Vel otrine o0 e e
10C 10, “Exhaust Valve': . GGl o 1
10 10 ExhansfoNalve o hil il D L R L 1
Sl 1 Hxhanst Malve Sprihg Washer 0 L e. ot b i olib S slen . 1
Exhaust Valve Spring Washer Pin. . ... bl
Bixhanst Valve Sprimgivio. Ll il A
13 13 Flywheel, fitted with 81 Key............... : o 2
14 14 Stanter Crank oid s ST S e e L 1
15 15 Gasoline Tank, fitted with 103 Set Screw Cap. 1
17 17 Pulley, with Machine Bolts (three) (i, 00 0 s i b 1
18C 18C. Connecting Rod. 1
18 18 ConeetinesRod ). .. . o Al LS R R SO L
22 Oonneeting Bod Cop. .. 00 ABMEE Lt 0
162 Connecting Rod Crank Babbitt Liner (Uppe -
163 Connecting Rod Crank Babbitt Liner (Lower)
20 Gonnecting Rod Piston Pin Bushinpil 0. 0. il i | ;
80 Connecting Rod Studs, with Nuts, Half Nuts and Cotters. ... ..
144 Connecting'Rood Shims (Granklnd): 0. ... ... i
19C 19C. Check Valve...
19 Check Valve Seat, with Sereen................ L.
101 Ghoek Valga . e o e
19C-C. Check Valve, With Tube................ ..
19C 1iGCheck Valve Seat, with Bereen i aie. o 0 [ =
24 @heck Valve Tube.... i S o
20 20 Connecting Rod Piston Pin Bushing
21 21 Battery Box Bracket. (o uiilsm e s
29 22 G onnecting Rod Cap,. =i a0 it o
24 24 BBHLE 0 L s
b 25 T Shaft. .. . e e R ;
26C 25C2"Exhatist Silencer:... ... ..o & et Ll .
26 26 tBxhanst Silencer Castine SR G 20T =L
27 27 Tiiliaust Silencer Plate Sl 0
104 Exhaust Silencer to.Plate Stove Bolts (two)
105 Bizhaust Silencer Nipple SiBR s o . 0 o ovo i
28C 28C. Cam Shaft Gear and Governer... .. 1
28 28 Cam Shaft Gear, fitted with 145 Timer Pin.................
164 IWiteniHoller. ... ... hh e USSR L L iR
165 BimenRoller Pin. .. o iU liRE &0 00 e S
33 Governor Weight Fulerum Pin, with Washer and Cotter............. ...
85 @oyeror Bpring Eye-Bolt RGN T8 (oo R R T
86 i AT R e e
32 @oveeEnoraWeicht. .. ..o e M R e R S
87 Governor Spring Eye-Bolt withiNuts: . ... ... .. oeeviliiioi ...
447 (GOYOrNDEIRDEING. <. .. o o e n L L R
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Instructions—Fairbanks-Morse No. 2 Eclipse Pumper

