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4 Cyl. Model 32E14 Stationary Diesel Engine with Direct Connected Alternator

READ THE INSTRUCTIONS

Before attempting to operate the engine, read the instructions
carefully. Familiarity with the engine and a thorough knowl-
edge of the manner in which it operates is necessary to insure
satisfactory and dependable operation.

ENGINES COVERED

This instruction book covers the Model 32ZEIZ Stationsry
Diesel Engines in 1, 2 and 3 cylinders, and the Model 32E14
Stationary Dicsel Engines in 1, 2, 3, 4, 5 and 6 evlinders,

S
SIS0 AB0EC- PO Copyright 1940, by Fairbanks, Morse & Co,




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 intecested in the engine.

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

_ This section is mdlﬂll'::onsﬁbh} to an operator who is interested
in obtaining & 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,

IL. Installation Instructions. Pages T to 24, inclusive.

Complete instructions for installing the engine are contained
in this seetion.

III. Operating Instructions. Pages 26 and 26.

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

1IV. 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 Instructioms. Pages 28 to 31, inclusive.

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

VI. Ropair 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
eomprises 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 eonstruction of the engine. Repair numbera on
charta that are underscored with & dotted line are numbera that
are referred to in the instruction text.
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1. Description and Operation—Fairbanks-Morse Diesel Engines

J200E, Fage 3
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I. DESCRIPTION AND OPERATION

This section covers the deseription and operation of the several
systema 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 fucls, They operate on the two avele principle in which two
strokes of the piston (one complete revolution ai] the crankshaft),
are neessary to complete the gyvele,

Compression—The cycle beging 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 fa com-
pressed, and during the same upward movement of the piston,
l!lrl is drawn into the cmnkease through automatic®suetion
valves.

Combustion and Expansion—As the plston 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 th{&l]:)ower 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-
ston or power siroke, the piston uncovers the exhaust poris,
allowing the burned gases to csenpe to the atmosphere through
the exhaust system. Immediately after the exhaust ports have
been uncovered, when the pressure in the eylinder has dropped
to atmospheric, the air inlet portas are uneovered by the piston,
and the compressed air in the crankease rushes through the air
transfer !pu.aaa into the cylinder, sweeping the exhaust gases
out of the cylinder through the exhaust ports and filling the
eylinder with fresh air for the next compression stroke.

2. Fuel Supply 8ystem

 Supply Syatem—The fuel system consists of the supply and
injection systems. The supply aystem 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 lneated above the level of the fuel reservoir,
a gravity feed fuel regulator must be included.

Gravity Fesd Fuel Regulator—The regulator consists of a
water jacketed reservoir containing a float mechanism, see Fig.
1. This flont operates a valve which controls the supply of fuel
admitted to the regulstor reservoir. The regulator is provided
with an air vent in the cover which maintains atmespheric pres-
gure on the fuel and indientes, by fuel leakage, that the fioat is
inoperative. This air vent is armnged so that any fuel leakage
flowa inte an open funnel and then into a vented tank outside of
the buildi With the open funnel, the operator can readily
detect any lenkage, and with the tank placed outside of the build-
ing, the fire knzard is greatly reduced.

Operation of Fuel Supply System—The supply pump
draws fuel from the fuel storage tank or gravity feed fuel rego-
Intor through the suction filter and delivers it to the fuel reservoir
where it is meady to be taken up by the individual injection

mps. Any exeess fuel in this reservoir drains through the over-

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

3. Fuel Injection S8ystem

 Index to Diagrams—The following parts are indicated on
Fige. 1 and 2 to illustrate the diseussion of the fuel injestion and
EOVErning syvatem.
A uel pipe leading to the injeetion nozzle,
Imjection pump plunger.
Dizcharge valve.
DY Imjection pump roller.
High point of injection cam.
Injection cam (in fixed relation to the crankshait).
() Crankshaft (shown in two sections).
) Governor eam (loose on the crankshait).
An increase in lond will turn the governor cam H in the
direction J, closing the suction valve P earlier, thus enusing o
greater amount of fuel to be injected into the eylinder.

(K} A decrease in load will turn the governor cam H in the
direction K, closing the suction valve ! later, thus causing a
lesger amount of fuel to be injected into the eylinder.

(L) Leading J:i,gh point of governor cam for reverse rotation,

(M} Leadiog high point u%cmwmor ceam for standard ro-
tation.

(M) Suction valve adjusting scrow.

E{,‘I} Suetion valve adjusting screw nut.

P) Suction valve.
1) Injection pump suetion lower push rod.

Fig. 2. Standard Rotation Governor Diagram
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(R) Injection pump suction upper push rod stem,
(5 R:JJIEM vﬂlﬂc. i s
{T) Governor cam roller.
() Governor weight; centrifugal foree throws the weight
out.
V) Pivot of the governor weight.
W) Governor spring adjusting screw; tighten to increase
the ?md and loosen to decresse LE{: a]mf.
} J & (Y) Governor weight to governor eam pull roads.
Z) CGovernor apider, with governor weights, clamped in
fixed relation to the crankshaft.

Fuel Injection System—The fuel injection svatem includes
the individual injection pumps, fuel tubes, and differential fuel
injection valves for each eylinder, also the driving and eontrol
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 relisf valves (8). Fig. 1 showa
the essentinl parts of one injection pump with the injection cam
(F) and governor eam (H). Identical pumps are provided for
each eylinder, but they are all driven by the same injection cam
(K}, rockers being placed at equal distances around the cam to
make this possible.

Arrangement of Crlinders and Fuel Injection Pumps—
The cylinders are arranged in sequence with No. 1 cylinder at
tha Ebwmﬁr end, The injestion pumps are located on the floor
of the fuel supply reservoir and are arranged the same ns the
firing arder of the cylinders, with No. 1 pump at the laft.

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

3 Crylinder 1-5-2.

4 C;I']:inl:l.cr 1-3-2-4.

5 Cylinder 1-4-5-2-5,

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

Timing of Injection Period—The fuel is injected into
each eylinder near the beginning of the downward or power
stroke of the piston. The ]wcr:!j:@r timing of the injeetion period
in relation to the position the piston is accomplished by
clamping the ﬁ\"cnmr gpider (%) to the crankshaft in such a
pozition that the injection pump plunger (B) is at high peint a
cortain number of degrees before the corresponding piston renches
top eenter, This is fully explained under “Injection Timing,™
page 30.

Operation of Injection Pump—As the plunger (B) de-
seends, fuel is drawn into the pump through suction valve {I":
which is held open by the governor eam (H). When the hig
point of injection cam (E) moves under the roller (D) and pivois
the rocker, thus moving the plunger (B) up, fuel is discharged
back into the suction passages until the sustion valve (P) is
closed, The suction valves are controlled by governor eam (H),
and are elosed only when the cam roller (T is in contact with the
depressed portion of the cam L to M. Injection eam (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, s 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 iz thoroughly
atomized and foreed into the combustion space.

Control of Injection System—Contral of the injestion
syastem is centered in the hand lewer at the right of the fucl
pump housing. It has three positions, “Prime,” “Hun,” and
‘Stop’ which are plainly marked on the guadrant. The hand
lever s attached to a control shaft which has eams for lifting
the pump plungers (B) and the suction valves (P). Ses Fig. 3.

With the lever in “Prime"” position, the plungers are bein
lifted by the control shaft cams; thus the plunger can be worl:eﬁ
up and down by moving the lever from “Run' to "Prime" posi-
tions which is the operation performed in priming. When_ prim-
ing a eylinder, the piston must be in s a position that the
corresponding suction valve i3 closed.

When the lever is in “Stop" position, the lifting cam has been
moved away from the pum,l[: plungers, and another cam has
raised the suetion valve off its seat. In this position, no fuel
ean be delivered to the cylinder, for the suction walve is open
continuously,

With the lever in “Run'’ position, both the gursgl::r and the

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

Fig. 3. Fuel Control Mechanism

4. Governing System

Governing System—The ﬁm'r-.rning gystem includes the
governor, injection cam (F), and governor cam (H). The gov-
ernor is of the fiyball type, and has two spring regulated m'tg]hl:s
(11} which pivot about peints (V). The injection cam (II' iz
keyed to the governor spider (£). 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
(¥} which are connected to the free ends of the governor wuighta.

The entire governing mechanism is elamped on the end of the
crankshaft by means :)? three clamp nuts through the governor
spider (#). Slotted holes in the spider allow the shifting of the
governor mechanism in relation o the erankshaft.

Operation of G Syatem—\With the crankshaft
rotating, centrifugal foree acts on the governor wm}hla (11},
With a decrease in load, the engine speed increases, and the gov-
ernor weights swing out farther. Through links (}{() and ?g':g:
this movement is transmitted to the governor cam (H), whi
i# retarded in relation to the injection cam (F). This causes the
suction valves (P) to close later, and less fuel is delivered to
the cylinders. With an increase in load the oppesite is true;
thus, the governor automatically controls the amount of fuel
delivered betwesn certain limits,

Dezcription of Woodward Govermor-—The governor con-
sists of a rectangular case approximately 1° square and 215
high, containing the eomplete mechanism, ineluding the oil
pump, the relay cylinder for operating the fuel control equip-
ment, flyballs for timing, and link mechanism, cte. This unit is
mounted in the same rﬁun{-. normally occupied by the standarnd
stationary governor and is driven from the end of the erank-
shaft through a short splined shaft and a pair of bevel gears,

In the conventional (direct acting) Diesel engine povernor,
the flyballs do not only indicste a’l]l'["lﬂd. but alzo serve 08 & soure:
of energy to move the engine fuel pump eam and sustlon valve
and all intervening connections. Therefore, to make a corrective
fuel change requires quite s sizeable frequency or speed change
in ofder to pooduce the [oree requited to overcome the friction
of the governor head, fuel cam, suction valve and other con-
nooling pourts, :

Im the Woodward Diesel engine governor, the Ayballs are very
small by comparizon with the conventional tvpe and serve only
to indieste specd,  The flyballs transmit the speed indication
to o small valve that is in perfect hydeaulio I:allauc{-, and it i
this valve that controls the oil under pressure to move these
mechanical parts required to relocate t]he fuel setting. Speed
ehanges of less than 17100 of one per cent will eause corneetive
movement of the fuel eontrol mechanism.

The Woodward governor iz stable, that is, it does not hunt
when the load is added or taken off, which, in cases where
aceurnte specd control is required, is very desirnble. Tests show
the governor capable of accepting full [oad from no Inad with
a maximum speed reduetion of 4% snd returning to normal
apeed in approximately three seconds time.  The same resulta
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
ig only one enginge in o plant, or where there are o number of
engines in the same plant operating in parallel.  Where there
are several units operating in parallel, with one engine of suffi-
eignt eapacity o handle the load changes, equipped with o Woaed-
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 eontrol 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
soe Woodward Bulletin W-2 for IC Type Governor,

5. Lubricating System

Automatie Lubrication—Each engine iz equipped with an
automatic lubrication and circulation system whir:ﬁ 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
tha fores 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 steainer, oil rings and wells
for each main bearing, oil reserveir in the governor case, and the
eonneeting tubes and piping.

Lubrication of Pistons, Piston Pins, and Crankpin—
In operation, the elean oil pump draws Bliered oil through a
strainer and delivers it to the forea feed lubricator which supplies
lubrication to the pistons, piston pins, and erankpin, Referring
to Fig. 12t will be noted that two of the lubrieator feeds deliver
to oil collectors located in the piston at each end of the piston
pin. These collectors furnish lubrieation to the piston pin,
A third lubricator feed leads into the front or scavenge air transfer
side of ench cylinder for the lubrication of the piston, and the
fourth feed supplics lubrication to the erankpin hl:u'ringin' LS
of a ring oil lector bolted o 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
fieed from the lubriestor.

Tsed 0il Filtered and Returned to Tank—The used odl
from the pistons, piston pins and crankpin bearings drains to
the bottom of the respeotive erankeases and iz drained through
]i"‘lpm to the used cil sump at the povernor end of the engine.

wr used oil pump transfers this cil 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 ciroum-
stances should oil ever be allowed to accumulats in the
crankecases.

Lubrication of Governmor Mechanism—The clean oil
pump delivers more oil than is required by the foree feed lubri-
cator, so the excess oil overflows to the governor case, ]uhriﬂatinﬁ
the lubreator drive eccentric and rocker bearings. The 1, 2
and 3 cylinder engines, having fewer eylinders and Bearings to
lubricate, have a larger quantity of oil overflowing from the
lubrieator, This overflow is more than is required for the rocker
bearings and lubricator drive cccentric =0 on the 1, 2 and 3
cylinder engines an overflow bypass is provided to return a
Fmrtimu aof the il tl'!tﬂ}-l’!ll}' tor the elean o Simp, The ail lewel
in the governor case is maintained at such & height that the
splash ereated by the dipping of the governor spider thoroughly
lubricatea the gowernor 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 cach of
the crankshaft main bearing oil wells i3 automatically main-
tained by means of a cored passage between the governor case
and the governor-end main E-curing oil well and an equalizing
pipe connecting thia oil well to each of the other welle. Lubriea-
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 eap.

0il Levael Sight Gauges—All engines are equipped with &
gh!ua sight pauge at the povernor end of the ol Eﬂua.l];mr p far

ecking the oil level in the governor case and oil wells. The 4, &
and & eylinder 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 fAoating dredze service where the ecrankshaft is not perfectly
horizontal at all times, the main bearing oil well aqunli:ing!pjpn
must be omitted and an oil sight gaoge be provided for cach odl
well. Also the cored passage between the governor case and the
governor end main bearing must h-e‘plu.ﬁgm. When an order
‘Bj:eciﬁm that the engine is to be used for flioating dredge services,

1ig special oil well piping will be installed at the factory without
extra charge.
he main bearing oil rings will function satisfactorily in this
gorvice 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 irect connected to a direct current

generator or magnetic elutch, brass oil rings must be used, as o

magnetle attraction is sometimes encountered which tends to
make the steel rings stick. Brass oil rings will be furnished for
special direet eurrent installations without extra charge.

6. Cooling Water System

Gensral—An adequate supply of cool soft water is cssential
to the satisfactory operation of an internal combustion engine.
Only clean soft water or water which is free from scale forming
ingredients, should ba used in the cooling systern. Even a thin
layer of seale or dirt on the eylinder jacket walls will act as an in-
sulator and cause overheating and }msaibh;- breakage. If elean
rain water is available, it is suitable for cooling purposes without
previous treatment. Salt water should not be used for cooling,
a8 it may eause eorrosion in the water jackets. Any hard water
pontaining lime or magnesia is almost certain to canse seale and
must be treated. To prevent seals deposit, the best cooling eystem
and the one recommended, is the closed system using only soft
water in the engine jackets.

Coo tom—The cooling water svstem on these engines
mnsistau-ﬁh?:mjliﬂﬁ water passages in the eylinders and heads,
and the necessary equipment for circulating and cooling the
water, such as pumps and heat exchangers, ;

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

7. Air S8tarting System
Air Starting System—Compressed nir is used to start thess
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, ateol tanks for
storing the sompressed air, and the necessary piping and fittings.
Starting Mechanism—Fastened to the loft side of the pump
ense housing iz the air lever which controls the air start mechan-
ism. See Fig. 4 in the next column. This lever is attached to &

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

valves and to which is fastened the dise shut off valve. “The
alr lever has two positions “Start’ and “Run" These are plainly
marked on the quadrant ) .

Each evlinder head on those cylinders which receive starting
air is provided with an air starting check valve. This valve ia 50
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 ia moved to the
“Start” position, the dise shut off valve is opened admitting
compressed air to the distrlbutor. At the same time the cams
under the air starting valves are moved ont of position, and the
valvez are lowered to their respective seats and brought into
contact with the aie starting cam. As the engine revolves, the
air starting cam lifts the valves in the rr]‘-:}hrz':r I.'I'Td!:-"l'. and air is
admitted to the corresponding power evlinder during & portion
of the dewnward stroke of the piston.

Fig. 4. Air Control Mechaniam

When the engine has started, the air lover is moved to the
“Run" position. In this position, the disc valve is closed, thus
stopping the admission of nir from the starting tanks, and the air
starting valves are lifted off their seats, With this arrangement,
the eam rollers do not come in eontsct with the cam while the

B e |
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engine is in operation. The dise 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 seata.

Fig. 5. Scavenging Disgram

8. Beavenging Air System
The scavenging air is aupl]:itﬁ;l by the piston acling as a

pump. During the upstroke o piston, air is drawn into the
engine in one of the following ways. () From outside the engine
room through an underground conduit inte the engine base.
(b) From the engine room through a screen loeated on top of
the engine base at the fiywheel end.

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

When the air is mgplil:.-d to the engine by method (b)), one
intnke sereen is furnished on 1, 2 and 3 eylinder engines, and
two on the 4, 5 and 6 cylinder engines.

After entering the engine base, the air is drawn into the crank-
case Lhmu?h 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, ment mill, flour mill, and rock erusher installations
are examples.

The assembled Alter usually consists of a steel box skeleton
containing 2, 3 or 4 filter cells bolted to the wertical sides. The
filter cell is a shallow steel box, with the filter medis consistin
of solid sheet steel plates scientifically graded and expanded.
All purfaces expossd to the passing air are coated with a thin
hilrﬂinl' non-evaporating, non-inflammable, non-freezing, viscous

k.

9. Exhaust System

General—In the discussion under " and Cyele," the
manner in which the exhaust goses are expelled from the o linders
is explained. Singe the satisfactory operation of any Dleari i

engine
depends a great deal upon the arrangement for conducting tﬁlm
gnses to the atmosphere, it is highly essentinl that the exhaust
syatemn conform to one of the approved arrangements as outlined

under “Tnstallation Instructions.” If any departure from thess
arrangements seems necessry, approval must be obtained from
Fairbanks, Morse & Co.

Exhaust Temperature—Under normal full load operating
conditions with the engine in good condition and l!'h'.'EH!:I' adjust-
ment and with an approved exhaust arrangement, the exhaust
temperature should be approximately 300°F, to 420°F.

This should be determined for esch individual installation.
The temperature will vary to some extent with the temperatuce
of the ineoming air.

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

(a) Underground Conduit—"This arcangement, a8 slown in
Fig. 24, is preferred. It provides especially faverable exhaust and
seavenging conditions under practically all field applications,
and results in the most satisfactory enging operation together
with the hest appearanes of the installation.

This arrangement consists of a reinforeed concrate conduit
extending lengthwise of and adjacent to the foundation. Indi-
vidual pipes from each eylinder lead through expansion joints
into this conduit which in turn la vented to the stmosphere
throuwgh o stack. It is very important that the exhavst inlet
and outlet connections to the conduit be at the extrems ends o
that no dead spaces will exist, since under certain conditions
such “dead ends' will serfonsly interfere with the engine exhaust.

The conduit must be provided with a drain connection, pre-
fernbly so areanged that a fived lovel of water ean 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, iz satisfactory for installations of mome than
one eylinder where it is permissible to mn an exhaust pi
through o side wall or through the roof, or where the installn-
tion of an underground esnduit is undesirable.

It is essentinl that individual exhaust stacks be installed with
each oxhaust pot, and where exhaust washing or mlentm%m
required, an individual washer or silencer for each stack. For
this reason, the arrangement will not be generally desirable for
installations of 4, & and 6 evlinder engines where two or three
exhaust pots are required.

(¢} Exhaust Manifold Arrangement—7This arrangement
iz u=ed for engines with two or more evlinders where a aiiuﬁ:]u
stack iz necessary or desirable.  An exhaust silencer moay be
installed i desired.

{d} Dredge Individual Elbow Exhaust Arrangement—
This arrangement, shown in Fig, 27, is suitable only fi}r_ dredge,
drag line, and shovel installations where space requirements
and weight must be kept to o minimum and where the noise
of the exhaust is not partienlary objectionable,

Bingle Cylinder Engine Standard—For the one evlinder
engine either with or without a silencer, where a conduit cannot
he uzed, a special exhaust adapler 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 a8 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, ses page
24,

Furpose—When the engine is to be used in driving an alter-

nutor in parallel with other synchronous machinery, the oo load

mnat firat be reduced to normal full load speed value before

e alternator can be pamlleled. This can be accomplished by
means of o synchronizer as deseribed below,

Deseription—The chronizer consista of a mechanism
which includesln'omi]mns’;ringa attached to the governor weights
in such 8 manner that they oppose the action of the governor
springs. A handwheel is provided by means of which the tension
in the synchronizer sﬂgr;gn can be varied. An indicator dial on
the side of the synchronizer shows the anmm: of the control
at all times. The handwheel can be locked in any position by
means of & knurled pin. The no load speed of the engine can be
reduced approximately 25 rpom. 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
auxiliaries, ete., before erecting the engine. Loeate all auxiliary

uwipment so that 1.!ml__l.1ip-ing will be ns short as possible.  Leawe
enty of space around the engine and auxiliaries, and provide
or development and future extensions.

Engine Rotation—The standard rotation of the engine is
elockwise, when facing the engine at the governor end. When

Fig. 8. Piston Removal Disgram (00YKASZ)

HEAD ROOM REQUIRED FOR REMOVING PISTONE
STANDARD LOW MOUNTED ENGINES
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apecially ordered, the engine can be furnished for reversed rota-
liun.mE'ig. 29 shows the engine with standard and reversed
rotations,

G‘T]].Indbr Position—The standard position of the oylinder
is with the exhaust ports on the right-hand side when facing the
engine at the governor end. See Fig. 20. When specially ordered,
the engine can be furnished with the exhaust connections at the
left-hand side.

Completely Reversed Engine—When specially ordered,
the ine can be furnished with both reversed rotation amd
POV 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, ete., in onder 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 sccompanying the
dingram, The dimension given in the cut for the space accupi
by the heist iz 2°-0%, but this can ba reduced several inches by
the use of an army type holst.

Size of Holst—The fellowing table indicates the size of
hoist required when removing various parta of the engine. For
general servicing work, a hoist of sufficient capasity to remove the
eylinders will be suitable, For removing the crankshaft or fly-
whesl, the size must be increased accordingly.

S[ZE OF HOIST (TOMNS) EEQUIRED TO
REMOVE THE FOLLOWING PARTS

Engine Bore & Stroke 12°x15° 147x17"F
Mo o Clindsa| 1|2 13| |2 ja |+ |& |
(e Ty P ] ST TR (T [ |1 T [
Orcalal e i uslz |1 |z 3 |3 |z [a
ﬂﬂﬁguirﬂﬂ?d o ] 2 2 2 3 A i '
P s [wals fa [s |s [ | |«
Flywheel (Dr. Con, il &

orbrie) - ceaansanaf 4 Jz 4 & 4 4 4 4 4

Piping—To improve the general appearance of the plant,
lay the fuel, -.-.-utenp:gd air pipes below the floor level wherever
possible. Make a channel in the floor, to reeeive the pi and
cover it with floor plates, or pack the channel with sand and
cover the top with o thin layer of cement. If neccssary to remove
or repalr the pi the thin layer of cement can be broken eazily,
the pipes repaired, and the cement readily reploced. It is not
advisable to cement any pipe solidly into a wall or floor.

Ligh —Provide an abundanece of light on all sides of the
pngine at all times. Thia is important from the standpoint of
aa.gt}- as well as economieal operation. A well lighted engine
room makes it poszible for the operator to detect promptly, any
slight i larity of operation and to make the necessnry adjust-
ments before any pus results develop,

2. Foundation

Standard un of Engine—The standard mounting
for any 147x17" engine is that in which the engine basa is set
upon & concrete foundation, p‘rﬂjecﬁnﬁa'f inches above the
floor ling. On o 1237x15" engine, the foundation projects 4 inches
above the floor line. For cither size of a::fiua,s pit must be pro-
vided for the fywheel and belt pulley, as shown on the foundation
plan [umhhed¥ur each enging. I should be provided for all
pits.

Spocial Mounting of Engine—When specially ordersd, a
foundation plan will be preparsd showing the engine mounted
on & higher foundation with the flywheel and pulley above the
flgor line. With this mounting, no pit i required.
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Fig. 7. Foundation from Governor End

Generator Mounting—0On a direct connected outfit, the
engine foundation is extended to support the generator, as shown
on the foundntion plan furnished for each engine.

Foundation Plan—Prepare the foundation in sceordance
with the foundation plan furnished for each engine. This plan
givea the location of the foundation bolts, dri\"in;: belt, exhaust
eqﬂmeut, and all outside dimensions, Follow the dimensions
carciully.

Extend the foundation deep enough into the ground to securs
& solid footing: that is, one that will not settle when the engine is
mounted. The foundation plan shows a depth that is sutheient
for solid ground, but Fairbanks, Morse & Company will not be
s hs,iljﬁ} for the failure of a foundation. Provide a space of

east. three feet all around the engine for casy aceess by the
attendant.

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

Izolate Exhaust Conduit—When an cxhoust conduil is
usied, it should be izolated from the engine foundation.
u.uu:ai practice is to place an inch board betwoen the engine foun-
dation and the exhaust conduit, and to leave this board in posi-
tion after the remainder of the form s removed.

Foundation Bolts—Set the foundation bolts in tubes or
boxes, extending from the top of the foundation well down into
the conecrete, with the ends of the foundation bolts extending
above the foundation, the distance shown on the foundation

lan. The object in using the tubes is to allow the foundation

Its to be s slightly, 20 a8 to enter the holes in the engine
base, It is !ﬁuﬂ ore Tm rtant to exclude all conerete from the
tubes while pouring the foundation, as the bolts cannot be sprung
if irnbedded in the conerete. Fill the tubes with a thin, rich grout
at the time the finish grouting is poured.

Reinforcing Rods—The foundation may be strengthencd
by the addition of reinforeing rods, but their use is not considered
neceaanry if the foundation is properly construsted. -

3. Imstalling the Engine and Drive Equipment

Erector’a Lovel—The erector should use a good level, It
should be at least ns acourate as the L. 8. Starett No. 98 machin-
igts” level and have & cross level in the base. Check it for each
job by trying it on s smooth surface and noting the position of
the bubble with respect to the gradustions on the bubble tube.
Reverse the lovel and again note the position of the bubble.
If any varintion exists, correct the error before attempling to
lgvel the engine. An 3 inch level is the lungest that can be used
on certain parts of the engine.

Examine Drain Pipss—DEBefore the engine is set on the foun-
dation, examine the drain pipes from the crankease to the sump
box to set that they have not been loosesned or damaged in

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

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

Installation Procedurs may be Modified—The followin
procedure for installing the engine and driven unit covers general
conditions, and msy require modification to apply to a specific
installation. Some erectors may wish to level and grout in the
enﬁ:ina first, and the drive equipment later, which procedure
will be entirely satisfactory. Leveling and aligning the complete
installation frat and grouting Inter is suggested, beeause ik is
thought that by so doing any errors may be more easily rectified.
Any procedure must produce the same final results; that is all
erankshait 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 erankshaft,

Installing Flywheel—The heel should ba J:Inncd on the
arankshaft bafore setting the cngine on the foundation, unless the
flywheel pit iz wide enough to permit placing the fywhesl after

e engine is in position. Wedge the hub apart, and place the
fiywheel 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
autbonrd bearing, when the Avwheel is in its proper loeation the
crankshait extends through the hub about ineh. On an
installation using an overhung flywheel, the wheel is moved
eloser to the man bearing and the shaft extends through the
hub about 235 inches on the Model 32E12 engine and 214 inches
on the Model 32E14 engines.  Remove the wedges, and tighten
the clamp bolts ternporarly so that the fivwheel will be tight
on the shaft while the engine is being =et on the foundation.
Fit and drive the key. Lining up of the hub faces and final
tightening of the clamp bolta should be done when the extension
shaft is being fitted.

Bot the Engine—The engine should now be placed on the
foundation, Sup;l;urt it with leveling serews and steol bearing
plates, allowing clearance for grouting according to the foundo-
tion ]:r!lan furnizhed with the engine. The leveling screws should
consist of 3f inch by 5 inch, cup point, square head set serews.
The stee] bearing platea should be of such size and shape as to
afford a suitable bearing surface and be installed in such a
manner that they ean be left in the grouting.

Lovel the Base—The base should be leveled first, On each
gide of every main bearing, scrape sufficient paint from the mr
of the lower base to provide a smoot ing for the I !
Place the level on of the surfaces and ud{tat the invch'ﬁndg
serews until an accurate erosswise and lengthwise level is obtained,
In some cases, when leveling a beﬂe, it may be necessary to draw
down on one or two of the foundation bolts,
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Flywheal—If the fywheel has not been placed on the erank. AN BEARMGT  FLEWREEL K0TSR
ahaft, install it now. OUTBGAED
BEARING

Installing Bnri.mi Podestal, Sole Plate and Outboard
Bearing—RBefore installing the outboard bearing, make certain
that the lower shell is seraped to a good bearing surface through-
out the entire length. In enses 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 pesition before the shaft is bolted to the flvwheel. The bear-
ing should be placed low unnu.ﬁh tﬂmﬂr&ﬂJF 5o that it will not
interfere while the extension shaft is being fitted. Where there
is sufficient elearance at the end of the shait, the lower half of
the bearing 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 flvwheel hub elamp bolis
and drive in o wedge lightly, Then bolt the shaft extension
to the hub., This will line up the faces of the hub b}'ﬁ:u]lilm
them up :|!f11|'.:|.‘st- the flange of the extension shaft.  HRemove
the flywheel wedge and tighten the clamp bolts. It is essential
to fit the hub faces sccurately to & good eontaet over the entire
bearing surface and s0 that the extenslon shaft will run true.
Mark the flange and hub so that if the extension shaft must
be removed it ean be replaeed in the original position,

Fitting Floxible Couplings—If the extension shaft is
connected to the engine by means of o flexible coupling, instead
of by a rigid Aanged coupling, use the same care in al
the flexibly coupled shaft as would be used in the case of a
rigidly coupled shaft. Then the fexible coupling takes eare
of any misalignment due to expansion or to wear of the parts.
The flywheels used with installations having a fexible coupling
are =0 light that the bending effeet on the crankshaft can be
disregarded.

Aligning Outboard Bearing—When the extension shaft
has been fitted, the outboard beaning 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, o that vertieal adjustment can be made in both diree-
tionz, adjust the position of the bearing to make the following
conditions true. The journal next to the fywheel should be
dead level, and the distance betwesn the last two erank webs
should be exmetly the sgme when the crank i85 in the top and
bottom positions.  Measurements should be taken with an
inside micrometer or an instrument equally aceurate, preferably
a Starrett S68G 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 fAvwheel when the outbeard DLearing is pneed on the
same level as the main bearings. Dimensions “A" and 3"
indicate the diference in the measurements for the two verticnl
positions of the crank. The lower fgure shiows the correal
alignment. Dimension “C* will be the same for all positions of
the crank.

Horizontal position of the outbeard bearing may be checked
by mensuring the distance between the last two crank webs
wien the crank is in the two horizontal pozitions,

After the outboard bearing is installed and the extension
ahaft is fitted to the engine, place the distortion gauge between
the cheeks of the cr:mts of all the eylinders, The distortion

uge should read very elose to zero at all points. A deviation
E:':m 8 zero reading will indicate that the shaft is not bearing
roperly in the main bearing, Adjustment of the engine base
eveling serews should be made until the deviation iz correeted.

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

Finishing Grouting—HRe-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
ig earcfully leveled and blocked in place. Grouting should also
be powred under the outhoard bearing sole plate and the gener-
ator stator foundation (if used). Make this finishing grouting
from one part of cement and two paris of sand, with sufficient
water added to make it fiow freely. Build o beard form around
the top of the foundation to retain the grouting, Extend the
grouting 34 to 1 ineh up on the base, When the grouting has

INCOREECT ALICNMENT

ANEOTETECT ALrgNAENT

COEETECT ALNGNENT
i

Fig. 8. Alignment Diagram
(This is preatly exaggerated for
ustrative purpeses.)

set slightly, remove the form and cut away the execess grouting
outzide 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 ench
hole with a cork. The corks ean be trimmed off flush and the
base painted with engine poaint,

Final Check of Alipnmaent—When all work as outlined
above has been completed, make a final alipnment check of the
antira ingtallation before starting the engine.

4. Fuel Supply 3ystem

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

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

Fual Tank Location—A galvanized steel fuel supply tank
is required for caeh engine. nnect it to the engine with the
suction pipe 3 and overfow pipe 4, as shown in Fig. 10, Locate
the fuel tank outside of the building in & coversd pit accessible
for filling, and place it in a horizontal ition =0 that the sue-
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 closs to the re%u]ntur, in all pipe lines entering it.
Extend the pipe, connecting the overhead tank, with the regulator
reservoir, about zix inches into the tank to permit any sediment
inn the fuel to settle in the bottom of the tank so as to provent o

foreign matter from entering the fuel regulator, It 18 advisable
to provide o gauge glass on the overhead tank to indicate the
amount of oil in the tank and also to show any water that may
acenmulate in the bottom of thetank, This watershould be draimed
off before it reaches the level of the top of the fuel cutlet pipe.

F —When the tank is furnished by Fairbanks, Morse &
Co., the proper connections for suction and overflow pufm arc
in¢|'uded. Tsge the size of pipe to fit these connections. In con-
necting the fuel tank with 5:: engine, wash out every piece of

ipa or joint with gneoline or kercsene to remove all seale and
[onse matter, which, if Iaft in the pipes, would interfers with the
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proper working of the valves, All tanks should be provided with
ing for removing residue and water and for periodic eleaning.

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

Joints—Make all fuel pipe connections carefully and use
shellas to insure tight joints. Thoroughly clean the pipe threads
ith ing to remove all trace of n:-iﬁ-cﬁ;m applying the shellac.

wi
Ehellae will not stick to an oily surface, consequently an ol tight
Jjoint cannot be made unless the shellae is applied to clean threads.

Overflow Pipe—The engine iz shipped with a union attached
to the lower end of the overflow pipe from the fuel reservoir. To
thie union conneet the return Elpﬁ and earry it down to the floor
of through the floor as reg , and back to the fuel tank with o
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 serewed down so far that
this hole will be eovered.

Storage Tank Capacity—1Ii is advisabls to install a storage

tank having the capacity of a tank car, and placed at such a
]revil that the fuel will by gravity into the smaller supply
ANEK.
) Installation of System with Gravity Feed Fuel
Regulator.

Gravity Feed Fusl Regulator—The gravity feed fuel regu-
lator is epecial equipment and is necessary in installations where
the fuel storage tank is loeated above the lavel of the injeotion
pump. The function of the regulator is (1) to control the amount

]
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of fuel uu?plﬁed to the auxiliary fuel pump, (2) to provide for the
overflow from the auxiliary fuel reservoir, (3) m'j:rn\l'i.da 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
Lﬂ t heating is necessary only when the fuel s a very
eavy oil or when it is exposed to low temperatures.

Clean Pipes and Connsctions—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 seale,
which, if left in the piping, weuld seriously interfere with the
operation of the valves,

Pipe Connsctions—All water and fuel pipe connections
must be absolutely tight. Usa shellae on fuel pipe joints and white
lead on water pipe joints.

Arrangement of Equipment—Fig. 11 shows a typieal
areangement of the regulator and piping. The regulator may
be placed on & 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 repulator must be placed below the
unions B and ©. Connect the overhead fuel tank to the regu-
lator reservoir through the lower hole, tapped for %4 inch |Ji53c.
Place o shut-off valve in this line and keep it elosed when the
engine is not operating.  Connect the fuel overfiow pipe on the
engine to the upper hnﬁz, tapped for 3§ inch pipe, in the regulator
reservoir.  Comnect the fuel suction pipe on the engine to the
middle hole, tapped for M inch pipe, in the regulator reservoir.
Place a check wvalve in the suction line in order to keep the
auxiliney fuel pump primed and a shut-off valve to prevent
the loss of cil when disconneeting the fuel pipe at the union C.
When valve E in the engine water outlet pipe iz open, the water
enters the regulator water jacket and heats the fuel but when the
walve is closed, the wnt-:-.rijmam out through the engine water
outlet pipe without eirculating through the reserveir water jacket.

. DRARY TO SEWER

Fig. 10, Fuel Piping Diagram
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Fig. 11. Gravity Feed Fus! Regulator Diagram

B. Lubricating System

The pressure type oil filter and clean oil storage tank are
mounted near the engine and connected to the clean and used
ol sumps ag shown in Figs, 12 and 13. All other parts are either
attached to or incorporated in the engine itseli; 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 previcusly explained
under the operation of the lubricating system, the oil in the
governor case and each of the main bearing oil wells is maintained
st n common level by means of equalizing connections, Tha
lewvel is maintained by the clean oil circulating pump, and is
determined by the vertical overflow pipe leading to the clean oil
sump. For t operation, the oil level in the governor case
HhDLRd coincide with the upper end of the overflow pipe. If the
level in the engine is allowed to drop beeause of an insufficlent
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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, Om the other hand, if the level is excessively high, oil will
overflow from the bearing oil wells and fleod the crankeases.
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Fig. 13. Piping at Lubricating 0il 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 wi
met when the maximum level in the storage tank ia not less than
8 inches below the center line of the engine erankshalt as indi-
eated in Fig. 12, An adequate supply of oil to the clean oil sir-
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 loeating the storage tank that the
bottom is 22 inches helow the center line of the engine crank-
shaft, the upper and lower permissible oil levels will be within
eange of the sight gauge. If desired, the gruge may be marked
at the maximum and minimum levels for ease in checking,

Pi hgf‘—ﬂuuuccr. up the piping as shown in the two diagrams.
Dcl,uia the piping mli. lhﬂllﬁbrlcating ail sump, are shown in
Fig. 13. Tha %" overflow pipe from the sump should be run to
gome point where the oil may be collected. Ofl will overflow only
in ense the used oil pump should fail to operate. The other con-
nections are self-explanatory,

6. Cooling Water System

WATER 3UFPLY

An adequate supply of cool soft water is essential to the satis-
factory operation of an internal combustion engine. Only clean
goft water oF water which is free from seale forming ingredien
should be used in the cooling system, Ewven a thin layer
seale or dirt on the eylinder jacket walls will act as an insulator
and cause overheating and possible breakage, If elean 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 eanse seale and must be treated. To
prevent scals deposit the best cooling systemn and the one recom=
mended is the indirect svstem, using in the engine jackeis only
goft water which iz cooled by means of raw water and some form
of heat exchanger.

TREATMENT OF HARD WATER

When the eooling water supply is known to contain scale
forming ingredients, a reliable manufacturer of water softoming
gysteme should be consulted. Two methods of water treatment
are in general use, the proper one of which should be preseribed
by & eompetent authority, after nn analysis and sorvey has been
made of the particular ease in question. Such a diversity exists
in the characteristics of water found in different localities that
no intelligent recommendations can be given uatil all data are
available.

