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Instructions—Fairbanks-Morse Diesel Engines

INTRODUCTION

The material in this instruction book has been arranged into
sections to make ready reference possible and to provide an
organization of material which will suit the demands of the
various persons interested in the engine.

I. Description and Operation. Pages 3 to 6, inclusive.

 This section is indispensable to an operator who is interested
in obtaining a thorough knowledge of the engine, and will be
found valuable to others desiring a general knowledge of the
engine and the manner in which it operates.

II. Installation Instructions. Pages 7 to 24, inclusive.
~ Complete instructions for installing the engine are contained
in this section.

III. Operating Instructions. Pages 25 and 26.

The operator should study this section thoroughly as it will
provide him with the necessary information to operate the engine.

IV. Inspection Routine. Page 27.

Both the owner and operator should read this section, and
they should cooperate in establishing a suitable inspection routine
for the particular installation.

V. Servicing Instructions. Pages 28 to 31, inclusive.

This section contains instructions which will enable the
operator to perform minor adjustments and servicing.

VI. Repair Charts and List. Pages 33 to 71, inclusive.

This section contains an explanation of the repair list; in-
structions for ordering repair parts; an index of list divisions;
an index of repair numbers; and the list divisions, each of which
comprises one or more repair charts illustrating the parts fur-
nished for repairs followed by a list of the repair parts found on
the particular chart. In addition, the charts will be found useful
in studying the construction of the engine. Repair numbers on
charts that are underscored with a dotted line are numbers that
are referred to in the instruction text.

—e e

TABLE OF CONTENTS

Page

I. Description and Operation.................. 3
1 Typeand Cyele vt ot S s s 3

2 Huel'Supply Sgstemn ... o e 3

8. Fuel InjectionSystem v o e 3

4. Governing System.. .. ... ... s 4

5. Lubricating Sysbem. s, 8 - o0 o e 5

6, Cooling Water Syatem. ... 0 L. a0 o i 5

7o AirStarting Systemi =i d 0 GE e B 5

8. Seavenging Air Systemeni 0 S8 o oone sl n 6

9. Exhatst System. ... g i ch el s e 6

10, Synehromierste o 0 TS S e N 6
II. Installation Instructions................... 7
1. Iayvout@afBIant. | dcews o e iiies oL 7

2. Foundation. = 0 7

3. Installing the Engine and Drive Equipment.......... 8

4, Fuel Supply: Sysemt = o000 g 10

5. Inibricating Systemn S an 0 8l e 11

6: Cooling WaterSysbem i fni - Se e 8 ]9

7. Alr StarbSystem o taii e oL oo s e e 21

8. Scavengmp AirSystem. . oofy. 0 Lo 22

9. ExhaustiSyatem .. " oo G e e 22

s Synehronigen i oo e s aas e L e 24
11. Checking Existing Installations.................... 24
III. Operating Instructions.................... 25
1 Before Starting the Engine...................... 2D

2. Stagbing the Bngine sl - Shany ol Bl 26

3... After the Bngine is. Running......o. oo vnis o 26

4. Stoppingithedngine .. . wi. .y i e 26

IV Ingpection Routine..:.... . ...... ... .. 27
B Dasle Rautine: . .0 s s s s e laave 27

2 WeeklyRautine.. .. ;L. .ol i S sanleamaln 27

Page
IV. Inspection Routine (Continued)........... 27
3. MonthiviRoutingieee o .« Si s o s 27
4. Quarter—Annual Routine...................c...... 27
5. SemicAmnual Routine . ... .0 . .o i 27
6. AnnusliRoutine = . ... .. e e 27
V. Servicing Instruections. .. ... . ..o 28
1 -Main'Beasinws - o n o e L 28
2. Connecting Rod Crankpin Bearings................. 28
3. AirStopiRing - o0 el e T 28
4 CrankpinOILRings &0 o s oo 28
8 Pistons: .. . s 28
6. Cylinder Exhanist Port Relief. .. oo o0 00 o 29
7. Piston Cylinder Head Clearance.................... 29
8 AirStart Mechanmigmo oo o o5 00 oo i 30
95 Eunel Injection Pumpe s, oo s i s 30
10. Differential Fuel Injection Valve....................30
18 Thjection Timing .0 i v o 30
12. Balancing Load on Cylinders....................... 30
13 Fuel SupplyPump.. o, b i e B e 31
14. Gravity Feed Fuel Regulator............. ...... ... 31
15; Foree Weed Libricator oo ol sl vk 31
18 AarFilter o0 vt el Ui e e 31
17. Exhaust BEquipment. 5. 000 Sl sl e 31
18; CrankshaltEnd Play. ./ feeeie o o o 31
19, :Changing:Rotation: .. /oo it ol gl o v 31
20: Changmp Bpeed. 0. - ol e i e e 31
VI. RepairChartsand List.................... 33
BExplanationiof Repair Tast. & sl n o i S s 33
Instructions for Ordering Repair Parts.................. 33
Tndex of List:DIvisions. . &, o v ot oo ol S e, 33
Tndex of Repalr’Numbers. .. i oo, aeitee s 33

List-Bivisigns, s oo b o e e e e e 35



p_—

I. Description and Operation—Fairbanks-Morse Diesel Engines

3200E, Page 3
Dec. 1, 1934

I. DESCRIPTION AND OPERATION

This section covers the description and operation of the several
systems which make up the engine and complete installation.

1. Type and Cycle

Type and Cycle—These engines are of the valveless, air-
less fuel injection type, and are designed to use a wide variety
of fuels. They operate on the two cycle principle in which two
strokes of the piston (one complete revolution of the crankshaft),
are necessary to complete the cycle.

Compression—The cycle begins with the upward move-
ment of the piston from its lower dead center. After the piston
has covered the exhaust ports, the air in the cylinder is com-
pressed, and during the same upward movement of the piston,
air1 is drawn into the crankcase through automatic *suction
valves.

Combustion and Expansion—As the piston nears upper
dead center, fuel is injected into the combustion space where it
burns and expands, forcing the piston downward. Expansion of
the hot gases forms the greater part of the power stroke, and
continues nearly to the end of the stroke. During this stroke,
the air in the crankease is slightly compressed.

Exhaust and Scavenging—Toward the end of the expan-
sion or power stroke, the piston uncovers the exhaust ports,
allowing the burned gases to escape to the atmosphere through
the exhaust system. Immediately after the exhaust ports have
been uncovered, when the pressure in the cylinder has dropped
to atmospheric, the air inlet ports are uncovered by the piston,
and the compressed air in the crankcase rushes through the air
transfer passages into the cylinder, sweeping the exhaust gases
out of the cylinder through the exhaust ports and filling the
cylinder with fresh air for the next compression stroke.

2. Fuel Supply System

Supply System—The fuel system consists of the supply and
injection systems. The supply system includes the fuel storage
tank, suction and overflow pipes with the necessary fittings and
valves, fuel supply pump, suction filter, and reservoir. When
the fuel tank must be located above the level of the fuel reservoir,
a gravity feed fuel regulator must be included.

Gravity Feed Fuel Regulator—The regulator consists of a
water jacketed reservoir containing a float mechanism, see Fig.
11. This float operates a valve which controls the supply of fuel
admitted to the regulator reservoir. The regulator is provided
with an air vent in the cover which maintains atmospheric pres-
sure on the fuel and indicates, by fuel leakage, that the float is
inoperative. This air vent is arranged so that any fuel leakage
flows into an open funnel and then into a vented tank outside of
the building. With the open funnel, the operator can readily
detect any leakage, and with the tank placed outside of the build-
ing, the fire hazard is greatly reduced.

Operation of Fuel Supply System—The supply pump
draws fuel from the fuel storage tank or gravity feed fuel regu-
lator through the suction filter and delivers it to the fuel reservoir
where it is ready to be taken up by the individual injection
Humps. Any excess fuel in this reservoir drains through the over-

ow pipe to the storage tank or gravity feed fuel regulator.

3. Fuel Injection System

Index to Diagrams—The following parts are indicated on
Figs. 1 and 2 to illustrate the discussion of the fuel injection and
governing system. .

(A) %uel pipe leading to the injection nozzle.

Injection pump plunger.

(C) Discharge valve.

(D) Injection pump roller.

(E) High point of injection cam.

(F) Injection cam (in fixed relation to the crankshaft).

(G) Crankshaft (shown in two sections).

§H) Governor cam (loose on the crankshaft).

J) An increase in load will turn the governor cam H in the
direction J, closing the suction valve P earlier, thus causing a
greater amount of fuel to be injected into the cylinder.

(K) A decrease in load will turn the governor cam H in the
direction K, closing the suction valve P later, thus causing a
lesser amount of fuel to be injected into the cylinder.

(L) Leading high point of governor cam for reverse rotation.

(M) Leading high point of governor cam for standard ro-
tation.

(N) Suction valve adjusting screw.

(O) Suction valve adjusting screw nut.

(P) Suction valve.

(Q) Injection pump suction lower push rod.

[SSYKAI45]

Fig. 1. Injection Pump and Governor Cam Diagram

Fig. 2. Standard Rotation Governor Diagram
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(R) Injection pump suction upper push rod stem.

(S) Relief valve.

(T) Governor cam roller.

(U) Governor weight; centrifugal force throws the weight

(V) Pivot of the governor weight.

(W) Governor spring adjusting screw; tighten to increase
the speed and loosen to decrease the speed.

(X) & (Y) Governor weight to governor cam pull roads.

(Z) Governor spider, with governor weights, clamped in
fixed relation to the crankshaft.

Fuel Injection System—The fuel injection system includes
the individual injection pumps, fuel tubes, and differential fuel
injection valves for each cylinder, also the driving and control
mechanism for operating the pumps. The pumps are of the cam
operated, constant stroke design with suction valves (P), dis-
charge valves (C), and pressure relief valves (S). Fig. 1 shows
the essential parts of one injection pump with the injection cam
(F) and governor cam (H). Identical pumps are provided for
each cylinder, but they are all driven by the same injection cam
(F), rockers being placed at equal distances around the cam to
make this possible.

Arrangement of Cylinders and Fuel Injection Pumps—
The cylinders are arranged in sequence with No. 1 cylinder at
the governor end. The injection pumps are located on the floor
of the fuel supply reservoir and are arranged the same as the
firing order of the cylinders, with No. 1 pump at the left.

Firing Order—For standard rotation the firing order of the
cylinders on the different engines is as follows:

3 Cylinder 1-3-2.

4 Cylinder 1-3-2-4.

5 Cylinder 1-4-3-2-5.

6 Cylinder 1-4-5-2-3-6.

Timing of Injection Period—The fuel is injected into
each cylinder near the beginning of the downward or power
stroke of the piston. The proper timing of the injection period
in relation to the position of the piston is accomplished by
clamping the governor spider (Z) to the crankshaft in such a
position that the injection pump plunger (B) is at high point a
certain number of degrees before the corresponding piston reaches
top cgnter. This is fully explained under “Injection Timing,”
page 30.

Operation of Injection Pump—As the plunger (B) de-
scends, fuel is drawn into the pump through suction valve (P)
which is held open by the governor cam (H). When the high
point of injection cam (E) moves under the roller (D) and pivots
the rocker, thus moving the plunger (B) up, fuel is discharged
back into the suction passages until the suction valve (P) is
closed. The suction valves are controlled by governor cam (H),
and are closed only when the cam roller (T) is in contact with the
depressed portion of the cam L to M. Injection cam (F) and
governor cam (H) are placed in such relation to each other that
the plunger (B) always starts its movement before the suction
valve is closed; thus, the beginning of injection is controlled by
the position of the governor weights.

With the suction valve P closed, and with the plunger B
rising, a pressure is built up in the pump which forces the dis-
charge valve C off its seat. Fuel is then discharged through the
injection tube A to the injection nozzle where it is thoroughly
atomized and forced into the combustion space.

Control of Injection System—Control of the injection
system is centered in the hand lever at the right of the fuel
pump housing. It has three positions, ‘“Prime,” “Run,” and
“Stop’’ which are plainly marked on the quadrant. The hand
lever is attached to a control shaft which has cams for lifting
the pump plungers (B) and the suction valves (P). See Fig. 3.

With the lever in ‘“Prime” position, the plungers are being
lifted by the control shaft cams; thus the plunger can be worked
up and down by moving the lever from “Run’ to “Prime”’ posi-
tions which is the operation performed in priming. When_prim-
ing a cylinder, the piston must be in such a position that the
corresponding suction valve is closed.

When the lever is in “Stop” position, the lifting cam has been
moved away from the pump plungers, and another cam has
raised the suction valve off its seat. In this position, no fuel
can be delivered to the cylinder, for the suction valve is open
continuously.

With the lever in “Run’’ position, both the plunger and the

suction valves are free, and the fuel injection is controlled by
the governor mechanism.

Fig. 3. Fuel Control Mechanism

4. Governing System

Governing System—The governing system includes the
governor, injection cam (F), and governor cam (H). The gov-
ernor is of the flyball type, and has two spring regulated weights
(U) which pivot about points (V). The injection cam (F) is
keyed to the governor spider (Z). The governor cam (H) is
mounted on the governor spider too, but is free to rotate within
certain limits, being held in position by the two links (X) and
(Y) which are connected to the free ends of the governor weights.

The entire governing mechanism is clamped on the end of the
crankshaft by means of three clamp nuts through the governor
spider (Z). Slotted holes in the spider allow the shifting of the
governor mechanism in relation to the crankshaft.

Operation of Governing System—With the crankshaft
rotating, centrifugal force acts on the governor weights (U).
With a decrease in load, the engine speed increases, and the gov-
ernor weights swing out farther. Through links (X) and (Y),
this movement is transmitted to the governor cam (H), which
is retarded in relation to the injection cam (¥). This causes the
suction valves (P) to close later, and less fuel is delivered to
the cylinders. With an increase in load the opposite is true;
thus, the governor automatically controls the amount of fuel
delivered between certain limits.

Description of Woodward Governor—The governor con-
sists of a rectangular case approximately 1’ square and 214’
high, containing the complete mechanism, including the oil
pump, the relay cylinder for operating the fuel control equip-
ment, flyballs for timing, and link mechanism, ete. This unit is
mounted in the same place normally occupied by the standard
stationary governor and is driven from the end of the crank-
shaft through a short splined shaft and a pair of bevel gears.

In the conventional (direct acting) Diesel engine governor,
the flyballs do not only indicate speed, but also serve as a source
of energy to move the engine fuel pump cam and suction valve
and all intervening connections. Therefore, to make a corrective
fuel change requires quite a sizeable frequency or speed change
in order to produce the force required to overcome the friction
of the governor head, fuel cam, suction valve and other con-
necting parts. 5

In the Woodward Diesel engine governor, the flyballs are very
small by comparison with the conventional type and serve only
to indicate speed. The flyballs transmit the speed indication
to a small valve that is in perfect hydraulic balance, and it is
this valve that controls the oil under pressure to move these
mechanical parts required to relocate the fuel setting. Speed
changes of less than 1/100 of one per cent will cause corrective
movement of the fuel control mechanism.

The Woodward governor is stable, that is, it does not hunt
when the load is added or taken off, which, in cases where
accurate speed control is required, is very desirable. Tests show
the governor capable of accepting full load from no load with
a maximum speed reduction of 49, and returning to normal
speed in approximately three seconds time. The same results
are attained in the rejection of load from full load to no load.

This type of governor can be used on an engine, where there
is only one engine in a plant, or where there are a number of
engines in the same plant operating in parallel. Where there
are several units operating in parallel, with one engine of suffi-
cient capacity to handle the load changes, equipped with a Wood-
ward governor, and all the other units equipped with a conven-
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tional governor, the engine equipped with the Woodward governor
will control the speed of all the other engines to check with that
maintained by the engine equipped with the Woodward governor.
For instructions on the operation of the Woodward governor
see Woodward Bulletin W-2 for IC Type Governor.

5. Lubricating System

Automatic Lubrication—FEach engine is equipped with an
automatic lubrication and circulation system which requires no
attention other than to keep an adequate supply of oil in the
storage tank.

Main Part of System—The main parts of the system are
the force feed lubricator, pressure type oil filter mounted on the
clean oil storage tank, clean oil and used oil sumps each fitted
with a reciprocating pump and strainer, oil rings and wells
for each main bearing, oil reservoir in the governor case, and the
connecting tubes and piping.

Lubrication of Pistons, Piston Pins, and Crankpin—
In operation, the clean oil pump draws filtered oil through a
strainer and delivers it to the force feed lubricator which supplies
lubrication to the pistons, piston pins, and crankpin. Referring
to Fig. 12 it will be noted that two of the lubricator feeds deliver
to oil collectors located in the piston at each end of the piston
pin. These collectors furnish lubrication to the piston pin.
A third lubricator feed leads into the front or scavenge air transfer
side of each cylinder for the lubrication of the piston, and the
fourth feed supplies lubrication to the crankpin bearing by means
of a ring oil collector bolted to the crank web. This collector is
connected to a drilled passage in the crank web and pin which
leads to the bearing. Each feed to the engine is an individual
feed from the lubricator.

Used Oil Filtered and Returned to Tank—The used oil
from the pistons, piston pins and crankpin bearings drains to
the bottom of the respective crankcases and is drained through
pipes to the used oil sump at the governor end of the engine.
The used oil pump transfers this oil to the oil filter where it is
thoroughly cleansed, and then delivers it to the clean oil storage
tank where it is again ready for circulation. Under no circum-
stances should oil ever be allowed to accumulate in the
crankcases.

Lubrication of Governor Mechanism—The clean oil
pump delivers more oil than is required by the force feed lubri-
cator, so the excess oil overflows to the governor case, lubricating
the lubricator drive eccentric and rocker bearings. The 1, 2
and 3 cylinder engines, having fewer cylinders and bearings to
lubricate, have a larger quantity of oil overflowing from the
lubricator. This overflow is more than is required for the rocker
bearings and lubricator drive eccentric so on the 1, 2 and 3
cylinder engines an overflow bypass is provided to return a
portion of the oil directly to the clean oil sump. The oil level
in the governor case is maintained at such a height that the
splash created by the dipping of the governor spider thoroughly
lubricates the governor mechanism, injection cam, push rods,
ete. An overflow pipe permits any excess oil to flow back to the
clean oil sump.

Lubrication of Main Bearings—The oil level in each of
the crankshaft main bearing oil wells is automatically main-
tained by means of a cored passage between the governor case
and the governor-end main Il;ea,ring oil well and an equalizing
pipe connecting this oil well to each of the other wells. Lubrica-
tion is supplied to the main bearings by means of oil rings which
dip into the oil wells beneath. Operation of these rings can be
observed and checked by opening the cover provided in the
top of each bearing cap.

0Oil Level Sight Gauges—All engines are equipped with a
glass sight gauge at the governor end of the oil equalizer pipe for
checking the oil level in the governor case and oil wells. The 4, 5
and 6 cylinder engines are provided with an additional gauge at
the flywheel end of the equalizer pipe.

Floating Dredge Service—When the engine is to be used
for floating dredge service where the crankshaft is not perfectly
horizontal at all times, the main bearing oil well equalizing pipe
must be omitted and an oil sight gauge be provided for each oil
well. Also the cored passage between the governor case and the
governor end main bearing must be plugged. When an order
sgeciﬁes that the engine is to be used for floating dredge service,
this special oil well piping will be installed at the factory without
extra charge.

The main bearing oil rings will function satisfactorily in this
service as experience has shown that the engine may be slightly
tilted end-wise without interfering with the action of the rings.

If the engine is to be direct connected to a direct current
generator or magnetic clutch, brass oil rings must be used, as a

magnetic attraction is sometimes encountere;d which .tends to
make the steel rings stick. Brass oil rings will be furnished for
special direct current installations without extra charge.

6. Cooling Water System

General—An adequate supply of cool soft water is essential
to the satisfactory operation of an internal combustion engine.
Only clean soft water or water which is free from scale forming
ingredients, should be used in the cooling system. Even a thin
layer of scale or dirt on the cylinder jacket walls will act as an in-
sulator and cause overheating and possible breakage. If clean
rain water is available, it is suitable for cooling purposes without
previous treatment. Salt water should not be used for cooling,
as it may cause corrosion in the water jackets. Any hard water
containing lime or magnesia is almost certain to cause scale and
must be treated. To prevent scale deposit, the best cooling system
and the one recommended, is the closed system using only soft
water in the engine jackets.

Cooling System—The cooling water system on these engines
consists of the cooling water passages in the cylinders and heads,
and the necessary equipment for circulating and cooling the
water, such as pumps and heat exchangers. :

The presence of combustion products in the cooling system,
due to defective or loose cylinder head gaskets will form acids
which will attack the metal surfaces. Gaskets must, therefore,
be kept tight and in good repair. Pump glands should be well
packed and tight to prevent infiltration of air and, wherever
possible, positive pressure should be placed on the suction
side of the pump.

7. Air Starting System

Air Starting System—Compressed air is used to start these
engines. The air starting system consists of an air start mechan-
ism on the engine for distributing and admitting the compressed
air to the cylinders, an auxiliary air compressor, steel tanks for
storing the compressed air, and the necessary piping and fittings.

Starting Mechanism—Fastened to the left side of the pump
case housing is the air lever which controls the air start mechan-
ism. See Fig. 4 in the next column. This lever is attached to a

* control shaft which has cams for raising or lowering the air

valves and to which is fastened the disc shut off valve. The
air lever has two positions “Start” and “Run.” These are plainly
marked on the quadrant . :

Each cylinder head on those cylinders which receive starting
air is provided with an air starting check valve. This valve is so
arranged that it is opened by the compressed air during its ad-
mission to the cylinder, but is closed at all other times.

Operation of System—When the lever is moved to the
“Start” position, the disc shut off valve is opened admitting
compressed air to the distributor. At the same time the cams
under the air starting valves are moved out of position, and the
valves are lowered to their respective seats and brought into
contact with the air starting cam. As the engine revolves, the
air starting cam lifts the valves in the proper order, and air is
admitted to the corresponding power cylinder during a portion
of the downward stroke of the piston.

Fig. 4. Air Control Mechanism

When the engine has started, the air lever is moved to the
“Run” position. In this position, the disc valve is closed, thus
stopping the admission of air from the starting tanks, and the air
starting valves are lifted off their seats. With this arrangement,
the cam rollers do not come in contact with the cam while the
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engine is in operation. The disc valve and the lifting cams are
interlocked in such a manner that air cannot be admitted to the
distributor while the starting valves are off their seats.

-

EXHAUST

Fig. 6. Scavenging Diagram

8. Scavenging Air System

The scavenging air is supplied by the piston acting as a
pump. During the upstroke of the piston, air is drawn into the
engine in one of the following ways. (a) From outside the engine
room through an underground conduit into the engine base.
(b) From the engine room through a screen located on top of
the engine base at the flywheel end.

When the air is supplied to the engine by method (a), which
is the preferred arrangement, the intake opening on top of the
base is shut off with a blind flange.

~ When the air is supplied to the engine by method (b), one
intake screen is furnished on 1, 2 and 3 cylinder engines, and
two on the 4, 5 and 6 cylinder engines.

After entering the engine base, the air is drawn into the crank-
case through an automatic air valve during the upstroke of the
piston, and is compressed on the downstroke. Arrows on Fig. 5
indicate the flow of scavenging air through the engine.

Air Filters—Many installations are made under conditions
which require that the air supply be filtered before it enters the
engine. Cement mill, flour mill, and rock crusher installations
are examples.

The assembled filter usually consists of a steel box skeleton
containing 2, 3 or 4 filter cells bolted to the vertical sides. The
filter cell is a shallow steel box, with the filter media consisting
of solid sheet steel plates scientifically graded and expanded.
All surfaces exposed to the passing air are coated with a thin
gln:i of non-evaporating, non-inflammable, non-freezing, viscous

uid.

9. Exhaust System

General—In the discussion under “Type and Cycle,” the
manner in which the exhaust gases are expelled from the cylinders
is explained. Since the satisfactory operation of any Diesel engine
depends a great deal upon the arrangement for conducting these
gases to the atmosphere, it is highly essential that the exhaust
system conform to one of the approved arrangements as outlined

under “Installation Instructions.” If any departure from these
arrangements seems necessary, approval must be obtained from
Fairbanks, Morse & Co.

Exhaust Temperature—Under normal full load operating
conditions with the engine in good condition and proper adjust-
ment and with an approved exhaust arrangement, the exhaust
temperature should be approximately 390°F. to 420°F.

This should be determined for each individual installation.
The temperature will vary to some extent with the temperature
of the incoming air.

Exhaust Arrangements—In conducting the exhaust gases
from the engine to the atmosphere, there are four approved
arrangements as follows:

(a) Underground Conduit—This arrangement, as shown in
Fig. 24, is preferred. It provides especially favorable exhaust and
scavenging conditions under practically all field applications,
and results in the most satisfactory engine operation together
with the best appearance of the installation.

This arrangement consists of a reinforced concrete conduit
extending lengthwise of and adjacent to the foundation. Indi-
vidual pipes from each cylinder lead through expansion joints
into this conduit which in turn is vented to the atmosphere
through a stack. It is very important that the exhaust inlet
and outlet connections to the conduit be at the extreme ends so
that no dead spaces will exist, since under certain conditions
such “dead ends” will seriously interfere with the engine exhaust.

The conduit must be provided with a drain connection, pre-
ferably so arranged that a fixed level of water can be maintained
in the bottom. This will effectively quench all sparks brought
in with the exhaust gases.

(b) Exhaust Pot Arrangement—This arrangement, shown
in Figs. 25 and 26, is satisfactory for installations of more than
one cylinder where it is permissible to run an exhaust pipe
through a side wall or through the roof, or where the installa-
tion of an underground conduit is undesirable.

It is essential that individual exhaust stacks be installed with
each exhaust pot, and where exhaust washing or silencing is
required, an individual washer or silencer for each stack. For
this reason, the arrangement will not be generally desirable for
installations of 4. 5 and 6 cylinder engines where two or three

exhaust pots are required.

(¢) Exhaust Manifold Arrangement—This arrangement
is used for engines with two or more cylinders where a single
stack is necessary or desirable. An exhaust silencer may be
installed if desired.

(d) Dredge Individual Elbow Exhaust Arrangement—
This arrangement, shown in Fig. 27, is suitable only for dredge,
drag line, and shovel installations where space requirements
and weight must be kept to a minimum and where the noise
of the exhaust is not particularly objectionable.

Single Cylinder Engine Standard—For the one cylinder
engine either with or without a silencer, where a conduit cannot
be used, a special exhaust adapter with an elbow and pipe sup-
port is provided. A support is necessary to hold up the weight
of the piping and silencer if used. See illustration page 24.

10. Synchronizer

The synchronizer is furnished as special equipment and may
be installed on the engine in the factory or in the field. For
instructions on installing the synchronizer in the field, see page

Purpose—When the engine is to be used in driving an alter-
nator in parallel with other synchronous machinery, the no load
speed must first be reduced to normal full load speed value before
the alternator can be paralleled. This can be accomplished by
means of a synchronizer as described below.

Description—The synchronizer consists of a mechanism
which includes two coiled springs attached to the governor weights
in such a manner that they oppose the action of the governor
springs. A handwheel is provided by means of which the tension
in the synchronizer springs can be varied. An indicator dial on
the side of the synchronizer shows the position of the control
at all times. The handwheel can be locked in any position by
means of a knurled pin. The no load speed of the engine can be
reduced approximately 25 r.p.m. by means of the standard
synchronizer springs.
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II. INSTALLATION INSTRUCTIONS

1. Layout of Plant

Floor Plan—Lay out the entire floor plan, carefully locating

‘the exhaust and cooling water arrangements, foundations for

sauxiliaries, etc., before erecting the engine. Locate all auxiliary
equipment so that the piping will be as short as possible. Leave
plenty of space around the engine and auxiliaries, and provide
for development and future extensions.

Engine Rotation—The standard rotation of the engine is
clockwise, when facing the engine at the governor end. When
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Fig. 6. Piston Removal Diagram (99YKA32)

HEAD ROOM REQUIRED FOR REMOVING PISTONS
STANDARD LOW MOUNTED ENGINES

ENGINE SIZE A B @ D
TolpiBr R 138" | 7-814" -|. 4-214” 22*
ety o 15-2° | 863" | 4-73¢" 37

SPECIAL HIGH MOUNTED ENGINES

s RGNS R e e 15'-1" ’-1035" | 4'-213" 3'-3"
ML L st 16"-5" 9'-954" 734" -6”

specially ordered, the engine can be furnished for reversed rota-
tion. Fig. 29 shows the engine with standard and reversed
rotations.

Cylinder Position—The standard position of the cylinder
is with the exhaust ports on the right-hand side when facing the
engine at the governor end. See Fig. 29. When specially ordered,
the engine can be furnished with the exhaust connections at the
left-hand side.

Completely Reversed Engine—When specially ordered,
the engine can be furnished with both reversed rotation and
reversed cylinders.

Overhead Clearance for Removing Pistons—When laying
out the plant it is important to provide a convenient means for
removing the cylinder head, piston, etc., in order to facilitate
cleaning or making repairs on these parts. Provide a suitable
overhead hoist as illustrated in Fig. 6, keeping in mind that
the hoist should travel, at least in the direction parallel with
the axis of the engine crankshaft, and if possible, transversely as
well. The overhead clearance required for removing the piston
and connecting rod is shown in the table accompanying the
diagram. The dimension given in the cut for the space occupied
by the hoist is 2’-0”, but this can be reduced several inches by
the use of an army type hoist.

Size of Hoist—The following table indicates the size of
hoist required when removing various parts of the engine. For
general servicing work, a hoist of sufficient capacity to remove the
cylinders will be suitable. For removing the crankshaft or fly-
wheel, the size must be increased accordingly.

SIZE OF HOIST (TONS) REQUIRED TO
REMOVE THE FOLLOWING PARTS

Engine Bore & Stroke 12"x15" 14"x17"
No. of Cylinders..... 1 2 3 i) 2 3 4 5 6
Cylinders: 30000 W 1 1 1 1 1 1 1 1 1
Crankshaft, ...... 1 14 | 2 1 2 3 3 3 4
Flywheel (Belted

Commercial)...... 1% | 1 2 2 2 2 4 4 4
Flywheel (Belted

Electric) .o.oouu.. . 3 1% | 3 4 3 3 4 4 4
Flywheel (Dir. Con.

Eloctric). ..oviases 4 2 2 5 4 4 4 4 4

Piping—To improve the general appearance of the plant,
lay the fuel, water, and air pipes below the floor level wherever
possible. Make a channel in the floor, to receive the pipes, and
cover it with floor plates, or pack the channel with sand and
cover the top with a thin layer of cement. If necessary to remove
or repair the pipes, the thin layer of cement can be broken easily,
the pipes repaired, and the cement readily replaced. It is not
advisable to cement any pipe solidly into a wall or floor.

Lighting—Provide an abundance of light on all sides of the
engine at all times. This is important from the standpoint of
safety as well as economical operation. A well lighted engine
room makes it possible for the operator to detect promptly, any
slight irregularity of operation and to make the necessary adjust-
ments before any serious results develop. :

2. Foundation

Standard Mounting of Engine—The standard mounting
for any 14"x17" engine is that in which the engine base is set
upon a concrete foundation, projecting 7 inches above the
floor line. On a 12”x15” engine, the foundation projects 4 inches
above the floor line. For either size of engine, a pit must be pro-
vided for the flywheel and belt pulley, as shown on the foundation
plan furnished for each engine. Drains should be provided for all
pits.

Special Mounting of Engine—When specially ordered, a
foundation plan will be prepared showing the engine mounted
on a higher foundation with the flywheel and pulley above the
floor line. With this mounting, no pit is required.
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Fig. 7. Foundation from Governor End

Generator Mounting—On a direct connected outfit, the
engine foundation is extended to support the generator, as shown
on the foundation plan furnished for each engine.

Foundation Plan—Prepare the foundation in accordance
with the foundation plan furnished for each engine. This plan
gives the location of the foundation bolts, driving belt, exhaust
equipment, and all outside dimensions. Follow the dimensions
carefully.

Extend the foundation deep enough into the ground to secure
a solid footing; that is, one that will not settle when the engine is
mounted. The foundation plan shows a depth that is sufficient
for solid ground, but Fairbanks, Morse & Company will not be
responsible for the failure of a foundation. Provide a space of
at least three feet all around the engine for easy access by the
attendant.

Foundation Isolation—In all installations where engine
vibrations are undesirable, such as in or near hotels, residences,
offices, etc., it is recommended that the foundation be properly
isolated. For information regarding such isolation, refer to the
Manufacturing Division.

Isolate Exhaust Conduit—When an exhaust conduit is
used, it should be isolated from the engine foundation. The
usual practice is to place an inch board between the engine foun-
dation and the exhaust conduit, and to leave this board in posi-
tion after the remainder of the form is removed.

Foundation Bolts—Set the foundation bolts in tubes or
boxes, extending from the top of the foundation well down into
the concrete, with the ends of the foundation bolts extending
above the foundation, the distance shown on the foundation
glan. The object in using the tubes is to allow the foundation

olts to be sprung slightly, so as to enter the holes in the engine
bage. It is tIl)xerefore important to exclude all concrete from the
tubes while pouring the foundation, as the bolts cannot be sprung
if imbedded in the concrete. Fill the tubes with a thin, rich grout
at the time the finish grouting is poured.

Reinforcing Rods—The foundation may be strengthened
by the addition of reinforcing rods, but their use is not considered
necessary if the foundation is properly constructed.

3. Installing the Engine and Drive Equipment

Erector’s Level—The erector should use a good level. It
should be at least as accurate as the L. S. Starett No. 98 machin-
ists’ level and have a cross level in the base. Check it for each
job by trying it on a smooth surface and noting the position of
the bubble with respect to the graduations on the bubble tube.
Reverse the level and again note the position of the bubble.
If any variation exists, correct the error before attempting to
level the engine. An 8 inch level is the longest that can be used
on certain parts of the engine.

Examine Drain Pipes—Before the engine is set on the foun-
dation, examine the drain pipes from the crankcase to the sump
box to see that they have not been loosened or damaged in

transit. Also check the inter-connection pipes between bearing
wells to see that these have not loosened.

Clean Top of Foundation—The air used by the engine is
drawn in from the space below the crank case and above the
concrete capstone portion of the foundation. Before the engine
is set, remove all dust, chips, dirt, etc., from the under side of
the lower base and the top of the foundation. If dirt in the air
reaches the cylinders, it will cut the working surfaces.

Installation Procedure may be Modified—The following
procedure for installing the engine and driven unit covers general
conditions, and may require modification to apply to a specific
installation. Some erectors may wish to level and grout in the
engine first, and the drive equipment later, which procedure
will be entirely satisfactory. Leveling and aligning the complete
installation first and grouting later is suggested, because it is
thought that by so doing any errors may be more easily rectified.
Any procedure must produce the same final results; that is, all
crankshaft journals must be dead level, and the extension shaft
must be aligned so that there is no distortion of the crank adjacent
to the flywheel in any position of the crankshaft.

Installing Flywheel—The flywheel should be placed on the
crankshaft before setting the engine on the foundation, unless the
flywheel pit is wide enough to permit placing the flywheel after
the engine is in position. Wedge the hub apart, and place the
flywheel on the crankshaft in the position shown on the founda-
tion plan, being careful to align the flywheel keyway with the
shaft keyway. In an installation using an extension shaft and
outboard bearing, when the flywheel is in its proper location the
crankshaft extends through the hub about 34 inch. On an
installation using an overhung flywheel, the wheel is moved
closer to the main bearing and the shaft extends through the
hub about 234 inches on the Model 32E12 engine and 214 inches
on the Model 32E14 engines. Remove the wedges, and tighten
the clamp bolts temporarily so that the flywheel will be tight
on the shaft while the engine is being set on the foundation.
Fit and drive the key. Lining up of the hub faces and final
tightening of the clamp bolts should be done when the extension
shaft is being fitted.

Set the Engine—The engine should now be placed on the
foundation. Support it with leveling screws and steel bearing
plates, allowing clearance for grouting according to the founda-
tion plan furnished with the engine. The leveling screws should
consist of 34 inch by 5 inch, cup point, square head set screws.
The steel bearing plates should be of such size and shape as to
afford a suitable bearing surface and be installed in such a
manner that they can be left in the grouting.

Level the Base—The base should be leveled first. On each
side of every main bearing, scrape sufficient paint from the to
of the lower base to provide a smooth bearing for the level.
Place the level on each of the surfaces and adjust the leveling
screws until an accurate crosswise and lengthwise level is obtained.
In some cases, when leveling a base, it may be necessary to draw
down on one or two of the foundation bolts.
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Flywheel—If the flywheel has not been placed on the crank-
shaft, install it now.

Installing Bearing Pedestal, Sole Plate and Outboard
Bearing—Before installing the outboard bearing, make certain
that the lower shell is scraped to a good bearing surface through-
out the entire length. In cases where it will not be necessary to
remove the extension shaft after it is fitted, the bearing pedestal,
sole plate and lower half of the outboard bearing should be placed
in position before the shaft is bolted to the flywheel. The bear-
ing should be placed low enough temporarily so that it will not
interfere while the extension shaft is being fitted. Where there
is sufficient clearance at the end of the shaft, the lower half of
the bearing may be installed after the shaft is fitted, by sliding
it lengthwise along the shaft.

Fitting Shaft Extension—The shaft extension should now
be fitted to the engine. Loosen the flywheel hub clamp bolts
and drive in a wedge lightly. Then bolt the shaft extension
to the hub. This will line up the faces of the hub by pulling
them up against the flange of the extension shaft. Remove
the flywheel wedge and tighten the clamp bolts. It is essential
to fit the hub faces accurately to a good contact over the entire
bearing surface and so that the extension shaft will run true.
Mark the flange and hub so that if the extension shaft must
be removed it can be replaced in the original position.

Fitting Flexible Couplings—If the extension shaft is
connected to the engine by means of a flexible coupling, instead
of by a rigid flanged coupling, use the same care in aligning
the flexibly coupled shaft as would be used in the case of a
rigidly coupled shaft. Then the flexible coupling takes care
of any misalignment due to expansion or to wear of the parts.
The flywheels used with installations having a flexible coupling
are so light that the bending effect on the crankshaft can be
disregarded.

Aligning Outboard Bearing—When the extension shaft
has been fitted, the outboard bearing should be aligned. All
parts such as pulley or rotor and stator should first be in posi-
tion. Then, with several shims between the bearing and sole
plate, so that vertical adjustment can be made in both direc-
tions, adjust the position of the bearing to make the following
conditions true. The journal next to the flywheel should be
dead level, and the distance between the last two crank webs
should be exactly the same when the crank is in the top and
bottom positions. Measurements should be taken with an
inside micrometer or an instrument equally accurate, preferably
a Starrett #696 Crankshaft Distortion Gauge.

See Fig. 8 which illustrates incorrect and correct alignment.
The two upper figures show the distortion of the crank next
to the flywheel when the outboard bearing is placed on the
same level as the main bearings. Dimensions “A” and “B”
indicate the difference in the measurements for the two vertical
positions of the crank. The lower figure shows the correct
alignment. Dimension “C” will be the same for all positions of
the crank.

Horizontal position of the outboard bearing may be checked
by measuring the distance between the last two crank webs
when the crank is in the two horizontal positions.

After the outboard bearing is installed and the extension
shaft is fitted to the engine, place the distortion gauge between
the cheeks of the cranks of all the cylinders. The distortion
gauge should read very close to zero at all points. A deviation
from a zero reading will indicate that the shaft is not bearing
properly in the main bearing. Adjustment of the engine base
leveling screws should be made until the deviation is corrected.

Filling Rail Jack Cutouts—After the engine is set fill the
rail jack cutouts with ordinary concrete and allow to set before
the grouting is poured.

Finishing Grouting—Re-check the alignment of the engine
and extension shaft, then pour the finishing grouting. The foun-
dation plan calls for finish grouting to be poured after the engine
is carefully leveled and blocked in place. Grouting should also
be poured under the outboard bearing sole plate and the gener-
ator stator foundation (if used). Make this finishing grouting
from one part of cement and two parts of sand, with sufficient
water added to make it flow freely. Build a board form around
the top of the foundation to retain the grouting. Extend the
grouting 34 to 1 inch up on the base. When the grouting has

FLYWHEEL ,ROTOR

OUTBOARD
BEARING

MAIN BEARINGS

CORRECT ALIGNMENT
= [OBYKA734]

Fig. 8. Alignment Diagram
(This diagram is greatly exaggerated for
illustrative purposes.)

set, slightly, remove the form and cut away the excess grouting
outside of the base. Pack the grouting in under the edge of the
base, and finish the edge with a bevel. The grouting should
flow over the whole surface of the foundation. To improve
the appearance of the foundation above the floor, plaster it
with a rich mixture of cement and sand.

After the grouting is hard make sure that the anchor
bolt nuts are tight. Remove the leveling screws and fill each
hole with a cork. The corks can be trimmed off flush and the
base painted with engine paint.

Final Check of Alignment—When all work as outlined
above has been completed, make a final alignment check of the
entire installation before starting the engine.

4. Fuel Supply System

Since the fuel tank and the suction and overflow pipes (and
the gravity feed fuel regulator, when used), are the only parts
of the fuel supply system that are not incorporated in the engine,
these parts are the only ones that need be considered under the
installation of the system.

(a) Installation of System without Gravity Feed Fuel
Regulator.

Fuel Tank Location—A galvanized steel fuel supply tank
is required for each engine. Connect it to the engine with the
suction pipe 3 and overflow pipe 4, as shown in Fig. 10. Locate
the fuel tank outside of the building in a covered pit accessible
for filling, and place it in a horizontal position so that the suc-
tion lift can never be greater than 10 feet. This applies when
light fuels are used; for heavy fuels, use heaters, larger pipes or
less suction lift.

Place unions close to the regulator, in all pipe lines entering it.
Extend the pipe, connecting the overhead tank, with the regulator
reservoir, about six inches into the tank to permit any sediment
in the fuel to settle in the bottom of the tank so as to prevent any
foreign matter from entering the fuel regulator. It is advisable
to provide a gauge glass on the overhead tank to indicate the
amount of oil in the tank and also to show any water that may
accumulate in the bottom of the tank. This water should be drained
off before it reaches the level of the top of the fuel outlet pipe.

Piping—When the tank is furnished by Fairbanks, Morse &
Co., the proper connections for suction and overflow pipes are
included. Use the size of pipe to fit these connections. In con-
necting the fuel tank with the engine, wash out every piece of

ipe or joint with gasoline or kerosene to remove all scale and
oose matter, which, if left in the pipes, would interfere with the
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proper working of the valves. All tanks should be provided with
drains for removing residue and water and for periodic cleaning.

When the piping is installed, three-way cocks should be placed
in both the suction and overflow piping so that fuel consump-
tion can be checked from time to time.

Joints—Make all fuel pi}fe connections carefully and use
shellac to insure tight joints. Thoroughly clean the pipe threads
with gasoline to remove all trace of oil before applying the shellac.
Shellac will not stick to an oily surface, consequently an oil tight
joint cannot be made unless the shellac is applied to clean threads.

Overflow Pipe—The engine is shipped with & union attached
to the lower end of the overflow pipe from the fuel reservoir. To
this union connect the return pipe and carry it down to the floor
or through the floor as required, and back to the fuel tank with a
gradual descent for the free return of surplus fuel.

Vent—A vent is provided in the side of the filler pipe. Care
should be taken that the cap is not secrewed down so far that
this hole will be covered.

Storage Tank Capacity—It is advisable to install a storage
tank having the capacity of a tank car, and placed at such a
1ev¢;: that the fuel will flow by gravity into the smaller supply

ank.

(b) Installation of System with Gravity Feed Fuel
Regulator.

Gravity Feed Fuel Regulator—The gravity feed fuel regu-
lator is special equipment and is necessary in installations where
the fuel storage tank is located above the level of the injection
pump. The function of the regulator is (1) to control the amount

FILLER

/»VENT

of fuel supplied to the auxiliary fuel pump, (2) to provide for the
overflow from the auxiliary fuel reservoir, (3) to provide for the
overflow from the fuel pumps, and (4) to provide for the preheat-
ing of the fuel by means of the outlet water from the engine water
jacket. Preheating is necessary only when the fuel is a very
heavy oil or when it is exposed to low temperatures.

Clean Pipes and Connections—In connecting the regu-
lator to the engine, carefully wash with gasoline or kerosene,
each pipe and fitting used in order to remove all dirt or scale,
which, if left in the piping, would seriously interfere with the
operation of the valves.

Pipe Connections—All water and fuel pipe connections
must be absolutely tight. Use shellac on fuel pipe joints and white
lead on water pipe joints.

Arrangement of Equipment—Fig. 11 shows a typical
arrangement of the regulator and piping. The regulator may
be placed on a low bracket on the wall, on the floor, or in a
pit below the floor level. Make dimension A about nine inches
deep. In any case, the regulator must be placed below the
unions B and C. Connect the overhead fuel tank to the regu-
lator reservoir through the lower hole, tapped for 34 inch pipe.
Place a shut-off valve in this line and keep it closed when the
engine is not operating. Connect the fuel overflow pipe on the
engine to the upper hole, tapped for 34 inch pipe, in the regulator
reservoir. Connect the fuel suction pipe on the engine to the
middle hole, tapped for 14 inch pipe, in the regulator reservoir.
Place a check valve in the suction line in order to keep the
auxiliary fuel pump primed and a shut-off valve to prevent
the loss of oil when disconnecting the fuel pipe at the union C.
When valve E in the engine water outlet pipe is open, the water
enters the regulator water jacket and heats the fuel but when the
valve is closed, the water passes out through the engine water
outlet pipe without circulating through the reservoir water jacket.

T e

_ DRAIN TO SEWER

Fig. 10. Fuel Piping Diagram
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Fig. 11. Gravity Feed Fue! Regulator Diagram

5. Lubricating System

The pressure type oil filter and clean oil storage tank are
mounted near the engine and connected to the clean and used
oil sumps as shown in Figs. 12 and 13. All other parts are either
attached to or incorporated in the engine itself; so installation
work on the lubricating system requires only the proper setting
and connecting of the filter and storage tank.

Necessity for Proper Oil Levels—As previously explained
under the operation of the lubricating system, the oil in the
governor case and each of the main bearing oil wells is maintained
at a common level by means of equalizing connections. The
level is maintained by the clean oil circulating pump, and is
determined by the vertical overflow pipe leading to the clean oil
sump. For best operation, the oil level in the governor case
should coincide with the upper end of the overflow pipe. If the
level in the engine is allowed to drop because of an insufficient
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Fig. 12. Lubrication Diagram
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supply to the clean oil pump, the governor spider and main
bearing oil rings will swing clear of the oil and lubrication will
cease. On the other hand, if the level is excessively high, oil will
overflow from the bearing oil wells and flood the crankeases.

L PPE FROM
STORAGE TANK 70
CLEAN OIL SUMP

£ OVERFLOW PIFE
FROMUSED OIL
SumMP

2’ corPER TUBING
FROM USED OIL
PUMP TO FILTER

Fig. 13. Piping at Lubricating Oil Sump

Install Storage Tank at Proper Level—In order to main-
tain the correct oil level, the clean oil storage tank must be so
located that when filled nearly to the top of the sight gauge
glass, the level in the tank will be slightly lower than the upper
end of the governor case overflow pipe. This condition will be
met when the maximum level in the storage tank is not less than
8 inches below the center line of the engine crankshaft as indi-
cated in Fig. 12. An adequate supply of oil to the clean oil cir-
culating pump will be assured if the level in the storage tank is
not allowed to drop lower than 2 inches above the connection
to the clean oil sump. By so locating the storage tank that the
bottom is 22 inches below the center line of the engine crank-
shaft, the upper and lower permissible oil levels will be within
range of the sight gauge. If desired, the gauge may be marked
at the maximum and minimum levels for ease in checking.

Piping—Connect up the piping as shown in the two diagrams.
Details of the piping at the lubricating oil sump, are shown in
Fig. 13. The 14" overflow pipe from the sump should be run to
some point where the oil may be collected. Oil will overflow only
in case the used oil pump should fail to operate. The other con-
nections are self-explanatory.

6. Cooling Water System
WATER SUPPLY

An adequate supply of cool soft water is essential to the satis-
factory operation of an internal combustion engine. Only clean
soft water or water which is free from scale forming ingredients,
should be used in the cooling system. Even a thin layer of
scale or dirt on the cylinder jacket walls will act as an insulator
and cause overheating and possible breakage. If clean rain water
or distilled water is available, it is suitable for cooling purposes
without previous treatment. Sea water is suitable for cooling
purposes when the engine is specially equipped to resist corrosive
action set up by salt water. Any hard water containing lime or
magnesia is almost certain to cause scale and must be treated. To
prevent scale deposit the best cooling system and the one recom-
mended is the indirect system, using in the engine jackets only
soft water which is cooled by means of raw water and some form
of heat exchanger.

TREATMENT OF HARD WATER

When the cooling water supply is known to contain scale
forming ingredients, a reliable manufacturer of water softening
systems should be consulted. Two methods of water treatment
are in general use, the proper one of which should be prescribed
by a competent authority, after an analysis and survey has been
made of the particular case in question. Such a diversity exists
in the characteristics of water found in different localities that
no intelligent recommendations can be given until all data are
available.

The general methods of water treatment are:
(a) Chemical Treatment.
(b) Zeolite Treatment.

Method (a) consists of the addition of certain chemicals to
the water which react with the salts, sulphates, carbonates, etc.,
held in solution. This reaction precipitates most of the scale
forming ingredients so that they can be removed by settlement
in separate tanks before putting the water in the cooling system,
or it may leave some of them in solution, but so change them
that no scale will be deposited.

Method (b) consists of forcing the water to be softened
through a bed of “Zeolite”” sand. This mineral, commonly known
as the green sands of New Jersey, has the property of removing
calcium and magnesium elements from the water and replacing
them with sodium, or, in other words, changing the scale forming
lime and magnesia salts to sodium salts, which are not scale
forming. By properly regulating the flow of water through the
“Zeolite” sand scale forming salts can be removed. After a
certain amount of water has been treated, the active sodium
in the Zeolite becomes so far exhausted that the water is no
longer properly softened. The Zeolite is then rejuvenated by
passing brine (made from common salt), through it. During
this process, the lime and magnesia elements held by the Zeolite
are exchanged for the sodium element in the salt, the lime and
magnesia being carried away to waste as calcium and magnesium
chlorides. After a short time, usually from 10 to 25 minutes,
the Zeolite will have resumed its original state and the treatment
can be stopped. Salt consumption and the frequency of regenera-
tion will be governed by the hardness of the water and the
amount to be treated. If uninterrupted service is required,
either a duplicate plant or a storage tank of proper capacity
must be installed.

Treated jacket cooling water which is recooled and recirculated
will require a certain percent of make-up to replace evaporation,
which tends to concentrate the scale forming salts in the system.
Concentration can be held at a safe value by wasting a portion
of the water in the system and replacing with freshly treated
water, the amount wasted depending upon the rate of evapora-
tion and the degree of elimination of scale forming salts from the
treated water. As permissible concentration is governed in
every case by the chemical character of the treated water, no
general statement can be made as to either a safe value or the
method to be employed in determining it. These points must be
determined by the manufacturer of the water treating system
in use and recommendations made accordingly.

WATER CIRCULATION THROUGH THE ENGINE

Main Inlet Manifold—Cooling water is distributed to
each cylinder and cylinder head water jacket by means of a
main inlet manifold located on the exhaust side and connected
to each cylinder at the lowest part of the water jacket. Individual
regulating valves for balancing the jacket water temperatures
of the several cylinders are installed in the main inlet manifold.