2301E
Repair Nos. . .Included
Arranged The Group Number in Heavy Type, when shown at the head of a Group of in Group No.
Numerically parts, includes all items in that Group. No. Used.
29 29 Pinion on Crank Shaft, with 88 Key 1
30 30 CamiShaft; - o iEs SR o S 1B-C, 1D-C 1
32 32 Governor Weight. /oo SERGESLEN 8 el e e o e 28C 1
33 33 Governor Weight Fulerum Pin, with Washer and Cotter................ 1A-C, 1B-C
34 -34 Cam Shaft Bearing Opposite Governor Side.....................ooo..ee 1C-
36 i See 36A-C.
37 J 2
36A-C 36A-C. Exhaust Valve Push Block.............. 1
36A 364 | Eixhaust Valve Push Bloek: "t /st 5 Sl oi P SR e
37A 37A | Exhust Valve Push Block Washer..............
169 Exhaust Valve Push Block WasherCap...................
90 .| Exhaust Valve Push Block Washer Cap Screws.................... %
134A | Exhaust Valve Push Block Guide Bushing......................oo.o000
36 Exhaust Valve Push Block, used on Engines before 14400................
37 Exhaust Valve Push Block Washer, used on Engines before 14400. .. ... ..
134 Exhaust Valve Push Block Guide Bushing, used on Engines before 14400
36A-C; To be used for repairs in place of 36,37,90and 134......................
38 38 DetentFulerum Pin with Washers and Cotters.......................... } 1D-C 1
39 39 Detent with 92 Timer Insulation. & e e o 1
41C 41C. Timer Blade. 1
41 41 Timer Blade D00 000 e S e
93 Brass Machine Screw for Attaching to Detent S
91 Binding Post Nuts. ... ... .o B0 SIS
42 42 Cani Shaft Pinion, with 111 KeylBsdeu i s b0 0 e e 1
43C 43C. Gear, With Crank Pin ... . a0 ) 1
43 43 Gear on Jack Shaft, with 112 Key .|t 45C
1140 | Crank Pin(complete). . il gt s colen s il ietee s el
44C 44C. Crank Disc, With Crank Pin......... 2l 1
44 44 Crank Dise; wath 112/ eyeci8 o di ol g sn i i i i ..t 4A-C
114C 1 Crank "Pant(eomplete).lod 0 il SR e el i e ) J
44A-C 44A-C. Crank Disc, With Jack Shaft and Crank Pin........... 1
44 44 Crank Dise, with 112 Key SR
114C || Crank Pin (complete)................ Rt
45 Jack Shellfan e i alus ol o i ad ol SUn iR eSS E R B At S
45C 45C. Gear, With Jack Shaft and Crank Pin 1
45 45 Jack SHaERE e e 4A-C 1
114C | Crank Pin (complete)
43 Gear on Jack Shaft, with 112 Key J
46 46 RumpaEa RS e Gl o sl S T AT e e 4A-C 2
48A-C 48A-C. Battery Box, with Coil, Dry Battery, Switch, Wire Con-|
necticasBeacket and Coyer: . v U L ol e L 1
48 48 BatterviBox twithiCoil Holder: ;. v ib i 0 COMEREl = oo lese oo 1
49 49 Batten@illox@overy i1 o dia il o i v N L RS SO f
21 Battensd i Bracket cnline o ise pto L B
168 Bracket to Engine Base Machine Bolts (two)...........................
121 Battery Box to Bracket Carriage Bolts (two)............c....ooooiinn.n.
130 Betron Ml [Gmine + -7 0 S BESR  aE e
122 Single Unit Spark Coil. s S I R g O
124 Smel iy Switch. .0 0 2 s R )
Single Throw Switch, Wood Screw (tW0)..........covoiiiiivii ...
125 P8 o RelbIry Batteries (fotr)s it e o (. W gt o 0
147 I Biiery 1 oop Nuts: (eight) Saie e 0 | #8H aks o 7o e
126 Iipl sy tery Connectors (el ..l Lo i
138 BaeiiniBlock for Dry Batlerleseains 0 ¢ ., LSS e
55 55 High Tension Cable from Coil to Spark Plug. .................. 1
56 56 Low Tension Cable from Switch to Timer on engine. 1
a7 51, Low Tension Cable from Coil to Ground on Engine. .  ;
58 58 Low Tension Cable from Batteries to Switch........ 1
64 64 Liners between Cylinder and Lower Base (oneset)..................... 1C-C 1 Set
72 72 Jack Shaft Frame Clamp Cap for Extra Small Pump Standard. 1
75 75 Clamp Studs, with Nuts for Inlet EIbow (6wo)...........c...o.ooioii. 2
76 76 Cylinder to Lower Base Machine Bolts, with Lock Nuts, set of six..... 6
78 7! i Cock for Lower Bager st SOIEE I, oo o0 ane e 1
i) 79 Piston Pin Set Screw........ 5C 1
B 01 Pin Set Screw Cotter, B SR - e 1
80 80 Connecting Rod Cap Studs and Nuts, Half Nuts and Cotters....... 5220 2
85 85 Giivetnor Bpring Eye-Bolt: iSOt 0. R S| 1
86 86 eI s ol SRR L .|l 28C 1
87 87 Governor Spring Eye-Bolt with Nuts. R e 1
89 89 Dl Gt o RN e Lo R R S -
90 90 Exhaust Valve Push Block Washer Cap Screws ................ 36A-C 1
91 91 B ot Nuts. . ..ot R s 41C 2
92 92 IO for Timer . .. oiise el il o
93 93 Brass Machine Screw for Attaching to Detent.................... 41C 1
94 B hanstNG e Spring .- o RSB 2L L R 10C 1
95 95 TnlebiNodeiSoring . . o0 SRR e 3 1
96 96 Gasoline Needle Valve and Handle. : ¥ 8A-C 1