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

Method (&) consists of the addition of certain chemieals to
the water which roaet with the salts, sulphates, earbonates, ete.,
Beld 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 ofpllu_-qn. in golution, but so change them
that no seale will be deposited.

Method (b) consists of forcing the water to be softened
through a bed of “Feolite sand, This mineral, commonly known

as the green sands of New Jorsey, has the property of removing
caleinm and magnesium elements from the water and replacing
them with sodinm, or, in other words, '::lu'l.t‘lﬁ.inEJﬂIE seale forming
lime and magnesia salis to sodium salts, which are not seale
forming. By Emjm—]y regulating the flow of water through the
“Zeolite’” sand seale forming salts can be removed. After a
certain amount of water has been treated, the active sodinm
in the Zeolite becomes so far exhausted that the water is no
lomger properly softened. The Zeolite is then rejuvenated by
passing brine (made from common salt), through it. During
this process, the lime and magnesia clementa held by the Zeolite
are exchanged for the sodium element in the salt, the lime and
magnesia being carried away to waste as caleium and magnesium
chlorides. After & short time, usually from 10 to 25 minutes,
the Zeolite will have resumed ita original state and the treatment
can be stopped. Sali consumption and the lm:humntf of regenera-
tion will governed by the hardness of the water and the
amount to be treated.  If uninterrupted service is required,
either a duplieate plant or & storage tank of proper capacity
mitist e ingtalled.

Treated jacket cooling water which is recooled and reciroulated
will require a certain pereent of make-up to replacs svaporntion,
which tends to coneentrate the scale forming sults in the system.
Conecentration can be held at o zafe value by wasting a portion
of the water in the syatem and replacing with freshly treated
water, the amount wasted depending upon the rate of evapora-
tion and the degree of elimination of seale forming salts from the
treated water.  As permissible concentration i& governed in
every enses by the chemical character of the treated water, no
general statement can be made as to either & 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 eylinder head water jacket by means of a
main inlet manifold ted on the exhaust gide and connected
to each oylinder at the lowest part of the water jacket, Individual
rgulating valves for balancing the jacket water temperatures
of the several cylinders are installed in the main inlet manifald.

Outlet Manifold—Cooling water iz discharged frem the
eylinders through individual overflow pipes connected at the
!.grﬁ of the eylinder heads, and then fows into the cutlet mani-
fold connected to the evlinder heads. The outlet maniiold is
furnished in two types as specified on the order; “open,” in
which the overflow pipes discharge into funnels attached to the
manifold, and “elosed,” in which the connection between the
eylinder head and outlet manifold is closed. With the “closed"
water outlet manifeld, provision should be made for venting at
the highest point of each eyvlinder. Fig. 14 shows o suggested
methed. A cooling water thermometer iz provided at each
eylinder for indicating the temperature of the outlet water.

Injection Valve O —Cooling water is ciroulated
through the injection valves. Un engines with the “open™ water
outlet manifold, the injection walve ecoling water outlet from
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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 conlest water and at the highest pressure,
This 8 indieated in Fig, 14,

COOLING WATER CIRCULATION RATES

The proper eooling of the eylinder, evlinder heads and pistons
of a Ihesel 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 aveid extremes of expansion amd contraction between
various. paris of the engine, it is desirable to keep this tempera-
ture range small. Furthermore, air and steam accumulations
must be mapidly removed. To accomplish this, o lurge amount
of water must be circulated at a relatively high rate of flow,

The two kinds of svstoms used are:

{a) Imdirect
{b) Direet

In (a) soft water iz eireulated through a closed syatem eom-
posed of the engine jackets, n wider cooled heat exchanger or an
air eooled radiator, an expansion tank and the necessary pump,
piping and fittings. 'With this system a maximum eylinder
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 eondition & temperature range (outlet to inlet) not
execeding 15% must be maintained. A tempoerature range of
from 5% to 7° iz preferable.  If the engine runs too cool it might
be necessary to diverd a portion of the warm outlet water to the
purmp suetion.  In indireet svstems the fow of soft water should
never be restricted,  The engine temperature should be con-
trolled by contrelling the fAow of raw water or air or by hy-
passing warm soft water from the engine outlet back to the
enging inlet without going throngh the cooler or mdistor,

The heat cxchanger or the radiator should be lange enough
and the flow of raw water or air should be sufficient to maintsin
the temperature indieated for the soft water. It is not necesaary
to maintain the small temperature mnge in the raw water
cireuit s in the soft water circnit. The raw water used for the
heat exchanger is reeooled by means of o cooling pond or tower
or it may be wasted. Svatems of this sort are illustrated on
pages 15, 16 and 17.

o

——
- .

In (b)) all the water used @8 eireulated through the engine
syatem which consisis of the engine jackets, a cooling pond or
tower (if used) and the necessary pump, piping m:ﬁ fittings,
The water may be recooled by means of & coaling Eh:ll'ui or tower
ag indieated and then recirenlated 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 s direct cooling system, using water in which the con=
centration of seale forming ingredients can never beeome harm-
ful, & maximum eylinder outlet tempemture of 140°F may ba
maintained but must not be exeesded.

With a direct cooling system, using raw water having a
limited amount of seale forming ingredients, the maximum
eyvlinder cutlet temperature of 120°F must not be exeeeded

In all direct cooling systems the circulation rate must be
approximately 20 gallons per brake horsepower per hour and
the temperature mnge (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
suetion of the eireulating pump,  Direct cooling systems ars
illsstrated on pages 15, 19 and 20

METHOD OF CIRCULATION

Pogitive Circulation—In any type of cooling system for
these engines it is necessary to positively cireulate the cooling
water through the engine water jackeis. Positive water circu-
lation can imurcng gither 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 svstems in
which the water is cireulated through the engine by gravity.
Figs. 18 and 21 show eooling water systems in which the water
ig eirculated through the engine by means of & pump.

CIRCULATING PUMPS

Pump Capacities—The capacitvy of the water pumps
depends upon the type of cooling system installed. See above
wnder “Cooling Water Circulation Hates"

Centrifugal Pumps—=Centrifugal pumps are recommended
for ciroulation of cooling water when I.Er: total dynamic head is
within their range of pesformance. When the head is beyond this
range or il & suetion Lift is imposed then positive displacement
pumps must be used.

Pogitive Displacement Pumps—When positive displace-
ment pumps are used they must be fitted for hot water, A

ure relief walve must be installed in the discharge line

elose to the pump withont a shut-off valve between it and the

ump. Set the relief valve 5 pounds per square inch higher
than the discharge pressure,

i

SMANEOLD

%00 COPPER TUBE

==y Tl

2UNJECTION VAL

COMPRESSION TYPE
MALE CONNECTOR
B TUBE « % PIPE

IR VENT

AR TRAP

MOMETER
IullI
ot VL
e

=
I
i
'
i
|
I
1
1

u

II
Ll

'

i

u

u

]

n
e e s M P

VE COOLING WATER QUTLET

PIFE SERPAEATELY TOHOT WELL O DRAIN

Fig. 14. Diagram of Vent Piping for ‘'Closed'" Discharge Connec-
tions with Single Vent Headesr and Air Trap



Pags 14, 33008

Jan., 1940

II. Installation Instructions—Fairbanks-Morse Diesel Engines

Location of Pumps—aAll centrifugal pumps should be
Iocated in auch & position that the tap of the pump iz below the
low water level.

GENERAL INSTALLATION DATA
ON COOLING SYSTEMS

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

Manifold Pipe Connections—Details of the manifold
ipe connections are shown on the pipe connection plan which is
urnished with each engine. Pipe =izes tabulated on thi
refer to the main inlet and outlet pipes. The piping should
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 g0 armanged that in an emergeney, the regular coolin
water supply can be shut off and the running water used instead.
Such a precaution may eliminate costly shut downs, if repairs
in the eooling water syvstem should become necessary. The
emergency inlet and outlet connections may be made at the
opposite enda of the manifold from that used for the regular
coaling water system, or the emergency supply may be run into
the overhead tank,

Engine Control WValves—The inlet water manifold is
equi with control valves at each cylinder. These valves
ghould be wide open when the engine is first stacbed, After the
temperatires have become constant, the valves on the eylinders
having the lowest temperatures shoold be adjusted until the
outlet temperatures of all evlinders are uniform.

Water Supply Valves—A valve should be placed in the
main supply line as shown in the disgrams. This valve should
not be used to regulate the fow of water to the engine, unless the
rale i8 in cxecss of the recommended rate.

Water Inlet Valve—When tho emergency cooling water
connections are made at the opposite end of the manifold from
thi l't'%'::lhl.l' connections, a valve should be placed in cach inlet
line. With this arrangement, the emergeney inlat will be closed
when the regular inlet is being used, and viee verss,

Y0pen't Digcharge Connections—When the cooling water
outlet is piped to a hot well or fo waste at o point below the
water outlet manifold, an open overflow pipe is provided for
each evlinder. These overflow pipes connect to the upper part
of the oylinder heads and disr:ﬁ::;u into individual funnels
attached to the water outlet manifold, This arrangement. ennbles
the operator to observe the water circulation and alse permits
any steam or air to eseape to the stmosphere,

"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 24 pipe to accommodate a vent or riser, and the other
for 4% pipe to take the cooling water thermometer,

Thermometer—Screw the thermometers into the openin
provided in each water overflow pi These thermometers imﬁtj
cate the temperature of the cooling water as it leaves each
eylinder, and their location should not be changed,

Inexpensive high temperature alarm deviess may be obtained
and are recommended equipmoent,

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 eooling water. 234° pipe tap openings are pro-
vided in each overflow pipe. Individiaal vent pipes may be in-
stalled in these openings, or the openings may be connected to n
bheader pipe which is given a slight upward slope toward the
outlet end and which Ay be eonnected to & E|i;u"h p;m:lc airtmp
located in the engine room, or to the overhead tank,

Pressure Relief Valve—On mllnF gystome using o dis-

placement pump which discharges direetly to the wﬂtﬁl‘juﬂkﬂﬁ, a

e mﬁcl valve must be installed near the pump discharge.

his valve should be set to open at & pressure of 5 pounds per
s, in, higher than the working pressure in the system.

Pump Shut-off Valves—All water pumps should  be
eqitipped with valves on both the swetion 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, cateh
basing, ete,, should be provided with overflow pipes connected to
gome other part of the syatem or to the sewer.

Draing—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 eylinder for
completely draining the eylinders when there is danger of freez-
ing or when the jackets are cleaned. On multi-eylinder engines,
where frequent draining is necessary s drain header should
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 [riction.

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 & 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 exeessive number of ells in the
line & correapondingly lorger pipe size must be selectod.

Anti-Freeze Solutions—Where there iz o pessibility of
freezing, an anti-freeze solution may be used il desired. A
reliable variety of anti-ireeze material should be used and the
strength of the solution must at all times be sufficient for ade-
quente protoection.

Cooling Water Pipe Sizes:

! Water Fipe Size, Inches
Model | Number E ot WS
No. Cylinders |
Inlet | Closed Open
| Overflow | Owverflow
32812 1 1 | 14 2
2 21z 3 3
3 214 3 3
32E14 1 | 2 25!.:& 214
o 214 2 3
T 2 S i
4 3 3 i
o | 4 ‘ i b
(i 4 4 i

COOLING SYSTEMS

General —After the cooling water has been cireulated ll-mn.ih
the engine water jackets, the temperature is raised, and the
water must either L. wasted or recooled. The choice of & cool-
ing aystem will depend a0 much upon local conditions that only
the most general of recommendations can be made for an installa-
tion without firt taking a complete survey. The following out-
line and iptions cover the more important points in connee-
tion with cach system, The piping layvouts show in a general
way only, the methoed of sonnecting 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 moat eonvenient and practical arrangement.
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Outling of Cooling Systems=The following outline shows
the ]Emnmpsl cooling arrangements for stationary installations,
in their order of'desirabilicy,

I. Closed Cooling System:

a. Engine cooling water re-cooled by means of raw water and
1. Commereial 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
(c) Spray Pond
b, Engine eooling water re-cooled by means of air and
1. Radiator.

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

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

systoms are shown as preferable to running water systems
beeause in a great majority of installations, tha available water

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

Indirect Systemn—If a recooling svstem is used, either
on aceount of searcity or scale forming properties of the available
water supply, an indireet cooling syatem is strongly recommended.
In this system soft rain water or treafed water is circulated
contimuously through the engine water jackets and is recooled
by means of a heat exchanger. Raw water, used as the cooling
madium, can either be wasted or recooled. The indireet cooling
system is always to be preferred as the soft cooling water is not
expoded to the atmesphere, and evaporation losses are negligible.
For this reason, a small and inexpensive water softening plant
will take eare 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-
pherte recooler such as o 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-
I;.r 24507 which must be made up with raw water treated to
“zero’’ hardness., Weekly samples of the water in the system
ahonld be submitted to the manufacturer of the water softenin
gystem to make sure that concentration is not taking pl',a.mwitE
resultant increase in hardness. A larger water treating plant will
be required for treating make-up water than is necessary for the
indirect or ¢ aystem. With this system it will be necessary
to treat the jackets occasionally with aeld, as there will be &
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 Commereial Tubular Cooler

Cooling Water Heat Exchangers—7The heat exchanger may
be either a pipe coil or & commersial type of recooler.

INDIRECT OR CLOSED COOLING SYSTEMS

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

Commercinl Cooler and Spray Tower—Fig. 16 illustrates
an indirect eooling svatem using o commereial tubular eooler and
& spray tower.

Commercial Cooler and Spray Pond—Fig, 17 illustrates
an indirect cooling system uwsing & commercial tubular cooler
and u spry pond,

Radiator Cooling Syatem—Fig. 15 illustrates an indirect
cooli lpi;.'uitm using & radiator. This cooling system is some-
what different from the three svstems listed above, and will be
discussed separately on page 19,

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

Primary or Engine Cooling Water Clrcuit

Main Parts—The main parts in the primary eircuit are
EIA::B“'atnr Softener, (2} Pipe Coils or Commercial Tubular
‘ooler, (8) Circulating Pumps, (4) Gravity Tank, and (5) Hot
Well. Other parts making up the complete circuit are the cogine
water jackets, piping, strainers, valves, low water alarms, ete.

Water Softener—When the water i= not suitable for cool-
ing without being treated, some method of treating the water, as

deseribed on page 12, must be used. The size of the softener to
be used will depend upon installation epnditions, Where onl

water in the primary circuit is to be treated, a small softener wi
suffies, but where the water in the secondary circuit must also
be softencd, & much larger softening plant must be provided,
Connect up the softencr as shown in the diagrams.

Commercinl Tubular Cooler—If & 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,

Commeralal eoolers should be installed in a vertical position
wherever possible as the tube bundle enn be more readily re-
moved and replueed when cleaning, and less floor spaee 18 re-
quired, The mw and soft water compartments must be vented
at the highest points to avoid air pocketing.
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with Pump Cireculation

Pipe Colls—Pipe coil coolers should be purehased from a
redinble manufacturer of such equipment. These manufacturers
can ordinarily be expected to install the system 5o a8 to function
most efficient]y.

Overhesd Tank—The overhead tank should have a capacity
of from 2 to 5 gallons per rated horsepower and should be placed
at o minimim height of 1507 above the highest peint in the
water jacket. The tank should be equipped with a low water
alarm. Connect up the tank as shown in the disgrams.

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

should be placed on the suetion pipe, and a low water alarm
ghould be installed in the well.

Pipe Sizes—The table on page 14 gives recommendad pipe
sizes for the various engines.

Secondary or Raw Water Cooling Circuit

Main Parts—The main parts of the secondary circuit are
(1} Spray Tower, Coolin 'lpun'cr or Spray Pond, (2) Water
Hoftener, (3) Distributor, %—I-‘,I Circulating Water Pump, and (5)
Cateh Basin,

Cooling Water—It is hig&]:l:.' desirable that the cooling water
for the secondary circuit be free from seale forming ingredients,
for scale on the pipes or in the cooler will canse a marked redoc-
tion in their efficieney. If an unlimited supply of reasonably soft
water i3 available for this purpose, the water may be run to
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waste after ing over the cooling coils, but when the supply 1=
limited or the water must be softened, some form of an atmos-
pherie recooler will be desirable.

Spray Tower—The spray tower, due to its compactness and
mn]inﬁ afficiency, will be found most suitable for & majority of
installations. T;];m towers can be installed on the roof, which
not only utilizes otherwise useless space, but !:Im\'id::a & foee
eirculation of air which is essential for rapid ing. A general
?\]rra'ngqm-;n!. of & cooling system using a spray tower is shown in
Fig. 16.

When installing spray towers, they should be so loeated that
frea circulation of air will be unhindered by proximity to sur-
rounding walls, or, when several towers are i din a group,
a minimum distanes between towers must be maintained. Mini-

l‘lLLtl which is necesanrily not of the most efficient and modern
l:ll}mggrl.i Installation of a eooling tower on a roof is not recom-
e,

dpray Pond-—A spray pond for recooling the water in the
secondary cireult can be installed where sufficient space is avail-
able, and where a eooling tower or spray tower is not desirable.
Bpray nozzles should be purel from a reputable manu-
Fa.n:r,ur:er who will also give the necessary specifications for con-
structing the pond. A general areangement of a cooling aystem
uging & spray pond is shown in Fig. 17,

Operation of the Systems.

(d) Pipe Coil Heat Exchanger and Cooling Tower

Primary Cireuit—The pump in the primary ciccuit deaws
water from the hot well, and forces it through the pipe coil eonler
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mum recommendations aee 8 feet clear distance between towers
J;rl‘;jﬂ.l 20 feet clear distance betwesn any tower and the nearest

Cooling Tower—A cooling tower for recooling the water in
the secondary circuit s shown in Fig. 15, If o cooling tower
is to be installed, it is strongly recommended that a reputable
manufacturer of cooling towers be consulted, so that the wery
best type of tower for any specific installation will ba ahrlm'ami
The A nnufact.ur:ing Diwizsion is propared to furnish working
drawings for an eficient tvpe of cooling tower particularly for
gingle unit installations which is free from all patent interference

Fig. 19, Direct Coo Eystem
sine & ling Sy

Tower

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

Secondary Circuit—The ﬂgmrﬁ in the secondary eireuit
draws water from the reservoir below the tower and delivars it to
the distributor in the cooling tower. The eool water is then
colleeted in o second reservoir above the pipe coils from which
it is distributed over the pipe coils. The warm water is collected
in the lower reservoir whene it is agnin 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
Taing Cooling Towar

hour are being ciroulated in each circuit. The jecket water
temperature iz controlied by adjusting a by-pass valve in the
secondary circuit. In this way, some of the warm water may be
diverted inte 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)) Commearcial Coolar and Spray Tower

The operation of this syatemn ia similar to that of the pipe
coils and cooling tower.

() Commaearcial 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 radintor cooling system, With this svstem,
the cireulating pump forees the water directly through the
cooling water jackets and into the radiator. A fan must be
provided to force air through the radiator. A hest exchanger
such as a commercial tubular cooler may be substituted for the
radiator, but then s secondary or raw water cirouit must also be
provided as described on page 17.

DIRECT OR ATMOSPHERIC COOLING SYSTEMS

Goneral—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 mﬁ:mhnninx ts through evaporation. By wvery careful
treatment of the make-up water, satisfactory results can be
obtained, but in the majority of eases the indirect or closed
system will prove to be the most desirable.

Direct or Atmospheric Cooling Systems—The direct
ar atnwrs(:;hnzric aystems to be discussed are (a) Sp Tower
System, (b) Cooling Tower System, and (o) Spray Pond System.
F:'::u. 189 and 3 show thess systems with pravity circulation,

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

(&) Spray Tower System

Schematic Disgram—Fig. 19 shows the general arrange-
ment of & direct cooling aystem using a spray tower.

Where Suitable—0Owing to the compact construction of the
spray tower, it iz eszpeecinlly suitable lor installation in con-
gested districts where ground space is at a premium. It can be
installed on the , which not only utilizes otherwise useless
space but also gives a free circulation of air, which is easential to
rapid and efficicnt eooling.

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 severnl towers are installed in a g;-::up, s 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 & eapacity
of from 2 to 5§ gallons per rated engine horsepower. This tan
must be at an elevation of st least 15-0" abowve the discharge
lewel in the water manifold.

Hot Wall—The hot well should have s minimum eapacity of
6 gallons per rated engine horsepower and preferably should
have sufficlent capacity to allow draining the entire system.

Operation—The soft water circulsting pump draws water
from the hot well and forees it through the spray nozzles in the
tower. The water, after being atomized, passes downward over
the louvres, is cooled by evaporation and eadiation, and is finally
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Fig. 21. Direct Cooling Syitom
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
b regulated so that approximately 20 gallons of water per horse-
power per hour are being cicculated., 'fh:: 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
ﬂ|;l'a}' nozzles to be recooled, Thus, temperature control may be
obtained without varying the pump capacity.

(b} Cooling Tower Systam

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

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

Ovorhead Tanlk—The overhead tank should have o capaeit,
of from 2 to 5 gallons per rated engine horsepower. This tan
must be at an elevation of at least 1507 above the dischange level
in the water manifold.

Hot Well—The hot well should have a minimum capacity of
6 ﬁllms 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
witer from the hot well and discharges it to the distnbuter at
the top of the eocling tower. The water then drips down the
tower where it iz , 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 i again ready for
eirculation,

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

() Bpray Fond System

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

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

Overhead Tank—The overhead tank should have s capacity
of from 2 to 5 gallons per mted 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 o minimum capaeity of
B gallons per rated engine horsepower, and preferably should
hawve sufficient eapacity to allow draining the entire aystem.

Operation—The pump with suction in the hot well draws
water from the hot well and diseharges it through the speay
nozzles, thus recooling it. The water collects in the spray pond
from where the seeond 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 resdy for
ciraulation.

Temperature Control—Both pumps should be regulated

so that they are delivering a imately 20 gallons per ra
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
pend without going through the
spray nozzles. Thus regulation may
eazgily be obtained without varyving
the pump enpacity.

Direct Cooling Syatem with
Pump Circulation—The cooling
systems discussed in the paragraphs
immedintely preceding were pro-
vided with an overhead tank and
gravity eirculation through the en-
gine. In some cases, however, due
to cxtremely low temperatures or
to the increased cost, this arrange-
ment may not be desirnble.  An
optional arrangement, shown in
Fig. 21 in which the pump cireulates ,-"'mm

water directly through the engine, e L
may then be used. =
: i CLeBs wawr
T AERLE
RUNNING WATER COOLING I
BYSTEM o
IO
In a running water cooling avs-
tem, a reservoir should be provided, :
—F e

and the piping should be so arranged
that part of the water may be by-
passed back into the rescrvoir, With
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trol ean be obtained by repulating .\\
the by-pass rather than by varying i
the pump capacity. Womes ALva

T. Air Btart System

Hinee the air starting mechanism i3 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 supplics
the air. In the last arrangement, the drive pulley ia fitted to
the shaft extension. This last arrangement is not recommended
unless & small independently driven auxiliary compressor is in-
aluded; for, othe there would be no provizion for supplyiog
air for the initial start or in case of loss of air.

Air Tanks—Two 20°xG0" air tanks are recommended for
1, 2, 3 and 4 evlinder engines, and three 20°x60° tanks for the
4 mned 6 eylinder engines.  Air tanks should conform to ABDME.
specifications and to the National Board requirements. Tanks
conforming to such requirements may be purchased from Fair-
hanks, Morse & CD-.EE’LIH'!'H'L'J'ITIE Dept., Chiraga.

PFFE Fittings—Fittings used in the air line should be of the
extrn heavy pattern.

Air Line Walve—The air line valve should be n globe valve
with lead eomposition dise, Jenkins Fig. 106A Spec. or equivalent
make. Working pressure 250 lbe, gauge. Moy be ordered from
Fairbanks, Morse & Co., Purchazing Dept., Chicago, on specifica-
lion No. Z1IFMTE.

Prezsura Gauge—Pressure pauge should conform to the fol=
lowing specifientions. 13" male pipe thread, 424° dial, 0 to 300
I, per &q. in. Hestricting screw with orifice (015" diameter to

revent oscillation of pointer. May be ordered from Fairbanks,
Morse & Co., Purchasing Dept., Chicago, on specification No.
16FA4A2Z,

Alr Pressure—The normal working pressure for the start-
inp;l air 1= 225 pounds gauge pressure.  In direct connected in-
stallations where the starting air must turn both the engino
nnd the driven unit, the air should be maintained at this pressure
to insure pood starting.

Arrangement of Equipment—Iig, 22 shows a typical ar-
rangement of aie starting equipment. Dirains 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 uzed for the tanks, Avoid all unneecszary joints, and moake
eaeh eonpection carefully, using thick shellac or a mixture of
litharge and glycerine.

gt T Srope
= /7" ET=rra
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Fig. 22, Air Start Piping Diagram

Pipe 8izes—The following table gives pipe sizes for the air
ling depending upon the distance from the tanks to the engine

Air Pipo Sizea
Medel Bare and
Numbera Hiroka Maz. Length, Foot Drametes
3z 12215° { = =
aa 14x17" ,: e E’H.

Pipe and Fittings—The following tabulation lists pipe and
fittings with the exeeption of valves and pressure %Ill.l.gl:ﬂ. o cover
an average installation. This equipment mayv be obtained through
the I-"n[rlEau'Icn, Morse & Co., ﬂchnﬁing Dept., Chicago, or

may be purchased locally,

Pipe and Fittings Required to Gonnect Afr Starting Systom
an Modols 3212 and 32E14 Statlonary Disasl Englnes

Qrunmtity
1 a F: Elpe Material Dhemcription
Tank | Tanks | Tanks
1 + [] 1" x 234" A Nippla
1 1 1 ral B R Ll Heducing Tee—Ex. Hyvy.
I 2 2" x 135" LI Reducing Tes—FEx, Hvy,
1 3 ] " x 10° .0 Nipple
& ] % xr — Linioa
2 2 2 ' Ll Ell—Ex. Heavy
1 1 1 2x M "x O 1. Reducing Tee=—Ex, Hvy,
1 1 1 1y UL Fipa Plu
1 ! 1 b P =1 Fipe Hushing
1 1 1 1" = L I"ipe Bushing
2 2 < I.}ﬁ': 5" *W.L Mippls
1 1 1 ;i o Union
1 1 1 i"x 8" *W.IL at]
1 1 1 iy .1, | Fll—Ex. Heavy
1 1 1 g bal i 8 Fipe—HRandom Length
2 Z ] '.‘i *W.L Fipe—Random Length

*Zeandnrd wrought iron or steel pipe is satisfnetory for 250 |ba. per sq. kn-

**Fonged steel unicns or equivalent wroaght iron H.H. unions may be used.

Forged steel unions may be obtained through Firbanks, Morse & Co., Furchas-
ing [wpt., Chicage, on apeclfication Mo, 20FAET (Petra).
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8. Bcavenging
Air Bystem
Air Inlet Conduit—\When

the scavenging air is to be taken
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 s suitable
covering and screen at the outer
enid to keep dirt from being drawn
into the pipe, and extend the pipe
above the ground level to keep
the water out, a8 shown in Fig. 5.

Optional Air Inlets — For
installations wheee both extreme-
1x hot and cold temperatures are
eneonntered, it may be pdvisable

s iy,

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

Installation of Air Filter—When & 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 & suitable shed that will proteat the Alter from rain
and snow. The conneation between the filter and the air conduit
must be kept air tight, especially on the engine side of the filter,
Dedniled instructions for mounting and operating these filtors
are furnished with ench outfit by the filter manuﬁmlum. Fig.
23 shows a typical filter installation.

9. Exhaust System

For the description and operation of the various exhaust
aystems that m applied to these engines, rend the material
under “Exhaust Systemas," page 6.

Recommendations for the various exhaust arrangements are
given on the following pages. If any departure from these
armngements 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
baeck 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.

Fig. 24. Individual Exhaust Pipe and
Underground Conduit Arrangement (S9YRAGZ)

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, aveiding sharp
bends by the use of long m-er fittings, In order to protect the
engine from undue straing, 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 ns elose to the engine as prac-
tica It is recommended to use special fittings with cleanout
ﬂanglﬁ where the exhoust line is complicated and bard to dis-
mantle.

Multipls Unit Installations—Do not combine the exhaust
discharge in multiple unit installations. Under no cireumstances
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 dinmeters and maximum lengths of
exhaust piping when using a plain exhawst pipe or when waing an

exhaust silencer in the exhaust line.
Model Number.................| 32E12 32E14
Humber Cylinders..............|1,2&3 1,2 &3 4,6&6
Plain Exhaust Stack;
Conduit to Atmosphere: 3
TH e B S e e e 18* 18" 20"
FMaximum length..............[ 60%0° | 60=07 | 200-0"
Model Numbers. ... 3aE1d | sIEM
Number Cylinders. .. .......... 1, 283 1,5, 3&% D& 6
Exhaust Stack; Conduit to
Exhaust Silencer:

T A B s s e e e T e ek " 12 147
Maximom length..............| @&=0° i'=0" G'=0"
Mindmuwm lengtl, .. ..ovnenna. .. 12F 12 12

Exhaust Pipse; Exhaust
Silencer to Atmoaphere:
gl 71 T e 10° 2" | 4
$Moximum length. . ............ 12400 | 120" | 120"

#1f a greater length is required, & ventilated stack must be
imatalled.
*Use nominal pipe size corresponding to Exhaust Washer or
Silencer connections.
81f & preater length is
installed having & minimum
length of 200 {t.
Exhaust D am—Fig. 24 shows a typical exhaust svetem
with underground eonduit.
(g} Exhaust Pot Arrangement
Exhaust Pots—Iig. 25 shows the number of exhaust pots
for each engine snd the methed of connecting them to the
aylinders.
Exhaust Disgram—Fig. 26 shows o tvpical exhaust svstemn
using an exhaust pot.

uired, a ventilated stack must be
inmeter of 18 in., and & mascimam
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Fig. 26. Arrangements Using Exhaust Pots

Approved Exhaust Conditions—The following tabulation
shows the recommended dismeters and maximum lengths of ex-
haust piping for the various cxhaust pot eombinations.

Model Number.................| 32B12 32E14
Number of Cylinders...........| 2&3 |2.3&4| 6 &6
Exhaust Pipe: Engine to Ex- |
haust Pot:
Diameter. . Sl brid & qF
"-:lmlmuml.cug,‘th * * *
Plain Exhaust Stack; Exhaust
Fot to ammphurr
FDinmeter, . e AT 12" 12°
FMaximum Iang'th Framme! (8 b | 1207 120"
Exhaust Pipe; Exhaust Pot to
Exhaust Silencer:
§Diameter. . st e | S [ 12* b
Maximum Ieug'th .............. G-0" 60" 6-0"
Exhaust Pips; Exhaust
Silencer trn- Atmunphm
Eiameter. . ALt 10* 12 Fall Foad
**Maximum length. . cenenaa | 12507 | 1207 | 127-0°

+

*Conneetions regularly furnished with Exhaust Pot equi
ment are as follows: Model 3‘21 I? 2 aned 3 exl., 3 4157 Model
22E14, 2, 3, 4, § and & eyl., 3 -10

#This is the size and length of pipe listed for each Exhaust
Pot equipment. If o greater length is required use 12 in. diameter
EHPE from 25 to 30 feet long (mot more nor lesz) for all engines.

or a still greater length, a ventilated stack must be inztall

§A special 127 pipe B.C. flange, tapped 107, for attaching the ex-
haust pipe to the exhaust pot, 18 required for the Model 32E12
engines. This can be furnished by Fairbanks, Morse & Co.

**If o greater length is required, a ventilated stack must be
installed, having o mln:mum dinmeter of 18 in. and & maximum
length of 200 ft. The ventilated stack is the preferred arrange-
ment for all installations,

“lfse nominal pipe slze eorresponding to conneetions at the
exhaust silencer.

SA 127 silencer is wsed on 5 oand G eylinder engines with

exhaust pot arrangement.

(d) Dradge Exhaust Arrangement.

B,:.:Eprmaﬂ Exhaust Conditions—With the dredge exhaust,
an exhaust nozzle, the same as used with the exhaust pot arrange-
ment, is bolted to the cylinder exhaust mnnwr.lon a long sweep
elbow is bolted to the nozzle, and a tagp-e is bolted to
the elbow. On the 12°x15° engines, & 607 pipe is screwed
m the flange and on the 14"x17° engines an E’xﬂ'—ﬂ' pipe is

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

(a) Pyrometer Equipment.
Read Pyrometer Instructions —Belore insialling the

rometer, read over carefully the instructions furnished by
the manufacturer of the equipment.

Pyrometer Conduits—For the switchboard type of m-
eter, it is desirable to run the extension leads from the thermo-
couples to the switchboard in a conduit. The Manufacturing

s e S
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Fig. 26. Exhaust Pot Arrangement

B0y FLAGS)

Diwision is prepared to furnish a special conduit which attaches
to the exhaust side of the engine and has fittings for connecting
to each thermoeouple. The conduit extends to the governor
end of the engine and is equipped with extension leads that
pm ject from the end of the conduit. Additional extension leads
eonduit are required to connect to the switchboard,

AR EXARALST——

THERMOCOUPLE—

FLOOR LINE-
‘\.\\-‘

Fig. 27. Dredge Exhaust

(B0 FAGD)
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{f) Weided Exhaust Elbow
Bingle Cylinder Engines—The armngement outlined here

is for use only with the single ovlinder engines, either with or
without a sileneer. The clbow outlet takes 107 pipe for the
Model 32E12 engine and 127 pipe for the Model 321514 engine.
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Fig. 2Ta. EBingle Cylinder Exhaust Elbow

10. Bynchronizer

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

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

Installation—Set No. 1 piston on its upper
dead conter.  Remowe the governor ense 2841 (See
Repair Chart Mo, 1), and the governor case dowels.
Before touching the governor assembly, mark with
a sorplch awl or prick punch the position of the
governor spider in relation to the erankshaft. This
will make it possible to replace the governor spider
exactly in its original position,

Then remove the governor assembly, and slip
the slvnchmn'i?x_-r EOVEmor Ciso ﬂurllurillp; arbor on
the erankshaft 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 governoer
cnse while new dowels are being drilled and reamed
in the lower base. Detach the synehronizer governor
case 2341A (See Repair Chart No. 17) from the
synchronizer amd place it over the studs that
originally held the governor case; then tighten all
nuts securely.

If the synchrenizer governor case is correctly
aligned, the centering arbor ean now be twrned
casily; if the arbor eannot be furned eszily, the
governor case is binding from misalignment and
should be adjusted until perfect alignment s ob-
tained, This centering operation i= very essential
to the successful operation of the synehronizer and
should be done aceurately,

When the synchronizer governor case has been centered cor-
rectly and while the stud nuts still are tight, deill new dowel holes
in the synchronizer governor case and lower base with a 274"
drill, ream 743" 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
La%1 34" dowal &533} 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 plaee
the governor spider hub 1767 on the governor sapider, eenterd

it on the governor spider dowel 2633, and clamp in place wit

the three studs in the end of the crankshaft, being careful not
to disturb the position of the governor spider on the crankahaft.

Insert the spring posts 5044 in the governor weights, and
install the regulating springs 222A. Next assemble the &
regulator yoke 2538 in position with the speed regulator adjust-
ing screw 1760, nut 1770, ball bearing and spider hub bearing
retainer 2544, and tighten the stud nuts sncur:E'

Bolt the synehronizer 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 17687, under the governor
ense Lming pointer 25444,

~ Take out the flat head machine serews on the speed regulator
dinl 2546, and remowve the Ii:i“m 2540, Asscmble the adjusting
sgerew housing 1971A complete with the handwheel, on the syn-
chronizer gowernor case; then tighten the cap screws. Tum
the handwheel IG02A in a clockwise direotion until the regulating
apring 222A haz only a slight initial tension, then insert the
indieater pinien with the hand 2547 pointing to zero on the dial
2546, Fasten the dial serews,

After refilling the synehronizer case with oill and pounng o
emall quantity of oil on the pinion through epening for plug
2545, the engine will be rendy fo start,

11. Checking Existing Installations

Impnrtanca of me A.lig-nm-aut.—']"hv importanes of
knowing that the proper alipnment of the crankshaft and ex-
tension shaft is being maintained eannot be over-estimated. I
Amn in:pmp-e':r zL“ﬁ,.lIl!'u‘!hI! 1s (17 Nlrrl,'lch,-el, SIS |:||g:|||4|.].|;|_-.- [ £x ] I:hq_:
engine may result. In checking owver an existing installation,
read very earcfully the points covered in 3. Installing the
|':I:||1i:|.|'\- and Dirive ['fqllipml-u'l," TEes & and 8.

Fig. 28, Bynchronizer with Hand Wheel and Indicating Dial
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III. OPERATING INSTRUCTIONS

Nota:—All re
HRepair Charts a

General—The following instructions refer particulardy to &
firat start, or to & start after a long shut-down. Subsequent starts

will not require such detailed preparation.
1. Before Starting the Engine

(a) Inspect the Enging.

Make & final check of the complete installation. See that
the engine is properly lined up and fastened securcly to the
foundation. Open the compression reliel valves and bar the fly-
wheel over saveral complete revolutions to make certain that all
parts mova freely.

(b} Fuel Syatem.

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

ir charts referred to are in “Section VI,
List" beginning on page 33.

Fuel—1se an approved fuel oil. For cold weather operation,
uge & fuel oil that will Sow readily at the atoospheric fempers-
ture fn which the engine is to operate.

Fill Storage Tank and inspeet for leaks.

Fill Gravity Fead Fusl Regulator, if cne is used, and
inspect for leaks,

Prime Fuel Bupply Systern—Remore the ecover (036D), on
the fuel suction and overflow fitting and pour in strained fuel
until the suction line and filter bousing are full. Then replace
the cover, and fll the fuel reservoir, (See Repair Chart No. 10).

Prima Fuel ection Pumps and Valves—With the
fuel gystem filled and ready for priming, procesd ms follows:
Loosen the air vent plugs in the fuel injection walves and
ime each injection pump, tube, and valve by moving the hand
Ew b the right side of the fuel reservolr back and forth from
“Run” to “Prime"” positions. Repeat until fuel free from air
bubhlea iz forced out around the threads of the went 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 eylinder
is primed, the engine must be turmed 20 that the suction valve
for that pump is closed.

FLYWHNEEL KEY

(¢) Lubricating System.

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

Lubricating Qil—Use a good grade of lubrieating odl that
has been recommended by s reputalile oil eompany for use in &
Diesel engine. The oil should eheck with Fairbanks, Morse
specifications and should be free flowing for all temperature
conditions in which the engine will operate.