Outlet Manifold—Cooling water is discharged from the
cylinders through individual overflow pipes connected at the
tops of the cylinder heads, and then flows into the outlet mani-
fold connected to the cylinder heads. The outlet manifold is
furnished in two types as specified on the order; ‘‘open,” in
which the overflow pipes discharge into funnels attached to the
manifold, and “closed,” in which the connection between the
cylinder head and outlet manifold is closed. With the “closed”
water outlet manifold, provision should be made for venting at
the highest point of each cylinder. Fig. 14 shows a suggested
method. A cooling water thermometer is provided at each
cylinder for indicating the temperature of the outlet water.

Injection Valve Cooling—Cooling water is circulated
through the injection valves. On engines with the “open” water
outlet manifold, the injection valve cooling water outlet from



II. Installation Instructions—Fairbanks-Morse Diesel Engines

3300E, Pago 13
Jan., 1940

each valve is piped by means of copper tubing to each funnel.
On engines with the “closed” water outlet manifold the outlet
from each valve is piped to a header which must be piped sepa-
rately to the hot well or drain. Connect each valve directly to
the engine cooling water inlet header. This is necessary so that
the valves will get the coolest water and at the highest pressure.
-This is indicated in Fig. 14.

COOLING WATER CIRCULATION RATES

The proper cooling of the cylinder, eylinder heads and pistons
of a Diesel engine is one of the most important functions of
Diesel engine operation. In the different types of engines, the
amount of heat transferred from the engine to the cooling water
is not the same and consequently the range of temperature from
the outlet to the inlet is variable.

To avoid extremes of expansion and contraction between
various parts of the engine, it is desirable to keep this tempera-
ture range small. Furthermore, air and steam accumulations
must be rapidly removed. To accomplish this, a large amount
of water must be circulated at a relatively high rate of flow.

The two kinds of systems used are:

(a) Indirect
(b) Direct

In (a) soft water is circulated through a closed system com-
posed of the engine jackets, a water cooled heat exchanger or an
air cooled radiator, an expansion tank and the necessary pump,
piping and fittings. With this system a maximum ecylinder
outlet temperature of 160°F must not be exceeded. At full
load, approximately 30 gallons of soft water per brake horsepower
per hour must be circulated to maintain satisfactory cooling
and with this condition a temperature range (outlet to inlet) not
exceeding 15° must be maintained. A temperature range of
from 5° to 7° is preferable. If the engine runs too cool it might
be necessary to divert a portion of the warm outlet water to the
pump suction. In indirect systems the flow of soft water should
never be restricted. The engine temperature should be con-
trolled by controlling the flow of raw water or air or by by-
passing warm soft water from the engine outlet back to the
engine inlet without going through the cooler or radiator.

The heat exchanger or the radiator should be large enough
and the flow of raw water or air should be sufficient to maintain
the temperature indicated for the soft water. It is not necessary
to maintain the small temperature range in the raw water
circuit as in the soft water circuit. The raw water used for the
heat exchanger is recooled by means of a cooling pond or tower
or it may be wasted. Systems of this sort are illustrated on
pages 15, 16 and 17.

P _e——~

In (b) all the water used is circulated through the engine
system which consists of the engine jackets, a cooling pond or
tower (if used) and the necessary pump, piping and fittings.
The water may be recooled by means of a cooling pond or tower
as indicated and then recirculated or, if plenty of soft water is
available, the water may be wasted (allowed to run back to the
river or lake or other source from which it was obtained).

With a direct cooling system, using water in which the con-
centration of scale forming ingredients can never become harm-
ful, a maximum cylinder outlet temperature of 140°F may be
maintained but must not be exceeded.

With a direct cooling system, using raw water having a
limited amount of scale forming ingredients, the maximum
cylinder outlet temperature of 120°F must not be exceeded.

In all direct cooling systems the circulation rate must be
approximately 20 gallons per brake horsepower per hour and
the temperature range (outlet to inlet) of 5° to 15° should be
maintained. To maintain this temperature range, it may be
necessary to divert a portion of the warm outlet water to the
suction of the circulating pump. Direct cooling systems are
illustrated on pages 18, 19 and 20.

METHOD OF CIRCULATION

Pogitive Circulation—In any type of cooling system for
these engines it is necessary to positively circulate the cooling
water through the engine water jackets. Positive water circu-
lation can be insured either by pumping the water directly
through the water jackets or by pumping the water to an over-
head tank and allowing the water to circulate by gravity. -

Figs. 15, 16, 17, 19 and 20 show cooling water systems in
which the water is circulated through the engine by gravity.
Figs. 18 and 21 show cooling water systems in which the water
is circulated through the engine by means of a pump.

CIRCULATING PUMPS

Pump Capacities—The capacity of the water pumps
depends upon the type of cooling system installed. See above
under “Cooling Water Circulation Rates.”

Centrifugal Pumps—Centrifugal Kumps are recommended
for circulation of cooling water when the total dynamic head is
within their range of performance. When the head is beyond this
range or if a suction lift is imposed then positive displacement
pumps must be used.

Positive Displacement Pumps—When positive displace-
ment pumps are used they must be fitted for hot water. A
pressure relief valve must be installed in the discharge line
close to the pump without a shut-off valve between it and the
pump. Set the relief valve 5 pounds per square inch higher
than the discharge pressure.
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Location of Pumps—All centrifugal pumps should be
located in such a position that the top of the pump is below the
low water level.

GENERAL INSTALLATION DATA
ON COOLING SYSTEMS

Schematic Layouts—The cooling system diagrams shown
on the pages immediately following are schematic layouts show-
ing in a general way only, the method of connecting up the
various types of cooling systems described later in the text.

Manifold Pipe Connections—Details of the manifold
pipe connections are shown on the pipe connection plan which is
furnished with each engine. Pipe sizes tabulated on this page
refer to the main inlet and outlet pipes. The piping should be
run down into a trench under the floor, by the shortest route;
otherwise, run the pipes horizontally to the wall and then down,
making the neatest and most convenient arrangement possible.

Emergency Cooling Water Connection—When running
water under pressure or from a high tank is available, the piping
should be so arranged that in an emergency, the regular cooling
water supply can be shut off and the running water used instead.
Such a precaution may eliminate costly shut downs, if repairs
in the cooling water system should become necessary. The
emergency inlet and outlet connections may be made at the
opposite ends of the manifold from that used for the regular
cooling water system, or the emergency supply may be run into
the overhead tank.

Engine Control Valves—The inlet water manifold is
equipped with control valves at each cylinder. These valves
should be wide open when the engine is first started. After the
temperatures have become constant, the valves on the cylinders
having the lowest temperatures should be adjusted until the
outlet temperatures of all c¢ylinders are uniform.

Water Supply Valves—A valve should be placed in the
main supply line as shown in the diagrams. This valve should
not be used to regulate the flow of water to the engine, unless the
rate is in excess of the recommended rate.

Water Inlet Valve—When the emergency cooling water
connections are made at the opposite end of the manifold from
the regular connections, a valve should be placed in each inlet
line. With this arrangement, the emergency inlet will be closed
when the regular inlet is being used, and vice versa.

‘‘Open’’ Discharge Connections—When the cooling water
outlet is piped to a hot well or to waste at a point below the
water outlet manifold, an open overflow pipe is provided for
each cylinder. These overflow pipes connect to the upper part
of the cylinder heads and discharge into individual funnels
attached to the water outlet manifold. This arrangement enables
the operator to observe the water circulation and also permits
any steam or air to escape to the atmosphere.

‘‘/Closed”’ Discharge Connections—Individual -closed
discharge connections are provided from the cylinder heads to
the water outlet manifold. These pipes have two tapped holes,
one for 34" pipe to accommodate a vent or riser, and the other
for 15" pipe to take the cooling water thermometer.

Thermometer—Screw the thermometers into the openings
provided in each water overflow pipe. These thermometers indi-
cate the temperature of the cooling water as it leaves each
cylinder, and their location should not be changed.

Inexpensive high temperature alarm devices may be obtained
and are recommended equipment.

Venting for ‘‘Closed’”’ Discharge Connections—On
engines with the closed discharge connections, provision must be
made for venting to the atmosphere any steam or air which may
separate from the cooling water. 34" pipe tap openings are pro-
vided in each overflow pipe. Individual vent pipes may be in-
stalled in these openings, or the openings may be connected to a
header pipe which is given a slight upward slope toward the
outlet end and which may be connected to a high grade air trap
located in the engine room, or to the overhead tank.

Pressure Relief Valve—On cooling systems using a dis-
placement pump which discharges directly to the water jackets, a
pressure relief valve must be installed near the pump discharge.
This valve should be set to open at a pressure of 5 pounds per
sq. in. higher than the working pressure in the system.

Pump Shut-off Valves—All water pumps should be
equipped with valves on both the suction and discharge sides
to allow the removal of the pump without draining the system.

Low Water Alarms—Low water alarms of a good commer-
cial type should be installed in the overhead tank and hot well
to warn the operator when the supply has reached the low level.

Overflow Connections—All tanks, hot or cold wells, catch
basins, ete., should be provided with overflow pipes connected to
some other part of the system or to the sewer.

Drains—The lower water manifold is provided with drain
connections to which a drain pipe may be attached. Plugged
openings are provided in the lower flange of each cylinder for
completely draining the cylinders when there is danger of freez-
ing or when the jackets are cleaned. On multi-cylinder engines,
where frequent draining is necessary a drain header should be
connected to these openings. All other low points in the system
should be provided with proper drains.

Connections and Fittings—Make all water connection
joints tight, using white lead. Avoid unnecessary bends, and use
gate valves throughout the system to minimize pipe friction.

Cooling Water Pipe Sizes—The following pipe sizes are
recommended in piping cooling water to the engine. They are
based on a circulation of 30 gallons per rated engine horsepower
per hour, and on a friction head corresponding to 100 feet of
straight pipe. Should this value be exceeded by the length of
run, or by the introduction of an excessive number of ells in the
line a correspondingly larger pipe size must be selected.

Anti-Freeze Solutions—Where there is a possibility of
freezing, an anti-freeze solution may be used if desired. A
reliable variety of anti-freeze material should be used and the
strength of the solution must at all times be sufficient for ade-
quate protection.

Cooling Water Pipe Sizes:

Water Pipe Size, Inches
Model | Number Outlet
No. Cylinders
Inlet Closed Open
Overflow Overflow
32E12 i 114 1% 2
2 215 43 3
3 215 3 3
32E14 1 2 2 214
2 215 214 3
8 3 3 4
4 3 3 4
5 4 4 5
6 4 4 5

COOLING SYSTEMS

General—After the cooling water has been circulated through
the engine water jackets, the temperature is raised, and the
water must either be wasted or recooled. The choice of a cool-
ing system will depend so much upon local conditions that only
the most general of recommendations can be made for an installa-
tion without first taking a complete survey. The following out-
line and descriptions cover the more important points in connec-
tion with each system. The piping layouts show in a general
way only, the method of connecting up the various types of
cooling systems. They are not intended to give the exact loca-
tion of equipment or piping, as local conditions must determine
the most convenient and practical arrangement.
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Outline of Cooling Systems#-The following outline shows
the principal cooling arrangements for stationary installations,
in their order of" desirability.

I.  Closed Cooling System:

a. Engine cooling water re-cooled by means of raw water and
1. Commercial Heat Exchanger, or
2. Pipe Coil Cooler.

In which system the raw water is either
1. Wasted or
2. Recooled by
(a) Spray Tower, or
(b) Cooling Tower, or
(¢) Spray Pond
b. Engine cooling water re-cooled by means of air and
1. Radiator.

II.  Atmospheric Cooling System:
Engine cooling water recooled by means of
1. Spray Tower, or
2. Cooling Tower, or
3. Spray Pond.

III. Running Water Cooling System:
Engine Cooling water circulated and run to waste.
1. Untreated water may be used when suitable.
In the outline of cooling arrangements above, the recooling

systems are shown as preferable to running water systems
because in a great majority of installations, the available water

-

supply is limited or if not limited, will not be suitable for cooling
purposes on account of hardness. In localities where an un-
limited supply of suitable water is available, the running water
system is obviously preferable.

Indirect System—If a recooling system is used, either
on account of searcity or scale forming properties of the available
water supply, an indirect cooling system is strongly recommended.
In this system soft rain water or treated water is circulated
continuously through the engine water jackets and is recooled
by means of a heat exchanger. Raw water, used as the cooling
medium, can either be wasted or recooled. The indirect cooling
system is always to be preferred as the soft cooling water is not
exposed to the atmosphere, and evaporation losses are negligible.
For this reason, a small and inexpensive water softening plant
will take care of all make-up water requirements.

Direct System—In case the installation of an indirect cool-
ing system is undesirable, a direct cooling system using an atmos-
pheric recooler such as a spray tower, cooling tower, or spray
pond can be used. In this system, the engine cooling water is
recooled both by exposure to the open air and by evaporation.
The losses by evaporation and windage will average approximate-
ly 2149, which must be made up with raw water treated to
“zero” hardness. Weekly samples of the water in the system
should be submitted to the manufacturer of the water softening
system to make sure that concentration is not taking place with
resultant increase in hardness. A larger water treating plant will
be required for treating make-up water than is necessary for the
indirect or closed system. With this system it will be necessary
to treat the jackets occasionally with acid, as there will be a
gradual accumulation of scale due to imperfect manipulation of
the treating system.
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Fig. 16. Indirect Cooling System
Using Spray Tower and Commercial Tubular Cooler

Cooling Water Heat Exchangers—The heat exchanger may
be either a pipe coil or a commercial type of recooler.

INDIRECT OR CLOSED COOLING SYSTEMS

Pipe Coil Heat Exchanger and Cooling Tower—Fig. 15
illustrates an indirect cooling system using a pipe coil type of
heat exchanger and a cooling tower.

Commercial Cooler and Spray Tower—Fig. 16 illustrates

an indirect cooling system using a commercial tubular cooler and
a spray tower.

Commercial Cooler and Spray Pond—Fig. 17 illustrates
an indirect cooling system using a commercial tubular cooler
and a spray pond.

Radiator Cooling System—Fig. 18 illustrates an indirect
cooling system using a radiator. This cooling system is some-
what different from the three systems listed above, and will be
discussed separately on page 19.

Circuits Discussed Separately—Since the primary or
engine cooling circuits in the three diagrams are somewhat simi-
lar, and the same is true of the secondary or raw water circuits,
the two circuits will be discussed separately.

Primary or Engine Cooling Water Circuit

Main Parts—The main parts in the primary circuit are
(1) Water Softener, (2) Pipe Coils or Commercial Tubular
Cooler, (3) Circulating Pumps, (4) Gravity Tank, and (5) Hot
Well. Other parts making up the complete circuit are the engine
water jackets, piping, strainers, valves, low water alarms, etc.

Water Softener—When the water is not suitable for cool-
ing without being treated, some method of treating the water, as
described on page 12, must be used. The size of the softener to
be used will depend upon installation conditions. Where only
water in the primary circuit is to be treated, a small softener will
suffice, but where the water in the secondary circuit must also
be softened, a much larger softening plant must be provided.
Connect up the softener as shown in the diagrams.

Commercial Tubular Cooler—If a commercial tubular
cooler is to be used, it should be of a reliable make. Connect the
cooler into the system as indicated in the diagrams.

Commercial coolers should be installed in a vertical position
wherever possible as the tube bundle can be more readily re-
moved and replaced when cleaning, and less floor space is re-
quired. The raw and soft water compartments must be vented
at the highest points to avoid air pocketing.
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Pipe Coils—Pipe coil coolers should be purchased from a

reliable manufacturer of such equipment. These manufacturers
can ordinarily be expected to install the system so as to function

most efficiently.

should be placed on the suction pipe, and a low water alarm

should be installed in the well.
Pipe Sizes—The table on page 14 gives recommended pipe

sizes for the various engines.

Secondary or Raw Water Cooling Circuit

Overhead Tank—The overhead tank should have a capacity
of from 2 to 5 gallons per rated horsepower and should be placed
at a minimum height of 15’-0” above the highest point in the

water jacket.

The tank should be equipped with a low water

alarm. Connect up the tank as shown in the diagrams.

Hot Well—The hot well in the primary circuit should have a
minimum capacity of 6 gallons per rated engine horsepower, and
preferably should have a capacity sufficient to allow draining of
the engine water jackets and overhead gravity tank. A strainer

Main Parts—The main parts of the secondary circuit are
(1) Spray Tower, Cooling Tower or Spray Pond, (2) Water
Softener, (3) Distributor, (4) Circulating Water Pump, and (5)

Catch Basin.
Cooling Water—It is highly desirable that the cooling water

for the secondary circuit be free from scale forming ingredients,
for scale on the pipes or in the cooler will cause a marked reduc-
tion in their efficiency. If an unlimited supply of reasonably soft
water is available for this purpose, the water may be run to
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waste after passing over the cooling coils, but when the supply is
limited or the water must be softened, some form of an atmos-
pheric recooler will be desirable.

Spray Tower—The spray tower, due to its compactness and
cooling efficiency, will be found most suitable for a majority of
installations. These towers can be installed on the roof, which
not only utilizes otherwise useless space, but provides a free
circulation of air which is essential for rapid cooling. A general
%‘rrangement of a cooling system using a spray tower is shown in

ig. 16.

When installing spray towers, they should be so located that
free circulation of air will be unhindered by proximity to sur-
rounding walls, or, when several towers are installed in a group,
a minimum distance between towers must be maintained. Mini-

OQVERHEAD
TANK

but which is necessarily not of the most efficient and modern
des1%ln.d Installation of a cooling tower on a roof is not recom-
mended.

Spray Pond—A spray pond for recooling the water in the
secondary circuit can be installed where sufficient space is avail-
able, and where a cooling tower or spray tower is not desirable.
Spray nozzles should be purchased from a reputable manu-
facturer who will also give the necessary specifications for con-
structing the pond. A general arrangement of a cooling system
using a spray pond is shown in Fig. 17.

Operation of the Systems.

(d) Pipe Coil Heat Exchanger and Cooling Tower

Primary Circuit—The pump in the primary circuit draws
water from the hot well, and forces it through the pipe coil cooler
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Fig. 19. Direct Cooling System
Using Spray Tower

mum recommendations are 8 feet clear distance between towers
amill 20 feet clear distance between any tower and the nearest
wall.

Cooling Tower—A cooling tower for recooling the water in
the secondary circuit is shown in Fig. 15. If a cooling tower
is to be installed, it is strongly recommended that a reputable
manufacturer of cooling towers be consulted, so that the very
best type of tower for any specific installation will be obtained.
The Manufacturing Division is prepared to furnish working
drawings for an efficient type of cooling tower particularly for
single unit installations which is free from all patent interference

to the overhead tank. From this tank, the water flows by gravity
through the engine water jackets and back to the hot well,
where it is ready for circulation again.

Secondary Circuit—The pump in the secondary circuit
draws water from the reservoir below the tower and delivers it to
the distributor in the cooling tower. The cool water is then
collected in a second reservoir above the pipe coils from which
it is distributed over the pipe coils. The warm water is collected
in the lower reservoir where it is again ready for circulation.

Temperature Control—The pumps should be regulated so
that approximately 30 gallons of water per rated horse power per
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Fig. 20. Direct Cooling System
Using Cooling Tower

hour are being circulated in each circuit. The jacket water
temperature is controlled by adjusting a by-pass valve in the
secondary circuit. In this way, some of the warm water may be
diverted into the upper reservoir without going through the
cooling tower, and the proper temperature may be easily obtained
without varying the quantity of water circulated through the
cooling water jackets.

(b) Commercial Cooler and Spray Tower

The operation of this system is similar to that of the pipe
coils and cooling tower.

(¢) Commercial Cooler and Spray Pond

The operation of this system is similar to that of the pipe
coils and cooling tower.

Radiator Cooling System

Fig. 18 shows a radiator cooling system. With this system,
the circulating pump forces the water directly through the
cooling water jackets and into the radiator. A fan must be
provided to force air through the radiator. A heat exchanger
such as a commercial tubular cooler may be substituted for the
radiator, but then a secondary or raw water circuit must also be
provided as described on page 17.

DIRECT OR ATMOSPHERIC COOLING SYSTEMS

General—As explained previously, direct or atmospheric
cooling systems are not generally desirable for direct cooling of
the engine circulating water, due to the danger of concentration
of scale forming salts through evaporation. By very careful
treatment of the make-up water, satisfactory results can be
obtained, but in the majority of cases the indirect or closed
system will prove to be the most desirable.

Direct or Atmospheric Cooling Systems—The direct
or atmospheric systems to be discussed are (a) Spray Tower
System, (b) Cooling Tower System, and (c¢) Spray Pond System.
Figs. 19 and 20 show these systems with gravity circulation.

Fig. 21 shows a direct cooling system with pump circulation to
which a cooling tower, spray pond or spray tower be may applied.

(a) Spray Tower System

Schematic Diagram—Fig. 19 shows the general arrange-
ment of a direct cooling system using a spray tower.

Where Suitable—Owing to the compact construction of the
spray tower, it is especially suitable for installation in con-
gested districts where ground space is at a premium. It can be
installed on the roof, which not only utilizes otherwise useless
space but also gives a free circulation of air, which is essential to
rapid and efficient cooling.

Spray Tower Specifications—A reliable manufacturer of
spray tower equipment should be consulted who will furnish
specifications and will recommend the proper equipment. The
recommendations should be based on a capacity of 20 gallons of
circulating water per rated engine horsepower per hour.

Clearance Between Spray Towers and Buildings—When
installing spray towers, they should be so located that free
circulation of air will be unhindered by proximity to surrounding
walls or when several towers are installed in a group, a minimum
distance between towers must be maintained. Minimum recom-
mendations are 8 feet clear distance between towers and 20 feet,
clear distance between any tower and the nearest wall.

Overhead Tank—The overhead tank should have a capacity
of from 2 to 5 gallons per rated engine horsepower. This tank
must be at an elevation of at least 15-0” above the discharge
level in the water manifold.

Hot Well—The hot well should have a minimum capacity of
6 gallons per rated engine horsepower and preferably should
have sufficient capacity to allow draining the entire system.

Operation—The soft water circulating pump draws water
from the hot well and forces it through the spray nozzles in the
tower. The water, after being atomized, passes downward over
the louvres, is cooled by evaporation and radiation, and is finally
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Fig. 21. Direct Cooling System
with Pump Circulation

collected in the overhead tank. The water then flows by gravity
through the engine water jackets and into the hot well where it is
again ready for circulation.

Temperature Control—The discharge of the pump should
be regulated so that approximately 20 gallons of water per horse-
power per hour are being circulated. The by-pass valve permits
adjustment so that the desired amount of water may be by-
passed into the overhead tank without being forced through the
s;l))ray nozzles to be recooled. Thus, temperature control may be
obtained without varying the pump capacity.

(b) Cooling Tower System

Schematic Diagram—Fig. 20 shows the general arrange-
ment of a direct cooling system using a cooling tower.

Cooling Tower Recommendations—It is strongly recom-
mended that a reputable manufacturer of cooling towers be con-
sulted, so that the very best type of tower for any specific installa-
tion will be obtained. The Manufacturing Division is prepared to
furnish working drawings for an efficient type of cooling tower
particularly for single unit installations which is free from all
patent interference, but which is necessarily not of the most
efficient and modern design. Installation of a cooling tower on a
roof is not recommended.

Overhead Tank—The overhead tank should have a capacity
of from 2 to 5 gallons per rated engine horsepower. This tank
must be at an elevation of at least 15’-0” above the discharge level
in the water manifold.

Hot Well—The hot well should have a minimum capacity of
6 gallons per rated engine horsepower and preferably should have
sufficient capacity to allow draining the entire system.

Operation—The pump with suction in the hot well draws
water from the hot well and discharges it to the distributor at
the top of the cooling tower. The water then drips down the
tower where it is cooled, and finally collects in the catch basin
below, from where the second pump discharges it to the over-

head tank. From this tank, the water flows through the engine
water jackets and into the hot well where it is again ready for
circulation.

Temperature Control—Both pumps should be regulated so
that they are delivering approximately 20 gallons per rated
horsepower per hour. Then by means of the by-pass valve warm
water from the hot well may be diverted into the catch basin
without going through the cooling tower. Thus regulation may
easily be obtained without varying the pump capacity.

(¢) Spray Pond System

Schematic Diagram—By substituting a spray pond in place
of the cooling tower in Fig. 20, this diagram will apply.

Spray Pond Specifications—A reliable manufacturer of
spray pond equipment should be consulted who will furnish
specifications and will recommend the proper equipment. The
recommendations should be based on a capacity of 20 gallons of
circulating water per rated engine horsepower per hour.

Overhead Tank—The overhead tank should have a capacity
of from 2 to 5 gallons per rated engine horsepower, and should be
located at an elevation of at least 15’-0” above the discharge
level in the water manifold.

Hot Well—The hot well should have a minimum capacity of
6 gallons per rated engine horsepower, and preferably should
have sufficient capacity to allow draining the entire system.

Operation—The pump with suction in the hot well draws
water from the hot well and discharges it through the spray
nozzles, thus recooling it. The water collects in the spray pond
from where the second pump draws and delivers it to the over-
head tank. From this tank the water flows through the engine
water jackets and into the hot well where it is again ready for
circulation.

Temperature Control—Both pumps should be regulated
so that they are delivering approximately 20 gallons per rated
horsepower per hour. Then by means of the by-pass valve
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warm water from the hot well may
be by-passed directly into the spray
pond without going through the
spray nozzles. Thus regulation may
easily be obtained without varying
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Direct Cooling System with
Pump Circulation—The cooling
systems discussed in the paragraphs
immediately preceding were pro-
vided with an overhead tank and
gravity circulation through the en-
gine. In some cases, however, due
to extremely low temperatures or
to the increased cost, this arrange-
ment may not be desirable. An
optional arrangement, shown in
Fig. 21 in which the pump circulates
water directly through the engine,
may then be used.
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7. Air Start System

Since the air starting mechanism is incorporated in the engine,
installation work on the air starting system will consist of install-
ing the air compressor, starting air tanks, and the piping from
the tanks to the engine.

Air Compressor—The air compressor may be driven by a
motor, an auxiliary engine, or by the engine for which it supplies
the air. In the last arrangement, the drive pulley is fitted to
the shaft extension. This last arrangement is not recommended
unless a small independently driven auxiliary compressor is in-
cluded; for, otherwise there would be no provision for supplying
air for the initial start or in case of loss of air.

Air Tanks—Two 20"x60” air tanks are recommended for
1, 2, 3 and 4 cylinder engines, and three 20”"x60” tanks for the
5 and 6 cylinder engines. Air tanks should conform to A.S.M.E.
specifications and to the National Board requirements. Tanks
conforming to such requirements may be purchased from Fair-
banks, Morse & Co., Purchasing Dept., Chicago.

Pipe Fittings—Fittings used in the air line should be of the
extra heavy pattern.

Air Line Valve—The air line valve should be a globe valve
with lead composition dise, Jenkins Fig. 106A Spec. or equivalent
make. Working pressure 250 lbs. gauge. May be ordered from
Fairbanks, Morse & Co., Purchasing Dept., Chicago, on specifica-
tion No. 21FM7F.

Pressure Gauge—Pressure gauge should conform to the fol-
lowing specifications. 14” male pipe thread, 414" dial, 0 to 300
Ibs. per sq. in. Restricting screw with orifice .018” diameter to
prevent oscillation of pointer. May be ordered from Fairbanks,
Morse & Co., Purchasing Dept., Chicago, on specification No.
16FM4A2.

Air Pressure—The normal working pressure for the start-
ing air is 225 pounds gauge pressure. In direct connected in-
stallations where the starting air must turn both the engine
and the driven unit, the air should be maintained at this pressure
to insure good starting.

Arrangement of Equipment—Fig. 22 shows a typical ar-
rangement of air starting equipment. Drains should be provided
for all tanks, and at the low point in the main pipe line. Either
drain plugs or valves may be used in the line, but valves must
be used for the tanks. Avoid all unnecessary joints, and make
each connection carefully, using thick shellac or a mixture of
litharge and glycerine.

/7.---‘:.V“’ /?-__

2ELL ORAIN VALVE

Fig. 22. Air Start Piping Diagram

Pipe Sizes—The following table gives pipe sizes for the air
line depending upon the distance from the tanks to the engine

Air Pipe Sizes
Model Bore and
Numbers Stroke Max. Length, Feet Diameter
32 12x15" i e B
32 14x17° L g 2

Pipe and Fittings—The following tabulation lists pipe and
fittings with the exception of valves and pressure gauges, to cover
an average installation. This equipment may be obtained through
the Fairbanks, Morse & Co., Purchasing Dept., Chicago, or
may be purchased locally.

Pipe and Fittings Required to Connect Air Starting System
on Models 32E12 and 32E14 Stationary Diesel Engines

Quantity
1 2 3 Size Material Description
Tank | Tanks | Tanks '
2 4 6 114" x 214" *W.I. Nipple
1 1 1 2" x 1" x 11" CIL Reducing Tee—Ex. Hvy.
1 ] 22 x 2 x 114" (67 I Reducing Tee—Ex. Hvy.
1 3 5 2% x 10" *W.I. Nipple
2 3 4 2% b Union
2 2 2 2" C.1 Ell—Ex. Heavy
1 1 i 2t x " x D C:L. Reducing Tee—Ex. Hvy.
1 1 i1 75 .1 Pipe Plug
1 i 1 2"x 115" CG.I. Pipe Bushing
3 1 1 Px 3" |2 Pipe Bushing
2 2 2 134" % 5" *W.I. | Nipple
1 1 1 34" oK Union
3 1 1 84" x 5" *W.1. Nipple
1 1 1 34" C.L Ell—Ex. Heavy
1 1 1 34" *W.1. Pipe—Random Length
2 2 2 Vi *W.1. Pipe—Random Length

*Standard wrought iron or steel pipe is satisfactory for 250 1bs. per sq. in.

**Forged steel unions or equivalent wrought iron R.R. unions may be used.

Forged steel unions may be obtained through Fairbanks, Morse & Co., Purchas-
ing Dept., Chicago, on specification No. 20FM8J (Petro).
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8. Scavenging
Air System

Air Inlet Conduit—When
the scavenging air is to be taken

s

from outside the engine room,
which is the recommended ar-
rangement, make the conduit at
the time the foundation is built.
Specifications for this conduit
will be found on the engine foun-
dation plan. Provide a suitable
covering and screen at the outer
end to keep dirt from being drawn
into the pipe, and extend the pipe
above the ground level to keep
the water out, as shown in Fig. 5.

Optional Air Inlets — For
installations where both extreme-
v hot and cold temperatures are
encountered, it may be advisable

1]

to provide an optional scaveng-
ing air inlet; that is, one from the
outside and one from the engine
room. This will make it possible
to provide ventilation in warm -
weather and to conserve the heat

in the engine room in the winter.

Installation of Air Filter—When a filter is to be used, it
may be located at any convenient point in the air suction line;
that is, inside the engine room, on the roof, or outside the engine
room wall in a suitable shed that will protect the filter from rain
and snow. The connection between the filter and the air conduit
must be kept air tight, especially on the engine side of the filter.
Detailed instructions for mounting and operating these filters
are furnished with each outfit by the filter manufacturer. Fig.
23 shows a typical filter installation.

9. Exhaust System

For the description and operation of the various exhaust
systems that may be applied to these engines, read the material
under “Exhaust Systems,” page 6.

Recommendations for the various exhaust arrangements are
given on the following pages. If any departure from these
arrangements seems necessary, approval must be obtained from
Fairbanks, Morse & Co. Also, any installation that varies from
one of the recommended arrangements must be checked for
back pressure. This can be done as follows: With the engine
operating at approximately full load, remove the exhaust con-
duit manhole cover or the exhaust pot hand hole plate and note
whether there is any change in the exhaust temperature or fuel
consumption.
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EXHAUST PIPE
NWATER CONNECTION
it

B R AR,

I5%s

Fig. 24. Individual Exhaust Pipe and
Underground Conduit Arrangement (99YKA62)
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Fig. 23. Typical Installation of Filter Unit

(a) General Installation Data

Exhaust Piping—All exhaust piping should be installed in
the shortest and most direct manner possible, avoiding sharp
bends by the use of long sweep fittings. In order to protect the
engine from undue strains, at least one expansion fitting or short
length of flexible hose must be installed in the straight run of
pipe adjacent to the engine and as close to the engine as prac-
ticable. It is recommended to use special fittings with cleanout
flanges where the exhaust line is complicated and hard to dis-
mantle.

Multiple Unit Installations—Do not combine the exhaust
discharge in multiple unit installations. Under no circumstances
will an installation be approved where the exhaust pipes from
two or more engines are combined before reaching the atmosphere.

(b) Underground Conduit Arrangement.

Approved Exhaust Conditions—The following tabulation
shows the recommended diameters and maximum lengths of
exhaust piping when using a plain exhaust pipe or when using an
exhaust silencer in the exhaust line.

Model Number. ...... ... . .«.... 32E12 32E14
Number Cylinders..............|1,2&3|1,2&3(4,6&6
Plain Exhaust Stack;
Conduit to Atmosphere: ;
inpfeter., o aibia sy oty 18” 18” 20"
#Maximum length.............. 60’-0” | 60’-0” | 200"-0"
Model'Numbers. ... . ... ... ... 32E12 32E14
Number Cylinders . .. .......... 1,2&3(1,2,3&4) 6 &6
Exhaust Stack; Conduit to
Exhaust Silencer:
sl BT 15 it i S s R S 10" 12" 14"
Maximum lengths. 5 .5 0 6’-0" 6’-0" 6’-0"
Minimum length............... 12" 127 127
Exhaust Pipe; Exhaust
Silencer to Atmosphere:
*Phamelery o e ch e e 10" 12" 14"
SMaximumength .. ... L. 12’-0” | 12’-0” | 12'-0"

#1f a greater length is required, a ventilated stack must be

installed.

*Use nominal pipe size corresponding to Exhaust Washer or

Silencer connections.

§If a greater length is required, a ventilated stack must be
installed having a minimum diameter of 18 in., and a maximum

length of 200 ft.

Exhaust Diagram—Fig. 24 shows a typical exhaust system

with underground conduit.
(c) Exhaust Pot Arrangement

Exhaust Pots—Fig. 25 shows the number of exhaust pots
for each engine and the method of connecting them to the

cylinders.

Exhaust Diagram—Fig. 26 shows a typical exhaust system

using an exhaust pot.
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Fig. 26. Arrangements Using Exhaust Pots

Approved Exhaust Conditions—The following tabulation
shows the recommended diameters and maximum lengths of ex-
haust piping for the various exhaust pot combinations.

Model Number. ... ......... ... 32E12 32E14
Number of Cylinders........... 2&3 (2,3&4| 6&6
Exhaust Pipe: Engine to Ex-
haust Pot:
Digmeter: . .ol sia i, 7 8" 8"
Minimum Length.............. " s *
Plain Exhaust Stack; Exhaust
Pot to Atmosphere:
#Diameter.. .. ...... ... 00 197 127 128
#Maximum length.............. 127-0% | 12907 |} 12/-0F
Exhaust Pipe; Exhaust Pot to
Exhaust Silencer:
SDiameter. otk ol o 10” 12" A2
Maximumlength ... ... ... 6’-0" 6’-0" 6’-0"
Exhaust Pipe; Exhaust
Silencer to Atmosphere:
OPiRmeter. .. ... e 10” 127 N127
**Maximumlength.. ... .., .. 12’-0” | 12’-0" | 12'-0”

*Connections regularly furnished with Exhaust Pot equip-
ment are as follows: Model 32E12, 2 and 3 cyl., 3 -414”; Model
32E14, 2, 3, 4, 5 and 6 cyl., 3 -10".

#This is the size and length of pipe listed for each Exhaust
Pot equipment. If a greater length is required use 12 in. diameter
pipe from 28 to 30 feet long (not more nor less) for all engines.
For a still greater length, a ventilated stack must be installed.

§A special 12” pipe B.C. flange, tapped 10”, for attaching the ex-
haust pipe to the exhaust pot, is required for the Model 32E12
engines. This can be furnished by Fairbanks, Morse & Co.

**If a greater length is required, a ventilated stack must be
installed, having a minimum diameter of 18 in. and a maximum
length of 200 ft. The ventilated stack is the preferred arrange-
ment for all installations.

©Use nominal pipe size corresponding to connections at the
exhaust silencer.

AA 12" silencer is used on 5 and 6 cylinder engines with
exhaust pot arrangement.

(d) Dredge Exhaust Arrangement.

Approved Exhaust Conditions—With the dredge exhaust,
an exhaust nozzle, the same as used with the exhaust pot arrange-
ment, is bolted to the eylinder exhaust connection; a long sweep
elbow is bolted to the nozzle, and a tapped flange is bolted to
the elbow. On the 12"x15” engines, a 6”x6’-0" pipe is screwed
into the flange and on the 14"x17” engines an 8"x8’-6" pipe is
used.

Exhaust Diagram—Fig. 27 illustrates a typical dredge
exhaust.

(e) Pyrometer Equipment.

Read Pyrometer Instructions—Before installing the
pyrometer, read over carefully the instructions furnished by
the manufacturer of the equipment.

Pyrometer Conduits—For the switchboard type of pyrom-
eter, it is desirable to run the extension leads from the thermo-
couples to the switchboard in a conduit. The Manufacturing
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Fig. 26. Exhaust Pot Arrangement (99YKAG63)

Division is prepared to furnish a special conduit which attaches
to the exhaust side of the engine and has fittings for connecting
to each thermocouple. The conduit extends to the governor
end of the engine and is equipped with extension leads that
project from the end of the conduit. Additional extension leads
and conduit are required to connect to the switchboard.
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Fig. 27. Dredge Exhaust
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(f) Welded Exhaust Elbow

Single Cylinder Engines—The arrangement outlined here
is for use only with the single cylinder engines, either with or
without a silencer. The elbow outlet takes 10” pipe for the
Model 32E12 engine and 12" pipe for the Model 32E14 engine.
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Fig. 27a. Single Cylinder Exhaust Elbow

10. Synchronizer

The following instructions cover the installation of a syn-
chronizer on an engine in the field.

Note: All repair charts referred to are in “Section VI, Re-
pair Charts and List” beginning on page 33.

Installation—Set No. 1 piston on its upper
dead center. Remove the governor case 2341 (See
Repair Chart No. 1), and the governor case dowels.
Before touching the governor assembly, mark with
a scratch awl or prick punch the position of the
governor spider in relation to the crankshaft. This
will make it possible to replace the governor spider
exactly in its original position.

Then remove the governor assembly, and slip
the synchronizer governor case centering arbor on
the crankshaft and up to the shoulder near the end
of the crankshaft. The purpose of this arbor is to
center the outer end of the synchronizer governor
case while new dowels are being drilled and reamed
in the lower base. Detach the synchronizer governor
case 2341A (See Repair Chart No. 17) from the
synchronizer and place it over the studs that
originally held the governor case; then tighten all
nuts securely.

If the synchronizer governor case is correctly
aligned, the centering arbor can now be turned
easily; if the arbor cannot be turned easily, the
governor case is binding from misalignhment and
should be adjusted until perfect alignment is ob-
tained. This centering operation is very essential

When the synchronizer governor case has been centered cor-
rectly and while the stud nuts still are tight, drill new dowel holes
in the synchronizer governor case and lower base with a 27"
drill, ream 7" and drive in the dowels. The synchronizer governor
case may now be removed to permit the assembling of the
governor and synchronizer.

Screw the long studs into the end of the crankshaft; drive the
14"x134" dowel (2533) furnished with the synchronizer into the
dowel hole in the governor spider; then replace the governor
assembly on the crankshaft in its original position, as shown by
the prick punch marks made prior to its removal. Now place
the governor spider hub 1767 on the governor spider, centering
it on the governor spider dowel 2533, and clamp in place with
the three studs in the end of the crankshaft, being careful not
to disturb the position of the governor spider on the crankshaft.

Insert the spring posts 504A in the governor weights, and
install the regulating springs 222A. Next assemble the speed
regulator yoke 2538 in position with the speed regulator adjust-
ing screw 1769, nut 1770, ball bearing and spider hub bearing
retainer 2544, and tighten the stud nuts securely.

Bolt the synchronizer governor case in place. With No. 1
piston on its upper dead center, mark a ‘“C” or other distinguish-
ing mark on the governor spider hub dial 1767, under the governor
case timing pointer 2344A.

Take out the flat head machine screws on the speed regulator
dial 2546, and remove the pinion 2549. Assemble the adjusting
screw housing 1771A complete with the handwheel, on the syn-
chronizer governor case; then tighten the cap screws. Turn
the handwheel 1602A in a clockwise direction until the regulating
spring 222A has only a slight initial tension, then insert the
indicator pinion with the hand 2547 pointing to zero on the dial
2546. Fasten the dial screws.

After refilling the synchronizer case with oil and pouring a
small quantity of oil on the pinion through opening for plug
2545, the engine will be ready to start.

11. Checking Existing Installations

Importance of Proper Alignment—The importance of
knowing that the proper alignment of the crankshaft and ex-
tension shaft is being maintained cannot be over-estimated. If
an improper alignment is not corrected, serious damage to the
engine may result. In checking over an existing installation,
read very carefully the points covered in “3. Installing the
Engine and Drive Equipment,” pages 8 and 9.

to the successful operation of the synchronizer and
should be done accurately.

Fig. 28. Synchronizer with Hand Wheel and Indicating Dial
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Note:—All repair charts referred to are in ‘“Section VI,
Repair Charts and List” beginning on page 33.

General—The following instructions refer particularly to a
first start, or to a start after a long shut-down. Subsequent starts
will not require such detailed preparation.

1. Before Starting the Engine
(a) Inspect the Engine.

Make a final check of the complete installation. See that
the engine is properly lined up and fastened securely to the
foundation. Open the compression relief valves and bar the fly-
wheel over several complete revolutions to make certain that all
parts move freely.

(b) Fuel System.

Clean Tanks and Piping—Before filling the fuel tank and
other parts of the system, clean the tank and blow out or flush
out the piping.

Fuel—Use an approved fuel oil. For cold weather operation,
use a fuel oil that will flow readily at the atmospheric tempera-
ture in which the engine is to operate.

Fill Storage Tank and inspect for leaks.

Fill Gravity Feed Fuel Regulator, if one is used, and
inspect for leaks.

Prime Fuel Supply System—Remove the cover (986D), on
the fuel suction and overflow fitting and pour in strained fuel
until the suction line and filter housing are full. Then replace
the cover, and fill the fuel reservoir. (See Repair Chart No. 10).

Prime Fuel Injection Pumps and Valves—With the
fuel system filled and ready for priming, proceed as follows:

Loosen the air vent plugs in the fuel injection valves and
prime each injection pump, tube, and valve by moving the hand
lever at the right side of the fuel reservoir back and forth from
“Run” to “Prime” positions. Repeat until fuel free from air
bubbles is forced out around the threads of the vent plugs.
Then tighten the vent plugs. The normal injection pressure is
such that the pump plungers cannot be operated manually to
inject fuel through the valves. As the pump for each cylinder
is primed, the engine must be turned so that the suction valve
for that pump is closed.

FLYWHEEL KEY

OPERATING INSTRUCTIONS

(¢) Lubricating System.

Study Diagram—Study the lubricating system shown in
Fig. 12, and the description and operation of the system as ex-
plained on pages 4 and 5.

Lubricating 0il—Use a good grade of lubricating oil that
has been recommended by a reputable oil company for use in a
Diesel engine. The oil should check with Fairbanks, Morse
specifications and should be free flowing for all temperature
conditions in which the engine will operate.

Filling the System—Remove the lubricator filler cap and
gour in oil until the level remains constant. (Surplus oil over-
ows to the clean oil sump). Disconnect the longest lubricator
tube at its connection to the engine,-and crank the lubricator
until oil is discharged, then reconnect the tube. Crank the lubri-
cator again for 30 or 40 turns so that all bearing surfaces supplied
by the lubricator will have an ample supply for starting. Watch
the oil level in the lubricator, and add more oil if necessary.

Fill the governor case and main bearing oil wells to the level
of the overflow pipe.

Fill the oil filter storage tank to the maximum level.

Remove the crankcase covers. Spread the air seal rings from
the crankcase webs, distribute lubricating oil over their bearing
surfaces; then release the rings. Turn each crank down and
with a hand oil can squirt oil into the crankpin oiler rings to
insure lubrication to the crankpin bearings. Then replace the
crankcase covers.

Do not, under any circumstances, pour oil into the
crankcases.

Turn the flywheel several revolutions to distribute the oil.

(d) Cooling Water System.

Fill the cooling water system and inspect all joints for leaks,
remedying them if any are discovered.

(e) Air Starting System.

Check the installation of the air starting system. Blow out
all air lines before final connection is made at the engine to free
them from dirt, scale, etc. Make the final connection of the
air line, and charge the tanks to 250 lbs. per sq. in. Inspect the

FLYWHEEL KEY

A—Standard Rotation

SOYKAIEE
B—Reverse Rotation

Fig. 29. Direction of Rotation and Position of Piston and Flywheel Key for Starting
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lines for leaks and remedy them if any are found. Check the
relief valves to make sure that they open at the proper pressure.

When the engine has been shut down for a period longer than
one month, remove the air start valves 570B (See Repair Chart
No. 14), from the fuel reservoir, and the air start check valves
(853B), (See Repair Chart No. 7), from the cylinder heads and
clean the stems with fine emery cloth. Lubricate the stems when
replacing the valves.

(f) Position of Flywheel, Controls, Valves, etc.

Flywheel Position—Refer to Fig. 29. The standard direc-
tion of rotation is clockwise when looking at the engine from the
governor end. See A in Fig. 29. With the relief valves in the
cylinder heads open, turn the flywheel until the crank nearest
the governor is about 10 degrees past the upper dead center.
Determine the location of the crank in question by noting the
location of the flywheel key.

Relief Valves—Close,the compression relief valves.

Fuel System—Place the fuel control lever in “Run’ posi-
tion. Then open valves in the fuel line to place the system in
operation.

Cooling Water System—Start the cooling water pumps,
and check the operation of the system. Be sure that all water
jackets are full.

Air Starting System—First place the air control lever in
“Run” position, then open valves in the air line necessary to
place the system in operation.

2. Starting the Engine

If the foregoing instructions have been carried out, the
engine is now ready to start.

Starting Multi-Cylinder Engines—Throw the air control
lever quickly to the “Start’ position. This allows the starting
air supply to rush into the cylinders and rotate the crankshaft.
Ignition should occur as soon as the engine attains a good rota-
tive speed. Return the air control lever to the “Run” position
as soon as ignition occurs. Failure to fire is sometimes due to
insufficient priming. To correct this condition, repeat the prim-
ing operation as outlined on page 25.

Starting Single Cylinder Engines—Single cylinder engines
will generally start more promptly, especially in cold weather or
when heavy oil is used for fuel, if the starting air supply is shut
off as soon as the engine attains a good rotative speed. There-
fore, after applying the starting air as described in the preceding
paragraph, bring the air control lever back to the ‘“Run’” posi-
tion, and allow the engine to coast; i.e., to continue its rotation
on the impulse of air just received. If ignition fails while the
engine is coasting, repeat the operation above, always giving the
cylinder a new impulse of air to keep the engine rotating.

Starting in Low Temperatures—Any engine of the full
Diesel type will start readily in moderate temperatures, but in
extremely low temperatures, the following conditions may retard
the start:

(a) The rapid dissipation of the heat of compression through
the cold cylinder walls, and the refrigerating effect of the cold
high pressure starting air may lower the temperature to such an
extent that the fuel will not ignite readily.

(b) The high viscosity of the fuel oil may retard the injection
and cause an ineffective fuel spray.

(¢) The high viscosity of the lubricating oil upon all rotating
and reciprocating surfaces may cause the engine to turn so
slowly that combustion is affected.

When difficulty is experienced in starting, due to low tem-
peratures, the following suggestions are offered to facilitate the
start:

(a) Pour about 14 pint of lubricating oil into each cylinder
through the head. This helps to seal the piston rings and increase
compression.

(b) Use starting cartridges as outlined below.

(@) If possible heat the engine room.

(d) Heat the jacket water.

(e) Use fuel oil with a low congealing point. In case it is
impracticable to use fuel oil with a low congealing point, provide
a fuel oil heater for regular operation, and run on light oil when
starting and stopping.

(f) Use lubricating oil that will flow freely for all temperature
conditions in which the engine will operate or heat the lubricating
oil.

Gasoline or other highly volatile fuels must never, under any
circumstances, be used for starting.

Using Starting Cartridges—If the engine does not start
after several attempts, do not exhaust the supply of starting air.
First make certain that fuel is being injected. Then remove one
or two of the starting cartridge plugs in the cylinder heads on
cylinders which do not receive starting air, insert and ignite
the starting cartridges and replace the plugs. Then repeat the
starting operation as outlined above.

3. After the Engine is Running

Position of Controls, Valves, etc.—As soon as several
ignitions have occurred, and the engine has come up to speed,
bring the air control lever to “Run” position, and close the valve
in the air supply line. It may be necessary to move the fuel
control lever toward the ‘“‘Stop’” position until the excess fuel,
which has been injected for starting, has been burned; then bring
it back to the “Run’ position.

Check Fuel System—Determine if the fuel system is operat-
ing properly. Check the operation of the fuel supply pump by
watching the fuel level in the reservoir gauge glass. The level
should remain constant.

Check Lubricating System—Lift the cover of each of the
main bearing caps, and see that all of the main bearing oil rings
are running properly. See that the clean oil pump is maintaining
the oil in the lubricator to the overflow level, and that the lubri-
cator is functioning properly.

Check Cooling Water System—Determine if the cooling
water system is operating properly. Adjust the controls so that
the cooling water outlet temperature does not exceed 120°F. to
140°F. for direct cooling systems and 160°F. for indirect cooling
systems. The maximum difference between the inlet and outlet
temperatures must be restricted to 15°F., but it is recommended
that a smaller difference be maintained. See “Cooling Water
Circulation Rates” on page 13.

Charge Air Tanks—Pump up the air pressure in the air
tanks. On installations where the air compressor is driven from
the main engine, charge the tanks to the maximum pressure of
250 lbs. per sq. in. immediately after starting the engine. When
the tanks are up to this pressure, close all the valves in the air
line and at the tanks to prevent leakage. Before stopping the
engine, see that the air tanks are up to the maximum pressure
ready for the next start.

4. Stopping the Engine

Pogition of Controls—To stop the engine, bring the fuel
control lever to the “Stop” position.

Crank Lubricator by Hand—While the engine is slowing
down, turn the lubricator crank 25 or 30 revolutions, so that the
pistons and cylinder walls will be properly lubricated for the
period of shut-down, as well as for the next start.

Circulate Cooling Water—Continue to circulate the cooling
water for ten to fifteen minutes in order to cool the hot cylinders
and pistons gradually.

Drain Cooling Water in Freezing Temperatures—When
there is any likelihood of freezing temperatures, drain the water
jackets, manifolds, and piping.

Care of Engine when Not in Use—In case the engine is to
remain idle for very long periods, it is advisable to lubricate
the pistons and piston pins occasionally by hand cranking the
lubricator, after which the flywheel should be turned several
revolutions. Also, drain the entire fuel system of all fuel, and
fill it with lubricating oil.
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IV. INSPECTION ROUTINE

Note—All repair charts referred to are in ‘“Section VI.
Repair Charts and List” beginning on page 33.

Cleanliness—XKeep the installation clean and in good order.
It is our observation that when such is the case, little trouble is
encountered with the machinery.

Caution—Do not use gasoline for any cleaning purpose.
Inspection—Inspect the engine and its equipment regularly.
It is an excellent plan to have a regular inspection routine, and to

assist owners and engineers in making up a suitable routine, the
following suggestions are offered.