97 97 Gasoline'Needle Valve Spring e dissitesn . | o0 o alimias © 0 | 1
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Instructions—F atrbanks-Morse No. 2 Eclipse Pumper gy
Repair Nos. Included
Arranged The Group Number in Heavy Type, when shown at the head of a Group of in Group No.
Numerically parts, includes all items in that Group. No. Used.
98C g .98C. Starting Damper.
98 98 Starting Damper, with Handle and Cotter. ...... o
457 Stdrting Handle Dampern Sprias st e bl ol i il
99 99 Inlet or Suction Elbow to Gasoline Tank Gasket....................... 1
100 100 Inlet or Suction Elbow to Gasoline Tank Cap Screw.................... 2
101 101 Cheek N alve L 1
102 102 Inlet or Suction Elbow to Cylinder Gasket............................. 1
104 104 Exhaust Silencer to Plate Stove Bolts (two).......................... A 2
105 105 Exhanst Sileneer NIDDITIREER or ) e + 26C 1
107 107 Jack Shaft Bearlne d fnelhitiease Cup. .. ... ....0..... oo ) 1
108 108 Jack Frame Clamp Caps (bW0) .. ...................................... \ 4a-C 2
109 109 Jack Frame EHp CppRBolidour) . . ... a0 i / D
113 113 Gear Guapd @ DRI 0l AT 1
HiC C 114C. Crank Pin (for either Gear or Crank Disc),....... 2
114 e e e e R e DR B SR A i 2
115 115 Crank Pin Half Nut. . 2
116 116 Crank Pin Washer. ... 2
1% 117 Crank Pin Cotter........ 2
118C 118C. Pump Cross Head (complete)................... 1
118 118 RumpME G- SEICaGRIREREERE L RR T l,
119 119 Pump Rod Clamp Piece, with Leather Cotter.........................
172 Ermee Coogt e Oz Chros S e i | S e
160 Pump Cross Head Clamp Bolts (four)........ S o T
161 Binip€ros Flelitinan Washers . ... ... ... 080 o0
117 Pump Cross Head Pitman Washer Cotters...........................
166 IR ORRGER Ie BieeE e e |
121 121 Battery Box to Bracket Carriage Bolts (two).......................... ) 2
122 122 Bimgleime spank Gl 0 00 L | 1
124 124 Smole Whrgwwateh - o | 48A-C 1
Single Throw Switch Wood Screw (two). . ... | 9
123 Sleeindl e o G S e : | 1
125 2} x 6-inch Dry Batteries (four).............. Sl 4
126 Duplex Battery Connectors (four).......... 2 | 4
127 GulniedihiliOnn 1
128 Evilinda il @up Napplesd ol .. .. ... .. ... 1
129 Cvlniden Ol CupfElbow . .. .. ... ... . ... 1
130 Bateswdboal Gunpaesien (0 1
131 DoybleiEpd W rene =T £
133 Apuibntel T e e 1
142 0il Filler Elbow in Cylinder........ ... : 1
143 OilEilles Bllbow Plile 0 . ... . . ... .. .. ... 1
144 Connecting Rod Shims (Crank End)......... 18C 10
145 ‘Finner Bintiiniion o) PRI O
146 Drain Plug in Cylinder Jacket............... 1A-C 1
146 Overflow Plug in Cylinder Jacket 1A-C &
147 B e RO it (eioht) . D 48A-C 8
160 PP s AR Bolts (four). .. ... \ 4
161 o S lea i b itrn o Washers. .00 0o e 118C 4
162 Connecting Rod Crank Babbitt Liner (upper). ......................... { 51
163 Connecting Rod Crank Babbitt Iiner (lower).................... ..|/ 18C
164 Ted e RS T SRS e | 28C 1
165 T e v SOOI R 1
166C. Pump Rod Clamp Pie it :
166 Pumper Rod Clamp Pielg.e ........... p ..... i e. (Complete) e -
119 Tae s R it e Cotter ... ..
igg getelx(xt Spriﬁg e L e 1
racket to Engine Base Machine Bolts (tw 2
169 Exhaust Push Block Washer Clip. . . ... (‘t, 0> it 1
170 Jack Frame Brace to Engine Foot Cap Screw. . 1
171 Jack to Engine Base Studs and Nuts Mon) e e 4
i;g }Jurlr{ApF Cross gead ClaanC n . 1
ack Frame Brace to Jack M 1
189 Jack Frame Brace febol i
341 Cam Shaft Bearing Set Screw 1
447 Governor Spring., o gl
452 Exhaust Block Spring
457 Starting Handle Damper Spring
e %XTR{\ PARTS
59 Sstonsion Hopper! . i i SEonNion Hopper. .. ... i SE iy
60 Exvension Hopper Giatapsiess i = * "’
61 Extension Hopper Gasket,. .. =~~~
70 Extension Hopper Clamp Machine Bolt. .
180C. Gear Driy i i
180 | ‘Fligh Mension Magnetd et %!;gliggh Tension Magneto Outfit. . ...
181 High Tension Magneto Bracket,. . .
182 H%gs”ﬁ:sm&z DIVI)agneto Bracket to Engine Machine Bolts, with Lock
183 High Ponsion Masnoto | Bi’é, ............... s R |
184 glglﬁ %ension Magneto Idler (gle{:; .
1 L oo
186 High Tension Magneto Drive l:%:!i‘ofnm, P Nuh
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Instructions— Fairbanks-Morse No. 2 Eclipse Pumper
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GASOLI \
NE THRPOTTL
TAG No./ \
Z
© SPARK PLUG
TAG NO.3.
TIMER
TAG N2
G
GROUND
O o TAG NO4
\‘\\
/ SW/TCH
20V8 . g TAG No.5