Fill the System—Remove the lubricator filler cap and
ur in oil until the level remains constant. [(Surplus oil over-
owa to the clean oil sump). Disconnect the longest lubrieator
tube at its connection to the enging, -and crank the lubricator
until ofl is discharged, then reconnect the tube, Crank the lubri-
cator again for 30 or 40 turns so that all bearing surfaces supplied
hﬁ' the lubricator will have an a.mdp!n supply for starting. Watch
the oil level in the lubricator, and add more oil if necessary.

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

Fill the ol filter storage tank to the maximum level.

Remove the crankease eovers. Spread the air seal riﬂﬁ;;nm
the erankesse webs, distribute lubricating oil over their i
gurfaces; then release the ri ench erank down a
with & hand oil can squirt oil into the mnkl};m oiler rings to
insure lubrication to the crankpin bearings. Then replace the
orankeass GOVErS.

Do not, under any circumatances, pour oil into tha
crankoases.

Turn the fywheel several revolutions to distribute the ol

(d) Cooling Water System.

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

() Air Starting System.

Cheek 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, seale, ete, Make the final connection of the
air line, and charge the tanks to 250 lbs. per sq. in. Inapect the

7\ = \
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A—Standard Rotation

| EEELTITS
B—Revarse Rotation

Fig. 29. Directicn of Eotation and Position of Piston and Flywheel Eey 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 5T0R Egm Repair Chart
No. 14}, from the fuel reservoir, and the air siart check valves
(853B), (Bee 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 Flywhesl, Controls, Valves, ate.

Flywhesal Posltion—Refor to Fig. 20, The standard direc-
tion of rotation is clockwise when looking at the engine from the
governor end. See A in Fig. 20. With the reliel valves in the
eylinder heads open, turn the fiywheel until the crank nearest
the governor is about 10 degrecs past the upper dead center.
Determine the location of the rmnﬁ??u question by noting the
Ioeation of the Aywheel kev.

Ralisf Valves—Close, the compression relief valves,

Fiol System—FPlace the fuel control lever in “Run® posi-
tion. Then open wvalves in the fuel line to place the system in
aperation.

Cooling Water System-—3tart the cooling water pumps,
and check the operation of the system. Be sure that all water
jackets are full.

Alr 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 hawve bean carried out, the
engine iz 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 cvlinders and rotate the crankshaft.
Ignition should occur as soon as the engine attaing a rota-
tive speed. Beturn the air control lever to the “Run" position
&8 2o0n a8 ignition cccurs,  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 Crlinder Enginss—=Single cylinder engines
will generally start more prompily, especially in cold wenther or
when heavy oil iz used for fuel, if the starting air supply is shut
off as soon as the l:ﬂ]g'iltl: attains a good rotative . There-
fore, after agpl!rl the starting air as deseribed in the preecding
paragraph, bring the air control lever back to the “Run” posi-
tion, and allow the engine to const; i.e., to continue its rotation
on the impulse of air just received. 1f ignition failz while the
rmFiuc is coasting, repeat the operation above, always giving the
cylinder & new impulse of air to Keep the engine rotating.

Starting in Low Temperatures—Any engine of the full
Diesal type will start readily in moderate temperatures, but in
c;trnmr:fy low temperatures, the following conditions may retard
the start:

(a) The rapid dissipation of the heat of com jon through
the cold q;.r]jnher walls, and the refrigerating egect of the ;ﬁd
high pressure starting sir may lower the temperature to such an
extent that the fuel will not ignite readily.

(b) The high '.'imm[L{ of the fuel oil may retard the injection
and epunse an ineflfective fuel spray.

() The high viscosity of the lubricating oil upon all rotating
and reciprocating surfpces may ecause the engine to furn so
glowly that combustion is affected.

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

(n) Pour about s pint of lubriesting oil inte ench cvlinder
throwgh the head. This helps to seal the piston rings and inerease
COPTEEsion,

(b) Use starting cartridges as outlined below.

(o) [f possible heat the engine room.

(d) Heat the jacket water,

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

{) Use lubricating oil that will flow freely for all temperaturne
l:"I_JI itions in which the engine will operate or heat the lubricating
ail.

Gazoline or other highly volatile fuels must never, under any
aipcumstances, be used lor starting,

Using Starting Cartridges—If the cogine doea not start
after several attempts, do not exhaust the supply of starting air.
First make certain that fuel is being injected. £TL PETIOVE One
or two of the starting cartridge plugs in the eylinder heads on
oylinders which do not receive starting air, ingert and ignite
the starting ecartridges and replace the plugs. Then repeat the
starting operation as outlined abowe,

3. After the Engine is Running

Pogition of Controls, Valves, atc.—As soon ns 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 mowve 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.

Chack Fuael System—Determine if the fuel system is operat-
ing properly. Check the operation of the fuel supply %umﬁ:t by
walching the fusl level in the reservolr gauge glass, b lawel
should remain constant.

Check Lubricating System—Lift the cover of each of the
main bearing cans, and see that all of the main bearing oil rings
are runnin ly. See that the clean oil pump is maintaining
the il in l.!iu: luEricatur to the averflow ]wd]? smg that the lubri-
cator is functioning properly.

Check Cooling Water System—Determine if the cooling
water svstem is operating properly. Adjust the controls =0 that
the eooling water outlet temperature dees not exceed 120°F. to
140°F. for direct cooling systems and VG0°F, for indireet cooling
systems, The maximum difference between the inlet and outlet
temperatures must be restricted to 15°F,, but it is recommended
that a smaller differenee he tl'l:'li]!ll!l'iit[‘i!r. Bee “Cooling Water
Circulation Hates" on page 13.

Charge Air Tanks—FPump up the air pressure in the air
tanks. Om installations whers the air compressor iz driven from
the main enging, charge the tanks to the maximum pressure of
250 lbs. per eq. 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. Btopping the Engine

Fozition of Controls—To stop the enging, bring the fuel
control lever to the “Step" position.

Crank Lubricator by Hand—While the engine is slowing
down, turn the lubricator crank 25 or 20 revolutions, so that the
pistons and evlinder walls will be properly lubricated for the
pericd of shut-down, as well as for the next starct.

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

Drain Cooling Water in Freezing Temperaturaa—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 oceasional h]y hand eranking 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 VIL
Repair Charts and List"” beginning on page 33.

Cleanliness—Keep the installation clean and in good order.

It is our obacrvation that when such is the case, little trouble s
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 o regular inspection routine, and to

assist ownerg and engineers in making up a suitable rountine, the

following suggestions are offered

1. Daily Routine

(a) Under “After the Engine is Rumnin,g
found eertain duties that should be perf nrm ter every start.
(b} Inspect fuel lewel in storage tank.

() Where o gravity fecd fosl Iatar is weed, b f
leakage 1hrnugh$ﬂ,el"{mL el regu 15 inspeat for

; (d) Inspeat water levels in cooling system tanks, hot wells,
ke,

(&) Inspect levels in the lubrieating ofl storage tank, lubri-
cator and main bearing oil wells

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

(g) Wateh the drains from the crankenses, These drains dis-
rge into the lubricating oil sump at the governor end of the
base, and may be inspected after remowing the sump cower.
Be sure that the drains are open. Under no ciroumstances
shonld oil evar be allowed to accumulate in the crankcases.

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

(j) 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 deain off any
accumulated water.

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

(¢) Clean the lubricating oil sump, strainers, ete., at the
ernor end of the engine. To drain the sump, remove the

nipple (2516). (See Repair Chart No, 10.)

3 C1¢mt l'hl: lubricating oil Alter. See instruction card fur-
nishe

(e) Check bearing terperatu hand. Normal tempera-
tures ara such th.a.t';fm hand may ha-bg.ell;l on the hne?x:[ng.m

() Remove upper base hand hole covers immediately after
engine is shut down. Check connecting rod bearing tem
tures by hand. Inspect pistons, eyvlinders, ete. for proper Iluhr -
catlon. Inspect crankpin oiler lubricator tubes, Examine con-
necting rod bearing bolts and cotter keys. Try connecting rod
bearings with crowbar for looseness or wear. Heplace hand haole
COVErs.

(g) Check water hardness.

g 26 will be

3. Monthly Routine

(s) Inspect and clean exhaust ports, exhaust nozzles, and
points of thermocouples of aceumulated earbon deposit.

(b} Clean air suction valves,
(g} Clean erankpits with kerosene. Reach well up into the
SCAVenging air passapes in the cylinders.

{d} Drain water and sludge from lubrieating oil and fuel oil
storage tanks, using the drains provided for this purpose.

{e) When the engine is in standby serviee, or is not in regular
aily operation, remove all air starting valves (570B) (See Repair
Chart No. 14} and air start check valves (353B) (See Repair
Chart No, 7), and clean the stems with fine emery cloth. Lubri-
nate the stemsa when replacing the valves.

([} Cheek and adjust injection valves.

4, Quarter Annual Routine

(a) Remowe eylinder inspection plates, and examing for seale,
If any deposit is found, consult a reliable manufacturer of water
softening systems for suitable treatment.

(B} Inspect all walves in the fuel injection and fuel supply
pumps.

{g) Drain the entire lubricating ayfsbem and umrmm!d} mh
out with kerosene all parts in which collect,
This applics to the main bearing oil “’l—i'—d gm'crnu.r ouumg. ail
atorage tank, foroe fecd lubricator, oil pumps and piping.

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

5. Semi-Annual Routine

(o) Pull pistons for ingpection and cleaning. HRemove nn%
rings that are stuck and clean the rings and grooves. Wash o
with kerosenc. Examine connecting rod bearings.

b} Emm:lm eylinder walls. When cleaning the eylinders
and exhaust and intake ports, place a pieea of cloth or canvas
over the top of the ¢ lmﬁ: nnl:l then with a piston ring ;]ﬂaccd
over the canvas, push both canvas and ring into the cylinder
bore until they are well below the ports. This & emment will
provide & mmfmr:]c to cateh all of the carbon, ete., which would
otherwise fall into the crankease. When the work La complated,
the ring, canvas, and carbon may be withdrawn by pulling up-
ward on the edgca of the canvas. Clean the cylinder b at
this time, oo,

o) Inspect the inner surface of the exhavst port bridges and
of the eylinder wall adjacent to the ports. There is a tendency
for the east iron around the exhsust gm'ta to grow due to the heat
of the exhaust , and this surface must be kepd even or
slightly below lﬁ eneral bore of the eylinder. (See “G. Cyl-
inder Exhaust Ports," poge 200)

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

6. Annual Routine

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

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

(e} Clean the main fuel tank with boiling water and washing
n.
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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 iz excessive clearance between
the crankshaft and the upper main bearing shells, To determine
the actual bearing clearance and make the proper adjustment,
procecd as follows:

Remove the bearing cap and upper shell. Do not remove the
shima. Place four pieces of pure lead wire over the exposed
journal, one lengthwise and three crosswise. Replace the upper

ing shell and cap, and screw the nuts down to their original
position. Then remove the cap and shell and with an outside
micrometer, messure the thickness of the compressed wire. Then
add or remove sufficient shims on ench side of the bearing to
give 0.0047 to 0.007" clearance. After the adjustment iz made,
and the engine is in operation, note the bearing temperatures
from time to time.

Main Bearing Bemoval —When the bearing cap, upper hali
of the bt'urin? shell, shims, and the oil ring have been removed,
the lower hall of the bearing shell may be rolled out affer first
relieving it of the weight of the crankshaft by means of a small
jack pliced under the nearest erank web, ations in the
ahell will assist in rolling it out.

Hew Bearing Shalls—New bearing shells, which will inter-
change with those on the ine, can be furnished from the
factory. It will be necessary Dlggﬁt the lower shell to its bed in the
lower , 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
ita share of the load from the crankshaft. Adjust clearance as
outlined above.

The lower shell is lined with *“Bermax™ babbit and, for
snieoeaa]nl Operntion it st b ftted to a I'L]ﬂ% h-l,-::n-i:lp“' lltr\mu;h-
out an are of at least 1207

“Time Saver” should be wsed to produce a good bearing
surface.  “Time Saver” and instructions for its use may be
obtained from Fairbanks, Morse & Co, or from Time Saver
Produets Co., 31 So. Desplaines 8t., Chicago, I,

2. Connecting Rod Crankpin Bearings
Connecting Rod Crankpin Bearing Adjustment—Ad-

justment of the connecting rod crankpin bearings i3 necessary
when there iz exeessive clearance. To determine the clearance
and make the adjustment, procesd as follows:

With a bar placed under the conneeting rod crankpin bearing,
ory up en the bearing to see if there is excessive clearance.
!Eﬁmnhuuld be no up and down movement of the bearing,
Bhould the bearing have excessive clearance take out | or 2
ghims on each side of the bearing until there is no up and down
movement.  After shims have Leen 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 beanng will not move sidewise on the crankpin, then
shims must be added until the bearing is free to move sidewvise,
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 eracking
replace them with new annealed cotters.

Connecting Rod Crankpin Bearing Removal —With each
engine, there are furnished two piston clamps (2600) (See Hepair
Chart No. 19), for supporting the piston and connecting in
the eylinder while the connecting rod ernnkpin bearing is being
removed. When a connecting rod crankpin bearing is to be e
moved, fasten these clamps to the lower end of the eylinder
wall with the eap screws provided allowing the end of the elamp
to prn:l]!ect up into the cylinder bore. Remove the connectin
rod bolts, ing cap and shims; then, as the engine is ha.rrag
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 manncr of supporting the conneeting rod and piston makes
it unnecessary to remove the cylinder head and connecting rod
when renewing the connecting crankpin i Boe surs
to remove the piston clamps as soon as the connecting rod
erankpin bearing is reassembled, otherwise serious damage wil!
result to the piston and cylinder.

Connecting Rod Crankpin Bearing Renewal—The con-
necting rod crankpin I:rmrillF box sand cap may be renewed if
nepesaary,  The bearing iz lined with “Bermax™ babhbit, For

successiul operation it must be fitted to a 10055 bearing through-
out an arc of at least 120° on both the upper and lower bearings.
The machining clearnnee of the bearing is D" o ﬂ.ﬁ,
When the bearing iz 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.

“Tirme Saver' should be used to produce a good bearing

surface.  “Time Saver’” and instructions for its use may ba
obiained from Fairbanks, Morse & Co, or from Time Saver
Produsts Co,, 31 S0, Deaplaines St., Chicago, [1.  Alwaya insert
the cotter pins in the heles 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 conneeting rod erankpin bearing has been fitted to an engine,
inspect it mt intervals after the engine has been started, and
apply the load gradually.

Wick Oiler—The crankpin bearing eap is fitted with a felt
oil retainer which aets ne an ofl reserveir to furnish lubrication
when the engine iz first &

3. Air Stop Ring

The air stop rings prevent the escape of air from the erank-
cases through the beanings, They are machined very earefully
with the baze to secure tight joints.  All of the rings are of the
split type and may be removed without dismantling the engine.

4, Crank Pin Dil Rings
These rings collect lubricating oil from the force feed lubri-
cator tube and deliver it to the eonnesting rod arnk pin bearings.
They are of the split type, and can be re or raplaced with-
out dismantling the engine.

6. Pistons

Removing Plstons—The pistons with connecting rods may
b withdrawn after the exlinder heads and connecting rod bear-
ings have bean removed. Two 24" tapped holes are provided in
the top of the piston so that eyebolts may be used for lifting the
pigton.

Piston Rings—During the periodie inspection of the Fig:tuu,
the rings should be examined. All piston rings should work
frecly in their grooves, for if they are :mnwcd to stick fast, gases
will blow past them, and ecombustion will be poor doe to low
compression.  If any rings are stuck, they should be removed
and the rings and grooves cleaned.  Before removing a ring,
mark it 50 that it can be installed again in the same position,

If the rings are gummed (ast in the grooves, & hot solution
eomposed of one pound of lye to three gallons of boiling water
will assigt in frecing thems. Use this treatment only wEﬂn the
piston is removed from the cvlinder. Wash off the solution after
the parts are lossened. Clean all parts with kerosene or light
lubrieating oil, and lubricate them thoroughly before replacing
in the engine.

0il 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.

Headla Eoller Piston Pin Bearing—The piston pin bearing
i of the nesdle roller type with three rows of needles (or rollers)
fitted in the apace provided between the hardened ateel 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 rencwed.  The Hluslling fit=
tightly in the ned, When a bushing 5 to be replaced heat the
end of the rod to 160°—180°F, in hot oil and then put the bushing
in place.

~ Bervicing Needle Type Piston Pin Bearings—Each piston
pin bearing should be dispssembled once o vear and cleanced
thoroughly. The needles should be rinsed in kerosene, and all
oil holes in the piston pin should be cleaned out.

Dizaszambling the Bearing—In disassembling the bear-
ing, proceaed as follows: With the piston and connecting rod
assembly removed from the engine, lay the piston on its side
with the piston ﬁf“ horizontal, or if & hoist is available for lifting
the rod, stand the piston upside down. Take out the headless
sot serow, spring and dowel which hold the piston pin in the
piston. See A,gf‘ig. 3.

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 ﬁm: h with the piston
pin sleeve, When the sleeve is in position in the eonneeting rod,




V. Servicing Instructions—Fairbanks-Morse Diesel Engines

FL00E, Fage 39
Jan., 1940

FreT ON PYN

FETON BIN BUSHING
NEEDLE ROLLERS
RETAINER

FISTOMN FIN SLEEVE

-

oL
SCRAFPER

| A
Fig. 30. Disassembling Needle Roller Biston Fin Bearing

the sleeve serews should be tiphtened agninst the two end retain-
ers. The connecting rod wlt%u the piston pin bearing may then
be removed from the piston as shown in B, Fig. 30, after which
the eomplete bearing sssembly may be ulippu§ 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 esch row,
Each bearing on the 14x17 engines has 237 needle rollers, or 79
in cach row, Rinse the parts in kerosene and clean out all il
holes in the piston pin.

Asgembling the Bearing—1st DMethod—Install one
retainitiy ring at one end of the piston pin sleeve and tighten
the sleeve serews, Place the sleeve in Iﬁc connecting 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 seeond
row of rollers. Repeat for the third row and install the other
retaining ring and tighten the sleeve serows.

—PISTON BiN SLEEVE
| = RETAINER
|'I ~NEEDLE ROLLERS
[ I RUBBER BAND

|

PISTON PIN
BUSHING —___

|| e
| - R
f“-".-_-:::::iill:_' :“a'::::"ﬂr:;
‘et ] (L T i
L
A 8 € [S5YHATET]

Fig. 31. Assembling Needls Roller Piston Pin Bearing

Asgembling the Bearing—2nd Method —Install one
retaining ring at one end of the piston pin sleeve and tighten the
sleeve serews.  Then stand the sleeve on end with the retaining
ring at the bottom. Slip & 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 4 complete row has been built
up. Pluee o retainer on the slepve against the ends of the rollees,
Add another rubber band for the second row of rollers and
repeat the above procedure for the sccond and third rows,
Then install the retaining ring on the top end and tighten the
sleeve serews,

To a=ssemble the bearing in the piston, reverse the pro-
eedure outlined in “Dizsmsscmbling the Beanng'™

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 should be thoroughly cleaned and the eylinder
walls carefully examined.

Oceasionally, when an engine i operating under a wvery
heavy load or possibly under an unfavorable exhaust condition,
the brid around the exhaust porta may have a tendency to
grow and to extend into the eylinder. This condition should be
checked with a straight edge when the eylinder is o and the
extending metal removed by rubbing down or enre[uﬁ_f*ngr'mdim.
It-_lila :.]mnr:-t:-:ﬂsnry to relieve the surface bevond the surface of the
eyhnder,

7. Piston-Cylinder Head Clearance

Adjusting Clearanes—The piston-oylinder head clearanos
may be adjusted by adding or removing shims at the joint
between the foot of the connecting rod and the eonnecting rod
bearing box. The connecting rod bolts must be removed to make
the adjustmant.

Checking Cylinder Head Clearance—1st Mathod—The
preferred method of checking the clearance is to turn the crank
to top dead eenter, loozen the conneeting rod bolts and pry the
rod up until the piston hita the eylinder head, Mensure the
amount of movement, which indicates the clearance. The
movement showld be 367 to 357,

Checking C Head Clearance—2nd Method—A
close check on the piston eylinder head clearance may be made
as follows: With a cold engine, remove the injection valves on
the cylinder to be checked. Bar the fiywheel over until one of
the pistons is near top dend 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 and the sloping
portion at the top of the piston. Then bar the flywheel so that
the piston over top dead center, remove the wires and
mensure their thickness, which will be the actual piston cylind-
er head clearance. The clearance at the closest point should be
54" to 35", Repeat the process on the other cylinders.

Compression Fregsures—The compression pressures shoubd
e taken while the cngine 8 at operating tom ture, nnd
should be from 480 to 510 Ibs. per sq. in. The firing pressure
ahould be from 650 to 700 lbe. per sq. in. Cheek the pressures
by means of an indieator. The indicator cocks should be in-
gtalled in the holes provided in the eylinder heads. It is not
necessary to connect wp an indieator drve to obibain the pressure;
pulling the indicator by hand will give the desired resulta.
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8. Air Start Mechanizm

Air Start Valves—The air start valves (570B) (See Hepair
Chart No. 14), lecated in the fuel su :Et'h- restrvoir casting just
behind the fuel injection pumps should be inspected oceasionally
and reseated, if necessary. The plugs (903) must ba remowved
before the valves can be taken out. The valves may be rescated
in thi usual manner. Be sure to replace the parts in their original
position.

Air & Shut-Off Valve—The air starting shut-off
valve (2294B) Repair Chart No. 14}, is of the dise type and
is held in position against the valve enge (2203E) by means of o
gpring. In the event of leakage betwesn the valve and cage,
reseat the valve to its seat on the eage by lapping or grinding.

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

9. Fuel Injection Pump

Begeating Injection Pump Walves—The injection pum

ves must be reseated at intervals, for leaking valves will .ICS'LI.iI:
in dark, smoky exhaust and irregular engine performance.
Refer 1o Repair Chart No. 11B, when removing the walves for
reseating. In grinding the valves, use a fine earborundum paste,
flour of glass, or pumice stone mixed with oill. Never use emer
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 serew driver slots for rotating them while grinding.  IMs-
charge valves are cup shaped. A small stick shaped o fit into the
valve may be used to rotate the valve.

10. Differential Fuel Injection Valve

For servicing information on the differentisl fuel injection
valves, see Instructions No. 2760, latest edition. The injection
valve should be cheeked in about 200 hours after the first start
and at monthly intervals thercafter,

Whenever an injection valve is being installed inthe eylinder
read it must be clamped down very liﬁftll}' and evenly a8 other-
wish the extreme pressure of injection may disturb the location
of the parts and eause 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
e reset to their ﬂri_gilmi position, The eylinders are numbered
1, 2, 3, ete., with No. 1 eylinder at the governor end.

Method of Timing—The method of timing the injection iz
to clamp the governor spider (5011) (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 timin
correct for No. 1 evlinder, timing for the other cyvlinders wi
be eorrect automatically.

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

Injection Timing—Injection timing is propery set at the
the factory for best performance with an average fuel.  For
|t|_":|.-.'|'|-r or ig]-lm— I'IIH.H it may b neeEsEnry o m!juf.t, th:n 5|:tti1:||;{,
This can be determined from the full Lond firing prossures.

Fig. 33. Adjusting Injection Setting

Dead Center Setting—With No. 1 pisten 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
[T,

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
injeated to evlinders with low temperntures, and less to thoae
with high temperatures,

Mothods of Exhaust Temperatures—The most
satisfactory method of taking exhaust termperatures is with the
wse of a pyrometer which is furnished when ordeped inlly. In
the absence of pyrometer equipment, an exhaust thermometer
may be used.

Exhaust Temperatures—=sine: the exhaost temperatures
will vary with the installation, the readings taken by the factory
reprisentotive when the engine was first started should be ob-
tained. Subsequent readings taken under similar conditions
should conform within reasonable limits, Before making aoy
adjustment, be sure that all thermocouples are clenn, and that
the injection system is operating properly. Under normal full
load operating conditions, with the engine in 1 eondition
and with an approved exhbaust arrangement the exbhaust tempera-
ture should not exceed 420°F, The difference between the
individual cvlinders on an engine should not exceed 30°F. for
full load or 6B0°F, for fractionsl] loads to maintain tle |"_l.'[ir|dr'r.s
in balance.

Fuel Injectad Determined by Suction Valve Closing—
The amount of fuel injected depends upon the closing of the
suction valve (F) (See Fig. 1}, the carlier the valve is elosed, the
more fuel is injected, and the Iater the valve is closed, the less
fuel is injected.

Suction Valvae Clozing Affected by Valve Clearance—
The time of clesing of the suction valve is affected by the amount
of clearance between the upper push rod stem (R) and the suc-
tion valve (P) messured with the eam in low position. With a
gmall elearanes, the suetion valve will be lifted farther off its
seat, and will close later. With a large clearance, the opposite
ig true. Thus, if less fuel is to be injected into the evlinder, the
clearance rmust be decreased, and if more, the clearance must be
inereased,

Buection Valve Clearance—The clearance between the sue-
tion valve and push rod should be from .015% to 050" on 12"x15"
engines, and from .015" to 0607 on 14"%17" engines wiih the

ernor cam in low position. To measure the clearance, remove
the pump case housing cover (549A), the fuel reservoir cover

A), and the injection pump disch valve (91}, spring
537), and suction valve spring {&‘D} With the governor cam in
low position, hold the suction valve down on its seat, and lift
the upper push rod stem (H42A) apainst the valve, Then insert
the thickness gauge (feelers) between the push rod stem (G42A4)
and the adjusting serew (626A). (See repair chart No. 11B.)

Sealed Push Rods—The suction valve clearance is adjusted
correctly at the factory, and the adjusting serew on No. 1 pump
is scaled. On single cylinder engines, no further adjustment
should be mode, it on multi-evlinder engines, occnsional
adjustment is required to keep the load I'nlanccfnn all eylinders,

justment should always be made on the unsealed push rods.
By following this procedurs, No. 1 eylinder is used as the key
evlinder, and all other evlinders roust be adjusted to i,

Making the Adjustment—The adjustment is made by
either lengthening or shortening the push rod. Lengthening the
Eush rod results in decreased clearance, the suction valve ¢

ter, and the amount of fuel injeeted is decreased. To make the
adjustment, loosen the adjusting screw nut (), and then while
Il I“felhﬁ push rod (Q) with & stiff wire or nail inssrted through
the hole in the , turn the ing 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 balanes the load, make further adjustments, until the
pyvrometer indleates exhaust temperntures all within a limit of
F0°F. at full load.




V. Servicing Instructions—Fairbanks-Morse Diesel Engines

JI00E, Pags 31
Jan., 1040

Fig. 34. Adjusting Push Rods

13. Fuel Supply Pump

Suction and Discharge Valves—The fuel uup]:lﬁx mp
should be inspected oceasionally, and the suction amnd |$¢i:1411m¢
valves (S19A]) rescated, if neceszary. (See Hepair Chart No. 100)
To withdraw the valves, remove the fuel reservoir cover plug
{2112), and cap (G20A).

Strainers—The fuel suction strainers may be cleaned after
removing the cover (88613) to which they are attached. Hefer
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
fushing with gasoline or kerosene. It may 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
regervoir. Drain the fuel regulator reservoir frequently to remove
any accumulated water or sediment which might interfere with
the operation of the engine.

156. Force Feed Lubricator

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

o TR . Cylinder feeds—16 drops.
12*%x15" Engines—360 r‘r"'m‘{(:mnkpin i rjnym.

PR inas—300) Cylinder feeds—14 drops.
14x17" Engin r‘p'm‘{ff-ank|:in feeds—21 :Irq,!:ps.
Checking Lubricator Feeds—To check the lubricator

feeds, first count the mumber of impulses per minute made by
the lubrieator with the engine runmmng 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 impulss at which the lubricator should be sef.  With engine
stopped, and while hand eranking lubricator, count the drops

rimpulse, If necessary, make the adjustment as outlined in the
ubrieator Instruction Look.

Cla Lubricator—Ses lubricator instruetion 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 o 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. hot water or steam is not available, use &
washing tank three-fourths full of kerosene or washing soda.
Hold the cell horizontally, and move vigorously w nmfduwn.
It is not esscatial to have the cell perfectly clean as n.F]':'
of dust has a tendency to increase the efficiency.

ght coating
17. Exhaust Equipment
Hecessity for Cleaning—Although the uﬂfiue may be

operating with a good exhaust condition under full load or less,
flakes of earbon, tar, eto., will collect in the exhaust line unless

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

18. Crankshaft End Play

The end ]'.llu.{ of the crankshaft is adjusted by thin shims

EI]““’ between the ale stop ring and s shoulder on the crankshaft.

3 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. 5774 for
thick shima (used only for 14"x17" engines), and Repair No.
S78A for thin shims,

Adjustment—If the end play beoomes excessive, it may be
reduced by adding shims, always adding two halves at a time.
On engines of more than one eylinder, an equal thickness should
be added to both points of adjustment, if possible. In making
this ﬁn‘]ﬁuxbmcnt. always allow 0257 to 0357 end play, and take
capecial care that all the other stop nngs bave greater clearance
than the two taking the end throst.

13. Changing Rotation

BETEATS

B
Fig. 36. Reverse Rotation Governor Diagram

Changing the rotation of the engine must be done by & 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 faetory & new governor
spider with injection and povernor cams, and alzo & 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 remaching the old parts in the field to obtain reverse

rolation,
20. Changing S8peed

Fig. 36. Changing Speed
To inerease the engine speed, t hrteh the governor sprin

by means of the adjusting serews W; fo decrease the 3
reverse the operation. See Figs. 35 and 36.  Adjust the two
springs so that they have equal tension.

21. Woodward Governor

_ For instruetions on adjusting Woodward governors see the
Woodward Covernor Co. Bulletink W-2 covering Type 10
EOVETTNOTE.
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12. INSTRUCTIONS FOR ASSEMBLING MODEL 32 ENGINES DISMANTLED FOR SHIPMENT

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

sluipped:
1. Partially dismantled

2. Totally dismantled
&, Complately assembled

This section deals with a totally dismantled engine. If it is only
partially dismantled the ereotor may finish assembling it, using
only the instructions which ecover 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.

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

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

D not install the flywheel until after the bearings are tight-
ened down ready to run,

Upper Bases—Insiall 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 arc
plainly marked on the front gide. The dowels for locating the
upper base are shipped in pluce in the lower base, The gaskets
are in & metal container,

Cylinders—Flace the cylinders on the upper bases. Line
them uwp so that the drilled spots at the joints line up exactly.
There are no dowels between the evlinder and the upper base
g0 the spots must be matehed, The gaskets are in a metal eon-
tainer,

Pistons and Connecting Rods—The connecting rods and
both halves of the connecting rod bearings are stamped with the
eylinder 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 =ame

relation a= they are when they leave the factory. The shims
between the conneeting red 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—BEe sure the eylinder
heads are assembled properly. Each head is stamped on the
front side with the cyvlinder number. To check the evlinder
head clearance first turn the engine over by hand to see that all
parta are free and then proeeed as indicated in zection 7 on
page 20, [Use the second meetlod,

Govarnor—The governor i3 left on the crankshaft excopt
in the ease of the Woodward governor., For installing the Wood-
wanrd governor see Instructions 2518, In this ense it is not neces-
aary to consider the seetion eovering the removal of the standard
RBOvernaor,

Injection Pump—The injection pump housing is removed
with all parts in place and the crankshaft iz removed without
disturbing the governor and then the injection pump housing is
put back where it belongs. In the 4, 5 and § cylinder engines
it i= necessary to remove the rocker shafts for the lower rookers
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 eams when the pump is replaced after layving the crank-
shaft. Then the rockers are reassembled for operation. To re-
move the rocker shaft, first remove the smoll 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 glip out lewving 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 Plping—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 platiorm.

General—Too much care cannot be taken during the assem-
bly of the engine to be sure that evervthing is clean and works
eagily and is free from leaks, When the assembly work is fnished
the engine may be installed in the normal manner, See the
complete section on Installation beginning on page 7.




V1. Repair Charts and List—Fairbanks-Morse Diesel Engines

an., 1940

VI. REPAIR. CHARTS AND LIST
Explanation of Repair List

Complete Assemnbly.—The complete assembly number
shown in arﬁebﬁ]d face type and followed by I.Im](-ua:r " (indi-
cating complete) includes all items to the next horizental line.
A complete mmhly may be ordered *‘less" any itema unless the
words “Not furnished separately’” appear agrinst those items.

EBracketed 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) eannot be furnished axeept with all the parts in the bracket.

Individual Repair Parts.—Individus! 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, withouk deluy, give the complete deseription of the
part, or parts wanted as shown in the following example,

1. %uantdty of parts wanted, “one,"

epair number, “11."*
3. Name of part, “evlinder."
Engine Model 32514,
Hum;::dr of eylinders and model, "4 evlinder Model 32114

i

. Engine serial number, “No. 576972

. Bpecify ARIL, ARZ, AR3 or AR4 where found in list as
with 4227 an page 36. See Fig. 37 on page 54 todetermine
engine arrangemment.