1. Daily Routine

(a) Under ‘“After the Engine is Running,” page 26 will be

found certain duties that should be performed after every start.
(b) Inspect fuel level in storage tank.

(¢) Where a gravity feed fuel regulator is used, inspect for
leakage through the vent.

(d) Inspect water levels in cooling system tanks, hot wells,
ete.

(e) Inspect levels in the lubricating oil storage tank, lubri-
cator and main bearing oil wells.

(f) Check the feeds of the lubricator. See page 31.

(g) Watch the drains from the crankcases. These drains dis-
charge into the lubricating oil sump at the governor end of the
base, and may be inspected after removing the sump cover.
Be sure that the drains are open. Under no circumstances
should oil ever be allowed to accumulate in the crankcases.

(h) If an exhaust washer is used, blow out the drain pipes.

(3) Readings of all instruments such as gauges, thermometers,
meters, ete., should be taken at regular intervals as determined
by the owner or engineer.

2. Weekly Routine

(a) Remove drain plug in lubricator, and drain off any
accumulated water.

(b) Drain air storage tanks and piping of water and oil
accumulations.

(¢) Clean the lubricating oil sump, strainers, etc., at the
governor end of the engine. To drain the sump, remove the
nipple (2316). (See Repair Chart No. 10.)

(d) Clean the lubricating oil filter. See instruction card fur-
nished with filter.

(e) Check bearing temperatures by hand. Normal tempera-
tures are such that the hand may be held on the bearing.

(f) Remove upper base hand hole covers immediately after
engine is shut down. Check connecting rod bearing tempera-
tures by hand. Inspect pistons, cylinders, etc. for proper lubri-
cation. Inspect crankpin oiler lubricator tubes. Examine con-
necting rod bearing bolts and cotter keys. Try connecting rod
bearings with crowbar for looseness or wear. Replace hand hole
covers.

(g) Check water hardness.

3. Monthly Routine

(a) Inspect and clean exhaust ports, exhaust nozzles, and
points of thermocouples of accumulated carbon deposit.

(b) Clean air suction valves.

(¢) Clean crankpits with kerosene. Reach well up into the
scavenging air passages in the cylinders.

(d) Drain water and sludge from lubricating oil and fuel oil
storage tanks, using the drains provided for this purpose.

(e) When the engine is in standby service, or is not in regular
daily operation, remove all air starting valves (570B) (See Repair
Chart No. 14) and air start check valves (853B) (See Repair
Chart No. 7), and clean the stems with fine emery cloth. Lubri-
cate the stems when replacing the valves.

(f) Check and adjust injection valves.

4. Quarter Annual Routine

(a) Remove cylinder inspection plates, and examine for scale.
If any deposit is found, consult a reliable manufacturer of water
softening systems for suitable treatment.

(b) Inspect all valves in the fuel injection and fuel supply
pumps.

(¢) Drain the entire lubricating system, and thoroughly wash
out with kerosene all parts in which sediment might collect.
This applies to the main bearing oil wells, governor housing, oil
storage tank, force feed lubricator, oil pumps and piping.

(d) Wash out fuel supply reservoir with kerosene.
(e) Clean the exhaust system including conduit and stack.
(f) Inspect the flywheel bolts for tightness.

5. Semi-Annual Routine

(a) Pull pistons for inspection and cleaning. Remove any
rings that are stuck and clean the rings and grooves. Wash off
with kerosene. Examine connecting rod bearings.

(b) Examine cylinder walls. When cleaning the cylinders
and exhaust and intake ports, place a piece of cloth or canvas
over the top of the cylinder, and then with a piston ring placed
over the canvas, push both canvas and ring into the cylinder
bore until they are well below the ports. This arrangement will
provide a receptacle to catch all of the carbon, ete., which would
otherwise fall into the crankcase. When the work is completed,
the ring, canvas, and carbon may be withdrawn by pulling up-
ward on the edges of the canvas. Clean the cylinder heads at
this time, too.

(c) Inspect the inner surface of the exhaust port bridges and
of the cylinder wall adjacent to the ports. There is a tendency
for the cast iron around the exhaust ports to grow due to the heat
of the exhaust gases, and this surface must be kept even or
slightly below the general bore of the cylinder. (See “6. Cyl-
inder Exhaust Ports,” page 29.)

(d) Inspect and clean all water piping, circulating pumps,
and cooling equipment. :

6. Annual Routine

(a) When pistons are removed for inspection, disassemble
and clean the piston pin bearings. See “5. Pistons,” page 28.

(b) Check the crankshaft and engine for alignment; also, the
driven apparatus.

d(c) Clean the main fuel tank with boiling water and washing
soda.
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V. SERVICING INSTRUCTIONS

Note:—All repair charts referred to are in ‘“Section VI. Repair
Charts and List” beginning on page 33.

1. Main Bearings

Main Bearing Adjustment—Adjustment of the main
bearings is necessary when there is excessive clearance between
the crankshaft and the upper main bearing shells. To determine
the actual bearing clearance and make the proper adjustment,
proceed as follows:

Remove the bearing cap and upper shell. Do not remove the
shims. Place four pieces of pure lead wire over the exposed
journal, one lengthwise and three crosswise. Replace the upper
bearing shell and cap, and screw the nuts down to their original
position. Then remove the cap and shell and with an outside
micrometer, measure the thickness of the compressed wire. Then
add or remove sufficient shims on each side of the bearing to
give 0.004” to 0.007” clearance. After the adjustment is made,
and the engine is in operation, note the bearing temperatures
from time to time.

Main Bearing Removal—When the bearing cap, upper half
of the bearing shell, shims, and the oil ring have been removed,
the lower half of the bearing shell may be rolled out after first
relieving it of the weight of the crankshaft by means of a small
jack placed under the nearest crank web. Corrugations in the
shell will assist in rolling it out.

New Bearing Shells—New bearing shells, which will inter-
change with those on the engine, can be furnished from the
factory. It will be necessary to fit the lower shell to its bed in the
lower base, and to fit the upper shell to the bearing cap. The
shells must be fitted to give a good bearing surface, and special
care must be taken in fitting the lower shell so that it receives
its share of the load from the crankshaft. Adjust clearance as
outlined above.

The lower shell is lined with “Bermax’ babbit and, for
successful operation it must be fitted to a 1009, bearing through-
out an arc of at least 120°.

“Time Saver” should be used to produce a good bearing
surface. ““Time Saver’”’ and instructions for its use may be
obtained from Fairbanks, Morse & Co. or from Time Saver
Products Co., 31 So. Desplaines St., Chicago, Ill.

2. Connecting Rod Crankpin Bearings

Connecting Rod Crankpin Bearing Adjustment—Ad-
justment of the connecting rod crankpin bearings is necessary
when there is excessive clearance. To determine the clearance
and make the adjustment, proceed as follows:

With a bar placed under the connecting rod crankpin bearing,
pry up on the bearing to see if there is excessive clearance.
There should be no up and down movement of the bearing.
Should the bearing have excessive clearance take out 1 or 2
shims on each side of the bearing until there is no up and down
movement. After shims have been taken out, draw the bolts
up until they are tight and then place the bar at the side of the
bearing and see that it is free to move sidewise on the crankpin.
If the bearing will not move sidewise on the crankpin, then
shims must be added until the bearing is free to move sidewise.
When proper adjustment has been made see that the nuts are
tight and be sure to replace the cotter pins. Examine the
cotters before replacing them and if any show signs of cracking
replace them with new annealed cotters.

Connecting Rod Crankpin Bearing Removal—With each
engine, there are furnished two piston clamps (2600) (See Repair
Chart No. 19), for supporting the piston and connecting rod in
the cylinder while the connecting rod crankpin bearing is being
removed. When a connecting rod crankpin bearing is to be re-
moved, fasten these clamps to the lower end of the cylinder
wall with the cap screws provided allowing the end of the clamp
to project up into the cylinder bore. Remove the connecting
rod bolts, bearing cap and shims; then, as the engine is barred
over, the piston will rest on the clamps, and the bearing box
may be removed as the engine is turned to the proper position.
This manner of supporting the connecting rod and piston makes
it unnecessary to remove the cylinder head and connecting rod
when renewing the connecting rod crankpin bearing. Be sure
to remove the piston clamps as soon as the connecting rod
crankpin bearing is reassembled, otherwise serious damage will
result to the piston and cylinder.

Connecting Rod Crankpin Bearing Renewal—The con-
necting rod crankpin bearing box and cap may be renewed if
necessary. The bearing is lined with “Bermax’ babbit. For

successful operation it must be fitted to a 1009, bearing through-
out an arc of at least 120° on both the upper and lower bearings.
The machining clearance of the bearing is 0.004” to 0.006".
When the bearing is well lubricated there should be no up and
down movement although it should be free to move sidewise.
The bearing bolts must be tight when checking.

“Time Saver” should be used to produce a good bearing
surface. “Time Saver” and instructions for its use may be
obtained from Fairbanks, Morse & Co. or from Time Saver
Products Co., 31 So. Desplaines St., Chicago, Ill. Always insert
the cotter pins in the holes in the ends of the connecting rod
bolts and spread the ends of the pins well apart.

There are two holes in the bolts for the cotter pins, either of
which may be used, thus allowing a closer adjustment. When a
new connecting rod crankpin bearing has been fitted to an engine,
inspect it at intervals after the engine has been started, and
apply the load gradually.

Wick Oiler—The crankpin bearing cap is fitted with a felt
oil retainer which acts as an oil reservoir to furnish lubrication
when the engine is first started.

3. Air Stop Ring

The air stop rings prevent the escape of air from the crank-
cases through the bearings. They are machined very carefully
with the base to secure tight joints. All of the rings are of the
split type and may be removed without dismantling the engine.

4, Crank Pin Oil Rings

These rings collect lubricating oil from the force feed lubri-
cator tube and deliver it to the connecting rod crank pin bearings.
They are of the split type, and can be removed or replaced with-
out dismantling the engine.

5. Pistons

Removing Pistons—The pistons with connecting rods may
be withdrawn after the cylinder heads and connecting rod bear-
ings have been removed. Two 34" tapped holes are provided in
the top of the piston so that eyebolts may be used for lifting the
piston.

Piston Rings—During the periodic inspection of the piston,
the rings should be examined. All piston rings should work
freely in their grooves, for if they are allowed to stick fast, gases
will blow past them, and combustion will be poor due to low
compression. If any rings are stuck, they should be removed
and the rings and grooves cleaned. Before removing a ring,
mark it so that it can be installed again in the same position.

If the rings are gummed fast in the grooves, a hot solution
composed of one pound of lye to three gallons of boiling water
will assist in freeing them. Use this treatment only when the
piston is removed from the cylinder. Wash off the solution after
the parts are loosened. Clean all parts with kerosene or light
lubricating oil, and lubricate them thoroughly before replacing
in the engine.

0Oil Scrapers—The oil scrapers, which provide lubrication
to the piston pin, fit into recesses in the piston wall at each end
of the piston pin.

Needle Roller Piston Pin Bearing—The piston pin bearing
is of the needle roller type with three rows of needles (or rollers)
fitted in the space provided between the hardened steel bushing
and piston pin. Four retainers are used to maintain the three
rows of needles in position. See Fig. 30. Bushings, piston pins,
needle rollers and retainers may be renewed. The bushing fits
tightly in the rod. When a bushing is to be replaced heat the
end of the rod to 160°—180°F. in hot oil and then put the bushing
in place.

Servicing Needle Type Piston Pin Bearings—Each piston
pin bearing should be disassembled once a year and cleaned
thoroughly. The needles should be rinsed in kerosene, and all
oil holes in the piston pin should be cleaned out.

Disassembling the Bearing—In disassembling the bear-
ing, proceed as follows: With the piston and connecting rod
assembly removed from the engine, lay the piston on its side
with the piston pin horizontal, or if a hoist is available for lifting
the rod, stand the piston upside down. Take out the headless
set screw, spring and dowel which hold the pisten pin in the
piston. See A, Fig. 30.

Place the piston pin sleeve in the piston against the small
end of the piston pin as shown in A, Fig. 30, and push out the
piston pin, at the same time following through with the piston
pin sleeve. When the sleeve is in position in the connecting rod,
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Fig. 30. Disassembling Needle Roller Piston Pin Bearing

the sleeve screws should be tightened against the two end retain-
ers. The connecting rod with the piston pin bearing may then
be removed from the piston as shown in B, Fig. 30, after which
the complete bearing assembly may be slipped out of the con-
necting rod. See C, Fig. 30.

To further disassemble the bearing, slip off the piston pin
bushing, whence the rollers and retainers may be removed.
Take care not to lose any of the needle rollers. Each bearing on
the 12x15 engines has 231 needle rollers, or 77 in each row.
Each bearing on the 14x17 engines has 237 needle rollers, or 79
in each row. Rinse the parts in kerosene and clean out all oil
holes in the piston pin.

Assembling the Bearing—1st Method—Install one
retaining ring at one end of the piston pin sleeve and tighten
the sleeve screws. Place the sleeve in the connecting rod and
lay the rod on its side or lean it against a wall or post. Then
insert the rollers in the space between the piston pin sleeve and
the piston pin bushing until one row is complete. Push this
row down by means of one of the retainers and add the second
row of rollers. Repeat for the third row and install the other
retaining ring and tighten the sleeve screws.

PISTON PIN SLEEVE  PISTON PIN
RETAINER BUSHING
NEEDLE ROLLERS
RUBBER BAND

A B &5

[99YKA187
Fig. 31. Assembling Needle Roller Piston Pin Bearing

NEEDLE RETAINING

Assembling the Bearing—2nd Method—Install one
retaining ring at one end of the piston pin sleeve and tighten the
sleeve screws. Then stand the sleeve on end with the retaining
ring at the bottom. Slip a rubber band around the sleeve where
the first row of rollers will be, then place the rollers between the
sleeve and the rubber band until a complete row has been built
up. Place a retainer on the sleeve against the ends of the rollers.
Add another rubber band for the second row of rollers and
repeat the above procedure for the second and third rows.
Then install the retaining ring on the top end and tighten the
sleeve screws.

To assemble the bearing in the piston, reverse the pro-
cedure outlined in “Disassembling the Bearing”

6. Cylinder Exhaust Ports

When the pistons are pulled for the semi-annual inspection
and cleaning or at any other time that the pistons are removed,
the exhaust ports should be thoroughly cleaned and the cylinder
walls carefully examined.

Occasionally, when an engine is operating under a very
heavy load or possibly under an unfavorable exhaust condition,
the bridges around the exhaust ports may have a tendency to
grow and to extend into the cylinder. This condition should be
checked with a straight edge when the eylinder is open and the
extending metal removed by rubbing down or carefully grinding.
It is unnecessary to relieve the surface beyond the surface of the
cylinder.

7. Piston-Cylinder Head Clearance

Adjusting Clearance—The piston-cylinder head clearance
may be adjusted by adding or removing shims at the joint
between the foot of the connecting rod and the connecting rod
bearing box. The connecting rod bolts must be removed to make
the adjustment.

Checking Cylinder Head Clearance—1st Method—The
preferred method of checking the clearance is to turn the crank
to top dead center, loosen the connecting rod bolts and pry the
rod up until the piston hits the cylinder head. Measure the
amount of movement, which indicates the clearance. The
movement should be 24" to 34".

Checking Cylinder Head Clearance—2nd Method—A
close check on the piston cylinder head clearance may be made
as follows: With a cold engine, remove the injection valves on
the cylinder to be checked. Bar the flywheel over until one of
the pistons is near top dead center, and insert two pieces of
lead wire through the opening in the cylinder head in such a
manner that they will come between the head and the sloping
portion at the top of the piston. Then bar the flywheel so that
the piston passes over top dead center, remove the wires and
measure their thickness, which will be the actual piston cylind-
er head clearance. The clearance at the closest point should be
%" to 3%". Repeat the process on the other cylinders.

Compression Pressures—The compression pressures should
be taken while the engine is at operating temperature, and
should be from 480 to 510 lbs. per sq. in. The firing pressure
should be from 650 to 700 lbs. per sq. in. Check the pressures
by means of an indicator. The indicator cocks should be in-
stalled in the holes provided in the cylinder heads. It is not
necessary to connect up an indicator drive to obtain the pressure;
pulling the indicator by hand will give the desired results.
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8. Air Start Mechanism

Air Start Valves—The air start valves (570B) (See Repair
Chart No. 14), located in the fuel supply reservoir casting just
behind the fuel injection pumps should be inspected occasionally
and reseated, if necessary. The plugs (903) must be removed
before the valves can be taken out. The valves may be reseated
in the usual manner. Be sure to replace the parts in their original
position.

Air Starting Shut-Off Valve—The air starting shut-off
valve (2294B) (See Repair Chart No. 14), is of the disc type and
is held in position against the valve cage (2293E) by means of a
spring. In the event of leakage between the valve and cage,
reseat the valve to its seat on the cage by lapping or grinding.

Air Starting Check Valves—The air starting check valves
in the cylinder heads should be removed and cleaned occasionally.
If necessary regrind the valves to their seats.

9. Fuel Injection Pump

Reseating Injection Pump Valves—The injection pump
valves must be reseated at intervals, for leaking valves will result
in dark, smoky exhaust and irregular engine performance.
Refer to Repair Chart No. 11B, when removing the valves for
reseating. In grinding the valves, use a fine carborundum paste,
flour of glass, or pumice stone mixed with oil. Never use eme
compounds as even the finest grades are too coarse. After grind-
ing, make sure that all traces of the grinding compound are
removed from the valve and seat. Suction valves are provided
with screw driver slots for rotating them while grinding. Dis-
charge valves are cup shaped. A small stick shaped to fit into the
valve may be used to rotate the valve.

10. Differential Fuel Injection Valve

For servicing information on the differential fuel injection
valves, see Instructions No. 2769, latest edition. The injection
valve should be checked in about 200 hours after the first start
and at monthly intervals thereafter.

Whenever an injection valve is being installed in the cylinder
head it must be clamped down very tightly and evenly as other-
wise the extreme pressure of injection may disturb the location
of the parts and cause unsatisfactory operation.

11. Injection Timing

The fuel injection is timed properly at the factory for best
running conditions, and the parts are marked so that they may
be reset to their original position. -The cylinders are numbered
1, 2, 3, ete., with No. 1 cylinder at the governor end.

Method of Timing—The method of timing the injection is
.to clamp the governor spider (501B) (See Repair Chart No. 16),
in such a position that the injection pump plunger of No. 1
injection pump is at high point a certain number of degrees
before No. 1 piston reaches top dead center. With the timing
correct for No. 1 cylinder, timing for the other eylinders will
be correct automatically.

Injection Timing Marking—With No. 1 piston on top
dead center, the mark on the governor spider designated by
the letter “C” should register with the governor case timing
pointer. (See Fig. 33.) This is the factory setting.

Injection Timing—Injection timing is properly set at the
the factory for best performance with an average fuel. For
heavier or lighter fuels it may be necessary to adjust the setting.
This can be determined from the full load firing pressures.

Fig. 33. Adjusting Injection Setting

Dead Center Setting—With No. 1 piston on top dead
center, No. 1 pump plunger will be at high point when the prick
punch mark on the governor spider registers with the timing
pointer.

12. Balancing Load on Cylinders

Uniform exhaust temperatures indicate that approximately
the same amount of fuel is being injected to all cylinders; there-
fore, if the temperatures are not uniform, more fuel should be
injected to cylinders with low temperatures, and less to those
with high temperatures.

Methods of Taking Exhaust Temperatures—The most
satisfactory method of taking exhaust temperatures is with the
use of a pyrometer which is furnished when ordered specially. In
the absence of pyrometer equipment, an exhaust thermometer
may be used.

Exhaust Temperatures—Since the exhaust temperatures
will vary with the installation, the readings taken by the factory
representative when the engine was first started should be ob-
tained. Subsequent readings taken under similar conditions
should conform within reasonable limits. Before making any
adjustment, be sure that all thermocouples are clean, and that
the injection system is operating properly. Under normal full
load operating conditions, with the engine in good condition
and with an approved exhaust arrangement the exhaust tempera-
ture should not exceed 420°F. The difference between the
individual cylinders on an engine should not exceed 30°F. for
full load or 60°F. for fractional loads to maintain the cylinders
in balance.

Fuel Injected Determined by Suction Valve Closing—
The amount of fuel injected depends upon the closing of the
suction valve (P) (See Fig. 1), the earlier the valve is closed, the
more fuel is injected, and the later the valve is closed, the less
fuel is injected.

Suction Valve Closing Affected by Valve Clearance—
The time of closing of the suction valve is affected by the amount
of clearance between the upper push rod stem (R) and the suc-
tion valve (P) measured with the cam in low position. With a
small clearance, the suction valve will be lifted farther off its
seat, and will close later. With a large clearance, the opposite
is true. Thus, if less fuel is to be injected into the cylinder, the
clearance must be decreased, and if more, the clearance must be
increased.

Suction Valve Clearance—The clearance between the suc-
tion valve and push rod should be from .015” to .050” on 12"x15"
engines, and from .015” to .060” on 14"x17” engines with the
governor cam in low position. To measure the clearance, remove
the pump case housing cover (849A), the fuel reservoir cover
(986A), and the injection pump discharge valve (91), spring
(537), and suction valve spring (259). With the governor cam in
low position, hold the suction valve down on its seat, and lift
the upper push rod stem (642A) against the valve. Then insert
the thickness gauge (feelers) between the push rod stem (642A)
and the adjusting screw (626A). (See repair chart No. 11B.)

Sealed Push Rods—The suction valve clearance is adjusted
correctly at the factory, and the adjusting screw on No. 1 pump
is sealed. On single cylinder engines, no further adjustment
should be made, but on multi-cylinder engines, occasional
adjustment is required to keep the load balanced on all cylinders.
Adjustment should always be made on the unsealed push rods.
By following this procedure, No. 1 cylinder is used as the key
cylinder, and all other cylinders must be adjusted to it.

Making the Adjustment—The adjustment is made by
either lengthening or shortening the push rod. Lengthening the
push rod results in decreased clearance, the suction valve closes
later, and the amount of fuel injected is decreased. To make the
adjustment, loosen the adjusting screw nut (O), and then while
holding the push rod (Q) with a stiff wire or nail inserted through
the hole in the push rod, turn the adjusting screw in the desired
direction. (See Figs. 1 and 34.) Be sure to tighten the lock nut
after the adjustment has been made. Start the engine and
observe the exhaust temperature under full load. If one of the
cylinders has more load than the others, its temperature will be
higher. To balance the load, make further adjustments, until the
pyrometer indicates exhaust temperatures all within a limit of
30°F. at full load.
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Fig. 34. Adjusting Push Rods

13. Fuel Supply Pump

Suction and Discharge Valves—The fuel supply pump
should be inspected occasionally, and the suction and discharge
valves (519A) reseated, if necessary. (See Repair Chart No. 10.)
To withdraw the valves, remove the fuel reservoir cover plug
(2112), and cap (520A).

Strainers—The fuel suction strainers may be cleaned after
removing the cover (986D) to which they are attached. Refer
to the separate instructions furnished by the manufacturer of
the strainers.

14. Gravity Feed Fuel Regulator

If fuel leaks from the vent in the reservoir cover, shut off the
fuel supply to the regulator, drain and clean the reservoir by
flushing with gasoline or kerosene. It may be necessary to
regrind the valve. There are also provided two drains—the lower
drain for the water jacket and the upper for the fuel regulator
reservoir. Drain the fuel regulator reservoir frequently to remove
any accumulated water or sediment which might interfere with
the operation of the engine.

15. Force Feed Lubricator

Drops per Minute—The lubricator should be adjusted to
give the following number of drops per minute:

Vo 1RY e Cylinder feeds—16 drops.
12"x15” Engines—360 r.p.m.{ Crankpin feeds—24 drops.

- Cylinder feeds—14 drops.
14"x17” Engines—300 r.p.m.{ Crankpin feeds—21 drops.

Checking Lubricator Feeds—To check the lubricator
feeds, first count the number of impulses per minute made by
the lubricator with the engine running at normal speed. Then
divide the number of drops per minute (from above table), by
the number of impulses per minute which will give the drops
per impulse at which the lubricator should be set. With engine
stopped, and while hand cranking lubricator, count the drops
per impulse. If necessary, make the adjustment as outlined in the
lubricator instruction book.

Cleaning Lubricator—See lubricator instruction book for
method of cleaning.

16. Air Filter

Cleaning Filter—The filter should be cleaned every 4 to 8
weeks depending upon conditions. To clean, remove the cell
from the frame, and thoroughly flush out with hot water or
steam. Use a hose and flush from the back of the cell first. When
the cell is dry, dip it in the treating fluid, then drain and install
it in the frame. If hot water or steam is not available, use a
washing tank three-fourths full of kerosene or washing soda.
Hold the cell horizontally, and move vigorously up and down.
It is not essential to have the cell perfectly clean as a light coating
of dust has a tendency to increase the efficiency.

17. Exhaust Equipment

Necessity for Cleaning—Although the engine may be
operating with a good exhaust condition under full load or less,
flakes of carbon, tar, etc., will collect in the exhaust line unless

the exhaust is continually washed. If the formation is allowed
to collect, it must be removed periodically. The frequency of
cleaning depends upon many factors. but may be readily de-
termined for each installation.

18. Crankshaft End Play

The end play of the crankshaft is adjusted by thin shims
placed between the air stop ring and a shoulder on the crankshaft.
The shims are made in halves for easy installation or removal,
and are located to make all adjustments at one crank or bearing,
the other cranks or bearings having slightly greater end-wise
clearance. The shims may be ordered by Repair No. 577A for
thick shims (used only for 14”x17” engines), and Repair No.
578A for thin shims.

Adjustment—If the end play becomes excessive, it may be
reduced by adding shims, always adding two halves at a time.
On engines of more than one cylinder, an equal thickness should
be added to both points of adjustment, if possible. In making
this adjustment, always allow .025” to .035” end play, and take
especial care that all the other stop rings have greater clearance
than the two taking the end thrust.

13. Changing Rotation

Fig. 35. Reverse Rotation Governor Diagram

Changing the rotation of the engine must be done by a com-
petent mechanic, and to such a man it will be self-evident how
to take the governor apart and reassemble it to the opposite
hand. It is necessary to obtain from the factory a new governor
spider with injection and governor cams, and also a new air
starter cam. Reassemble the governor with the weights as shown
in Fig. 35.

Note:—Drawings will be furnished upon request, showing
how to remachine the old parts in the field to obtain reverse
rotation.

20. Changing Speed

Fig. 36. Changing Speed

To increase the engine speed, tighten the governor springs
by means of the adjusting screws W; to decrease the speed,
reverse the operation. See Figs. 35 and 36. Adjust the two
springs so that they have equal tension.

21. Woodward Governor

For instructions on adjusting Woodward governors see the
Woodward Governor Co. Bulletin W-2 covering Type 1C
governors.
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12. INSTRUCTIONS FOR ASSEMBLING MODEL 32 ENGINES DISMANTLED FOR SHIPMENT

Export Shipments—Three different methods of boxing are
used for shipping Model 32 engines on export orders. They are

shipped:
1. Partially dismantled

2. Totally dismantled
3. Completely assembled

This section deals with a totally dismantled engine. If it is only
partially dismantled the erector may finish assembling it, using
only the instructions which cover the work yet to be done.
The engine must be handled and assembled carefully in order
that it may be kept clean and so that all parts will work freely.
Study the repair charts while assembling the engine.

Setting Lower Base—When the foundation is ready the
lower base may be set in place and assembly work started.
Level the lower base carefully and block it firmly so it will not
be disturbed by the work which will be done on it. See section
3 on page 8.

Laying Crankshaft—Clean the crankshaft thoroughly, re-
moving all of the rust preventing grease. Lay the crankshaft
in place and make sure that it rests properly in all of the lower
main bearing shells. Put on the upper halves of the main bearing
shells, adjusting them according to section 1 page 28. Be sure
to put the bearing shells on in their proper position and replace
the dowels and shims as they come from the factory. Check
the crankshaft end play. See section 18, page 31.

Do not install the flywheel until after the bearings are tight-
ened down ready to run.

Upper Bases—Install the upper bases, being sure to put
each one in its proper place and with the right side to the front.
The lower and upper bases on the multi-cylinder engines are
plainly marked on the front side. The dowels for locating the
upper base are shipped in place in the lower base. The gaskets
are in a metal container.

Cylinders—Place the cylinders on the upper bases. Line
them up so that the drilled spots at the joints line up exactly.
There are no dowels between the cylinder and the upper base
so the spots must be matched. The gaskets are in a metal con-
tainer.

Pistons and Connecting Rods—The connecting rods and
both halves of the connecting rod bearings are stamped with the
cylinder number. The marks should all be toward the front of
the engine. The shims between the upper and lower halves of
the conneciing rod bearing must be assembled in the same

relation as they are when they leave the factory. The shims
between the connecting rod bearing and the bottom of the con-
necting rod are fastened to the upper stud for the hand hole
cover on the front of each upper base. See sections 2, 5 and 7
on pages 28 and 29.

Piston-Cylinder Head Clearance—Be sure the cylinder
heads are assembled properly. Each head is stamped on the
front side with the cylinder number. To check the cylinder
head clearance first turn the engine over by hand to see that all
parts are free and then proceed as indicated in section 7 on
page 29. Use the second method.

Governor—The governor is left on the crankshaft except
in the case of the Woodward governor. For installing the Wood-
ward governor see Instructions 2818. In this case it is not neces-
sary to consider the section covering the removal of the standard
governor.

Injection Pump—The injection pump housing is removed
with all parts in place and the crankshaft is removed without
disturbing the governor and then the injection pump housing is
put back where it belongs. In the 4, 5 and 6 cylinder engines
it is necessary to remove the rocker shafts for the lower rockers
in order to lift the pump up past the cams. See repair chart
11B. These rocker shafts are put back in place for shipment
and must be again removed in order to get the rockers down
over the cams when the pump is replaced after laying the crank-
shaft. Then the rockers are reassembled for operation. To re-
move the rocker shaft, first remove the small lock plate at the
outside end. Then push the shaft back a short distance and
remove the split washer from the groove at the inside end.
The shaft will slip out leaving the rockers free except for the
small springs which hold them against the cam. To replace
the rocker shafts reverse the procedure outlined above.

Manifolds and Piping—The installation of the water
manifolding and the starting air and lubricator piping and the
injection tubing is quite simple. The pipes are the right length
and have the proper fittings attached to them. The air start
piping and water manifolds are shown on pages 60 and 66.
The injection tubes and some of the lubricator tubes run under
the floor of the platform.

General—Too much care cannot be taken during the assem-
bly of the engine to be sure that everything is clean and works
easily and is free from leaks. When the assembly work is finished
the engine may be installed in the normal manner. See the
complete section on Installation beginning on page 7.
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VI. REPAIR CHARTS AND LIST
Explanation of Repair List

Complete Assembly.—The complete assembly number
shown in large bold face type and followed by the letter “C” (indi-

-cating complete) includes all items to the next horizontal line.

A complete assembly may be ordered ‘‘less’’ any items unless the
words ‘“Not furnished separately’”’ appear against those items.

Bracketed Assembly.—The bracketed assembly number
shown in small bold face type includes all of the items in the

bracket. The main part of the assembly (in small bold face
type) cannot be furnished except with all the parts in the bracket.

Individual Repair Parts.—Individual repair parts and un-
numbered parts are furnished separately unless followed by the
words “Not furnished separately.”

Instructions for Ordering Repair Parts

Information Required.—To insure shipment of the proper
repair parts, without delay, give the complete description of the
part, or parts wanted as shown in the following example.

. Quantity of parts wanted, ‘‘one.”

Repair number, “1F.”

. Name of part, “cylinder.”

Engine Model 32E14.

Nuﬁl}ber 9’f cylinders and model, “4 cylinder Model 3214
iesel.

Engine serial number, “No. 876972.”

. Specify AR1, AR2, AR3 or AR4 where found in list as
with 422J on page 36. See Fig. 37 on page 34 to determine
engine arrangement.

Sample Repair Order.—The repair order in this case should
read: One “1F” cylinder for 14"x17” 4 cylinder Model 32E14
Diesel Engine serial number 876972.

Repair Number and Engine Serial Number.—The most
important items of the above information are the Repair Number
and the Engine Serial Number. The latter is stamped on the
upper face of the lower base on the exhaust side of the engine
at the governor end. The cylinders are numbered 1, 2, 3, etc.,
beginning at the governor end.

NS kg

Index of List Divisions

Page

1. General Engine Parts and Platform................... 35
2.8 Wpperand Tower BaSER. . . ... ... o0 . oo hn. . 37
3. Crankshaft Flywheel and Bearing Shells............... 40
4. Outboard Bearing and Pulleys........................ 44
SobiEiinder: .. . L LT L 45
6. Pistonand Connecting Rad.. .. ..o o0 oo 46
7. Cylinder Head and Valves Th. ... ... ... oo 0. .l 48
S0 Bxhfust'Pot and Pipes. .. B ... b 49
9. Governor Rocker and Push Rods..................... 50
10. Fuel Reservoir, Oil Pump and Oil Sump............... 52
11. Injection Pump Rockers and Housing................. 54
A2 86 | nbricator and Adr Valve. o 28 .. oo ldine ca ity 58
18 A St Biping L 60
14 ¢ Air Sbart Roekerand Push Rods.. . ... .. .o i a0 61
15. Woodward Governor Parts, Furnished by F. M. & Co...62
16 & Stantlard GovernoRArIS. .o oo - e 64
17. Synchronizer or Speed Regulator...................... 65
18." Water Manifold and Parts........ .0 .. ... livi. .0, 66
19 Mol and Wrenchesiiae & Sopol o RS, o CRL N Lo 67
20 01l Storage Rilter Tanke - 2.t ol 0 i, o SR B L0 67
20 Dredpe Parts. = e s 0D N s e S 68
22, Springs, Gaskets and Backing. . 1 o il 70

Index of Repair Numbers

Repair Page Repair Page Repair | Page Repair | Page| Repair | Page Repair | Page Repair | Page| Repair | Page
Number No. Number No. Number No. Number No. Number No. Number o Number No. Number No.
193B 41,42 311B 44 | 422H-A | 69 | 525A 54 625F 51 | 701D 60
;% §? 25}33 21 { 53 | 314A 44 | 4223 36 | 526A 54 625G 51 | 721E 67
°H 37 55 54 195 36 | 314B 44 | 423H 36 | 528A 54 | 626A 57 | 755 55
2] 37 56 54 197B 38 423H-A 69 529A 54 6268 57 798A 66
2K 38 58 197D 38 | 3154 44 | 4237 36 | 531B 55 627A 57
ol E B B S M | Hae | BR OB [ e
199 s 38,
ik . s - { 59 | 323 62 | 424H-A | 69 | 537 55 | 6324 48
60A 53 342 39 | 425G 36 642A 57
4 46 66 &7 200 3424 39 | 425G-A 69 | 544 55 651B 57 | 805D 39
b - 70A 64 426F 36 | 546E 64 | 654Q 56 | SO05E 39
6 46 75A 50 346 62 | 426G 36 | 552B 56 | 654R 56 | 806D 39
7D 46 205A 36 | 346A 62 553D 56 | 6548 56 | S06E 39
8B 46 2058 36 | 349 46 | 427G 36 566A 64 654T 56 807D 39
8H 46 76 49,501 210A 36 | 355B 39 | 427G-A 69 5668 62 654U 56 807E 39
8K 46 76A 210B 36 362E 48 432 58 570B 54, 62
77A 50 214 36 | 363B 48 | 451 88| 872 54 656A 51 812D 38
13J 40 83A 64 215A 58 | 364B 48 | 452 58 6568 51 | 8I12E 38
13K 40 854 64 | 9158 58 | 387 55 | 454 58 | 573B 60 | 656D 51 | 813B 38
13L 40 90B 52 216A 58 464B 54 | 573D 60 656E 51 | 813D 38
13M 41 217D 58 | 392 41,42| 469A 57 | 574 62 656F 51 | 814B 38
13N 41 91 55 393D 42 577A 43 657D | 57 | 816E 42
14G 38 924 36 222 65 | 393E 42 | 470 52 578A 43 658A 51,61 816F 42
92B 36 222A 65 393F 42 472A 57 816G 42
17D 47 96A 36 225A 49 | 393G 41,42| 473A 56 | 591A 59 658B 41
18F i 225D 49 | 394 41,42| 501B 64 | 592a 59 658D 62 | SI7E 42
18E a7 138 41 225E 49 304A 41,42| 501F 62 593A 59 659E 56 817F 42
20D a7 | 180 41 | 997 45 501G 62 | 59 65 | 659F 56 | 817G 42
20E a7 | 1594 4L | 239 49 595A 59 659G 56 | 818E 42
21B i | 148 52 | 233B 59 400 502D 64 | 597A 59 | 659H 56 | 818F 43
21D a7 | 150 52 502E 62 | 597B 59 | 6597 56 | 818G 43
240 62 503A 64 | 598A 59 665 50 | 819E 42
1 41 248B 48 | 400 67 | 504 64 | 598B 59 666 49 | 819F 43
25 69 | 164B 41 251 64 | 402 40,41| 504A 65 | 599A 59 668 49 | 819G 43
25B 41 165F 41 253A 42 | 402A 41 | 505 64 | 599B 59
26D 41 165H 42 253D 42 | 403A 40,41| 505A 62 669A 66 | 820A 42,43
26A 41 165J 68 | 254A 38 | 404 45 670 50 | 820B 42,43
26B 41 | 1674 64 | 256D 64 | 405 41 | 507E 64 600 671 50 1E 43
26D 41 5 510A 57 674A 62 | 821F 43
172 45 259 55 | 407B 66 | 510B 68 674B 62 | 821G 43
328 47 | 172A 45 | 260B 5 | 407D 66 | 511B-B | 57 | 604A 37 | 674D 62 | s822E 43
32D 47 | 178 46 | 263 49,50 409B 37,38 511E 63 | 608A 39 2F 43
33C 48 | 181 47 | 266 416 49,50 512A 57 | 611 50 700E 60 | 822G 43
34A 47 181A 47 271 58 | 416A 45 | 513 62 | 615 49 700F 60 | 823G 42
39 54 | 182B 37,381 277A 66 | 419A 43,67 616 49 700G 60 | 823H 42
281 49,50| 419B 43 | 516D 52 | 617 49 00H 60 | 8237 42
44D 47 | 187A 53 | 281A 9 517E 52 | 618 49,50 | 700J 60 | 823K 42
44F 47 46,67 | 282 49,50| 420 36 | 518A 52 700K 60 | 823L 42
4G 47 | 189A 67 208B 38, 68| 421G 36 | 519A 52 | 6254 51 823M 42
44H 47 421G-A 69 | 520A 52 | 625B 51 701 60
4] 47 | 191 41,42 300A 52 | 42110 36 | 520B 69 | 625D 51 701A 60 | 825 38,68
48A 64 | 192 41,42 310A 44 | 422H 36 | 524A 54 | 625E 51 701B 60 | 825A 44

ALWAYS GIVE

ENGINE SERIAL NUMBER
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Index of Repair Numbers (Continued)

Repair | Page | Repair Page| Repair | Page Repair Page | Repair Page | Repair | Page Repair | Page | Repair | Page
Number No. Number No. Number No. Number No. Number No. Number No. Number No. Number No.
827G 42,43 1011F 59 | 1321B 36 | 1855 58 3149A 66 | 5493 42,43
827H 42,43 | 1012A 59 | 1322 36 | 1861 R e e 2500 3149B 66 | 5545 45
827J 42,43| 1012B 50 1861A 44 | 2319 53 3149D 66 | 5565 48
827K 43" | 10134 e | 36 | 1se1B 44 | 23107 53 3235 50 | 53654 48
8271 43 1014 59 1898 64 2320 39 2533 65 3350 57 5566 48
827M 43 | 1015 59 | 1325 36 | 1899 64 | 2321 57 | 2534 65 5567 48

1029 58 1325A 36 1899A 65 2321B 69 2535 62,65| 3360 57
830 39 | 10294 58 | 13204 59 2322 57 | 2536 65 | 3375 47 | 5601 65
831F 43 1329B 59 1902 53 2323 66 2537 65 3378 57 5601A 63
831G 43 1030 58 1336A 38 1902A 54 | o394 56 | 2538 65 | 3396 62 5602 65
831H 43 1031 58 1369 53 1902D 69 2538A 63 3454 64 5824 63
831J 43 1031A 58 1379 57 1941B 57 2540 65 3458 38
831L 43 | 1039 52 2326 56, 62 3458A 3s | B84l 45
831M 43 1081B 53 1380B 57 1977A 39 | 2326A 56 5841A 45
1082D 53 1978 43 | 2326B 62 ggﬁ gg 5851A 39
833 43 1082E 69 1405 47 1988B 35 2326D 62 3619 53 5852G 39
833A 44 1084B 53 1406 47 1989A 39 2327 57 2544 65 3633 50 5852H 39
833E 43 | 1085B 53 | 1407 s 2328 57 | 2545 65 | 2603 87 | 58527 39
836A 46 | 1086B 53 | 1403m 6o | 2058B 56 | 2329 57 18 oo td 8 | 3712 43
836D 46 . 2050A 54 | 2331 5161 ] 2520 3713 43 | 5852K 39
836E 46 1088 53 499 66 | 2060E 56 2548 65
2549 65 3714 43 5852L 39
837A 46 | 10s8A 53 2068 38 256 3 | sssem A
46 | 1089A 53 2070 41,59 S b
830A 46 | 1090 39 1500 2073 2332 51,61, 5852N 39
1092A 58 075D 47 2hul 85 | 3718 43 | 5852R 39
46 | 10034 | B3 2075E | 47 | 2333 B e L 58528 | 39
849A 57 | 1096D 67 | 1508 o 23334 51 (] b0 3818 57
8498 62 1097A 53 1549 43 | 2108 55,56| 2333B 51 4044 62 | 5874 39
849D 62 1550D 48 | 2108A 54 | 2334 54 | 2600 67 | 4045 39 | 5876 48
850 45 | 1189 62 | 1554B 58 | 2108B 56 | 2335 54 | 2601 60 | 4103 47 | 5877 48
8538 48 | 1193D 47 1561 56 | 2109 53 | 2335A 62 | 2604 54 | 4120 46,62 5919 45
854B 48 | 1193E 47 1561A 56 | 2110 53 | 2336 51 | 2605 54 | 4131 5. 6055 54
856A 48 | 1193F 47 | 1581G 66 | 2111 53 | 2336A 51 | 2662 62 6281A 56
858D 48 | 1193G 47 | 1581H 66 | 2112 52 | 2337 57 | 2609 05l oos 4 | 6282
1193H 47 | 1581P 66 | 2113 48 6283 56
gogA 56 | 11935 47 2114 s 57 | 2749 69 s
9884 52 | wosr | o1 | 15828 | eo | 21BF | 83 | 238 | &7 | 2051 e 4500 Gator | 88
985B 89 | 1196F 61 | 1584A 66 | 5173A 57 | 2338B 67 | 2763 37 6467 59
986A 53 | 1196G 61 | 1584B 66 2340 64 | 2764 54 6519A 59
986D 54 | 1199A 52 | 1586A 66 | 2201A |57,62| 2340A 65 | 2766 42 | 459 60 | 6521 57
986F 69 | 1262 66 | 1886P 66 | 9202 g7 | 2341 64 | 2776 42 | 4606 41 | 6528 66
S 1262A 66 }ggg gg 2202A 62 | 2341A 65 4045 i; 6541 64
s I a5 | 159 6 | 230 56| 2342 64 | oy S ey P 53
989A 68 | 1301 35 2205 57,62 2778 67 | 4765A 52 | 6627 69
990 { 38,44, 1302 35 | 1602A 65 | 2257 57.62| 2343 64 | 2780 49 | 4766A 52 | 6631A 57
52,68 | 1303D 35 1614A 66 2258 69 2343A 65 2789 60 4965 62 6659 55
991A 52 | 1304 35 | 1615 66 2344 64 | 2789A 60 | 4965A 62 | 6660 58
991B 69 | 1304A 35 | 1616A 66 | 2270 53 | 93444 65 | 2790 6o | 4965B 62 | 6660B 66
994B 67 D 1617 59 | 2271 53 4967 62 | 6682 55
L 35 | 1617a 66 | 2272 53 | 2345 44 | 2790A 69
995 67 | 13064 35 | 1618B 66 | 2981 67 | 2346 44 | 2791 69 | 4971 62 | 6777 53
096 67 1307A 1620 67 2293E 62 2360 57 2792A 53 4977 62 6844 39
997B 67 35 | 1687B 66 | 2294B 62 | 2361 57 4981 62 | 6844A 39
998A 67 1309 35 1687D 66 2295A 62 2362 53 s 4982 62 6344B 39
1310A 35 1687E 66 | 2296A 54 2821 6 4985 63 6844D 39
1310B 35 2297 54 2848 62 4987 63 6844E 39
1000 1311 35 1767 65 2364 37,38| 2850 65 4989 63 6844F 39
1314 35 | 1789 65 | 2302 69 | 2366 52 | 2976 51,61,| 4991 63 | 6844G 39
1314B 36 1770 65 2307 54 2369 53 65 6844H 39
101013 59 1771A 65 | 2311 37,38| 9370 53 5142 43 | 68447 39
oiop | 58 | msB | s | 1722 o | 2313 53 | 288 67 | 2076a | 2 [ 2GEP | 80 | 830, | &8
1319B 36 2387B 67 | 3093 48
1010F 59 6 1786 39 | 2314 53.58 5304 59 | 7038 46
1011D 59 1320B 35 1786A 39 2316 53 2401 52 3141 52 5350B 67 7038A 46
1011E 58 | 1320D 35 | 1796 53 | 2317 53 | 2443 62 | 3143 62 | 5350E 54 | 7073 46

ALWAYS GIVE ENGINE SERIAL NUMBER

EXHAUST SIDE EXHAUST SIDE

STANDARD ROTATION -AR 2 SIMPLE REVERSE-AR4
(RoTATION ONLY)

EXHAUST SIDE EXHAUST SIDE
COMPLETE REVERSE -AR/ CYLINDER REVERSE-AR3
(rROTATION AND CYLINDER) (STANDARD ROTATION)
__98YKAI66

. Fig. 37. Arrangement Diagram
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List Division No. 1. General Engine Parts and Platform
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NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used |Used
1304A-C | Platform Stairs (Complete).........................[.. SRt Sty } 1. R 1. 1 1. } 1
1304 . C ) BEEERD e s e e A e e s e SOl A e s
lgg‘:A Stmr gz:g BEOR). - e e s e i YK13O4A]§ ..... 1 L e 1 5 1 1 1
1305D s HECHET S N P B B B i el B Y2KAIZ05A | .-ee 2 2ok 2 2 2 2 2
1301 SRR Rloor Bl L e e XE1a0ip - .. 2 - 58 R 2 2 2 2 2
1302D : o o Tiower Brackob. . . s i o o il e s s e e i s %gkaOZBC ..... g g ..... 2 2 2 2 2
i L R e b R R s tslalalas
S'8tep Dowal . ©. s vol s o T S S BEE S 10 30 10 10 10 10 10
Top Step Flat Head Cap Screw VA S L LA R 3 S il . 3 3 3 3 3
: : : : : “  Lockwasher.... é: ..... g g ..... g g g g g
.......... A S s
Stmr Stnnger Support Cap BoTew. .vs s St L CAARIS R e 2 P s 2 2 2 2 2
" Lockwasher tiERe e Bl 2 Mgl ou 22 ialral]
1309-AC | Platform Railing (Complete) ........... it S s R R AR s e B e B
Front Hand gall %g.ll{ 1}113%)& .......... 1 4
" o LG BN Gh o s e S e et e D i T 0 e e A S s ) e e
1309 g 4 Rail YARAIZ00B ... o locvii]ve oot il 1
o & Rail. NERAIS0OA e v saiaisdiisailaeilothis ool s il s 1
4 £ CRail NERARBOOR . e e ol Gl :
1310A FLTEENE Ral), /.. e i e e i s e s e e e Y2RAI2I0N - oL St sl 2 2 2 2 2
1310B Hand It o s s e s U s ey YJA1310B 1
13104 ¢ Rallnn YEABIC ... 2|0
Al R e e seiind
1311 e T T s SRR S R YRISHIBLE - o 4 bl 4 5 6 7 8
1300 Hand le End Bracket YKA1300A i 2 2 1
Bracket ¥ORI300B - Livichoens NEa e 2 2 2 2 2
1306A Stau- Hand Rail ((R H% ....................... By S R %g.}]é{litigg& ..... 1 1 : A i . -+
1307A Sthandle&. g;.’.’ﬁ'.'.'.‘.'.’.I'.'.'.'.'.'.'.'.'.'.'.'.'.Z'.'.'.'.'.'.I'.ZIZ'.'.I'.ZZ Y2IAI3078 s I e .
1988B EndHandleExtensxéx';ﬁ.'.'.'.‘.'.'.’.'.','.'.".Z'.'.'.'.'.'.'.'.'.Z'.'.'.'.'.'.'.IZ'.'.'.I:: YoyAToRsG |l gl
Fatenmign. - 00 b WOKATO88G Tl aa 2 2 2 2 2
H“and Rg.il E‘I‘Jd Bra‘?ket gtug ............................. R hs e %:xg%' 1 2 2 b 2 " : X 5
& 3 5 ¥ t“u é'xC'P. 1 2 2 1 5 5 2 : ~
. oy s “ 5" 1 e sl aiE] gt Lokl st e g il g g
Hand Rail End Bracket Hollow Set Screw............oovoviviunn... £"x 15" 1 2 2 1 2 2 2 2 2
: 3 Sugport C%p Sirew.i. S G e S %/z:xl%' ..... ‘é 1‘(1) ..... ‘é 13 13 li lg
$o ke Rel i BERERETIUNT TR e Sl lie il el wi s e s
i o EetBerwr e R L s/"x/" ..... 4 sl gt s wg el
e £ A CapSerew Nuti. v 05 L vinanivein EENE P ey e e 8 10-5f s 8 10 12 14 16
Staix HandiRad (Cap Sorew. et Nl na s e e s s M /g'x2' ..... 2 v R 2 2 2 2 2
i % o o Lackwasher, o LU ool Sl S R s 2 Bt 2 2 2 2 2
¢ w e S R I e e e T 8L C.P. B T 1
£ ¢ ¢ Loelwashbr, ¢ (it L ol ot e 34" o 1
1320D-AC | Platform Floor (Complete). ..............c..oviiiovee)vmiininnaninn 1 1 il 1 1 1 1 1 1
P e T,
5 ate
“ Plate Y3JA1320A
o o « Tlate YiKA130R i
ate RO O P S S AR o R
%S Plate < RO TR DT BRG] R i R b, 1 1
(1320D [Floor Plate, always with YJA1320C
e Pla.t.a always with YKA1320E
1314 Platform Brackati b YKA1314A
4 to Floor Plate Rivet.. %'x 14"
(Group continued on

ALWAYS GIVE ENGINE SERIAL NUMBER



Page 36, 3200E ’

Jan., 1940 Fairbanks-Morse Diesel Engines—VI. Repair Charts and List
List Division No. 1. General Engine Parts and Platform (Continued)
Before Ordering Repair Parts Read the Instructions Symbol e citiiid
Repair on Page 33. or i | 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used |Used | Used | Used | Used | Used | Used
(Group continued from preceding page)
1321B Floor PISIEaEc Staicr Bnd). .. ..., oo 0ol s aBmBio 0. oL Y4KA1321B |..... 1
“ Plate (Oi:p SlairEBnd) ... ...t B D L YORAISZMRE S s e o] ] G s e e e 1
1322 Lubrlcatmg EEEe Pan. . R e st XY2J13228 i o
1322A B Pan oo R YIKI322B R 1o 4 6
o B " CRH M Serew. i n. s I x g CRER 16 | 20
# et = Lockwasher. i Sl 0L PEEENEE LN L ARe 16 | 20
4 PR *Welb., . .o, s PR S s 346"x6"x3214" |.....
X L T | R R PR eGP a"x1134"x3215"|. .... 4 5
Platform Angle (Stair End). Y2JA1318A
Angle (Stair End) Y2KA1318C
1318B i Angle (Stair End) Y3KA1318B
- Angle (Stair End). Y4KA1318B
5 Angle (Stair End). Y5KA1318A
¥ Angle (Stair End) Y6KA1318B 1
Platform Angle (Opp. Stair End). Y2JA1319A
Angle (Opp. Stair End). Y3JA1319A
1319B e Angle ﬁOpp. Stair End). Y2KA1319C
Platform Angle Opp. Stair End). Y3KA1319B
ngle (Opp. Stair End). Y4KA1319B
% Angle (Opp. Stair End). Y5KA1319A
% Angle (Opp. Stair End). Y6KA1319B 1
1314B Platform Bracket............ YKA1314C1 6
1299 Cylinder to Platform Spacer. .. YKA1299B 6
Floor Plate Flat Head Cap Scre bs"x134" 12
. “ " Screw.. L5"x134" 19
. & s e 2 S 14" C. P 31
s = fane # “  Lockwashe 15" 31
o # Headless Set Screw 14"x1"
i < Jam Nut. %"C. P
195 Name Plate (Always give engine serial number) . ..............coviiliiiiineninennnn. 1 1 1 1 1 : | 1 1 1
42/6' FoR /CYL ENGINE - /4x/7 d26F-FOR 23, 4JANﬂ £ f/V&'/V[S /4x/7 422H-FOR 2 CYL. ENGINE - (4%/7*
4 INE - /2" 66 - FOR 2 AND. 5 x qg22J - « 2 u " XIS
P23H - w 3w " M7
$23/- w 3 w " -1 xlS”
2 - W 4w " M7
425G - 0 I w " - 17"
205A 205A RE - - 6 = PR, ¥/
258 ¥ 2058 9%  2/0A 924
A 208 9z8
) K20 3
NOZZLE 70 PUMP NOZZLE 70 UMION Z# sy UNION TO PUMP
Repair Chart No. 1A
Note:—When ordering injection tubes, specify AR1, AR2, AR3
or AR4 where found in list. See Flg 37 on page 34 to deter-
mine engine rotation.
421H Injection Tube, Nozzle to Pump (81”), (Complete).................. YJA421L 3
421G Injection Tube, Nozzle to Pump (90”), (Complete).................. NEAIZIM i bl o 1
*422) In]ect)on Tube, Umon to Pump (89"), (Complete) AR2 and AR4.....| Y2JA422K  |[..... %
Tube, (93"), (Complete) AR1 and AR3..... NRJA42RL: ] s 2
*422H I Imectmn Tube, Umon to Pump (97"), {Complete) AR2and AR4.: |- Y2RKA422N L aleisnl sa s 2
Tube, (99%4"), (Complete) AR1 and AR3...| Y2KA422P  |.....|.....|.....}..... 2
*423) fInJectlon Tube, Umon to Pump (113}/”) (Complete) AR2 and AR4 .| Y3JA423G  |.....|..... 3
\ Tube, 47 ), (Complete) AR1 and AR3 .| " Y3JA428H = | .conlvvine 3
*423H [In]ectmn Tube, Union to Pump (128") (Complete) AR2 and ARA .l YBRAAZNG Ll g asato s 3
Tube; = ¥ $1%), (Completey AR and AR, .. | A XYBRAIRIP vl s ih il ol sl s 3
*424H IImectlon Tube, Umon to Pump (174"); (Complete) ABZ and ARA... | YAKA42AP | ]occlo i e aei)iiees 4
\ Tube, (1767, (Complete) ART and AR3....| Y4KA4240 | ol coale b cileni]aeass 4
*425G i Imectlon Tube, Umon ‘to Pump (209" ), (Complete) AR2 and AR4 . YHRAMPBRNUT L caa T - s it e o LS 5
L Tube, (193147, (Complete) ARLI and AR3 | YBKAA28P =« Lonn d. ovd oo hda] e remnalosnes 5
*427G IImecblon Tube, Union to Pump (23814 ") (Complete) -AR2 and ARA .| - YBRAAITN ol onl o et el o 6
i Tube, Union to Pump (214%4"), (Complete) AR1 and AR3 .| Y6KA427P  |.....|.....f . . k.--o]eeeecfeecccfeencc]aens 6
426G Injection Tube, Nozzle to Union (4434"), (Complete)................ YoJAA28D . il i 2 3
426F Injection Tube, Nozzle to Union (5014{"), (Complete)................| Y2KA426H |.....|.....| . [..... 2 3 4 5 6
See Page 59 for Injection Tube Clamps.
Note: —Injection tubes are furnished complete with fittings as shown
in Repair Chart No. 1A. Fittings may be ordered separately as
follows. e
92A In)ectlon Tube Connection Gland—Pump YRKAZB: i doansn ks agleneey 1 2 3 4 5 6
92B Connection Gland—Pump 2 3
96 4 TG Nab—Union. ... . ii i seseniniens] TROBR 0 L L 2 Bioflo o4 2 3 4 5 6
96A % “« “Conmmotion Nut—Nosgle, . ... ccoivuvsinievinsiinn 1 2 3 1 2 3 4 8 6
210A : « - iQoneedsentOland—Union: . ousiiniin D G vaai s o Y RABIOA . - Sell it o ol el ani 2 3 4 5 6
210B S ¢.- “Gonuedtion Gland-—Union. .o ou s s ceiivsenssres ] XJAST0A - S8l ol 2 3
420 % e Comwelion Nab—PumD. . . ...ciceorrrinsrrmnssronss 1 2 3 1 2 3 4 5 6
205A 4 “  Connection Gland—Nozzle............cociivvnene.e] YKA206B  foo.oofooooieesaofiog.. 2 3 4 5 6
205B > “  Connection Gland—Nozzle. .. 1 2 3
1325 % NIRRT OB A S s i i e e 2 3 4 5 6
1325A 5 & Union.. NDIAIB2OA: - ~fo 2 3 .
214 & “  Union Gasket VICAZIAA -], 2 LR B 2 3 4 8 6
*See Arrangement Diagram on page 34.