Spark Cap
Too Much 0il

Extra Plug

0il Level

Cold
Weather

Shut Off Oil
Supply

0Oil Throwing

Attaching
Engine

Fill Tanks
and Oiler

Put Oil in
Engine Base

Test Ignition
Circuit

(Continued from page 4)

the center part from the shell, which may be left in the cylinder, then wiping the soot
or oil from the center porcelain insulation with a piece of cloth or paper. The gap
between the sparking points on the plug should be a little less than 1/32 inch. If
the center porcelain of the spark plug is coated with greasy burnt carbon, it indicates
that too much oil is being fed. If the right amount of fuel is fed, the plug should
remain comparatively clean, but it should be examined occasionally.

It is recommended that an extra plug be kept on hand.

Lubrication, i . :
Engine is oiled by splash lubrication, the oil being fed through a sight feed oil
cup attached to the cylinder. Oil should be carried in crank case to a level where
it will begin to overflow when drain cock in lower base is opened. Oil cup should
be set to feed about 3 to 5 drops per minute. In cold weather the oil is sluggish and will
work much freer if 25 per cent of kerosene be added, but, in that case, feed eight drops
per minute, using nothing but good mineral gas engine oil. If white smoke comes
from the exhaust, it may indicate too high a level of oil in the base. The remedy is
to reduce the feed somewhat. Be sure to shut off the oil cup when engine is stopped.
“ Tf oil works out of the bearings and is thrown from the gears or flywheels, reduce
feed of oil at oil cup and leave plug out of filling elbow on cylinder casting.

Instructions for Running the Engine. ;

Connect the engine as shown by Figs. P1 and P2. Unpack the battery box and bolt it
to base under engine (holes drilled for this). See that movable parts about the governor
are free from dirt and paint and work easily. Put glass oil cup in place on side oppo-
site Jack. Screw spark plug into place in cylinder tight enough to avoid loss of
compression. Connect wires from battery box as indicated by tags. Fill gasoline
tank. Iill water jacket to within % inch from top. Fill glass oil cup with gas engine
oil, and put oil into base of engine up to the level of small drain cock near bottom of
base opposite flywheel side. Now close switch under battery box and turn engine
over slowly a few times, listening for the buzz of the vibrator in the battery box.
If this is heard, the engine is ready to start.

-

2

Instructions—F airbanks-Morse No. 2 Eclipse Pumper

A L

2301E

- /7 7\ To Start Engine.

s

)

Close battery switch. Open gasoline throttle to point “1.”” Set cylinder oil
cup to feed about 3 to 5 drops per minute. Now close starting damper in suction elbow,
turning damper handle down. Place starter crank on crank shaft end, turned
down to smaller size for that purpose, with ratchet or tooth of crank against head of
gib key in flywheel hub, and turn flywheel rapidly in direction indicated by arrow
in cut on page 10 until an explosion occurs. The damper handle should then be
released and the throttle closed back about to point ‘2.’ Set this by trial to point
where engine runs best and shows no black smoke from the exhaust. When this
point is determined, the throttle should be set at this point for regular running.

To Stop Engine.
Close throttle and open switch. Be sure that switch is open when engine is
standing idle, as battery may be run down in a few hours if switch is closed.

Speed of Engine.

The regular speed of the engine is 700 R. P. M., driving the pump gear 28 strokes
per minute. If it is desired to run the engine at slower speed, the tension of the
governor spring must be reduced. This may be done by adjusting it at the eye-
bolt, to which one end of the governor spring is attached. Increasing tension of
governor spring speeds up the engine.

Governor Parts. ;

Turn the engine over by hand thus causing the cam to push the exhaust block
up and open the exhaust valve.

Startin
Engine®
Close Sta;
Damper ktin
Starter
Crank

Release
Starting
Damper

Regular
Runnin
Position

Reducing
Speed

Governing

While turning the engine over push the governor weight in the cam shaft gear -

out against its stop and this will force the detent tail out causing the detent blade
to swing under the square plate washer attached to the upper end of the exhaust block.
With the proper relation of the detent, governor weight and detent washer plate,
the detent will in the course of the turning over of the engine be pushed under the
detent plate and remain there until the exhaust block and valve are lowered by the
cam and will rest on this detent thus holding the valve open until the next revo-
lution of the engine cam shaft. :
. If the detent swings in and out again without holding the block up it shows that
either the detent plate is too high or that the tail of the detent is bent too far out.
To remedy the first remove some of the tin washers, under the plate and lower
same until the detent blade swings in with a clearance not to exceed 1/32 inch.
To remedy the last bend the detent tail in slightly to give the above clearance
of blade with plate.

_If the detent blade strikes the plate before the cam has raised the block and
plate high enough the tail of the detent should be bent out slightly, but care should
be taken to see that when this is done the clearance between the detent blade and
the plate does not exceed the 1/32 inch noted above.

Gears.

If engine is taken apart, the cam gears must be correctly timed when replacing.
There is a zero mark stamped on'the outer end of one pinion tooth. This tooth must
come between two teeth on the gear, both of which are stamped with a corresponding
zero mark. If marks are not found, the gear should be set so that the exhaust valve
is just closed when the key-way on the crank shaft is a little past its straight-up
position, when the wheel is turned in the direction of the arrow. The closing point
of the valve is felt by rotating it by means of the spring washer before it seats. When
the valve is open it turns freely, but, at the closing point, it can scarcely be turned.

Cleaning Piston and Rings.

_ The piston may be removed as follows: Remove the suction elbow complete
in the manner already described. Remove the engine from the jack and turn it
bottom upward, having first drained the water from the jacket and oil from the
base. Now remove the six bolts holding the upper to the lower base, and lift off
the lower base. Now remove the connecting rod bolts and lift out the crank shaft.
The piston, with connecting rod, may now be drawn out. Clean the rings and piston
with kerosene. To remove the piston pin, loosen the set screw (located in the boss on
the inside of the piston), which holds the pin in place. The pin may now be driven

out, using a wood stick as a punch, and striking it with a hammer. " Oil the piston
well and replace in reverse order.