Sample Rapair Order.—The repair order in this case should

read: One “LE" l:I'.Im-dcr for 14"x17" 4 cylinder Model 32E14

Diesel Engine serinl number 876072,

-2

Index of List Divisions

General Engine Parts and Platform. .
Upper and Lower Base. .
Crankshaft Flywheel and anng Ehella

Catboard Bearing and Pu.l]eys o

Cylinder

Piston and Bn:mechug R.;d
Cylinder Head and Valves. . Ty
Exhaust Pot and Pipes. .
Governor Rocker and Push Rods. .. .o..vueiveree.n ... i
10. I-tu:l HReservoir, (hl Pump and Ofl Sump............... 52
11. eetion Pump Rockers and Hﬂll&lllg ................. b4
12. ieator and Air Valve. . ADGAS AT AT S A
13. Air Start. Piping
14. Air Start RucLer and Push Rods
15. Woodward Governor Parts, Furmahcd. b-.' F‘ M. -& (‘.‘n o
16. Standard Governor Parts. . . B

SRR S O e 0 et
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:mﬁm'taut- items of the above information are the Repair Number 18. ater Manifold and Parts. . e e e
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270 42,43 | WOIF s | 1B gs | 1gss [T F148A o | 5403 42, 43
sr7H 4243 wiza | 5 [ g300 as | 1881 | = . 2600 31408 | 66 | S548 45
A3TJ 42 43| 10120 B 1814 4 2140 6B E565 45
5ITH 43 16134 5 1REA a8 16818 44 | 23104 5 B35 £ ESA5A 48
E27L 3 1014 5 1508 i 2340 bl 2533 BE G0 48
B2TM 3 | s 50 | 1325 8 | gag 8 | 2an 57| amgy as | 3% 7 | nser 48
w0 | | BB, [ B[z [ |8 e |G ab 8o |2, |,
' , el i
§IIF | a0n | oo | 1902 || || s 8 | w78 57 | S0l | 6
S 5| 1 g8 | 13304 38 | 13055 | g | o Sl I+ 8 | 3am o | o8 82
&1y 43 | 1paia i | 1sop 83 jenn £ Zreh 5 3
S31L 3 | m pa | lamd & 520 56, 02 T 38 | s 45
231M 5 | =g | = 13808 & 1ema 30 | amea B | w=a 5 Sesia | 30
oot 13 10452E i 1405 47 16851 a5 | 328D 02 ﬁ gg 3619 53 | s882G 20
H33A 44 Tk B | 1408 47 TEE0A 20 33T -I-E EriH Y 3833 f0 5852H 20
SRIE i3 10E5H 5a 1407 4T A28 7 RS 8T SR82] 0
Sob o] e | B o | e | 2B | 2| | K] a0 s | a7z B | ssm
=E s6 | 108s sa | teee o | ow | s | b oo i S ]| e
EITA it | 10%aa I3 2064 25 e L T B | semen o
me, | g wes |2 mom e Em aml o, R e
" £ 2551 &5 aris 43 mk 19
Y i i&% § sk | i | 8B |8 T s (B | ey
ELGD 62 1007 A 53 }’Eﬁ ﬁ 2105 55, 50| 2333B =L 404 62 | ssm4 an
490 (] 15500 1 | Fiosa 5t | ZH &4 | 2600 LA T an | a8 48
£50 45 1158 6z 155 B g | 2102B B8 | 2335 B | 2000 501 4103 I E8TT 48
EATR 48 | 193D 47 1561 g | zoo 53 | Z23aEA Gz MH! Ell 4120 FTN S T 45
gson | & | MSE | & | oA | | 39 2| Zhea | 81 | e oz |15 Bl &k | 58
: 4
BSSD 48 | 11920 47 | Emim gn | 212 g2 | == & ] mn B | sax 4 | fzma 56
1188H 47 1551 i 2113 L E253 58
ﬁ* ﬁ ey " A g || e - B35 5
1 2
E5A g2 | e | e | 182B ) s | gy eo | Z:3sa | &7 | W81 = 4500 83TOA | 43
9830 8 | iier oL | 1534a &8 | Z72a Gi || e || 2 aii7 s
DEBA 1 2 BES1
0881 g | 1iea 52 | 18s8A B5 | goma  |Gr.ez| 23404 65 | a7gs ] T 60 | es: 57
150F es | 1282 gu’| | AR B8 | Bnpg g7 | 2341 & | o 42 | 4oos 41 | s5e i
i a5 4| 1202 R | e & | 2:ma ) 85 4645 54 | A541 i
‘ 2203 2342 4 7| ssm &3
2] g5 | 1888 &5 | oony 57. 62 2 42 | arn i3
D504 63 1301 35 2205 57,62 278 &7 4765 52 | eser &
280 38,44, | 1302 a5 A gy | Doy Br62| oma o4 | o7E0 49 | 4708A 52 | ea3la &1
e i [t | e | e | e |y e | | o 0 88 | 8 | % &
35 i i .
MiB 82 | pagea 3 | 1si8A g5 | 200 B3 | szgqn a5 mﬂ ﬁ 49065 0z | &saom [
2348 87 | 150an g5 | l07 g | 2 5 | oo A || o | 4067 6z | eosz ]
s a7 13004 a8 161580 &8 gy ﬁ'?" 2340 4 70l 82 | 4ar1 e 6777 53
298 il 1020 67 | DaeAE 6z | 2360 57 | zmaga 5 | 47T 82 | 8544 0
IR a7 ﬁgﬁ* ﬁ 10678 I T o | 2361 57 4s51 6z | gsha 1]
RBA - 1]
1310A 35 | 15E & | ek ] 8 | 2sm Ll [ 62 | 654D 1
18108 a5 22T L T84 82 | 4057 83 | 8sHE am
1000 1311 35 1787 5 2564 37,38 zaE) 05 | 4p50 83 | GEHF 35
1314 | L L 60 | 6o B2 | mava  psL.61] 4091 83 | GEG a0
10108 gn | 1314 3 | yitia & | =1 a7 88 = . L I (T o | dei 3
oioe | 8 | s | a0 | 17 ol 5 | = o7 | mzea | e | 33RO | G0, | &
1010F g | 13198 a8 | 17sa 20 | =4 53 54| H3ETH 67 | 3003 45 | E3m g | 7oas 18
011D 54 13300 a5 17564 30 2316 [ 2401 B2 3141 52 S50 BT TASA 40
10I1E 85 | 13mD 35 | 1706 B | sanr 5z | 2e4s 42 | 3143 62 | &360E M| 7 46

ALWAYTS GIVE ENGINE BERTAL NUMBER

EXNAUST SI0E EXHAUST SI0E

SIMPLE REVERSE -AR4
(RoTATION BNLY)

STANDARD ROTATION -A8 2

EXNAUST Si10E EXHAUET SIDE

COMPLETE REVERSE -ARY
(ROTATION AND CYLINOER)

CYLINDER REVERSE-ARF
(5TANDARD ROTATIEN)

. Fig. 37. Arrangement Diagram




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

List Division No. 1. General Engine Parts and Platform

RS

4l I
i rrd | f’

s Rapair Chart No. 1

2 12" x15" 14717
X: Before Crdering Ihp.ldrPI;:.ruaaﬂﬂ.d the [eafructions Syenbaol : 5 5 I 5 = ~ - =
&=n @ - (e
Number © 53 Cyl. | Cvl. | Cwl. | Cyl. | Cvl. | Cyl. | Cyl. | C¥l. | Gyl
NAME OF PART = o | |G Used | s Used | Used | Used [Used
1304A-C ?]lt!nrmﬂuln-{Unmplam}..................................,........ o OO I L s e L) 10 T B U] R S (6
13HA = Ris
3000 =€-’J"’ ----- | e e
1301 BROT I}I‘ﬂ' - e
1202 = sy | NS | Bae a 2 2 2 2
13030 ‘ - g el | 2
= ey | LSRR 2 - 2 2 2
i nﬁmﬂ a 10 10 10 i1 1] 1 ]
Tﬂpﬂhpmtﬂnﬂd&p e e | ] 3 a 3 3 I
= Taockwasher K o 3 3 3 a3 a 3 4
Staie Bisinger Support m.":‘ g [ 2| 3 ali|2|2]|2
E sEmamEan Ewa PEaas
. e meﬂr C‘P Lockwsshor 5 e e | e = 2 2 2 2 z
1308-AC | Platform Railing (Complete e e W | 1 1 1 1 1 1 1 1
l-‘mn.i H'an-d %lll { 1 . %MAIEW.'-. 1
FHA1S00R z
1100 " = il T4EAIZGER 1
o = Hail .| YSHAIZMGA el |l
. = Rail. Mo - veea| YREAIZ0OB ] Pt 1o |
13104 End Hand Rail.... 2EHA 2 - 2
13105 Hand Rail.,...... ¥Ml3’1?11£|lu
1310A L Rﬂ-’- YEA 1IN
12108 o H'I....... YHALZLOC
1 YEIF11B1 4 T
1 'il-.ndmalnr. YEAIT00A
i il i s il yamaaen 3| 2 2
13064 El-urHlmll'lu'I. 2 3B
ﬁl ;JI : ¥%‘Elm¢: 1 1 1 1 1
13074 uirﬂmd Iv'.ﬁ'l I. H. | Y2IA130TE
Hail 1k . Y2EAIZTCG 1 1 1 1
19580 Emdlimd-R-ﬂt-:Ie I e s e | BT T AT ERBL
T B L e e e AL 2 2 2 2 z
Hl-ﬂﬂ H'.nil J:.:u]Erul:Iul.ﬂw.:l........ e e e e S it 1 e 2 1
Stad. ... R 2 Smeel oo st roand pooad | rd 2 z 2 z
i B 1 2 = 1 z 2 z Z z
1 2 z 1 2 5 2 5 2
1pey T e | e R N [l 8 S
%1 am 4 4 : 4 4 i 4 4
: R e
rx2ig" o e 4]
.:!i b | 5 4 5 i 7 &
o e - IR T S o e S s oo 8 |FID E (10 |12 |14 |18
Et-uu'lhn-dRlllClpBﬁuﬂ'.-.-“.--............ W i I By z 2 z 2 z
T R e e A s r S dal| ] 4 | Fied z 2 z 2 z
- ! e g e e R oUP, T | e e L
1320D-AC | Platform Floor (Complota) . . s e Tk | | o el Y I | R n ] (SR ] | ] [
Fluwl"hl-u-.u...... e a s Rt o g g e T e W R S | D A ST 5
: | Yoo |-
13200 . YIEAIR0R |
. TARKAIZOR | 1
2 YOHAI320R  |.. e P [
|1330D Floor Fll.h. ul'nﬂ WEEB. . ncauns e et TIA13I00 1
Flate, a th.. TEAIZME  |..... pioy i | | Ak
1314 Plntform I."‘..rn.:l:-u ol ; VHATZIAA L | e e
A Fl BTyt o i e L g
[@roup continued on next page)
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T Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 1. General Engine Parts and Platform (Continued)

215" 1-i' 17
Baolors Ordering Repalr Parts Read the Instructicns Hymbal 12°215 x
Numbe e i on. | st | . e, | ex. | e, | o, | e, | o
B r ro wl. | L L . | T L L -,
NAME OF PART Used Il.mli 'I.I'uu].l ped | Used | Used | Used
==ntinm tNm wmdim‘ page)
13218 iFln-m- I'Ill-u Y4KA1I21E - b 1
YeRALI2ID | e ke e e ] |
13x2 Lu'lmln-ljn: Y2I1322A
13224 L YaKlazah 1o |
= " zlg" 16 | 20
- L] L] a r Ia '21}
v a LaE o LgrentedElgt | |
L = e A e ] [ PP TR E T T LR
Fistform Angl r Lnlli. ey Aot R R R O | Y2IAIZIRA |
. u ................ T coal YEEAIZIRC
13180 - .h Et.l]r Fm!:l ........................... | YAKAIZIER
- J. r "ul'll : Y4HAIZIER
- .'m[]u r En B e e e T .vo| YBEAIZIBA 1
" ﬁnl]u ............................ ... YOEAIZIREB anaas )il
Platlosm Anglo (Dpp. Su.ip Enil}, [ ¥2IAI3104 |
= Amngla (Opgp. Hl-air End). | YaJAl3lpAa
13165 ¥ Angles {Opp. S = YIKAISIC |
Platform Angle St.uh- End) . YAKAIZIOH
= Angla pp. e Pl ) o o R S ceres| YAKAIZIDB
. Angle (Dpp. Btakr Eadlau.n cvnsnns YEHAIS1DA L
= Angle (Opp. Beadr Eedleeuovcnasvaariinissnsiissasssasns| FORAIZIDE cannaf 1
15140 Flnb o Bl e R L e e el s THALIMCL & 6
120 linder to Flailorm Spaotr, .. vovevcanrmerrmasransnenins \'K’Ll.ﬂﬂ!! & L]
oor Plate Flat Hes p Bohewr, .. ] 12
- ] - - e 15 | 19
! L WE L "' = Hut, 2% |31
s = = & & Lock | 25 31
s - Htﬂll-mﬁe‘l. m'lr......... . |
- - Jam Muk. ... |
195 | Mapae Piate (Alwaya give ongine sesial numberh, o aenn | ] [ 1
SHGFORE FEYL ENGINE - A7 ASEFFOE ZAASAND € CYL ENGPES- HRSTT RELHSUE & CYE EAGINE - T
= = - = SEw = CF e L
= AT
= i
Y
B
- '"-I'E
imﬂ e L l 824
[ ﬂ | P
i d;!ﬂ"""g II
NOZTLE TO PLiMe MOZZLE TO CMION 57 [ UVION TE PUME
Rapair Chart No. 14
Hote:—When m:d.erh:g injection tubes, ARl, ARZ, ARZ
or AR4 where found in liat. See Fig. ;me)m 54 to detar-
mines engins ratatlon,
421H Injection Tube, Nozdds to Pump (317, (Complede) ... .. ooo00 o] YTAGZIL 1
421G Injection Tubw, MNozzle to Pump (207), (Complede) oo oo ioaiines]| LHASZIM ferare] [ bosew 10
L A Irun:tmrl. Tube, l.nmu. lo |"'CII:|ID [!-'.'I be (Complete) ARZ and ARA.. YIJA4TERK
Tuabe, 37}, (Completel AR and ARA,.... YEIA422LL
L P | Injection Tuabe, l.l|||n|| !-u I"unlp (7%, (Complete) ARZ and AR4... T_ﬁ“.’ﬁ-l-?‘l:‘i e | e I
] Tube, (90157, (Complete) ARL and AT, . YIRA4ZID Lo Bl |
2] [Injection TulH!' Unban to Pusnp [H:S"-f b (Camplote) ARZ and AR4 .| YEIA4EG B! e ok
VG Tube (2 )y (Completel ARL and AR3 .| Y3&JA4ZEH ERS S
SEEH |Imjection Tube, LT num 1o ]'ll:luqr -:IE-R‘] (Complets) AR2 and AR4....| YIHA4FEN P o Py wawaafaaenafl @
| Tulue, 17, (Complete) ARL and ARJ....| YIHA42FP FIET RS P AR
S5 | Imjeetion Tube, Union to PPump EIT-I. Jo [Complete] ARRZ and AR....|] Y4HAGHT e unn (ot m e | O mcts e b ] o R 4
1 Ll Tube, = = o 176%), (Complete) ARD and ARZ.,..| TIKAZQ ] P | e st becae] o
*4ENG :Iliruﬂllun Tubee, Unsai Lo Pumg (200 ﬂiﬂ'ﬂln plete) AR2 and AR .| YoHALZEN PRICT PEEE (AR e conmafunannfiinaa i
Tube, ' {19344, (Complete) ARL and ARSI .| YSHA4Z5P potes | DIERTE | i B A T ] [
42T -E:'d-l:-elmn'l"ub-r Union to Pump (2384, (Complete) ARZ and AR .| YOKA4ZTN SR IR (A I I S ] S -
Tube, Unbon to Pusap (214157, (Camploted ARL aed ARS .| YEEA4SP o Eas ] Fan i st et e e Poac ]
4260 Injection Tube, Nozzle to Union (H4%"), (Complete)................] TIJA42ED avnnl| 2 3
126F Injection Tule, Neoszle to Uslon (50347, (Compbital..ovuennenieea..| TEHARH oo e [LES e e | B
Hea Fage 50 for Injection Tube Clamps |
Note:—Injection tubes are furnished rﬂh'-pﬂum with fittings as shosm i
E;ﬂRtpur Charlt No. 1A. Filkings may be ondered separntely as
0w =
fAZA Injection Tube Cannection Cland=PUingr. ... .u.ueeenserenrnneinnnss YHADZE | e 1 z 3 i 5 ]
12H . ®  Coanection Gland—Pump.. ey e YIADSA 1 a 1
i - ®  Conpesiion Nut—Union. .. YFsp Srbed | 2 0....] 2 3 i 5 [
DA - = Canapetion "kllb—"\ﬁl.lli YHADMER] [l 2 i 1 =z 3 4 B ]
2104 B *  Cannoction Qlasd—Unlan. YEAZIOA e T [ | a 4 3 ]
2000 - *  Canmeclion L-lnnd.—‘.lnwn TJAZIOA il B i
420 B *  Conmection Mut—Pump. . FHA4IA 1 2 i 1 ] 3 4 ) i
2054 - “  Connection f‘!lmrl—-‘km:h. YHEAZOSE prReE o e [ S [ a 4 5 &
05 - - Lrl!lnne-c'lmn. Giland—Nozzle YHAIGC 1 2 I
1325 o o h LA R AR B ey }Eﬂ.&!ﬁg?i.’- s | e s Tt 2 a 4 ] &
A - - O R P A R S oy e A S -
214 a *  Union Gaaket. .o uoaeesunssinassnnssinnnsnnanmnnsns| ¥EAZLEA vena| 2 3 .. =z 4 4 5 L
*Heo Arrangoment DHagram on page 34,
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V1. Repair Charts and List—Fairbanks-Morse Diesel Engines —
List Division No, 2. Upper and Lower Base
;s — |
orza— |
] !
L F A
Jﬂ.ﬂf
.wa}_
.
HETT W ars
Lo
2688 ] e
|27 27
-'53;5._; FRIE
|2772
- oA
mAsdT
[o
- ST 34 BTG 147x17"
Eofore Ordering Repair Parta Resd the Instroctions Eymbaol
Natbar il e on. | e | oo | e i | G, | o | e | o
Nuam Sizn o 1. /. | Gyl ¥l . ¥l oyl ¥
NAME OF FART Used | Ubed | Used | Used | Used | Used | Tiaed | Used | U
2F-c Upper Base (Complete), Cyl. #1... T (L
W Upper Base, ll.ﬂ wlil, . i | 1 i
i Cylinder Stud . . 12 12 12
{ EunrlIIdInGnmShld 2B a2 1] 2] &
- Upper Base Ofl Ring Fipe Plug.. b | (5
| .Jur T e R e e e S (1] ] {*
2311 Upper I'!iun f'.lt'l Ring Caovesr. | ‘K o 2 >
L e A i
4
06T :p?cr Bm ta l..-u-\ﬂ' Bu.lu D«nwn] 1i:‘h‘.'l..-l.i'll:ﬂ'_.- 1 4 4
GMA Cilinder Btud Huk, .0 i e YIAMMA 1
2703 Was YIAZTARA 2
T Low-r E-iaj;- [ THALTTIA 2
=i Whaaher. . YHEATTIA 2
1528 lJ'pp-u' Bu.u I!'nn-rl. Ilﬂh- (.M':-r R e S e S i e YIALERC 1 1 1
1898A [o P o e Yriga ] 1 1
ZH-C | Upper Base (Complete), OFl. #2, #3.....covveriocnilinnnrnnnenols 1| a
1H r Bage, al 'I'I.t-h ]
"TI:N & Icﬂi & a4
1z
12
it
2311 . 4
2304 ‘Clualeet. ... 1
4001 pr- Enpe ta l.ol': el i g
15X Eings Hu:nd Ii'dlrnﬂuwer 4
1004 Giask 4
iM-C | Upper Base I[Enmpht«n} (e B b e S e | e e B b 1 i 1
15t Uppar Bm. e | T e R e R e e TR e YEASAD [, ... ).... 1 1 1
Etl-ld -------------------------------------- L ] B PEEE Fe 12 12 12
ﬂmd Iill-uh Zom ﬁ'"'fq ..................................... R | e e | Eeta e g g g
r Basn T eren i e e g s e e | S Sl ] | Pt
.ﬁ.ﬁlhn ama....".‘...’.".'..."."f .................................. i P | el s [ & [
2311 Upper Bass O Ihnl T s e e e FHASGIIA e eea]ranns 2 2z 2
23 Ciaakat. . ‘am YHAIABIA  Liscalensasfovans 2 z 2
! - - “ Clp&euﬂr T e e Dot I el L T M 5 5 k
A0A i b T e T L L e L L L e e e e n e p s | e R N 4
276 = = Washpr,...... : - THAZTEIA 2
1528 Upper Base Hand Hole Cover. . R e R r e b G e ] e e 1 1 1
10RA Upper Dase Hand Hobe Cover Gaskot. ... .oo0oensrsossrossoonsee it TREC R SERC] [ 1 1 1
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it Fairbanks-Morse Diesel Engine—VI. Repair Charts and List

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

I : 127215 147x17"
Belare Ordering Repair Parts Read tho Isatruciioss Bymbol -
Number e o ch. | .| o, | | o | e | e | on. | e
i iz b - L il . L | i ¥l
NAME OF PART Used | Used | Used | Used | Used | Used | Used | Used | Used
ENJ.’: ‘Upparﬂm{ﬂo ‘?Iata] il g I8 IR A PR : o - i ff il )l
[ M ° | Upper Bass, Slwars Wilth. ... . ....civvuninnncrannrnmnnsroesrnnns TEATT 11 1 1
I | Crillrr:!tr Biud... 1L 81" 1z 12 1T
i | fom e Corer iy i 3| 3|3
Pty ing g
Al Valwe Sead. . ... ... Ph < E}Elf & 2] i
311 Upper Baso Ol Ring Cover....... AZITA 2 2 2
3364 Gasket W HAZAGAA 2 4 g
= {ap Serow R {’5'( & g &
1528 ngtr Hm Hn-d Ho8 MBI s a s vee s vnsaas s v s e i 1 1 1
1904 Gnaket. . e e e i oe| YHIH . 1 Lo
IP-C Upper Base ﬂl!i.fﬁ.ﬂ Fb, #8........ e e e e ] [ ] B [ 3 4 &
ap u:‘:ﬁ:nm,u( "i Lot il i b YEAIYL e beeed e bFovlloa | o2l |8
d ............. 1 ':ﬁ.i" e R e e L | R 36 45 o
- - I:ndl-lm{hurslud.... x2 e e e e 6 |12 |18 | 24 | 3D
Al Tl B SRR e L e e it hg® E oy [ bosrin| B 6 |12 |16 |3 |30
Upper Basg 06l Hisg Pips PIAE. . ..o ooy voeecnaeiicmacmcn e ieans . B Faaeo o] Bcme] (o] o |5 i 12 15
9411 i r]!m{hl R:h;:(i‘nm.......,. ............... = 2 4 i3 ] 1
2364 i ':Ilﬂiel-... 2| 4|06 |8 |10
= " = e B |18 24 a2 Al
18R ep:r Enss flu.nd II-uI.-e Cn-wr 1 {2 3 4 3
1064 1 | 2 3 4 &
i4H-C | Lower Base (Co ate) L1 1 1] 1
Lower Base, nlways h
*  Ents, always with
i| ® Ease, always with
1= Ense, nlways with
4HE 1 ® Enas, always wiih, 1 |
| [EE s, always wi S| el
1R B R IRE DL e et e e e | A LG | e e R i e e e 1 -
|| * Bass, always with, .., ) e
i " Eass, hlwam wibh. .. ... . .c.iiciiiiiiisnsianiiiaiianee.]| THEEAMBE |l fesee i ei e e |1
|
| Upper to Lower Bams Bbad, . o0cuecroiiiimeiioaiosaasoragsraaten |
et e L D e g |1 |24 |22 |40 |48
i u . . F g (12 |18 |2 |4
| Main Hearimg Stud ( Ge, 2 T T = e
Mnin g Btud. |
Stud, 4 4 4 4 4 4
" o Hiud, T 4 (] -] 1k
Mnin Bearing Btud.
E‘:‘fﬁ;ﬁ utss‘ud"s' d E E H E E 3
s Goad, e Z
ﬂn\'l!rlwbﬁnm Fipe FIGE. .« vocnnen 1 1 1 1 1 1
2065 G'mnE l‘inCﬂ.lnrl!ru&eh............. 1 z 3 4 & &
Cap Serew, ... 3 ] [ B 10 12
2 o ! 2 4 & g |0 |1z
2644 - . T T e S e e 1 2 3 4 4 f
= G Lu'hnum N Tt T g e e 1 2 | 3 4 ] &
; = = ] *  Tube Elbow X i 2 | ] ] d | 8
- - = - n ] |
15364 | . = Ty YHALZIBA | e (e S L ()
LR ] ?ﬁill.n Eunm Simll Chl Stop. . YJARLZD 1
BI2F = Btop YEASIZH L ] 2 F T 2 ]
8138 . = = G .| XYJasiac { |
21an L AR T AR RO ve.| YHABLAC Err REmer et 9] @ 2 T 2 T
2148 Mlin. E-annn: S'hnll ﬂul Btop Ccnter:l c 2 4
B4 Etop Canter), . - z 4 1] b 10
BOSD-C ll-mﬂr-a":'ﬁp En-dJ
BOSE-C - 1 1 1 1 1
ROADC =
EME-C = 1 1 1 1 1
BOT D '
BOTE-C = =] ] 2 3 4 &
i g 12 16 20 24
S0 B (12 |16 |20 | 24
|
3458 'ﬂ-ml..ﬂ-iuh.u l.'.'lﬂr.lln-clﬂl:lp. Gov. Bod) vusninnnsannnnnnsanssnens] RIRASSAEL 4 4 4
‘ -pﬂl}nm:l ........,.........,...,..,,,,,,,,.I 1 1 1
08 o T e S Y B e o s S S P A e | 1 AdGA g 12 15
S e Cap BOrem... s oessonens SR b e R R e sl G ] R SNl e | 5 81 10 | .
n ot T R Rk B R W B R R e e e et bEmar s a s Ea
HHI"{-' Iﬂu?%mﬂéiﬁkt].... ..................... et e s B 1 1 i 1 1 1 z 1 F
H-C Basa (Cyl, §2, §3) Al 2
¥ s ®  HBass ) 1 1
nass 2 #3, i Fit |
1 | ba Lowes Hase O a7 i7e
- U " Gusket. . . YEAIGTE E ] o] pomioe] | 4 L B 10 12
170 UpPurt-c- Ln'm-_r Br.uu f.ulmu.,, E YIAIGTD 4 & 12
e e | O] T Y B Foep] o] [ E |12 |18 |20 |24
ﬂ%&lﬁpl l'l!'«l'n:-lFu.rE‘-l e o A R R A e e am (AR L 1 1 1 1 1 1 1 1
| n;‘ ................................ e [T, 1 1 1 1 1 1 1 1
,Lﬁwﬂ ------------ : e e e e IR LG 4 G & 4 i 8 |13 |12 |14
iﬂl.l-u... ....... o el e e m A L 1z
'C. 1"'.8. . Buda. .. 14 | I8 £ 1] 12 24 | X6 | 48 8 | 72
", F. B. F. Nuta..... b o based FL B (10 |12 |14 | 16
IM*C.P. 5 F. Nuta,,. 4 5 12
£ C. P S F Mutls,.. 1 1 1
.T-i!"ln'ba“rw!lt-r......... . < 1 1 1
Gavernor Case Sud Nut. e e R T TS T A e . [ [ i g | & Li G i3 i
Lubricating Oil Samp Stud Nut. .. ....... i T T Y - 9 H] T Ehe | |5 2 2 I F
208B-C | Main Bearing Oil Ga {Ooanplade] - s e e 1| [P [ (T ) ] ] S
98B Maln Bearing Ol Gaugs IEF 'l'il'h i : .'l TIAZIGA 1 ] 1 1 1 1 1 2 1 |
1] - - = o Y HABa 2 2 2 ] ] 2 4 4 &
Ala - = R Gl Y825 1 1 1 1 1 1 2| 2| 2
059 EQ - L o [ R T L e P e (e T 1 i i 1 1 1 2 z | 2
| ! - = - T I e o e i e o e o B ﬁ' ] 1 1 1 1 1 2 x F
I e - - R P I e 1 1 1 1 1 1 21z 2
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- d 30, Page 39
VI. Repair Chart and List—Fairbanks-Morse Diesel Engines Tan., 1040
: List Division No. 2. Upper and Lower Base (Continued)
| L] " -;I‘! 17"
: l Before Ordering Hepair Parts Read the Instrustions T e SR
e e six, on. | on. | ch [ ch C:.-2L|1'_‘.3! 1on. | o | ool
1541 19 ] ¥l K yL. L, - FL
NAME OF PART | Used (Used | Used | Used | Used |Used | Used |Used |Used
3668 - | | |
C | Lower Base Air Inlet Flange (Complete)............[......coocoo 1| 1 [ 2 [ 21 2 2 | 2|23
E50H Lomrer Base Alr Tnbot FIanme. . oo oo oo s oot ecae v canscearenn 1 1 z |
| 355 Lower B o e o e | 3| (B
16774 il Im“md“”ﬂﬁ L e e i 1 1 l 2 : | 3
A0HA = % & Db 1oty B o 1 L] [ - | z
10504 Afr Inlet Bersen Flate, ... .......... B [ e ol | [0 | (o () | ] |
5574 3 o Badoforsiog Ring.............. R S e e | o T TP P i | e 2 2 2 4 4 | &
T e e L O G e | [ 3 3 | 3 & i &
|107TA Alr Tnlbot Boreom, always with. ...........ooc0veenn.. 1] |
{ Serean, always with ... 11l B 2 |
4045 d L Beaeiiioie o il st 1 | |
L S T A L e e e e YATAAEEA  [--... .- a | |
18E8A Adr Tnlot Screen Flabe.....ooooo s YIALOEE ]|l R |
B.HL W Gerew.. 1rangr g | B |18 | : |
8054 Lcmen Bap o T R Y IAGHEA 5 | | | |
806D-C | Main Bearing Oap (Gov. Bnd).......cocuvveineiinnanfionnes woon| 1| 2 [2 | l
(205D Main Boarin TR G |
£20 el SR '
- : x * e | #ass 1 1 |
H . " ] Dn‘-tlmn YIAZAZA 1 1 1 | |
806F-C | Main Bearing Cap (Governor Bnd)..........cccooeifernceeericeafoniifeen ]2 [ 2 2 2] 1] 1
BLsF Hiai i : TEABOSLE  [..... Eaeie] ] | 0 1 1 1 1 1
830 et S R T At o i e D |1 1 e (|
|l=a= . . | s LT S R s e B (oo B (ST [
g | c S e T e s LT  ERE e e [ T O
S42A . " A s et S A G G o ] YHHABMEA |- ... cnanafen R e [:---- 1 1)1
806D-C. | Main Boaring Cap (Opp. Gov. End).. S| [t S ] !
| S06D Maln Boaring Cup, slways With................................| AR IR Ry 5
{m s - _'p'vl:o:'ﬂﬂ.__..ﬁ............. A B . |
w2 e e Dl ot et R i 8 e ek |5
806F-C | BMain Boaring Cap (Opp. Gov. End) BT Bay] Pcguiedtar o PEale| D e o] 1A T | 1515 d
BOGF Main Bearing Cap, always | P A
82l . =P s 1 ] A | 1
L - - 1 1 1 B e
342 | = - . |
424 ] - - vnaas) 1 1 1
80TD-C | Main Bearing Cap (Center)......................... - '
|
| B0TDH Hnin Bearing l:u:, ﬂn-_u W e T .| YRIASDTDI
830 .| YHg30
= = - Il!ntn?in...... ...... ;_155
42 = ' o Dol JABAZA
BTF-0 | Main Bearing Cap (Cenmtar)............ovveeeiinneenlereennaenin: 2|3 4|68
| EOTF Muoin Boarlng Cap, always with. ... ... .. FHEABITED $ | 3| 4|8
E30 - =g Caver s vrome R R i3 Fafezal 4ok 8
o VHE, . 1
342 = . . Dn-ﬂﬁl.“fﬁl?.—.".::::: | Eiiaian z
24 a i N Tt e R T S e [t T PR et PR el he o e | (S| IS
2420 [Lubricating 031 Pumgp Hod Casing......o.....o..o.., S IS T |
Base Oil Ddl: “?mx B R Y i o 5“‘1?{523111 - calig 2
Upger B tor Plata | ¥IA
1784 = Piata | ¥HALTERA 1
Ly L - PMREac e s o YAKALTESA o b 1 1
ALITERA U:'n-]":tq' llru-u ﬂ'l'l I:Ir_'ﬁtc:or Plates (Cemter Beg) oo e s o &.J.’c.laﬁﬂli
BI7 R T T s P | ¥RAITEAC 4
3 ®  (Center Br'gh........ > TAKAITES el & g 10
. Un‘prr B 'l.'hl nenﬂtw Plabe s 55 : Y RAITEGD 1
CITRBA - s 2 Defleetor Plane .00 I0 T | YdkaizsaD 5l ) | & 3[5
L e L A T N L s e b f e 1
GERIN Base Sump Mipple.............. 1'&1.5332':? 1 1 |
GRS . Wil e s e e i) T
ABSRIT . e | AR e o ol S L I f T S e A YA ARRSES 1 1] 1
BASEST = 2 Mipph YIKARSSZA 15 [l
A8AET *= = Nipphs VAR ARRSEA T [ 1
DIGE5ET = & Nippde VERALESEA : 1 1
E5852T = = Mipple, | WEKABSSEA S |
FAgseT | = + Hipple. | yaRaseszA
GRbaET | = % Hippk.......io S| YEEALENEA |
AGBHE | Base Sump BRIBO.. Y""'miﬁ 1 | 1
CHRAE TG e e e R S D O e (! [
TMIGAA I i o R g T AT e i |2
ESHE L e e L T e e e g e 111
FlgHE T e e i e |
* =  Pipa.
= Pipe,
- = Pips,
- » |
tow0 Tt~ SRR S 3033
L T gy S R R e SRR e LR LE N E R E
¥ g : 'l"_'ip.lcrnw 4 7 T
h 3 5 ‘.tmr-:wr....... ................
e Dl e T T S iy e e L ] o
= L ! ) o T T e e 1 7 il
IR T T P s A
EEGLA b L IJ:nirL'I"Iu; ............. 4 LR EEL

ALWAYS OIVE EHGINE lIE‘LI.L HUMBER



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

List Division No. 3. Crankshaft, Flywheel and Bearings

& = sl TR S _39_;5 57
W?}f? ~ goam o [F7EA
/r /62 .-".'F.-'
2758 "\. ' gg“‘-“
e \§ / 2z
o
35 FaFE
_': S
BAEE 1938
s [aﬁ.m i
02 G BZE EZEY-CN FE-FCYL ENG.
Y [s8E
J024 EFIG 5 = Sude |8/8F
= SOro
£ [252
- S
Bi7E '-g \ TS
876 \i,g \
875 '\ 226 H]E ““\
\ ol 8323\ \ e
fgjﬁ 76 |\ 553{] 0 5 - ?§
- 27
23,7 EEITA T ] 2T
gm  EL FE C:} \3;5-‘.:- o S
}H‘ ﬁ.«z S8 fﬁ"' 7
= LY
[FrrRaizg)
Rapair Chart No. 3
12 215" 14"=17"
rd Parts Read the I 1
I?wb:r Belore O uhuﬂwﬂmrnﬂhﬁl the Instrizetions S-u;:rbn c;l :}il cﬁ. ,:1] cfd cf,] C:,' Cg’,l cﬁ,
= KAME OF PART ie Uk |Unod | Used [ Uaed |Used | Used | Usedl | Used |Usesd
137-C rlywhul{uumpluba}{Balba»dt}ummumm}.......... ............. + T[RRI (8 o ] Ot 1] (5 s
Note:—Rima drilled for stralght palling bar
Flywhesl 66z T, nl b L e B R A e e e 3 1
[Lr'- u-n;u::ﬂmm ..... 1 .
137 |2 semuiradwage with UTUIIUITION U] varas L 1
. Wﬂ:m:ﬂ#h il | it 0 : ; 1 1 1
............ e e FE e I
SEm——— e R e
= tension § I:Htud. g 3 p = - = o = 4
034 F]J.'l-hul]{er .................................................. 1 [ e | e
13E-C lll utﬂ} (Direct Connacted). .. 1 1 1 1 1 ] Y 1] 1
Hm—Fﬂ'
[Flywheol S67T187, WIWAYE WILH. . ...00oiun ittt iiainnn TIALIT 1
| e e O FITABT ... 10 |
| 13E I« it niwags wimn SR Sy maaaaane s e llel S ey
| e ® ;ﬁg}gﬂ.m:ﬁ:_.. = | mRAnz S e T T S
A2 Flywhee! Hub Hol.. | YEAL0ZA mare| e ] P e e e | 0
© Ertqmaion Sl S50 ?E:ﬁ“'} s|s|e|s|a|&|s|[5]8
L -
. b e P e L i 6|6 |6]|s|o|c|e]|s]e
034 Flywheel Eey.. S eieereareen} EEAMDEA o e | | O | | e
13L-0 Flﬂh!ﬂ{f}ﬂmrlta}mmtcmuma} o | e | T
Note:—Rima drilled for stralght pulling bar
|l"l.rl'hﬂl.ﬂ".tlil':lJ'l'ull‘ltll...................: .............. WIALYW 1
| AL KRR WEE ..o e FLJALE ... 18 [
| 12 = BOPEL, alwags with, ..ol e ET T  ar] (e e 1
1. ] = TE'Ilﬂ' L)y B e e e e FIEALRAAL |.....0...-. cesasfaannaf 1 1
g Tﬂ'ﬂ.ﬂ'. l.II'lﬂ e e e e i e e = TAEAIYH @ |.....0...-- eemme]essealunnia slaninal 1 1 1
402 Flywheel Hyb Bolk. ... e e e e | B P AR 0l I T
B e s e e
. A croson oo | He M 6 | 6| & |8 |a]e|s]|6]e
403A e me e S | S S | S e

ALWAYS OIVE ENGINE SERIAL NUMBER



V1. Repair Charts and List—Fairbanks-Morse Diesel Engines %‘5

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

- e
Balore Ordering Repair Parta Fead ths Instractions Symbal 13°215 L

[‘?‘-u.wb;r i R A3 ﬁ?.r l:.‘ll ﬂ?ﬂl Cal C_:"I CE'L C3'| C+]
=i} I ! b i 1 ¥
NAME OF PART ] Vel | i | e | et | et | Uineed | Uiamad

13M-C | Flywheal (Complete) (Belted Electrie). . ............ Soonoeoees b e |25 | Pk R (B k) e L b R (e
Node—For Barring Device.
rﬂ!imliﬂ:{léi'.ﬂm::lﬁ::.::...::. men s FIALIR

BE"XI0N”  always with
always with

i

[ E“Eﬂ'
| §2a

3
E
2

| GET°x18"  always with TIEALIV i
1 GT"X36”  always with. . TIKALIF b ek
| T8°E10"  alwaysa with.......... TiEAL1IG e |

Lo =l

Ebﬂdt........ .............. | [ 1 TN 4
Rl .

P EE R R NN R RN EEAN N EEAd KEEEEEEET RS
L]

B s R B T R = 8
E:hnn.-un Shl!b [ e R e g . o i :n!ql; ]
B i e i e b e P T (1l e o8 G
1

T e e e e b b e TR e e Y HASDGA

=omdE e -
= GGE =
- SR =

hll‘lnl:lmm*l-

[
[

Notei—ims drilled for atraight pulling bar.

A0
13N-C | Flywheel (Complste) (Belted Electric) ... ... .. ... .| .......
i .gél{ Flywhesl TA'x10", always with.

HubB‘-ﬁI.t.............. VIAGDZA

........ | BTGP
E::bundmsh-ll.ﬁmd......".... o L ‘:ﬁ!g
B e R S L AR R M TR, .

A0EA LY N0l By x s e almn s 08 e aw R [ A AUCELA, veasafesinalonnnifraarafinnnifaniea| 1

o
e

LR - 1--F: -T2l

26B-C | Crankshaft (Complata)..........coviveiniiinniieernmmnnnnnnn, e | T e | et o | B S | .

| ﬂnnhhlil. E'Dh.m Ll T [ e e TEAIECL o | e e i
| | Illlm.l, alwaye with TIEAR6CE ier

8" Diarm -ir""'mﬁth
164A Gﬂnhh-ft 1y | e

B 1 1 1
288 B unberweight..... : 2 4
281 ' Counterweight. . ... .. Feaeg] beocid bonne o] BEda ennen] B
138 A - Do . 2 4 ]
130 X ' B 2 4
1304 B > ] | e e | s IRt
a558 e - Foers o] 1
| L Governor Spider Stud, ... 0uvearressnnaiinas [Sev ]
| ' B - D B o o b [0 8

B BRI
S RSRIES  BSEASE
BEILILH  RaSIbEEE

2070 h.a.IGmnmwSpldﬂSMllTFnhu............. Loty THAZTOA e | e o
405 Eth‘:l to Bhaft Gasket_ ... ... ...,... B e e ol YHAOS e e
23300 | Crank Bl O RIng. . rrssemnne i i
560 R O T o e K e L e

25D-0 | Crankshaft (Complete)...............oevveeseenensidecceeee a2 o bl 222

vemnafaaanafseeaa] 1

N R TR D El LR 1
: l:um:mr with. ; o] SR K 1
mnm.muﬂ'rmmni "" :

A L e e e i o o) = | YEHALME
Crankshaft Counterweight, .vvuusieasinnanns

: L i AZBA !
i R b T el A YJAZAE AR resAr
D YHEI38

el el - - L= 0 S L

g

(e e A e o YIAIR0C §
=ik . F.

P - hEamh;mm.-...--“ A ]
t Goversoe Spéder Stad. , ,.... . Tz

- T = " Nuk.... . . H'U.Ht'.
0T Crankshaft Governor Spider Stad Wiaher. .. .ooion e iinnn a0, THEAZNOA
405 {hnkﬁntﬁlmn;m haft Gasket..........c..... verenammannenas] TEADS

53A-C HRE .
165H- Jurmpmﬂ.u: ...............................