ALWAYS GIVE ENGINE SERIAL NUMBER



—

VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3200E, Page 37

Jan., 1940
List Division No. 2. Upper and Lower Base
Paze o
/877A4A—
2045 —_ ==
558
838
&/3D
989 825
990
2958 i
e
6084 3 ,9715] aser 848 fesacaseer . é t s k...
/1920
763 773 58524 1828 i 68424 2320
5852 68448
68440
& . | It MM-—25 %2~
S85/A4 5852/ 6844/~
S852N 6844 G
6844H
68447
/0390 i
7/ YKkAlI2S)
Repair Chart No. 2
) Before Ordering Repair Parts Read the Instructions Symbol s i
Repair on Page 33. or i 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
2F-C Upper Base (Complete), Cyl. 71 ... . . ... . 1 1 1
2F Upper Base T g e SRR TR b T s i LR O et R 1 q 3
ylinder Stud........ 12 12 12
Hand Hole Cover Stud............ 6 6 6
Upper Base Oil Ring Pipe Plug S 3 3
AirNalve Btnd i o bl e e e 6 6 6
2311 Upper Base 011 ng aver o e N s 2 2 2
2364 Gasket...... 2 2 2
£ % « B Eap BoraW. T o b e e 4"x34 8 8 8
409D Upper Base t0 Lowar Base Dowel. .. ilcis v cniiinhsie oo sivleisioissionsts YKA409C 4 4 4
604A Cylmder Stud DL SRR e s S e S e e YJA604A 4
2763 Whaher - 0 0T R G 2
2773 Lower Step Nut 2
2774 ashe 2
182B Upper Base Hand Hole Cover 1 1 1
199A 1 1 1
2H-C | Upper Base (Complete), Cyl. #2, #3.............coonfevviiniivaniifonnn. 1] 2
2H Upper Base AUNBER IR .. . i i YJA2HA = |0 1 2
shindeniStnd < h s el S LI GO T (SR 12 24
Hand Hole Cover Stadit: oo n oLl b v i iy GERBLAY BT oN LR 6 12
ARSI EBing - Rl L e R, 6 | 12
Cranic b Ofler PivePlig: -0 5 e s AR R B B ionn 3 6
2311 Side Hand "Hale:Cover 2o ik o Bl Sd o uiiia i R s G s s el o YRAZIVIA | 2 4
2364 FE U R R e e e e A S YKA2364A  |..... 2 4
s . & AW s e o e 8 16
409B Upper Base to Lower Base Dowel....oovvvviuieinniniiennnneennnn YEKA400B ...l ) 8
182B Upper Base Hand Hole dver T NIALIRIC & s} o 1 2
199A S Gaskat ool S N e Y90 iea s 1 2
2M-C [“TipperBase (Complete), Gyl 1. . =0 & Doen oo ie s ol e il =i 1 11
2M Upper Ba.se S TR S A cREL B SR eeted o8 Gt SRS R [ M e FEATAA ool bl 1 1 5 §
Cyhnder BEud e e 1P TGN NI RS Eiiter 12 12 12
Hantl HoledCoves Bbat oo b Do aalon s o JERi, il L Ve o i U ERS 6 6 6
Tpper Base Ol Ring Pipe Plug. ... o0l o i e TR R RS B e 3 3 3
| ArValveBtud. o0 o o hEEUA R R ey e Da b diSEREE I RS S 6 6 6
2311 Upper Base Oxl Rlng CaNar b e e S T NEASREIA - * o e 2 2 2
2364 CEUYY R e e b e e B YRAZI6EA - | . e 2 2 2
2 % 5 S OAP Barew: (22 B ol i el b e L e S S SRR [ 8 8 8
604A Cylmder Stud IR Sl oot o D sl bl o S YRAGHRA . e 4
2763 Washer:ss 2. N o So i A e e e YKAITEIA [... 0] aeealia s 2
182B Ypoer Base Hand Halo Cover. . ... . oophoiovaioniviesshvainsnin FRAIseG. 1l . 1 1 1
199A Upper Base Hand Hole Cover Gasket... .. .: 0 L b oo i i san, BATE L R B b 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER



Page 38, 3200E

Fairbanks-Morse Diesel Engine—VI. Repair Charts and List

Jan., 1940
List Division No. 2. Upper and Lower Base (Continued)
’x15" 14"x17"
Before Ordering Repair Parts Read the Instructions Symbol el
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
3 NAME OF PART Used | Used | Used |Used | Used | Used | Used | Used | Used
2N-C Upper Base (Complete), Cyl. {10 F e 0 ) Bl B §
([ aN Upper Base, always with..........................oooiiiii.n, YKA2Z 3 1 1
| Cylinder Stud ...................................... 115"x534" 12 12 12
{ Hand HEIENGEEN SEad . .. ... .o cleariadmeli oy o0 Dl 54"x214" 6 6 6
Upper Bad B ling Pipe Plag. ... .. ... .. aeniac i 1000, o 3 3 3
Al Valvo iREE e e, 54"x214" 6 6 6
2311 Upper Basgl BRI NS COVer: ... .- ioovcint s e se s moaainn YKA2311A 2 2 2
2364 & ey 5 “ maket. . ... ol SRR YKA2364A 2 2 2
s g 5 S SChpBerew.... .. 34"x 34" 8 8 8
182B Upper Bsse Hand Hole Cover .................................... YKA182C 1 1 1
199A Bkot. . .. e e A s YK199 1 1 1
2P-C Upper Base (Complete), Oyl #2; 13 fa0 00 B e il 1 523 4| 5
2P Uxiper Ba,se BIWAFR WIEH . © L. .. et e YEAGYL e e e 1 2 3 4 5
Cy inder Stud ...................................... LG e B S e ] BEREE 12 | 24 | 36 48 | 60
& “Hand Hole Clwer Btud. . ... ... 00 Gns s o oo ol o Be x4 v R e 6 12 18 24 30
Alr Yalve Stud B e vdiiline 0 .l s L AR IR e 6 12 18 24 30
Ypper Base Qi Ring Pipetllug ... ... .. ... .onimameme e wl ot o) e 7L GBS G SR R S S R 3 6 9 12 15
2311 Upper Base Oil Ring Cover..... RERIERRRRER TG e L e e R YRAZBIIA - atomidettnarh (00 2 4 6 8 10
2364 . < s o o O R i S YRA2364A - . st st 2 4 6 8 10
s » “ LD PROW. .. o e L e e oA R MRIRER e e | R 8 16 24 32 40
182B Upper Base Hand HOle'COVEr . 1. ... oi v comotisnasovios s ions YRAIBIC - | oontaemsi LS ol 1 2 3 4 5
199A e = 2 S SSRGARKEt, o el s e 199 S inn U e dimimt el o 1 2 3 4 5
14H-C | Eower Base (Bomplete). ... .. . .. o oo d e oL e 1 1 1 1 1 1 1 1 1
I.ower LTRSS YJA14K 1
Base, SR WA e e e N R YSIAAL- - . 1
“ Base "aBRESsIWItY: 0. L, e e NOTALTEHE S L DGR 1
s Bage,; BINGFR WATE . S0os. . 0L e s A e WEAMQA ol 1
14H ¥ Base, alavswith. .. 0. WESRATAIL i s e 1
i Basealwapawith., (o000 s e R XOEAI4G2 §H = ol o) B 1
¢ Base It 8 L s e a3 VN UTel R S N L (IR B e 1
o Basea iy wibh -0 oo L e NORAMER. Sl el il e 1
" Base suimagawi o o e e e R WORALT4GS - [n o b o St s s 1
Upper to Lowet Base UG s N RN R 13%"x714” 4 8 12
Stud.. 114"x414" 6 12 18 8 16 24 32 40 48
* & o Btud, e e e e 114"x634" S 8 12 4 8 12 16 20 24
Main Bearing Stud (Gov. End) SRR SR e 1 x Ol e ] e 2 2 2 2 2 2
Mam Bearing Stud...... e T R R S s 114"x815" 6 6
4 L BRERT R e R e 134°20°% - > R 4 + 4 4 4 4
* » o RHACH e R S R S e TR Ve Tl SRR (GO T ol S8 AN 2 4 6 8 |10
Muais BearmpiBoud & el e e e R s RIX6Y Nl 2 4
CIOVRINEE IR0 B .. T i s e e ai e 157x13" 6 6 6 6 6 6 6 6 6
Tiubrrosing Oil Sump Stadl .. ol o i Sl Sl e S e 56"x814" 2 2 2 2 2 2 2 2 2
Sovernartrain Pipe Plugivo. 0 bs sa i s i s * 1 1 1 1 1 1 1 1 1
2068 Crank Pm Oller Bracket..... KA2068A1 1 2 3 1 2 3 4 5 6
S CRDBOYaW. o v ot de e i 34"x1" 2 4 6 2 4 6 8 10 12
% it 4 Tookwasher: .S i Joi e vian v s i i é 2 4 6 2 4 6 8 10 12
254A : ety AR 11 R TR S e S P N S B A KA254A 1 2 3 1 2 3 4 5 6
i g Lubrlcator Bilvlithe Bitting: . .- Lt SIQE o B nina o, KPx}4"T. 1 2 3 1 2 3 4+ 5 6
- 4 Sombube Blbow: o ROk i KPxY"T. 1 2 3 1 2 3 4 5 6
1336A a5 = 5 YJA1336A 1 2 3
{x = % FRAIIIGN, S8l don .. e 1 2 3 4 5 6
812D Mam Beanng Shell 011 Stop YJA812D 2 2 2
812F YRASIZHL Sl i 2 2 2 2 2 2
813B & L & o YJA813C 2 2 2
813D 5 i %o iBto YEABISC “ i i i e 2 2 2 2 2 2
814B Mam Bearmg Shell Oll Stop (Clenter): i o Fam Al R o s Y2JASI4AC ... 2 4
814D Btopi(Center) - fuss U anuiSim iy e Y2RARIABW S oo et 2 4 6 8 10
805D-C Bearing Cap (Gov. End)....oovioiiiiiiiiiiiiiii e 1 1 1
L e B e (S L e e el e 1 1 1 i 1 1
806D-C SR S qOppI GV, Bladia T8 o R e sl R iR 1 1 1
806E-C S L (9,570 000 s DT Vi I e el IR s vl g e R B e B e Lo 1 1 1 1 1 3 )
807D-C St O U I o 5 s ceda R s s B e R A O SRR s T s R R B 1 2
807E-C e e S bt S e I S SESE s e T et man e 1 2 3 4 5
Mam Bearmg to UpPer Base Capscrew 114" X 71" T TS e 4 8 12 16 20 24
409D YKA4OQC ....... P R 4 8 12 16 20 24
458 Thrust Blocks (Gov and Opp. Gov. End)...... e e e e YKA3458B1 4 4 4
3458A S BlockslCanleRs 10 e e sl e YKA3458C1 sl 4
. Aot ERper Dowel: 0 e i R s f e e %" 1 1 1
409A £ & Eaner Blowels o0 b e B e YKA409A 8 12 16
. e IBaeW T L e L e 84"x214" 4 6 8
298B-C 1 e i et e TR S R e el SRR R I 1 1 1 1 1 2 2 2
355B-C Lower Base Air Inlet.. 1 1 2 1 1 1 2 2 2
2F-C Up“per Base (Cyl. #1) 1 1 1
2H-C s T R A R R SIS SR U DR R T 1 2
2J-C “  Base (Cyl. 1) ........................................................................... 1 1 1
2L-C 3 e R O S e s R R R S e e S e e SRR Bl S 1 1 1
2K-C “  Base (Cyl. #2, fa. #4. #5 #6) ............................................................... 1 2 3 4 5
197B Upper to Lower Base Gasket............................ TR e YJA197B 2 4 6
& Gaﬂket ............................ YKAI97E Ko P o 2 4 6 8 10 12
197D Upper to Lower Ba.se Gaaltet . e T L e YJA197D 4 8 12
Gaskeb. o e e e WRATITDY 5o sl s 4 8 12 16 20 24
Bearing Oil Piping (Not Fur. Sep) .......................................... 1 1 1 1 1 1 & L & 1
Ol Blemagiisine N ot Fur. Bep.).. 50 s hinial il Lol S e SR s, 1 : 3 | 1 1 1 1 1 ;
Lower Base Plpe B R 214" 4 6 8 4 6 8 10 12 14
3" C S K Nuts........ sesd e e L R R S O T e D piN g, 4 8 12
% C. P. BOEmReE T e L e e S 16 28 40 12 24 36 48 60 72
7 C. P BT R - s e G D i | s | e 6 8 10 12 14 16
15 C. P. 8 N I e vy et A As R e RS, e - R ST 4 8 |12
O, P.S. F - INUtSREEE S s ol b Dl et s b e e s R SRR T 1 1 1
et Plate Washer. i BRI o L i e s s P e b s e s s 1 1 1
S thor Case Stud NEERRIEE. 000 ooy Jvidiinn o rvtiveanbis o s pusiss 15" 6 6 6 6 6 6 6 6 6
T ating Oil BumpP SR NUE. . .- ... ..ivrononnosivssnssnsensns 5" 2 2 2 2 2 2 2 2 2
298B-C | Main Bearing Oil Gauge (Complete)................[............. R e s o e BB BRI 1 e B
298B Ma,ln Bearing Oil Gauge, always with 1 1 1 1 1 1 2 2 2
990 it ¢~ Glass Gasket.. 2 2 2 2 2 2 4 4 4
825 s = e . b 1 1 1 1 1 2 2 2
0989 " & d o 1 1 ! 1 1 1 2 2 2
i ¥ . 8 }é' 1 1 1 1 1 1 2 2 2
: S . % PTG .o nEg 1 1 1 1 i 1 1 2 2 2

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Chart and List—Fairbanks-Morse Diesel Engines %ﬁfg—”

List Division No. 2. Upper and Lower Base (Continued)

; i 12°x15" 14"x17"
5 Before Ordering Repair Parts Read the Instructions Symbol o =
Repair on Page 33. or 1 2 3 1 2 3 4 5 [
{ Number Size Cyl. [ Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
! NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
L 366B-C | Lower Base Air Inlet Flange (Complete)............ C e Lo 2 | 101 | 2 13 | 2
355B Tower Base Air-Infet Rlanpa: & taievi ot o0 00 oo i YJA355A 1 1 2
[ 366B Lower Base Air Inlet Flange, always with YKAS355B 1 1 1 2 2 2
1977A Sereen. . .| YKA1977D Iy | 2l 2
4045 . S St .| YKA4045A 1 1 1 2opa2 ol 2
1989A Air Inlet Screen Plate.......... S ..| YKA1989C 1 1 1 2 2 2
5874 Relmfpreifigifing 1 oo o iie oo L s e YKA5874A 2 2 2 & 4 4
“ “ TFlange Cap Screw. .. S SR R O 147x3" 3 3 3 6 6 6
(1977A Air Inlet Screen, always with. YJA1977B1 1 1
Screen, always with Lol ey GO P ISR 2
4045 s Seam : YJA4045A 1 1
B “  Seam. NOSNMMER .. ... 2
1989A Air Inlet Screen Plate.............. ..| YJA1989B 1 1 2
R S Y "x%" 8 8 16
608A Tiower BEen Xl Sh sl SRR e R e YJA608A 1
806D-C " | Main Bearing Cap-(Gov. Bnd). .~ ..., ..... .. ol s e 1 | 1St
805D Main Bearing Cop alwaysmith. .C L oo L0 YJA805G1 1 1 1
k 830 . s Cox“'er.ﬁ. D o TR #Y41§g30 } i %
) Sl p TRt SR SR S e
| 342 & £ e 2o e e TR L R RS YJA342A 1 1 1
806F-C | Main Bearing Cap (Governor End)..................|cccoueenoo... ol [ o R s s Tl B el §
805F Main Bearing Ca, NRASIEER. |l e 1 1 1 1 1 3
830 « T e SR R | IRy DU 1 1 1 1 1 1
: “ . “ CEsE e e el b R
[ 342 . € ¥ WAsoA 0 o 1 1 1
342A “ X . WSICARION | i o e el o 1 1 1
806D-C. | Main Bearing Cap (Opp. Gov. End).................0cceueunoo... A ol e gl |
( 806D Ma.ln Bearing Cap, always with.. YJA806D1 3 1 1
{ 830 Cov YK830 1 1 1
“ « z #455 ; 4 1 1
| 342 8 & « YJA342A 1 1 1
806F-C | Main Bearing Cap (Opp. Gov. End).................[............. o aine Soned e B (G e R s B (N
806F Mam Bearmg Cap a.lways Ath. e e e NEKABOGN ' |... .. s gl 1 1 1 1 1 3
830 Coyersa o e i e AR g N S i 1 1 1 1 1
L " e s nge Bl e o 06 ecesfeeenidiieds 1 1 1 1 1 1
342 ¥ e i 0o GRS T N S RS YJA342A 1 1
342A A & g 0T T N T SO R IR R Y5EKAB42A  [.....fcenee]erveificcac]ianaafones. 1 1 1
807D-C |'Main Bearing Gap(@enter). = . . . = | ieea 2
[ 807D Main Bearing Cap, aIwavYE with . X2JA80TDE ... 1 2
830 Cover] o abums 00 YR30 ° 1 2
x & S dtHingiaPin s U Rl D s e #4565 L nEil s 1 2
342 « « & Dowel ... e NIAz0A T | s
B807F-C & MuinBearine Gap (Center). = 0 . ol R s S liedenl oe s Bl kel EBE R Sl Gl ]
[ 807TF Main Bea.rmg Cap. always with .. .0 .. e i : Ol Y RABOTRSR it o Thonanst: el o 1 2 3 4 5
830 «“FCover,.... T 2 Y eRa0) NG RR E ] 1 2 3 4 5
* . < “  Hinge Pin FA55 R e e 1 2 3 4 5
342 « « S el Y ONTABIRA s e il e 1 2
342A " < SoDowel .. kO NSRRI Lol el 3 4 5
2320 ! f Lubncatlng Oll Pump Rod (‘asmg ....... ; .1 YJA2320A 1 i 1
asing . HOTNIRADSIOA S i o ¥ 1 1 | 1 1
Upper Base 011 Deﬂector Plate. ... YJA1786A 2 2 2
1786 Plate. YEAT786A i il s 1 1 1
K * & . ¢ Plate. YARALITRAA ol s st s b ateiatan s ol e Ul 1 1 1
A1786A Upper Base 011 Deﬁector Plate (Center Br'g). . YJA1786B
B1786A (Center Br'g) YKA1786C
% o § “  (Center Br'g) .| Y4KA1786C 6 8 | 10
Upper Base Oil Deflector Plate........... .| YKA1786D .
C1786A “ Deflector Plate ...... . .| Y4KA1786D R T R R SRR e s 1 1 1
“ A “ Deflector Screw . ...... . #10 24" x 54 12 18 6 12 18 24 30 36
5852N Base Sump NIpple £ s ieitet i S .| YKA5852B 2 el s i) 3 6 1 1 1
58528 Nibple o e by e .| Y2KA5852R ! Claan 1
A5852T " S Nipple s o liis ol s el ey .| Y2KA5852S 3 s 1 1
B5852T Gl Ndnples i e .| Y3KA5852A 1 1
C5852T X TNl . L e .| Y4KA5852A 1 1
D5852T o T Napple - os e e .| Y5KA5852A 1 i
E5852T i S SNmple e o r D ks b .| Y6KA5852A 1
F5852T e £ aNipple: 10t kb s .| Y4KA5852A |
G5852T # it TR S R e .| Y3KA5852A
A6844K Base Sump Pilbe o e 5 | YKA6844G 1 1 & 1 1
B6844K Bibe s .| YKA6844H 1 1 1 1 1
C6844K" & femipe. 0 L0 i B JONECAGRIA e el ae e s 1 1 3 1
D6844K 4 Faibe s T N TR b e B L T B R e G i Bl B R e 1 1 1
E6844K i Pt T S TR Bk D S S T SR G R S R IR o P e St (R R 3 1
F6844K # St P W R i L s e e e by LT T e ERR N BV SR (R e s e R 1
" s o o cEaRe R B BN R e e 14" x 22
| & LN b e S R S SRRV R SR 15" x 51"
“» 3 ¥ Phpe 14" x 80"
‘k Base Sump Pibe Glamp: - r 0000 e el e YaEALO9OA ... i s R C 2 2 2
~ 1090 S e ST LD D R LG e R T NAALDMA ] i s s e 2 2 2
. & SRBlampl ol R e R e Gl SV O ARl e - ey R R s L 2 2
‘; '; i“ £ 8apscrew ................................ 15" x g’;/ ............ L e Rl 2 4 T %
: RDSOPOWSE e Woah G T L e £ e
e e R R S ol R o e s gyt
L A i “  Lockwasher ol e o i B G DO T e 2 4 7 7
- S EEma Blbowis el iRl e s e S el e e 1 2 3 1 2 3 4 5 6
5851A # X LR N R e SR e YKA5851D i 2 3 1 2 3 kS 5 6
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W Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 3. Crankshaft, Flywheel and Bearings

P amr—— c—mm—~—ZL295 3930 5774
: £ 5 78A
373 0 @/2777 g/;ﬁ /m

g 2766 g
Th 944
374 £ [ ¥
=23 AR
TS ——— 2
37/2 I3
/2T
Ve,
/37 S/6E
/307 8/6F
3N | 866 S2/E l2-3CYL.ENG.
2024 i 24 S Neme e
f /8 F
i 265 h) 18 R
260D i 2070
® 985 \ . . | F5 S| NN gy Z 5 p
— i) =
I
7% 5 S
Il M it e
S © | I T e
8/7E s22£ iep - y 529
STV k) posost o ;
8/7F 82z
/6458 6 59 833 )
1I9A4 8276
2034 \[8236 83/F 833L 8204 8274
B23H 83/G ,, 8208 827T
o T G S B b AR T
B3l B83/L /19787 8/9F 827/7
8237 BE3/M) 8/9G
7/ YKAI2 6
Repair Chart No. 3
Before Ordering Repair Parts Read the Instructions Symbol ey okl
I\I}tepagr e S(')r Cll Czl C31 Cll C21 C31 041 C5l Cgl
il NAME OF PART i Uoed | Used | Used | Used | Used | Used | Used |Used [Used
13J-C Flywheel (Complete) (Belted Commercial)..........|............. 1 1 1 1 1 1 1 : 1
Note:—Rims drilled for straight pulling bar.
Fiywheel 66°x 77 alwaya with - 0 e e e YJA13V 1
¥ G628 alwaysWIthS I et e ¥EJAIBGE - foo %
137 « 80711 always with. | 0o s NeIRIBZ ) 1
& Je'x 8 Rlwavs wibh e L YERAISY toay v o s e 1 3 1
. FR7210% Blways wibh o000 T N s T pa 3.9 VL) sl et pEBin Al ol BRGNS 1 1 1
402 Flywheel Blub Bolbeal o ol ol 0 o0l s b e w00 S it b sy YKA402A 4 4 E 4 4 4 4 4 4
e TN o e e e s 21" C. P. 8 8 8 8 8 8 8 8 8
o Eon BRI B i b i s s 114"x634" 6 6 6 6 6 6 6 6 6
s ¢ N e e 14" C. P. 6 6 6 6 6 6 6 6 6
403A W R e R T e YKA403A 1 1 1 1 1 1 1 1 1
13K-C | Flywheel (Complete) (Direct Connected)............|[............. s Ll B L s Bl e o | s [y T
Note:—For Barring Device.
Flywheel 66”x13”, always with YJA13U
. 66”x11”, always with......... Y2JA13Y
13K ¥ 80”x14”, always with YEKA13AA
5 78”x10”, always with Y2KA13Z
. 787x10”, always with ..| Y4KA13G 1 1 1
402 Flywheel Hub Bolt....cooeeoeneennn.. YKA402A 4 4+ 4
. L S e S S e B 14" C. P, 8 8 8
# Extension SHafE S R s i e s e 134"x63{" 6 6 6
. 8 SUTMGINOE S e 13’ C. P. 6 6 6
403A FlvwReel Reve . o e e e YKA403A 1 1 1
13L-C | Flywheel (Complete) (Direct Connected)............[............. g e I s |
Note:—Rims drilled for straight pulling bar.
( Flywheel, 66”x13”, always with YJA13W
| % 66”x11”, always with. .. Y2JA13Z
13L " 80”x14”, always with. .. YEKA13AB
i 78"x10”, always with........... Y2KA13AA
- 787107, RIVEVRRHER . ..o 0 SR U s Y4KA13H 1 1 1
402 Flywheel Hub Bolt.N. .................. g(KAéozA g § g
s i L7 st S e 4" C.
“  Extension Shaft Stud 134"x634" 6 6 6
= o R 1%’0. P, 6 616
403A FlyWHEBRRGY . . . .« oo s s s ssss srivsssons s s somiieteanits YKA403A 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines ”:::.', 11’::: <

List Division No. 3. Crankshaft, Flywheel and Bearings (Continued)

Before Ordering Repair Parts Read the Instructions Symbol e Rl ~
Repair on Page 33. or 1 2 3 i} 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
18SM-C | Flywheel (Complete) (Belted Electric)...............[............. 1 1 1 1 1 1 1 3 1
Note:—For Barring Device.
Flywheel ue"xm%” BIWOMRERIEIC v e T e YJA13R 1
56"x: RENSE . il RIS |..... 1
= 56"x20" alwaysomdti tio o L Loa L E T e ) R 1
18M « 67"x16” alwags Wibh ©. .. 0 e, DREEREEERTE L] i 1
v 8T x18". calmEmwmawith .0 L e ST N TR (R B 1
13 67"x25” alMRPEITR S o e s e R R LR PR o s e 5 §
& Cogp e gRERE T TR O e RS S e vl Al SRR R BRI e | O 1 1 1
402 2 Hub Bolt...... YKA402A 4 A, 4 4 4 4 4 4 4
402A ¥ “ Bolt YJA402B ..... 4
o . Nut 214" C 8 8 8 8 8 8 8 8 8
. Extensxon Shaft Stud 1%'x6 / 4 6 6 6 6 6 6 6 6 6
“ Nut 155" C 6 | 6MllEe |6 |isb 6l 6 ] a6
403A Flywheel Key YKA403A 1 1 1 1 1 1 1 1 1
13N-C | Flywheel (Complete) (Belted Electric)...............|............. A e alEmate 1 1 1
Note:—Rims drilled for straight pulling bar.
( 13N Flywheel 782100, always WibR! 22000 e o0 o o pgtiy o T R e B e [ T BRI R 1 1
402 od Hub Bolt. G e S e e LR e YKA402A .............................. 4 4 4
R N o Ul VA e B RS ORI PR B B Al R 8 8 8
“ Extensmn Shaft Stud ................................ 114 x6/' ......................... e B 6 6
& Nut oGy e TS e L e L e 6 | g | 6
403A Flyssheal Moay . i o0 o oo bl o R e SNPCAAORA S - s R el L 1 1 1
26B-C | Crankshaft (Complete)............. &% .. .......0c:. Pemm T Sh Lo | RGO 1 1
[ [Cranksha.lt (8" Diam.), always with. YEKA25C1 ¥ S5l e |
26B (8” Diam. ), always with. NARASER  Ioalhsmahi e s 1
ol (B Diam.), alwayswith: =+ 0 . . Y3KA25B3 + Shi e 1
164A Crankshaft Oil Throw Ringhio o oote et 1 1 1
26B Counterwelght . L. .o losi e L 2 4
26D £ Counterwelght. . .. .. . ool i et oon . ol YSKAZEC2 UL Ul Sk el 6
138 5 SR Dowel. o B 2 4 6
139 = SR Dot N i i 2 4
139A 3t ¢ dseaBeltwith Nubcedes wr v s s U IS IRIEROR - R L cnden ek Ec e 6
658B - %5 ey S Mushroom s B Shnaaat . o0 TG 4 8 |12
1 # Gowernior SpidaeiBtud. . S0l v e 3 3 3
( ¥ Mo N e 3 3 3
2070 Crankshaft Governor Spider Stud Washer YKA2070A 3 3 3
405 Oil Ring to Shaft Gasket YK405 1 2 3
253A-C Crank Pin Oil Ring 1 2 3
165G-C AveBlopilting. 8 b U aEeRel TR LRI g e b R b e s 2 4 6
26D-C | Crankshaft (Complete).......... Serp ] o SR hah Sl e B 10 0 b e T RO e (e Rl i |
{Crankshatt @i Diam.) alwavs with. ..o 0.0 .. e YJA25B1 1
(715” Diam. ), alwayB Wwith. = o Laiituen Y2JA26C2  |..... 1
25D 4 (B4 Diam.), always WIth. .. ... ... ... vhviennnn NSTASOAR 1. ) 1
Crankshaft (9" Diam.), always with.......................... o VT R SRR MRS RS LN B e 1
T Biam) calways WItH oo e WORARROL i b deniilawini oo e s 1
o (87 " Diamy), always witht 0 oo s s 0oboll o a0 TRk IRCRER I e SeeRe s SR e 1
164A Crankshaft Oll Throw BRI e e e YKA164A 1
164B Ringsio Lo e s i aeil T YerAlezn | ol Ul e : Talle 1
26A Ctankshaft Counterwelght. 2
26D Counterwelght .....
138 ¥ o e e D S AR 2
139 . ! 2
139A o Lokl B S L SRS R R TR WS et (50, 21 1 2 (0 SI i B O
“ “ 4 8
658B ¥ s L 8
Crankshaft Govemor Spider Stud. e v e 3 3 8L S R 3 3 3
b et i e B golan s
2070 Crankshaft Governor Spider Stud Washer...................cc0.... YKA2070A 3 3 A B R e 3 3 3
405 Crank Pin Oil Ring to Shaft Gasket YK405 1 2 Siah i G 4 5 6
253A-C S aeaRIng e R T 1 2 3
253D-C . e T R R AR el SRS e L B e R R R SRR TS e e 4 8 8
165H-C AfpStop Rane HVas C 0 ey R Sos BTl el e 2 4 6 4o s e 8 |10 |12
166H-C " | Air Stop Ring (Complete).. il ... 1o oo oo vl iy Shen e e 2.1 41.6
166G Alr Stop ing(Ton), alwagsewith 100 v o BT e e ek WRALGEEN ol <t oo it o 2 4 6
g (Bothom): il o i en e S Y ROATBSH T cialons ol ol I e e 2 4 6
191 & = ZRPH S0 [ 2 UG el SR R (N e S FRI9IA S Sk o 4 8 12
: 208 S lnelowasher S0l ST B S v LSRR RN DR | e e 4 8 12
[ Ry . % Tockwire......... s R e e e i IR GeE a1 4 8 12
192 £ 2 “  Dowel.. N 2102 v el s busl s 4 8 12
393H Back Lash o R, oo BRI B EE e R B po o e IR NG RS 4 8 12
392 Spring..... puiee e SR B [ 2 4 6
394 . - 4 Clip WERAG - o oo s lialalo s 2 E
394A ¢ & “ Clip IVHCABORAR e kL 6
193B Au- Stop ng Bboing: .. et e e S i e YKA193A1 ............... 8 16 24
Cap Screw.. oo WO BIRRRR i 2 4
: : % 7N (DS RSN (BN O e 6
e ed o e bR R L L6 et R MORNER B ol 2 4 6
DogiPoint Bet Bovew dam Nub, .. .00 0 0 0 e ot 18" C P ............... 6 12 18
Air Btop Ring Lockwasher. .. .. oo on i ins sideineias et onis radn e R PR L 6 12 18

ALWAYS GIVE ENGINE SERIAL NUMBER
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Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

Jan., 1940
List Division No. 3. Crankshaft, Flywheel and Bearings (Continued)
Before Ordering Repair Parts Read the Instructions Symbol e i
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. . | Cyl.
NAME OF PART Used |Used | Used | Used | Used | Used | Used | Used | Used
166H-C | Air StopREap (Complete)......... . - . .......|...ooaiii Ve Bt 0 Rt R Bt 8 |10 |12
1656H Air Stop Blng fBottom), always with. .. . ... = . ... YJA165F 2 4 6
(Bottom), always with. ... 0 Y6KA165E1 10 12
« o« Ri § (Top) YJA165E1
g ¥ ng (Top)... Y6KA165F1 10 12
191 Air-Stop TUREEREES. . .. . ... xstssebios el RR Rl LS. 0y b oo YK191A 20 24
S « “  Lockwasher 54" 20 24
Sus L “ Lockwire 14"x3%" 20 24
192 Air Stop Ring Dowel Y2J192 20 | 24
392 Axr Stop ng Bnck Lash Spnng .................................. YK392
393G Screw. . YKA393B4
393J e o ¥ “ Screw YKA393D1
394 iy . * sl v AOGBGESRE . o P YK394
394A G % ¥ Al 11T NI e 7 e YJA394B
393D Drtving Stnad 4 A e L Y4KA393A1 5 6
393E Oil Throw Ring Driving8tad, .. .... ... oo e silin, Sdu iais . oo Y4KA393B1 5 6
392 Driving Spring .......................... ..| Y4KA392B 10 12
2776 Plug.. Y4KA2776B 10 12
193B Air Stop Ring Spring. YKA193A1 40 | 48
2766 Dnvmg Set. Screw ......... Y4KA2766B 10 12
Lockwash %" 20 24
o & “ Jam Nut éﬁ' C. P. 10 12
2777 Driving Clamp . 8¢ .. 0. 1. 4KA2777A1 5 6
& i Cap Screw. . . Y%'x13° 5 6
. “ * Lockwasher ....... o 5 6
o ; e B el e %"C.P. 5 6
e = Tockwashes ... .. ... 0 e s ! 5 6
o . LA R e o e A s 1%4°C.P. 5 6
263A-C | Crank Pin Oil Ring (Complete).....................[.cccununn... i o dS e 2 S R S e [
253A Crank Pin Oll Ring always with ... .. ... 0.l Y4KA253A2 1 2 3 1 2 3
ng, BIWAYE WEGR ..o N e e Y4KA253B1 1 2 3 1 2 3
% = 5 CapBomew! .. .oi i i 14°x4 14" 2 4 6 2 4 6
. * St % Rockwhaher......ciiiiiiessinss sl PR 2 4 6 2 4 6
253D-C | Crank PIn Oil Ring (Complete).... ... ... . ... ...l aiios  eaiihisiansciaessiliaaes 4 |1 6| 6
263D cra.nk Pin Oil Ring, CUUTOR L e e S R s ST e i S o i YOEARRGG = s ket 4 1] 6
Ringialwiyswith ... oo aslai oo ia s e NSEASSID il s s e ke, 4 5 6
s i i Cap Screw .................................. I6°x43g” - o ke s S e s 4 5 6
. . %t Toekwasher:. ..ol o et ] 3% R RN Rl e R e e e 4 5 6
816E-C | Main Bearing Shell (714" Diam.) (Opp. Gov. End)...|............. 1 1 1
816E Main Bea.ring Shell (2pes. 5%”1g.), always with. . ............. YJA816D1 1 1 1
817E ell (12'/{5 long) (Not QT R S YJA817D3 1 1 1
5493 ' Bhim Dawels oo o o5 vel e CKB5493A 4 4 4
820A Mam Bearmg Shell Dowel YJA820A 1 1 1
823G YJA823D1 6 6 6
823H s Ly = YJA823E1 4 4 4
823J # % ¥ - YJA823F1 6 6 6
816F-C | Main Bearing Shell (8" Diam.) (Opp. Governor).....|.............|o.eofoeuefon.. 1. el
816F Main Bearing Shell (141" 1g.), always with..................... TRASIODT - coonl ol e 1 1 X
817H l (1474” long) (Not Fur. Sep.)... ... .. ... .10 IR A oo ade ol 1 1 1
5493 ¥ ShimmDowel. .. v S CRBHOTA (b as s N sty 4 4 4
820A an Beanng Shell Bowel NJARON == ool 1 1 i
823G A, s B R L VR g LAl B BREER ete 2 2 2
823H i i Ll T e BGOSR e et e e NACARSHIL s o Rt el 4 4 4
823J * 4 oA T e SR R B R e P e Rl R FICABIIN - Ao wd] Lo 8 8 8
816G-C | Main Bearing Shell (9” Diam.) (Opp. Gov. End).....|.............|....[... ... ]. ... 1 1 1
816G Mam Bearing Shell (674", 654" long), always with.. e SOERABIGELS G b Sl el s : b 1 1
817G ell (1474° long) (Not Fur. 8ep.) .. .ccciievvinsnnss NOKARIZIG o o] bl et i b o 1 1 1
. ShimPowel.:x sl e #409 4 4 4
820B Y5KA820A ;| X 3
823K Y4KA823A1 6 6 6
823L Y4KA823B1 4 E 4
823M Y4KA823C1 6 6 6
818E-C | Main Bearing Shell (714" Diam.) (Governor End)....|............. il 3 ks
818E Main Bea.ring Shell (2%", 6 A;" long), always with YJA818D1 1 1 1
819E ell (Not Fur. S D.) YJA819D3 ¥ 1 1
5493 ® = Shim Dowel CKB5493A 4 4 4
820A Ma.m Bea.nng Shell Dowel YJA820A 1 1 1
827G YJA827G2 6 6 6
827H & & YJA827F2 4 4 4
827] ¥ RS L R R AR e e R e e YJA827E2 6 6 6

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines %

List Division No. 3. Crankshaft, Flywheel and Bearings (Continued)

| Before Ordering Repair Parts Read the Instructions e sl
Repair on Page 33. Symbol 1 2 3 1 2 3 4 5 6
Number or Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Size Used | Used | Used | Used |Used | Used | Used | Used |Used
818F-C | Main Bearing Shell (8” Diam.) (Governor End)......|[.............|..... bR I Bl |
J 818F Ma,m Bea.ring shell (2114”, 44" long), always with.............. YKAS818C1 1 1 1
819F Sh (8/' long) (Not Fur. Sep.)..... .| YKA819D 1 1 1
15493 S him Dowel............. .| CKB5493A 4 & 4
820A Main Bearing Shell Dowel YJA820A 1 1 1
827G L » ¢ Shi: S YKAR27G2 2 2 2
827H i . « YKA827H2 4 iz 4
8277 . . s YKAS827J2 8 8 8
818G-C | Main Bearing Shell (9” Diam.) (Governor End)......|.............[..... L. SRS el BE B R e s |
818G Main Bea.rmg shell (214", 414" long), always with.............. WORABISEL | .. o ] e 1 g 1
819G Shell (874" long) (Not Fur. Se; [ 3 AT RO TR B R 1 NORARIORS - |, .. (. cocT]me b oo e S : 8 1 1
% S S ShmmPewel I s e AT Lo e SO R . ) R o e 4 4 4
820B Main Bearing Shell Phawal, o ke e NOKAROBA - oo I 1 1
827K ST S R e R YAKASIFAR  f oo oniloinn il -« PE LU R 6 6
827L £ 2 e Vel T S S e R SRR S N YARARIIRS - oo oo vanh it < 4 4 4
827TM % ® ey e s R A YARARITOR i asoiion 6 6 6
821E-C | Main Bearing Shell (714" Diam.) (Center)...........|......... e il Dl i
821E Mam Beanng Shell (2 Pcs. 3'%4” long), always with............. X2JAB2IE ... 1% x
822E ell (854" 1ong) (Not Ede. Bep.) o~ < oouinnssiavnn Y2IABPED |8 1 2
5493 L S DowdL. . R et CRBHAO3A " [, . 4 8
820A Mam Beanng Shell Dioweli sl ne oni el Vi K e ..| YJA820A 2 3 4
831F Bhisa . PanE el i i SR o Y2JAS31D1 |..... 6 12
831G . # Bl e R L e Y2JAS3IE! |..... 4 8
831H - 4 W SRR SRR Y2JASSIFL  |..... 6 12
821F-C | Main Bearing Shell (8” Diam.) (Center).............[............. S B ]
821F Mam Bearing Shell (10%” long), always with NREASRIC ol ieseatam it 1 2
822F ell (10%4" long) (Not Fur. Sep.).. YV2RARII - vale v [oEatelil oL 1 2
5493 * Shim Dowel, . chla e L s CKB5S93A ... .| cofisinlie. .. 4 8
820A Mam Bearmg Shell Dowel FITARIDA - Foi . el ] o s 1 2
831F Shim T2RARNRL o) i 2 4
831G " 5 “ FIERMICR: 1 L) Y ki 4 8
831H # % “ Y2RARITD ot et n o neie e e 8 16
821G-C | Main Bearing Shell (9” Diam.) (Center).............[............. sttt iR IR a1 e SR e g 4B
[ 821G Main Bes,ring Shell (2 Pcs. 47(” long), always with.............. Y6KAS821E 4 5
i 822G Shell (10 34" long) (Not Fur. Sep.)....... Y6KA822F2 4 5
& L S il D owal e R . . SR #409 16 | 20
820B Main Bearmg Shell Dowel Y5KA820A 4 5
831J Shim Y4KA831A2 24 30
831L & o SR BRI S T T R e Y4KA831B2 16 20
831M 8 * ESBRIm e e Y4KA831C2 24 | 30
577A Crankshaft to Al!‘ Stop ng Shlm & YJAS577A 4 8 12 4 8 12 16 |20 |24
578A YJA578A 4 8 12 4 8 12 16 2) 24
833F Mam Bearmg 0Oil ng (Fur. m Pan's With JI978BYCC o L YKA833A1 2Pr.|3Pr.|4 Pr.|]2Pr.|3 Pr.| 4 Pr.
833G “ Ring (Fur. in Pairs with $1978B) ................. NARASIA U ol o s i i vo e 5Pr.| 6 Pr.| 7 Pr.
1978 . 4 S5t RIS PR ek e YKA1978B 4 6 8 4 6 8 (10" |19 14
5142 Mam Bearmg Shell Oil Deﬂector s« XY JAB142A 1 i 1
Shell Oil Deflector IR L. 1 1 1 1 1 1
5493 Main Bearing Shell Dowel........... CKB5493A 8 12 16 8 12 16
Mam Bearmg Shell 011 Deﬁector Screw . 75, 14{—20x 14" 4 4 4
Barew: 7000 e e e DO LR T S A S FOSRET St B 4 4 4 4 4 4
3712-C Barring Bevice (Complete) .. ... . . . s b it an o ey 1 il 1 1 1 1 1 1 1
3712 Batrine Bl o s YJA3712B 1 ! 1
“ . Cap Screw "x4" 2 2 2
3712 e Befeltat s S S e A S T YKA3712D ............... 1 1 1 3 ¢ : R R
o 5 Set Screw W AL RS PR PR DeRu 2 2 2 2 2 2
3713 o Bovketi s ol s R S T FCASTIBB - ol e, i 1 1 1 1 1
# S 86t Screw ............. NSl s e e e S Ve DU SRR Bl e 2 2 2 2 2 2
3716 Barrmg Pawl (Long).. YKA3716A ............... 3 1 if 1 1 1
3717 Pawl (BHOTE) occc e v o i e s i e YRABVITA - Lol il 3 1 1 1 1 1
3714 1 Bracket Sosketi PG o S s e s e NRARGIINS ol o e s s 1 1 1 1 1 1
3718 & Faletabt Bin . 0. ool e s YHARHIRA - o dlieann i | 1 1 1 4
419A Barrmg 130 SR S S N B R e R B Rt YK419 1 3 1
419B Bar R s R L i R e e e i T 0TI T ! (S MRS i 1 1 1 1 1 1
4295 ¢ Fulcmm Stud ........................................... YJA4295A 1 1 1
¢ I e e S R R A N SN CLP. 3 3 3

ALWAYS GIVE ENGINE SERIAL NUMBER



% Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 4. Outboard Bearing and Pulleys