Replacing
Cam Gears

Closing Poin
of Valve

Removing
Piston

Draining
Jacket and
Base

Removihg
Piston Pin
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INSTRUEUC TIONS No., 240 2.B

FOR THE CARE AND TIMING OF

SUMIER PLUGOSCILLATOR

USED IN CONNECTION WITH

FAIRBANKS-MORSE

SUMEBERaS PLITDORE
SERNICE |

10 AND 15 H.P. T¥PE 'Z’ OIL ENGINEES

The following, Branches will render service on
SUMTER or DIXIE MAGNETOS
or ACCESSORIES
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Address either the sumter Electrical Co., or Splitdorf Electrical Co. at any of the
following locations:

Atlanta, Ga.—10 E. Harris St.
Boston, Mass—1112 Boylston St. o
Chicago, I11.—1466 Michigan Ave. g
Cincinnati, Ohio.—811 Race St.
Dallas, Texas.—402 S. Ervay St.
Detroit, Mich.—1295 Woodward Ave.
Kansas City, Mo.—1827 Grand Ave.
Los Angeles, Cal.—1215 So. Hope St.
Minneapolis, Minn.—34 S. Eighth St.
Newark, N. J.—280 Halsey St.
Oakland, Cal.—3040 Broadway.
New York.—3-5-7 W. Sixty-First St.
Pittsburgh, Pa.—5943 Ellsworth Ave.
Philadelphia, Pa.—210 No. Thirteenth St.
San Francisco, Calif—1022 Geary St.
Seattle, Wash.—1628 Broadway.
Toronto, Canada.—469 Yonge St.

TYPE::Z¥ OIL ENGINE FlG: 30956
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LONDON CHRISTIANA PARIS BARCELONA
MILAN MELBOURNE CAPE TOWN BUENOS AYRES F'Al RBAN KS MO RSE & CO
SUMTER ELECTRICAL COMPANY fiNcemprm e
1466 Michigan Avenue Chicago, Illinois
; i A
NEW YORK OFFICE' SAN FRANCISCO OFFICE. ",V ?illlllllllllllllllll\IIIIHIHIHIHIHIHIHI!\IHIHIHIHIHIHIHIHIHIHI\:IHI‘\IHIHIHIHl\\I!\IHIHIHIHI\\lHIHI\ilHI\‘li\IHIHIHIHI[IIHII.‘.‘ <

3-5-7 W. 61st St. 1022 Geary St.
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THE PLUGOSCILLATOR

Patents pending in U. S. and other countries. Made under British patent No. 13815 of 1915;
under French patent SGDG 480,546.

FAIRBANKS, MORSE & CO.

(INCORPORATED)

New York, N. Y. St. Paul, Minn.
Boston, Mass. Minneapolis, Minn.
Baltimore, Md. Kansas City, Mo.
Louisville, Ky. Omaha, Neb.
Detroit, Mich. Des Moines, Ia.
Indianapolis, Ind. Denver, Colo.
Milwaukee, Wis. Buenos Aires

San Francisco, Cal.
Los Angeles, Cal.
Spokane, Wash.
Seattle, Wash.
Portland, Oregon
Salt Lake City, Utah
London

Chicago, Il
St. Louis, Mo.
Cleveland, Ohio
Cincinnati, Ohio
Atlanta, Ga. .
Jacksonville, Fla.
New Orleans, La.

The Canadian Fairbanks-Morse Co., Limited

Ottawa  St. John N. B. Winnipeg Saskatoon

Calgary
Victoria Quebec Edmonton

Montreal Toronto
Hamilton

Vancouver
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Rigs 1.
PLUGOSCILLATOR AND MAGNETO

METHOD OF TIMING SUMTER PLUGOSCILLATOR WITH
FAIRBANKS-MORSE 10 and 15 H. P. TYPE ‘‘Z’’ ENGINES

All Sumter Plugoscillators are timed and tested on the engines at the
factory and the timing is again checked just before the engines are shipped.

It is well, however, to check over the timing from time to time with the
engine. crank. This can readily be done by turning the ‘“Early and Late”
pin(A) so that the letter (E) (indicating the early position) is up, and then
turn the flywheels in the direction they run until the Plugoscillator snaps.
The spark mark on the governor flywheel should coincide with the exhaust
rod at this time.

OIL ROLLER PINS DAILY

Note angle of lever for
setting or hand firing.

Fig. 2. Page 3, No. 2402B




If for any reason the Plugoscillator should need adjusting proceed as
follows:

It is first necessary to determine if the spring angle (M) is correct. In
order to check this up cock the Plugoscillator with the setting and hand
firing lever (N) (as shown in Fig. 2). Then loosen the lock nut (0) and
adjust the screw (P) so that the pawl (D) just touches the pawl (F) slightly
thus loosening the lever (N) before it snaps. Be sure that the lock nut 0)
is again tightened. The “Early and Late” pin should of course be in the
early position (Letter E up) when the Plugoscillator is being timed.