¥E3
-

L
i3
[
]
x
3

maffssralivasalcasnalunnna

s e oty e s

2L

Wi dmbd BHa
O R CE
Fa sw wea

[

166H-C | Afir Stop Ring (Complete)..............oovvvieiiieesfirrennrniannfoneailinandfiacas] @

165G Adr Btop Ring (Top), Blways With. ... ....oooooiiieiaiii... TEALBEL  [....f.....
' Hlmﬁ%‘utlnlm} ..................................... YHATIFL 0l

e O O G e
=
I

:
:

3
ot
L]

LR e
S

3

{5 ]

=
[+l 8.0
o
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Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

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

Belore Ordering Flepaie Parts Head the Instrustion Eymbal Al ik
Number fatal Sive cut. | o | e | on. | e, | on. | e, [ on. | en
: MAME OF PART Used |Used | Used [ Used | Used | Used | Used | Used | Used
166H-C | Air Stop Ring (Completa)......... ... ....ooiiieeii|innrrnnnneins g 4|8 10 |12
1680 .ll.r-l'r.-upﬂ (Bottom), alwayswith ... ... ... ... ... TIALLSF | 4| s
;ﬂ.li.:: (Battom), always with, ... ... ... .......... TEEAILGIEL e oo [ 10 13
B f BRELTON)cuesiarsnrtasnanainrannntannnnnainasrannsns Hﬁﬂfﬁn 2 | 4|8 o |l E
181 u,mmﬁhﬁ" YHIBIA I 20 | 24
g L«I-.-mlm 7 i a |12 20 | M
'~ - lmklnm e 4 8 |12 20 | 24
192 .ﬂ.lrﬂlﬂpmunml BB i iy i 211 4+ | 8 |12 20 | 24
a0 Al
| s ek . e | 343
B0 i w YEAIED 2| & [ s
3 ¢ 4 3 2 | 4
SHHA « - R Rty L e s @
303D Diriving 8 YAKAAAL 4 5 [}
0IE 0il Throw Ring del.uﬂlnd Y4HARGE] 4 | 5| 8
*.%E Driving Spri i : Y4EAINIR % :g ﬁ
2_}:5313 %Ewﬂﬂ“ “ : Eg ;E ?‘g
M 16 |20 | 24
= gl Pl
T :'Im; lam 4 B a
. = 4 | 5| 8
. - 4 | 5| @
2 a 4 | &5 | 8
C = 4 | &5 | @
263A-C | Crank Pin Oil Ring (Complete). ... .. .. ............ g lalzx|2]s
| 2534 Crank Pin Oll Ring, slwayswith ... 8| 3|1 |a]s= | |
. : Riog, mrm-'ml ] £ i 4 3 | |
l . a Cap o 4 | 0 a |4 & ]
LR T B R + | 8| 2| 4]c®s
263D-C | Crank Pin Ol Ring (Complete). .................... A etn e b Beeee e s Sotae] bocon AU (Rl 0
2530 mrmuumn;u T Yo e e T (R, T T L ER B ] L S| [ [ 4| 5| =
Ring, ﬂ:ﬂdﬂ: 4 | 8| &
¥ = DO i - e e e e e | [ I T s R e e 4 & 6
o = Sl A PP F T SRR T - (o P ] SR P S 1 5 L
BLGE-C Hmmmmnwm.}{m.umxﬂﬂ}............... ) B 1 S
1
BLGE Main Buuiu.: :h.u (% pes, B34 g, always with, . ............. TIAS16D1 1 1 1
BITE ell ZEEI n: 5 .................. TIASITDR 1 Ll 2
P el e {‘“ "’ cetesasnassneni | oivn wida ARl | R ST g 1 |18
BIOA Ml
i nﬂuﬁuﬂhﬂlﬁw h é I!.I-
e T u = = sn.m i i | 4 | 4
523J . ® & Bhim., YIAR2TFI & | &6 | 8
816F-C | Main Bearing Shell (8" Diam.) (Opp. Governor). . i n [ 1 B S |
B1EKF Mad Baum:ahull i 1 ith.. veee..| TEABIEDI 1 1 1
BITH = Ehel g:;'gj‘ ” "‘E;” e N AR TR 1 1 1
403 = T e T R At et e e YR S CEBS03A | f.cooifo.... l ] 4
BEOA Main Eearing Bhell Dowel. . TIASEA Ll 1 1 1
5230 Tt e YEARBKEL  fooi. CAE] I )
BEEH . = yEAgALY | A | | 4
8] L] + . YHARRSMI  |.....]ooen. 4 | & 5
| b Tl| R f s | [T YRR B
| |
BlEG-C | Main Bearing Shell (9" Diam.) (Opp. Gov. End). ... . |........ |- | SN R
|
BLEG Bain Bearin ﬁ-'l:uu]l 624", 654" la Iwarswith. ... ..._....... TEEAMEEL |.....|.....[..... Al P feTE | |
Isl ¥ Shel 4}.‘; hﬁ: r.f‘.fﬁr B.em.," ................ Yogases | oolooln | T |
- SEp e e | S |+ | 4] 4
E20E Binin I Bl | Dovmrg oot - e U, . | et | vamasson | ... ... 1 1 1
EHIE irorpdin ahﬁd 1.'4.51:;.-5“ 6 | & | &
&23L X = * Bhim YARARRDRL |l )i i | 4| 4
5230 ' . * Ehim VAKASZICL g | & | &
B18E-C Hainl!aaﬂnsﬂhauﬁ}{'niam}mﬂwmnrhd.}.............,,:1 1|1
| B1sE Main Bearing Shell (3147, 51" long), alwars with, . FIAS18D1 1 L | 1
lumls n’ab:u ﬁ h ﬁ?'] : it YIASIODS 1 1 1
548G & wr.'l.... s s | SRR i | & | 4
BE0A Main Bearing Shell Dwul. ....................................... YIAR20A 1 1 1
5270 R e e e e e I | I ARG L T T
BITH o - . aJ:Lm. YIARSTFZ i | 4| 4
8371 . - ¢ Zhim,. VIAZeTES 6 | & | 4 |
|

ALWAYSE OGIVE ENOINE BERIAL NUMEEE



. . EEOOE i
VI. Repair Charts and List—Fairbanks-Morse Diesel Engines ., 104
List DNvision No. 3. Crankshaft, Flywheel and Bearings (Continued)
| " " ¥ P
4 | Before Ordering Repalr Parts Read the Teatruotions 12°z15 147217
eir ot bl ch. || o | o | . | o | oo | cn
am or s s il . - . il i
NAME OF PART Pire Usedl |Uined | Usedt | Usedt | Uied | Goed | Ued | Used |Used
—— Lz Leenie
818F-C | Main Bearing Shell (3" Diam.) (Governor End)......|.......convoiliiensfinrnfeeeea] 1 1 ! 1
|
| &18F Hl-lnnllurl-nrl!h-ull (24", 414" long) . always with e b coad o] |2 111
1 SLOF [ longy (Mot Fir. Sep). ... e e b [ 57 | R (o
| 5403 + &}i R s B TR | e i 4 | i
E20A Muin Bearing Shall Do .. ..o cousveesiiaasicaaiicaaninnniinan. o] food oo | 2 1 1
s | et L e B R B OO selos | BE S| e
EHTH * . T A e S R | T T ol ] R P e 4 4 i
=27 b a R s e e e b ] | o T R | PR g | 8 &
|
818G-C | Main Bearing Shell (9° Diam.) (Governor End)_. .. .. T ot oo FRETeR] Lovcs o o] poiemad et R Fa | ; LA
B18G BIain Bal.ann:BM‘Llﬂ'-'r' tIF 1. always with. .. TOEAMIAEL  [.....feeofoiii e Al e k| [ 1
51063 ..Imllé&!-{ long) (Mot FXe. Sep.. ... YaKASIDES B e S5 pees (o) Rrdn B L 1 1
= Bie Diowel R s |- g e | Bt | (et Facca et 4 4
E20T Main Boaring Sholl Dowel. .. ooveieianiinsiiae i YERASZDA -] Femea [Fme o Bamed e | ..... 1 1 1
SITH Ehlo e e S AT SR ] R | P e e [ & | &
537L i . T s e T e b Y R DA R g O Een) R ] e 4
BITM e - X5 Bl et e T FRREARETI S o o e [ | B ] g [ &
= ]
821E-C | Main Bearing Shell (714" Diam.) (Center)...........| cocccvneeicnlioees] 1| 2 |
‘ﬁég HldnEul-ﬂ-anh-u'll-:i!ﬂ 2%54" long), al -m: %mllt Cm e T, | z |
bl {3847 Langh (Mot B e v e s e s ARZD wear] 2
1“9-1 [ . kel :‘wchp e et [ '
BI04 | Anin Du.nn.: Shn'll Dowel....... ] a4
EELF [ ] = Fa]
T L . . S ]
sE1H b - . R R |
{ — | | == e
| - { | | |
B2IF-C ihhinllwinzﬂholliﬂ Diamp}{i:-mta:]li 1|1
B21F Main Bearing 3hell t:n:lL " I always with. ... .. ... ... | ¥EEABZLC 2 [
{mr | g Bhell ,{f‘ “::fﬂm?.ﬁ:.ﬂqp]..... ceved| YEEARTYE 75| |
5453 1A L B s e S e el [ e T T E
HIOA ::-:ainnm-ingsrmlvmt_........_...__..__...__.. TIARTOA -1 | ,
= - 5 Bhim i YEHASIIRL 4 {
YEHARILCE £ | |
¥IHARRIDI 1w | |
= |
e e Seu e e et e LR T | g | ]
| |
| B0 .H-Innuﬂn;uhunﬂru 44" long), nlwnyas with TEEABZIE et fEAL e (TR (e | e Sl R T I 5
iiﬂﬁ Hhﬂléhlil!-fl.an: wmi‘ur.aep:l..... sl [y Tt e P e | Rl o et e P ek | b
. R B O T e D e e | T o i e R b 1 - L
g -\Imnfumngﬂhd] Dhommgl -5 s L R e YA ARIOA P [ ] |R| Le : ...... | [ 4 | &
B i Y4HABTLAZ  [o.ooiveaifenana]inaaifanrea]eeaaa] 18 | 24 |0
H31L | ] = VAEARAIRE: & |l i | R P (B T T
R3IM . = YaKABZICEZ |..... o | e | B cesae| 18 | 24 | 8D
% AP ottt e GRS b
SITA Crnnkshaft to Air Stop Ill.n:thm YIASTTA & 8 | 12 4 B |12 |18 |30 |34
0 :m....... YIASTRA 4 8 |12 4 & |12 |16 |2y |24
S3IF Maln Beasieg Oil Pclm: Fur, I11 Pairs g YHEAERIAL 2 Pr.|3 Pr. 4 Pr.| 2 Pr. 3 Pr.| 4 Pr |
H3a0G .InPnlnmlhleT&E Y4HARITAL i | s | el e | ihuwa|anann) 5P B Prl T P
167R a s L R YHAIGTAR i ] -l o i T |
8142 Musnnuﬂumnumlmﬁw."... e e e e o [ [
Shall OBl DaBetlan: .o ivuanicasssnesviusssnnsnnaasses] YHASHEA epg [l o o8 1 1 1 1 1
5403 Mnkn Beariog Shall DRl, . oeossccesnonsimnssooosnioesiooesons ORTAEIA E- A I =T (6 N T
Mu:n. annq Shell ﬂll I:Il:'ﬂtclw B o e e L ﬁ—iﬁ: %' 4 4 ']
e P Eo et LS (R (] ] | 1 4 i
| B | | {
3T12-C Barring Device (Completa)...............occccioefiveniecan 10 2 ) L s | e B | L [ 1 i
71T B.ln'.qulu.I.-zmm.. & e e sty S H YJAZTIZER 1 1 1
ariz Y Brackel... w 1'1’3«371:& 2 e 1 1 1 1 |
- Het Bore :ﬁ{:i I g lE gl m -
3713 I -1 T S ALT13D i 1 1 1 1 1
‘ = Het Bere TE1l{" 2 | @ ] | 2 2
AT16 Barsieg Pawl (Losg),,. %#1 1 1 1 1 1 1
3717 I T T S P e et KAITITA : 1 1 1 1 L= |
3714 s :B:-;-mmiul .......................... YEAITIA i 1 1 1 1 1
AT1E . T s L R T e VYEASTISA  [ooii. | .......... i i i 1 1 i
4104 BTG DAL | tr o he i Pt o L B T2 Y419 1 i i {
4100 ‘ e e e (e BT sizeal] Lorh i T | R RS 0 ) 1 ) I
45 £ Fulerum Sted,, ... .. | ¥IA4ZREA i | i 1 |
: i CR LGP T B L
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Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division MNo. 4.

- 582

ery
3;-43} Sl

Outboard Bearing and Pulleys

404

=FS 0
¥
FYRAIZT
Repair Chart No. 4
| 12°515" 147 x17
Bofors Ordering Hepalic Parts Fead the Instractions | Bymbel | = -
Nibber ok i . | G | v [on. | | om. | on. | o |
ize i | ; = s u Al k,
NAME OF PART | | Used |Used | Used | Used | Used | Used (Used | Tsed | Used
310A-C 1ﬂut-‘buardBuuring (Complets).. e T B | RS } g | 9
| [Crutboard Beard nud RIWRFR RN - - oo e A e e TIAZL0A i |
3104 % ;ﬂ'mﬂm-..-.. | ¥masies ... I (R T O [ e T R | t
| ll-ud.ar 1‘?: :End:r. L L T e _%51&1 P b e b P R ] i
earing K.
J 2 P g : et | A A S | e el B | e et g
- - oy IRER IORE] T - 1 1 e ] [ ]
= = i
= . 4 4 8 |
= . | 1 .,..'.‘.. ..... | 8| s
a . I | |
= . . C N |l & 4 4 4 | 4 ] B | 8
unn.zB-ud.y np nﬂt
B E | T 1 1 1 1 a o <
Atih et prg, SAP (Not Pursishid Separately).. ... YERASHA oLl e z 2
“M"r i 12 12 1z oz (12 |12 |24 |20 | 24
Al4E BumnnB-udyCl.pShl.m e B
& m YHAII4B ] (SR B 8 E % :g tg JE
ks n'ﬂ .................... 13 4 4 | 4 4
317A Bmiuoil [}‘%vrw TASITA 1
HAZ1T feesee 1| 1 1 1 | 1 2 ] 2
Desring O8] Well ﬂnm T e Pt o e s e L e F45T 1 1] 1 1 1 1 3 2 3
2 2Pr.|2Fr. |
533H 1”“"“'”" Falea) with }3?2 YHese G b ek 2Pr.|2Pr. |2Pr. | 2Pr,
RN = 107, Y AS32E |  Eraieess | esman| e | I cens | 2P| 2Fr
BRAA {Gmnﬁlm | 1 |
& i | e e | e B e e
59 Glu.nﬂll.uPil | 1 1 2
a0 "iu_ ] g | 2 2 ] 2| 4 i 4
<! o 1 1 1 1 1 1 o ] g
Hnrlmul-l-d.ltmi & Sorew.. 4 4 4 4 A& q 8 ] &
Yortical A 1.|u|.1 % row. . 3| 2 2 2 2 e 4 4
Horizontal Bl:rﬂr Jnm Nut. 4 4 4 4 4 4 bt & L
"ertioal r.: Jam 2 2 2 a 2 3 4 1 4
alaa T T e o e s 4 | i
] = Haille.. - O | o] 2 1.z 2 2 | 4 4 4
Eunuﬁlﬂlfﬂuﬂn.p&uﬁw 4 f 4 4 4 4 4 8 | B "
DI.IThmeh F | |
2945 | e sl gt gl B ] ]
| :u ing S| e it [oma Freas oo e fa 4
| "0l Throw Ring Felt )
= o i o e AR A e | 2 2 2 2 +
! - . e R R e i oo oo | el ) A S /ot Come s s | e R ey | R 4 4
ALGA Bearing Sole Plata. .. vouvneanneas 1 i 1 1 1 1 2 2l |z
1551 = Verti u]ald:ulhng“hdm 4 i | 4 4 4 | 4 8| 8|38
1R3 1A i 50 2 | 2| 3] = 2 2 4 |4 4
18415 = 1] 2 ] a 2 2 o d | 4 4
il L] = El.ﬂu Htmﬂlbﬂ-ﬂmwﬂ'u'htr BT e 4 4 4 4 4 4 i | 8 &
. I I 1% 1 7 4 i | 4 4 i | 4 | ] 5
- s = rone T ek o A i 4 i | 4 4 4 4 81 B |8
ATE0 Bearing Fedestal, OO RO SO Ceen S e aoomonae] | FEE A et P b o] [oces 8 ot I
4B0A Ex Shat E"ﬁm -dering specily Engine Serial ¥umber) o | | P P e P e 1 R B |
Hﬂml‘l EL & G Erll'l I'I.ﬂ 1.LII1 ...................... 1
65 =it Wil slrics specily Exifia Sarial Nunibe .]. | GcaaaA sl ol
3 £ . i ™ | P T Py e e el | coped  LEEE | | E
= Refncrew . . R T S | e ) 40 4

ALWAYS GIVE ENGINE SERIAL NUMEER
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ng. 1, 1958

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

List Division No., 6. Piston and Connecting Rod

I
'\.ﬁ

T L

I3
H_'?Jfrms‘
HARE |

B
e
w2afyl
Al | SIS
£00—
o —
Moy -
L Lol i

FIED

-___.a-d'.!?'..ll

= A

: 1272157 147217°
Before Orderng Repalr Parts Resd the Tnatactions
Eepair on Pags 33. Symbol 1 2 |8 1 2 1.2 [ 5 [
Nuzmber oF Cyl. | Cyl. | Col. | Oyl | Gyl | Cyl. | Cyl. | C5l. | Cyl.
MAME OF PART Biza Usied |Used | Used | Used | Used | Used | Usedd | Usncd | Uned
50-0 | Plstom (Complata).............ccccivnnenecncneinnnclonecanceannad] 2 20 312 | 83| 4| B &
B Piston | Always with, ............ e T e S S e ] | ) 1 g 3
e tan FHARWT, |-l eae] b R v g f R ! (Y | [ [
340 = Bafle Plate. . .cooo.. YHAZOA 1 2 i 1 z 3 1 & 6
TOTIE - np Ef:ﬁ 4 - 12 4 B 12 16 20 T4
& Cap Berew Lockwire. . ... Ex24" 1 2 3 1 '] 3 4 5 -]
i l"i.lh:um Dvuwtl e R e YES 1 2 3 1 2 3 4 & (]
4 -' .......... B4 1 3 a 1 2 3 4 & ]
!TE“ : “‘ ; _IS 1 a3 3 1 I & 4 L] ]
lnn:- ngle 6 |12 |18
ER = gl B s e et | o e s TR | Sl cenaleae 6|22 |18 |24 |30 |oae
5H 2 Rin.-:. L?ll!l Iv'.mulﬂln;;. i s A A PO 1 2 3
BH *  Ring, 0] Kegulating. . e | | 2L 2 3 4 ] L]
TD.C Piston Pin Complete 1 a 3 1 2 3 4 ] [
TD-C Pigbon Pin (Comnplata). ... ... einnnnneene.s 1|2 |3|1]2 )84 &
D Fistoar Fia LR e R L TJAT 1 2 3
0 1 el oo e 1 2 a4 4 & L]
H30H - ! Ullﬂ-crupnrl'ipuﬂuidu........... ] 4 i
gﬂ% % : T 54: Lu. i e e ] ey | s T 4 L1 8 |10 |12
ru.p:r rm:.il.w AW 1 2 3

EAGE - Mﬂrﬂd = ; e oa ot e gad | 2 3 4 & i

e ol Sernw !"::m. ’w: Brr Separately,.... L T

HiE Pips, Not Furnished Separstely. . el T | 1 : 3 4 ] 6

L B4 H E [i] 1 2 3 1 2 3 4 & i
3Gy Piaton l'inﬂllﬁmw Sl TAbsass weith i eia e YIAEMD 1 2 3
I SAALY Nn-er mnll W HABIATL 1 2 a 4 1] L]
IS-'lE Ollsﬂumﬁm Eeparately. . .cus e rmnarnnaanans| TJABRRA 1 2 3
| =3B Pipe, n-tFurnl-ﬂtdmp:-mw;......................... YK AR o S e 2 3 4 & [
1 g4 = = i'a"l:r-ﬂ Y HA40 1 2 3 1 3 3 4 ] L]

BATA < a5 I Bprng.. L. R T e | RS R T A ® 4 [

B3TA 1; ll nE. . T T T LTI TEARITA | idmen) o] gad [ i i a1l a3
L:12. llﬁl‘ﬁhﬂml‘l'l-tﬁ that. i'l;ﬂ.‘H'..- ntl-{lf | Bresrings alwaya e
ba ardered and furnished with 7D or TDWC. 5 |

Hote: Beparnte needbes should be furnisked only to replase a fow N ]
pearly new nesdles that have es loat,  Whea |'I|‘rh]l'ﬂ thuI:n
- m:lrn & full set should be fumished snd the piston pin Iy
T038-C m-af"i:»mnm i (e R Y S e ] ISRl [ Sl (S
Tig Bearings {Separnte Neadlo] 231 For CyHoder. .- oo oo cann i ciaciiaiiiiifannea]cansnfananalonnsalosansfsasealonanslesnn]iaass
TOEEA- hdﬂbﬂmnnzdﬂcl—n!ﬂfﬂmﬂu!..... R ] e e ersmme] b |t 3 4 4 ] L
TIERA g (Separnte Needles) 237 Fer Cylinder,

ALWATE GIVE ENGINE SERIAL NUMBER



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

IME, Fage 47

Aug. 1, 1938
List Divigion No. 6. Piston and Connecting Rod (Continued)
= x
Before Ordering Repair Parts Fead the Instnizclions Symbeal LA L Lot LU
!I':epnbi:i on Faga 33, 5‘}? C:;-! ﬂﬁl I'.‘al G}t Gi 3 4 5 [
i 0 3 L Gyl | Gyl | Crl. | Gyl | Col. | CyL
NAME OF PART Usod | Used | Usecl | Uked | Used | Dsed | Used | Used | Used
i e
4731 Fﬁm‘l Fin Needls Fetainer, . . oovvvaiiieas YIA4TZIES 2 4
47321 S Retals Hm.,ﬂa: SRR ooy (e || w0 |12
4720 e e = JA4TI0RS 2 fi
AT50 e i Ylmi.mm. p b e & 4 i 1w |12
|
18E-¢ | Connecting Rod (Complete)... . ... . o 12| 3 |
159E Cmnmimﬁad................... .................... rewnarenn| SJAIBE
15E L i e e YTHAISK 1 2 3
17D = = Piston Fin Pushing....... YIAITEL
7D g = Bushing....... -+r-a| YEAITHZ Ly 2|3
HTh “tﬂrintcnmpltbn-....... ......... 1 3| 2
2R = : O YIATZA
2R = o E‘ ....... YEAIZA a 4 4]
T4 ‘ S5 HNu... YiM
T4A i = . I‘-:.Il-..- . YE34A 2 4 &
ol S, v ol YIAaiTan 2| afe
11097 Bearing to Rod Shim 0317 Th YIA1193D]
11090 . . . Shim.0=17 Thick 1
1193F = M!l'n " Thie! YTIALIGGE]L
L © = o Silim OieeThisk | 1,32 and 3 Cyl eIT VIALIDEET As Eilequirled
&1 & . 2 an L. 11 1 ] P e = aleled.
ear * = = ghim .015° Thick 4 KATI09EL s
18F-0 | Connecting Eod (Complete).................oooofoo oo i el fescs o 4] B | 8
1&F Conneeting Tiod. . S AT SO o e L rE LR T e 4 I .
1N : r Plston Fin Bushing. ...0000 .. YHAITH2 4 5 [
HIE - L T T e e e e T TR o A &
=0 5 L T D cmuu 16 | 20 | 24
HE o S Nm'é'&"" }g % gl'
1080 Bearing to Rpd Shim 081 Thick ] é‘m::’?ﬂam
1153FH i arn = ne s wte et | TR G QS T MR ell) - As Blequiried.
11637 % ® EBhim 015" Thizk CHCLI93H1 "
20D-¢ | Connecting Rod Bearing (Complete)..... .. ... ... |......... .. .. 1|(2)]|8|1]%23]3
207 Connecting Hod Cap JAlwnym with...........ooiiinnninn oo YIAMD 1 2 &
200 2 I YHEAZIL eeal| o s ra e HL 4 3
1= L 5 H.we 2 Ilnl-:: Dn{:ﬁj.m.. cxmanprasernaersl. THAISLA 1 § |1z 4 B |12
21R = . Mot Furn radely R e T AT T 1 2 &
aim . *  Box, Not Furnithed l:ﬁ. KASILS et | e |k | BT 2| 3
4473 . . to YIAG 8 |16 |24
44M 3 (b fL YHALF Bt foeea boded | EE | R pR
HF = = LA O TIAL4D & |14 i
idE s LR TREA4G P Fedad] faceed | L | B | e
1405 L‘f_tp Wick Bupport Spei TR 14054 2 4 [ 2 4 [
140 : WAl R R I1A0a A 1 bd 3
1406 = Wick, . THI1400A Sl beaed | 1 2 3
Hor T YR 1A : a 2 | 2 |
1 .| sl rE=g P i 1
207D Raod to Box Diowel N IAZOTED a 4 i - 4 ik
20B-C | Conmecting Rod Bearing (Complete)................]eveevveescesfoineifimiacfissafiaeeslivcidiana] 4| 6| 8
Conngeting Hod Cip...... e e s | SRV R DR e ol b beser | Froend bt 5| 8
1914 = = EAR T S [ S e e A6 A e e e e e | es e Esa | e
2173 o nn:.anI-‘urnlﬂutd!:tpmulr.................... YEAZIKZ fe i Peon o d Paded lesnad emed |, [ [
G v u oCapShim 006" Thick e o R T T =S Fadad leaod Biond Eemad] Bedad)itme | e {0
HH = i T iy T e e AHAHD | Fmmed Wt [onod | Femne | e, | [T [k
L] =25 T P e el B Ly i veoce | R NEaeeirelf neventeri et | e 2 0
1405 Cap Wi kEupp-urlSp‘rinl ..| YEI4054 e L e ey e | R | B [
1404 L Wiek,..... | YHKI1408A i e it | e ko] redie | od 5| 6
1477 " Ba p-m. YEI40TAZ 4 & a8
HITSE Hod te Box Lhowel, CRCHMEA i |1 |12
4103 Cap to Box Belt, CIFCH103A1 3 1 | 12
10 z
L E e S g e e L e 5 yr 8 |10 32

ALWAYS GIVE ENGINE BERIAL NUMBER
i



“Aug. 1, 1938 Fairbanks-Morze Diesel Engines—VI. Repair Charts and List

List Division No. 7. Cylinder Head and Valves

[ZrFR 4736
Repair Chart No. T
2. ] L r
Befors Ordering Repair Parta Read the Instructions Symbol : 1 ;IE - - 3 :‘: :“i . ;
r on Page 33, =3
Mumber Bign Cyl. | Cyl. | Cxl. | Cyl. [ Oyl | Cyl | Cyl. | Cyl. | G,
HAME OF PART Used | Used | Used |Used | Uaed | Used | Used | Daed | Used
3L-0 | Cylinder Head (Complete)...........cccveceveecee-cliviviecnnf 2| 2| 3|2 | 2| 3| 4|56
2L f(:rlLuq#H“.d ll'larl'n'].tli................--. ----------------- YTIAZR 1 3 |
Ao B e el 1 4 -1 13
& . E-md_.%:b.p. "\'uFm S‘q:] ....... wumaanmaannsnsaa] YJABDHIA 2 4 i3
= ®  Water Overflow Blod. . ..voeecn o eniinin s e X 4 [ 7 4 [ 8 | |12
L 4 Ir.] 'I."le:.S Tl E e LY z 4 &
- L] 1ud RN i an | wamaslagsps] 4 [ B 10 12
E}d[n.d:rﬂudbrﬂhﬂ:t?ﬂfifﬂud."." x24T & L o
| 2 4 2] ] 10 12
AR L { Vo [TT3TE 118 8258
. 1 4
{5585 et ¥ n.ﬁ.l:l-nglm'T Signa b Iy sl El ezl 5] 4] 2] 8
ESET u - - "  Packing ?L'ﬂﬁﬁ z 4 & L) 4 ] B 10 12
S505A Indleator Adapter Tuba. ... ...... ASSESE 1 2 3 1 T 3 4 5 [}
B560 ]nd;g:.w_ﬁ,di]ﬂﬂ-']'ubgﬂlmd.,,, sawaasnanansnnannaf ¥ EAEEAGAL 1 2 3 1 4 3 4 & [
S50 Pnlnn.:.. jﬁ z 4 ] = 4 2] 8 10 12
i I.H“mﬂqu: m 'nm. o heor Fur: . : | cENsETeAs B e | e |
4 Wil L [(Se0f FUT. Bl ooa s iLEEANLEEENdUEESTEEEG EEE 4
'ﬁ? . E]u {Nfﬁurﬂap:l YEARSTTA 1 2 3 1 H 3 4 & 6
23C Cylindss Head CGlasket, ,......-- 5 |18 |2 |10 a0 |40 | 50 | &0
BITA {G;rliud £ Huld Cﬂun terbore Grekob, . 1 2 &
- Grekel. . coirnaarrmaas cmdn] B | et | 2 ] 4 & B
362B-C | Belief Valve (Completa)..........-cccceveeiccnacinacforrccnnveaaae 1) 31 831 1) 2 (3| 4| 5| B
I82E m.:‘vﬂwﬁmj_f.. oy e et e e Rl B (i T 1 2 a 1 ] 3 4 . 0
53R - s T oD Co e oA | T 1 2 ] 1 I = 4 & ]
I B = o e e i e e S T | N T AL 1 2 ¥ 1 2 3 4 4 1]
1 L T T e e e e B P ] TGP 1 2 I 1 £ 3 4 5 i
E I s R RO e s o g 1 3 a 1 & 3 ' 5 i
BE4B-C Air Start Check Valve Cage (Complets)..............[..... e (e | i 2 1 i 2 a 2 3
8548 ].I:l-t-rt.chu-u.‘:".l]mcqu always with.......... e e TIABHA 1 1 ]
{ 5, RlWnys 1r.|t|:. ....................... TEAMBO  |.....|-... A [ 1 1 2 2 2 3
12113 - = L < T T e [ ' T TR TN | 1 1 2 1 1 2 [ a 3
H53H Air Btart Cheek Valve with Nut sod Cotter. . YJARLAAL 1 1 T 1 1 2 z e 3
B508A ¥ =L - _ L YIHABSGA 1 1 [ 1 1 2 [ 2 a
2114 S - - LR - | YEAZIL4A 1 1 ] 1 1 a = a 3
15501 = - - * Cage MNug.... | YEALSSC 1 1 2 1 1 = z 2 3
1540 .’urSmt\’.lv:CmG e e [ 7 B 1 e 3 1 x =2 4 & B
256D ﬂ:.vlln:tulludﬁum........................ CFESSTTA 1 2 & 1 I 3 4 & &
248B A:rbhrlcheok'-'ﬂvec‘hmbarﬁut. ermbsirEatarenaeagarrnnea] EolATER e e | 1 i
l.u YIHAMEO e s | o mmmcs | etaaa. | e | L 1 b4 | ]

ALWAYS OIVE ENOINE BERIAL NUMEER



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

FI0E, Fage 49

Dipe. 1, 1934
List Division No. 8. Exhaust Pot and Pipes
&5 BT GASKET
e P ASET
e S8 GASKET G
— T e 754, zar NS
£ EFE SEeSE - A
rd
’ EREASA T
- 1 HEJ.HE'."T %
siad
SC5E —
1
Il'l Z4, 586 i
ﬁfﬁ'ﬁ‘ ggﬂa /8 GASAE T
666 2780 ]
TR GASTET AP AVOSE
1\ —
SITGASAET A5 T |
Repair Chart No. &
T 2 12"'x15° 14" x17"
Before Ordaring Repair Parts Fesd the Instractions v bl
Hun 1;1 B e hﬂ-gr c:'n Oyl c:.-al o r:it ::i: {‘.‘:-l cyl cgl
[Hiiclic g a il " il s x a = .
NAME OF PART o Dmed | Usead | LY LI'} 13 Ul | Uaed l.l'l{d Tsed
236A-C | Exhaust Pot (Complete)......... .. . ... ... .......li0eeevnivnnn. 1 1 1 1 1 1 1 1 1
| 1
AR | R U gty T e St B 4 ST L T ] (e 1
T T AL R i e e e e R 7T T [t i
| s e T s Rl el B S | e e || e e b 1
] Pot, always with : S [ wanwafanenafl L
1 AME I:qulﬂ'ut. always with. . o Foged Fened L e e 3 3
= Biw I'ﬁrl-t Rﬂ: Hl-ﬂli _i;i"m}g TR 12 & 12 16 16 ]
1] & (AT o SO 1] i e % |12 |18 |16 | 24
- e PEE-n Plug. . 2" 1 1 1 1 1 L z ] 4
= L R oW e o o R o e S ] L 1 1 1 ] 1 T 2 ] 3
LG Exhnuast Pot Bottom PIabe..coosiaannnnains YHEGIEAL 1 1 1 1 1 1 2 3 3
815 i Cawer A .| ¥axsis 1 1 1 1 1 1 2 3 3
- - e o "3l 4 24 4 24 T =4 48 | 72 TE
b1 ! - = = Hu =] 24 24 4 24 ] 4 48 | 72 T3
(17T ) = Gaakot Top i.h:ri'}ul-wm ............ YEGLT 2 2 z 2 x 3 4 [ 0
251 - * Hand Hole Co A e B T 1 1 1 1 1 1 '] a3 3
{ 252 Hand Hole Caver l::hmp iy P R R e YFIs2 1 1 1 13 11 T T S (S
= 2, 2" 1 1 1 1 1 1 ] 3 3
TE - L] Ejl‘?ﬁ 1 1 1 1 1 1 '3 3 3
418 Ezhmigsd P-Ol Flungps Gasket Y410 e f
4 - F 423 e CL | B s [t 2
618 - YEGLS 2 z
5 & 3" 18 |-
o o "zdig" b h [ [ R 18
203 - - F33 16 ([ aaaalianan 1d
GG REtLLﬁ.ann:Ghnd YIAGEA
A L E bR JRRR I I I ] H & 4 [
Asbeatea Wicking 14§ Eall o] [ Bl 3 & a & @
226D-C | Exhaust Pipe {ﬂnmyleu) 1 2] 3 1 2 3| 4 5 [
| 26T Erl'l.i.ult Pipe, always with i H 3
| { P‘:Iqm, -I'Im '!'“.'h .......... e [ 2 a L] ] [
g - Pi 1 2 4 1 2 & 4 B &
J 1 z E 1 2 3 4 5 &
| II-n-d Hole Cm-nr 4 8 12 1 5 1T 18 20 bl
281A Hand Hols Cover 1 b 3 1 2 3 4 5 [
T ] 1 @ 2 1 2 3 F 5 i
TEA ' = - 1 o -] 1 L) 3 4 5 L]
4 B 12 4 5 12 18 20 £ ]
ITED Gm'l.du.it‘lhdmhh 'm.h $-|.u.;| 1 z 3
et Bt B | 3 2 a 4 5 i
[L0] [:Dudu.:l- Thm:ub]n Gl.l.u.d ............ 1 X 3
.................. cocd | 4 2 3 4 5 &
e T T e e e e 2 3 3 2 3 5 & =] 0
(4] Thimbls Gland Elml Mt poif 4 g 12 4 8 12 16 0 24
Exhaust Pot Gland to 'n.lmhl.g- Btud, oy 4 8 |12 4 %2 |12 |18 | =0 |24
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T T Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

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

12"x15° 4 x17"
Before Ordering Repair Parts Read the Instrizsctions
Repaiz s Page3s: Symbol | I P T
" NAME OF PART Hise Usted | Usedd | Uined | Uned | Uses! | Used | Used | Used | Uiked
lindor Exhnaut Flpe G | [ ia]
TIA iy e u:ﬁ:i ..... e 1 2 1 [ &
. = Noasle G 1
| - P E:‘tr.:t ............... 1| oz t | 6|8
T6A-C | Exhaust Nozzle (Complete).............ovveinnninns e e B B | [ )t T Rt £ B (R Rl ) (R 5
| THA |Exhaunst Mozzle, al T TP 1| 2|3
| PO e, :1:“" ............... i ] | I B
. | lﬂm - R - ) ) (I A
=51 Evhaust Mozxlo Hand Hole C0ver: <« < icansisasinannsnansnansnnns 2 1 [ z 4 (] B o § 1z
{m (] ] Bideot 8 bl Y gy T N [T T T i S (R T (S T
- - U R Pl e 2 e | 6| 2| & | 6] 5 |w]|i2
Th - . L 1 T T T z |+ | e 2|4]6)]=|w]|i
865-C Exhaust Piping (Completa). ... .. ... ............... R e G | s | e Ko o e | M e ) (2 A
[ Eshaust Elbow (Single Flange)........... o e 2
T e R R T OO X B R | b Lo [ | 2
AT L [—:lbqwl:JJwMaEhnm e |8
= Elhuhlui"lln;uﬁ 2
416 - i
614 - T e e ] [ 1 T T. [ R | B e rd 4 4 L
F'.‘-:ha.ull"‘ip-ll... A R
671 = Pipe e R
511 Eﬂl.l.‘u.g‘t"hlp‘ph T e e R (e Y T | B e e 1 |
. ﬁ ; SO Epyes [ENH (EERE FERLE SREEE
. 3““""" Dsholieliess: oo e G of s Wik 0 a0 )16 |40 |3z |32 |8
263 CE gk i i T [ 1 (40 |3z |3z |48
AR \lpmnmpwmm whs e ]| g [ b Fardl B ) i St U O g
List Division No. 9. Governor Rocker and Push Rods
62T~
25T N 25D [ 6252

7L 2 Jpae L_,.J}m
: i I

&55.0 Lty
—}-22138
=)
L
,—ﬁ L2335
£33
2333

K. ENGINE |2 ke F3T ]

FPOT LRSS Qv FEFE d?r'ﬁﬁ"ﬁ!