. F/ZA
3/45} i
404
/B
N 23425
989
FOOGASRE] R e e T
825A
j
FE60A
8334
1978 PIN 3/0A 172
3/9A /1724
/86/
/186/A SHIM
/86/8 >
( ] 3780 7/ YKAI2T
Repair Chart No. 4
’x15° 14"x17"
Before Ordering Repair Parts Read the Instructions Symbol Eah =
Ntabe o St ost. | oot | oo | i, | oo, | om. | ot | o, | o
umber ize yl. yl. y. Y Y yi. yi. yi. yi.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
310A-C | Outboard Bearing (Complete).......................|ccccviunnn... 1! 1 g1 1 1 2 | 22 2
Outboa.rd Bearing Body, alweys with. ... .. . o oL, YJA310A 1
310A Body glwaysiwith. . .. . .. . o ool YRASIOR = e i 1 1 1 1 2
= & Body, alwaysiwith. .. ... 00 il s NORASION | oo S e e 2 2
Bearing Body Pipe Plug sen| 25T Otk 1
5 s S Blug i re vy TSRS (SRR 1  § 1 1 1 2 2 2
“ “  Drain Pipe Plug 34° 2 2 2 2 2 2 4 4 4
= Sicab Stug 4
o ¢ sdie TR S e e e e S B e e stk 4 4 4 4
. = BB, s e s e BT o e el ide oo e hilan b oo 8
“ “ “ “ 4
£ - & ER T D S s © Ve S et R P R e B Lot 04 L SIS L e 4 4 4 4 4 8
Beanug Body Cap (Not Furmshed Separately)
311B &~ Cap (Not Furnished Separately)..........cc......... YKASIIB | ..... 1 1 1
“  Cap (Not Furnished Separately).....................| YBKA311A  |.....|..ccofeeceeeenenfoneni]oenanton.. 2 2
314A Bearmg Body Cap b e DI RRe R SR I S e B L SRS b e 12
BHim, . e s YABIAR U 12 12 12 12 12 24 24 24
314B Benrmg Body Cap T A RN R e e L e R
I o e e R R s YEKASI4B ... 8 8 8 8 8 | 16 16 16
Bearing Body Cap Bhim Blowels: b cn il el o Lo 0 #413 4 4 4 4 4 4 8 8 8
317A {Beanng 0il Well Cover .......................................... YJA317TA 1
B = e N i et YRAMTA . ... 1 1 1 1 1 2 2 2
Bearing Oil Well Cover Hinge PIn. . i i vt sakisvenists $457 3 1 1 1 1 1 2 2 2
0il ng (m Pa\rs) thh 1978 ..................................... YG833D 2Pr.|2Pr. | 2Pr,
833H NHBas( e 2 Pri |2 Pri} 2 Pr:| 2 Pr,
S YHARIGR - llooo et vlga s Ut L R a2 1 2Pr
825A Gauge Glass YK825 1
B NERIGE o o s 1 1 1 1 1 2 2 2
989 Gauge Glass “Plu, .| YK989 1 1 1 1 1 1 2 2 2
990 Gasket. . .| YK990 2 2 2 2 2 2 4 4 4+
: s Pipe Plug : 4 1 1 1 1 1 1 2 2 2
Horizontal Adjusting Se ?ﬁ'x:i' 4 4 4 4 4 4 8 8 8
Vertical Adjusting Set Screw.. AR o 2 2 2 2 2 2 4 4 4
Horizontal Adjusting Screw Jam Nut.................. B B T 4 4 4 4 4 4 8 8 8
YVertical Adjusting Berew dJam Natb. v n il i vviiiisivivninseanonan %" 2 2 2 2 2 2 4 4 4
315A SWEHaE I BOBRG. s . S o s L i s e b YJA315A 2
- o TSR L el L RS e YKASI6KA  |..... 2 2 2 2 2 4 4 4
Bearing Qi Baflle- Cap Borew. .. &l il i i i e e ‘x34" 4 4 4 4 4 4 8 8 8
Oll Throw Ring 2
2345 x ng. S e masiaes S onate s maRE TR s S L D s | NI AISED A L Sl 2 2 2 2 2 4
SR RInE s T e L L VGRAREIEA s e e e 4 4
011 Throw ng Felt 2
..... 2 2 2 2 2 4
it G TITRAGSISERE i . DRl e VI e i e e Bk e B e 4 4
319A Bearing Sole Plate 1 1 1 1 1 1 2 2 2
1861 = Vertlca] Ad;ustmg hxm 4 4 4 4 4 4 8 8 8
1861A 4 2 2 2 2 2 2 4 + 4
1861B 8 * 2 2 2 2 2 2 4 4 4
346 « Sole Plat.e Cap Screw Washer 4 4 4 4 4 4 8 8 8
o CT 4 4 4 4 4 4 8 8 8
14 @ g e P e SR e 1) 4 4 4 4 4 4 8 8 8
3780 Bearing Pedesta.l TEEPIEIARSR o e e e s e 2 2 2
hi o Sitn e DEIGSA =oiabaaalian s i il il s 4
460A Extenslon Shaft (When « specify Engine Serial Number)......|................ 1 - 1 1 1
365 5 Thrust Collsr o CIOBBEA = s et e S 2
366 - 5 Collaxr. . ....... 8 TR S e RO TR e RO AR 2 2
¢ * o 8 HOUAOTOW. ST it e S e, W e R 4 4 4

ALWAYS GIVE ENGINE SERIAL NUMBER



Page 46, 3200E

Aug. 1, 1938

Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 6. Piston and Connecting Rod

A\

/193D SHEE O

1193E  SHIMS Y XKZ2

1193F | f\
e u& /l:l

Repair Chart No. 6

7/CKCE6S

x15° 14"x17"
3 Before Ordering Repair Parts Read the Instructions e
Repair on Page 33. Symbol 1 2 3 T 2 3 4 5 6
Number or Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Size Used | Used | Used | Used | Used | Used | Used | Used | Used
PO-C. | Piston (Complete). .. = . .- idmar o o e 1 2 3 1 2148 4 | b 6
5G Biston 1 Alwaysiwath el 000l B0 e s YJA5P3 1 2 3
5G Piston_ [ YRASWZ el i oo el s 1 2 3 4 5 6
349 ¢ tBafe Plate. b 0 e e ey YKA349A 1 2 3 1 2 3 4 5 6
7073E ) o % Cap Serew. 0l s o e O FM106C7| 34"x7%%" 4 8 12 4 8 12 16 20 24
S:Cap ' Berew Totkwire .o S b e e 3FM4A | #15x24" 1 2 3 1 2 3 4 5 6
6 IPigbon Bani Towel o s il bt U e e i e i s K6 1 2 3 1 2 3 4 5 6
4 . * s Screw 4 3 2 2 3 2 3 4 5 6
178 &= 4 iBpning YKI178A1 1 2 3 1 2 3 4 5 6
8K “ Ring, Angle Step. YJASG1 6 12 18
8K “ ° Ring, Angle Step. YAGASHY ol o e e 6 12 18 24 30 36
SH “  Ring, Oil Regulating. YJASF 1 2 3
8H Siline Ol Reptilhfing -0l s S i s e VIRARG i s s e 1§ 2 3 4 5 6
7D-C Plos T loiaplete . oL e T e T i i e 1 2 3 2 3 4 5 6
7D-C Piston Pin(Complete). ... " . .. ... .. .o 00w 1 2 3 1 2 3 4 b 6
7D Piston Pin |Always with......... F vl - YJATD2 3 2 3
7D R o YRAZIRD. il kg 1 2 3 4 5 6
839B ¥ “ Qil Scraper Pipe Guide YJA839A 2 4 6
839B 2 i S “  Guide NEICARSH R e i i 2 4 6 8 10 12
836E 5 “ “ Scraper, Large}Always W Sl i R e YJA836C1 1 2 3
836E “ “ ¢ Scraper, Large YRASIGHI il d e e 1 2 3 4 5 6
838 Oil Scraper Pipe, Not Furnished Separately.............cocovuvinn.n YJAS38A 1 2 3
838 iy B Pipe, INot Enrusshed Separately ... ... .. cvovvivsaisinin NRARISA =m0 pai o s A 1 2 3 4 5 6
840 & 5 DOwWel IR LSS BlS e e i S e YK840 4 2 3 2§ 2 3 4 5 6
836D Piston Pin Oil Scraper, Small }Always Bith s YJA836D1 1 2 3
836D pis “ ¢ Scraper, Small RARIGT RS SR e e 1 2 3 4 5 6
838 Oil Scraper Pipe, Not Furnished Separately........................ YJAS38A 1 2 3
838 o % Pipe, Not Furnished Separately............co000vevnn.. FICARIBA o il e o n ] 1 2 3 4 5 6
840 3 & Bawels . e R N e K840 1 2 3 2| 2 3 4 5 6
837A b # st S IORERIIRESEON U R S T e YKS837A 2 4 6
837A . ST I R S R . RN YRABITA ol aislevs 2 4 6 8 10 12
Note: It isrecommended that 7038-C set of needle bearings always .
be ordered and furnished with 7D or 7D-C. =
Note: Separate needles should be furnished only to replace a few
nearly new needles that have been lost. When needles are damaged
or worn a full set should be furnished and the piston pin carefully
inspected.
7038-C Needle Bearings (Set of 231 needles) 76"x13"......... 1 2 3
7038 B Bearings (Separsie Needlds) 231 PerCxlinder .o s 0 oo ic] oo il oniitssie s ahviaaie ohe s e lus s sfsiainie shyisineie o s ominl o siessis
7038A-C N Rearing (Sot GIRANeodIeR) .. (1. il i ssi svieins s s s s s ol e ewtee ] et s 1 2 3 4 5 6
7038A “  Bearing (Separate Needles) 237 Per Cylinder.

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3200E, Page 47
Aug. 1, 1938

List Division No. 6. Piston and Connecting Rod (Continued)

Before Ordering Repair Parts Read the Instructions Symbol e gesll
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. [ Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
4721 Plston Pm N eedle Retainer. . YJA4721B2 2
4721 Retainer. . NXWAEAIB1  |..... 0 2 4 10 12
4720 2 & € YJA4720B3 2 + 6
4720 # = 2 % VRAA720B4 | ... .0 nl .. 2 4 6 100 12
18E-C Connecting Rod(Gomplete). .. . = .. . . ... .. 31 o 1 2 3 3k 2 3
18E Conneching Bodl o0 . B el i o YJAISE 1 2 3
18E . Rod Lo R SRR TR BN 1 2 3
17D - 2 YJAI7EL 1 | 3
17D . VRN o], i FEO R
20D-C & ¢ Bearing Gompletes. . il L ool e e 1 2 3 1 2 g
32B 2 : YJA32A 2l ¢
398 : : VicAoA e e for e s
34A « cERGONRE R e S YJ34 e
UA i * NG e T U St s T U M B R 2 4 6
3375 = Sl e Colthe YJA3375A 2|4 ile
3375 i e ¢ ¢ Cotter FHRRRESA 1. ... ]cenesfoiage 2 4 6
1193D Bearing t Rod Shim .031" Thick YJA1193D1
1103D : %" Shim 031" Thick YKA1193D1 |}| As R|equirled.
1103E 2 “ 4 Shim .062" Thick YJA1193E1
11938 “  “ “ Shim .062" Thick YKA1193E1
1103F s ¢ & Shim 0157 Thick } 1,2 and 3 Cyl, 14x17. ... ... sool o YIAT19311 . ‘. .«..] As Rlequir|ed.
1193F 4« <« Shim .015" Thick YKA1193F1
18¥F-0 | Connecting Rod (Complete). ... ... ... ... ... ... 0o oves AR ER Il i : 41566
18F Commeefing Rodisee - hm S R R B e i e salot L SR B R RS s I SRR 4 5 6
17D = &5 Piston Poi Bushinglol ol o000 o0l NICALTHD o s oot i e ein 4 5 6
20E-C . Bearing Completedisa ittt ooiooie i s ssiaaiie i i 8. L ol L b e 4 5 | 6
39D % 3 olbi it b R OREIRAT - ettt ok ol v 16 20 24
34B « SRS R L e e OxRegaaT. L e e 16 |20 |24
=) 3 % 8§ = Cotter TIEMIDAL Lol del vn - ol caai R s o s e v 16 20 24
1193G Bearmg to Rod Shim .031” Thick CKCI1193F1
1103H #3 Bhim 0627 Thick  }. ) LSS .. shel LA e CKC1193G1 H..... .. ) O e TR e SR As Rlequirled.
1193y 8 “ “ Shim .015" Thick CKC1193H1
20D-C | Connecting Rod Bearing (Complete)................(............. 12081 298
20D Connecting Rod Cap ' \Always with. .o ne 0 cli i Lol vl YJA20C 1 2
20D e Cap ¢ NRARHTES e o] e 1 2 3
181 * & % toBax Powel...... ... YKAI81A 4 8 12 4 8 12
21B £ “ Box, Not Furnished Separately YJA21D1 i 2 3
21B £ “ Box, Not Furnished Separately YRAIE2 - Lo toeeec)oo o 1 2 3
44D # by to Cap Shim .025" Thick. YJA44C 8 16 24
447 a o Shim .025” Thick. YRAME o i b s 8 16 24
44F e “ * 1 %% Bhim 0077 Thiok. YJA44D 8 16 24
44F & - @5 & @ Shim 007" Thick. YRAMIG ol st e 8 16 24
1405 Cap Wick Support Spring. .......coo0vvnnn YK1405A 2 4 6
1406 FEWiek ha b E ol YJ1406A
1406 foWiek L iao YK1406A 1 2 3
1407 “  Support. YJ1407A2
1407 & “  Support. YK1407A2 1 2 3
2075D Rod to Box Dowel .............. YJA2075D 2 4 6
20E-C | Connecting Rod Bearing (Complete)................|............. SR et W 4 518
20E Connecting:Rod Cap. . .o ol o s e E sy e NEKA20HL - ..o, 4 5 6
1R1A % b S BOeBowelsl R L R YRADGA s 16 20 24
21D & ¢ Box, Not Furnished Separately..... ... .cciiiine. YRAPIR2 (. 0., 4 6
44G & & #:1to Cap' Shim 10081 Thick e i s v i Y4KA44A  |..... 40 50 60
44H g s St ShimCDR2  Thiekk s vl Y4KA44B | ... 8 10 12
44y & o ot SHim 1064 Phick vl e Y4KA44C  |..... 8 10 12
1405 Cap chk BHPPOLt BBENE 1 o e e e e VRII05A 0 s 8 10 12
C 0 B 1 S e e S S e s B et IR RN e YK1406A - 4 5 6
1407 « e R R R S e R R e NXRKI407A2: - .o 4 5 6
2075E Rod to Box Dowel .............................................. CRO6260A - iy 8 10 12
4103 CapitofRox Bt 118 el bl e e e C3FC4103A1 |..... 8 10 12
(=) £ N SR e s L e 11FM29A W R e 8 10 12
ol s e SR TR S i TIFVIZAL Sele e vam e e al NS S B B e 8 10 12

ALWAYS GIVE ENGINE SERIAL NUMBER



% Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 7. Cylinder Head and Valves

V22722
NANRNTRRN

J3C
6324
[ZIYKA7130
Repair Chart No. 7
Before Ordering Repair Parts Read the Instructions Symbol 12°x15 14x17°
Repair on Page 33. or 3 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.

NAME OF PART Used | Used | Used |Used | Used | Used | Used | Used | Use
31-C | Cylinder Head (Complete)......... .. ... . los il v innasgs T-a2t-g0- 1 [ 2 =3 {4 6K 6

3L / Cylinder Head, always with YJA3SR 1 2 3
k o . always with NEASWL e 1 2 3 4 5 6

. ¢  Stud Tube, (Not Fur. Se YJA6001A 2 4 6
" « Water Overflow Stud x27 2 4 6 2 4 6 8 10 12

5 i Inj. Valve Stud. . 84"x334" 2 4 6
s e s ud.... . LU o) ke U BT 2 4 6 8 10 12

Cylinder Head Air Check Valve Stud 54"x215" 3 6 9
LR - T IR SR e RO S IR L Y95 vt 7RG FES B (R SO b O 2 4 6 8 10 12
¥ % T PipePlug. Yo o s 4" 4 2 3 1 2 3 4 5 6
5565 Relief Valve Adapter Tube........ YKA5565H 1 2 3 1 2 3 4 5 6
5566 . “ & s aland s oo n e e YKA5566A 3 2 3 1 2 3 4 5 6
5567 1 o . s “ Packing 14 "x454" 2 4 6 2 4 6 8 10 12
5565A Indioator AdapterBBE. il i b iy e s i Stk e YLA5565E 1 2 3 i 2 3 4 5 6
5566 Indicator Adapter Tube Gland........cccceetevecterscsscosnnnnne YKA5566A 1 2 3 1 2 3 4 5 6
5567 . L “ Packing.. 34 "x454" 2 4 6 2 4 6 8 10 12
3093 Indicator Adapter Tube Bl v oiia i iy i Dot s s e YLA3093A1 5 2 3 i 2 3 4 5 6
5876 Air Check Valve Tube (Not Fur. Bep.) ... .t ioiitiiilivininevinans CKB5876A 1 2 3 1 2 3 4 5 6
5877 iy . £ b asket (Not Fur. Bep) . -i . vicierascocionss YKAS5877A 1 2 3 1 2 3 4 5 6
33C Cylinder Head Ganket i, 0000 S0 0aial0is vtan s e sowanon YKA33F 8 16 24 10'-1°20°'1 80 | 40 | 50 160

632A {Cylinder Hond Coiinterbore Gasket. |- iro U ohiio o v o il YJA632F 1 2 2
< * s Gaskel 300 sl e e L e YERABIZE il oo b 1 2 3 4 5 6
862E-C: & Ralief Valve (Complete). ... L. oo it ans b i v ) S ke k] s [ B R e T T
362E ReoBel Valve Body. | o i i e e b s e e S ke e YF362 1 2 3 1 2 3 4 5 6
363B & S O e e R e S T S S R YF363 1 2 3 1 2 3 4 5 6
364B b R e PR VRN B e e i e S s nn ol SSRGS YF364B 1 2 3 1 2 3 4 5 6
& Siudann WL 0 Do e s e sics e s e s s %" C. P d 2 3 1 2 3 4 5 6
£ s Dalowasliar © o rs Gl R B U 56" 1 2 3 1 2 3 4 5 6
864B-C | Air Start Check Valve Cage (Complete)..............[............. 1 1 2 i 1 =2 2 21 8

854B {Aix' Start Check Valve Cage, always with....................... YJA854A 1 1 2
i # SN Caps, always with: ... ... i NEASNO - clooon s : & 1 2 2 2 3
2113 S o LS B S e R SR S e R YKA2113A1 X 1 2 1 : 2 2 2 3
853B Air Start Check Valve with Nut and Cotter YJA853A1 T 1 2 1 1 2 2 2 3
856A s % 9 & Spring. .. YKAS856A i 1 2 A 1 2 2 2 3
2114 i g ¥ e Cap. YKA2114A 1 1 2 1 ik 2 2 2 3
1550D s 3 s “ Cage Plug.. YKA1550C 1 1 2 1 1 2 2 2 3
1549 Arr Btart ValveBhoeiianket . .. . oo o s an i dain e 0 s do YKA1549A i | 2 3 2 3 4 6
858D bl = & Cvlinder Head Gaskety i cvvisiveivivisahann CFES5877A 1 2 3 1 2 3 4 5 6

248B {Air Start Check VElve @Hamber PIUL. ... .. voveninuninsnsnsamnsaios Y2JA248B'  |..... 1 1
# 2 iy ¥ * 5 ORI S R I R P WORAABO " . s vl ailaniid 3 1 2 3 3

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3200E, Page 49
Dec. 1, 1934

List Division No. 8. Exhaust Pot and Pipes
6/7 GASKET

é/5

25 \
28/ 76 GASKET T

668

2254

| 282
%—Za/

24,586

(944

6/8 GASKE T,

/6 GASKET

670 666
[~76 GASKET S CHLINDER
6/7GASKET  6/6 T/YRKA7LZ
Repair Chart No. 8
2 Before Ordering Repair Parts Read the Instructions Symbol daixia i
Repair on Page 33 or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. [ Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used |Used
2208-C | Exhaust Pot (Complete)... .. ... ... ... ... .. .oz o 3 ] 1 1! ¥ 1 < | 1 1 1
( Exhaust Pat - always witlh -~ -u ol =00 =L YJA225A 1
FOL MWAYS WL oo ... 0D e e Y2JA225A1  |..... 1
226A - Pot BIWRYE W . NBJARAGA - e 1
| s Pot BIWATH IO ol s IRAMBA - I iy . Te, M G (Bl R 1
£ Pot BRI . .. e WIRALSAL ... i ke e 1
225E Exhaust Pot, e o SRR e CUN N - LR VARAMISAT [ ool s sm]iis e ANy 2 2 3
Stuﬁing Box Stud .................................. Betx41e% - |.li 8 A e 8 12 16 16 24
668 A INUtee s o Rt o o e Y2J668: ol 8 LR e 8 12 16 16 24
L StBipe Blug . o s L Bl PR e S o ot 1 1 1 1 1 1 2 3 3
| i 2 L 5 U s T R RIS 2° 1 1 1 1 1 1 2 3 3
616 Exhaust TORLIOMOIE PN, .c.cc0 il il onibansissoniss i YK616A1 1 1 1 1 1 1 2 3 3
615 : Cover S R et SHEEL R (e S SR SRR Y3K615 1 1 1 1 1 1 2 3 3
¥ A SRR e T et R B R el 34"x3Y." 24 24 24 24 24 24 48 72 72
263 = s L Ll o1 T IR R R A D T AR F263 24 24 24 24 24 24 48 72 72
617 & Gasket Wop antliBottom:, ..+ 0 Sen SRl Foa G YK617 2 2 2 2 2 2 4 6 6
281 s Hand HoldCover. Jro = L. 00 ol ol YF281 1 1 1 1 1 1 2 3 3
{ 282 Hand Hole Cover Clamp (All in Bracket) YF282 1 1 1 ;) 1 1 2 3 3
%ﬁ'x2%' 1 1 1 1 1 1 2 3 3
76 & g & Gaskeb.ciorveny F7 1 1 1 1 1 1 2 3 3
416 Exhaust Pot Flange Gasket, YG416 2
229 SaRlange s i G238 Aararnaed s sl R s e O 2
618 ] “ Flange Gasket....... WROIR: L el et 2 2
s “ - Mach. Bolt.................
ot . ettt - LU SR S I e . L T RRE AR e B e e 16
263 * . et ) SIS i TR 0 T el B T e MRS HIGEST BT B R B 16
666 Stuffing Box Gland ?
L “ Gland 2 3 4 4 6
Beelor WHIGHE. .. s L sc i et e ot e 3 5 6 6 9
226D=C | Exhaust Pipe (Gomplete) ... . .. i .0 o iswa b i on s 213 |-4°] b6 ]6
( 225D il Exhaust Pine alwaye Wibh = 0 oy s S S YJA225C
| 1 Plpe always WitR .. ... i s e YEAIBE o e e 1 2 3 4 5 6
{ Pl g L 2 3 1 2 3 4 5 6
* L 1 2 3 1 2 3 4 5 6
Hand Hole Cover Stud 54"x214" 4 8 12 4 8 12 16 20 | 24
281A Hand THolafCovar o b eyl Dol L i N N e YKA281B 1 2 3 1 2 3 4 5 6
# Bipe Plulr . "0 slas s Ln s s e e L 15" 1 2 3 1 2 3 4 5 6
76A & . # Gasxet ........................................ YKA76B 1 2 3 1 2 3 4 5 6
. o SN i e e g 54" C. P. 4 8 12 4 8 12 16 20 24
2780 Conduit Thimble wit,h Stud ...................................... YJA2780A1 1 2 3
T P S e e i e YRABTEONT  |....00] 0 0eefeisin 1 2 3 4 5 6
666 Coudmt Thlmble Gland: Ul e r v s L v s s ke YJA666 1 2 3
P P B R e L S e e B R R e RO SR RO B B 4 2 3 4 5 6
AsbestaatRGKING: 000 e e A ) 5# Ball 2 3 3 2 3 5 6 8 9
668 Thmmble CLantl Bbia Wuh. ... . i e it iein ir s bas o 2J668 4 8 12 4 8 12 16 20 24
Exhaust Pot Gland to Thimble Stud......... e e eae e 54"x4" 4 8 12 4 8 12 16 20 24

ALWAYS GIVE ENGINE SERIAL NUMBER



P—% Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 8. Exhaust Pot and Pipes (Continued)

”, ” ” v
Before Ordering Repair Parts Read the Instructions ik s
Repair on Page 33. Symbol 1 2 3 1 2 3 4 5 6
Number or Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Size Used | Used | Used | Used | Used | Used | Used | Used | Used
Cylinder Exhaust Pipe Gasket. YJA77A 1 2 8
77A % # “ QGasket. Y RAZTA v o s s s o - 2 3 4 5 6
. s Nozzle Gasket YJA77A 1 2 3
= & “  Gasket YEKATTA o iosasletnsl ot 1 2 3 e 5 6
Y0A=C | Exhaust Nogsle (Complete). ... ... .. . 0 iunis oioal.oioniiiia.s 1 2 3 1 2 3 4 b 6
([ TB6A Txhaust Nogale always with. ... ... .. . . . 0 i o aaiaiss: YJA75D 1 2 3
l ¥ Norrlouglwave with . ... ... 00 oo daavie, YEATBA . e s o 1 2 3 4 5 6
£ = ESpetPlug. il L e R L 15” 2 4 6 2 4 6 8 10 12
281 Exhaust Nozzle Hand Hole Cover YF281 2 4 6 2 4 6 8 10 12
{ 282 % & Y & o YF282 2 4 6 2 4 6 8 10 12
s o b % %ﬁ'x2%' 2 4 6 2 4 6 8 10 12
76 o % bl G o F76 2 4 6 2 4 6 8 10 12
666-C Exhaust Piping (Cemplete)..... ... . ... .. - . i dsiaviaiss 1 1 1 1 s | 1 1 1 1
665 Exhaust Elbow (SIngledlAREe) . . ..o seeoine oo dotansiasinsraaie bensiies N2JAGBRA - o). i
% Elbow (SInslealIRREa) - 2000 2asie s ov v s it ss s 3 5 s e pidhe v YoR66E Sl sk a2 s 4 4 6
670 &8 Hibow (Doillle Rlange) . 0 i i . ovs hsh b s g sty o Y8RAI0 eeh oo bl e 2
“  Elbow (Double Flange). SRR SR e Y3JAB70A
416 = & asket..... ol ¥ G418
618 5 & e R T R ) PR 2 5 4 4 6
Exhaust Pipe........ ol X JI6T1IA
671 B I IS L i e R e b G « Ay e R s ) PIGEIRS IR N 3
S Pine N e R e Y3JA671A
611 BExhaust Napple BE . 0 0r iR n oot s s B e T L YK611 1
Ll T 1 s ST R R s L R (R o4 YEGIIC - T ol oo o sl e 1
% Pipe iviaage Blah: Bolbliv). . oy Jalia o iveiaaiae . o, 34"x3"
" = . B e ia e s BRI i 16 | 40 | 32 | 32 | 48
263 « £ - s LA T SR e e et e R 283 <t RS UHe | 40y L L 16 40 32 32 48
i ¢ “Nipple Thread Protector . s.oes deissesmscssrissaniiss A I B 2
List Division No. 9. Governor Rocker and Push Rods
__62SA S
] |, 6255 625 6254 625F ’6.’50 - }25'6

1

S . ENGINE

WNOT USED O / CYE ENVGIIVE
6254

AL OL ENGINVE 3L ENVGINVE /B 2 L ENGINVE
Repair Chart No. 9A

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines 5*_333_'1?;1

List Division No. 9. Governor Rocker and Push Rods (Continued)

v 157 47217"
Before Ordering Repair Parts Read the Instructions Symbol il bt
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used |Used |Used | Used | Used | Used | Used | Used
666A-C | Governor Ca.m Roeker (Complete). ... ...........8see e o | 1A 1 118821 1 | 2 /-9 2
Note —6 Cyl ngine. Used on Cyl. No. 3 and No. 4.
Engine. & & S Oy). No. 4.
4 “ Engine. « & Cyl.' No. 1 and No. 4.
3 “ Engine. * % Cvl No. 2.
2 “ Engine. “ & Cyl. No. 1 and No. 2.
1. % Engine. =% & CGol - No. 1.
666A Governor Cam Rocker, always with YEKA656A2 : 3 2 1 3 2 : D18 B : 5 2
L Rocker, always with.. n s I ST RO R P |2 PR 2
658A Govemor Cam Rocker MUBBYOOM =5, . 000, i b oo vivis seicense YKA658A 1 2 1 1 2 1 2 1 2
2333 & a1 S G R o siale YICAZIZZA <8 2 1 1 2 1 2 1 2
2331 Governor Cam TR PIN Siid e e i YKA2331A 1 2 1 1 2 1 2 3 2
2332 11 IR it s BE e R e e L YKA2332A1 1 2 1 1 2 1 2 1 2
2976 # & e e Sl S e, TR R R e R YKA2976A1 2 4 2 2 4 2 4 2 B
666B-C Governor Cam Rocker (Complete).................. SRR ol e ol kbt 2 1%
Note: —6 Cyl Engine. Used on Cyl. No. 1 and No. 6.
Engine. Cyl. No. 1.
4 “ Engine. o « Cyl No. 2 and No. 3.
3 © Engine. *“ “ Cyl. No.
656B Governor Cam Rooker, alWwaysWwith .. .. .. .. ... .. oioeysosis NARAGSGAY - |.....|..... LTove. .| 1
“  Rocker, always with. M e T R PO Besi e | B 0 2
* o Rocker, always with. NEEASIBRAR . il ennahii doosa o B ehnen il 2
£ “ Rocker, always with NORAGREAT = | o s il e et o 3
658A Govemor Cam Rocker Mushroom. . . YRABSRA Lol Togoaeal.. ... 1 2 1 2
2333 “ Bushing.. FHKA2333A" = .. e 3 SR S T 1 2 1 2
2331 Govemor Cam Roller Pin.... W X RAZ3LA el e 2 R b A 1 2 1 2
2332 Roller. . MY RAZI3IAT ool ds ol 1 2 1 2
2976 o s “" Dowel NRA29T6A1 1. ..vd] o= Ve R e san 2 4 2 4
666D-C | Governor Cam Rocker (All in Bracket)..............J.............[..... sl n 8 A e
Note:—5 Cyl. Engine. Used on Cyl. No. 5.
3 % Engine, % * Oyl No 3
656D f Govemor Cam Rocker, always with......................uune. YIEAGNGBA  |.....]. ... < SN PSR PR 1
% Rocker Biwayr with &0 e s s ) b R R WA 1 vl ISRy e S i B !
B658A Governor Cam Rocker MUshroom . iaivs v oyt e RERGRN Bl 1. 1
2333 4 Bushing AR G T PPl LB 1
2333A ¢ s & Bushing. . sdt L e s n kN SRS ORI R e e T R P 1
2331 Governor Cam Roller a0 o0 el i bl s YRA2ISIA - .ol | R KR, 1 L 1
2332 B Bollar L e YRABBBZATL ... o] uus (i P AR s 1
2976 & B3 S Rockec Biatwal 0 ol B e et YKAITOAL & Ll a0 280 O S 2
666D-C | Governor Cam Rocker (Complete)..................J............. S LR B R s e B L
Note:—6 Cyl. Engine. Used on Cyl. No. 5.
656D Governor Ca.m Rocker, alwayswiath . o 2 3@ V1T R SR R R e e R e 1
658A Nulinomn. .. i e i s e FRAMISA . 1. bailcebe b oibiacbaiid ... 1
2333A & b SUBUshIRg. i BRI s YOKAZ333A .ol e bbb s ks s 1
2331 Govemor Cam Roller Pin YA A -l o e e P S s 1§
2332 oller b 90 n b Y iy ISR IRl RYSRTEN) 5 SR S Seuia IR T B e 1
2976 % 5 YHA2076AL ) ciad il ha s n st Criih s 2
666E-C | Governor Cam Rocker (Complete)..................0.....c.cc.uoun. soial e el riic b BRI DS o bRl e
Note:—6 Cyl. Engine. Used on Cyl. No. 2.
5 % Engine. % ¥ Cyl. No.3
666E / Governor Cam Rocker, always with WARAGEEON. o il R FraE e e e L 1
“ Rocker, always with WOEABBEGE "l o} et et s e e s 1
B658A Governor Cs.m Rocker Mushroom', ... . iviii s onsvis FRAGSRAY ol il okl st e va i 1 1
2333B # Boghing. v oo tna N R L s YOKA2333B bbbl i thasan i athdn s 2 2
2331 Governor Cam Roller Pin..... L e s YEKA233TA Clodilasnb il b s 1 1
2332 Boller 0l v ke o s S et o YEKA2332A1 Lo aihicn]ianibeesh sk 1 1
2976 2 £51 RockasiBoWalso e s 000 0 S e a e s B @10 oy (G PR RN S B i R SRl s e e 2 2
666F-C | Governor Cam Rocker (Complete)..................[............. e e S ek e e e T e L
Note:—5 Cyl. Engine. Used on Cyl. No. 2.
656F Govemor Gam Rocker alwByE WItR . ... e NSRAGRORY -1 i Loonl Lo sl s 1
658A NMNSHEOOM . c.0l oo ot B S FRHAGRRA o b e ol bl fa s Eonass, it
2333A o o # Bushing - ool oib et b s e LT oy SR ey o [t i aaiiesd 8Ne o il Wi O O 1
2331 Governor CamRollesPinda L B0 T0 o il aT s S haine NRABIA =l S e s 1
2332 SoRtoller e MO RGPl s LB e el g re Dk 03 ST RS T e e pel i It IR 1
2976 & S T DAY R RO R St e e S YRKA2976AT S il ol el e el 2
[Im Pump Suct Va.lve Lower Push Rod (O87) .0 v e YKA625C 1 25 Imd e 1 | G0 Hateer | e 1 1
625A Rod (121%4%) . - ... Lo oo, NAKARZD o nE i e e e 1
g b £ ¥ ¢ * "Rod (Drilled) (9547 ... co55ciin ¥EA625D . oo X ) Bk Pt 1 1= lidemacan 1
e % ¥ i ¢ *. Rod (Drxlled) (121%') ........ NERABPSE o2 ol el st e |
625B In; Pump Suct Va.lve Lower Push Rod (14169 .. oSl ihds WSKABZHO - ... e 1 ol degesy: 1
Rod (13%")..... Y6KA625B 2
625D Iy.u Pump Suct Valve Lower Push Rod (6'/{6”) ...... Y4KA625E
BT . Y3KA625D 2
625E Im Pump Suct Valve Lower Push Rod (14126%) . ... Y5KA625A
625F A (BYE") i voin Y5KA625B
625G » 5 LS A & . Rod (11 /S") .................... Y5KA625C
2336 Gov Cs.m Rocker Aux Sprmg ................................... YKA2336A2 .4
SONAE B T R e Dl it Y5KA2336A
2336A Gov. Cam. Rocker Aux. Sprmg X A e e YKA2336B 2

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines W

List Division No. 10. Fuel Reservoir, Oil Pump and Oil Sump (Continued)

[ ”. » L3 v
i Before Ordering Repair Parts Read the Instructions Symbol ol =
Repair on Page 33. or I 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used |Used | Used | Used | Used | Used | Used | Used
986B-C | Fuel Reservoir Cover (Complete)....................|J..counnnn... p et o I e L T G U B 1el 1
[ 986A Fuel Reservoir Cover, always with (See Chart 11B also)......... YEKA986A 1 1 1 1 - 1
| Cover mlwhvi with il o TR |.....oiER. .. he I SR e | 1
l 60A . . A R S R R YKA60A 1 1 1 1 1 X 1 1 1
2313 £ " “ i T SRR SRR RS YKA2313A 1 1 1 1 1 1 1 1 1
2362 “ - 3 . . pring. . YKA2362A 1 1 1 1 1 1 1 1 1
2270 & i . “ Screw Collar..... YKA2270A 3 1 1 1 1 1 1 1 1
b . & “ R. H. M. Screw #10-24x1" 1 1 1 1 1 1 51 1 1
187A-C Fuel Reservoir Cover Strainer (Complete)...........ovveeviinueess]irrennecinnnnes 1 1 ik 1 1 1 1 1 1
1902 FuelReservoit Cover Gaskeboe: 5 L b Siiiuing o dnlininiventm YKA1902A 1 1 1 1 i1 ¢ 1 1 1
187A-C Fuel Reservoir Cover and Oil Sump Strainer (Com.) |............. Q- HID L 2 |52 2 | 2 2 [2
{ 187A !'uel Reservou- Cover Strainer Side, always with................ YKA187TA 2 2 2 2 2 2 2 2 2
2271 Strainer Flange (Not Fur. Mol ) e YKA2271A 2 2 2 2 2 2 2 2 2
2272 * « # Bottom (Not Fur. Sep.). Pt YKA2272A 2 2 2 2 2 2 2 2 2
1369 i . = 5 LR e S SRR i YKA1369A 2 2 2 2 2 2 2 2 2
1084A-C | Lubricating Oil Pump Body (Complete).............[............. i [ Bl e b o T R L s T
{1084A Lubrica,ting 011 Pump Body, always with YKA1084A3 3 1 1 1 1 1 : 1 1
1085A Plunger. . YKA1085A 2 2 2 2 2 2 2 2 2
1093A Lubricating Oil Pump Plunger Pin..... YKA1093A 1 1 1 1 1 1 1 1 1
2111 # & & 2 “ Collar. YKA2111A 2 2 2 2 2 2 2 2 2
2110 Lubrlcatmg 011 Pump Dlscharge Connection YKA2110A 2 2 2 2 2 2 2 2 2
2 Valve Ball 84" Diam. 2 2 2 2 2 2 2 2 2
2 L 2 Valve Ball .| 34" Diam. 2 2 2 2 2 2 2 2 2
1796 £ 8 @ Blunger Pin Plug . -0 .| YKA1796A 2 2 2 2 2 2 2 2 2
2369 s & “  Discharge Conn .| YKA2369A 2 2 2 2> 2 2 2 2 2
3619 x 4 % SetScrew...... YKA3619A 2 2 2 2 2 2 2 2 2
“ # 2 “  Wire #16x5” 1 1 1 1 1 ) 1 3 1
2582-C Labricating Oil Pump Strainer (Complete)....c.coovicihiieiavion]ecineiissannss 2 2 2 2 2 2 2 2 2
1097A Labrieating Oll Pamp Body Qasket.......cncocisonsieissvessovha YKA1097A 1 1 1 1 1 1  § 1 1
2682-C Lubricating Oil Pump Strainer (Complete)..........|............. 22 g2 20 2 | 23 2.2
2682 I.ubrxca.ting 011 Pump Stra.lner Plug, alwavs with...... ... ... YEKA2582A 2 2 2 2 2 2 2 2 2
1088 Side (Not Fur. Sep.)............. YKA1088A 2 2 2 2 2 2 2 2 2
1088A . s g g Bottom (Not Fur. Sep.).......... YKA1088B 5 2 2 2 2 2 2 2 2
1086B-AC | Lubricating Oil Pump Rod (Complete)..............[............ 46 0% R e i e L o et R W i L EE Lo (SR (v 6
(1086B Lubncatmg 011 Pump Rod, always with YJA1086B 1 1 ;¢
“ Rod always with. . YRAIO86B ... |.aeecliie 1 1 1 1 1 1
£ . x . SR R U e %" N. F. 1 X 1 1 1 | 1 1 1
2314 Lubrlcatlng 011 Pump Raod Ends 10 e s e A el YKA2314A i5 1 1 X 1 1 1 1 1
6599 * Umbrella. 10 e e e e Y3JA6599A 1 1 1 1 T 1 1 1 1
2109 Lubncatmg Oxl Pump Body Gover-(Hall) >0 ot o o uen i YJA2109B 2 2 2
CGower (HalD it o G e NRAI09A i shise oloadis 2 2 2 2 2 2
2792A Lubricating Oil Pump Body Cover Gasket. . YJA2792A 2 2 2
¢ Hais . “  Gasket FRAZIOEK - . i 2 2 2 2 2 2
1081D-C | Lubricating Oil Sump (Complete)................... e 1 1 1 2§ 1 1 5 5 & 1
(1081D f Lubrica,tmg Oil Sump alwdys with ... oo o0 YKA1081E 1 1 X 1 i %
BUDSS. RIwEys WHR. . s FARRIOATE = ool s i s s ] ot 1 1 1
|1082D Lubncatmg 011 Sump GRYBR G T R B T YKA1082D 1 1 1 1 1 1
! Bovers e i sty e e G Y4KA1082D S e R PR S B0 R e 1 1 i §
16777 Lubncatmg 011 Sump. Cover Pm YKAGB777A 1 1 1 1 1 1L 1 1 1
| 193B % YKA193A 1 1 1 1 1 1 1 1 X
{ & . % . “ Cotter.. 14" x34" 1 1 1 1 1 i 1 8 ; 1
| “ s g - “ Washer. 3 z 1 1 3 1 1 1 1 1 1
< 2 “ “ Handle Stud.. x114" 1 1 1 1 1 1 1 <1 1
4131 . . s “ Handle CEA4131A 1 1 1 1 1 1 1 1 1
Lubrlcatmg 011 Sump Pump Stud 14"x434" I 1 1 1 1 1 )} 1 1
Stud. 146"x314" : | ¥ 1 1 1 :f 1 1 1
s el s A SO e S i 1 1 1 1 1 1 1 1 1
2316 Lubricating Oil Sump Overflow PIDe. ... .cvcv s vssavessimssivsssnns YKA2316A ) 1 1 1 1 1 1 1 S
2370 Govemor Case Overﬂow Pxpe Gland Washer. ... ...\ iiosvans oo YKA2370A 1 1 i 1 1 1 1 1 1
2317 s SBtuffngBox . ... ..o YKA2317A 1 3 I 1 1 1 1 1 1
2318 i ” . & Stuffing Box Gland:.v.. it oa i YKA2318A 1 1 1 1 1 1 1 1 1
2319 {Governor Case Overflow Pipe = NRAZIION el 1 it 1
il $ “  Pipe Y4KA2319A |.....|..... LU B PR P 1 1 1
2319A b % % Pipe YJA2319B 15 1 1
1089A “ ¥ ¢ * YKA1089A 1 15 1 1 1 1 1 i | 1
Lubnca.tmg Oll Sump. YKA2312B
. Y2KA2312B 1
* o S FSRAPRIPE - | el R e 1
2312A o & b NIKAIRIOB |, cootel o aliaiiil o ol ove il i 1
5 S NARAGRIOR . .l e 1
. * o NORAZHOBR | i |t e s e s e 1
3056 Lubmcatmg 011 Sump Stramer Gasket YKA3056A 1 1 1 4 1 1
Gasl Y4KA3056A .............................. 1 1 1
187A-C Lubricating Oil Sump Strainer (Complete) B et LR R S 3 1 1 q 1 1 i d 1

ALWAYS GIVE ENGINE SEBIAI. NUMBER




% ’ Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 10. Fuel Reservoir, Oil Pump and Oil Sump (Continued)

: Before Ordering Repair Parts Read the Instructions Symbol e Lty
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used| Used| Used| Used| Used| Used
6055 Base Sump Pipe Drain Fitting. YKA6055A 2 1 2 3 5
4645A YKA4645B 2 3 1 2 3 4 5 6
Base Sump Pipe Reducer......... 5 'x Y 2 1 2 3 5
Lubncatmg (01} Sump to Base Shim. YKA2312A | AsRleq....]....% As Rieqi...l. . oin
¢ i him. Y2KA2312A A RO oo As Rleq....
2312A = 5 * & % Shim Y3KA2312A o} ..o s AsRleq....}. . .. As Rleq.
5 . s £« Shim. Y4KA2312A GG BS Bl e POT B IES S As Rleq.
s aal i * Bhim. Y5KA2312A L e O T e B D As Rleq.
& FERG ¢ ¢ . Bhim YORAZGIOA L S nan sl e il el cai e As Rleq.
39-C Fuel Supply Pump Rocker (Complete)..............[............. 1 i 1 1 1 1 1 : | 1
39 Fuel Supply Pums Hackeriesih s, . it S Ly YKA39A 1 1 1 1 1 1 1 1 1
55 2 * e AR e e e e H e YKA55A ¥ 1 1 1 & 1 1 1 1
2307 " * ¢ “ e Washor! .. . vod s S R R YKA2307A 1 1 1 1 i 1 i 1 1
¥ * s 4 R Borew, . et "x15" 1 1 1 1 1 1 1 1 1
o . % B Y SNl BoTew. . . o B i a s e /"xl' 1 1 1 3 | 3 1 1 i 1
& & o < Lockwasher. ... o on 1 1 it 1 L 1 1 1 1
¢ * ¥ s sdameNuty, ol eieetasEi s DSl %' 1 1 1 1 1 ! 1 1 1
56 Fuel Supply Pump Bocker Eee. Pillo ..o oocossinimmminios s vsios YKA56A 1 1 1 1 1 1 1 1 1
2605 Eccentnc PR BT UL SRR Sa G LS SRR U O L R e YKA2605A 1 1 ¥ 1 1 1 1 1 1
D R It e S L e e e e 54" 1 1 1 1 1 1 1 1 ¥
s LAt By S A e SRR R s s e e'x114” 1 1 1 1 1 2§ 1 1 1
58 Fuel Supply Pump Rocker Shatf. .. . L.i oL g e N¥EKAGRA c-svreinmsn b o oot o e SO e 3 3 1
58A Shaft .................................. YKA58B 1 1 1 1 1 1
59 . % i - Solar. 0o A YKA59A 1 1 1 1 1 1 1 1 1
2604 “ 5 = o L PR e GRS R e L R YKA2604A 1 1  ; 1 1 1 1 1 1
i & & = & mekvmaher. o .. . ouha b aa 14" 1 1 1 1 1 1 1 | 1
& ¢ ¥ i e - 1 Sl s SR B Bl (e R e 744 1 1 3§ 1 1 1
it i i # % AT AT s SR T 1 s 2 b 248 1 | IR e 1 1
464B-C | Fuel Supply Pump Strainer and Overflow 11 1 el I e (1
( 464B Stramer and Overﬂow Casing always with ;. .. . o . o0, 1 : 1 1 1 1 1 1 5
o o el S e e T AR e 1 i 1 1 1 1 1 1 1
& % 2 5 Doweli ... i 5 3 il 1 1 1 1 1 1 1
L b L « Pxpe Plug (Solid). . 1 1 1 1 1 1 1 1 1
o y ) . “ Plug (Solid) 1 il 1 1 1 1 1 1 1
986D Strainerand Overflow aVer .. 00 . i et e YKA986B 1 1 1 1 1 1 1 1 1
1902A @ # 8 S (hawkeb oo o lne YKA1902C 3 1 1 1 '3 1 1 1 1
2108A # ¥ 4 erPlarGaskebs oo o e D YLA2108A 1 1 1 1 1 ¥ 1 1 1
2296A % “ * B 2 PSS ISR S B e e L i DR YKA2296B 1 1 1 1 1 1 1 ;| 1
5350E = = % 5 Purolator Pilers. ol o X-153 3 3 3 3 3 3 3 3 3
2334 & o ¢ Claning Claskel, 1.5 0 0 i = ae s aeesn by, YKA2334A 1 1 4 1 1 - ¥ 1 1
B70B-C' | Air Starting Valve (Gomplete). ... . ... . i .iosrsnelsins vnseis 1 1 2 -l i | 2.2 2| 8
570B A1r Startmg Nalve (See Chartif 14 algo), 0 b0 s v oy YKAS570A g T 2 1 1 2 2 2 3
572 o Baring, L e T e YKA572A 1 1 2 1 1 2 2 2 3
903 s “ « Plug See Chart Fldalso). B - s YKA903A 1 1 2 1 1 2 2 2 3
2335 « s e AR AL T e R e i YKA2335A 7 1 2 1 1 2 2 2 3
524A-C | Air Starting Cam and Eccentric (Complete).........|............. 1 1 1 1 ] 1 3. | 1
524A Air Starter Cam and Beeentrie, o e e YEKAB24A ) 3 1 1 1 1 1 1 1 /3
( 525A 5 Strap (Upper) always with........ YKA525A1 1 1 1 1 1 1 3 1 1
526A # * \ ‘s ot Strap (Lower) ................... YKA526A1 1 1 1 1 1 5 1 1 1
2764 £ 2 4 5 * id s e YKA2764A 2 2 2 2 2 2 2 2 2
2297 od s o % “ Ca ....................... YKA2297A 1 1 1 1 1 1 1 1 1
528A Alr Sts,rter Cam and Eccentnc Strap Bolt ......................... YKA528A 2 2 2 2 2 2 2 2 2
# I T SR RS S G R O 14" N.F. Castle | 2 2 2 2 2 2 2 2 2
ly . st 4 & 5 LT ST U SN R e 14"x1" 2 2 2 2 2 2 2 2 2
# ~ % i & * ¢ lackwasher.............. B 2 2 2 2 2 2 2 2 2
% by 5 & £ 2 Stad Watesia. s vl 35" Slotted 2 2 2 2 2 2 2 2 2
¥ # & 5 o ¥ ekt EAT T e el R e .062"x415” 2 2 2 2 2 2 2 2 2
529A Air Starter Cam 'and Eecantrio Key. .. .c-caies i onis canianensis YKA529A 1 1 1 1 1 1 1 1 1

List Division No. 11. Injection Pump, Rockers and Housing

[ wo7 vseo ov
/ CYL EVGINE

Syl ENGINE /&2 VL. ENGINES | Z/IYKAZE
Repair Chart No. 11

ALWAYS GIVE ENGINE SERIAL NUMBER




VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3200E, Page 58
Dec. 1, 1934«

List Division No. 11.
6596

OSTE

Injection Pump, Rockers and Housing (Continued)

65946

S VL. ENGINE 4 CYL ENGINE (Z/ ¥k A 73]
Repair Chart No. 11A
236/ 2360 9864
56/ S/0A 232/
= . zos0r, 22 A} SwimS 4234 / S o
6325 i <\,,? 7 .I.Ilil. y 2204
4 N UL a
g sS4 6282 SNE ey . i 220/A
-\ 2/ . & NeR628/4 )
N ‘; 537 Z/08B ‘s ‘5 i el :
VIA 20— N 2o~ i
N N NEit | ™
§\\\- 8 \\\§\\\\"h o] o o o o [ \Nzzos
N N N i
v N oA 2 T P
7K 2\ 1 e g e e
A e = ==
N Sy — = S a >
= ) P 2
g !--, /2% : -
659F 5967 | I.' 659c | k659 -
', Ll
/ 2202
imd 2 g I‘
\»\@ N e ‘ 1
NZA\ g 5124
Ll 3818 J360 U
\ B96A -
(3805 , ‘ = A1
17— 6540 g Y
J65709 2654
y Z d
’///\'_/ <724
5 ;
B SRS YRR,
7/YkA4/33
Repair Chart No. 11B
Before Ordering Repair Parts Read the Instructions Symbol el Ll
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used |Used | Used | Used | Used | Used | Used | Used | Use:
B31B-C | Injection Pump (Complete)..... ... ... . . el o s a B 1 B 8 L Bl e e o B ] Rt S
531B Injection Pump Body, always with. . .......................... YEKA531D1 ) 8 2 3 1 2 3 4 5 6
& * S Bbe Plag (Sold) . o i e 14” Br. 1 2 3 1§ 2 3 4 5 6
755 N 2 Buction VRIS BOE..cv. s sinr o onsnio s vvnnnnsis CKB755A 1 2 3 1 2 3 4 5 6
544 Injection Pump Discharge Valve Cage......coovviveeeininnennnnn.. YKA544A2 3% 2 3 1 2 3 4 5 6
2108 « £ . * SGastets e s YKA2108A b 2 3 1 2 3 4 5 6
| 887 8 ¢ Plunger Cylinder, always with. ..... .. . ... ..:0! YKAS3STA 1 2 3 1 2 3 4 5 6
| 535B ¥ S Phanger (Not Fur.'8epd L .00 oo e s oen] “YEKADB3HB 1 2 2 1 2 3 4 5 6
6660 Injection Pump Plunger Cylinder Gasket. YKA6660A 1 2 3 g 2 3 4 5 6
6659 v = % = Nut YKA6659A 1 2 3 1 2 3 4 5 6
260B » « 8 Spring..... CKB260A 1 2 3 1 2 3 4 5 6
2679 . e ® Drip Collar YKA2679A 1 2 3 1 2 3 4 5 6
6682 . o - Collar ThenstiBiIng oo oo .o it s s v YKA6682A g 3 2 3 1 2 3 4 5 6
91 Injection Pump Discharge VAIVe. ..c.cee e aeveeseiaeteinennscanosnn YK91A1 1 2 3 3 2 3 4 5 6
537 . . “ “ Spring YK537 1 2 3 1 2 3 4 5 6
536A 5 St BuetionValve, .0 L C Loy i Y YKA536A1 1 2 3 1 2 3 4 5 6
259 ) L ’ D! YKA259A 1 2 3 1 2 3 4 5 6
6325-C Injection Pump Relief Valve Cage (Complete).................coooloveiinniinnnnn.. 1 2 3 1 2 3 4 5 6
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Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