Next, time the break of the Plugoscillator with the engine crank. To
accomplish this set the flywheels so that the “spark” mark on the wheel
coincides with the exhaust rod when the piston is on the compression stroke.
Loosen the clamp screw (R) and a similar screw on the gear end of oper-
ating rod and adjust the operating rod until the Plugoscillator just snaps.
Then tighten both clamp screws and the Plugoscillator is correctly timed.

Fig. 3
TO REMOVE AND TEST PLUGOSCILLATOR

In order to remove the entire electrical apparatus from the engine it is
only necessary to remove the nut (T) Fig. 3, and lightly drive a small chisel
or screw driver between the bracket and cylinder to loosen the taper fit in
the cylinder. The outfit can then be removed cleaned and tested by tripping
it with the hand firing lever (N). If a fat spark is not shown when magneto
is connected, carefully look over the wiring; see that all contacts are tight;
that the movable electrode is not sticking; that the contact points are clean
and that the distance between the boss ‘“H” on the moveable electrode arm
and the trip-and-break lever “F” is just the thickness of the hand firing lever
shown ‘as’ “Nein' Bies 288 lihis
adjustment is clearly shown in
Fig. 4, where the firing lever
“N”’ has been slipped in between
the boss “H” and the lever “F.”
If this distance is not just the
thickness of the firing lever,
adjustment may be made by
loosening the screw “S,” Fig. 3,
and changing the position of the
movable electrode arm on the
movable electrode shaft. When
the correct adjustment has been
made, be sure to tighten the
screw ““S.”

CLEANING PLUGOSCILLATOR

The Plugoscillator should be removed occasionally, (about once a week),
and cleaned, carbon brushed from electrodes and carbon scraped off the end.

Page 4, No. 2402B
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‘When the Movable Electrode sticks or Engine blows around the Mov-
able Electrode, prcbably the Movable Electrode Seat needs cleaning. This
can be done by loosening screw on end and slipping Movable Electrode off
the seat. :

The Electrode Points can be cleaned without removing the Plugoscillator
from Engine by sliding the Movable Electrode back and forth from the
outside.

INSTALLATION OF BATTERIES AND COIL

If by any means the magneto is damaged it can be removed from the
bracket by removing two cap screws, as shown in Fig. 5.

A battery and coil can be attached and the engine kept in service, while
the magneto can be returned to
its maker for repairs.

With the plugoscillator, when
magneto is used, the points are
normally closed. When battery
is used, it will be necessary to
adjust the position of the mov-
able electrode arm in relation
to the trip-and-break-lever “F,”
so that the contact points will
be open excepting for a very
short interval, just preceeding
the instant when the spark
occurs. This is in order to save
the life of the battery. With
the plugoscillator in its neutral
position, Fig. 3, loosen the
screw “S” and allow the boss
“H” on the moveable electrode
arm to come in contact with the
Then force it down just a little further. This should open the

Bigs 6

lever “F.”
ignitor points slightly. This can be tested by the following method: Attach
battery and coil in the regular manner by grounding one battery terminal on

the engine frame. Be sure that the wire leading from the magneto to the
stationary electrode “C” has been removed; then tap the end of the wire
leading from the battery, lightly on “C” and if the plugoscillator is in the
neutral position, no spark should be produced. If a spark occurs, the points
are still closed and the movable electrode arm should be adjusted down-
ward just a trifie more. Then cock the plugoscillator with the hand firing
lever “N” and again tap the stationary electrode with the battery wire. A
spark should occur with the outfit in this position. It is very important that
the wire leading from the magneto to the stationary electrode “C” be removed
before you attach the battery wire to any part of the plugoscillator.

STARTING ENGINE
There are two methods by which the Type “Z” engines can be readily
started with the Sumter Plugoscillator.
First Method
1st. See that the engine is ready to start as covered by the instructions
sent with the engine.

2nd. Set the “Early and Late” pin (A) so that the letter “L” is up (indicat-
ing the late position).

3rd. Prime engine in the regular manner.

4th. Turn engine flywheels in the direction they run and when the Plug-
oscillator .snaps the first impulse will occur. The next charge will
be drawn from the fuel reservoir in the regular manner.

5th. Set the “Early and Late” pin so that the letter “E” is up.

6th. Make other adjustments according to the regular engine instruction

book.
Page 5, No. 2402B



Second Method

1st. See that the engine is ready to start as covered by the instructions

sent with the engine.
d 2nd. Set the ‘‘Early and Late” pin (A) so that the

letter “HE” is up.

3rd. Cock Plugoscillator with the hand firing lever (N)
always in the direction as shown in Figs. 2
and 7, and prime the engine in the regular
manner,

4th. Turn the engine flywheels backward as strongly
as possible, compressing the mixture and at
the same moment when the flywheels are
stopped by the compression, trip the Plugos-
cillator by pushing the lever (N) towards the
flywheel. A very strong explosion will result
if a good mixture and considerable compres-

sion have been obtained.

This method requires more skill than the
other method and there is danger of injury
if one does not let go of the flywheels just
before tripping the Plugoscillator.

5th. After the first explosion is obtained proceed
exactly as covered by the preceding method.