FokE S SO T ENEYE
Repair Chart No. 8A

ALTWATE GIVE ENGINE BERIAL NUMBER




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

Dec. 1, 1934
List Diivision No. 9. Governor Rocker and Push Rods (Continued)
| ¥ afz] 5 147217
| E Betore COrdering Hopair Parts Head the Ieatructlons Symbol L2 =
' et Gnas A P T A P EA AP A
MU e L g F ¥ b g .
Ik"- MNAME OF PART Used | Uised hu:;d Uigeed | U] | Used | Usesd | Usied | Used
GEGA-C | Governor Cam Rocker (Co mﬂlat.aj 5 oot [ L] | T (R B (5 b oo ) [ it R B | 6 ]
Hm—ﬁﬂy:l Enmmt. 'I'...lddﬁn!'_'h.' aauui Mo, 4.
&= Ty, =
; = Eﬂﬂi : : %'l Nu.llnl:l Mo, 4.
2 ® Engine. 8, 1. Hu.lmri Ma. &
1 M Erginey oA L. e, 1.
GHEA fu:mwcamn«kar.ﬂ'ulwlth 1 2 1 1 2 LAz 1 1
R rll'n'nlﬂlh. TAEAGIGAZ e e | s | s B | S e | RO
B58A Gwmur&m'ﬂuwh PeslE, ., CHAGEEA 1 2 1 1 2 1 2 i 2
23R Bushing., ... YHAZIIRA 1 2 1 1 2 1 2 1 2
2331 G-umu-urﬂumﬂ-u‘lkwl‘in........ T R e AR YHATELA 1 2 1 1 Zz 1 2 1 ]
23332 Raoller. 3 : i YHAIZ2A] 1 2 ] 1 2 1 ] 1 2
2078 . L T e e e e T [ T T Y] z 4 z 2 i 2 4 2 4
GEEE-C Governor Cam Rocker (Complete).. . ........vevevnaloneiinviennafiocecfioead 2 foosfeeeesf 2] 8] 1) &
Neto:—40 Cyl. Engine. Used on ."m. In.11d No. &,
5 % Engine. * L B
= i * Engine = * Gyl No 2and No.&.
3 * Engine. * * Gyl MNeo. 1.
L) yIEASSAE |.....|...] 1 | 1
TAEAcSERT
TEEASSEAT e
TOIEASSGAR e ey
B5HA AGERA 1 2 1 2
2333 YHAZIZIA 1 3 1 3
2181 WAzl SR R N TR el e I B | Fl [ [
Pt YEAXIEZAL | P |0 e n | B N 2 1 2
2976 YEANTIAL B B B e e 4 ] 4
§56D-C | Govarnor Cam Rocker (Allin Bracket)..............0........00u.. o St R LT B i s i
Hﬂh‘-ﬁ-ﬂl"l Fn;imu. I.deﬂncrl.:-u--ﬁ.
| 656D (Ol varmici Aaris u.:l:ar.mrm Fhiet TIEAGSGEL
i . ®  Rocker, nlways with YHEEAESED2 1
BAEA Goversor Cam Hocker Muabrosm. . voasvnasiranrnasasinnsrnnanrna| ¥EABSEA 1
pae] = = -~ i ] YREAZXERIA
AL & - . E .| YoHEAZRIIA
Ik 2331 Governor Cam Holler P8 L YEAZEZLA
. 33T = “  Haollor, . .| YEAZFERIAL
T8 L) - | YHEAZTIAL
666D-C | Governor Cam Rooker (Complote). ... .. .....ooooi]oeienonn... e Lot ) R per ) (Bt et Lo [ T
MNotee—4 Cyl. Engins. Used on Cyl. Mo 5.
~ BEED ﬂvmnrﬂlmnnc.hr.uw M s B A e 110 L SR i ] e i B i e L
| egsA Pribof el 0 e R D e B e g o E S BeE GO it B 1 PR PO L
| EE3AA L Dmking, . .....-- TR L S G Y P Pt a walownn ufanswaflvan o RS
3l ﬂwunwﬂhmHulltr:P:n..............................,......... YTHAZRIIA e e e mrataiart | BT | R | e 1
T - - T ceel| YEAZSIGAL Pl oo | G Fmcie| Bocioa B raad | 3
GEEE-C Gnnmorﬂmmknr{cnmplata} __________________ A bt oo Bt e Boeos| Semed Braee) Moo preasd | 345 el
MNote:—i Cvl. Engirs. l.'lwd{.nﬂy! Wa, 2
C!- Engine. U
| BBEE | Gorernor Cam Rocker, always with TEEAGEGCE | ... 1
o knntu_ﬂwm-ith 1
L l B5EA ﬁﬂ\'tﬂll}l‘ Gcl-m “Ov.‘.ﬂ\:ur Muashroom, . . 1
A X338 Fushing -
231 Gm'r_mnt[:l.m Bl L P R e e e venal YEAZ33IA e | gy ] f et el | [ | e 1 1
332 T i e et | YEAZZIIAL Farwm ] e o] B o] Sl e ] |50 e |0 1
bt L *  Hocker Dowel. ... kT T e YEAZTEAL cmer| B Bendd] heda lbosse| Beaed Cod > H
G5EF-C Gﬂmnrﬂmlmnlmr(ﬂnmputn) 1
Notee—5 Cyl. Engionn. Used on Cyl. Ne, 2.
| AKIF ﬂ-ﬂ-‘l‘ar.n.ur Gu.m Baocker, always 'I':I.t.h ............................ YERAGSER ettt [ e R e S o FEL 1
{m = "mushroo, VHABISA Rl (nnd per | s e e 1
E333A - - o e e oo YEAZIRIA ¥ o | B i) e e foets 1
33l vea| YEAZSIIA 1
2XR3 .| YEKAZIS2A1 1
_m:n | YEAZETOAIL z
YRABSC 1 1
A25A 4
YEASRZED 1
TaKAG25F
@258 | lInj. Pump Sust. Valve Lower Puab Bod (14387000 v cnnrranrrnnrrnn YaIKARISC
PR o Do R st sk BT e ST At S Rl e L W E R T e e e YRHAGISH 4
| #2510 YAKAAREE
I e R e e e A e IR A K s e e YIKAAZED =z
H25E | YEKASZSA
] £25F || YEHABISH
. A2803 | YSHABZSC
b {Gw.&mﬂmhu.kuﬂnnu T L] YEAZERGAZ 1 > 3 1 2 3 L] e
?rl | YSHAZIAEA - s e ala s suall e &
ZE3GA Gov, Cam. Bocker Aux, Bpring @ YEAZ3388 S | e U e et | s

ALWAYE GIVE :ﬂl’m I

mmn



V1. Repair Charts and List—Fairbanks-Morse Diesel Engines e

List Dhivizsion No. 10. Fuel Reservoir, 0il Pump and 0il Sump (Continued)

| r 3 r ?'
2l Fiefern Ordering Repair Parts Read the Instructions Symbeld il Ehet
Ropsir P on Fage 35, or ] 2 i 3 1 '| 2 3 | 4 O []
Mumber | Rire Cyl. | Gyl | Gyl. | Gl | Gl Cy:l.lli_::.-l. Cyl, | Gyl
| NAME OF PART Eiped | Used | Used | Used | Dsed | Used | Used | Used | Used
] i 1 |_
986B-C | Fuel Regervoir Cover (Completa).............cocunevefocnennennenas 102 2 2| 2 1|1 (1] 1
BeaA .IFl"l.lul 'ﬁuﬁ'l‘ﬂr Gover, always with (See Chart 118 alac)........ TEAISOA 1 Tl 1 1 1 1
Clmrur :I'n'mwlth TIEAMSEA  |..... R e | ST | S P B 1 1
GOA ] . 2 YEABOL 1 1 1 1 1 1 1 1 1
2313 = 0 A Hm]lu... YEAZIIZA 1 1 1 1 1 1 1 1 1
a2 . . l . YHEAZSOZA 1 1 1 1 1 1 1 1 1
2270 - . - * Serew O e YIEATITOA 1 1 1 e [ 1|1 T L
- = = o R M. ML Serew, e e ] b = T LT 1 1 1 renf ] o 1A EEn ] ]
15T A-C Pugl Reserveir Cover Strafines (Complebel. coonicniiaaiiianriannic|iirnanrnaninaa| 1 1 1 1] 1 I i 1 : i
|| — | —
1902 Fuel Reservoir Cover Gaaket, ., ..o, 0., e A TK.MN‘EJI. 1 1 1 1 1 1 I 1 1 1
18TA-C Puulﬂmmnlrﬂ-nmandmlﬂumpEr.nimr{com} e et BT B R R RN ] e
[ 1BTA Fusl Bewsrvolr Cover Stralnsr Side, always with, ... .. cinnaanns| TEAISTA 2 4 2 | 2 a 2 a 1
2271 = - Etrunerﬂuml:ﬂ T AZIT1 2 z L 2 2 z 2 2 2
o272 = - tom (Mot Fur. Bep.)..vveeervanennsnes| TERAZITIA 2 z . = =z Z 2 z 2
1366 u - = lll.m!Iq- .................................. YEALIIGOA 2 T 2 T 2 T 3 z 2
10B4A-C | Lubricating Oil Pump Body (Complete).............[..0c00eeveee.| 1| 1| 22 |22 | 1] 1|1
10844 | Lubzicating Ol Pump B tl'l' nm‘n. .................. cooi| YEAIGBEAZ 1 1 1 1 1 1 1 1 1
':msm | - iy “ ........................... Y ATORSA 2 2 2 2 2 3 2 @ 3
193A iLuhrluﬂnw il Pamp Plusger Pin.,..... vens| YEALFAA 1 1 1 1 1 1 1. | 1 | 1
2111 | o A= = = Callar. cena| YEAZILIA 2 2 2 & 2 E 2| 2 | 3
2110 Lubrieati DlJPum Duach.l.rmﬂ ::H.nn B B O oo YEAZIIDA 2 z 2 T 2 x c | 3|3
geieeo 00 By ave Ball.s s A e, 1 I RS R ) R | 1
- SR - "|"l|.rl.=l:5‘-nl.l * Diam, 2 2 2 o 2| 2 4 2 2
1706 | = e P it T 3 Ty e it s e s ANTHAA 2 2 2 F ] 2 | 2 2
2308 = = "  TDhacharge Conn. Gasket..,.......cc00cneen-.| YEAZIGOA 2 z 2 T 2 z 2 - 2
ET T . CARCRAL - g =i e D e g ] By T 3|2 (2]2|2|2|2/|32|/:3
L s L o T a e o D cenna| FlBEET 1 1 1 1 1 1 1 1 1
|
26523 Lubricating 0il Pump Birainer (Complete). . vaenieenieniiiananaa]iianinaiiiaas| 2 | 2 2 | - 2 £ ' | z
{ |
9TA Lubsicating O] Pump Body Gaakeb. ... oo iieniinniicnnnnas YHAIMOTA 1 1 1 1 i i | i | 1
2682-C LuhrlmingOIIPumpsbrﬂmr{Gﬂmpluta}..........l............. | R e R e P el el
2553 Lubrisating €l Pump Stralner PILI:,Ihr LR e | YTEAZSEIA 2 2 3 2 2 2 3 2 | 2
1058 = RBidg (Mot Fur, Sep.).. rarenns] TEALMEEA o 2 2 2 2 2 2 5 2
10584 " . *  Haltam (Not Fur, Sep...........| YTHAL55E a2l 2| 2|2 |32
| |
1086B-AC | Lubricating 0il Pump Rod (Completa). . _........ ... ........... 1 o b 1 B (A0 1) |5 IR O D] 1 | | 1] 1L
[10E0R Iubﬂutln;ﬂ-ﬂ?umnhd,ﬂwmﬂh....................... TIALOREE i i 1
l Bod, nlwaya with ..., . .................| YEALIGEB T [ fermasl [ i 1 1 | 1
! - B I T e el o b | BRI L I 1 1 1 1 1 1 1 1 1
2314 Lu'bnnnnng D':Tl Fu:n;p- I L e s L YEAZII4A 1 1 1 1 1 1 1 1 1
T = Thmbeelly st i T a1l 1 1 1 i 1 1 1 0.1
2100 Lubgicating 0l Pump Beody Cover (Half). 0 YJAXIDR ] 2 | T | | |
= ToT =" Cover (Half], J TEAsimA |  liee 2 | = g [ x
ITalA Lubricating 0l Pump Body Cover Gaskot T JAZTIZA | 2 2| 2
- LT - = Gasket.. YHEAITO2ZA | Pemos o] oo |F " F | ] z
1081D-C | Lubricating Oil Sump (Completa). . ...........cocnnilevnnnrnnnnann 1 i 1 1| 1 | 1 | | 1
|
[EB1 Dy 'I.uhdutln;ﬁlllump alwags with, . ...............00000i00e..| TEAIGELE OO O R T A RN (A | |
| - E:ul.ll'lrl-'l'ilh. ......................... TAEAIDBLE e | e i e P e e ]
[l B Lu'lmulhugﬂilﬂumn. B T B e YEATNEID 1 1 1 1 1 1 | |
! L e ok s ey R S VAR AI082D e Rt in e [l IRS ] LRt o) L) | O 1] 1
BT |hbﬂ|ﬁhuﬁlﬂumw\‘nFiu................ YHAGTTTA 1 1 1 1 1 1 L2 1
| 1938 o - ] 1 1 1 1 1 1 L] 1 | 1
1 i - - L 1 1 1 1 1 1 1L | 1 1
| . o 5 " Washer .. 1 1 1 1 1 1 1o 1
I 5 et ¢ Handle Stud 1 1 1 1 1 1 18l 1
4131 - - ®  Handls 1 1 1 1 1 1 1 1 L
Lubn-:ahnl G:li Eump. l‘lumn Eiud, 1 1 1 1 1 1 1 | 1 1
I Hin 1 [ | ] R | s | i | S S el
- = = TipaTFhg... 1 1 1 1 1 1 ] 1
2316 Luabrieating il 8 Orverflow Pipe...... 1 1 1 1 1 1 1 ! 1 1
T Governor Orvar Eﬂl’ Pipe Glu.m:l Washar.,..... 1 1 1 1 1 1 1 | 1 1
517 = * BT BIOE weenrnrrrarrninren \'Khﬂﬂ?.ﬂ. 1 1 1 1 1 1 1 1 1
2318 * Beofiog Box Gland.....ccoovaiinnnana| ERAZFIBA 1 1 1 1 1 1 L |1 1
2310 {Gwnmurﬂ'nuﬂvgrﬂwﬁw............. R e P g A T st Booed eoad |4 1 1
Fips i o L e e YAKAZIIOA S b focioie] oo jobiooe Peoene | 1 1 1
TH10A . * Ppe... . e | SRR DT 1
10684 - - - E'#:k.:n: Hing..... e a i w aat al] S AT (KRN 1 1 1 1 1 1
Labricating Oil Bump. Plate. .. YIAIIOR 1
= O Tiate YOIEAZIIONR i 1
= = E Paty VIHAZRIZE  |..... 3l | | £
23124 s LI B P e YAHAZIIZH |..... 1
- =8 Plats... P R AT S YSKAZIIZH ephe] |
05 i.-ubnr.Mmaﬁltﬁur\ﬂpl‘i:rﬂm};mtu............................ %EC-'LBI:ISM 1 1 1 1 111 . : ;
S o e s - i Poron loao berod o o s
1874 Labrieating 0il Sump Strainer (O lete). ., .. gy g Mt weqian]l 1 1 1 (| 1 1 1

ALWATE GIVE IHIEI-IEI BII.I.lI:. m




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

List Division No. 10. Fuel Reservoir, 0il Pump and 0il Sump (Continued)

L] 1] o, 'l
| Before Ordering Hepair Parta Read the Instroctions Syabol Lyt ERLL
_Ei‘.npl]::' cn Page 23, o {:;:r!l C_!:-l [] | 3[ -'I.L 5 Cg'l
u i L 2 y - . . -
: NAME OF PART G | Toe| Ui Do Uied| Toed| Ueed
E055 Base Sy Pips Dradn Fitlag, . vooenneeoe 4 Li
ABREA I ""p M o ﬂu—'kul e a ] [
Dinse Sump: Pipe Beducer. .. .o...ooines ; 4 L
]'.uhrlmhl,: Oil Sump ln Fl-el.-n: Bhim.........
ﬁl?ﬂ. - - - - - ‘:I B T e I
- - - L - E‘hl S S
= LIT, Tt R T Rt As B e,
- - - € & Chbm.....ea - An R e,
0.0 Fuel Supply Pump Rocker I,’Gumplot-u]..,.... 1| 1] 17|
a0 Fuel 8 l I"'um I'lu-:l:t'r..........“........-.....-....-......... YEASA 1 1 1 1|1 1 1 1 1
£S Bt ek T o i ; it || (] ] () (] [ (] |
2307 | = . = Wik, b e [ ] ] e (S R [
[ o * = Cap Serow "xigh | ] L) R 1 ) R e () [
oo 2 = = St Serew, [0 |t | 1S () (o] PO B |
= L o * " TLockwasher. a 1 1 1 1 1 1 1 1 1
(R & = & Jam Nui.,.. e (1 (ST | (S R ) (RS Bl B |
|
B4 F‘LLei:iuppEPum:.erurhm.I“'l:l.-..-..-.--..--...---------------. YHASGA 1| S T | S S | S
246005 TR R U o e o e e e Y HAZS0EA L] 1 1 | 1 1 1
R L e ﬁ' 1 1 1 1 1 1 1 1 1
- {"‘.-u,u.tﬂ. ...... T el R L o PR S s ST "x1ki" 1 1 1 ] 1 ] 1 i 1
5% Fu.tlSupph'I’mm]iW'hr:rShln-.................-.....-........-.. YHASSA  [..... B FE B [ 1 1 1
Y = = Eh LR A Y AR 1 1 1 i 1 1
5 L i ] - Y HASDA 1 1 1 1 1 1 1 1 1
2004 - " X - - THAZGMA 1 1 1 1 1 1 1 1 1
- o = o - - 1 1 1 1 1 1 1 1 1
A L - ol g’ i | Dt el W [
= g LC - F 1 16| e 1 1
#64E-C | Fuel Supply Pump Strainer and Overflow. ..........0......c...... 1 | 1 1)1 /11|11 1
| 4B4E Stralner and Overflow Craing, always with, ... ... ..., TEAEDR 1 1 1 1 1 1 1 1 1
o L 5 L L o o e S | EE':ZPE' 1 E0) [ 1 1 L]1 1 L
. = e - gl L e e e o - | "xhy ] b I | 11 1 1 1 ]
Wt = L - P‘ip@P"lug I:Snlld:l,..,,, ............ : 1y 1 1 1 1 1 1] 1 1 1
| = ‘ L = = Flag (Bolid)..cciancnanrrnaas (Ml 1 1 1 1 1 1 1 1 1
@560 Stralnge and Overflow Cover. .. .....cocoiiiiimaiiianiiaa T ke YEADEER 1 151188 1 1 1 | 1] 1
1502A a L e e e 4 P ] | YEAIGO2C 11 1 ] 1 1 1 i 1 1
21084 - ! - = Flug Gaskel..ociocenrnrmnannan vennaes| VLAZI0SA |1 1 I 1 ! 1 ! | 1
P - L - L L [T e et | T TR L | 1 1 1 1 1 1 ! 11 1
L - ! - o rroda o PRI TR e e X-153 | # a4 i 4 T 3 3 3 3
2334 L = A Caakny G o R e e e YEHAZSGAA 1 1 1 1 1 1 1 1 ('l
6T0B-C | Alr Starting Valve (Complete)...............coc0vvefoveeenenenf 1) 2 | 202 | 1 [ 2| 2 ) 3| 3
AT0E .Jur Elui'h:nu ‘n’nl'nu éﬂm Chart #14 alsa). . YT HEASTOA 1 1 4 1 1 ] 2z 3 3
L] YHEAETIA 1 L 2 1 1 T 2 z 2
203 L o o u..: hﬁ::kshub 14 nlso YHAMIA 1 ] r 1 1 z 2 I 3
2335 ' - e YHAZRISA 1 1 2 1 1 3 2 i z 3
s 1
624A-C | Air Starting Cam and Eccentric (Complete).........|............., 1 | 1 | 1|1 1] 1|1]1]1
LYY | Adr Starter 'Glm i.'dd lmnulc:, ................................ FEASELAA 1 | 1 1 1 i i Ll 1
[ BZEA i LS Btrap {L'-pn-er} nlways with. .......| YHASZSAL 1|1 1 1 1 1 1 [ 1
AN - | L ! ! Etrap (Lower}. .......ccevviauinnn YRHASZGAL [T | 1 1 1 1 1 j 1 1
H I i _ g ) S e e ST AL 3 12 2 2 2 2 2 | 2 2
2907 - = = - . - e e e e YHAZZTA L] 1 1 1 1 111 1
RIRA Alr Starter Cam and Eceentric Stoap Bolt. ... o0ooieiiinniinaninn, TRASZEA P ] 2 z 2 z 2 |z 2
- = ! ! - ! EE | o e e e 14" N.F. Caatle | 2 2 £ ¥ 2 z 2 z 2
i - - ‘ - = e e e xl* 2 2 2 P 2 P 2 2 2
| Rt - e - - - * Lookwaaber......ccouinas %" 2 2 2 [ 2 z 2 2 2
1 = = = - = b M T T " Blatbed 2 2 2 2 0 2 2 2 2
155 = = = e Y el £ o e R s "ndlg” =z 2 £ z 2 F 2 z 2
BIA | Air Biarter Cam aind Ecoentrio Hey...oooniieniinaaniinniaas.. YTHASHIA 1 1 1 1 1 11 1 1 1
List Diivision No. 11. Injection Pump, Rockers and Housing
SESRE MNET LSS S

3 Ay

BorL EGEVE fEE X ENGINES AR
Bepair Chart No, 11

ALWAYS OIVE ENOINE BERIAL HUMEER




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

List Divizion MNo. 11.

Injection Pump, Rockers and Housing (Continued)

L VL ENGINE  [Z7VEA7E]

M?A FA ‘HI Fad Py

- FP5T
2204
!I ~E2A
1| Hzsas
!
2 - 2Fer
2208
FiEA
EFEA
[ vEa733]
Reapair Chart No. 118
¥ (4] F
3 Befors Crdering Repair Parts Read the Instructiona Hymbol 1xlE =17
Rl S T e .| et | o | e | oo | b | b | e | o
S LT L 4] Ey 1 - - - ¥ - . "
NAME OF PART Unod | Uded | Uned | Used | Used |Uaed | Used | Gaed | tasd
E31B-C | Injection Pu (Complata)...........oon v e 1j]2(3|]1]|]2]|8|4]6]8e
E31B Injaction Pump M"ﬂ' I-"?th:"'" e % E g } ; E 4 g [
=) Solid). .. e 4 B
TS5 a2 ! Emnﬁdwuﬁuu 1 2 3 1 2 3 4 [ [
G Imjeciion Pump Discharge Valve Coage........... 1 9 3 1 2 a 4 5 [
i B G i SR IERE IR IR NN
8T, olWw. BR:: acccss 1]
335R ! *  Pluager (] Ml'u.r.ﬁupJT...... 1 ] a 1 ] a 4 [ a
Gacn Injection Famp Flunger Cylinder Gasket...........cc0vvvainnnnnes 1 2 3 1 2 3 4 5 &
o e SRR AR AR
BT . . . DPF';"“E,;,];;;;' T [ (| ] (] e e (S
52 - - - Cnlﬂlmmmnu:........................ YHAGERIA 1 r ] 2 1 2 4 & 5 [
o1 Injection Pump THscharge Valve. YTHEI1AL 1 e | PR IR | (S (e |
57 . g ] - ¥ T [y (| AR PR (A (R )
536 . *  Huction Valve L YHAGISAL eI | | (R RS | ] (el s [
250 - = . T A e .| YEAZRA P | B ([ R | R [ | [
63250 Injection Pump Rellef Valve Caig (MBI ceerer s sesnnssssesohessseeseessssses o O [ (Sl I R i
ALWAYS GIVE ENOINE SERIAL NUMBER




_.%"-Tn'..W Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

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

| . : 12515" 14217
Bglern Ordericg Ropair Parta Read the Instractions Symbal
Nt S EREN 5. Sin cvt | on | e | e | e | e | e | om. | oo
M| iz i I 4 | 5 il L. A
NAME OF PART Uiseed | Useel | U l.ln:;d Used | Used | Used | Used | Uasd
6326-C Injection Pump Relisf Valve Cage (Complete).......|.............| 1 | 2| 3| 1| 2| 3| 4| 6| &
Gaas Injection Pump Relief Valve Cags.,...... s R e wit e a | L OGNSR | 2 3 1 2 ] 4 5 [
210E £ = . L SRR et e R e YHAZIOSA 1 2 3 1 2 3 4 5 I
20558 . . ] B e CROCHGEA 1 2 3 1 2 3 4 5 i
21058 o o 2 o * Casket | CTAZIOSA 1 3 a 1 ] X 4 5 i
BOGOE ! - * Cage Plug 1 a2 3 1 ] 3 4 5 it
G2R1A Injection Fump I'la'll.e:l"'r'nll.'t........ ) CHCH231A 1 2 3 1 3 3 4 5 [
B2RT = = Huﬂjnl He. CHOBZAZA 1 2 3 1 ] 3 4 5 i
6283 = - =! = v 1 2 3 1 o I 4 5 (]
1561 o » H = < Ehim (03171, CFE1551A 1 2 3 1 2 3 4 5 [
15614 = - i = = Ohlos OIS ceaceiisas ..| CFE1s&1E 1 5 3 1 2 i 4 5 [
21058 " . 2 = e Plug GAskel. ... oveveon i ronnnrnns| CGIAZIOSA 1 3 3 1 2 T 4 & I
4734 Infection Pump Body Gaaled, .o e nns e rnsviunisonas s aennonna, YHATIA 1 1 2 4 5 @
6640Q-C | Injection Pump Rocker (Complete)...... .. ..... . .|............. 1 1] 1 i 2] 3|
N#H'—EC!] fnm-nu h!mlﬂu.%l. Ih-u. acd No. 4.
4 = Engine. S = Oyl hD 1nd]‘-n.+.
34 * Engine. L 8;'1 Mo, 2.
F - nn. =, 1L 1. Mo, 1 and No. 2
1 * Engine. =t LT |
654Q Injection Pump HOCKEF. ...co0vov e n i ieasscnniinaeciiains YRAGS 1 2 1 i 2 T | fne] | 3 2
T oo By '!L'IH..I.GIS-IC.E;:_ ..... orer P |Dh e BRG] B i
52D lmﬂlmnhm'p(h.n-!wur e S e S | PR ARE ST 2 1 1 2 1 2 1 2
S53D "i YIHASSIDI 1 2 1 1 2 1 2 1 2
* S Rocker Dawel, .o uunsssssnnsasnnnannsanannnnees]| THASRZAL E 1 a 2 & 2 4 z 4
GHR-C | Injection Pump Rocker (Complete). ...... .. ... ... |......cooviiloecfeee 2ol 2 2 1| 2
Note:—4 Cyl. Enging. '[fmiun Cyl. Mow 1 and o &
i-fwm' . ::wﬁsn.a-\a
= LEagine. o 2 o, &,
3 * Eogine. < * Gyl Moo L.
ImmtlnnPu-rfl:'er:-. —crreeed | e S B e S e T R B e 1
MR L H.nn'kr e Y4EABMF1 Ferei] Boces] Feer bt ] b Beonmee] |5
= YARALSD 1
= = YOHABRME o | S | Eel |
B3ZD = | YHASSZDA 1 H 1 2
253D ' ! YILASKADA 1 ] 1 2
2324 - - YHAZZMAL |.... : el ek 1 2 i
B548-C | Imjection Pump Rocker (Completa).......... ......|....coccooenifonndfieea] T feviibeesnd] 2 el 2] 2
Nnh—ﬁﬂgl Englme. l.ludw{.- . Mo 5.
Engine, Mo. 3.
3 *  Engioe. L 1. Mo, 3. .| |
l Bﬂi Pump Rocloer (Eya Bod).euiae e aaiaascaininannnnns '-I'-BK.-W-&-I-FI bierafeaca o] 1 Jonannfansnafl b Jeuaes
8548 i e U e o enn s o e e [ p [ ey e i | R [
2 " Hoe =e R B R ‘.l'ﬁIH.IH-'lII'L E e [ e T ) P S| [ i e Lo |
S520) - - D-mlluﬂql.,. ol YHALZDSZ e (Eooo| [F ok e Bascd Bk Basad bovl 1
S5ATH = = P | THAGGIDS aannnfeeanall L feuanafuaana] 1 fiaaea] 1 1
. ®  Hocker Doweliiooeaenen... e e e | B A T M | e e | SRR | B | i | Sy B | et | B 2
GBAT-C Inja:uun?umpnonhr[{:ompmj,,,,,,,_“_, ..... R L B FESE 1P st Dol Lo Bl (00T ) 0
‘Qm—ﬁﬂrt.ﬂmu Used on \a:;.
Bun vreghint
85T Injeetinn Famp E-ka e | e i 1
51T In.:b:lluu I'"url'.p Cl.rn I'I:nl.'llalr"." AR ih 1 i
2530 Y (B S YHARSS 1 1
o e Rasker Dol T s s e AR A | B oo o] Frm ] cear e |- 3
E64U-C | Injection Pump Rocker (Complabe)..........oooooo oo bioidieecides boeboo e bl 1
Neter—5 Cyl, Engine. Used on Cyl. Ma, 1. |
GEL ImuhumnRa&nr..................... et o] Becind (s b [reend| Badiag | T
S52D ﬂm'llinlllru-- : ; hgu: | taly | ek oo | s | ehqunt | Eesines | Y
530 X Fin AL g P | e RN e e e B
B3 Injection Pamp Flunger Push z
inmlwn l’ugp Plunger Push
wsoF SR
Fmﬂlh‘llt Pamip Plunger Push Rod (5
5 ] 2
GEOTT In,]ncl:mn ]-'u.rup ]’luumE'mh Eod lf.l'_:all:; Tﬂf{,ﬁ,uﬁc a
Rod (1306 VAR ALRYA
GG Injection Pump FMun Pl.uh. Hed (100117} YSEAGSAD
| BDEA Injection Pump Push ENSa . o arus manswnannnsnnnasnuasiesnrennl VICASSEL
EERG Injeetion Pump Rocker Spring. .. YHRAZEIIAL
- - - Dg. . . YEHKAZIMA
E20A Injection I'ump Recloer Spries. . . YHEAZR20
s RO o cmn e =H . YHAZI20H
Injection Pump Rocker Spring Fin.. R e A ] [ 3

ALWAYE GIVE ENOINE S3ERIAL NUMEER




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

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

=

_ Before Ovdering Repair Parts Fead the Instructions Zymbol 12218 1417
Numbe il i o | o, [ on. | o, [en. [ o | e, | o | om
E r £, s . H k 4 s H
MNAME OF PART Usexd | s | Unesd | Useed | Ulmesd | Daesed | Used | Diaeed | Tised
Y2ZHA23I3TH aman 1 1 e awal]ind 1 2 2 4
HAH&SBE 1 1 1 1 2 2 1 2
YH..!..'EH-E'F‘ G ctt| Foie] [Focad] | 1
Y2HAGETE4 s 1 1 1 2 2 2
YHAIMIEA 1 1 1 -1 2 2 3
CDAIITEA 1 2 a a 4 & &
KAE2R 1 1 1 - 3 4 &
¥ HAB2HL vemnwf I 1 1 1 1 1
1" e | B 1 1 1 1 1
YEARITAL 1 1 1 3 3 4 5
I EAGITT e [ T R | B |
YEAZIITAL 2 L3 & a 12 12 15
1 1 1 1 1 1 1 1 1
YHEAIBS
TIEASLIES
YTAEASLIEG
THEEASILAB 4
THEASIRG 3 1
ﬂl;n‘ﬂrnwEa-'uuﬂhld....................................--....... {j—;tﬂgé i i3 [ i3 -] (i} [ 8
2301 Pump Case Housing Fleg,, 0000 3 14 11 EEE BT 1
Az = Hlank Fa L VI AZIMOA 121 (R e 1
SL0A i) - - U'rwﬂn'rr crvemsnenaa] YHEABIOA 1 1 1 1 1 i 1 i 1
424 Injection Pumhﬁuch'l"ﬂ RNISI-I:H B v e s] YEABIZA 1 z a 1 2 ] 4 5 i
G51E Push Fod Stem Busbicg (Not Fur, Elm] .......... YHABSLA 1 z 3 1 2 3 4 5 [
2321 Pump Cass Eﬂ'l-lifﬁ Fad Timn'mr Stud. . .| YEA23I21A 4 4 4 4 4 4 4 4 4
1a7 {laﬁ.l Bua YAKALITOA 1] L é s é g g 2
e
GO3LA {ﬁlf_ﬂ. 1B + 4 [ 1 4 [ 5 |10 |§
; ﬂ' 4 4 4 4 4 4 4 4 4 F
*xii a2 2 2 z 2 2 2 I 2
13508 Lubirioating Rod Cover. ... voanrresrrmnssmnaiisnasanaiinnnsnass| LRAIISIF 1 1 1 1 1 1 1 1
{ = D e A e oo A e L T HAISRGG o] b o] o Briess | B e e [ ]
BAGA {?uh'lnﬂlnllnu&inzﬂmu....................................--. THASC 1 1 1 1 1 i
Shgan = gprgzraarreessnnn s | YAKASOD Lo PO [EVCH EEPR SR I S
W s s n s N L RN LB S A L EAE LB R e K
5124 B a SR I 7 (1T s |z |alz 2|88 |2|3
4624 = - - Cinalkoet = 5 YEAdEDA 2 2 2 2 2 a 2 2 2
[-mtrnuliunlmd Cover Cap Serow L 2 2 2 g 2 2 2 g g
or Cap Seraw, ] 1 1 1 1 1 1 1 1 i
A E il | ] Sl S S R W B =y
Pump Case Housing Side Cover Cap Serew g ] 8 & 8 B 5 g & B
266 Inj n Pump Budion Valve Push Rod Spring.....ccovvevevnnn...| YEAZSEE 1 2 i 1 2 3 4 5 [
AT2A Fm Housing GRAKBE. . . v.svovessssnmnssnassnnnssnnasnnnsss| SIAITEA el Eea | | Se A | oo B (e
Pur L le;s ﬂ“ktj:‘".””I-JE'IIEEI““”““"””.“ ...... ::r;:fi.‘l.'lﬁi ..'i..ui...._.'.. -l--."i"“i-l 3 E Z
Zon BJJ'GEII.'I ng Lower Hase Tap B i i s s sad s rama s 332 &
328 F‘Mﬂﬂl Goﬁko]&huﬂﬂunmt YARAZIZEA 1 1 1
o] = ] [ 1= T awiwmalamanafananalinanafinsnslieoes |l 1 1
21724-0 | Fuel Hand Control (Complete). ................ ... .[........o.. 11| 1|12 |212]2|1]|12
F‘ul:ul H:lltnt C‘nnl-rl.‘nt Ebcl[t- lud Claam YHAITIR
Carms VAR AZITER
21TIA = . = = Cam Y4HAZITEE
& A FEE S YEHAZITIA 1
e - J - * O, . YRHAZITIH wamvufovnnufisaacfasnaa]|iaaasf 1
Fra H:ndﬂwtmlﬂu&dnntﬂth.... ...... ehd el e m e e[ AR 1 1 1 1 1 1 1 1 1
oz Fuel Hand Contral Lever Quadibit. couo o uaasosasonasnnnasnenssn- Y HAZIIZA 1 1 1 1 1 1 1 1 1
Hand Contrel Quadrant B H. M. Bevew. ... ..ooooooiniennioon. .| M x8" 1 3 ] 3 3 Kl 3 S 3
SH0LAC Haed Control Lever {Completel..ovvvnninns R yer s | Rty et [0 1 1 1 1 i T 1 1
22014-0 | Fuel Hand Control Lever (Complete). ...............feeeeeveweanf 0 2 2 2 | 2| 2|2 )1 |1
1A Hand Costeol Lever..cooooooo... YHAZ2MEB 1 | 1 1 1 1 1 1 1
20 - *  Lateh Bpindls YHAZNMA 1 1 1 1 1 1 1 1 ]
2305 o = & ¥ KAZ205A 1 1 1 1 1 1 1 1 1
2357 - = - i EinE LAZRETAL 1 1 i 1 1 1 1 1 1
2 - = Cap Borew., o (e B 1 1 1 1 1 1 1 1 1
=\ = e Y it b=l "=1" ! 1 1 1 1 1 1 1 1
IR0 L Ty P e e R e T S i Y A 1 2 3 1 3 3 4 5 [
360 3 Chip Bepewr Sy 2obie opaaiia e ity | ¥KAZimo | 4 g | 3| 4 g: | & |16 |12
3518 x = IO O o e L ey o oo s Sents YHAZSIRA Z 2 4 2 3 4 d 5 [
= Berew Wine. ... . . Fl0xeT 1 2 3 1 a 3 o [
rIB]ﬂHQh H«ku il Pipe. . Y4 AGSZIA 3 1
6521 f I“ip-u.. YHAGSZID 1
= YoHAGGZIR ; 1
284B-C hdﬂmrﬂnvu{ﬂmmmﬂm 1 1
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Puge 58, 3300E

~ Jam., 1040 Fairbanks-Morse Diesel Engines—VI. Repair Charts and List
Lizst Division No. 12. Lubricator and Air Valve
A
raza
a2 5% @
SR FAFA 234
274 Lt sl
"'“"m, 2L
f0828
2757—_| bt
st 264
GLET
Pk
3254 | fé’{>
ZO7S £
s2sefy
D B
SR0uE |
| / ReEVGTR  LENETH = [A0284
FIoF  S8AR Eﬁzr__@lﬁjcm] |eze
4 S S Frek-lo)
G SFE S5 FEE ek Fy
T e
T [ FrEaEizs
Repair Chart No, 12
Belcrs Ordering Repaiz Parts Fead the Instractions Eeyreibol L37xLE" Lo -
Nesbe ot ki sin ch, | | . | on. | oo | en. | e, | o [ e,
iy s N - - = n 100 |
b | NAME OF PART Useed | Uned | s | Used | Used Used | Used | Gasd
[i‘mhdumnuehl YHAZIAR LE === i |
2154 Braskob YIKARISE  |ovuas 1 1
- e e T YIKAZIER A 5] RS 1
215H - B L e o Ao T o R TR R [l RS [ B 1 1 1
A 1
131214 ity
FTLIA 13EE2N L faasunfoenns 1
131234 ] 1
TR | = || SR e | sl D g
131254 oA b e e |
2751 YHAZISIA 2| 2| &2 |2]|a|[a]4]4
1
1eA-C Lubricator Drive Mechanism (Completa)............ M i b P ) [ D i 1 1 1 1 1 1 1
A il.u'brim!-w Dirfve Rnd YIAZI6A 1 L
= . ot el i s Il | el 1 1 1 1
10924 2 = i T 1 | R e 2 1 1
=314 = = RﬂdCﬂmnuﬂnﬁ I:RmhrEnd.} 1 1 ] 1 1 1 1 1 1
] s Rnd.“mt 1 1 1 1 1 i e | | 1
15541 Ratohet AT coanensss 1 1 1 1 1 1 1 1 1
- = 'p-Swuw. 1 1 1 1 1 1 1 1 1
. 5 Wasker. .. T IR - (e R Rl B [ N
21TD . * Link Pin.. 1 I 1| 1 1 1 1 1 1
= el R o 1 1 1 1 1|2 1 1 1
- e b e e L e 1 1 1 i RS [ 1 1 1
432 Lubrteator Tublng. 3* 0. D... Ugdler ma Reguired.
Moter—Specily Length and ﬂrdu Fil.urq: tﬂmn:d.
451 Tube Elbow (14" Pipe Thd., %" 0. DL Tube) ..o oooevriceininscncalorraniaainnaas Opder na Ragquired.
452 Tube Connactor {M4" Pipe Thd.,, MO, D Tubl.ueerrsnsrnssonnansssnnsnnnnannnnns Order na Hequired.
454 L T I T e e e e e e e | T e R e el e Order na Hequired.
1020A-0 Lubrisating Tube Clamps (Complete)...............[.............[ 1 | 1 | 1 i i i : | 1 1
1020 Lubricator Tube Clamp (Insite of PARY. .covc s vrannnceeeennnnnies| YEHI020A 3| e E3 | (| B R
. *  Clamp (Cutside of Fan). YK 10204 1 1
Luhﬁumwbnﬂmpmummm e o] (B e S R BT e Benn] [
10204 pcmmnw ............................ T || At R e R B PP [
! ' ﬂlmpEl:mnih e ] [ e | RS ] ] o] P oo Fosoa b
. * Clamp (Outside Pa el [T S T W B ErealiiTa Eeand [ o fiood o 1
1030 luhnuwmﬂmP:IuiduFu:l ek nim et m s e e e e o ol e LSOO it et oge A Db sl AR R gl g 2 2
1031 Clasp (Iesida Fan). Armemmemasseasanmanama] CAAEIOILK N | e [ | Eam e | e 2 ]
10314 c *  Clamp IS PRAY oo me s nnnsbnn s cnnns s | YOETOR1A -1 B e casasfannanfananaf (&
1655 Cll.&n.gmd:l'u ....... YOK 12584 Ao e ek 2
10101 %-_Iludulub.m _ﬂl’.ﬂ-nn"l‘“u o CEAIDI0R 1 s R ] ] ]
1010E inder Lub, Ol Tube Clamp......... CEEIDIDA 1 2 1 2 3 "l 5
1011E ; mmnn:"r:"'l':&:" G IO I -
G;-hndwlﬂ.\'h.'l‘uhlr_jl M. Serw., S | S e 482|482 '“} 2
. = o o seralge| g Ll | S e
i 1 | 1 1| R S
]'.nlb 'I'ubaCI.-lmnRE'\.lSm. z 4 2 | 4 8 1z |18
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VI. Repair Charts and List—Fairbanks-Morse Diesel Engines Fan., 1040