Jan., 1940
List Division No. 11. Injection Pump, Rockers and Housing (Continued)
Before Ordering Repair Parts Read the Instructions Symbol LA L
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used |Used |Used |Used | Used
63256-C Injection Pump Relief Valve Cage (Complete).......|............. 1 2.3 1 2013 j.4 |-b 6
6325 Injection Pump Relief Valve Cage CKC6325A 2 2 3 1 2 3 4 5 6
2108 i * o % ® YKA2108A 1 2 3 i § 2 3 4 5 6
2058B ¥ & o SNBeRbR. ... ool i CKC2058A 1 2 3 1 2 3 4 5 6
2108B ot 2 5 = “ Gasket CJA2108A 1 2 3 1 2 3 4 5 6
2060E 8 b ) “ Cage Plug CKC2060A 1 2 3 1 2 3 4 5 6
6281A Injection Pump Relief Valve.............. CKC6281A 1 2 3 1 2 3 4 b 6
6282 “ s £ “ Spring Seat CKC6282A 1 2 3 1 2 3 4 5 6
6283 a7 b o “  Spring CKC6283A 1 2 3 1 2 3 4 5 6
1561 ¢ . % * “  Shim (.031”). CFE1561A 1 2 3 1 2 3 4 5 6
1561A u b & 8 %! Shim (. 015") nsutn ey CFR1561B 1 2 3 1 2 3 4 5 6
2108B " 0 # AN Ylug Oasket. ... ... .. CJA2108A 1 2 3 g 2 3 4 5 6
473A InjectioniPump:Body Gasket "5 .. . . 00 ohn e e YKA473A 1 2 1 2 5
664Q- Injection Pump Rocker (Complete).................[............. 1 2 1 2 2 1
Note: —6 Cyl Engine. Used on Cyl. No. 3 and No. 4.
Engine. Cyl. No. 4.
4 “ Engine. “ ¢ Cyl. No. 1 and No. 4
3 “ Engine. % . CGvliNG.2.
2 “ Engine. “ “ Cyl. No. 1 and No. 2.
1 “ Engine. %o % Cylk No. 1.
654Q { Imectxon Pump I - s S e YKA654C2 1 2 1 1 2 [ e 1 2
i R e RS TS g S e et e Y4RABSAEL i fs. ol e canil o iai]s 2
552D Imectxon Pump Cam Roller ...... YKA552D3 1 2 1 1 2 1 2 1 2
553D Pin.. YKA553D3 1 2 4 1 2 1 2 1 2
2324 2 “  Rocker Dowel YKA2324A1 2 4 2 2 4 2 4 2 4
664R-C | Injection Pump Rocker (Complete).................|............. s R RS Tl 1121 11 2
Note:—6 Cyl. Engine. Used on Cyl. No. 1 and No. 6.
5 “ Engine. Sci€ (vl No.
4 “ Engine. st Gyl No. 2 “and No. 3.
3 “ Engine. & * 0yl No:1.
|Imectlon Pump Rocker Y3KAG54E1  |...c.feceen 189 e |
654R 6 @ Lo 8 o IERI Gl o o e (NS BRG] RS 2
5 * Sgre VLD Rk FERen B I To LS T BRG] IBISERE ) RO s et 1
* o YOKAGSER il Tl e e e 2
552D & & YEKASS2D3 . i oot I E 1 2 1 2
553D 5 # Y¥RARRIDR - looid foiiis <50 Dameed e 1 2 1 2
2324 4 g o T sl e s ISR G L TIE S0 L e i YRAZ324 A1 0 0l S AR 2 4 2 4
664S-C Injection Pump Rocker (Complete)................ e e e s : 1 e e e 1 1. 1 1
Note:—6 Cyl. Engine. Used on Cyl. No. 5.
& ngine. & ¥ Cyl.'Neo. 3.
3 “ Engine. .28 Oyl, No:-3.
Injectlon Pump Rocker (Eye Bnd) ol T A S YIKAGRARL & o s i, i A e P SRR
6548 “  Rocker.. YSKASKGL G » i se e niais e 1
o Rocker WORAGHAHT i e it iUt a il Lo GG 1
552D o $ Ca,m Roller YKA552D3 - whno .o, G Plrooon dlbebh s ket PREIRE 1 1
553D « $ Pin YKABSIDS Sl s (B EUPLE Pt e C o 1 i
2324 (f “  Rocker Dowel Y RA2328AT 0. e LA P e SR IO 2 2
664T-C | Injection Pump Rocker (Complete).................[............. Tt At | el lteal 5 i 1 1
Note: ——6 Cyl Engine. Used on Cyl. No. 2.
Engine. ® S0 Nond.
854T Imectxon Pump Roaker!(Forlt, End) 25 0 s 0n i ndu s sole onp e YORABSITL 0 o le oo o Sl e e sl S e 1
Rocker..... SRR RN B s TR S O S ..| Y5KA654B1 SO e b Sl B SR S O e 1
552D Iruectlon Pump Cam Roller ...................................... ¥ RAGHE -~ vt et Sl P i s 1 1
553D Ein, YKAS53D3 -~ | ook ihiiiibas e e 1 1
2324 -~ “  Rocker Dowel VICAZIZERT ol ol i s e 2 2
664U-C | Injection Pump Rocker (Complete).................[............. e Sl dn . : 5 1
Note:—5 Cyl. Engine. Used on Cyl. No. 1.
654U In:ectxon Pump Rooker ..i..00. - NHRARSEA S - b sl el R ls e it sl i
562D Cam Rolle YRAGH2BB v o ta il s T i s s
553D % YERAS88D3: .k oo i sl e
2324 g el L T e RO s G I i YRASBUAL 1. .. il i,
659E Injection Pump Plunger Push Rod (8. 42”) YKA659C 2
InJectlon Pump Plunger Push Rod (4.37") Y5KA659B
659F Rod (13.15") Y3KA659F
" . i “ Rod (11.56") Y4KA659F
Injecnon Pump Plunger Push Rod (5.02") Always with.......... Y4KA659E
659G Rod (4.34") Y3KA659G 2
> 4 iy Rod (3.97") o Y5KA659C
659H Imectlon Pump Plunger Push Rod (12 30") Y6KA659C 2
Rod (13.05") Y5KA659A
659J Injection Pump Plunger Push Rod (10.11") Y5KA659D
896A Injection Eimp BUSHSRGE BHob . 00 | aoniangtan Rl 0 e YKA896B1 6
2326 In;ectlon Pump Rocker Spring. . YKA2326A4 5
Spring. . Y5KA2326A
2326A Imectxon Pump Rocker Spring. . YKA2326C
Spring. . YKA2326B
Injection Pump Rocker Spring Pi 14"x115” 2

ALWAYS GIVE ENGINE SERIAL NUMBER




VI. Repair Charts and List—Fairbanks-Morse Diesel Engines %

List Division No. 11. Injection Pump, Rockers and Housing (Continued)

1 Before Ordering Repair Parts Read the Instructions Symbol o sty
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. [ Cyl. | Cyl.
NAME OF PART Used |Used | Used | Used | Used | Used | Used | Used | Used
2337 Rocker Spring:Post (with' 2 Heles) ... s ie i X2KASISTB - |... 1 1 J.-88 1 1 2 2 4
2338 # o Post IWHR BB ow. . .. .. oo viivsisinas s sobin YKA2338B2 1 1 2 i 1 2 2 1 2
2338A ® = FoRE IR i o e P R IR U RS s sl g R R i) 1
2338B % £ OBt CWIER Y BalO) o0 .. oo e YKA2338E e i PR [ e T | SRR R o i 1
657D Hooker BRStE (BHORE) . .. L )i ricn iinins st e Y2KAGB57E4 |..... 3 e o 1 2 2 2
1941B Governor Cam-Rocker BRaft D0 - 0ol 000 0 i e YKA1941E4 X 1 2 ¥ 1 2 2 2 3
3378 “ b s S lInp . o CDA3378A 1 2 3 1 2 3 4 5 8
626A Injection Pump Suction Valve Adj. Screw YKA626B 1 1 1 1 2 - 4 5
626B = 5 5 & “  Screw YRABIBC .00k 1 1 ISR 1 1 1 1
> . o ¥ o * Aiiet Lo o CATSURNEE B 1 i 1 1 1 1 i §
627A v i 2 - * @ t YKA627A1 1 1 2 1 1 2 3 4 5
6278 S = s % & BEENGE, Ll R YEKAGIB |00 1 Sy ot 1 1 1 1 i
2327 7 S Rocker Bpaeer Y. o YKA2327A1 3 6 9 3 6 9 12 12 18
611B-DC | Pump Case Housing (Complete)....................| ..o .. 1.1 191 3 I B 0 e T s byl B o &
( Pump CaserHousing, alwase with .00 " 0 ... 0 oo i YEKAG611B4 1 1 {5%E. 1 5 !
: e Housing, WA WIELY. ... ... XBEABIIBE - | ... .. L e B 1
511B-B ¥ X SHouslng, alwavewith .= . .. ... .. .- =0 g 2 Rh o IR e | T BRI | e 1
3 “xiHousing. alwidE NN . .. o . ... EORBRIEAS . Ll sl S 1
o * Housing, alweys WHN ... ... .. .. ... WORASIIBRG: .\ 0] e e (sl e 1
Govertor CaseBilnd . .t s e s b v b s e 15"x134" 6 6 6 6 6 6 6 6 6
2361 Pump Cass Housihg Plug. lBn - slubte o it YKA2361A 1E5E EESRE IRET 1
2360 2 s & Blank Flange.......... YKA2360A e 1
510A o L & Overflow Pipe YKA510A 1 ik 1 1 1 1 1 1 1
642A Injection Pump Suct. Valve Push Rod Stem, With.................. YKA642A 1 2 3 g 2 3 4 5 6
651B Push Rod Stem Bushing (Not Fur. Sep.).............covveinnennn. YKA651A 1 2 3 | 2 3 4 5 6
2321 Pump Case Housing Fuel Reservoir Stud..............ccoveeeuen.. YKA2321A 4 4 4 4 4 4 4 4 4
1379 f3overmior Push RodiBushing. ... 0 (0 2008 0 0o NI AIBTOA | coat ] e AR T 2 2 2
e i AR IS LRI e I e 14"x634" 2 2 2 2 2 2 2 2 2
6631A dmiectioniFamp Btnd 5. o s i e s R YKA6631B 4 4 6 4 4 6 8 10 12
s Y T RS e iy UL S R B e 54"x814" 4 4 4 4 4 4 4 4 4
OYBBow ERMaE Bt Lo s e s e et e 15"x6" 2 2 2 2 2 2 2 2 2
1380B Ettbrioating Rod CCover 1 .t i iy s e e YKA1380F 1 1 1 1 1 1 1 1
5 saie e Tt S SRR e S T e kg 8L S SRS e T o NI S e R B S SRS 1
849A Fomp Dado Homing Cover. . ...ccinniinsninisoibiodiinnn tonse ressdas YKA849C 1 1 1 1 1 1
b - Faaliovens. L .l e e S sl T B e NWAASAgIy: T o S ek e S e R 1 1 1
g . & S CapBerew.  vaiPRes s L e 34"x34" 3 3 3 3 3 3 3 3 3
512A ® o . BitleWGover.: Mol Eal e o s e i YKA512A 2 2 2 2 2 2 2 2 2
469A s . £ “ ® Gaskeb o . Sl i YKAZE0A 2 2 2 2 2 2 2 2 2
Lubricating Rod CoveriCap Borew . o bl 00l i iiiei v v ey 34"x34" 2 2 2 2 2 2 2 2 2
Labricator:Rad Cover CapBorew. .. i 8 i il i iraiis 3%"x2" 1 1 1 1 1 1 3 1 1
. ¥ e & LoCKwRSIEE: s B e o 38" 3 3 3 3 3 3 3 3 3
Pump Case Housing Side Cover Cap Screw..............coouuu.... 3% x34" 8 8 8 8 8 8 8 8 8
266 Injection Pump Suction Valve Push Rod Spring.................... YKA266B 1 2 3 1 2 3 4 5 6
472A Pump:Case Houeing Gasket. ..o - e uii o0 | obias i YKA472A 2 2 2 2 2 2
' & e Gesleel) s L e e FARAA72A Gy ol e b il s il ol o s 2 2 2
2322 Pump Case Housing Lower Base Tap Bolt.................c.cov... YKA2322A 4 4 4 4 4 4 4 4 4
2328 Buel Hand Control Bhaft Bupport. ... 500 i i v e b YARCA2I2RA o o n ek e S St 1 1 1
2329 s “ L bR U S e G S O O ea e A WARASROA voil e 0 R e e ] atos aik 1 1
2173A-C | Fuel Hand Control (Complete)......................0ccceieuiinl 1y B B i B Jears 0 T Lt A0 Bl 19 Tt R 19 s |
Fuel'Hand ControliBHattiand Cam; .. o0l rin v e YKA2173B ik ) b 1 1
e g & y SEOCRILL S S G e YARAPITIR: b AR s IS 1
2173A . 5 i 4 LG A S R S A s NAICADTTARY ] Bl coalos el aaal s et 1
< “ e 5 Ae A R e e e YBKAZ2I73A  |..... PR BEE T It Rl el Lokl RO 1
o & & “ EECEM LR i e U XA . F. s Joudeindiiiilvac i i aibitaiilines 1
2203 Hand Control Quadeant PISe. co... o v v viiiinniasvs s soissoivns YKA2203A 1 1 1 1 1 1 1 1 1
2202 Fuel Hand Control Lever Quadrant..... YKA2202A 1 1 1 1 1 1 1 1 i
Hand Control Quadrant R. H. M. Screw " %" 3 3 3 3 3 3 3 3 3
2201A-C Heand Control Lever (Comipleta) . - o ... .. ... 0 i vibarssinrsvisdrvrnonsisinnsens “ool 1 1 : | 1 1 1 1 1
2201A-C | Fuel Hand Control Lever (Complete)................0..cccuuuvee... 1 1 1 1 1 i 1 1 i
2201A Hand Control Lever YKA2201B 1 1 1 1 1 1 4 1 1
2204 « « « YKA2204A 1 1 1 i 1 1 1 1 3
2205 “ “ « YKA2205A 1 1 E 1 1 1 1 1 1
2257 a « « YKA2257A1 1 1 1 1 1 1 1 1 1
i * « 34"x114” 1 1 1 ] 1 1 1 1 1
Ly - x 6"x1{"x1" 1 1 1 1 > B 1 1 1 1
3359 Rocker Shaft Plate % YKA3359A 1 2 3 1 2 3 4 5 6
3360 g # ¢ .| YKA3360A 2 4 6 2 4 6 8 10 12
3818 ” 5 ) YKA3818A 2 2 4 2 2 4 4 5 6
< % L .| #19x4” 1 2 3 1 2 3 4 5
Injection Rocker OQil Pipe. .| Y4KA6521A i 1
6521 % s “ Pipe. .| YKA6521D P B
$ & TaBibe, T U T SR BT 1 R I N IR ) !
986B-C Fuel Reservoir Cover (See S P e S e 1 1
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Jan.. 1940 Fairbanks-Morse Diesel Engines—VI. Repair Charts and List
List Division No. 12. Lubricator and Air Valve
/0/2A /10/08
/0/28 (0/0D
2 oo o
J‘.?/A F92A S9IA / fa)
[ as 1o :
\ 19//F /5548
27/A4
zzzzzz% \ 2/70
\ 10924
' 275/ 65/94
i 2/64
i 6467
Tl i q i3
i ——i i
\ 3235
| £994 1329A 16/7
! 5995 13298
"" ] = 8358
it ; ; 3633
/ Z %\_/0/05 %
FecnGri LENGTH {/o 294
5303 98B 5954 5978 %@j /029
/030
/994 / g5/ 432 454 52 103/
23358 — - /103/A
% m— | /855 —= e A
Repair Chart No. 12
T 17"
Before Ordering Repair Parts Read the Instructions Symbol ot 1oxl7
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
Lubncator Bracket YKAZ215B [ pe il JORR 1
215A Bracket. . Y2KA215B |..... R R R 1
* Bracket. . YIAIGB - ... e s forR e 1
215B e Bracket B0 e R Ol B ] [ | S e 1 ) 1
O TR S A L S SRR S R e 12956A g B R b
PP UL et e S SN SR e SR L e 131218 =] . 1] 1
271A R R OF . o ot e v cccie s onier s st Shs e e Bt A lRbo S DT R R sl P R 1
i et b g L el SRR SRS S S e e Thbl T S SR e T WS M e 1
CE e TSR T e e S ORI e 13128 AERRE =T oo |aei]ens sl s s e e v 1
e Ly e Al e - Re ] s R e S I e e bl TR R e I PR e e 1
2751 Lubricator Bracket Cap Screw Washer. ..ooe. oo .oviiv tiineiiinnns YKA2751A 2 2 4 2 2 4 4 4 4
216A-C | Lubricator Drive Mechanism (Complete)............|............. 1 1 1 1 1 1 1 1 1
216A {Lubricator B B N e AN YJA216A 1 1 1
. s B e AN L S NACARIEA . d L 1 1 1 1 1 1
1092A * & Rod Comnection (Tub . End). ..........coeimievoisman YKA1092A 1 1 1 3§ 1 1 1 1 3
2314 . “ Rod Connection (Rocker End)....................| YKA2314A 1 1 g 1 1 1 1 1 1
s ce b oib o R RIEE R RO L TP &' N. F. 1 1 1 1 il 3 | 1 1 1
1554D fao U e e S B SO S S R S SRR R KA1554D 1 15 1 3 1 1 1 1 1
e L R S R D R e e 34"x1" 1 1 1 1 1 15 1 18 i
3254 s ST S G I R R S AR RS e YKA3254A 2 2 2 2 2 2 2 2 2
217D - s b s sl Sea A et L SRR R S YKA217B 1 i 1 1 1 1 1 1 1
’ . Vit U St RS RER T FT TSGR SRR 14" 1 1 1 1 1 1 1 1 1
& ng s Ak e A S 1 : X 1 1 1 1 1 1 1
432 Lubricator Tubing. %4° O. D Order as Required.
Note:—Specify Length and Order Fitting required.
451 Tubs Elbow (36" Pibe Thid. MO D TODE) <o v covivnssonnsoniodensiasnntscansin Order as Required.
452 Tubs Conhector (287 Fipe Thil 4" 08P ITUBE) < 0Lt o veinsle s ies b | o 6o dtstmioaes Order as Required.
454 Fube Tnion (37 05D, THbs) ot s s s s sl e i Order as Required.
1029A-C | Lubricating Tube Clamps (Complete)...............|[............. R e T R vl R R U s i e 6 s §
1029 {Lubnca.tor Tibe Clamp (Insidelof Pan)ociacitdet, o« i aiinnes FaRH020A 1.0y 2 1 Bsee 2 2
5 Clamp (Outeide of Ban) it Toi b, . L ., NIKI020A - L. ooclornss T PR R 1
Lubncator Tabe Clamp (Outside Pan).. .. oo tiitto S U o iooients, Y2KA1029A
1029A & Clamp (Outside Pan) ... oot st oo cioo 0 BT TR e RO R R B e e 1
2 FoClamp (Outside Pan).'. .. oo tihosite it i B0 00 L e b adtad il IR ety ol e e 1
% “ Clamp (Outside Pan)............ i 8 e Bt R VYERRIOMOA . ol v b auihah dlgmestatoisics i e R 1
1030 Lubrlcator Tube Enpinaide Pan) .. ......o0 e da L T oOUTOTERY Y3K1030A 2 2 2 2
1031 B de PRN) . . ... Cov i s s st a e YEEIONEA - ) .vobocointioeii) vonalanntalvnn e 2 2 2
1031A . SRR e AN) . . ... . oot s e e e e ¥OKIO3IA < | caoif-inoinisno]e ssntlnses]assae]etossfoeace 2
1855 iy SRR AENRAS PRAN) . .. ..o oo siomiennabacmenssnas YOEISEEA vilio  livaae]iecials s s ailEetuiessic e 2 2
1010D Cylinder Lub. Tube Clamp (One Tube).......cc...cccveeeuencnan. ... CFA1010B 1 3 4 1 3 4 5 6 7
1010E Cylmder Lub Oxl Tube C T SN b PP oo e 5 Ry SR RS CFE1010A 3 2 - Y | 1 2 3 4 5
Bewew...... .o o i ey #10-24x 34" 1 2 B, He 1 2 3 4 5
1011E i il lnmp (Two Tube) CFA1011B 1 1 2 1 1 2 3] 4-] 5
Cylinder Lub. Tube R. H. M. Secrew.. #10-24x 35" 4 8 |12 4 8 |12 |16 |20 |24
$ o & Screw. #10-24x 55" 1 1 1 1 1 1 1
% = < = = Nk, S #10-24 1 1 1 1 1 1 )
e # - . ¢ Lockwash o 1 1 1 1 1 1 1
Lub. Tube Clamp R. H. M. Serew............ % x1* 2 4 2 4 8 12 16

ALWAYS om ENGINE SERIAL NUMBER




VI. Repair Charts and List—Fairbanks-Morse Diesel Engines ‘3%:—:%‘32

List Division No. 12. Lubricator and Air Valve (Continued)

Before Ordering Repair Parts Read the Instructions Symbol g ld sy
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used| Used| Used| Used| Used| Used| Used| Used
G97TB-AC | Afr Valve (Complete):: ... ... .0 - i e o o 1 2 3 1 2 3 | 4 6| 6
597B Air Va.lve Seat. A R S e YJA597B ¥ 2 3
. eat GICRSRTC . .ol .. 1 2 3 4 5 6
5956A & i YK595A1 20 40 60 20 40 60 80 (100 (120
233B {Alr Plpe . YJA233B 1 2 3
................... YKA233B S5 R SR T 2 3 4 5 6
Air Plpe Nt e e e 54" I 2 3 1 2 3 4 5 (]
5303 AP Ralve GOVEr . 0 e L et e YJA5303A 1 2 3
% BN N L e e NHABIOIA - - (oWl L] 1 2 3 4 5 6
5304 & & SUEMRBNREr e . ks e e e YKA5304A 1 2 3 1 2 3 4 5 6
42 i g e R S DR O s i YKA2070A 1 2 3 1 2 3 4 5 6
® % S ONHLH. MoSovews o s o v Mot o LoacaluEseed | 1 2 3 4 5 6
* s $ * & Tookwasher. . ... ... ... . o Sl A A B - e - | 2 3 4 5 6
o & 5 o PR e R L #409 2 4 6 1 2 3 4 5 6
= . Slotted b R e RS 5" 1 2 3 1 2 3 4 5 6
All’ Valyve Cover Slotted Nub Cobter. . . .. .. cicuenvvnssrneas oevaile 61347 1 2 3 3 2 3
598B Alr Va.lve Seat Guide, always with ......................... YEKAB598C 1 2 3 1 2 3 4 5 6
599B ot R R S R T RS T FYKASHOB - ...l g 2 3 4 5 6
599A = * = I T LT U oS S T S e et S YJAS599A 1 2 3
& o & . b orevenimes e NG SRR i TR 34" C. P. 1 2 3 : | 2 3 4 5 6
’ = . * 8 o e TSR SRR R % C. P 1 2 3 1 2 3 4 5 6
5 o L s e o G e L 744 1§ 2 3 1 2 3 4 5 6
2070 Air Valve Seat Guide Stud W&sher ................................ YKA2070A 1 2 3 1 2 3 4 5 6
588-C A.lr ivalve DeathefiiompletB). . & e o SRR 1 2 3 1 2 3 4 5 6
593-C o Ring (Cothnletei=time SmRE s L 1 Lt S e S S el 1 2 3 1 2 3 4 5 6
693A-C [ AirValve Ringg (Complete). ... ......ci. ... ..ol ... 1 253 8al=1 o0 2 | 8 gL eiRg] -6
591A All‘ Valve Ring #2 YLA591A1 1 2 3 1 2 3 4 5 6
592A Ring #3.. YLA592A1 1 2 3 1 2 3 4 5 6
593A “ 5 Ring #4 YLA593A1 1 2 3 1 2 3 4 5 6
199A { Air Vs.lve Seat Basket: touii s RN s e YJ199 1 2 3
V¢ EFRT R s e e VK100 e il s SR TGliome s ) 5 g
6519A Lubricator Overflow Pipe Bracket.....c.cc.ovvcvnivenrrnnnssennnns YKA6519C 1 1 1 1 1 1 1 1 1
1617 4 * 8 e Gasket..... Gl e S SR N Y YKA1617A 1 1 1 1 < 1 1 14 1
s % - b Cap BEBRER e i 2 2 2 2 2 2 2 2 2
3235 s o R L s e e YKA3235A 1 1 1 1 .3 i 1 L 1
6467A f Lubrlcator Overﬂow Pipell i e B e YJA6467B X 1 1
1 e TR L D S YHAGIBTR s ol s : 1 1 1 1 il
A3633 Lubrlcator Overﬂow BHpples - o TR R e B e YKA3633B 1 1 1 1 1 1
B3633 Nipple vl cmml, el S ate e YKA3633G 1 :§ 1 1 1 1 1 1 1
C3633 ‘ ¢ NIDDIG: e b R 4o SR U e R T I R N 1 1 1
4900 % % ByDRRE PIbE e s e b YEKA4900A 1 1 1 1 1 1
10156-C Injection Tube Clamp (Complete).. ..... ... ... .0 ceeeuiiiiiin 1 1 1 1 1 1 1 3 1
1010F InJectlon Tube Clamp (To Cyl. and Pan). YJA1010A 2 2 2
1010B ClanipiPeCyland Pon) - ... 00l CKAIOIOB: - L o 2 5 8 12 14 14
1011F ¥ “  Clamp (To Pan for 2 Tubes) ............ YIAI011C - o = 1 1
1011D - e Clamp(PoPanfor2 Thbesr i . oot CRKATO1IB s ovalve s it B St 1 1 1 1 1
1012B “ “  Clamp (To Pan for 3 Tubes) Y TALOIZA - s ol s e g
1012A % “  Clamp (To Pan for 3 Tubes) CRATOI2B 0 i s iooinaiiehaalica et 0t 1 1 1 1
1013A i “  Clamp (To Pan for 4 Tubes) CRATIIER oy vk e ie e B sio o b s 1 1 3
1014 5 “  Clamp (To Pan for 5 Tubes). . CRATOTAR Fexsitds sani s el S sl el 1 1
1015 3 “  Clamp (To Pan for 6 Tubes) CEATOIEB =5l = sy Sl S e b i chb sk sy o 1
1329B fIn:ectlon Tube GlampiFor2iTabes). 1.0 L e s el o Y2JA1329A Sy hon o AR
1 Clamp (For's Tubes). i c. L i i Ptean il Y3JAI320A .. ... AR b
{Injectlon Tube Clamp (For 2 Tubes) FORAIRGN ol et aein R i 2
| Clamp (For 3 Tubes) ABICATIP0A il o sl e e 2
1329A % “  Clamp (For 4 Tubes) FAFCATRZO N o el e S 2
o “  Clamp (For 5 Tubes) pashiey b WA LSRR BRe T (RREE Eas i Al i e e 2
Ly “  Clamp (For 6 Tubes).. YOIAIZ20A = L eniinnl o g o S s e 2
Iu)ectlon Tube Clamp Cap Screw. . "x1" 2 b i e S 2 2 ‘2 >
R.H.M. Screw ......... #10-24x 14" 4 4 4 4 10 16 24 28 28
# H Eoskwasherl 0 R Tt T e L 346" 4 6 8 4 14 24 36 44 48
8 & o R.H.M. Screw ........... R0 BP0 2 &l 4 8 12 16 20
8 i g Nut.. e Al Rl e Wi D S S F10:-24 - iR 2 4 Lo 4 12 16 20

ALWAYS GIVE ENGINE SERIAL NUMBER




%‘.ﬁh—'::}& Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 13. Air Start Piping

700J 700K
7700002'7 700E 700F
,E %E 7
— : 2789~ :
/ ! / 2 7 ¥
fl 2 il J ] [ s --».—-:
// /52CYL ENG. % 384 CYL ENG
70l 7014
700 7006 700H {ecn_ ENG o/vud
{270.9 / 2 3 4
27894
ALI ] = L ]
70/ f1-—2c60/ S
J73B 556 CrL. ENG.-14x17
70/8
4596 LER?
57_90 GASKET 7/YKA/3
<€<— Gov. End Repair Chart No. 13
L2 ” ”, n
Before Ordering Repair Parte Read the Instructions Symbol Losld il
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used |Used | Used | Used | Used | Used | Used | Used | Used
7005 Alr Start Pipe Cyl L Blwayn Wbl . . ... . b dh e Y3JAT00J
TOOK S Ppe Oyl 18- miwavea with ... .. ... o s Y3JATO0K
T00E Au‘ Start Pipe Cyl. YKAT00E
“ Pipe Cyl. Y3KAT700F 1
o “ Pipe Cyl. XORATOOR -l < .| caoainac]. oo dhaadeacoal. oo s 1
700F Air Start Pipe Gyl. YSKAT00G
700G “ Pipe Cyl. Y6KAT00T 1 1
700H # “ Pipe Cyl. #5, always with NORATOUN - | ... [ omeer il ool st e a3
Au- Sta,rt Plpe BB imisnage o vl BLEn 4 6
S0losa Nipple X0y 1.0, s s e RS T o o L L 114"x214" 2 3
Alr Start Plpe GEe o LB By ¢ DR G RRe el el e womeas i Dt e .| YJA701A . 4
* - Pipeltlower) WOgl il B 0t (0l Sl U e ¥ KATOLA = o s b 1 1
701 % “  Pipe ELower) (83 L s B R I et R S Y3JATOIA el iy s 1
sanisse Pipeiower Ol . 50 ol sn e o st SRR N3RATOIA ool ool ool e 1 1 1
sE s e Pipethower) ICyL L. oo il R s e NORATOIA S e Ly s e s Ses 1
701A Au‘ Sta.rt PipeltLower) Gyl dg. todc Rt oas e S e Y3JATOIR v s do o ool s 1
Bife (bowery UVl 8 8 oo v v e n sl e e YIKATOIR e ol sl e e 1 1
701B SR Bine (Lowar) IOVl 4,0 b b R e VEHATOIB . S ol i s Tu b el s cs e ass 1 1
701D st Bipe (Tower) 'Oyl #8: Ja il Ul Do tlil Lasainans e iy VORATONO e o sandnilisea o sch Mt salo s e heane 1
2789 Au' Sts.rt Plpe Clamp (2 Ripen). el R e YARKA2TROA . oo ifios CHE (PRt blelts 2 2 2 2
2780A Chaaah (3<Piben) o0 i e i ey NIRAZTROR e st o b L sl b e ddias ) iy 2
Au- Start Dlstnbutor BOAY: 1o osiris i S T ey YKA4596A
4596 Body. Y3KA4596A
« “« « Body. ..| Y4KA4596A
" # * Body....... ..| Y6KA4596A 1 1
A.\r Sta.rt Dlstrlbutor Body Gasket. YKA573A
573B Gasket. Y3KA573A
i g ¢ Gasket. Y6KA573A : R
573D Air Start Shut-off Valve Cage Gasket................cc.coiivveun... YKA573B 1 1 1 1 ] 1 1 1 1
2601 Air Start Distributor Body Stitd Nub. i ... o cionvniies siaviom s sioisionass NBRAZOOIA il e i o e e 4 4

ALWAYS GIVE ENGINE SERIAL NUMBER



3200E Page 61,

VI. Repair Charts and List—Fairbanks-Morse Diesel Engines Jan,, 1940
List Division No. 14. Air Start Rocker and Push Rods
/43 - ‘
%"’”ﬁ&\\\ E -
A Al NNd P
S AINED, L/
SR L7222
NN T
bAoA
bad Eeors
2332 2976
GVL.ENGINE
Repair Chart No. 14
7
/& 2 CYL. ENGINE 2L CYL. ENGINE 3CyL. ENGINE
Repair Chart No. 14A
/s " ”, ”
3 Before Ordering Repair Parts Read the Instructions Symbol el Eocld
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Col.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
1196E-C Ain Start Rockeri(Gomplete) ... o i il ia st i 3 1 1 1 1 1 1 1 1
Alr Start Rocker,; always with. . ... ... ... .. . it onses YKA1196B 1 s S e 1 1l 1 1
1196E ¢ ¢ Roreker  RINATNIWIEN = 0 S YSKA1196C " |.....J..... ; Kl (Sl Bn e o 1
« ¢ sRocker. alwayk Withr o o, .. L0 sonli e S NAKRTIORO . ool oo s oial s sl 1
658A Air Btart Rocker Mushroom . ... ... . on inioi i i coass YKA658A i1 1 1 1 1 1 1 1 1
2332 AirBtart Rooker RoHer. (o d o s il i s voiiam o cviie oo s nes osiine YKA2332A 1 1 1 1 1 1 1 1 1
2331 # e 5 EbE i O SR ST G SR R YKA2331A 1 1 1 1 1 1 1 1 1
2976 G 4 % * SDowel s .. os s L YKA2976A1 2 2 2 2 2 2 22 2
1196F-C AlriStart Roecker (Complete) ... .. . o0 b o i ool e 3 h B 1 1 1 1
[Ale Start Rocker, alwaySwibhe o . b i MRl el i s e YOEAIOGD « 1o . o). o e IR et - 0 e 1
1196F # S IROCKker sAlwayS MR DL oS e ke e S Y4KA1196D |..... FOTS T [EREAC, IR st ek g | (RS 1
e & SRocker, AlwavEWIbH: 0L oL et T e WERALIIOBA <} oilaamatvacss el e b s 1
| 658A AlrStart Bocket MUBHFOOM L 4o tis o s svs il nuins vt dauds misvisie i YRAGBSA ol b 1 or PER T IR W 1 1 1 1
2332 Air Start Rocker Roller................. R S YKA2332A 125 RS e 1 1 1 1
2331 o < = & 3 e YKA2331A (] (RN R 1 1 1 1
2976 ST . s R Bowel b S e s s S L YKA2976A1 v e S LR 2 2 2 2
1196G-C | Air Start Rocker (Complete)........................|[cceviiiina.. . Saaiolenan - S 1
1196G Alr Btart Rocker, always With. .. ... .......... .0 cvvevinivee L Ch e R IR el e S e RO (R0 Y RS e 1
658A 8 e ® Mushtool: ). .- o0 o0 L i e e VIKABORA = | SRR e e L e 1
2332 AirStart Rocker Rollor. ... nci s b diitniiis v ornn, WICARAADA Dl R . ] ] 1
2331 . . # st 5T T I SR et el g i S ST R SRR NEAZISIN o Ll L R L S 1
2976 i ¢ " £ L Powel. i SRR R e s 0 g R P BRI ere o IR B GO 2

ALWAYS GIVE ENGINE SERIAL NUMBER



P 62, 3200E s : : :
Taeo 51, ST Fairbanks-Morse Diesel kngines—VI. Repair Charts and List
List Division No. 14. Air Start Rocker and Push Rods (Continued)

), ” 'x ”
s Before Ordering Repair Parts Read the Instructions Symbol Ll Tl
Repair on Page 33. or 1 2 3 31 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Gyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
( Axr Starter Push Rod (10%I0RBEEE . o aa e e sl s YKA674A 1 3 3.1 et 1 1 G0 PR, (Mises 1 1
674A 1 ltod (157 oMM il e i Y3KAB74A  |.....Ji .o 25 Bt Bt 1
4 % oA (136" MO, . . ... s o e YARAGEEA 20 g S SR o sl v s 1
Arr Sta.rter Push Rod (O34 [OmRENG. .. . . .\ o s e e YBWAGTARE . |l [l et (e - Pt Sl el 1
674B od (654 long).. 4010 T o e R EE R (e [ AR Rl O i
* L £ Rod R Ea O SRR S e R D e OO T IR s - I IS ) e (R : |
674D Air Starter Push Rod (14 lenpg) ot .. .. oo Wis teis e e e s e de R L G O S B e e B e e 1
2326 A.\r Start Rocker Spring YKA2326A4 1 1 2 1 1 2 P EOREh 2
2326B Spring Gg 9 Do o e B R et Rl O e Lt (S T B e B 3
2326D s > o Spring WHRAZHIOR RSl i s sl s 2
668D-C | Air Start Control (Complete).......................leeeeuiinnn.. 1 1 1 1 1 1 1 1 i
Air Start Hand Control Bhattiand:Cam. .. ......cui i diua YKA568F 1 p AhiE P 1 1
Lot ¥ % & = Cam. ... RSl Y3KASBRE - Lo b o] e B Ea e 1
568D S “ “ . o N e R WARABERI - ool ani el e anl Cnilinay 1
L S . i # oo CAEBRRE I T b S 0 N B e R B e RIS SRR FL R R 1
s # 4 o v O RRERNERE L s by SER v o o R s e WU (DT S i e B e PR e 1
2202A Hahd Control Lever Quadefnt, .. cini i (o, o oo wied oo s st o his s %0 YKA2202C1 b 3 1 3 1 1 1 3 1 1
2201A-C AirStart Hand COnbrol Tever. ... o ivivv i ainiionn ihiesion stosnn oo s sonnitisans e 1 1 1 1 3 1 1 1 1
2201A-C Air Hand Control Lever (Complete).................[............. 1 1 1 1 1 i 1 1 1
2201A All' Hand ContralsBeVari e . . Bl | . Sl T iacs e i YKA2201B 1  § 1 1 1 1 1 1 1
2204 « ) Latch Splndle ............................ YKA2204A 1 3 1 1 1 1 1 1 3
2205 ot & ¥ B ilatehc et T od e D SR YKA2205A 1 1 1 1 1 1 1 1 2 8
2257 5 & v o STy U IR IR R G e e YKA2257A1 3 1 1 1 1 1 1 1 1
A3, i R CaD B, .. e 34"x114" 1 1 1 1 1 1 1 3 1
« o« “ G TSR AR R e S4"x1{ "x1” 1 1 1 1 1 1 1 1 1
2293E-C | Air Starter Shut-off Valve (Complete)...............[............. s B b [0 0 R B (e B L o Dl B B dial=d
2293E A.lr Starter Shut Oﬁ Valve Cage ....................... .| YKA2293E 1 1 ¥ 1 i 1 1 1 1
2294B Valve. . YKA2294C 1 1 1 1 1 1 : § ' 1
2295A L 2 [T & YKA2295B 1 1 1 1 1 1 1 1 1
1189 i % e 5 YKA118%A 1 1 i & ik 1 1 1 1 |
3143 A1r Starter Shut-Off Valve Sprmg Gulde YKA3143A 2 & 1 1 1 1 3 1 1 1
574 Inlet Elbow.. A% YKA574B 1 1 1 1 1 1 1 1 1
2335A # * i3 Ga.sket. e R R RN S YKA2335B & 1 1 1 1 1 1 3 1
570B Au' Sta.rt, Valve (See Chart §10.als0).......... ...+ YKA570A 1 1 2 1 1 2 2 2 3
903 Plug (See Chart #10 also). YKA903A 1 1 2 1 1 2 2 2 3
List Division No. 15. Parts for Attaching Woodward Governor
Before Ordering Repair Parts Read the Instructions Symbol e L
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | CyL:
NAME OF PART Used |Used |Used |Used |Used |Used |Used |Used |Used
240 Govevaoririve FIORES. . woe Lo it e U e 1 1 1 I 1 2§ 1 1 1
323 Crankshaft Govemor Cap Screw. S e T e o e LR N S R 3 3 3 3 3 3 3 3 3
Toskwine sl in g s Sk O LD 1 1 1 I 1 1 1 1 1
Governor Spiral Sleeve Dowel............. a 1 1 1 1 1 1 1 1
Cam Sleeve Dowel..........coovvuvennn 3 1 1 1 1 1 L 1 1
346 Overspeed Governor Trlp Lever Shaft Spring ng 1 1 1 1 1 1 J 1 1
Pin Spring Ring. . 2 2 2 2 2 2 2 2 2
346A Overspeed Governor Trip Pin Spring Ring......................... ZBA346 2 2 2 2 2 2 2 2 2
501F Governor Splra.l Hiadwe (8td. Botation) w st bushamine oo o YKA501H5 1 : 1 1 1 1 3 1 1
501G Sleeve (Rov. Rotation). .. uviem s vamssmoss siesesos YKA501J5 15 1 1 1 1 1 1 1 3
502E & Cram, Bledwefll il L R s T YKA502C4 1. 1 1 1 1 2 | 1 1 1
505A . Ball Bearingindj. Bracket. . ....0. 0. 0l i i YKA505A 2 2 2 2 2 2 2 2 2
2751 ¢ Adiustingi Braokeb Washer.. i, . ... il i ieiai oo S8l YKA2751A 4 4 4 4 4 4 4 4 4
513 i Ol T BrOWBY . i o bsvsvvion it vossh s s saweerats YKA513A1 1 3 1 1 1 1 oL 1 1
g Ad] Bracket Lock STy et ol Bl i B A SRR S #16"x10" 2 2 2 2 2 2 2 2 o
Lot RS TS S B e RS T e i L R L #309 4 4 4 4 4 4 4 4 4
. “  Roller Ball Bearmg ..................................... #6203 SKF 2 2 2 2 2 2 2 2 2
566B Injection Cam Key i, . oo voa s ioitin: YKA566B 1 1 1 1 1 1 1 ) 8 1
849B Valve Gear Housing Governor End Cover. YKAS849E 1 ‘L 1 1 1 1 1 1 1
849D Valve Gear Housing Governor End Cover. NARABOR s - o adilageilin ol e it s I s 1
5 s . & “ Cover. YORARIOB ol an il s e G . 1
1528 Governor Trunnion Yoke Collar Lock...... YKA1528A 1 1 1 1 1 1 1 1 1
2443 Overspeed Governor Trip Spring........... YKA2443A 2 2 2 2 2 2 2 2 2
2535 Overspeed Governor Welght. Spring Pin..... YKA2535B 2 2 2 2 2 2 2 2 2
2538A Governor TroBuIeNE 2 0 e YKA2538B 1 1 2 1 1 1 i 1 1
2662 Governor Roller Ball Bearing Pin.................. AP LR YKA2662A 2 2 2 2 2 2 2 2 2
2848 Overspeed Governor Ghm Bhalt Brg. Cap..0oliiais ol i its YKA2848A 2 2 2 2 2 2 2 2 2
2976A Sl AN R R T e e YKA2976B 1 1 1 1 1 1 1 1 1
3396 - s Push Rod Guide Gasket....... Ereal e YKA3396A 1 1 1 1 1 1 1 1 1
4044 Governor Ball Bearing Adj. Bkt. Cap Screw.......occcvveeeeenn.... YLA4044A 3 3 3 3 3 3 3 3 3
4120 Overspeed Governor am Shaft Brg. Cs.p Screw .................... CEA4120A 2 2 2 2 2 2 2 2 2
Wike....% oo i #20"x6" 2 2 2 2 2 2 2 2 2
4965 Overspeed Governor Weight Spring (257 R. P M o SR PR YIRA496BA - Cloiaa il T 1 1 1 1 1 3
4965A. “  Spring §300 R MO s o YKA49685B2 1. .o oo lsa i 1 1 : § ) § 1
4965B # = & S‘frmg 360 R. P M e e YKA4965C1 1 1 1
4967 % “ . SRR T DL YKA4967A 1 1 1 1 1 1 1 1 1
4971 Overspeed Governor Trip Lever ....................... < YKA4971A1 1 ¥ 1 1 i 1 1 ik 1
4977 . N - 4 - Pin. e e G YKA4977A1 1 1. 1 1 1 1 1 1 1
A4981 8 . ' o 191 Y SR R N Sl e e YKA4981A
B4981 Overspeed Governor Trlp Lever Link or i or i Se s e e YKA4981B Select 1 as required.
C4981 Tink e YKA4981C ' |
» . * & Woodruﬁ I S e #3 1 1 ¥ 1 1 1 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER




VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3200E, Page 63
Jan., 1940
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List Division No. 15. Parts for Attaching Woodward Governor (Continued)

J—"’
ng ’."q“
e =S

GASKET 3396

o

o7

2662 2830
’ W/ -3-
2490 W=/ X ¥
T T 55
5 W4 ~HKI3/0
W88/ b I &
U weaz-37 Sue6 | |l
15617 weswo1 || _—
=5 WE8-2- W23-9—| = &
“T 1| waso =
L-wZasrP wee-20—|
5/1’ W6 : ‘ O <
1 W72
I W7
A7 D =
e
\\\ #9865 s60/ wWid-11
\ 499/ 528 \W32:/7, \N \WE0-4
9989 2538 N w33 w4539
v e W32-16 wWee-88
Wa3-7
/YHAIZ
\__/ Ll
Repair Chart No. 156
L2 " . "
3 Before Ordering Repair Parts Read the Instructions Symbol 1231 Lot
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Ut Used | Used | Used | Used | Used | Used
Overspeed Governor Trip Lever Pin.........oooviiiiieinnn.... YKA4984A 1 1 1 1 3 1 1 1 1
4982 o & 4 s Bft e s YKA4982A1 1 1 1 1 1 1 1 1 1
Overspesd GovernorOamBhalb 2 0. L, o T bt i Y3KA4985A2 1 1 i} 1 1 1
4985 %] 2 S Bhatt o e s YARA4IORAAD ok aoh il s ] i 1
3 4 R LT R S G T S e NGERAUBERS 1. o fovieifereiohon, o oliisvatasmeodscnos 1
. : - ERRI RS R S R e S YORA4086AD v b o iieaald s b s Sban i al o sl 1
Overspeed Governor Cam Shaft Cotter......................c..0u.. 36"x114" 2 2 2 2 2 2 2 2 2
4987 Overspeed Governot WEBRE. . c..ovevsvensonsncinnnivnios sunssesanan YKA4987A1 1 i) 1 1 1 1 1 1 1
e = N e R s T e #843C 1 1. 1 3 1 1 1 1 1
. . . SEether L cuse e R T xiq7 2 2 2 2 2 2 2 2 2
4989 o o . OREW s s ti i civiins o osie ot s ainty siasis KA4989A 2 2 2 2 2 2 2 2 2
4991A i s S Bprng Plug: o vl oo S YKA4991B 2 2 2 2 2 2 2 2 2
5601A Governor Trunnion Yoke Thrust Nut.............. sl e | 1 X i 1 1 1 1 1
= 3 owel........ 1 1 1 1 1 1 1 1 1
5824 Overspeed Governor Push Rod Guide............cciviiiinunnnnnn. 4 i T 1 1 1 1 1 i
. * . = . 4 4 4 4 4 4 4 4 4
W7-11 SueltBiatl Wakeduepers o sliadinr D s O b n TS s T 2 2 2 2 2 2 2 2 2
W7-12 « Wl By e BT OB S o SRR PR S SE L R A 1 1 1 i 1 1 i B 1
W7-13 e nal Shaftelleven il ol s oo s i ek b 1 1 1 1 1 1 1 1 1
W14-3 s Buhing s 0ol e s 2 2 2 2 2 2 2 2 2
Wi14-11 BFrekSEatt Bainbnp o0 b e b Sa e B s O G e 2 2 2 2 2 2 2 2 X
W16-6 Jerminal Hhatbianaeer Sl o S e e 1 1 1 1 1 1 i1 1§ 1
W204 GovernEBnEe s O ol e c Tl s e e e 1 1 1 1 1 1 1 1 1
W22-20 Fuel and Ferminal Bhaft Lever Pin: ..l cuivviviaiinbsnmissnnes 2 2 2 2 2 2 2 2 2
W22-88 Huel' BHatt iliever Brivttie Polby: 800 o (o0 s o it s e e 1 1 i 1 1 1 1 1 1
W23-9 Tuel to Terminal Shaft Rod End. o . ot oo il ioiiia v 1 1 1 1 1 1 1 3 e |
W23-10 HuelitoTermnal SHaftbRod 20, L oiii o LT i s s i e sveciion 1 1 1 1 1 1 1 1 1
W32-16 Governor Drive Gear: ... ... ...:.. . 1 1 1 1 1 1 1 1 1
W32-17 « Dove Gear . ol Bl S e s e 1 1 1 1 ik 1 1 1 i
W33-1 & Shaft 1 1 1 1 1 1 1 13 1
W33-6 1S e R R A R e R e e e ik 1 1 1 i 1 1§ 1 1
Ww33-7 o AR SR e e i R e e s P 1 1 1 1 1 1 1 il 1
W33-10 Terminal Shaft 1 1 1 1 1 gk 1 1 5
W42-3 GovernepiGes Goupling . T ac L ors Bl S 0 R s 1 1 1 1 1 1 1 1 1
‘W45-39 & Caae Cover—harse, .. oo m s et i Gk e v i 1 1 1 ' : 3 1 1 i |
W45-40 8 Case Cover—Small ', o il oL idii i s iiaiiibi e 2 2 2 2 2 2 2 2 2
W54-1 GovernorCase Plag: -0 - 00 e TRl s b e 1 1 1 5 1 1 1 ! 1
W56-1 Prive Genr Ball Bearing Retalher. (7 50 v s s e 3 1 1 i 1 1 1 1 1
w682 Brvie Baatings . 5 800 ol . U TR SRt e R el L iy 1 1 1 1 1 11 1 1 1
W87 FrialiSialt diever Sitmne e S i o e i e b e 1 1 1 1 1 1 1 1 i
W88-1 Terminal ShattaOiliBanl CUoo T o e s e s S 1 1 1 1 1 1 1 1 1
W114-4 Govarnet Ease Ol CuD o o v o s e i e i 1 ¥ P i | 1 1 1 1
‘W205PP Drive Gear Ball Bearing 1 1 1 1 1 1 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER




?‘T.“% Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 16. Governor

v =
2343 2340 GASKE
/67A4. i
S04
654/
E3A
P
SHEL 5034 4 3 S05
&‘ S8
olE)
So7L
2344
2560
S66A
234z @
/893 GASKET (O A@)’ F
.%.ﬂllt” zZ
e Japos | R
234/ 3454
5/8
/898 GASKET : A8 A [7Z/ YKABZE |
Repair Chart No. 16
”, »
i Before Ordering Repair Parts Read the Instructions Symbol 12515 1511
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used {Used | Used |Used | Used | Used | Used | Used | Used
501B-BC | Governor (Complete) 1 11 11 sl | el
501B Governor Spider, always with 1 b | 1 1 1 1 1 1 1
502D £ R SR S e e o U IR S O R N CTG s S 1 1 1 1 1 1 1 1 1
503A « “ Link Pin 2 2 2 2 2 2 2 2 2
546E Injection Cam.......... | 1 1 1 1 1 1 1 1
566A s % Key, .. ) | i ¢ 1 1 1 1 1 3
505 Governor Cam Link..... 2 2 2 2 2 2 2 2 2
[ 507TE [Governor Weight, always with. .. YJAS07TE 2 2 2
o eight, always with. VEEWERABTC . e 2 2 2 2 2 2
167A . s Bushing..... .| YKAI167A1 2 2 2 2 2 2 2 2 2
83A Governor Waight Pin: ol e YKA83A1 2 2 2 2 2 2 2 2 2
= S L DR R R R R e s e e I 1 2 2 2 2 2 2 2 2 2
251 2 & & % tlock YKA251A 2 2 2 2 2 2 2 2 2
3454 : it {0 ¥ B DA a e N B RS e O e YKA3454A 2 2 2 2 2 2 2 2 2
5 f - “ Jal 54" C. P, 2 2 2 2 2 2 2 2 2
6541 Governor Weight Drag Spring YKA6541B 2 2 2 2 2 2 2 2 2
504 . = kP YK504 2 2 2 2 2 2 2 2 2
2 5 %" C. P. 2 2 2 2 2 2 2 2 2
48A e “  Spring Pin YKA48A 2 2 2 2 2 2 2 2 2
2 = o ¥ N e r. 2 2 2 2 2 2 2 2 2
256D-C Govarnor Shring (Camplete) . ... Nt o et e s R 2 2 2 2 2 2 2 2 2
266D-C | Governor Spring (Complete)... .. - (oo o nan 220220 2 w2 %2 )2
( 256D { Governor Spring (360 R.P.M.), always with................... .. YJA256E 2 2 2
¥ “ @O0 R.PM ) alwavs with .- oo o0 a0 pg @ U e RO e 2 2 2 2 2 2
52B * & 15 T e A S B E oy S R S YKA52C 2 2 2 2 2 2 2 2 2
51B Governor Bpring e Bolbit -l e YKA51B 2 2 2 2 2 2 2 2 2
70A Adjusting Borew PInG. o 3hnatii i o i e e N A YKA70A 2 2 2 2 2 2 2 2 2
85A o BOTOW . i e o ih v o e e s s YKAS85A2 2 2 2 2 2 2 2 2 2
e LIRS o7 1 SO SR e e T R e L"x114” 2 2 2 2 2 2 2 2 2
2341-C Gloyernor Case(Complete). ... . ... ... ... ... .obh v ivian, 1 1 1 1 1 1 1 1 1
(2341 Governor'Case, always with.......... ..., . ... 0 . b iivieaas YEKA2341A1 1 1 1 1 1 1 1 1 1
* S RN Pt Cap Berow.......c.iociivsiviimivisvesss "1 6 (] 6 6 6 6 (] 6 6
. ¢ Hiand Hole Plate Cap BoreW.....cooareiiossscoonss Zﬁ"x%” 2 2 2 2 2 2 2 2 2
8 L (T D e R R AT TR 4" 1 1 1 1 1 1 1 1 1
Governor Case Dowel.......... #613 2 2 2 2 2 2 2 2 2
1899 . “  End Plate Gasket....... YKA1899A 1 1 1 1 1 T 1 1 1
2340 . “ Hand Hole Cover Gasket YKA2340A 1 1 1 1 1 1 1 1 1
2342 S “ End Plate....... 2 YKA2342A1 1 X 1 1 1 1 1 1 1
2343 ¥ “ Hand Hole Cover .| YKA2343A ] 1 1 1 1 i 1 1 1
2344 5 “  Timing Pointer. . .| YKA2344A 1 1 1 1 1 1 1 1 1
% ! i * R. H. M. Screw.. .| #10-24x 34" 2 2 2 2 2 2 2 2 2
1898 Covarnor CRITIMINE . . 0. i vnoresissinirisnsnradbiisssin YKA1898A 1 1 1 1 1 1 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER




VI. Repair Charts and List—Fairbanks-Morse Diesel Engines : %:—?;T“

List Division No. 17. Synchronizer or Speed Regulator

23434

2547 ~ 2545 . ),/ 2850
EE o o R/ | g O) 2o
R /ul,/ 1/
&
i ‘I A N rllm‘ﬁ/ﬂ/}jgl\b /‘_-ﬁ’
j O )
2540
J
el T
770
1767 2535 —7 255 17z leoca
/596 2976 | 14
/B33A GASKLET
7/YKA87
Repair Chart No. 17
e 157 177
Before Ordering Repair Parts Read the Instructions Symbol LR ey
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl | Cyl. | Cyl.
NAME OF PART Used | Used | Used |Used | Used | Used | Used | Used | Used
222 JSpeed Regulator Slow DPown Bpring (360-R. BoM ). ... ...t YKA222F 2 2 o T RGeS et
\ £ Bprng(300°R. P My U ... e NICA222A L ol B e 2 2 2 2 2
222A Bynchronizer BpriRE . . ot v i e e e e s .| YKA222B1 2 2 2 2 2 2 2 2 2
504A Bpeed Regulator BPpring Post .. :.....os s di s, b iuhbns YKA504A 2 2 2 2 2 2 2 2 2
595 Hand Whoel BtopBprmpes v ... o vis ool S e e YK595A1 1 1 1 i1 1 1 1 1 1
1593 Speed Regulator Sprite Pl . sl e e e YKA1593A 2 2 2 2 2 2 2 9 2
1596 Rocker dtaos . 1 R YKA1596A1 2 2 2 2 2 2 2 2 2
1599 = “ Indicatar Rack: . ... .. oo SR s e YKA1599A 1 1 1 1 1 1 1 1 1
1602A Hand WHeal. .0 0 fvoi it o et e YKA1602M 1 1 1 1 1 1 1 i 1 1
11767 Governor Splder Hub always woltih deo Gl (ol oh il o YKA1767A : 6 1 1 1 1 1 1 1 1
\ o BearmpStud: nen TR Al e, 34"x115" 4 4 4 4 4 4 4 4 4
1769 BpeediRegnlator AdImKIINE SOrBwW. St i i i o iy T ds YKA1769A 1 1 i 1 1 1 i 1 1;
1770 o “ 2 S UNaE L R ) LR, YKA1770A 1 1 1 1 1 1 1 1 1
1771A ot “ i 5  HouMng W0t v o dis i v YKA1771K2 1 1 1 1 1 1 1 1 1t
1772 Hand Wheel Refaining BIng .- . 0. i e v YKA1772A1 1 1 1 1 1 1 1 1 1
1773 BEoD PR oo o e s v e YKA1773A 1 1 1 1 1 1 1 1 3
1899A Governor Case Tod DIt ORset. . ..., .0 i ol v YKA1899B 1 1 1 1 1 1 i 1 1
2340A Hand Holo Cover Gaskeb i . ..ov e tinis o i asoisos YKA2340B 3 1 L 1 1 X 1 X 1
2341A s BT Rl S RS e S SR O YKA2341B1 1 1 1 1 1 1 1. 1 k
2343A ¥ s Hand Hale-Covar: o o 0 e i st YKA2343B1 1 1 15 1 1 1 1 3 1
2344A IhjectipnPottiber. i Toiheuc v s o Teeiel s SRR e YKA2344B 1 1 1 1 1 1 1 1 1
2533 Governer (SpidenHab Dowel o S e G e s s i e YKA2533A 1 1 : 1 1 1 1 1 1
2534 Speed Regulator Rocker A e e e T b YKA2534A 2 2 2 2 2 2 2 2 2
2535 TrURION. ot e e e YKA2535A 2 2 2 2 2 2 2 2 2
2536 * £ st & MWasher - YKA2536A 2 2 2 2 2 2 2 2 2
2537 & “ Bpring AdIuBSIng Berow. . ... 40l i e e e s YKA2537A 2 2 2 2 2 2 2 2 2
2538 & € RockerWWaltee oo oL G Sl s e YKA2538A 35 1 g 1 1 1 2| 1 1
2540 Speed Regulator Ad,| Screw RN i e e S e YKA2540A 1 1 1 3 1 1 i 1 1
2541 Gollap b oo U SR YKA2541A 1 1 1 1 1 1 1 1 1
2543 * 5 5 % NG RV R YKA2543A 1 1 % 1 1 1 1 1 1
2544 Governor Spider Hub Bearing Retainer............................ YKA2544A 1 1 1 1 1 1 1 1 1
2545 Adjusting Screw Housing Oil Plug........ AEea e RIS e T LR YKA2545A 1 1 1 : 4 3 3 1 1 1
2546 Speed Regu]ator Indlcator 15T REE COROR G ST R R YKA2546A 1 1 1 1 1 | 1 1 1
2547 AR o R B i s YKA2547A 1 1 ¥ 1 1 i 1 : ) i1
2548 « ¥ g Eointer Shaffd. 0008 oy SR o s YKA2548A 1 1 J 1 1 1 1 1 1
2549 # * 1300 (o g BRI A et R O O YKA2549A 1 1 1 1 3 1 1 1 1
2551 Hand Wheel Stop Pln $ET S ST e e RS S e YKA2551A 1 1 1 1 - 1 1 1 ¥
2850 Gaider vn v e YKA2850A 1 1 i & 1 1 1 1 1 1
2976 Speed Regulator Rooksy Pin Dowel . .. (.. uovsririsscnnisvsvns YKA2976A1 2 2 2 2 2 2 2 2 2
5601 Noke Thrust Bearng 00 0 0L S, 16FM34A18 U5 . 1y 1 1 1 1 1 1
5602 % i Adj. Screw Collar Thrust BeARING = v o i honibiinia, 16FM34A19 1 1 1 1 1 1 1 1 i

ALWAYS GIVE ENGINE SERIAL NUMBER



%‘% Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 18. Water Manifolds

\L"

/
F/49A /5‘@
/458 Repair Chart No. 18 7/YKAI36
5 2"x15” 147x17"
Before Ordering Repair Parts Read the Instructions Symbol Ll L
Repair on Page 33. or 3 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used |Used | Used | Used | Used | Used | Used | Used
1581G {Water Overﬂow Manlisid.. CITn, e b L YRAISREE - alee Jo ol oo 1
B SRR K RIS SR s E e R YORAISIEL L o s fon o 1T Lees 2 1
1581H & ¥ Mamifolde . munes o Gl ISR G S YSKAIBBIGL vt . foadnd ot S hsan oniaidie 1 2
6528 Water Overflow Manifeld Bpacer. .. ... is i iiniae e tushisaianises s YaRAsaERAG L ol e sl el i ! 1
Wa.ter Overﬂow INEnifeld . o . e SR R e YJA1581M R B I el
1581P oI ok o e Y2JALIBBIN |..... £ TR s
s % Manifold. . Y3JAIHEETae e 1
2124 * £ # Gasket Standard 7)ol e ek vl 1§ i | 3 3 3
/ Axr Start Plpe Flange (Upper)..... YKA2115G 1- Fraaileac.a ¥
2115E 120 Fhange (Upper) . | ci s s NYRAZITAR s o, 2 B2 2 3 4 5 6
Air Start Pipe Flange Plug:(Bolid), 0 00 s s s D8 =N R 1 1) 1 1 2 2 3
2323 Air Start Pipe Rlange Gaskebisvo Ui sl miastian s 00 G YKA2323A1 1 2 3 1 2 3 4 5 6
1262 Alr Start Plpe Flange Glandl 0 SRR eER e e - NIKATIRGA = 0 f - 2 PO 2 2 4 4 4
1262A Glandl tag L R e e Y KATIGOB L e 2 S R 2 4 4 6 8
66608 d i £ ¥ Plug Gaskel. - ) 08 L aan s e ot YLAGOBOA =il e 2 Suik e 2 2 4 4 4
MRS g i £ Candle Wipkingrisoar coniivamiista - i g Ll IO o e 2 -y T o 4 4 6 8
1585A e R SR RS RS S S R I R Y2RALIGSOB -ul. ek e foal o o 1 1 1 1 1
798A Water Overﬁow Faunel ' i sl e e 1 YKA798C 1 2 3 1 2 3 4 5 6
1584B o chaskEl s Lo Rl e s YKA1584E 1 2 3 1 2 3 4 5 6
277A Coohng Water TRETONNBEEL ., . o i i e s 16FM39C1 1 2 3 1 2 3 4 5 6
1586P Overﬂow 1018 RS s I S 0 R YKA1586R 1 2 3 1 2 3 4 5 6
1584A £ # i Eaaleat - a0 RS L YKA1584D 2 3 2 3 1 2 3 4 5 6
6940 f Upper Water Header Hing chaten i s e T e NETABOADA T oeih i 3
. \ Bipey e 0 R SRR e s Y2RAGHIAA - o s s S S § S e 1 2
6940A IUpper Water Hea,der Pinas i s e cuim e ol s Y2JAGHMOB - | . 2 2
1 Bipecs i s e V2R AGGAOB - | o oovdue natllo oragc Sy & 2 4 4 4
1687E Upper to Lower Water Mamfold Plpe YJA3816A 1 1 1
1687B 1pe NICASRIAA - ol G e T 1
& & = i “ Y2RAISIBA L L o e e 1 2§ 2 2 1
1687D Upper to Lower Water Manifold Plpe Ve o a0 O] BERIER B S gt i Sl ARG RS el ldel IS c 1
3149A Lower Water Manifold (One Cyl Opening) YKA3149A1 R peEe STSRGE 1
3149B {Lower Water Manifold (Two Cyl. Opening).. Y2JA3149C1 |..... TS
“  Manifold (Two Cyl. Opening) Y DICASTAOR e oo s clarsns e s j g b 2 1
3149D {Lower Water Manifold (Three Cyl. Opening)..........c..vvuunnnnn.. Y3JA3149C1 SIS ST A 1
% Manifold (Three Gyl Opening) ... o0 ... . Y3RAZIMOBY (et aiie b oot v o 1R Lt 1 2
407B Water Mamfold to Cylinder Gasket YKA407B g 1 1i 1 2 3 4 5 6
407D Gasket VLAMO7R o 1 1 | 1 1
1582B o % Flange. . XA THROD Sapib~diii o ailid e Tl S 1 1 :
1617A Regulating Valva Donnel Gasket. .. ... ..o b iisohonnsoninsesons NBObG ot b ge 2 by 2 3 4 5 6
1618B-C | Cooling Water Regulating Valve (Complete).........[........ ..... 23 2:0=3 4 h
1618B Water Regulatmg Valve AR Bmeket) . Jhitbe sl i o to s YLATGISA : adi . 2 AR DR 2 3 4 5 6
1614A Benriebcon. Lo S I B e s YLAIGI4A - .. 2 R Sy 2 3 4 5 6
1499 5 ¢ SOEPRORINGg L e e CFA1499A2  |..... 12 : ] B 12 18 24 30 36
1615 % & 4 « Cland. s CFA1615A1  |..... 2 C e R 2 3 4 § 6
1616A b & » Y N YLAIGISA: o 2 S 2 3 4 5 6
669A “ s i Handle S U e s NYRABBOA . il 2 s e 2 3 4 5 6
8 4 & # Blowelc: e e S et 205 110 o 2 Sl 2 3 4 5 6

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3260E, Page 67
Jan., 1940

List Division No. 19
Tools and Wrenches

List Division No. 20

Oil Filter Storage Tank

133 =
3 53
T S
1620 2264
'—“ 72/ -
e
CLEAN OIL
Je23 2384 RETURN
& g
€6
VT 9
x L I
89 2600 i i€
H/9A | 25868 el
©r—99s
@1 < é z : > YUSED Ol
INLET
2778
[ZIYKAI37)
Repair Chart No. 19 Repair Chart No. 20
7, ” ”. "
b Before Ordering Repair Parts Read the Instructions Symbol i el
Repair on Page 33 or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used |Used | Used |Used |Used |Used | Used | Used | Used
760B-C" | Toolg (Cemplete Set) i ni i o ooy ool 1 1 i | 1 1 1 i 14 1
189A Fuel ReserwoivByve Bolb . o0 s s sl i va L sk ae 34" 2 2 2 2 2 2 2 2 2
189 Piston Lifting Eye Bolt .......................................... YKA189A v 2 2 2 2 2 2 2 2
419A f Flywheel Turmng Bar 1 1 1 ; 4 : 4z 1
............... 1
2600 Piston Clamp, with (2) 14"x1" Cap BOrEWE R en s b D YJA2600A 2 2 2
> & Glamp. with (2) 98 x132" Cap Berews: Sl 0ie b w00 is o L N¥EABOOAY | b o [S3 2 2 2 2 2 2
3693 P!ston ng Gutde, =0 s i R e YJA3693A 1 1 1
1 Gatidp.d ool i s e L R e NICASBORE o bl Ll sl ol 1 1 | 1 1 1
66 apssitar Clipe Plug. 5 000 1 0 ISR e ND66 1 1 1 1 1 1 1 1 1
Open Fnd Wireneh il Sg e s R #13 1 1 1
Wrench 114" Nut ..................................... #14 1 ¥ £ 1 1 i i 1 1
i3 e Wienoh I Ba RaE T 0t L e e e M GRS IS e e 5 1 1 1 1 1
o “  Wrench 5/(5"-——%' Nwk: ... #27 1 1 1 1 1 ik 2 1 1
# “  Wrench ¥%"—3%" Nut..... #34 1 I 5 & 5 ' < 1 1 1 3
¥ “  Wrench 3{"—7%" Nut..... #39 1 ik 1 1 1 1 1 1 1
i “  Wrench 1"—114" Nut... #43 1 1 1 1 1 1 1 1 1
2 “  Wrench 34” Cap Screw.. #702 ¥ / 1 1 1 1 1 1 1
£ “  Wrench 15" Cap Screw.. #704 1 1 1 1 1 1 1 1 1
Box Type Wrench 114" Nut....... ) Dot el R lohd petee LT (G g Lo s e Y 1 1 1
Hollow Head Set Screw Wrench / A5667 1 1 | )3 1 1 12 1 1
% Wrench. . A5668 1 : 1 1 1 1 1 i f 1
400 Elywheel HabiBolt Weeneh [l 0 0o s B nn [ e ke YK400 1 3 1 1 1 ! § 1 1 1
2384 GoverhofiSocket Wrehigh .- .. 0.0 e e YK2384A 1 1 1 1 I 1 1 1 1
2778 !‘\/Iam Bearlng BeckettWrenich: . - o e e e YJA2778A 1 1 1
1 L TS RG e s g RO R R Vg TR R SR 1 1 - 1 L 1
2284 fPlston it Sy e SO e e e S SORL RS G R R R S R e YJA2284B 1 1 5
1 A Elgevac B o R e e FRAIRAB s el 1 1 1 1 ik 1
1620 Pistots Pin Hleeve Sorewia fla o 00 N G EaeR A o CFE1620A 4 4 4 4 4 4 4 4 4
Upper to Lower Base Capscrew Socket Wrench. ................... 7L SR e I D S e 1 1 1 1 1 )k
Upper to Lower Base Dowel Removing Tool....................... PRPRIZA - AR bR ey 1 1 1 1 1 i
s g £ ¥ g “ EEUNub e e TP2274A i ol als st 1 1 1 1 1 1
721E-C Oil Filter Storage Tank (Complete).. .. . ). ..., ..l oy o 1 1 1 1 1 1 1 1 1
( 721E 011 Fllter Storage Tank Alwass it oo e CFBT721C 1 1 1 3 1 1 1 1 1
Bottom ................................ CFB721B T 1 1 1 1 i 1§ 1 8 1
“ i . Sl P DR S R e e PBD555A 3 3 3 3 3 3 3 3 3
o & o = BOOW. s e s e s o s YKA2794B 1 1 1 i 1 1 1 1 1
2 - - & b Riyete o R n i 34"x14" 8 8 8 8 8 8 8 8 8
# i i alnleb FREHNE oo Gl L BT CFB4834A 1 1 1 1 1 1 1 1 it
& 8 o . Fxlter Coupling. . iR SN GA B8 0HE T ik 1 1 i 1 1 1 1
i o 5 o Conthimgl 2o e e YKA5305D 2 2 2 2 2 2 2 2 2
2586B 011 btorage Tank b I G i S D e R A B (e SR YKA2586D 1 1 1 3 1 1 1 ) § L
1096D Oer R e e e e CFB1096A 1 1 1 1 1 1 s 1 1
994B Gauge Glass £ I e e e PBD994A 2 2 2 2 2 2 2 2 2
- 995 CHand a0 Dl e e e G e C U LI S A S S PBD995A 2 2 2 2 2 2 2 2 2
996 5 = ot AT TR R e A Re B e PBD996A 2 2 2 2 2 2 2 2 2
2387B i LB T N A e I R Sl S S SRS TR R st T YKA2387B 1 1 ¥ 1 1 : 1 1 1
{ 997B (:auge Glass Guard Rod (All in Brackeblos VL n o e s PBD997A 2 2 2 2 2 2 2 2 2
L e e O s s C e B PBD998A 2 2 2 2 2 2 2 2 2
Oil Filter to Cover Flat Head Screw...oiov it v s dinssios v, 56 x34" 3 3 = 3 3 3 3 3 3
DramNIaple 0 o T e e / Ex10F 1 k 1 2} 1 1 1 1 1
Fue A tangie BRI G ONE . v e e e b e e S 1 1 1 1 i 1 1 1 1
5350B O R A e e e SR e S b S DT e e G48WM5 1 1 1 1 1 1 1 1 1
1091E Oiliter Bloment: (Purolater), .. .0 o B e e ansaisanliobige i ials . 1 1 1 1 1 1 1 1 1

ALWAYS GIVE ENGINE SERIAL NUMBER



Page 68, 3200E
Dec. 1, 1934

Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 21.

422H-A- FOR Z CYL. ENGINE-19%/7"

422U-A- . Y Py 6G-FOE 2 AND 3 EYL.
423H-A- . .3 " w1417
423SA . 3 . i s
424HA- . 4 . . M7
4256-A- . 5 . M7
276-A- . 6 . w147

273/@ DZZQO @

PUMP 70 UNMION

UNION TO0 NOZZLE

Dredge Parts

426F- FOR 2,345 AND 6 CYL. [Aﬂ//‘/ES /41/7
/i

4zm-A FOR | CYL. ENGINE - /4°x17°
GEIH-ALOR / EYL. ENGINE - 12" x /5"

PP 70 NozzLE T

2073 27439 /657

=

27904
E790 229/ GAKET
%/ 232/8

id ff

I

"

7

M
1
9859A
25
930
?96/1/

ot
Repair Chart No. 21
" ”, "
5 Before Ordering Repair Parts Read the Instructions Symbol el Ll
Repair on Page 33 or 1 2 3 1 2 3 4 5 6
Number Size Cyl Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used |Used |Used | Used | Used | Used | Used | Used
298B-C | Main Bearing Oil Gauge (Complete)................ 1 2 3 1 2 3 3 4 )
[ 298A 1 2 3 1 2 3 4 5 6
825 1 2 8 1 2 3 3 4 5
990 2 4 6 2 4 6 6 8 10
{ 989A 1 2 3 1 2 3 3 4 5
| 1 2 3 1 2 3
PO e B Sl e il e R T e SR S Bl BB i A e et (i Lo TR S 1 2 3
l 1 2 Hgd S BT ISR 3 4 5
2821 Main Bearing Oll'Bafile-Plate.. .0 ol 2o g s o s YKA2821A 1 1 1 1 1 1 1 1 1
( Axr Stop Ring (Bottom), always with.................. ... . ... YJA165G 2 2 2
‘ 1657 (Bottom), always with. ... ...................., YGEA188C 1. . S 2 2 2
i 5 * (Bottom), alwavs with .= el o FORALIGHA b o foio) el e 2 2 2
i Alr Stop ng (Top) ............................................ YJA165H 2 2 2
o e ERERRE e R R FRAIOAE b 2 2 2
‘ i TRNORE e i FIRAIBBE. 0 . ] i b e e 2 2
e L “ e e R L B e s e S NOKATBHEY v ol e e el T 2
| Air Stop Ring Bolt. . YKIQIA 4 4 4 4 4 4 4 4 4
i L & % I 1 4 4 4 4 4 4 4 4
< 5 o “ Lockwire. .. %,;”xS}é" 4 S 4 4 4 4 4 4 4
* * I s Ciae e e Y2J192 4 B 4 4 4 4 4 4 4
611E-C Pump Case Holising (Complete)... ....... ... . ... .. .0 5 1 1 1 1 1 1 1 1 1
Same as 511B-DC except use
( Pump Case Housing YKA511C3
Housi Y3KA511C4
511E S “  Housi Y4KA511C3
2 “ Housi Y5KA511B3 1
x “ Housing FORASOIYL o L e e e e 1
510B % . * YKA510B 1 L

ALWAYS GIVE ENGINE SERIAL NUMBER



VI. Repair Charts and List—Fairbanks-Morse Diesel Engines %

List Division No. 21. Dredge Parts (Continued)

: . A 127x15” 147x17"
Before Ordering Repair Parts Read the Instructions Symbol
Repair on Page 33. or 1 2 3 1 2 3 4 5 6
Number ize Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl | Cyl. | Cyl. | Cyl.
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
988B=C . | Fuel Reservoir (Complete):. ) .. . i 0 oo aihiieesi t o 1 1 il 1 1 1 1 1 1
( [Buel Regervoir: alwags wibhi: (ol . L 0 v e YKA985B4 1 i 1 : &
[ rd Reservoln, calways withe . oot Rl S e e Y3KA985B4 |.....[..... R R 1
985B { 9 Reservon Slwavawibin, oo al o R R e el T e IR s R Rt ] s R 1
| Reservoir, always with.. L o e i s e e RO I SR [ o B 1
| | “ Reservoir, always with 6 e SR RS T e Sie Wt S B R W e i 1
Fuel Reservou' Starting Valve Bghing - ¢ 0ot Sl s ..| YKA1199A 1 1 2 ik 1 2 2 2 3
991B Gauge SCTC R e S e S e e e YKA991B 1 ! 1 1 1 1 1 1 1
. o ks 1 1 1 1 1 1 1 1 1
e # i G 2 2 2 2 2 2 2 2 2
Air Shut-Off Valve Fuel Res. Stud 2 2 2 2 2 2 2 2 2
Air Start Valve Plug SHOVRICAGIAIR L b e e b e 1
975-C Fuel Discharge Strainer (Complete) (See Reg. Eng. Rep. List). R SR s e 1 1 i 1 1 1 1 1 1
2321B Pump Case Housing Fuel Res. Stud.............coooveiiiiiiinn.. YKA2321B 6 6 6 6 6 6 6 6 8
986F-C | Fuel Reservoir Cover (Complete)..... TR R e p ISR B L e | it 11 1 1
Fuel Reservolr Cover i s s e s S Y2KA986C 1 1 J.ee-e 1 1
Covar .l S s E vof XSKADBBE  1..c. i fevins o R B 1
986F ) % & ovel: o Tl v L DR e b Ae R T DI RO SO R e R B R e d
s o COVer; Joal SR S I it SRt VORAGRAB |l cniol vt BRG] 1
> - Cover....... R 3o NS e - SR SR B oo T R I At AT SRR e e e 1
2790A « 2 Biank Blange:. ... S0 . saaiin A v ossdevsEaYICASTO0R S e ey 1
2791 . ¥ iy o Gasket YKA2791A B e e 1
Y2KA1902A
1902D Y4KA1902A 1
NBRATODZA e, st L | o lE 1
WBKRI002R 0.0 e SR e ) §
6627 YKA6627A 6 6 6
5273B-C Thrust Bearing (Completey:.. . - - . . #% ouhaae - o 1 i |
Thrust Bearmg Collar s R SRR L SR S R YKA1423J1
1423B Gallar THAUIE = 0 i e e YKA1423K1
. SnsClallng (HalB A s s s s o it YKA1423G1 it 1 1
e Sorenlar-(Falp)e ik e i s e L L e WRATEIRRT . b, hesiinenel, o el 1 1 |
2749 Thrust Bearing Collar Bolt ....................................... YKA2749B1 2 2 2 2 2 2 2 2 9
2073 Nut... YKA2073A 2 2 2 2 2 2 2 2 2
5273B Thrust Bearing Housing (Half) YKA5273F1 2 2 2 2 2 2
Hall) . .. 5 . 5 Lo YKA5273E1 .......... o TR R e e 2 2 2
Thrust Bearmg Housmg Plpe Plug 2 2 2 2 2 2 2 2 2
2258 Bolt TRA2258A 2 2 2 2 2 2 2 2 2
e # 17 2 2 2 2 2 2 2 2 2
. 4 bl * eAdlel 2 2 2 > 2 2 2 2 2
520B Fuel Supply Pump Discharge Valve Cap.......coovivriieinrnnennnn YKA520B 1 1 1 1 1 1 1 | 1
1082E / Lub Oll Sump Cover .................. YKA1082E 1 j 1 T 1 1
Cover. Il sl le, e e YARAIORZED - il conibioenill aal Sl SR 1 1 1
2302 Thrust Collar to Base Cap Screw YKA2302A 10 10 10 10 10 10 10 10 10
25 6P R R R R o e R R R S S e T S 1 1 i 1 1 1 1 1 1
Note:—When Crankshaft is ordered for Dredge Outfit engine number
must be specified. The Standard Crankshaft is used on all outfits
except 4 cylinder engine. The arrangement of Air Stop Rings differ
and the 4 cyl. engine has special counterweights.
Note:—When ordering injection tubes, specify AR1, AR2, AR3
or AR4 where found in list. See Fig. 37 on page 34 to deter-
mine engine rotation.
421H-A Injection Tube, Pump to Nozzle (81”), (Complete)..................| YJA421L 1
421G-A Injection Tube, Pump.to Nozzle (90%), (Complete)........ ..o YRKA42IM  lloo ool 1
#422J-A IInJectmn Tube, Pump to Umon (89"), (Complete) AR2 and AR4 N2JAA22FCT it 2
1 Tube, (93"), (Complete) AR1 and AR3 Y2TAAPRY i s 2
#422H-A f[nJectlou Tube, Pump to Union (97" ), (Complete) ABR2 and AR4...| NY2KA422N= [..... | ciesaad s 2
Tube, “ (995" ) (Complete)sAR1 'and AR3: .| N2KA422P 7 x|t fe e It s 2
*423J-A IInJectlon Tube, Pump to [rmon (113/") (Complete) AR2 and AR4 .| Y3JA423G  [.....|..... 3
1 Tube, ), (Complete) AR1 and AR3 .| Y3JA423H  |.....[..... 3
*#423H-A jIn;ectwn Tube, Pump to Umon (1289 (Complete) AR2 and AR4 .. |+ V3K A43N vi ] Uoiufe ool Shab i it 3
% Tube, (111%), (Complete) ARL and AR3.... | N3KA423P - | ... i leeos o Erte SRR 3
*424H-A [In]ectlon Tube, Pump tn Umon (174", (Complete) ARZ and ARA. ., | "NAKA424P = {0 oo o e ey b 4
Tube, (1765, (Complete) AR and ARSv: . { " NARA4P4Q -l st e d s i s i o 4
*425G-A jIruectlon Tube, Pump to Union (2097 =), (Complete) ARZ and ARA . F "YSKA4Z5N. bl ciislse basloioald denasl oo 5
1 Tube, #5.-(193815" ) (Complete) ARL and AR . - Y5RKA425P (U 8 o e n e s 5
*#427G-A IInJectlon Tube, Pump to Union (238}/") (Complete) AR2 and AR | T MBRAAEN 0l cighait Sitiieatlil sl e o e ol b s 6
Aohes e S 211148 (Complete) AR1 and’ ARZ | YERA47P . b Sl oot nl ol b s b o 6
426G Inje tlon Tube, Lmon to \Iozzle (445V") (Complete) (See page 36)..
426F . Tube, (5014 "), (Complete) (See page 36)
Note:—Injection tubes are furnished complete with fittings as shown
in Repair Chart No. 21. All fittings may be ordered separately.
Fittings, with the exceptlon of 2790 and 2791 which are listed below,
are found on page 36.
2790 { Fuel Reservmr Cover Flange ..................................... YJA2790A 1 2 3
Flanbe .o 0 S s e NEAPTOON. |00 v iy 1 2 3 4 5 6
2791 Fuel Reservoir Cover Flange Gidgkel ol s s e L L YKA2791A 1 2 23 1 2 3 4 5 6
See Arrangement Diagram on page 34.
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List Division No. 22. Springs and Gaskets

151 P
Before Ordering Repair Parts Read the Instructions Symbol LD e
Repair on Page 33 or 1 2 3 1 2 3 4 5 6
Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
NAME OF PART Used [Used |Used |Used |Used |Used |Used |Used |Used
748D-C SpringsEEsaplete) - B Lo e L n e Rl e n e e 1 1 1 1 1 5 1 1 1
178 Pinton Plodseal Boring. ..o fab s oo s i SR YKI178A1 3 2 3 1 2 3 4 5 6
193B /Air Stop Ring Spring..... . .| YKA193A1 8 16 24 8 16 24 32 40 48
| Lubricating Oil Sump Cover Pin Spring. YKA193A1 1 1 1 1 1 | P 1 1
256D ;Governor Sprmg thh Plug.. YJA256E 2 2 2
Plu WRAZHET - e oL i 2 2 2 2 2 2
259 InJectlon Pump Suction Valve Spring YKA259A 1 2 3 ot 2 3 4 5 6
260A Ehohger SPTIG. o0 s el s nains e S CKB260A 1 2 3 1 2 S 4 5 6
266 4 “ Suction Valve Push Rod Spring.................... YKA266B 3 2 3 1 2 53 4 5 6
300A Aux. Fuel Pump Plunger Rod Spring YKA300B 1 1 1 > | 1 1 1 1 ; |
392 f Alr Stop ng Backlash Spring....... YK392A 2 4 6 2 4 6
1 T T 1 A R e e S it SN USRS ¥A4KA392B o] S s s R e Rl 8 10 12
537 Injection Pump Discharge Valve Spring........................... YK537 i3 2 3 i 2 3 4 5 6
572 AMESTRrtnE Vadve Sumibg St e L s T e e s s 1 1 2 1 1 2 2 2 3
595A AIrValve Sprnte = e i R e 20 40 60 20 40 60 80 [100 |120
837 Plston Pln 011 Scraper Bowep. 00 s g g s assn DR R G N RIT AT Tl o R R e 2 4 6 8 10 12
837A Spring. . 2 4 6
856A Air Start Check Valve Spring 1 5 4 2 1 1 2 2 2 3
1405 Connecting Rod Box Cap Wick Support Spring. .. 2 4 6 2 4 6 8 10 1D
2257 Fuel Hand Control Lever Latch Spring.......... YKA2257A1 2 2 2 o 2 2 2 2 2
2295A Az Start Bhut OFNalve Bpring .. o ... . i ih B e S ose s YKA2295B 1 1 I 1 1 1 1 1 1
[AStart Bocket Aux, Bpring .. 0. i . i v e YKA2326A4 ik 1 2 1 1 2 g R &
2326 1Imectlon Pump Rocker Aux. Spring. . YKA2326A4 1 2 2 1 2 2 ¢ e 5
“  Spring NOSEAZRIBA | cn o et e e e s 5
2326A ]In)ectlon Pump Rocker Aux Spring NXRA23280 .o ocilaiaes I s ey 1
1 Spring. . MICAZSoRBsR o s e L e e s e 2
2326B Alr Start Rocker Aux Spring s . (LS et SR e L S YKA2326D 1
2326D Bhringiin s . Ll s s e Y5KA2326B
2336 / Gov Cam Rocker Aux Sprlng ................................... YKA2336A2
= BprInE s e Y5KA2336A
2336A Gov. Gam Rovker-AnperBnyringer .. s s e YRAZ3BR -t e el e 2
2362 Fuel Hosarvoir Cover GADEDMNE. .. viviih s bios i s o iriasean s YKA2362A 1 1 1 1 1 1 g 1 1
6283 InjectigniPimp Relief Valve BOFINg. i o\ o i i &t s s i CKC6283A 1 = 3 : 2 3 4 5 6
6541 GoverngiWeight Drag Bprmg: ... o S e e YKA6541B 2 2 2 2 2 2 2 2 2
749D-C Gaskets and Packing (Complete).. ... ... ... .. .. vt oiiin, d 1 1 1 1 1 i 1 1
33C CylindeeElead Gasket s, . .0 ... o e s e e YKA33F 8 16 24 10 20 30 40 50 60
76 /Exhaust Nozzle Hand Hole Cover Gasket T 2 + 6 2 4 6 8 10 12
T Pot Gasket. . YF76 1 1 1 1 : 1 2 3 3
76A Exhaust Pipe Hand Hole Cover Gasket............................ YKA76B 1 2 3 1 2 3 4 5 6
[Exhaust Nozzle to Cyl L edakeol: fooo). o e R e G T YJA77A 3 § 2 2
J GBakol e YERATIAS ok ool o 1 2 3 4 5 6
77A £ Bigers " aSGaakst o e i e e e YJA77A 1 2 3
4 % M S0kt . il e s YRATIA S o . bl iean 1) 2 3 4 5 6
197B 1Upper Lower Base Gaskabore o L e R e e YJA197B 2 4 6
1 Gaskebs vl e R S s FRAIOAC S b | R 2 4 6 8 10 12
197D fUpper Lower Base [ R A G S aIIRE e el s ST R 1o YJA197D 4 8 12
\ GabRl o e o i R Y RATGT R G Sl D A ey 4 8 12 16 20 24
198B / Cylmder-Upper Base Gaskeb. L i e e e YJA198B 1 2 3
1 Gaakel ;s L0 e e Do YRKATIIBB = Nansbicaacioves = 3 2 3 4 5 6
[Upper Base Hand Hole Cover Claskpt bo sty Rl sa s YJ199 i} 2 3
199 ] Gagskat ros bt n iR L e AR 1990 <ol oiialaa e ol S d e 1 2 3 4 5 6
| Air Valve Seat Gaelratil sF i P L e YJ199 1 2 3
e CRBket S o e o A R e e NHC109 e R 1 2 3 4 5 6
214 Injection Tube Union Gasket YRAZIAA 2 nite DS 2 3 4 b5 6
405 Crank Pin Oil Ring Gasket YK405 1 2 3 1 2 3 4 5 6
407B f Lowet Water IVidnwold to Ovl: Glatlket o 00 oo oo oL s YKA407B P i g 1 2 3 4 5 6
1 i Sevtinn Gaslielt o iviq i, Lo i NURRO7B ot el e e 1 1 1 el 1
416 Exhaust Pot Flange Gasket......... YG416 2 2 5
469A Pump Housing Side Cover Gasket YKA469A 2 2 2 2 2 2> 2 2 2
470 Aux. Fuel Pump Discharge Cap Gasket. YKA470A 1 1 1 3 1 1 1 1 1
472A JPump Housing Gasket............. et e B YKA472A 2 2 2 o 2 2
\ & Gaslteb i L e YARAATIN = ol aRil o oo d Sl Lo iidlon s o T 2 2 2
473A Tnjection Pump.Bodv Gaskel ~ o . o e i i YKA473A 1 2 3 1 2 3 4 5 6
[Alr Start Dlstnbutor Body Gasket . YKA573A 1 AR e es) 1 1
573B Gasket. X3RASTBAL b e B P B 1 3
L & “  Gasket NOICABTIA sl Al dadia itk R len e 1 1
573D Air Start Shut Off Valve Cage Gasket.......c...oociiiieninniinn YKA573B 1 1 1 1 1 1 1 1 ;
617 Exhaust Pot:Caver-to Body Gaskeb: .00 Coa e e o0 diiinios YK617 1 1 1 1 1 3 2 3 3
618 Sl noiGasket 00 0 s bR e s e VRGIR noec vt i n et 2 2 5 4 1 6
632A | Cylmder Head Counterbore Gaaitetinl N e R YJA632F 1 2 3
b Ganleet i . B LR e L s e Y KAB32 s ool USr o a1 neeed 1 2 5 4 5 6
858D ArStart- Valveasasneket: .. L 7 S ol m oS s CFE5877A 1 2 8 1 2 3 4 5 6
990 /Main Bearing Oil Gage Glass Gasket. . ks YK990 2 2 2 2 2 2 4 S 4
\Fuel Reservoir Gagefalass Gaskot.. ... [ i iiiiioiivsea YK990 1 1 1 1 : 1 1 1 1
1039 Aux. Fuel Pump Suetion Valve Gasket,. ... c.ivoiiioavin i, YK1039 1 1 1 I 3 1 1 1 1
1097 Lubricating Oil Pump Body Gasket YKA1097A 1 1 1 1 1 3 1 1 1
1549 Air Start Valve Cage Gasket..... YKA1549A 3§ 2 3 1 2 3 4 5 6
1584A W ater Overflow Pipe Gasket. YKA1584D 1 2 3 1 2 3 4 5 6
1548B & Funnel Gasket. . : .| YKAI1584E 1 2 3 1 2 3 4 5 6
1617 /Regulating Valve Bonnet Gaiket ................................. NESHD = b 2 r i R 2 3 4 5 6
| Lubricator Overflow Pipe Bracket Gasket.........coii. bioiesanios YKA1617A 1 1 1 1 3§ 1 1 1 1
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List Division No. 22. Springs and Gaskets (Continued)

, " ”, "
3 Before Ordering Repair Parts Read the Instructions Symbol B0 Bl

| Repair on Page 33. or T 3 1 2 3 4 5 6
{ Number Size Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl. | Cyl.
\\, NAME OF PART Used |Used |Used |Used |Used |Used |Used Used Used

1898 Governor Case R, i e e e YKA1898A 1 1 i1 1 1 1 1 1 1

1899 o PISte UBBE ... .. .. ool i sini s YKA1899A 1 1 1 1 i 1§ 1 1 1

1902 Fuel Reservoir Cover Gasket......... A BN e Se B el o YKA1902A 1 1 1 1 1 1 1 1 1

1902B Aux. Fuel Buction Cover Gaskeb. ... 7 .. c.cvivvvniiiionniiesornnss YKA1902C 1 1 1 1 1 1 - 1 : §

[In)ectlon Pump Discharge Valve Cage Gasket...................... YKA2108A 1 2 3 1 2 2 4 5 6

2108 Relief Valve CageGasket. . ... ... oo YKA2108A 1 2 3 1 2 <] 4 5 6

Main Bearing Ol Gauge Body Gaslcet. .. ... 0. e 0l el YKA2108A 2 2 2 2 2 2 4 4 4

2108A Aux. Puel Suction Cover Plug Gasket........on.svieeiivisraiiing YLA2108A 2] 3 1 1 il 1 it i 1

2108B Imectmn Pump Rehef Valle Cage Plug Gasket........ ... .5 0 .uf CTAOTOSA i} 2 S 1 2 3 4 5 6

{ G Seat Ghisket. o e e CJA2108A 1 2 8 ¥ 2 3 4 5 6

2323 A Start PigesElange Gaaket - o Ui e o R g YKA2323A1 1 2 3 1 2 3 4 5 6

2334 Aux. Fuel Suction Overflow Casing (xasket ......................... YKA2334A 1 1 1 1 : ) 1 1 1 1

2335 Air Starting Valve Spring Plug Gasket. . S TNy e Al VR R 1 1 2 1 1 2 2 2 3

2335A Airftart Inlet Elbow Gaslot.. ... ... ... % 0. ... .icvvrvneson YKA2335B 1 1 1 1 i ; ! 1 1 1

2340 Governor Case Hand Hole Cover Gasket ...| YKA2340A 1 s ! 1 1 1 1 I 11

2364 Upper Base Oil Ring Cover Gasket. ... .. YKA2364A 2 4 6 2 4 6 8 10 12

2369 Lub. Oil Pump Discharge Conn. Gasket. . YKA2369A 2 2 2 2 2 2 2 2 2

{ \Fuel Reservolr Housmg Ghagkef, 10 =R e YKA2401A 1 D e 1 1
N | Rl o e YERAMOLA - | vafuiiols i s 1
3 2401 i @ 7 OGRBIRE. oo it e FARAIOIA - | ] aah e S 1 :
e g 5 Clmsler: . AN o R e i}
% 2 S GaRkal LT e e e s vt Dk [T I N e i e [ | DR o D e 1
2792 Lub Oll Pump Body Cover Gaslpbe «oi L s C I el DEADTOON oo —le i 2 2 2 2 2 2
2792A o TN s M YJA2792A 2 2 2
4645 Bado Butnm Pibe Gaskeh . - Gigiahes o Lo e o s S YKA4645A 1 2 8 1 2 3 4 5 6
5877 Cylinder Head Air Chegk Valve Gaskebi. .. o il wroys bine YKA5877A 1 2z - 1 2 3 4 5 6
6660 [dvBtart Pipe Flange:Plug Gaskebo el cois . v o, or . iy NRAGBBOOA |00 2 2

\Injection Pump Plunger Cylinder'Gasket... . ........ . i oo i YKA6660A 1 2 & 1 2 3 4 5 6

6660A Air Start Pipe Flange Plug Gaskeb:. oo o iinis i iinnisoe YEAGGROA - ] ] e 2 2 4 4 4

Water Overﬂow Manifold Blind Flange Gaaket. ... ... ... .. iceia. At e R W | N W 1 | 1 1 1

i to Bpaeer Gaskel 8 oo bl U Rt AR e S T R B 2 2 2

Packings

1089 Governor Case Overflow Packing Ring. ... oo oo ovines YKA1089A 1 3 § 3 1 1 1 1 ; § 1

1499 Regniating Walye Packing ... "0 o om0 L CFA1499A2 |..... 12 i O 12 18 24 30 36

€ Air Start Pibe Flange Candle Wicking. ... .. o i vy oo B o TR Sl 2 L 5 Ry 2 4 4 6 .8

/ Chlinder Lub Ol Pipe Baeling: . .o o s e s 147x 14"x4” 2 4 6 2 4 6 8 10 12

\, Bahanst PotoWisking 0 e oo NSt e s s o S el Ball . L Ton 3 ST IR 3 5 6 6 9

Indieator Cock Adapter Pabe Packing. oo v i oo . s 1{"x9” 1 2 3 it 2 3 4 5 6

Relief Valve Body Adapter Tube Packing.................ccc.n.... 14"x9” 1 2 3 1 2 = 4 5 6
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Instructions for Servicing

2769D, Page 1

Fairbanks-Morse Differential Injection Valves ~ Jan. 1940

Instructions No. 2769D

Servicing
FAIRBANKS-MORSE
DIFFERENTIAL FUEL INJECTION VALVES

These instructions should be followed carefully in servicing
the Differential Fuel Injection Valves used on Fairbanks-Morse
Diesel engines employing the “Open Head”” combustion principle.

Reference Charts
71YKA123 — Tools (page 4).

99CFE30  — Present Style Standard Injection Valve
(page 5). _ :
99CFE29 — Present Style Lever Adjustment Injection

Valve (page 6).
71YKA66B — Injection Valve Test Pump and Stand
(page 7).

Service Equipment Necessary

Injection valve testing pump and stand complete—Chart
71YKA66B (page 7).

The following tools are illustrated on Repair Chart
71YKA123 (page 4).
Valve grinding tool and bushing puller (6396).
Valve tip cleaning drill (4324, 4324A, 4324B, 4324D and
4324F).
Valve tip cleaning tool (747)
Valve cage wrench (1641)
Small drill vise (7044).

GENERAL INSTRUCTIONS

Cleanliness Essential — When servicing injection valves,
exclusion of all dirt, grit and other foreign matter is absolutely
essential.

Valve Marking — All injection valves are stamped on the
body with a designation letter indicating the tip used, followed
by a number which indicates the number of hundreds of pounds
opening pressure for which the valve is set. The valve tip is
also stamped with the designation letter.

With the exception of the lever adjustment feature on some
of the valves, the only difference between the various valves is
in the tip, the pressure setting and the lift adjustment. (See
table on page 2.)

The following instructions are written to apply specifically
to the standard injection valve not fitted with the hand lever
(Chart 99CFE30) but reference to chart 9CFE29 will indicate
that the general method of procedure is the same for the lever
equipped valve except that it is necessary to use a special valve
cage wrench (1641) to remove the part 6357D.

: Model No. of Pressure Setting ; ;
Repair Chart Engine Used On Tip Used Lbs. Per Sq. In. *Lift Adjustment
35HES3 F 2200 14 Turn
42E8%§ F 2200 14 Turn
44HDS834 F 2200 14 Turn
32E12 B 2200 14 Turn
35E108 B 2200 14 Turn
44HD10 B 2200 14 Turn
99CFE30 32E14 C 2200 15 Turn
(Standard) 35E14 @ 2200 14 Turn
Page 5
33E12 D 2200 14 Turn
33D14 D 2200 14 Turn
37D14 D 2200 14 Turn
33D16 H 2200 14 Turn
37D16 H 2200 14 Turn
33E16 0 2500 14 Turn
37E16 J 2500 15 Turn -
3583 F (3200) .020”
4 (1500)
99CFE29 35E10M B (3200) .020”
(Lever (1500) 5
Adjustment 37D1015 . B (3200) .020
Type) (1500)
Page 6
37E12 D (2200) .020”

* When using heavy fuel, the lift may be increased slightly on those valves where a single adjustment is indicated. Where limits

are shown, the lift may be increased to the high limit.

567149-014001M-BDN
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Fairbanks-Morse Differential Injection Valves

Instructions for Servicing

If the lift is too small, dangerous lengthening of injection
may result, which can show up as higher exhaust temperatures.
This also induces excessive stresses in the injection mechanism.
If wire drawing occurs, it is a clear indication that the lift is not
sufficient or that the fuel carries grit. Wire drawing is indicated
by small grooves across the valve seat and end of the needle
valve.

Testing — It is generally advisable to secure the injection
valve in the testing fixture and test it with the injection valve
testing pump before proceeding with any disassembling for
cleaning and adjustment. This will help to indicate any adjust-
ment discrepancies and serve as a comparison with the test to
be made after servicing.

When installing the injection valve in the testing fixture be
sure to tighten the holding down nuts evenly and very tightly.
Back off the valve stop adjustment before tightening the nuts.
If the valves are not tight and even they may not give satis-
factory results. This also applies when the valves are installed
in the engine.

Repair Chart 71YKA66B shows how this set-up is made for
testing. Clean fuel oil should be poured into the test pump.
If necessary, filter the fuel to remove any foreign matter. See
valve testing procedure on page 3.

On injection valves shipped from the factory, the valve needle
is coated with “3 in 1” oil to prevent corrosion. When testing
one of these valves it will be necessary to pump approximately
50 strokes with the test pump before judging the operation,
because “3 in 1” oil will produce different results from fuel oil.

Cleaning the Injection Valve

In the majority of cases, the valve may be put in first class
condition by cleaning the needle, needle bushing, and tip. The
tip should not be removed for this cleaning. The needle is not
to be ground during this operation.

Disassembling — Standard Type — (See Chart 99CFE30).
Loosen and back out the stop screw (6360D) slightly. Unscrew
the assembled spring cage (6357E) and disassemble it, being
careful not to lose or misplace any of the shims (6361D, E and F).
The valve needle (202B), the retaining ring (6446) and the
bushing (2409B) can next be removed. Push the grinding tool
(6396) over the needle and use it to withdraw the needle. Screw
the threaded end of the same tool into the top end of the bush-
ing (2409B) in order to remove this part and the retaining ring.

Disassembling — Lever Type — (See Chart 99CFE29).
Turn the lever (557A) to the low pressure position and then
remove the capscrews which hold the lever bracket (6730B) to
the valve body (201G). The lever bracket may be removed
and with it the spring plunger (6360B), the needle stop pin
(3890), the spring (203D) and the spring shims (6361D, E and F).
After these parts are removed the spring cage (6357D) may be
taken out with the spring cage tool (1641). This will also include
the needle plunger (6694B). Then the needle (202B) and needle
bushing (2409B) may be removed by the use of the grinding
tool (6396).

Cleaning — With the parts removed as specified above,
clean the tip, needle and bushing. Clean the spray passages in
the tip with a cleaning drill (4324, 4324A, 4324B, 4324D, 4324E)
held in the small drill vise. Use 4324 (.011” dia. on A, F, and
B tips, 4324A (.016” dia.) on C tips, 4324B (.020” dia.) on D
tips 4324D (.022” dia.) on H tips and 4324E (.024” dia.) on J
tips. Then use the tip cleaning tool (747) to clean central pass-
age in the tip, working down inside the valve body and turning
the drill. Repeat this procedure several times to make sure
that the holes are clean.

Wash the valve body in light fuel oil or kerosene. Also wash
the needle valve and bushing, working the needle valve back
and forth in the bushing while submerged in the cleaning fluid
until both parts are perfectly clean.

Clean the Remaining Parts. To clean the filter (7018),
remove the filter body (474E) and the filter element (7018).
Rinse the filter in light fuel oil or kerosene, or blow 6ut with
compressed air.