THE FOLLOWING POINTS ARE IMPORTANT AND SHOULD
BE CLOSELY OBSERVED

1Dz A

Carefully Note— ;
1. That the spring roller and Pawl fulerum Pins are oiled daily.
2. That the magneto bearings receive a drop or two of fresh light oil every
day—Avoid heavy cylinder oil, etc.
3. That Plugoscillator is kept clean.
4. That movable electrode works freely.
5. That screw on movable electrode arm is kept tight.
6. That wire terminals are tight.
7. That timing is correct.
8. That Plugoscillator is clamped tightly into cylinder.
9. That magneto is not taken apart.
10. That Pawl for the operating arm works freely.
11. That instructions are carefully read before making adjustment.
12. That there are other things that will cause the engine to miss as well
as the magneto.

WHY THE PLUGOSCILLATOR EQUIPMENT IS BEST

The following points are facts, and a careful comparison of the Sumter
with other makes that our competitors may offer, will prove our statements.
First: Sumter Plugoscillators
and Magnetos are fully war-
ranted and guaranteed against
defective material and work-
manship. When repairs are
necessary as result of accident
or ordinary wear-and-tear, at-
tention is directed to the chain
of Service Stations as listed on
back cover.

Second: The magnetos are
equipped with magnets of the
highest grade steel, carefully
aged, and made in the Sumter
plant. The pole pieces are
machined all over from special

Page 6, No. 2402B.
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iron; the armature has laminated core for the winding, whereas most other
makes use a solid core, which is not efficient. The winding is an enamel
and cotton-covered wire, wound by hand; and the shafts are ground to fit
the bearings.

Third: - The bearings are solid bronze, provided with spiral oil grooves
and drain holes. The ground brush is placed where wear is reduced to
a minimum, and the collector brush supported in imported porcelain, which
is instantly removable for cleaning. This brush runs on a hardened steel
end in the armature shaft. See Figs. 10 and 11.

Fourth: Sumter Magnetos are dust-, oil, and water-proof, and can be
used on portables exposed to the weather. Neither heat nor cold affects their
effective output.

Fifth: Workmanship in Sumter Magnetos is of the finest, a fact which
will be realized when it is noted that they are selected by the largest manu-
facturers of stationary engines, whose engineers are in a position to test
all makes, and who naturally want the very best ignition, so that the reputa-
tion and performance of the engine will not suffer.

Sixth: Sumter Magnetos are made in a factory which devotes itself
exclusively to the manufacture of Magnetos for stationary engine service,
and the Sumter factory is the largest of its kind in the world; and therefore
the Magneto is backed by a responsible corporation, having a perfect manu-

. facturing and service organization.

In the Sumter Armature Assembly the center “G” Fig. 8, is made from
punching “Z” of a special grade of iron. These are threaded on two long
bolts, which screw into the endpiece “F.” The reason for making this part of
the armature on which the wire is wound laminated instead of one solid piece
(which would be much cheaper), is to reduce current losses to a minimum.
This extra efficiency is particularly valuable when starting an engine, where
all the reserve power of the magneto is necessary. A solid armature cannot
compare with the laminated, owing to the greater internal losses; this is a
fundamental fact, readily verified by reference to any text book on the design
of electrical apparatus. ;
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The core of the armature being laminated, is of the highest electrical
efficiency, and superior in this respect to an armature in which a steel shaft
passes all the way through. The Sumter armature has brass heads, and the
shafts have square ends, and are pressed in these heads, and then ground
to fit the bearings. In the No. 30 machine these heads are reinforced so as
tc relieve all strain from the screws (M).

With some types of magnetos, it is impossible to determine whether the
magneto is at fault or not, owing to its being so inefficient as not to produce
any noticeable current when revolved by hand, whereas with the Plugoscil-
lator its maximum efficiency may be tested by hand.

Hand firing, originally patented and introduced by SUMTER, has been
applied to the Plugoscillator in a most simple and effective manner. The
hand lever operates the mechanism same as the engine push rod, thereby
producing a spark enabling the engine to be started from a standstill, pro-
vided the necessary compressed charge is in the cylinder.

Provision is made for properly lubricating all working parts, and, as
there is less side thrust, less care in this connection is necessary than with
other types.

Fig. 10.

The sectional view (Fig. 10), will give some idea of the construction of
the magneto. The magnets are made from high-grade steel, and are care-
fully aged. The pole pieces are machined all over from special iron.

The winding is of enamel- and cotton-covered wire, covered with an oil
and waterproof tape, and varnished. The wire is wound in smooth layers,
carefully insulated, and permanently free from short circuits, burnouts, etc.

The end plates are of genuine bronze, with the bearings integral, the
same being provided with Osgood spiral oil grooves. There are drain holes
in the end plate for carrying off the surplus oil, and if a good grade of light
oil is used the machine will not gum up.

The ground brush, it will be noted, eliminates the necessity of the bear-
ings having to conduct the current out of the armature, which is the case
in machines in which no ground brush is provided.