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

; : 12°E15" 14%x17"
Bafore Ordoring Repair Parta Read the Tnitrustions Byl
Wb O Sin l_‘.?:lrl Czl ! ar_ : |l:§t n‘,‘,gl G:-! |c§i
SiiEn i il | 2 L . B .
| NAME OF PART Used | Used Efpd ﬁfﬂ Used| Uped| Used| Taed
1
SSTH-AC | Al Walve (Complete). .. .. ......eouseeeenseeneeeneelioerreeeeal 2 1@ | g2l 2] s| a6
HITH 1 T 3 |
b oo DREA] |0 = 3 4 | B [
SRGA 20 40 &l 20 40 1] 20 100|120
2330 1 2 E:| 1
miee ] e e | o 2 ] 4 -]
i 1 2 k| 1 21 3 4 | B
5303 i i F 2 |
! 2 coy | s e e | L 2 & 4 5
320 R L = 1 z 3 1 2 3 4 ]
b ek : T | A |y B | ] g
] ! L R IR R T e e T %'ﬂ.ﬁ e | Lo N (ST 3 | 3 4 | &
= ! o - e el e e et . | e P | 2 3 4 | B
- | o 2 4 [] 1 F] 3 4 &
. a . 1 z 3 1 2 3 4 3
ir Valw ﬁ! 1 2 3 1 2 a
BEER T R || et | F e | e | B
S54SR 5 n = e oo | oo [0 2 3 | 5
G | " = o 1 2 3 |
| | i ' 1 2 i R | F a4 5
| L = o T 1 2 2 1 z 3 4 5
A E i i e e e : 1 2 | 3 1 F3 1 | 4 5
2070 Alfr Valve Seat Gulde Stud Washes. . coviiiieaniieaiineniiennnnn, .| FEAZOTOA 1 5 3 1 2 3] 4 5
5B i adwe Tant e o plat o S ST e e e | 1 2 1 1 = 2| 4 5 |
H03-C - P I A S o ot % Wl a o oomce e e e o s em ey | e i g e | 1 2 | 3 1 L) 3 | 4 & |
|
693A-0 | Air Valve Rings (Complote)........................loeceeeeeenenf 2] 2| 8 | 2 | 2| 8| 4|5
1A Air Valve Ring §2, 1 3 a 1 s 2 4 5
£g24 “ = Ring §3.. bR | (1 5] (B ] Fa R B [
S3A = Ring #4 1 o 3 1 z 3 4 5
1094, TAl Walkve Selt Craalrgk. 70 0 00 DR s Dot i T i 1 ® ]
A o e e e e e st N R O SR Ramt Forl a 3 | % 5
5164 Lubricatar Overflow Pipe Bracket. ... cocovtiiiniiinniinnsinnii.e:| YHARBSIOC i i 1 1 1 1 1|1
1817 - = . = O S O ha | g TR 1|1 1 1 e | 11
s = " LT T S {fi:xl' P e | O ] ] s | e s
B Spitter. .. ....... AJIEEA i i 1 1 1 1 1 I 1
BEETA {Txul.lrﬂ.‘nl.-ur Orverfow Pips......o...oo.ooan T O e e YIAMSTH 1 I 1 |
| Pips. . YEAMETE e e | s | S 8 i 1 ] ]
AZGIR Lubebeatar Qv flow I‘-'lm.rllu YHEAIGEEN 1 1 1 1 1 1 1
Bibias .: VEAIIEG 1 1 1 1 1 1 1 | 1 1
e ik " - Nipple o YHAJGREZEK el W AR et anon] B B o (1] 1
450} = s Bypam Pipe... ... YRA40004 I 1 15| 1 1 1
|
i | | |
1016-0C Injection Tubs Clamp (Gomplete).. ......... ..o lievesvcnenel L | 20 2 2| 2 | 2] 2|1
1010F Il:ulh:llnn Tube Clamp (To Cyl and Pand......oooooo o onnns | YJALDIOA “ '] | 9 |
10008 r mmpuuf':.l e PR RS T veenannas] CHEAIOLOD L | e g 5 g |12 14
1011F ! = Clamp (To Pan for 2 Tubes). . TR s YIALOLIC cizainb Eiy 1
10110 . 2 Clmp \To Farifor 2 Tl oo o0, | [z TV SR DR PR S PRt s U [ T O W) [0 Y
10128 - = Clamp (To Panfor 3 Tubm). ... ... ._........ Sl YIAlIZA el | b il |
10124 - *  Clagp (To Pan for 3 Tubea). .. ... 00000 TTELias | CHALOIZR o B Lo Fatetdl R ) 1. 1
1A 2 *  Clamp (To Panfor 4 Tubes). . ..o oceiiiiaiiannnn. CXAIOIER |l o ke R I Tl = 1
104 n = Clamp (To Panfor & Tubss)....................... CEAIN4E | ... | et | berdoed R e i i
fLLTH] | ! = Claep (To Panfor 8 Tubea). . ... ..........00. veae] CEAIDISR gl [ rie| e merrnl et mrnefl] s 1
13260 ”IIJELI!I:"I Tube Clamp (For 2 Tubes) ... ... L I e I AR, YoIA13294 |
It Clamp {Fer 3 Tubes). A e e R YITAIZ20A |
Iﬂlh‘-‘tlul'l Tulw Champ (For 2 Tubea)................. venmaannaanes]| NIEATEIA . |
Clamp {For 3 Tubes)..._.. ..., R e .| YaEammEsa ...l a
13204 | - = Clamp (For 4 Tubss)....0oveiiieioneoin ... Y4EALTZ0A e i fs s |k
[ 5 f'l-nmrl-':Fm-!"luhmJ. ...................... oo YEEANRROA [0.0lL R B a
" *  Clamp (For 8 Tubes)............... ST S PERELCY 33000 | Eiea e | e | oo | B it | s e [
Infection T ube Clamp C"ﬁ: Srrew e | %" 2 i ha % 2 @ a o
o N -Hun. S10-2h g 4 4 4 4 1 18 | 24 H 08
=t - o ackwasher. . igr 4 ) 8 4 14 4 Ak | 4% 45
C: = L} RH.M. Zerew FI0-24x 3 Jare () | B 4 8 |12 |18 |20
fe e AR I s R e o [ s t |8 [12 |18 |20
1 1
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Dec. 1, 1938 Fairbanks-Morse Diesel Engines—VI. Repair Charts and List

List Division No. 13. Air 3tart Piping

[7o0r  [FooK
;ﬁa&r Aroae  (|7e0F

T e 1
%iﬁ'ﬁ%‘f"ﬂé

i
HIE 3
i
& :
7ol 7o o4
7006 700K (6 CYL ENG oMLY
| =
[2783
27854
i%e
ﬂg: 7010
@-J?Jﬂ GAIKET
<— Gov. End Repair Chart No. 13
: % 1417
Bglera Oedoring nwrrmnmmxw-:um Syenbol 1 '2';“‘ 3 . 5 3 4 = -
on Iage N oT
Humber 5T Cyl. | Cyl. | Cyl. | Gyl | Cyl. | CyL | Cyl. | Cyl. | Gyl
NAME OF PART Used |Used | Used | Used |Used | Used | Uaeed | Usod | Used
To0J Alr Btart Fipe OFL #1, alwazs with. .............oooeiiniii. TATATOOT 1|
TOOKE Pipe OFL. 45, Rlwngs WiER. ..o onoo e TagATOOE  |..... ... 1
TOOE lirﬂtlnle Cyl. #1, always with, ..
= Pips Oyl. 41, always with .. TIEATOOF P
*  Pips Oyl. 41, always with, TEEATIOR T 1
T00F llrl-t.l.rb]’lpgl}l, i3, alwnya with .. TIEATOOG i i
T0O0 Pipe Cyl. 4, always with FREATHT e ] (oo el L
ToOH . Pipe Opl. 48, always with. YEEATO0S e B |
ms:..m.p.lnn Unkon i i [ (5
Clean Nippla, . 'I:!-i waLg* ! R ] |
Air Biart Pipe th Cul. 1 .| YIATOLA L8
% 8 Pipg (Lowar) Gyl $1 YEATOLA L] 1
701 = = Pipg (Lower) Col. #1... YRIATOLA
= = Pipa Lmr:g | P YARATOLA L | S
*= = Pipe (Lower) Cyl. #1... e AR | [ ] e (A (Se i P i
TOLk Air Start ﬁ“a..mr:u Cyl. §3 YaIATOLR
{ Lavwrar) l i-ﬂ- YVaRATOIE  L.icaleanes i gyl T 1 1
TO1E . I:E VAEATOIR, | |Eehi|sian ) e A o | [
TO1DH . ;s FoORATOIG | [Eri s e | eeaat i e b e i |50
278 ME-EMH]:—&EI!MPPHMF .............................. o] ErATE TR0 | ERE ER I R L e et ] e
ITERA i [ T o s e e e e TaEATmReR . il e ] o | el | B
Air Start Distrlbutor Body. .. o.o.ooovoeeineneeanieeeeneeeneno| YECAAS08A ] [t o] o] |
4506 “ e - By el e N
- - ) Bﬁd]' Tl 1
o . - Bady . sitsadEsmane vas s [ e 1 1
Air Start Distributor Body Gas TEASTAA T | PSR e A L)
5TAB. ﬂmm YIKASTIA el | e Dy ol | Ve | e 1 1
. *  Gaakot.. YOHASTEA  |in... Bl et i) Fnh e o] |-a it =TE
573D Air Start Shut-off Valve Grakst. YHASTAN ] [R5 i | L [ 17 Bl
FE01 Adr Start Distributor Body S JO. o eo oo e es s, AR TRkl NI i) | e | Bl e o) (e i [ Y
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; - 00E Page 81
VI. Repair Charts and List—Fairbanks-Morse Diesel Engines Tam,, 1940
List Division No. 14. Air Start Rocker and Push Rods
Al F S ERGAAE
Ropair Chart No. 14A
. 2 3 | 115" 14%17*
Belors Ordesing Fepair Parts Read the Instruct 151
R P = R EAPATA EAEAEAEAEAES
¥ HAME OF PART x Viaed | Uit | Used | Ued | Uded | Ukedd | Uked | Used | Uaed
1196E-C |Air5tu.rtk¢nhor|:¢nmp1u¢&} T [ o | e e | |
Air Start Rocker, always with YEA11968 ) | BT R 10 [ | B | | e
4119“ = Hacker, nlwaya with, | waEALSee [0 1 |
=+ Wacker, always with, . i [ U ) Pl e P e pan i (e 1|
B5EA | Air Start Rocker Mushroom. ... .. i YEAGsSA 1 e s e L e et | Bl
23 Adr Sourk Focknt FOAT. . . ovo e eisn s iain cenn e e s ananaman soen | YELATRETA LM 1 LY RS IS] [aat S (] [ PR [y
2331 Cle - e e e e ra e e YRASIIIA 12 | S A e | B | i S | e |
2978 | = - . i e RS ERR R A A YEA2oT6A1 | 2 | 2 | 2|22 |2|2|z2[3s
1196F-C ’ﬂrﬁtmhmhr(ﬂnmphm}.......... A 1 | TR L LR L
".l..l.l' ﬂ-t-l..rt. Rookar, AlTAFEIER: . . ..ol o e ais e e TIEALLSED  |.....|-.... 1 o (R M | o i
‘mﬂ- l Bocker, RIWRyE WiEE. ..o o oot e o T Ui e pestte (R i B i
- L w,ll'lrmil.th..._ ......................... TOEAILIBGA |, ] o mm el Nt | o 11
B5EA Alr Biart Rocker MUshrool . .« s sosssasaneasinmarnnsasnnasinnnnnnes] SIAGSEA B |1 i LE L 1
et Alr Btart Focker Roller YEAZIIZL .. | 1 o e | (M) [Tl (4
2331 ) YEAIIA o] 1 4 fraaad 5 L (2 1
2076 | . YEAZTEAL | o ] H e | 0[BT [
1186G-C | Afr Start Rocker (CompIata). ... ... oooiiieenn]eeianeneeinnnfonencfoeens B Rt T 1B 1
11980 | Alr Start Rocker, lways mith. .......o..oiiiiiii YEELALISER [.....|..... e oo o] s Feciod ey 1
855A B I oI o i e T o L e YEABSEA  [..... | 1
2332 | Air Stare Feooker Roller............ R e | ¥mazaaza | 1
2331 |t At X T e S S e ey | YHAZZIA | | 1
2076 - - - - L Dﬂl’ql,,...,..........................,I THAZITEAL [T R T e | EEETR] EEE BEEEE PR 2
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Fairbangs-Morse Diesel Engines—VI. Repair Charts and List

Jan., 1960
List Division No. 14. Air Start Rocker and Push Rods (Continued)
14" =17
Before Ordering Repalr Parts Fead the Instractions Symbol il
e e Sis eyl |¢y ot | x| ot | o | o3| on | o3
um . L 5 2 s s B
HAME OF PART Used | Uieed | Used | Used | Used | Taed | Used | Taed | Uned
| [T () [P e ] ] ] [
AT4A | i
I
AT4H Hod
Fod
T4 Alr Sterder Fuash Hed {H'lquil........ 1
2328 ir rt Focker Bpring. . ... oo iocaains B 2
e i S By, S| s e | et Bt [t ke Jiis 1
2260 et e g e s Fvim] Jrim ] e o [Faimm e ] (o oo o se |
668D-C | Afr Start Control (Complets)............coocevieeec|oo.. ;s i 1 1
.H.L:Ehn Iln.nd Conteol S]:u.l't l.n.d Cam..ccoiacanns e YEHALSGEF 1
' Elﬂi A Y3HALSE Fevima
GEATY e - - ! = Cam T4HALSE Feimeif |5
Uoe - - - = Cam YAHASGEA 1
L H - - " Cam YEH ASLEF e |
2000034 Hand Costeel Lever QUAASAEL, o vvaerrrrasrramrrmanrrmsarnraranas| §LASHSC] 1 1 1 1 1 1 1 1 1
IMLAC Allr Btart Hand Control Laver. . ... ccoocausiannasasannnssunns vasanfeasnnnnsnansnnss 1 1 1 1 1 1 1 1 1
— I — ————
2001A-C | Air Hand Control Lever (Complets).................Jcccivvennnee 1| 1 | L] 1| 1 (1] 1| 1] 1
TlA .ﬁ.lrlilnll(.‘urmnll.-um...............-............. srnnanennas| LIAZIIE 1 1 1 1 1 Il 1 ]
THW = S Eabeh Epkndle L e e Y AL 1 1 1 1 1 1|1 1 | 1
2305 0, .4 = = teh, i e L FHAZI05 1 1 1 1 1 1|1 1 1
TEET R = = El-pl'ln-l..-.------- CFE T B e YTHAZIETAL 1 11 1 1 1 L]l 1 1
e - - ﬂ'tI-Bmm' 'J:Hj' 1 1 1 1 1 1 1 1 1 1
o ~ e L e A =k x1" 1 1] 1 1 1 1 1 TR BT
| | 1 |
2293E-C Air Starter Shut-off Valve (Completa)...............0.co0vevievne.| 1 1 |’ 1 1 | 1 | 1 1
THGE ..'ur Ebnrb:rﬂlmlu-ﬁﬂ' Valve Cage. YHKATHGE r 1 1 1 ] 1 | 1 1 1
T Valve, ... YR AT 11 1 1 1 1 1 1 1 1
2I5A ok L = = BE.. YEAZmER | 1 1 1 1 1 1 1 1 1
1159 - s ees ! THALIERA 11 1 | 1 1 1 1 1 1 1
JL43 hrEmmBl:uhDﬂ"‘:’ahuﬁpnn;L'-‘u:dn...........................i YHAII4ZA 11 1 1 1 1 1 L 1 1
574 27 Tolet EXbomr. . ow, i v s e ianiasanaitaiaaasas ] CEASTAR | 1 1 1 1 1 1 1T 1
23LA - e o e e e venaan]  PHRAZIZSH 1 1 1 1 1 1 L1 1
STOR Afr Start Valve e e s YHEAGTOA 1 1 | 2 1 | 1 z a | =z A
- ) e G ﬁ‘&:md’nu: nﬁmﬁ.......... e Y REAMSA 1 gl L ey 1R R
l.-at I)wmmn ]'w 11. Pa.rta for Attaching Woodward Governor
Beedorn (hribesing 'I?I:epnlr FParta Bead the Insteuetbons Bymhal 1214 4%y
Ttepair m Page 33, o 1 2 3 i Z ] 4 ] (1]
T 2ize Cyl. | Cyl. | Cyl. | Cvl. | Gyl | Gy, | Gyl | Gl | Cyki
MAME OF PART Trsed | Ulatel |Tand (U7sed |THsad (1T Faed |sed |Ueed
40 Ciovernor Dirive Flange. ..oocavcrnnsnmarrnarsnaainns YEAZMOA 1 T 1 1 1 1 1 1
323 Erlnhhl.ﬁ Ew:mur Cl:p- Sn'uw....... aan .| NWaxia HE | ] I k] 3 E 3 3
. e D«nwa! 1 #uaezs 1 | a2 1 1 i i i i %
DTETTOE r $I¢-wq e L e e o o L JRRLETY 1 1 1 1 1 1 1 1
Gp 5325 1 [ 1 1 1 1 1 1 1 1
46 Gnmnnr Trlp Lunr Hblft- Bpnu.ﬁ]ﬁlm:..... - e s ) CIHGA 1 1 1 1 1 1 1 1 1
IR L nhn T Ea e e R P R R
E0IF Governor Bpiral Sleeve BoAHOBY .o\ v e rnnssennsreeeerenres| YEASILHE | (] s ] | o Ja o R (e 1
201G SHleava (Hov. Ruuhnn] ...... YEASLIS 1 1 1 1 1 1 1 1 1 1
SOE - T e T ATl s o YHEA 4 1 1 1 1 1 1 1 1 1
SO5A H Ball Besring Adj. Bracket,. Y ABOSA 2l 2 2 '] 2 '] a 2
ITHL o Adjusting Brackot Woshes YERAITHIA 4 | 4 4 4 4 4 4 4
513 - il T T o YEASIAAL i |4 1 1 1 1 1 1 i
. .ﬂ..d: Brlr:'kﬂ. L-u-r_'k‘i’h 10 210" F3 2 z 2 ] 2 ] 2 2
3 A | o] & | 2] &) @] |4
g “-ﬂlﬂ'ﬂd-‘lﬁndnl 03 SHF z 3 2 : -] 2 ¥ 2 2
561 Infsetion Cam KoY., . aicnasinnassanasnnsasnnassnaans 1 1 1 1 1 1 I 1 1
401 Valve Gear Housing Governor End Cover. . .....oooievivecnrnnenn.| YHASME 1 1 1 1 1 1 i 1 i
240D Valve Gear Housing Governor End Cover.......ooccvevvnarenaeas|  LAHASOE Fo o [ e ] | ] e e L ] [
TN = o o i o o ok AR ] [P e [ e e ey | e T
1528 Governor Trunnion ¥ oke Colbar Took. . . cavesssusaascasiacassnnes 15 1 1 1 1 1 1 1 1 1
2443 Overspeed Govermor Trip Bpring........cocoiuiiiiniiinninnae.oa .| YHAZHIA @ 2 @ a ] a2 2 2 2
2536 Overapeed Governor Welght Spring Pin, | - D e { KAZGAGH 5 2 5 2 2 2 2 2 2
233EA Geovernor Tramnion, . ..., . YHAZLISE 1 1 1 1 1 1 1 1 1
LT Governor Holler Ball Bearing Pin HA2G62A a2 3 2 2 ] 2 3 2 2
2048 VErs| overnor Cam B YHAZLEEA 2 2 2 2 '] 2 '] L 2
2ATOA o T!ip- YHAZITAR 1 1 1 1 1 1 1 1 :
3306 YHAZZMA 1 1 1 1 1 1 1 1
A0H4 _'Gm'umur Ball Bﬂnn&.‘«d} Hht, Y LA A a3 3 k] 3 3 2 3 a i
41240 wnpud Guunmr CEA4120A 2 a3 2 2 2 2 ] 2 4
. e {faﬂ":l}' H 2 2 2 2 2 2 2 z
4505 Um:ﬂdﬂm’ﬂnw“’u:hbsmm NTR-P' "-II' HA4905A i oo b fei 1 1 1 1 1
40054 | g . Y CRCio ey | LR e T o | L ] 1 1 1 1
AD05E | . = - - 3 B0 R P Meuenseoeeeooeon.| YHASMSCL 1 1 1 |
4007 | o - Push R LR L e e ] e 4 x A 1 1 1 1 1 1 1 1 1
4071 I:’,‘Iw;ﬂpmd ﬂm'trm Trlp [J.'N:r,.... | YHEA4ETLAL 1 1 1 1 | 1 | 1 1
4097 . Fin, L YEA49TTAL 1 1 1 1 I 1 1 1 1
Aq081 - = - = Link YEA4DEIA 1 |
Fas1 I.'?Im'lpud Gn\lemut Trlp L-unr {.Al'lk. ¥E:mtg Beleet 1 as reqained. |
C4O81L | - . H |
8 + ool Koy | & L 0 1 e R T | S8 8 |
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V1. Repair Charts and List—Fairbanks-Morse Diesel Engines e

List Division No, 15. Parts for Attaching Woodward Governor (Continued)

g’..:lrh,pm,-.‘.i

r

T e

r

| Before Ordering Repair Parta Fead the Instruclions Symbol | LI EEe Rl
rooge | s [ oo |t | ov Lo, | o [ o, | o | oo, | o

L] . . ¥
HAME OF PART !'Ua-td Uned | Used | Used | Used | Used | Taed (Used | Taed
| Overspeed Governor Trip Lever Pin.... YEAAGE4A 1 1 1 1 1 1 1 1 1
ADBE o -pudﬁ - 0: S;n! Shait YEA40E2AL 1 1 1 I. % I. 1 1 1
VTS o EETICT S | TR 1

485 = Bhalt,..u. e St | Sl | P S
| ﬁ'{::. |4 a ] 2 ] a2 ] a2 2 F
95T Al 1 1 1 1 1 1 1 1 1
| 0 1 1 1 1 1 1 1 1 1
by 2 z 2 z 2 2 2 ] 2
ADED AGHIA g |z | s 2 (= F 2| 2| 3|3
4901 YHA4#1E 2 z F 3 2 z 2 2 2
S601A 1A 1 1 1 1 1] 1 1 1 1
: 1 1 1 1 1 1 1 1 1
SR i B Hlf-h}fm" A 1 1 1 1 1 1 1 1 1
] L o S 4 4 4 4 4 i 4 4 1
Wi=11 F-u-:-lSaml:‘rﬂk-:-mm....................... ................... =11 2 2 2 2 2 2 - 2 2
Wi-12 Dhriv l.-!m =12 1 1 1 1 1 1 1 1 1
Wi-13 ‘I'crmmutﬂhnttl.wtr P R et R LR ey Sy b et ) 1 1 1 1 1 1 1 1 1
W= Tiashi 2 3 2 2 2 r 2 2 2
Wli=I1 Frinl Ehaft Bushbig. . 0o cicvencsnmunanannas R B T iR 14-11 2 2 2 2 2 2 1 2 2
i Terminnl Bhalt A AR e Rt B R e 1 1 1 1 1 1 1 1 1
20— N R O s st R B b e Dk i SR e e 1= 1 1 1 1 1 1 1 1 1
N 20t !-u:-lnhd'rﬂrruhtl%hmI.-w-:ci"iu............................... 2301 F 2 2 - 2 & 2 2 2
W2l-58 Fuel Shaft Liver 8 e Y 1 1 1 1 1 1 1 1 1
Wii-o Fuel to Terminal u.fl 1 1 1 1 1 1 111 1
Wid=10 Fuel to Terminal Shaft Rod 1 1 1 1 | [ 1 1 1
a6 Gievernos Daive {-hr. b 1 1 1 1 L | L Ll 1 1
Wal-1T Driven Gear, 1 1 1 1 1] 1 1 1 1
W3d-1 - Shalt....... 1 1 1 1 1 1 1 1 1
Wal-i Foel 8haft. .. ..........- | 1 1 1 1 1 1 I 1
Wad-T T S s SR e D A b S B i S e e | e 1 1 1 1 1 1 1 | 1 1
Wag-10 T B S T R e ALl =] 1 1 1 1 1 1 1 | 1 1
Wal-3 Governor Gear CWDJiD.i ........................................ 42-3 1 1 1 1 1 1 1 ]| 1 1
Wih-J0 , T I e L SR B S 4530 1 1 1 1 1 1 1 1 1
Wikh=d0 n ey T 11 2 x 2 '3 2 ' - 2 2
Wid-1 Govermod et Plag. .. coivicansuinnnarvmsasnannsasramnannasns| Sl=l 1 1 1 1 1 | 1 1 1 1
Whi-1 Dn\'u{rulrﬂnllﬂunnnﬂ.zbm.ner 2 oo| SE-1 1 1 1 1 1 1 1 1 1
Wii§-2 Errive Bearing,...... [ 1 1 1 1 ] [ 1 1 1
WaT Fuol Shafe Lever Hprln.[: 8T 1 1 1 1 1 ]| 1 1 1.] 1
WEE-1 Terminal Shaft Oil Sea o 1 1 1 1 I | 1 1 1 1
Wil Governor Cnse Cll . 114 1 1 1 1 1 | i 1 1 1
WHSPP Drrive Gear Hall B S R R P T R e r R N 1 1 1 1 1 1 1 1 1
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Page 84, IT00E - 2
1, 1 Fairbanks-Morse Diesel Engines—VI. Repair Charts and List
List Division No. 16. Governor
—
A !J-ﬂ-ﬂq?ﬁ'..ﬁt‘f
AET E5) E
]
. '
834 AL
Jorh ] )
.f#f' v Rl sos
”
i - )/
Pl tor
s
Pl = i
JESR GASAET
= F::ﬂ:
P P Rt St
FBEE GASKET
Repair Chart No. 16
—_—— = ~
: Befors Ordering Repals Parts Read the Tnstrustéans Bymbol Ll S
Pepale o e Sin ont. | ot | o, |on. | on. | . | en. | s, [ e
um ] i ¥l L | D . | Lyl . ¥l
HAME OF PART Used | Used | Used |Used | Used | Used |Used | Used | Used
601B-BC | Covernor (Complebe). .......vuvivivarrnnnssinnnsasifnnnsnrnansons 1 1 1 1 1 1 1 1 1
| BOLE Devernor Spdder, always IR, .oou i i YEABOLCL L 1 |l 12 A | | S
B2 e o e el cev.| YEABEDRAD 1 1|1 1|1 ] [ T |4
BOEA = = Link Pin YEASA g |22 |lzlz|z]z:]2]|s%
HEE Injestion Cam,,....... YHARMBAL 1 1 1 | | 1 1 T
BAsA s * Hey. . i vo| YHARSSA 1 1 1 1 1 1 1 | |
L e e e e s 1,711 Rl ISR (S0 R DR - ) ) I ) [
|' BOTE [Glovernor Welght, always with TIASHTE 2 2 2
6 Welght, always with........ TEASTG  [...co|rveeifeveen 2 2 2 2 2 |
| 167a Bushing. .. .ceennn YHEAIGTAL Rl B ] [ s ] ) 1 S
[ T T e | |0 1o -1 g | 212 ]|2|2|2]2]2]:2
e b Fndiiky (L et R R ir : z 2|2 ]|2|2|2|2|2]|:
281 = = Tk i o AR (e (e (e NEree] ] ] L
2454 = . b PN T o s sl 2 lzlzlz]=z]z]%2]|:
. - e 2 | 2|32 |z|2|2]2]|2]:%2
BE41 Gevormor Weight Bpring 2 2 2 2 2 2 2 F 2
B = ink Fin...... | R B (S| s ) e S
o S $1803 3]33)3/3]3
g 4 T z [z | & |2 |2a|2|[=z]|%2]|[:z
Lo Clowrnae Bpring (ComPIBR) - - - o ccacsraaapiaannpasssmnsbinrnradnfrosssnasrasananal = 2 2 X 3 X 2 2 5
266D-C | Governor Spring (Completa). . .............cconvinecfoonnnrvnnnen, 2| |2 |2 T| 3| ]3|
256D | @overnor Spring (360 B, P.M.), always with, .. FIAISEE 2]zl
1 £ = ‘Emn.r.u.:luummh.... FTEALSE] ] i RAtian) o et B (el e ) e ol et
| =2m - AR e e e YEARC gl e 22|22 2] 2
51B YEASIE 2 |z |2|2]2]2]2]:
TOA F¥HATOA PR e | | s ] e |
85 YHARSLS g |zl zlfiz[2]z=2]2]1%8][]:
Py 2|l 2|23 [2]2]z2z]%3]|:2
4341-C Govearnor Caze (Complete)........ 1 T R e R AT | ] S e e
=1 Governor Case, alw i i i 1 i i i 1 1
- CI T 5 |l & | &8 | & |8 )a |8 ]|8]8
1 = ' 2 x 2 2 2 2 2 2 2
1|1 1 1 m | e | S
g |z | 2|zl 2l=2]l2]3]|:2
1899 L R | [ 1 i 1 | a 1|1
2340 = = 1 1 1 ] [ ] (ST [
2342 - - | | | e e e [ |
2343 - ) | [ ST | | P (S T [
2344 = L] 1 1 1 1 1 1 1 i i
- . gl sl )2 e E] s
1508 Chevarnor Cass CRBESE . .. counsncnennsnnsrunnsnnnasnnnnsnnnannnees]| ¥EniEBSEA 1 1 1 1 1 1 1 1 1
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VI. Repair Charts and List—Fairbanks-Morse Diesel Engines

3IM0E, Fage 65
o. 1, 1934

Liat Divizion No. 17.

Repair Chart No. 17

Synchronizer or 8peed Regulator

Before Ordering Hapair Parta Fead the Instrisestioens
oo Page 33

e -
NAME OF FART
xaz Iwﬁmhlwﬁhwlhwnﬂmmdmmhu.................
1 Apring (200 R g .................
2224 Bypchranieer Bpring
SHA Sfmd HRegulator § tu_n:P-m
505 W'hnuISbnpSp
1503 Ihi;u mﬂpnug
1508 .
1509 L ' |I1lill.1h:\‘T inck, .. :
Elm ﬂlllrr!f:ml'f‘"lhll:«.l' Hu'lb.,n'lwnﬁvu.lh.,..., B T = e o] R
R ] e e e o R s e e R e et o
1760 -Slpwd.'ﬂrguhtmﬁd,jmtln:&mw...... e R, = R
1770 B
ITT1A = - L Housing. .
1772 Iiin-d. W'.Hul Letaining R:n.: ...... 4
1773 Pin_
LEEHIA Gevarnor Case Fnd Fly sakied..
23404 Hand Hole Cmrzr Cinal
A e e ol e :
o L L ]
344N L o e S
25353 nvernor Bpider Hub Dol <. ccosseasiisansassinsasanssisss nnn
T34 Spphdnm ...........
el o +
] - R o T R T T e e o ey
m - L}
S PR IS 5.
EELD e A 3
2541 g:ﬁl!’.
2543
pL ﬂwmr Epudu Iluh Bﬂ:ln,r. R‘EPI
P Adjusting Screw Housing (6l Pleg. . . ... A i e T N AR o
P Hpﬂnd Rtﬂ,'l.l.lllq!\l’ Tl T T e
54T S Hand.......
2548 ks = L Fointer Shn L R L o T
2540 L . i Pindim T T e e T
P Haed Wheal Btop Pin Knob. ... .. coiireiinneeens R
T8 Ertﬁiﬂwmlw“whrhn'ﬁ:o”“::: ..'.IZZ'.I'.ZZ: L
501 &r{g ...........
o = ~ -’ndlﬂcuwf‘ Fabd Heatieg, o .uuuennrinnsons

iyl
Used

i
Ec—

el
T

2

YHA A
YHARSIA
YHAZSIA
Y HATSAA

YEAISEEA
¥EAZ5HA

IBFMBAALD

e

it B e e B et o e i B B e e i e e e e

BEaE

ot s ]t et et et et bt et s et D) 30 BT B e et e et e et o et e s e e e DSBS e 0 B

]
o
"

e Y o = ey S e S g R ST

it e St 1 e e e e

et et B D B e e e e et e e et et s e s S RS A S B

s (5] et et s P et

== b by b B B

=

e e e e e e e b e B B B P e e e e e e i

e BB B B

S s B e e e e B R B e e e e e

o e i B BB B i i e i e e e e B RS RE E BR

n

CT R L T B o =

S s e e o e B B R

[T  F

[

e ) e e e et e et et B B P e e e e o R e e e
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Pago 65, 33M0E
Dec. 1, 1834

Fairbanks-Morse Diesel Engines—VI. Rapaif_ G_h_-a.rtg_ap_d List

List Division No. 18. Water Manifolds
6340 —, 59404

£E6ZA,

SEEOBGASEET

Repair Chart No. 18
Before Ordering Repair Paris Read the Instructions
Fapair on Pagn 33, 4 [ [
Number Size Cyl. | Cyl. | Cyl
NAME OF PART Used | Fned | Tand
158103 Water Overflow Mankfold YHAIGSIE
= = Maslfedd YIKALSRIHL 2 1
155111 = - Manifold, VIKALSS1G] P [ 2
0528 Water OverBow Maniold BpRoer. .. ..o oceysanasenasssansnnasnanan Y4KABS20A 1 1 1
Wlt-nrﬂlmﬂsnwhlml!‘ﬂr!_,,_.,,,,,,,,,,,,,,_,,,__,,,_,,,,,,,,,,. YIALSS1AL L
1581 Il e o mr D B S venanman] T RLATERIAS RO T T Bt
= - i'llu.m!' e e e O T IR T TR o | o
2124 _,q, "3“‘; e I . Sy S T R :ELI‘{T;ITIIJEE'J I. ..... i I 1 1 3 3 I
2115E lange bsmh ............. e e NESTREL S T NI | e, T ] s b 3 A B ]
Jl-lf Btart Pipe Flange Plug (2alid) ... ..oon oo iieeeiieiiiieinnas 1) TS S 1 ] e 1 1 ] a F]
o] Air Start Pipe Flargo Guaket, YHAZIZEAD i = ] I o 4 4 5 B
1282 Aiir Btart Pipe Flange Cllans. YRARGEA  [..... T C1 || T z 2 1 4 4
12624 o TR .. and. YEA12828  |..... 2 i | e [ 4 4 i &
S UIES ST el R ! Plug Gasket . St YL .JL'E-I]HIA. ..... 2 2 2 el 4 4 4
e L ] = Candle WREIRE e s s i, ..... 2 4 z 4 1 (i 5
15854 = L L R R e s T AR T SHATERER |, ool 5] 2 1 1 1 1 1
THEA Waler ﬂnrnw e e e P YHATHSE 1 @ 3 1 2 ES d 5 i
15541 e e YEHALSSAE 1 z ] 1 ] = 4 A i
2TTA Cooling Water Tharmamseber. .o vuusvueiiiaiiiaiiciininainaaas 16 F AL 1 2 & 1 z 3 1 & i
L586F ﬁvtrnuu L P CHA LGSR 1 2 i 1 & 3 4 5 i
LEHAA 2 THAISS4I 1 2 3 1 2z & 4 L} [H
AQ40 |Upper Waker Header Pipao Y2JAS0A  |.....|.-... 1
. EiE = 2 Pipe VaEABROA [, ..ofoeas [ o | [ 1 2
HOA Upper “ul-l:r Hender I'ip-n ¥ 2IARHOE Fre [k =2
Y2 AGROR e gl A | F, 2 = 4 4 4
1857 Lngmr to l.-u-u.tr Water Manifold Pipe. YIAASIGA 1 1 1
{1y H YEAIRISA  |.....].. o] | |90 |
[Es A REL 5 = i o1 o R e s YEKAARI0A [l |SRTET] P BT i ] a2 ] 1
LB=FI Upper to Lower Water Manifold l'i.u-e FCHF T FESE (R ) e bt | e e | e Y
AL48A Lower Water Manifold (0 n-t L e e e e [ a s R T | et b 1
A149H I.mrnr Water Manifcld nint T o otk o EAseee] IS TR e o 0] i (RS TER] [
= -‘-!nnil'a:-ldl:r*-u fx TIHAZI 0B i e L i b 2 1
B1490 ]'rl:l'h':-r 'I-'I'nu:-r :klu.rdl'q:-lrl i hres Cyl. ming). . o YETARLABCL s 1
{ Mnnifold {Thees 3. wlﬁn’ﬂ.. B D T S S S | e e ] e 1 2
40T Water Manfald b}ﬂ:.llw.l:rﬂuh:_....... PR P e 'L'h.l.-ﬂ] R 1 1 1 1 2 4 4 13 [
H07Ix B e Rt e s Sl et | e Ul RN T B | S | C | ai | et 1 1 1 1 |
VR2E % T Hﬂ-m YINTESSD o |[Sresal & =g BErde 1 1 "}
LT, Regulating Valve B e e i W P Ay NHO65 ] [T RN s 3 3 4 5 [
1618B-C GuuunanmRagulnting?ﬂm{ﬂamplutaj ......... e ] sl | b ] Le i B | 4 B
16150 Water Regalating Valve (A YLALGISA st e | 5 ][R ) ] 5 &
16144 = = = YLALGLEA e [ 3 5 = & 4 5 &
140 - T = CFEALIGIAZ F 12 [ 1] R 12 15 ] 30 | 36
1615 - o " FAISIGAL = 2 3 x 3 4 4 i
IS10A L = L LALGLEA 2 3 £ & 4 a &
BADA - = o YHEAGHA 2 - ] = & 4 4 0
= - n #2305 2 3 3 3 4 E 0]