Reassembling — Standard Type — When all parts have
been cleaned as outlined above, the parts may be reassembled.
Replace the bushing (2409B) and retaining ring (6446) spherical
side up and screw the spring cage (6357E) into the valve body
(201D) until the bushing and retaining ring are clamped securely.
Now reassemble the remaining parts. Replace the valve needle

(202B), needle plunger (6694), spring (203D)) and shims (6361D,
E and F). Be sure that all of the shims are replaced. Screw
in the cage nut (6730D), and turn the stop serew (6360D) until
it seats against the plunger (6694) then back it off the fraction
of a turn listed in the Lift Adjustment column in table on page 1.
Lock the screw in position with the lock nut. Attach the fuel
filter assembly to the injection valve body, making sure that
gasket (6700A) is in place.

Reassembling — Lever Type — To reassemble the lever
type valve replace the bushing (2409B) and retaining ring (6446)
spherical side up and screw the spring cage (6357D) into the
valve body until the bushing and retaining ring are clamped
securely. Replace the valve needle (202B) and the needle
plunger (6694B). Then the lever bracket sub-assembly may be
replaced. If it has been disassembled be sure that it is re-
assembled the same as it was before.

On the latest lever adjustment valve as shown in chart
99CFE29 the valve lift is adjusted by varying the position
of the hand lever pin (965A) until a thickness gauge of .020”
can just be inserted between the top of stop pin (3890) and the
body of the lever pin (965A). Tightening the nut on the end
of lever pin secures it against turning. The valve is now ready
to be tested in the test pump fixture. See page 7.

Grinding the Valve Needle

If the testing after the valve has been cleaned shows that
the valve needle leaks, the valve needle may need regrinding,
although this is not always a positive indication. See the last
paragraph under “Valve Testing Procedure,” page 3. If the
leakage cannot be stopped in any other way, it will be necessary
to regrind the valve needle. This should be done without re-
moving the tip.

Proceed as follows: Remove and clean the parts as indicated
under ‘“Cleaning the Injection Valve.” Dry the inside of the
valve body thoroughly, using a long pointed stick split at the
end to hold a small piece of cloth free from lint. This is necessary
to prevent the grinding compound from being carried to other
parts of the valve than the seat. Also make certain that the
valve needle (202B) and bushing (2409B) are perfectly clean
and thoroughly dry.

Replace the bushing (2409B) and retaining ring (6446) and
screw the spring cage (6357E) into the valve body (201D)
until the bushing and retaining ring are clamped securely.

At this stage in the reassembly, the valve needle (202B) is to
be reground to its seat in the tip (204B). With the valve needle
(202B) absolutely dry, place a very small amount of grinding
compound on the polished surface at the tip of the needle.
Use Carborundum Grinding Compound H40 Fine made by
Carborundum Co. of Niagara Falls, N. Y. or a compound of
similar grade. (Note: Since the valve tip must not be removed
after the grinding operation, especial care must be taken to
avoid excessive use of the grinding compound). Insert the
valve needle (202B) in the end of the valve grinding tool and
then insert in the valve body (201D) taking every precaution
that none of the compound comes in contact with the bore
of the bushing (2409B). If the valve needle (202B) and bushing
(2409B) are perfectly clean and dry, the needle should enter

" the bushing quite easily. Grind the valve needle (202B) to its

seat in the tip (204). Good results are obtained by rotating
the grinding tool rapidly between the hands.

When the grinding operation is completed, the grinding
compound on the valve seat must be removed. To do this,
first remove the spring cage, retaining ring, and bushing. Then
with a long pointed stick, split at the end to hold a small piece
of cloth, clean every particle of grinding compound from the
valve seat and the top surface of the tip.

Now reassemble the remaining parts as outlined under
“Reassembling.”

Grinding the Valve Needle after Replacing Parts

Where the valve needle is ‘‘wire-drawn’ or where a large
shoulder from grinding or wear appears on the valve needle, it
will be impossible to put the injection valve in first class condi-
tion by ordinary grinding. In such cases, the injection valve
should be returned to the factory where the valve needle and
valve seat can be reground, or the valve needle and bushing and
possibly the valve tip should be replaced. If the parts are to be
replaced, proceed as follows:

ALWAYS GIVE ENGINE SERIAL NUMBER
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Disassemble the parts as described under ‘“Disassembling.”
In addition, the sleeve (6365B) and tip (204) must be removed.
The pump stand is arranged so that it may be used as a puller
to remove the sleeve. With the injection valve in place in the
test stand, turn out the screws (6600), and then turn in the
knurled head screws (furnished with pump stand) until their
ends engage the holes in the sleeve. Then by unscrewing the
lower nuts on the pump stand studs, the valve body may be
drawn up and out of the sleeve. Then remove the sleeve from
the test stand. On water cooled valves, remove any scale or
sediment in the sleeve.

Remove the tip (204) by tapping carefully on a brass rod
inserted through the top of the injection valve body. Be very
careful not to mar the seat and fitting surfaces.

Clean the valve body thoroughly. Then replace the new
tip (204) and sleeve (6365B) with the proper gaskets and draw
them firmly into position in the testing fixture. See Chart
71YKA66B. Replace screws (6600).

Note: No pressure should be exerted on the point or the
conical surface of the tip (204) when driving it into the valve
body. Do not remove the valve from the fixture until complete
assembly, adjustment and test has been made and the valve
is ready for service.

Now proceed as under “Grinding the Valve Needle,” except
that the needle bushing must be seated in the body. Secrew the
combination valve grinding tool and bushing puller into the
bushing to assist in seating the bushing. Be sure to remove
all grinding compound and clean and dry the inside of the valve
body and the bushing.

Valve Testing Procedure

Refer to Chart 71YKA66B on page 7.

Fill the test stand with clean filtered fuel oil so that the
entire pump body is just submerged.

Note: It is very important that the fuel for testing be very
clean. Drain the fuel from the test stand at intervals, and keep
the test stand and pump well covered when it is not in use.

Secure the injection valve in the test stand, connecting up
the tubing as indicated on the chart. The injection valve must
be fastened down very tightly and evenly, as otherwise the
operation will be unsatisfactory. See that the relief screw (4203)
is closed tightly.

When testing standard valves (Chart 99CFE30) not yet
overhauled, check to see that the lift adjustment is correct.
(See table on page 1.)

At the start, open the air vent plug (6359A) on the injection
valve until fuel free from air bubbles is forced out around the
threads, then close the vent plug. In pumping the test pump,
use very quick strokes so that the fuel is ejected in the form of
a fine spray. The highest pressure indicated on the gauge is
the pressure at which the valve opens and is the setting pressure
referred to in the table on page 1.

When testing a valve that has been disassembled and cleaned
as outlined above, it is good practice to loosen up slightly on the
valve spring housing (6357E) and then to tighten again. With
the spring pressure on the valve needle, this will tend to bring
the bushing and needle into perfect alignment with the tip.
It may be necessary to repeat this procedure several times.

Clogged Holes in Tip

While pumping, observe whether fuel is spraying out of all
the spray holes. By holding one’s hand 2" to 3" below the valve
tip when pumping, a difference in the impact of any of the sprays
will be readily felt if one of the holes is partially clogged.
(Caution: Never hold hand closer than 2" to tip as spray
may cause serious injury to the hand.)

Low Pressure Setting

If the pressure setting indicated on the gauge is lower than
the standard setting for the particular valve being tested it is
possible (1) the pressure setting is not adjusted correctly, (2) the
valve needle is stuck open or (3) the spring is broken.

High Pressure Setting.

If the pressure setting indicated is higher than that desired
it is possible (1) the pressure setting is not adjusted correctly,
(2) the valve needle is stuck closed or (3) the holes in the tip
are clogged.

Test for Leaky Needle Valve

Pump the pressure up to within 300 to 500 pounds below the
opening pressure. Allow to stand a short time; if drops of fuel
collect on the tip the needle valve leaks and probably needs
grinding. It is advisable, however, to clean the valve thoroughly
and test it again before grinding. Grinding is advised only after
ever other method has failed. Field experience has shown
that grinding is usually done too frequently.

Water Cooled Injection Valves

On water cooled injection valves, an adequate supply of
cold water should be circulated through the valve. Decreased
flow of cooling water discharging from the valve, or craters
forming at the tip may indicate formation of scale in the sleeve
(6365B), collection of sediment in the passages, or insufficient
pressure on the water being circulated. The sleeve (6365B)
must be removed to clear the passages of scale or other sediment.
Forcing water through under high pressure will not clear the
passages.

To remove the sleeve, first loosen nut (6730D) which will
relieve the spring pressure on the valve needle. The sleeve
(6365B) may then be removed without disturbing the tip. (See
second paragraph under “Grinding the Valve Needle after
Replacing Parts,” page 2.) Scale will usually form inside of
the sleeve (6365B) and should be removed either by scraping
or with an acid solution.

Adjusting

Refer to page 2 for procedure on disassembling and servicing
of these valves.

The table on page 1 indicates the pressures for which the
various valves are to be set when tested by the test pump. A
variation of plus or minus 100 pounds is allowable.

Two pressures are given any valve fitted with “Hand Lever
Adjustment.” The valve should be adjusted for the higher
pressure with the hand lever in a horizontal position so that
marking “H.P.” is on top. Then with the lever position re-
versed with marking “L.P.” on top the lower pressure will be
obtained.

The pressure is adjusted by varying the number of shims
(6361D, E and F) used. A 14" shim (6361F) will vary the
pressure approximately 200 pounds.

It is very necessary that the pressure gauge on the test pump
be checked frequently either at some laboratory where a gauge
tester is available or by checking it against an injection valve
known to be correctly set for certain pressure.

ALWAYS GIVE ENGINE SERIAL NUMBER
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Jan. 1940 Fairbanks-Morse Differential Injection Valves Instructions for Servicing
164/
6396
a\
(71YKA123)
TOOLS FOR SERVICING FUEL INJECTION VALVES
Repair Symbol
No. NAME OF PART or Size No. Used
747 Injection Valve Tip Cleaning Tool Handle, always with #42 Drill. . ................ YKAT747A 1
1641 Injection Valve Spring Cage Wrench, always with Handle (4602) and Blade (5087)...| YKA1641B1 1
4324 Injection Valve Tip Cleaning Drill (for use on tips stamped “A’”, “B”’, and “F”)..... YKA4324A Set of 12
4324A Injection Valve Tip Cleaning Drill (for use on tips stamped “C”).................. YKA4324B Set of 12
4324B Injection Valve Tip Cleaning Drill (for use on tips stamped “D”).................. YKA4324C Set of 12
4324D Injection Valve Tip Cleaning Drill (for use on tips stamped “H”).................. YKA4324E Set of 12
4324E Injection Valve Tip Cleaning Drill (for use on tips stamped “J”).... ... YKA4324F Set of 12
4602 Injection Valve Spring Cage Wrench Handle (Included in group 1641) YKA4602A i
5087 Injection Valve Spring Cage Wrench Blade (Included in group 1641)............... YKA5087A1 1
6396 Injection Valve Needle Grinding Tool. ..., o . i i i YKA6396A1 1
7044 Injection Valve Tip Drill Vise (Staxrebt) .. .. ... ... o i s #162A 1

ALWAYS GIVE ENGINE SERIAL NUMﬁER
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Repair Charts and List Fairbanks-Morse Differential Injection Valves Jan. 1940
\ - T4E
Nz o
N NS
3 A ———=
9 s~
\=p ._.%"% ; 6700A
N NN z‘
S N s\l—é 24098
7 N\, 2028
Y
‘/3 \ N 222)55
N N
\ N N /,&
\ M N
§§\\!~§ §!§ 6382A
oA RN R i (99CFE30)
i 204E-204F
Present Style Standard Injection Valve 201E-C
3 Symbol No. Used
RI%TIz)a:Ir NAME OF PART or Size Per Valve
201E-C: | {201E-CiInjection Valves(Completels =o. . [~ miic sl n i s e il 1
201D %njection ga%ve ]SSOdy ......................................................... %’%ﬁggégl i
203D njection Valve SIHNE .. . ol e s e e e B
204B In}ection Valve Tli)p (%sed only on Models 33E12, 33D14, 37D14 (Stamped “D”)....| CKC204A 1
204B Inj%ction ‘(/;.a‘hg’ ’)I‘ip (Used only on Models 35E10S, 32E12, 44HD10) i :
tamped Whr s o el e L s i e e
204E Inj(ectioanalve Tip (Used only on Models 35E14 and 332E14) (St3amped “(:;'” s o W KA204K ] 1
204F Injesction \[/i'a,‘l‘\ig Tip (Used only on Models 44HD8%4, 35HE83%{, 42E834S, S ;
ta, s T RGERE TS B R e DR e S S s e
204F Inj(ectilc?r? E\3falve ’I)‘ip (Used only on Models 33D16, and 37D16) (Stamped “H”)...... YLA204L1 1
204G Injection Valve Tip (Used only on N{)odels 33E16 and 37E16) (Stamped “J”)........ YLA204M 1
474E Injection Valve Fuel Filter Body ({15 Seat; Brazed Tubing) . i o qiis ot L o YKA474C 1
2409B Injection Valve Bushinggalwaye.with' ot e i Goam Siet s YKA2409E2 1
202B 5 & ENeadla (NGt Furn: Sepl)i i il sl i R e el YKA202G 1
6178 & €= Whip Gaskebnu ol L YKA6178A 1
6178A . “ TipGagket...........cooiiiiiiiiiiiiii YKA6178B 1
6357E i S Sprng Cape o G e s T e YKA6357H i}
6359A “ Soi BadyaVent s b i s e G g e i R }'I”{A6359D 1
“ “  Body Vent Ball 14" 16FM18C 1
6360D # K RMSToniSerew - L L BRI R o e i YI”§A6360G 1
% K BtopiBerew b - LT R e As 1
6361D “ “  Spring Shim (.0625; R s e L R B YKA6361D 2
6361E ¢ “  Spring Shim (.0312”) ........................................... YKA6361E 2
6361F £ 45 oSpring Shim (0156%) 0.1 sl e TR i el s e e YKAG6361F 2
6365B 4 5 gody Sleevei. v e SRR e L e e %I%ﬁgigg]gl }
6446 s % IR e e s e A el o
6505A " 4 W Body Sleeve Guigket i ol Lol e B YKA6505A 1
6600 ¢ s glody SIEOVEDeroW S o il i s R R ggﬁggggﬁ %
6694 - “ e el UL SRR o T
6700A « “  Fuel Filter Body Gasket...............cooiiiiiiiiiiiiiiiii.n. YKA2108B i
6730D 5 “ Spring Cage Nut.............coooiiiiiiiiiiiiii YKA6730D 1
7018 “ 4Tl Rilter:Blement (Purolator): = hh e e . 16FM115D14 1
6382A InjectiontvalveBodyeGasket 0 it n L R L YJA6382A1 1

ALWAYS GIVE ENGINE SERIAL NUMBER
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Fairbanks-Morse Differential Injection Valves

Repair Charts and List

March, 1939
965A 557A
5835
63608
636ID
636IE "
636lF o
Shims
203D
6730B e
1334
. 6359A 474E
= by
= ST %
S e
i ) AT :
§ S |
é ~<\5ig =
636D / ' N N 67004
gim / g 6357D
J 89% | ) 6694B
i 6446
201G
= 2409B
6178 N 202B
GSOSA\ s \N_ 4TI 6600
\ ©6365B
€6178A 204B—204F
6382A
(99CFE29)
Present Style Lever Adjustment Injection Valve 201G-C
Repair Symbol No. Used
No. NAME OF PART or Size Per Valve
201G-C | 20000 Injoction Valye (Coniplete):: = . ... 0 . i o aili i el 1
201G Injetion Valve BOfE o0 0 e L e YKA201J 1
{2409B Injeciion Nalve Bushing, alwavs with oo 000 . 0 o L e YKA2409E1 1
202B injection Vialve Neegfe (Nob furm: Sepl)i- oo o0 s 0 o ioge T L i YKA202G 1
203D “ iSRS SR I e YKA203D 1
204B s “  Tip (Used only on Model 37E12) (Stamped “D’’).................. CKC204A 1
204B s “  Tip (Used only on Models 35E10M and 37D1015) (Stamped ‘‘B”)...| CHC204B | 1
204F s “  Tip (Used only on Models 35E8 34, ) (Stamped “F”)............... CFE204B 1
474E s ¢ Injection Valve Fuel Filter Body (45° Seat, Brazed Tubing)......... YKA474C 1
557TA & % aoaand Bevent i Pl e e e S YKA557B 1
595 3 & e Needle StORIEHESDEING - o s e s e e e YK595A1 i
965A o & s Hand bevelBin B aol s Ll G S o e T T YKA965B 1
e 3 o Hand DeveniBmalNntor a0 7 sl s s sl Sl Uitee 34" 1
e i St Hand Tiever BIntINnt Cofter. .o vl v b o i v i, 36" x 34" 1
1334 o #5Hand Dever BraeketiGasket .. oot onos o 0 h YKA1334A 1
{3890 & ¢ iNeedle Stop Pancalways with, . .. .. doii o b ais i T YKA3890B 1
6411 = 5 NeedlelStonp BiniBnapiRing . = 00 i Bamn oo wia s bea i CEB6411A 1
6178 T i lip skt h s SRR e e R s e YKA6178A 1
6178A i a0 BiprCmsket oD wetilain v il s i e e et YKA6178B il
6357D 4 fasnEnE Care s S e e YKA6357G ]
6359A ¢ b Bedy Vente tol . o s s e s e s YKA6359D 1
o 5 Aot BodyiVent Ball o .. vt 0 hal s o e 14" 16FM18C 1
6360B & S mprmprRlunger s o U s e ke S T e ..| YKA6360F d:
6361D & “  Spring Shim (.0625") YKA6361D 2
6361E 4 “  Spring Shim (.0312") YKA6361E 2
6361F “ & nShring S (OIS6I e s e e e YKA6361F 2
6365B i HAeRleeye L Gt A e R b s R YKA6365D1 1
6446 “ SRRIngs s e YKA6446C 1
6505A X EiiBaskal S ni Sl e e U i YKA6505A a1
6600 5 o SleayaiSoray e == T i b Rl R e S YKA6600A 2
6694B & “ Needle Plunger. . ...... s s L R e e e I e YKA6694D 1
6700A X & iyl BMeer iBody (Gasliet: [ el e TR e e e e YKA2108B 1
6730B 2 S Hant lever Brackebil s o coani it i n e i e YKA6730C I
s} - foae Sl 1 ever Bracket Qap Berew il o0, v b s i 34" x 114" 2
e i “  Hand Lever Bracket Cap Serew Lock Washer. . ................... 34" 2
7018 = s sEnellilter Element (Purelator). s . in i mit s e s 16FM115D14 1
6382A Iniechion Valve BadviGagkiet ... oo s il il s o sy 8l o s Sl YJA6382A1 1
6411 Injection Valve Needle Stop Pin Snap Ring............................. LSS R CEB6411A 1

ALWAYS GIVE ENGINE SERIAL NUMBER
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Repair Charts and List Fairbanks-Morse Differential Injection Valves May, 1938
CFE96A
YKA205E
YKA4213B
1@
FROM GAUGE 2 I6FM4A22 - 5000*
A5'] o2 PRESSURE GAUGE
=4
: P T,
YKA4ZI3A
YKA 205D
YKAS6B g
YKA4216A = YKA4211B == CEA420A
YKA4202A o CEA205A i
CEA420A4 4 N 5 YKA4ZI2A -,1.__! g et TO INVECTION
v . VALVE
YKA4237A \ < Y4 BALL o & o
CEA92A——— = YKA4203B i
CEAS44A— N \ e
= YK AA
CEA253A-SPRING— N = N o g O
CEASIA N i = SElpe e U N
YOR7TBA— . |
N CEBIO39 CEA2I108A
CEA259A—SPRING— ] gicﬂsmc
CEAT S5/ ] CEB535C
CEASIA
ki YKA4208A
CEB260C /’\f YKA4207A
YLA2I08A = YKA4201A
YKA4206A 7 YKA4209A
YKA4205A
YKA4210B
% .
O £
C:E 3
8
CEBIO8OB =
5 o e —— = o2 By
N N
ATTACH | PUMP TO WORKBENCH /
WITH 3-95 CARRIAGE BOLTS '

EQUALLY SF’ACED ON 10'DIA. CIRCLE

Equipment M78—Injection Valve Test Pump and Stand for 2 Cycle Engines.

Repair Number
Number NAME OF PART Used
YDB78A iPvmib. BodyePlig Tesina i o s ion st e s B e e e e 1
CEA91A Y si SuclionaValver ot e oS o st e e e e 1
CEA91A e iecharse Ve 000 Tl e e e e e 1
CEA92A Pressmpe Glatips Tube'Gland ;PumpiBnd oo 00 o0 oieen 0 il i Ba s L e o il
CFE9A InJectlon Tube Nut, Nozzle Bado e e ol b o e s e e e 1
YKA96B1 “ Nut Nopdleilnd . nee . 00 T e e L e Tl e e e 1
CEA205A Pressure Gauge Tube Gland,; Gauge Bnd- = i sh e b e SR e el
YKA205D Injectlon Tube Gland, Noo b Erdl paa s e S e e e o i
YKA205E “ Gland Nozzle BEnditm s oo i B B i i e e o e o 1
CEA259A Pump Suction and Dlscharge ValveSpring. .. 00 oo R e L L
CEB260C o BEing:s . T e e T 1
CEB387C e Sleeve v TR e e s e 1
CEA420A Injection Fube Gland Mut:Gauge Bnd. 0ol was o ile L E s L e 1
CEA420A Pressure Gauge Tube Gland Nt o Dl e S e s TR 2
YDAS531A PUpmiBOy ) s i e e e L B 1
YDA534A Pompililline Pine o T L 1
CEB535C B Plunpert e s e R e S e 1
CEA544A ‘i DisehnrgeiValve Cageo i o i 0L s S e s sam 1
CEAT755A Su StchioniValve Seatt i s e R R L e e e S i

(Group continued on the next page)

ALWAYS GIVE ENGINE SERIAL NUMBER
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2769D, Page 8 i & # . . . :
& Fairbanks-Morse Differential Injection Valves Repair Charts and List
Repair %, Number
Number NAME OF PART Used
(Group continued from preceding page)
CEB1039B Pump Sobiket s SRR . RS G R L i ]
CEB1080B Bl oer SIBERRMTech . 00 e e Ao TRl I s e e 1
CEA2108A s o DideBarge WHIVe Gasket s .0 00 . o Gl ORI EEE e 1
YLA2108A S Sand PashdBod Ginde GaskEbo s o0 - o0 0 L R S R e e St 1
YKA4201A3 SR in L R e LR e i DR TR e e L e T 1
e ¢ “  Pipe Plug—14"... .. .. SRt e L e B Rl e e 20FM7A. 1
YKA4202A1 # N SR B L D e S e e RS I D S Ul R E e TS e S SO DL 1
JYKA4203B1 Pressure Gauge Vent Screw, Always w1th. R R SRl e e e e 1
\ ©| Vent Serew Pin—#429.............. .-, S s e 11FM41A 1
YKA4205A2 Pump Bland Poshiod-Guide 1 200 B8 iR e SRR el R e e e 5
YKA4206A & PlunoerBushisHades aiiie. © ot e L W O R R g e e L 1
YKA4207A 4 4 Lever Rod, Always Ll SRS R e e e N S RO R S e i
% % < Seb@erewSale AT L SR L 11FM15A 1
YKA4208A 7 e “ B SpaEBr L s s e g S IR s S R e 2
YKA4209A1 & i Sl FIRdle o0 S R e L ¥
YKA4210B1 % “ Somlbelan. . L e 1
YKA4211B3 Pressure Gauge Vent Body, Always gvith ... .. 0 B ol SR e R e 1
<) Pl T e e s e 0 20FM7K i
e 1 4 « G Capibeibm. SEAx a8l oy e s e e 11FM7A 2
e 7 & e S Balle-laianda it S DU SRR e 16FM18C 1
YKA4212A2 3 « “ S GogketeR i e e e R L e e 1
YKA4213A In]ectlon Tube 34" O. Dia. x 14", Always With.. .o e sl e T 1
CEA205A Glands ) 000 v e s e T e s e L0 ik
CEA420A “ 3 “Nute. 0o iR o Sl B S e e e e 1
YKA205D 4 ¥ GlandBseis . o s e TR S Ul oo R e s e 1
YKA96B1 ¢ & o NI SR SRR 5 B S R R S e e e A 1
YKA4213B InJectlon Tube / ORI I al A TwRyatwithe . ol L T e e S e 1
CEA205A Glandien. 70 % s e o ToBUER RIS RSN LR o 1
CEA420A ‘ & SN e T e S . 1
YKA205E 4 SeaGatl - (oS e e R S 1
CFE96A “ & BENub. S el D e e s e R e e 1
YKA4214A Presire Gauge TIBE Always withaieluae: 5o o e e 1
CEA205A & « B Gland . /o e e e e ST e R (e 1
CEA92A ¥ “ e @land 0 LS e s B s S 1
CEA420A 4 B b S Ghnd Nufimoome o i s L e 2
YKA4216A B Stand PR S e P 4
YKA4237A et Bump Screemyilways with, . o o oo L e 1
YKA4238A Screen Ring, (Not Furnished Separately) 1
YKA4239A & ook, (Net Barnished Sepaageivy. 0. ... ... ... 0 s OO e bR 1
Eesenre Gange 50007 5Tron Cage Brass Ring. . ..., ... v ieasbe os o e e | S 1
e Pump Stand Top Nozzle Stud— ol S R e I e s o e 11FM6A 2
< DUl = SE Sl IR e s ST e 11FM25A 4
YKA6600B ¢ " EerewE L R L L e L et e R e 2
b T

ALWAYS GIVE ENGINE SERIAL NUMBER




A)

OODWARIJ

TYPE IC GOVERNORS
BULLETIN 02002A

&

;&

WOODWARD GOVERNOR CO.
ROCKFORD, ILLINOIS

02002 A




AOMAIVOD QSA 'GOOW e

ML Af0ODDOY




. SECTION 1
INSTRUCTIONS TO POWER PLANT OPERATORS

Your Woodward Governor is a precision instrument,

but there is nothing mysterious about it. You don't

("ave to be an engineer or a scientist to operate it and
get the finest possible governing.

The illustration on the front cover shows the location
of all the controls mentioned below. All of them may
be adjusted while the engine is running.

STARTING ENGINE: With the knob on the top
dial (LOAD-LIMIT) turn the red hand to 2 point just
a little higher than where the black hand usually runs
when the engine is idling (probably somewhere be-
tween 11/ and 4 on the dial). This prevents the engine
from getting too much fuel and accelerating too rapidly.
Start the engine.

When the engine is sufficiently warmed up, turn the
red hand way over to 10. If for any reason you want
to keep this engine from taking full load, set the red
hand at a lower point. The black hand (which shows
the fuel control position) can never go beyond the red
hand.

If the engine carries any load other than an A.C.

nerator, the governor is now ready for load, so apply
it when ready. You can adjust the speed of the engine
by turning the synchronizer knob on the governor, or by
operating the synchronizing switch on the switchboard.
This switch controls a small electric motor inside the
governor which turns the synchronizer knob. If your
engine drives an A.C. generator, set the speed droop at
about 5 and then synchronize in the usual way. After
the unit is on the line, load can be picked up by turn-
ing the synchronizer toward FAST or dropped off by
turning it toward SLOW.

THE FOLLOWING INSTRUCTIONS APPLY

ONLY TO A.C. GENERATING PLANTS WHICH

ARE OPERATING ALONE. THEY DO NOT

APPLY IF YOUR PLANT IS TIED IN WITH
OTHER PLANTS.

In order to maintain 60 cycle frequency most easily,

adjust your governors as follows. These instructions

should be followed unless the manufacturer of your
gine has given you other instructions.

All but one of the governors on the line at one time
should have speed droop. If you have any engines
which do not have a Woodward Governor, they prob-
ably have from 3% to 5% speed droop. Therefore:

(2]

(2). Set the speed droop dials of all governors (ex-
cept one) at about 3 on the dial if you have all Wood-
ward Governors.

(b). If you have some engines that do not have
Woodward Governors, set all (except one) of the speed
droop dials at 3 or higher.

Set one governor on zero speed droop or as far to the
left as the pointer will go. THIS ENGINE WILL
NOW TAKE ALL OF THE LOAD CHANGES
WITHIN THE LIMIT OF ITS CAPACITY, and
when you have learned how to adjust it closely enough,
it will hold the normal frequency to very close limits.
You will have to adjust it only once a day or less to
keep your electric clock correct within a few seconds a
day. Turning the inner dial on the synchronizer one
small division will make your electric clock change
about 8 seconds a day.

You should watch your load on the watt meters or
on the governor load indicators, and when you find
that the engine whose governor has zero speed droop
is almost to full load, PICK UP MORE LOAD ON
THE OTHER ENGINES. If you find that it has al-
most no load, TAKE SOME LOAD OFF THE OTHER
ENGINES. After you have run this way a while, you
will learn what times during the day you will have to
do this. :

You adjust your speed or frequency (cycles) by
means of synchronizer adjustment on the engine with
zero speed droop, and you adjust load by changing
speed (synchronizer) setting on the other engines.

THE FOLLOWING INSTRUCTIONS APPLY IF
YOUR PLANT IS TIED IN WITH OTHER
PLANTS.

Set the speed droop dial at about 5.
Start engine and synchronize as above.

If the engine tries to take too great a share of the
load changes, set the speed droop higher. If it does not
take its share, set it lower.

Pick up load in the usual manner by adjusting the
synchronizer knob.

It may be that if your system is not too large and
you have one unit that is large enough to take care of
any load changes that may occur, you can set its gov-
ernor on zero speed droop so it will do all the regu-
lating for the system, just as though it were a single
plant. The best way to find out if you can this is to try

\

J




It, BIst making sure that the ioad limit 15 set so that
the engine cannot be overloaded.

STOPPING ENGINE: Take the load off the
engine by turning the synchronizer knob toward SLOW.

After the unit has been taken off the line, shut it
down in the usual way.

THE FOLLOWING INSTRUCTIONS APPLY
IF YOUR ENGINE IS NOT DRIVING AN
A.C. GENERATOR.

If your engine is driving a D.C. generator, pump, or
anything but an alternating current generator, set the
speed droop at zero on all engines. In direct current
service, it is occasionally desirable to run with a little
speed droop to aid in load division, particularly in cases
where generator compounding is not identical.

TAKING CARE OF YOUR GOVERNOR

It will not take much care to keep your Woodward
Governor running properly for many years.

OIL: Keep the governor oil level high enough so
it can be seen in the filler cup. Your regular engine oil
will be all right although SAE 20 to 30 is usually best.
The oil should be acid-free and should not sludge or
retain air. IT MUST BE CLEAN AND NEW. Wash
your pail or oil can thoroughly with gasoline before you
use it for governor oil.

The dashpot (inside the governor) must be kept full
of Woodward dashpot oil up to the level of the filler
cup. This should be checked every six months, say on
February 1st and again on August 1st.

The connecting joints of levers, links, pins, etc.
should be lubricated once a week with oil from
the governor sump. This may be done by using
a small new paint brush, which can be hung in-
side the governor where it will always be avail-
able and will be kepr clean. If the governor is
not provided with a ballhead oiler as shown on
Page 9, write to us for information and price of
this service kir.

MAINTENANCE AND REPAIRS

OIL LEAKAGE: When it becomes necessary
to add oil frequently to maintain proper level, the
oil seal 88-1 on the drive shaft should be replaced
as follows: Remave governor from the engine,
remove drive gear and key and the four cap

(3]

screws.  Slip the sieeve 16-1 and bearing retainer
55-6 off the shaft. Press or knock our the old
seal 88-1 and press in a new one; be certain the
scaling lip will be upward when assembled. Slip
the sleeve into the seal, using shim stock in the
form of a cone to prevent damaging the scah’g
edge of the seal. If the shim and sleeve are rurnd,
while inserting, che edge of the shim stock will
not cut the seal. Inspect the drive bearing 203FF
at this time.

REGISTER OF BLACK HAND (LOAD INDI-
CATOR): If the load indicator goes below zero
when the load limit (red hand) is turned all the
way to the left, to shut down the engine, it may
be reset as follows:

Unlock the nut and remove screw 36-12 in gear
segment 32-4. The screw will usually be worn
and it should be repointed by grinding it to 2
rounded end. Replace the screw and nut, adjust-
ing it to obrain register of the pointer wich the
zero mark.

PARTS SUBJECT TO WEAR: The following
parts should be inspected twice yearly and re-
placed if necessary, in order to maintain best per-
formance: Ballhead assembly parts consisting
200FF bearings, 22-4 ballarm pins, 90-3 balla
blocks, 22-3 ballarm block pins, 14-1 bushing,
14-2 bushing, 68-11 bearing, 5205FF bearing, and
6-4 speeder rod.

The 200FF ballarm bearings must be perfectly
free running. Any roughness or stickiness will
cause poor operation and if bad enough will make
it impossible to hold speed.

Twist the ballhead assembly around a few
degrees to check the action of the spring drive
laminartions 98-2 and pin 22-52. Replace them if
no spring action is felt or if it feels “‘rough”.

The 90K pivot pins will wear if lubrication
is neglected. Inspect them and replace if they
are grooved.

EXCHANGE PLAN: When your governor
becomes several years old and may require con-
siderable repair and readjustment, write us for
details of our exchange plan. Be sure to give

‘us the serial number stamped on the nameplate.

ORDERING OF PARTS OR REQUESTINE»
INFORMATION: When ordering any parts or
requesting any information concerning your
governor, be sure that you furnish us with the
serial number of the governor.




SECTION I
INSTRUCTIONS TO ENGINE ERECTORS

You will not find it ditficult to install and adjust 2
‘Woodward type IC Governor. If the govemnor was
fitted on the engine at your factory, you will only have
two simple things to do. If they are not done, the gov-
emor will not work properly, and your engine will not
perform as well as other engines whose governors are
correctly adjusted.

1. PUT IN OIL.

(). Take off the side cover and fill the governor
base with engine oil, so that the oil level shows in the
filler cup on the front. This level should be maintained
in service.

Use CLEAN, NEW ENGINE OIL. The pail or can
used to carry oil to the governor should be thoroughly
washed with gasoline before it is used.

(b). It is a good idea to roll the engine over
slowly a few revolutions to fill the governor cylinder
with oil. This is not necessary, but it will make the
first start of the engine much smoother.

(. ADJUST THE COMPENSATION.

This is not as difhcult as it sounds, and it is VERY
IMPORTANT.

The adjustments made at your factory may not be
satisfactory when the engine is installed in the field.
You should go through the procedure indicated here,
even though the governor appears to work all right.
The fact that a governor does not hunt does not nec-
essarily mean that it is correctly adjusted.

(a) First, check to see that the dashpot is full of
oil up to the level of the filler cup. Nothing but Wood-
ward dashpot oil should be used. Open the needle valve
one turn and move the small plunger up and down two
or three complete strokes. (This should be done before
the engine is started.)

(b) Set the slider (pc. 28K) in about the center of
the compensating crank.

C
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(¢) Close the needle valve by screwing it all the
way in, then open it about 15 tum.

(d) Start the engine.

(e) If the govemnor hunts, close the needle valve
slowly until the hunting stops, or until it is only about
/g turn open.

(f) If this does not stop the hunting, move the
slider 14" farther out on the crank and open the needle
valve again until it is 15 turn open.

(g) Close the needle valve slowly until the hunt-
ing stops or until it is only 14 turn open.

(h) Repeat this until the hunting stops.

(i) When the correct opening of the needle valve
has been determined, lock it in place with the lock nut.

(j) If the hunting does not stop with the slider all
the way out and the needle valve 1/ turn open, it is a
good idea to check over the linkage from the gover-
nor to the fuel pumps (or other fuel metering device).
The linkage should be entirely free from lost motion
and binding.

(k) On some engines with very lictle flywheel ef-
fect, the above adjustments may not be sufficient to stop
hunting. If this is the case, stop the engine, remove the
screw 90K, and move the rod end 93K to the outer
hole in lever 7-2.

(1) Now start all over again with the slider in the
center of the crank as shown and the needle valve open
1/ turn, and repeat the above adjustments.

(m) It is not desirable to have the slider any far-
ther out or the needle valve closed any farther than
necessary, because this will tend to make the governor
sluggish. If the needle valve is closed too far it will be
almost impossible to divide load properly.

OPERATION: If you want to know how to oper-
ate the governor, read section I, "Instructions for Power
Plant Operators.”
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SECTION III
DESCRIPTION OF GOVERNOR AND ITS METHOD OF OPERATION

SCHEMATIC OPERATION

Movements of the operating parts of the governor
are actually proportional to the amount of speed change,
but have been greatly exaggerated in the drawings to
make them more visible.

Assume, for the purpose of explanation, that the
prime mover is rotating at normal speed as shown on
the speed indicator and carrying approximately half
load as shown by the black hand. Assume, also, that the
governor adjustments are all properly set and that speed
droop is zero.

"LOAD REDUCTION

Cut No. 1. The flyballs are in their normal position
for normal speed and no s droop. The load limit
is set at about 9/10 load, as shown by the red hand.
The pilot valve is central. The power piston is sta-
tionary. The larger or actuating compensating plunger
is approximately central. The small or receiving com-
pensating plunger is central.

Cut No. 2. A certain amount of load is thrown off
the unit. The speed instantly starts to increase. As the
speed increases, the flyballs move out, the speeder rod
is forced down against the upward thrust of the speeder
spring, pivot points "H"”, “I”, "B"” and "A" are forced
down, the pilot valve plunger is forced down from its
central position against the upward thrust of the pilot

~valve spring, and pressure oil is admitted from P-1
through the lower holes in the pilot valve bushing into
port W-1 and on into the power cylinder where it starts
moving the power piston to the right, which is the di-
rection to reduce the flow of energy medium to the prime
mover. Oil laying on the opposite side of the power
piston is forced out through port Y-1, through the up-
per holes in the pilot valve bushing and into the dis-
charge area D-1 and from there back into the sump
tank.

Cut No. 3. As the power piston moves to the right,
pivots "G”, "M” and "L" are raised and the larger or
actuating compensating plunger is raised. Since the
compensating dashpot is filled with oil, the upward
movement of the compensating actuating plunger sucks
the smaller or receiving compensating plunger down-
ward against the upward force of the tension-compres-
sion compensating spring, which attempts to keep the
receiving plunger central at all times. The downward
movement of the compensating receiving plunger pulls
pivot “J" downward and as pivot "H" is temporarily
stationary due to the fact that the flyballs are still in
their outward position, it acs as a fulcrum, causing the
downward movements of pivot “J” to raise pivots “I"”,
“B"” and “A” and consequently the pilot valve plunger.
These various parts do not make a single, definite and

(51

complete move but make short moves in ce an

the action is continued until the pilot valve plunger i

raised to its central position, thus stopping the flow of
pressure oil from P-1 to port W-1 and thus stopping
the motion of the power piston.

If the compensating adjustments have been properly
made, the pilot valve plunger will be centered and the
movement of the power piston will be stopped at 2 po-
sition corresponding to a flow of energy medium just
sufficient to accommodate the reduced load on the unit.
All that is necessary now is to hold the power piston
stationary until the speed returns to normal or until a
subsequent speed change occurs.

The upward movement of the actuating compensat-
ing plunger created a vacuum in the lower half of the
compensating dashpot case, which caused the receiv-
ing plunger to be drawn downward. At the same time,
oil from the upper part of the case began to flow
through the compensating needle valve into the lower
part of the case to break up the vacuum and allow the
compensating spring to return the receiving plunger to
its central position. The needle valve is small and con-
sequently had little effect while the actuating plunger
was in motion. Now, however, the movement of the
actuating plunger has stopped and, therefore, the flow
through the needle valve will allow the compensatin
spring to bring the receiving plunger back to normal 2
any pre-determined rate according to the setting of
the needle valve. If the needle valve has been properly
set, the receiving plunger will return to its central posi-
tion in exact unison with the return of the prime mover
speed to normal and consequently the return of the fly-
balls to their normal central position. Such being the
case, pivot “J” will move upward in exact ratio to the
upward movement of pivot "H” caused by the return of
the flyballs to center. Pivot “I" will, therefore, remain
stationary, the pilot valve plunger will not be disturbed,
and the power piston will remain stationary.

Cut No. 4. The cycle has been completed, the speed
is normal, the load is as shown by the black hand, the
flyballs are central, the receiving compensating plunger
is central, and the power piston is stationary. The only
permanent changes that have resulted are the position
of the black hand, which shows the new loading of the
unit; the position of the power piston; and the position
of the compensating actuating plunger.

LOAD INCREASE
The action when load is added to the unit is just the

reverse. The speed starts to drop, the flyballs move in,__

pivots “H"”, “I”, "B" and "A" are raised, the pilot valv

plunger is raised, pressure oil is admitted from P-1 to
Y-1, and the power piston moves to the left to increase
the flow of energy medium. As the power piston moves
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SYNCHRONIZING MOTOR BRACKET
ASSEMBLY

This assembly used on governors beginning with
Serial No. 8368. When used on governors pre-
ceding chis serial number, the following parts are
also required:

1 — No. 020186 Speeder Screw Assembly.

1 — No. 186265 Spacer Washer.
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. to thé left pivots “G”, "M and "L" are lowered, the
compensating actuating plunger is forced downward,
the compensating receiving plunger is forced upward,
raising pivot “J” and lowering pivots “I”, “B” and
~A" until the pilot valve plunger centers, stops the flow

(4 pressure oil into port Y-1 and stops the movement
of the power piston at the exact position correspond-
ing to the increased load on the unit. As the energy
medium flow is corrected, the speed of the unit returns
to normal. In unison with the return of the speed to
normal and consequently the return of the flyballs to
their central position, the compensating receiving
plunger, due to the flow of oil through the compensat-
ing needle valve and the centering action of the com-
pensating spring, returns to its central position. The
pilot valve plunger is not disturbed and the power pis-
ton remains stationary awaiting another change in speed
resulting from a change in load.

THE LOAD LIMIT

The purpose of the load limit is to prevent the unit
from taking on more load than that for which the red
hand is set by mechanically preventing the pilot valve
plunger from rising above center when a loading cor-
responding to the setting of the red hand has been
reached. It also provides a means of shutting the unit
down by merely turning the red hand to zero.

Action: Referring to the cuts, as the power piston
moves to increase the flow of the energy medium, the
( mpensating crankshaft is revolved clockwise and the

«d limit eccentric lowers the left end of the load limit
lever, the right end being held stationary. The pivot
"K"” is forced downward as is the load limit rod. The
finBer on the lower end of the load limit rod is forced
downward, and as the power piston reaches a position
corresponding to the setting otP the red hand, the finger
contacts the top of the pilot valve plunger and prevents
it from rising above center. The energy medium flow
cannot, therefore, be further increased.

To reduce the load limit or to shut the unit down
completely, revolve the red hand counter clockwise. The
right end of the load limit lever will be forced down-
ward, the load limit rod and the finger will be forced
down and will force the pilot valve plunger below cen-
ter. Pressure oil from P-1 will be admitted to port W-1,
the power piston will move to the right, pivots "G and
"M” will be raised, the compensating crankshaft will be
revolved counter clockwise, and the load limit eccentric
will raise the left end of the load limit lever and thus
raise pivot "K”, the load limit rod and the pilot valve
plunger so that the pilot valve plunger will center and
stop the action just as the power piston reaches a posi-
tion corresponding to the setting of the red hand.

C’EED DROOP

fhe purpose of speed droop is to cause all units op-
erating in parallel to take their proportionate share of
the total load.
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Action: As shown in the cuts, pivot “P” is on exact
center and con: tly does not produce a drooping
of the unit speed as the unit takes on load. In other
words, the speed of the unit will remain the same re-
gardless of the amount of load on the unit (within the
capacity of the unit). But, revolve the speed droop
knob clockwise and pivot “P" will be drawn toward the
front of the governor and consequently away from exact
center. The farther away from exact center it is drawn,
the greater will be the droop in the speed.

With pivot “P” off center, assume that the power pis-
ton moves to the left to increase energy medium flow.
The compensating crankshaft will be revolved clockwise
and will move the upper end of the speed droop lever
to the left. Pivot "P” will be raised, pivot “E” will be
raised, pivots “D” and “C” will be lowered, pivot “"A”
will be lowered in respect to pivot “B”, the pilot valve
will be centered and the power piston stopped before
it reaches a position corresponding to the original speed.
In other words, the speed of the unit will not be re-
turned to the speed at which it was operating but to 2
slightly lower speed of a percentage corresponding to
the distance pivot "P” is off center.

If the power piston moves in the direction to de-
crease energy medium flow, the speed will rise a per-
centage corresponding to the distance pivot “P” is off
center.

THE SYNCHRONIZER

The purpose of the synchronizer or speed adjusting
mechanism is to permit varying the unit speed for syn-
chronizing when the unit is being paralleled with other
units. If the unit is operating in parallel on a system
many times the capacity of the individual unit, an ad-
justment of the speed setting will result in a change of
the system speed, but the change in speed may be so
infinitesimal as to be unreadable on ordinary switch-
board instruments. Practically, therefore, a change in
the synchronizer setting merely changes the loading of
the unit due to the small amount of influence the ca-
pacity of the unit has on the total capacity of the system.

Action: Revolve the synchronizer knob counter
clockwise. Pivot "O” will be pulled toward the front
of the governor, pivot “C” will be raised—permanently
raising the left end of the lower floating lever. This
will raise pivot “A” with respect to pivot “B". Pres-
sure oil will be admitted from P-1 to port Y-1, the power
piston will move to the left to increase energy medium
flow, the unit speed will increase until the flyballs have
changed their normal central position sufficiently to
recenter the pilot valve plunger. The flyballs will then
be slightly farther apart and this will be their normal
central position until the synchronizer is again reset.

Revolving the synchronizer knob clockwise will cause
a reversal of operation and the unit speed will be low-
ered.

(%
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Part

6-7

7-1
7-2
7-3
7-4
7-5
7-6
7-7
9-1
11-1
11.2
12-1
12-4
12-12
12-17
13-1
14-1
14-2
14-3
14-6
14-77
15-2
15-3
16-1
16-2
16-16
20-1
20-
21-2
21-11
22-1
22-3
22-4
22-6
22-7
22-8
229
22-10
22-12
22-13
22-14
22-15
22-16
22-51
22.52
22-80
22-81
23-1
23-2
23-3

WOODWARD TYPE IC GOVERNORS

Description

Cylinder Head

Power Piston

Connecting Rod
Speeder.Rod

Limit Stop Rod

Speed Droop Adjusting Rod
Floating Lever Connecting Rod
Reducing Gear Stop Rod
Load Indicator Lever (2)
Upper Floating Lever
Lower Floating Lever
Upper Compensating Lever
Compensating Lever
Power Lever

Speed Droop Lever
Compensating Crank
Large Bonnet

Small Bonnet

Large Plunger

Pilot Valve Plunger

Small Plunger

Relief Valve Plunger
Control Column

Bushing (4)

Bushing (4)

Terminal Shaft Bushing (2)
Pilot Valve Bushing
Synchronizer Gear Bushing
Ball Arm

Limit Stop Arm

Spacer Sleeve

Crankshaft Bearing Spacer Sleeve
Spring Drive Sleeve

Pump Case

Power Case

Synchronizer Stop Collar
Collar

Piston Pin

Ball Arm Block Pin

Ball Arm Pin

Guide Pin

Pin (3)

Pin

Pin

Guide Pin

Pin (2)

Pin (2)

Pin (2)

Connecting Rod Pin

Pin (2)

Dowel Pin (2)

Spacer Pin

Dowel Pin (2)

Segment Stop Pin (2)

Rod End

Rod End

Rod End

Part
No.
234
23-5
24-1
25-1
254
25-25
27-3

301

31-1
31-2
31-3
314
31-5
31-6
32-1
32-4
32-5
32-6
32-7
32-8
32-11
32-12
32-38
32-39

—PARTS LIST —

Description

Rod End

Rod End

Knob (3)

Speed Droop Bracket
Guide Bracket

Motor Bracket
Compensating Dashpot
Speed Droop Fulcrum
Dashpot Connecting Link
Connecting Link
Synchronizer Link
Compensating Connecting Link
Load Indicator Pivot Link
Spring Link (2)

Pump Gear (2)

Load Indicator Segment
Load Limit Segment

Load Limit Pinion
Internal Gear
Synchronizer Reducing Gear
Load Limit Pinion

Load Indicator Pinion
Gear

Gear

32-105 Synchronizer Gear
32-106 Synchronizer Gear

33-
33-
353
33-4
34-1
34-2
34-3
34-22
34-23
35-1
36-1
36-2
36-3
36-12
36-26
45-1
45-2
45-4
48-
50-1
52-2
52-5
52-6
52-8
52-35
52-38
54-1
54-34
55-6
56-2
56-3

Drive Shaft

Terminal Shaft

Upper Drive Shaft
Lower Drive Shaft
Lock Nut

Knob Lock Nut (3)
Synchronizer Nut
Lock Nut

Shear Nut

Speed Droop Slide
Synchronizer Screw
Connecting Link Screw
Dashpot Screw (2)
Load Indicator Adjusting Screw
Bypass Screw
Governor Head Cover
Top Cover

Side Cover

Flyball (2)

Guide Key

Oil Shield Washer
Speed Droop Friction Washer

Compensating Crankshaft Washer

Load Limit Friction Washer
Spring Washer (2)

Washer

Power Case Plug

Adjusting Plug (2)

Bearing Retainer

Load Limit Stud

Pivot Stud
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Part
No.
56-4
56-5
56-6
56-7
56-8
56-9
56-21

68-11
70-1
70-3
70-5
70-10
73-1
75-1
76-1
76-2
77-1
78-1
79-1
80-1
81-1
81-3
83-1
84-1
85-1
86-1
86-2
88-1
90-3
91-1
92-1
93-1
97-10
97-15
98-2
135-1
28K
90K
93K
98K
57
83
151
154
155
156
158
162
269
298
38
200
202
203
5205

C

Description

Adjusting Rod Stud
Segment Pivot Stud (2)
Stop Rod Stud

Pivot Link Stud

Load Indicator Pivot Stud
Upper Compensating Lever Stud
Stud

Drive Bearing

Speeder Rod Bearing

Load Limit Pointer
Synchronizer Vernier Pointer
Disc Pointer (Load Indicator)
Disc Pointer (Speed Droop)
Controlet

Limit Stop Rod Guide
Governor Head

Pilot Valve Head

Walking Beam

Bell Crank

Speed Droop Adjuster
Clamp Plate

Connecting Rod Sheath
Electrical Conduit

Speed Droop Adjusting Worm
Control Panel

Control D:al

Synchronizer Eccentric
Load Indicator Eccentric
il S=al (2)

Ball Arm Block (2)
Binding Post (3)

Spring Anchor

Spacer Ring (2)

Gasket

Cylinder Head Gasket
Spring Lamination (8)
Syachronizing Motor
Compensating Slide Block
Pivot Pin (4)

Rod End

Nut (3)

Relief Valve Spring
Tension Spring

Limit Stop Rod Spring
Pilot Valve Spring

Torsion Spring

Speed Droop Friction Spring
Speeder Spring :
Load Limit Friction Sprin
Tension Spring

Dashpot Spring

Ball Bearing (2)

Ball Bearing (4)

Ball Bearing

Ball Bearing (3)

Ball Bearing
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WOODWARD TYPE IC GOVERNORS

SECTIONAL VIEWS AND PART NUMBERS
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BALLHEAD OILER SERVICE KIT No. 175130

The parts shown directly above can be furnished
for installation on IC Govemnors of any serial
number. Oiling of the ballhead will reduce wear
and improve performance. 45-2 Cover must be
drilled when these pares are installed.
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SCHEMATIC OPERATION VIEWS
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