Page 8, No. 2402B
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The igniter equipment is worthy of special mention, The movable elec-
trode is a heavy drop forging. The insulated electrode is N. G. E. A. Standard,
see Fig. 12, and can be taken out and replaced in a moment’s time with01_1t
disassembling the mica insulation from around the stem. We claim this is
the most efficient and durable electrode known, as it will stand a high tension
spark without break down—a test which few electrodes in make and break
igniters will withstand.

All wearing parts are of high carbon steel, carefully hardened. The
construction permits of a large heavy bearing for the trip lever, and all
thrust is taken by this bearing, supported by a heavy web in the bracket
casting. In other designs, the thrust and wear is taken by the magneto shaft.

It should be noted that the Plugoscillator bracket carries ALL the actuat-
ing mechanism for both magneto and igniter. See Fig. 7. The vanadium
steel actuating springs are mounted on the bracket, and carried on easily
replaceable hardened rollers.

As a standard magneto is used, all well known methods of testing same,
by revolving the armature by hand in case of suspected trouble, can be
applied.

Fig. 11

The terminal brush is carried in solid porcelain insulation and the con-
nection between the brush and terminal is soldered. This brush rung on a
hardened steel end in the armature shaft, which eliminates all copper rings
and other parts that wear or require cleaning.

The Pawl or Trip Lever, engaged by the engine push rod, is also mounted
on this bracket, and has an independent bearing. There is no tendency for
the arm to lift the magneto off the bracket, as in other types, and no side
thrust on any part of the magneto, he armature receiving only a true radial
impulse. The necessity for a solid armature shaft, which is admittedly
inefficient, is removed, as the heavy actuating springs or trip lever are not
attached to the shaft. One piece shafts may be necessary where the arma-
ture shaft carries the strain of the oscillating springs on one end and trip
lever on the other; in otherwords, where the magneto carries the operating
mechanism. The Plugoscillator eliminates this condition.

The insulation throughout is of the very highest quality, same being
oil-, heat- and moisture-proof. There is no exposed fiber or rubber insulation.

From the foregoing, it will be seen that every precaution is taken to
insure the Magneto giving long and satisfactory service. Every screw is
locked in place, and the construction is such that the machine will run
for years without any attention beyond oiling. This being the case, it is
useless to tear up the Magneto in case of trouble.
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Part No.

CA—100
CA—101
CA—102
CA—103
CA—104
CA—105
CA"108
CA—107
CA—108
L @A-109
CA—110
CA- 111
CA— 112
A3
CA—114
CA—115
CA—118
CA—122
CA—128
CA—129
CA—130
CA—131
GA- 137

?\ /? TCA-I29

CA-131

\./o .

cA-107
cA-i04
- CA-106

CA-1I5  CA-114

gt

SUMTER PLUGOSCILLATOR PARTS

Part Name

Plugoscillator without magneto ...
Igniter and Bracket, body only ................

"Bripfand’Brealkilieviens 2 00 0 Gt Gl ity

Trip and Break Lever Fulcrum Pin ...

Magneto crank arm
Moveable Electrode and Point

Moveable Electrode Arm

Spring roller pin—Ilong (upper pin)

Spring roller pin—short (lower pin)
Spring roller (each)

Trip and break lever spring (each)
Starting lever

Moveable Electrode seating spring
Moveable electrode arm spring

Moveable electrode arm fastening screw

Magneto Crank fastening screw ...

Price
$ 8.00
4.00
2.50
.20
1.00
1.00
1.00
25
25
a5
.20
il
.20
.20
.10
0

Stationary Electrode (Standard N. G. E. A. No. 4) ..o

Spring roller stud spring ring

Magneto only, JR No. 30

Magneto fastening screw washer (each)

Magneto terminal

Magneto fastening screw (each)

Igniter Points (each)
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.50
.05
12.00
.05
.25
+.05
10

)

)3

-

G
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20048 20047 20049 20015 20014

== 20016 25020
20042

!

N
bl 20063 20019 20034

1111

L‘A“‘%ﬁm’;&*&‘

iz s

JR. No. 30 MAGNETO PARTS LIST

Part No. Name of Part Price
20004—Terminal end plate $2.00
20006=-t1ve end plate .. ... e=mao 0 . 2.00
20014—Timing disc .10
20015—Timing disc washer : .05
20016—Porcelain bushing bl
20018—Terminal brush (each) 8 .16
20019—Ground brush (each) ... ; 16
20020—Hex nut for terminal A2
20022—Magnet : 2.50
20025—Armature assembly 3.50
20031—Frame assembly 3.00
20034—O0il hole wick (per set) i : : .05
20040—Magnet clamp (each) i T
20041—End plate screws (per set) .20
20042—Assembly of porcelain bushing complete terminal, etc., with nuts

and brush .65.
U B ST iwashers, (per. set ofiS)iiteitue S byl | .05
20047—Lock washer for shaft ... .05
20048—Hex nut for shaft .05
20049—Woodruff key No. 1 BE S e .05
20050-05—0il hole cover and pin . : 10
20055—Magnet clamp screw (per set of 4)... 15
20064—Porcelain clamp screw ... .05
20067—Magnet band 10

: Prices subject to change without notice. Always mention number of
this bulletin when ordering repairs.
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