ALWAYSE 'l:lm Ill'ﬂl]l'l an HUMEBER
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A . o J2ME T
VI. Repair Charts and List—Fairbanks-Morse Diezel Engines Tan., 140
Ligt Division No. 19 List Division No. 20
Tools and Wrenches 0il Filter 8torage Tank
OB
3344
g
q— LT
7rs —— _aserm
R X (i T
Bieg3 288y gerowey | —
E]-\ = TS
56
=,
~ i : j ai
Y T -
[ 2600 — 4
24 = T —— SRS
( G INEET "f‘ | |
2778 b
[F¥&ai5T) (RS2
Repair Chart No, 19 Repair Chart No. 20
—— - =
- Eelore Dirdering lRepair Parts Read the Instruciions | Symbaod il LAk
Niiabar g ' Bl oot | ont, | oo, o, | can. | oo, | . | . | i
{111 E4i] 3 a 5 a ‘e A ¥la a ¥la
NAME OF PART | | Used | Uned | Used | Used | Used | Used | Used | Uned | Used
THOE-C Tools (Complete Set)........... ... oo inicnafanae i 1 1 1 1 1 8 [, 1| 1
1804 Ly o o e R U | - | g |la|lzlz|lz]z]|2]|z2|z2
1800 b TR e ]t L | ey e L S e R | YKEALBOA 4 2 2 2 F 2 | 3 2 | 4
4114 {Flywheel Turning I!nr.. Ao i R THATD 1 1 1
l"ithI T i’] o e ot A - : "I';E:lﬂﬂ ) BEPRR] e 1 1 L |1 1|
Fed 1] | 1S BTTET, WHED (] 8 X1" LD SCTeWE. .- . ccsiccasiimniianais - - - | |
Clarmg, with E:] i"!l}i anﬁﬂwlm o | YHAZAO0K  |..... R | T 2 2 O S 2 | 3
et i o I g L O e e o e e R e 1 Lo | |
" L uide. . | S e | ess] 1 1 L] 1|1 |1
i Al B i o T R L e T R s [ o ' I L7 =] 1 L | | | [ (]
Gipent End Wrench ¢ [ i I |
Wrench I% # 1 1 1 1 L 1 A | 1
Wreneh 1 ¢ S e 1 L L T L 1
= = Wrench 5§ —J,.i" Nut i | [ 1 1 1 1 e o] e 1 1
- " Wrench " Nuk 34 I 1 I 1 1 1 1 1 1
= Wrench 3§ "— 4" Nut.. 439 L 1 1 1 L 1 1 1 1
= * Wrench 1 —I e i e b e R b oo D #43 1 1 L 1 1 1 1 1 1
- L Wiremizh T Oap W L LRl f702 I 1 | I 1 L 1 1 1 1
o ®  Wrench I::up ....................... i 1 1 | 1 1 L 1 1 1 1
Hox I:|-|I|-e'|-|-rt'||ch'l i < (LA LS e e | BRG] e B P (S I | L
Iiu'ILt.lw el Set Berew Wireneh M5 o ool iiiiiiiiaiiiaasn ABSAT 1 L1 1 1 1 1 1 1
T e o e ALGAR 1 L |1 1 L 1 1 Ll
AN Flywhes] Hub !!nll o B e e St o A0 1 1 1 1 I 1 1 1 1
poatd] Governor Booked Wremch .. . .. Zhot YHIAEIA 1 1 1 1 1 1 1 1 1
ETTH |"|-fnl|| Hunnnﬂ Backet Wrench. .. coafl  YJAZTTAEA I 1 ]
* "Wrench..._ __. A e e e . YHEATEA sinn|eraasfuranaf L 1 1 1
2284 {Elslon Bl Blewves=ocoo o o s ] e
A B e A iy e YHEAIIZIR o e o 1 1 1 1 1 | 1
1620 Piston Fin ELtt'Hi I T ) e e e TP s ] CFE1&MA | 4 4 | 4 + 1 { L ] 4
U pper to Lower Hase Capserow Socket Weeneh, ..o onnvninnan | 4834 o B P 1 1 1|1 1 1
Upper t0 Lower Base Dowel Teaneving Tool. . o ceoicusiceiinnans TIEITAN | ---------- i ..... 1 1 1 [l 1 1
e - = B - E LT | 1 S ke e .| TIDEIT4A |... i|ranefanuns PR 1 1 1 1
12 i '
TZ1E-C 0il Filter Storage Tank (Complete)................. . covienn |1 1|1 1 | 1 1 1 1 1
| |
| TRIE A L L T e 1 1 1 1 1 1 1 1 1
. ﬂ_ll l‘!l_lﬂ' mrm Tllhk.lznlmi HILII. CFETILC ; : - - ; : : ||
| 2 = 5 o 1 - B K] 3 ] 3 4 | 3
! S - = L ] 1 1 1 [ 1 1 1 1 1
L - = = 5 5 5 5 g 5 8 5 g
a = - = 1 1 1 1 1 1 1 1 1
5 = L) = 1 1 1 1 ] 1 1 1 1
- - B L Coupling. . YHEARZOGD | ] 2 2 2 3 = ] o ]
Z5HIEH Lot T T e &' I m b e n e o YHEAZERAD | 1 1 1 I 1 1 1 1
10D o = e T - O i L Sy e .| CFBIiA | I Lo | L 1 ] 1 1 1 1
G B Grnige GEASA AT 4 usseed cess st saaa s s s a s s raaa s PRIFSA ] 2 ! 2 2 2 2 z 2 2
= G *  Gland Cs PRIMNDSL 2 a z a 3 b 2 2 I
ot C *  Yasher,. . FRO06A e R [ B W i) (B )
ERETD Gl YHEAZETE i R 1 1 L 1 1 1
| SOTH Cnuge Glass Guard Red (All in Bracket) PRIMGTA ¥ g | 2 2 2 2 2 2 | 2
L TEA | — E J TRl R a e - FPRINGEA z - 3R Rt 2 2 2 2 | 4 | i
| 08l Filter to Covar FIak Hload Samem, . ovnncecvceimranciaagranas ETF R 3 ] | 4 | & 4 ] I 4 &
L - L il 1 1 1 1 1 L Il 1 1
| Tes Handle Btop Coek: oo .ocoeaaaeen e g' 1 Fes | il 1 1 I T P 1
AR5 | ll.':lll. F‘iibtr E?PLLWEII:D\T ....................................... GASWALG 1 111 1 1 1|1 | 1 1
1HIE .I,m'.t:.:. :l-'qml:tm':, By i P r e b P s e e B R awn 1 Lidal 451 L Al I 1
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Fairbanks-Morse Diesel Engines—VI. Repait Charts and List

List Division No. 21.

AEEN A TRE & CVE EWNGINE - (T

ALE A £ R 1
42T A 3 . P
R . B o T
AETHA- . 4 . P
AEFG A . T . M
A7 =-A | PR

wﬂ@i@

Dredge Parts

AEET FOE LA S AT § CTL. EMERNES - i i T

LGALTE | VL ENGINE - 14007

2258
e 2073 2249
T
’in ==
AZ3A

i
-
ARAEE
L
T
[
Eepair Chart No. 21
Before Ordering Repair Parts Read the Insteuctions | Byabal EATxL RN | ENE e
I'!Itl:rpn‘bln:r on Page 33, ik D:-L {_'z] -:'“::-L {hl rl‘- ci 4 [ L
i i ol | ol | Gy 1. | Gyl | Sl | Tyl
NAME OF PART | Tpeed | Usesel | Usisd | U] | Uisenadl | Used | Used | Uned | Taed
298B-C | Main Bearing 0il Gauge (Complete). .. .. __........|............ L 2igba | a) 2| s|3|4|E
[ 2%EA Maln Bearing Ol Gaugs, alwayewith. ... ... ... . . .. TIHAIIEA 1 [} L1 i i i i [ [
| B2E : : * 7 Glam 1 ] 3 1 2 3 E| ] 5
| 690 2 4 a z 4 [ i B 10
1 DEQA = 5 it 1 2 3 1 2 ¥ ] 4 O
| o 1 ] 3 1 2 i
| e e e e e et ) B eSS RS o | e 1 e &
L - H o e wus 1 2 e LCHTOR NemC | Be E:| 1 &
2821 Main Bearing Oil Batle Flate......................... TR o | (e ] | e e | e
.Mr ﬂ-‘l-up E‘L‘n (Bottom), always with, 2 ] 3
| 1847 | E 3nt.t¢rﬂ.htl'l':;l'.ll-'h e e i ] 3 i
| P (Battom), always with | e e P sl <) 1 ]
Alr Btop Hing tT-m; ............................................ T [
..................... | bt e e |22 2 '
e = E’l'ggg e o | s | e 2 2
i | e | Sl | oot ] 14 crallEns ol e i ol x
-1|lr Hiop Ring Boli. . 4 4 4 4 4 4 4 4 4
e 7 5 Lutw.u!m ............... 4 4 4 4 4 4 4 4 4
T _ Rentlewrtnn s S S SR R M S e 4 4 4 4 4 4 4 4 1
D T e e e 4 4 4 4 4 4 4 4 4
§11E-C | Pump Case Housing (Complete).............. ...oofeeeiieenn. 1 T | L T B BT |
Satie aa S118-DC except use
amp Case Howsing. ......... YEASILCH 1 THI| S 1 1 |
R YEHASLICE | ..o..foies | Hm Eo 1 |
S11E 2 = YT4EASILCS A ey PR e ]
it TAEARIIBRE (it e ea e e e 1
= = YOEABIIEdA |[..... zait e | S | S | | A
5108 YEASIOE (175 ji i i ) Er.

ALWAYE GIVE ENGINE SERIAL NTUMEBEER
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VI. Repair Charts and List—Fairbanks-Morse Diesel Engines Eﬁ”ﬁg

List Diivision No. 21. Dredge Parts (Continuecd)

L} L
| Refore Ordering Hepair Parts Resd the Instructiona Bymbol el Lk
Hopair on Page 33, or = 2 3 | 4 & | 6
Number L ize Cyxl. Cyl. | Cyl | Cyl. | Cyl | Cyl.
NAME OF PART Used Used | Used | 1 Uaed | Vaed
986B-C | Fuel Beservoir (Complete)............0veene i iecnafonmnnennen.s
[Fusl R-unrrn-r. always with TEASRSEL
| *  Retervolr, always with. 1
SE5E L Rerarvolr, always with. TAWRGARR" |00 e o e e e e
*  Reservolr, alw - S 4 79T 1T R R PRSI R (I (] e e
:F.w:l il.unrl'?l.g: n‘l.nm?muhﬁ e e TUES im .....
Rescrvoir Starti ; A 11
918 . e e L e U 7y
A-Shl.-:jﬂ"'-u.]" I-tuEud.“"'"' e T R YRG0 |
! Fuel L3 e B T LY e Zj‘ﬂ
Agﬁ;dﬁlw;:j .......... SI{EIHA o] | ] | = mdpl
UG Fuel Discharge Bteafnes (Camplote) (Ses Hew. Eng, Feg, Tith. .. oeiooevinsrennnnnns |
23z1B PLLIII])CIIIDHIULIIIMEFLL!'Rﬂ.SILII‘L..............................L YHAZRME
986F-C | Fuel Regervoir Cover (Completa), . ... ......cevennnlconsonen...
Fusl Hmll{:ﬂlﬂf
DEEF = = nr
- - cﬂ'ﬂﬂ'
- = Caover. b e R e
27004 - = B]lnI:FI-l.'u.n-a YHAZTO0OR 1 loeaaf==aec] 1
el I B Caaket .. . .. o . i iiiaieccareaa] THASDIA 1 Joocaafeanes] 1
1iur2Dy Fm r{hmﬂnk:i YAt Alooan I 1
C = T Ll e s e sy e  TEEAIDOEA |.....licccaf=eosslocaaafonanafecanafeaea] 1
- = e Il S e ot o wnrenaafl  FERAIOORA sasiaferasalsaanslacamafisacafinanafunvanfrnnasf 1
GB2T Fael Reservolr Cover Giaakol Waber. . covciivnnrncsinanasnnannsnnsf THAGZITA L -] L ] L & [ &
E2TSE-C | Thruat Bearing (Complets)..............oc.coniinaafeeiiiiiai i T |2 ) R S (R | [ 1
Thrast Bearing Collar E[Hl.]ﬂ YHA1422T1 1 1 1 1 1 1
14230 ' “  Collnr {Hal YHA4MHL 1 1 1 1 1 1
= e THALERIOL |- feccafrmsse]ee oo enaa] 1 1 1
- = Collar (HRl . oneioan s YHAL e A e et | o RO L 1 1
mg Thriat Bearing Collar Bolt. Ejrresnarranaren s s s e ¥ HAZT40R1 2|2 % 3 g ] 2 ﬁ 2
o e R s i | e MU T 2 2 2 2 2 2
A2TaL Thrast Beasing li'nnlmn.u: Hﬂl'll o YHALSZIAFL 2 2 2 z 2 2
Thrat Bﬂnulhmm:li:l{gu ...................... Jomiey i;"’ 2 3 2 3 | 3 2 2 2
2285 i oy HAZ25EA salnaciadlluas | s | 22|23z
Lok i R S s 2
= - = T Huot... il 15" . P 2 g 2 Z 2 ! g H 2 ]
BB Fuel Ba Pumpmmv-mcw yiamon., |1 |3 |t |fa ol
12K Lub. Oil Gamp, ﬁ‘-@tm‘ ¥Kﬂm 1 1 1 1 1 1 - : .
amEma wEE 4 1EEE FrTT] B D B B B
2302 Thrast Collar to ﬂ-l.lh Cl.p- E!N'l'... T HAZZOZA 10 1 10 it 1 10 il 10 10
5 Ciran B o e R N e e | e et 1 | L 1 1 1 1 1 1 1 1
1|
Note:—When Crankshaft is ordered for Dredge Outft sngies numbses
misat b specified. The Standard Crankshaft is used oo all eutfits
excopt 4 exlinder enging. The arrangement of Air Biop Rings differ
and the 4 S¥L anging bas specin] counterweights.
Note:—When oriering injection tuhes, 5 !#q-c ify AR1, ARZ, ARS = |
or ARA whora found in'list. Ses Fig. 37 on page 24 to deter-
mine angine rotatlon, |
421H-A Injection Tabe, Mump to Nozele (517, (Complota)....oo.eoon... Lol NIAAZIL 1
A21G=A [mpection Tibw, Pamp te Nexzls (90°), (Completel. . = VI AAZIAL S| ERICE! [ B
2220 [Imjection Tube, Pump to Union [SII-':- (Complete) AR2 and AR4..,..| Yalagaag e e
i i Tubs, = Fi,l‘.hlnltl-!lﬂ ARL and ARS.. Y2XA4ZIL. ... 2
bt FHUEEE S [n|ﬂlwn Tube, Pimg 0 Union I!!.'l"" 1, (Complede) ARZ nod ARA., YIRAEN  Joooca|oa ool 2
Tube, *= 057, (Complote) ARL and ARS. .| Yomaszap | ... R R IR F
*43)-A 'Imjection Tube, Pumg to Union IZI-IE'Li 1 (Complete) AIRZ nnd AR4 | YAIA2AG  |.....]..... &
[} *  Tubw, *~ (12" ), (Complete) ART and ARET .| Yalsd2all  |.....]..... &
=a2aH-A [ Empecting Tithe, Pieip o Usion (1287, (Completel AL and ARA. YARA4ZAN ). ... R e Fere e | e
[} *  Tubs, *~ (1117, (Completel AR sed AR, ...| Yaladzar || EEr ) (R AR I
*424H-A {Infection Tube, Pump to Unien (17470, (Complets) ARZ amd ARA. .| Y4ARALZ4P coo | b (ool Bivond foonoe e |
] 5 Tuikw, = CITES), (Complete) AL amd ARI. . YARA44G 10 )i | e R o fee| [ +
=A250-A |Injection Tube, Pump to Unicn (H6E@° ), }ﬂmup&nmr ARZ and AR4 .| YOHA42GN |..... EE e e DR e Rt e L |
| < Tubs, = =% (IBEMT) (Cemplete) ARL and ARS .| YARKA425P  |..... e cannn|rrans T It
=AETG-A [ Imfection Tulse, P to Union (FE8L "), (Complete) ARZ and AR4 YORA4STN. ... sl na e ) b RO LS o et ]
| & Tubg; " " = (21417 (Cempleta) ARL and ARS YREA4ITP = L] B R e Lot e P pee] | EE2 IS L
ALGG Inpe tion Tubw, Unfon to Noxzle [H'- - (Complete) (Zee page 6.
A30F . Tube, * s j, (Complete) (See page 30)
Note: —llumtlnu tubes ane furnished camplete with Gliings as shown
i Hepais Chart Mo, 21, All Gifings may be ordered separnfely.
Fittings, with the excepdion of 2700 and 2701 which are listed below,
nre found on page 3.
2700 ,!l‘uuﬂiuﬂmr D T JAZTHA 1 s E
I T e e e R Lo i R YEAITBOA | ... = = ] 4 3 A
2T Fuel ]iummr!‘wcrﬂmgnf‘ukﬂ .............................. YHEAITOIA 1 X 3 1 z I ] I 5 fi

St Arsansement Dhizgraun on page 34, .
ALWAYS QIVE ENOQINE SERIAL NUMBER




T Ty

e Fairbanks-Morse Diesel Engines—VI. Repair Charts and List
List Divizion No. 22, Springs and Gaskets
] FIT
- Before Ordesing Hepair Farts Head the Instructions Symbol I Lol LA
Hepair on Page 33, ar | a 3 1 F 2 4 5 B
Number Hire sl | Oyl | Oyl | Oyl El'.‘-yl. Cyl. El'.‘_-rl. Gyl | Tyl
MAME OF PART | Used |Used |Used | Used |Used L Uaed |Used
T4ED-C | Bprings (Completa), ... va e ireiannnenmmansssnnsfeoanes AR A dr ) eon L oo o fovn 152 o Tored ok Lo s s (e L o LY N
175 I"hlml1’|uIJowrzl-‘Sj.rnn;....."...........1...---.......-........ YHI1TEAL 1 2 4 1 2 a i ] i
193H ?5 ................ A T T YHALDGAL B |16 |24 8 |18 |24 |32 |40 | 48
'I.q.lhrlen.hn.: il urnp Cover Pin Spring. .. ..... w3 g R i YICALGEAL 1 1 1 1 1 1 1 1
2560 [Governor Spring with Plug. i £ e e D s YJAZE 2 2 2
Pluax. . YHEAZSAD ... e | EN ! | el @ 2 2 2 g
=0y Injection Pump Buction Iﬁﬂ Y 1 2 i 1 2 3 1 5 G
2604 Munger & [ 1 2 1 1 2 | 1 & it
2606 = Sugtion Valve l.wh Frod & v i 2 3 1 3 3 4 5 8
S00A Aux, Fur:l l’u.m Plu Rod Spring...... Y 1 1 1 1 1 1 1 1 1
iz L ..’anbcm n:ﬁu'klm' e e Y 2 4 U] 2 i ]
Driving Bprigg. . ... ..ccnoiaai e o] P e 1 T fowsa g 10 12
har) Injoetion Pump I)l#hum \.'nJ'ﬁ:- Bprieg. . ......- L S : 537 i 2 1 2 3 4 5 I
bires .’nr"]hﬂrl.lnn:‘ruln&m‘ln.a.."..........f............ .............. YHRAZA L 1 = 1 L z B 2 3
BaGA Ar ¥ &1%" DR ey o T el iy e TR e s e HAOSAL 20 |40 | 6D |20 | 40 | 40 | 50 LD 120
SISEJ. 'l‘i.nh'm ["ill e gpri.mt ................................ ‘l::]C.’LR»FI-F.a i e sy I 4 & E | 1D |12
a4 pring..... S HEITA =
B50.4 Adr Start Check Valve Spring. e YHABSSA 1 1 r 1 1 x s 2z 3
1405 Cannecting Hod Box Cap Wick Eupp-o'rl Sprlnu YHE14004 2 & i = i & B |10 | 12
2257 Fuel Hapil Contral Laver Latel Epring . YEAIIETAL 2 2 z 2 3 2 2 z 2
22a8A Alir Btart Shat OF Valve Spring. ... . ... e VA5 1 1, 1 1 1 1 1 1 1
[k Etant Hoekear AU BIIDE . « s re s s sssa s ca s san e s s s Y HAZIDE A4 1 1 2 1 1 =z E eraaaf 2
2324 -|[E|,|H!!I|'|E| Pamp Focker Aux. B nag e, LR Sy < T YIAZIBGA4 1 2 2 1 2 2 4 veaa| &
Ly T s S S e [ 3 =T TR PSR [REe] IAEREH [ (e i) e Bl
23204 Injection l‘um I'I‘.n-chm' .’Lu.:. LT R A YHAZIDEC  |....-|.-... VR e 1
frme : e S bl YEASEn: (1S b [ SIS Pl L
Pt U Mir Start Hocker Aux, ‘iphb.: e e e e | A S P | SR | s SR ety [ St del e P 1
23260 £ Spring. .. YolkAZROB [o. 0 o A KR [
2334 'Bw. Cu.'m. 'H:nck.cr ..h.u:. H2pring. . YHAZIDEAD 1 3 cowaa| A
= Zpring. . VERAZEMA .. ooaovaas]aannc]oooae | &
236 A ﬁl.n'.lf.-lqltl'twklra'-u! T o R S PR S L R HEASIEE ...l el b et et b [ e AE
ddez Fuel Keservoir Cover Cap Bpring. o veasincuiiionainnasiiauninans YHAZI8EA 1 1 1 1 1 1 1 1 1
8353 Injection Pump Reliel Valve Sprng. ... ... ... L CEG 1 2 3 1 2 3 4 5 6
(LS Govgreor Welght Dirag Spring. .. .. T e I e T Bt cremaaa) YHAGHIE 2 z 2 o 2 > 2 & ]
T49D-C | Gaskets and Packing (Complets)..........ocoveecnfivnrininnenensf 2 |2 2 ) 2 (2 |2 |2 |1 (|1
330 Cylinader Hemd Gaked. .. .cuiccencasrnaaninnsionassianiinassmnns 4 |16 (24 10 (20 | 30 (40 | 50 | &0
kil R‘.:hu.unt Mozl iln.nd Iinh Cn‘v:r-Guhnt =2 i L] z + & B | 10 12
; Fal Gasket 1 1 1 1 1 1 3 20|
ThA YHATE 1 ' 3 1 2 3 + & ]
YIATIA 1 2 3
WICATTA Nl | ea o d |, A 1 2z & 4 L] ]
TTA VIATTA 1 = &
YHATTA  |ooaocfaeees s [ 2 3 4 & (]
1675 YIALTH 2 i (]
YEAIDTO S e Ta )= e s 4 (i H 1k 12
1970 YIAINTD 4 &1z
YEAISTD  |ocaadfaas. M Pt 5] 4 -] 12 4] By =4
1058 YJAINSH 1 & i
Y EAIGSIE e | | CO T Y 2 3 4 5 [
l.-!:p{d' I!m-q- !{nlul Llu1¢ Comar Gasegl e b T T Y 1 2 ]
11 = Gasket, e YE109 ] P e 2 3 4 & [
H.II' '||’nl1.n fdunl. Gu]ml- AN e e YJiEd 1 2 3
Gensket....... YE19% B TS| (e 1 x ) 4 f] i
214 Injoction “Tul=e Unbon Gaskat, YEAZI4A e E e 1. ' 3 4 & i
405 Crank Fin Chl ilhng;! Ginsket. .. .. Y405 1 2 3 1 2 ] 4 5 i
407H [ Lower Witer Manifobd to Cyl, Gasket. Y AAOTTE 1 1 1 1 Z | 4 & i
RS Bgeting Gaskat oW BT SR et et [ated] [ 1 1 1 1 1
416 T Sy T B R e e Lo e P Y418 r - 5
4604 I"ump Ilul.ulrl.w Backs | Corar (Smaliat. 51220 S AU T L Ll YR Adoa4 T 2 . 2 I 2 z 2 2
T Aux. Disehargs Cap Gaskot. . ... ... ........ YK A4TOA 1 1 1 1 1 1 1 1 1
AT2A 'Pum::-Elrclumh.w%um................ o St e e e Y RAT2A z ! T z - z
1 T e N T o SRR Y4RAITIA e o] e Pk et ] R 2 2 a
473A Injeetion Pump Body Gaskat., YHKA4TIA 1 2 a 1 ' 3 4 5 @
|Air Btart Distribator Body Guhi. YEASTA 1 LA pe] [ 1
5731 - YARASTAAL  f.....]..... 3 FLaRaa] Bt 1
|- - . i YORABTEAL |ooooi|oiees ] i D el | Lol | ey
5730 ﬁ:rsnnﬂlulﬂﬂ'\ahehﬁﬂnkﬂ i L R S e ‘J.I\M-EEI- 1 1 1 1 1 1 1 1 1
817 Exhnust ot Cover to Body Gueket . ... ... ..o ann, X 1 1 1 1 1 1 H 3 3
615 Flange I:".n.n'.lc ................................ o | f e x 2 & 4 ] (]
BE2A [Cxlinder Hesd Cqunhelm T T e et DR 1 z 3
1 Gasket.........c0an e | e e 1 2 3 4 ] [
BisD Ajr Bmrt Valve Coge Gaekob. ... .oon oo i acanriaranns 1 Z a 1 2 a 4 & ]
M f".lmn Bearing 0 Glm Clasket 2 > 2 = -] > 4 4 4
| Fuel Heservoir Gage (lass Gasket, . . 1 1 1 1 1 1 1 1 1
1035 Aux. Fuel Fump Suetion Valve Gasket 1 1 1 1 1 1 1 1 1
10417 Lubrieatieg Ol Pump Bady Gasloet 1 1 1 1 1 1 1 1 1
1540 Alp Brart Valve Cags ket .o ooe. - - : e 1 @ 3 1 2 3 I 5 B
1554 A W fler Owrﬁuﬂr T T T e A e =y e P 1 2 3 1 2 3 4 & ]
15481 T e R o R e 1 2 3 1 2 3 4 5 ]
1617 Regulating Valve Fomnst GRARSL. . ..\ ovouvcnnrncnnrronsnanannanns 2 a LT e 2 4 * & -]
i Lighricator Overflow Pipe Bracket Gaaked .. oo cowiinainn. -t YRAIBITA 1 1 1 1 1 1 1 1 1

ALWAYE GIVE ENGINE SERIAL NUMEER
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Fairbanks-Morse Diesel Engines—VI. Repair Charts and List e

List Divizion No. 22. Springs and Gaskets (Continued)

b -
i Bedorn Ohnlesing Hepair Farts Head the Instroctions Hymbal ol LAk
ety L ks Sip a1 | om. | en | e 'C-"yl o, | on |¢§|
Sm b ] ¥l L | Cyl. L ¥l. vl L kL
'*H.\I!‘ OF PART Used | Used |Usead |Used |Used |[aed (e (15 Uged
1215 Grvernor ﬂ,m L e cemnvies| YEALSDSA 1 1 1 1 1 1 1 1 1
i End Plate Gasket............ ceanaf  YHALEDOA 1 (] 1 1 1 1 1 1 ]
1202 Fuaol Reservoir Covar GREKet .o ueu s gansuaniseasascasinacasbanas YR A 10028 1 1 1 1 1 1 1 1 1
19023 A, Fanl Sustbon Cover Gkl ..o o oo o Y H A L0030 1 1 1 1 1 1 1 1 1
Emnl:un E’ulnp Dscharge Valve Cage Gasket. .. ... ..., virenareraasl THAZIOEGA 1 <] 3 1 2 a 1 5 i
204 f Itelied Valve Ca T R e e b i YHAZINEA 1 ‘.‘ -] 1 L] a 4 A &
| Main Bearing Oal Gauge Bedy Gaakoed. . ooon oo oa oL YR AZ108A a@ ] a o i a 1 i 1
2084 Aux. Flael Sucthon Cover Flug Gaslet. ... .................. vernna] YEAZIOSA 1 1 1 1 1 1 1 1 1
21081 [Injection Bump Relied Valve Cage Plug Gasket . . aavnmnnnnnas] AENATIOEAS 1 2 3 1 2 3 Il 5 i
1 e B e e e e e e CIAZINEA 1 T ] 1 x a ] 4 f
it b Air Etart Pipo Phrgufhﬂ:u:.............. THAERSIAL 1 3 3 1 2 3 4 5 it
T Aunx. Fiel Suctbon Ohverfow Casing Gnsket 4 FHAZIA 1 1 1 1 1 1 1 1
2335 Air Starting Valve Bpring Plug Gasket. . | YHKAZRA5A 1 1 g i 1 2 2 2 3
23A54 Air: Btard Tnled Elbow Gankok. . .o n e vnnn s s s st snanssneansos B AES 1 1 1 1 1 1 1 1 1
2340 Cavesnpe Case Hard Holo Cover Gasket. ... .. ... .....oonivony,nn ¥ HAZSE0A 1 1 1 1 1 1 1 1 1
2304 LEf Bhiiis OH] Ring Cover Gaakat . .- .. ... .. ... e iirrssrrnarsn J YEAZISA 2 o4 a8 a 4 ] & 1] 12
2309 Luk. 0§ PMump Discharge Conn. Gasket......... e ] LA TRAA 2 2 2 2 2 2 2 - 2
{Fugl Femervair Housing Glasket. ... cencccniciiieaaina oo YHAZOLA 1 PR e 1 1
| T e R s | T T G T el i LA B 1
2401 [ i o = - it ] B ool Bamed | eaad| 6l
| 2 = - e n o e o e YSEKATMA  |..... e[| CE el ) PPN || e
et = e et L i e g YEEA0IA  [..... e Jum e  ents B e e |
Tz Laby, Ol E'ump- J:‘-\:»-rl.!.I Cover Guaket YHEAITDEN ] e S | 2 2 H > g
ITRTA i o Guaket......ieiaaees Sei ol YJAZTOZA 2 z 2
A Dhase Suen I"i Gasket. ... .. e .| YHAG45A 1 4 El 1 2 i 4 & [
B4TT Cylieder Air Chack Walve Gasket g YHABSTTA 1 o ] 1 2 3 4 [ 8
BEGI Air Start I"ip-r Flange Flug Gasket........... YHAGRIO L e I g
Injection Pamp Plunger Cylinder Gaaket. ... ... e Y HAGGE0L 1 z 3 1 3 3 4 B [
HEGIA Air Start Pipe Flangs I"Iu.ii;]:iu'k ................................ YLAGSEOA ... f.... i b 3 4 & 4
Waler UhierBow Mml:fﬂl ind Fiange Gaskeb..._.......oranrrinas 4" e e s 1 1 1 1 ]
b = o Bpacer Gaakek. .. .......... e e | R e e | 2 2
FPackings
(i3] Governar Case Overllow Packing Rin Y HAIO0S0A 1 1 1 1 1 1 1 1 1
149 Hegulating Valve l'ﬂckm: CEALGOAZ it L 18 |....[ 12 |18 |24 |30 |38
Air Start ugn Candla Wit =107 e o ol | e 4 4 [ 8
Cylinder !I-nl]:-'E O] Fipe Packing.. x4 S 4 [ 2 4 6 8 |10 | 12
Exhaust Pot Wieking. . ....cooue.. ! Ib. Ball | | 5 l...1 3 5 i 8 0
Inddscator Cook Adspter Tube I‘m‘lcmﬁ B e T o 1 s 3 i H k| 4 A (i)
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Instructions for Servicing

Fairbanks-Morse Differential Injection Valves

278D, Page 1
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
IMesel engines emploving the “Open Head™ combustion prineiple.

Eeferance Charts

TIYKAL12E — Tools (page 4).

MCFESD —P!‘mnmij'lc Btandard Injection Valve
{page 5).

CFE2 —lﬁ::zﬁ‘nl Btyle Lever Adjustment Injection
Valve (page 6).

TIYEASGE — Injection Valve Test Pump and Stand
(page T).

Bervice Equipment Necessary

Injection valve testing pump and stand complete—Chart
TIYKAGHE (page ﬁ.

The following tools are illustrated on Repair Chart
TIYEALZS (page 4).
Valve grinding tool and bushing puller (G306).
‘{?&:ﬁf‘in cleaning drill (4324, 43244 43248, 43241 and

Valve tip cleaning tool (747)
Valve wreneh (1641)
Small drill vise (T044),

GENERAL INSTRUCTIONS

Clegnliness Ezgential — When servicing injection walves,
exelusion of all dirt, grit and other foreign matter is absolutely
easential,

Valve Marking — All injection valves are stamped on the
body with n designation letter indicating the tip used, followed
by a number which indieates 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 exeeption of the lever adjustment feature on some
of the valves, the only difference between the varions 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 BCFESD) but reference to chart $0CFEX will indicate
that the general method of procedure is the same for the lever
equipped valve eccept that it is neeeszary to use n special valve
cage wreneh (1641) to remove the part 63571,

Model Mo, of i Pressure Setting
Ttepair Chart I-:nghmc tragdtbn | Tip Used Lhs. Per 8q. In. *Lift Adjustment
T 3SHES3{ B 2200 1% Turn
42E83;8 | F 2200 14 Turn
HHDEE [ F : 220 14 Turn
J2E12 7 B R0 L4 Turn
36E103 B | 2200 14 Turn
44HI 10 B | 2200 15 Turn
BOCFELD 32E14 1 220H) L4 Turn
(Standard) 3514 H 2200 L5 Turn
Page &
HsE12 I 2200 15 Turn
D4 1 | 2200 15 Turn
T4 ] i SR L4 Trn
33D16 H 2200 L5 Turn
371016 H 2RO Turn
-L.t]“]L- J 2500 14 Turn
ATELG J 2500 1i Turn
= 355834 g F ' (3200 0207
A qmmg
HCFE2D A5 E10M B E’iﬁmg AT
ilg,;u-r 3701014 B mm} 020
justment 1 ¢ 3
Typo) : | (13009
STELZ D (2200} 20”

* When using heavy fuel, the lift may be inereased slightly on thoss valves where a single adjustment is indieated.  Where limits

are shown, the lift may be increaszed to the high limit,

ST 14014001 NI-FR RN
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Fairbanks-Morze Differential Injection Valves

Instructions for Servicing

Tf the kift is too small, dangerous lengthening of injection
may result, which can show up as higher exhaust temperntures.
This also induses exopssive stresses in the injection mechanism.
If wire drawing oceurs, it is a elear indication that the lift is not
sufficient or that the fuel earries grit. Wire deawing is indicated
by small grooves across the valve seat and end of the neadle
wilve.

Tasting — It is generally advisable to secure the injection
valve in the testing fixture and test it with the injeetion valve
testing pump before proeceeding with any dizassembling for
cleaning and adjustment. This will help to indicate any adjust-
ment discrepancies and serve a3 a comparizon with the test to
b made after servicing.

When installing the injection valve in the festing fxture be
sure to tighten the holding down nuts evenly and very tightly.
Back off the valve stop nﬁiuﬂtment before tightening the nuts.
If the valves are not tight and even they may not give satis-
factory results,. Thizs alzo applies when the valves are installed
in the engine.

Repair Chart TIYRKAGGE 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 forcign matter. See
valve testing procedure on page 3.

(n injection valves shipped from the factory, the valve needle
iz coated with “3 in 1™ ail 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,
heeausa “3 in 1" oil will prodwee different reaults from fuel ail,

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.

Disaszembling — Standard Type — (See Chart 99CFES0).
Loosen and back out the stop serew (6360D) slightly. Unserew
the ssembled spring e %635?]'1} and disassemble it, being
careful not to lose or I'L1:iE~E e any of the shims (83610, E and F).
The valve necdle (202B), the retaining ring [f:r-lﬂlé} and the
bushing (24098) can next be removed. Push the grinding tool
(6396) over the needle and use it to withdraw the needle, gcmw
the threaded end of the same tool into the top end of the bush-
ing (24098) in order to remove this part and the retaining ring.

Disassembling — Lever Type — (Sec Chart $0CFE29).
Tum the lever (55TA) to the low pressure position and then
remove the capscrews which hold the lever bracket (67208} to
the valve body (200G). The lever bracket may be removed
and with it the spring plunger (G3601), the needle stop pin
(3300, the spring (2031Y) and the spring shims (63611, E and F}.
After these parts are removed the spring eage (63571) be
taken out with the spring cage teol (1641). This will also include
the needle plun B604R). Then the needle (202B) and neadle
hlmlnirlx {‘E-‘II:I{PH may be pemroved |!|}" the wse of the Eriudjng
tool (6306).

Cleaning — With the parts removed as specified abowve,
elean the tip, needle and bushing. Clean the spray paszages in
the tip with o cleaning drill (4324, 4324A, 43241 T&E-}]—:l, J324E)
held in the small drill vise. Use 4324 (0117 dia. on A, F, and
B tips, 4324A (0167 din.) on C tipz, 43248 (020" dia)) on D
tips 43241 (022" din.) on H tips and 43245 (024" dis.) on J
tips. Then use the tip cleaning tool (747) to clean centml poss.
age in the tip, working down ingide the valve body and twrning
the drill. ppeat this procedure several fimes to make sure
that the holes are clean,

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

Clean the Remaining Parts. To clean the flter (T018),
remove the filter body (474E) and the filter element {?ﬂlﬁi.
Rinse the filter in light fucl oil or kerosene, or blow dut wit
compressed air.

Reazsembling — Standard Type — When all parts have
been cleaned as outlined above, the parts may be reassembled.
Eeplace the bushing (24008} and retaining ring (G448) spherical
side up and screw the spring eage {13357;5 inte the valve body

EﬂlU& until the bushing and retaining ring are clamped seourely.
‘ow reassemble the remaining parts. Replace the valve neec

iﬂﬂ'.!]?, needle plunger (§694), spring (2031)) and shims ($3611,
I and F). Be sure that all of the shims are replueed.  Serew
in the eage nut (G730D), and turn the stop screw (B360D)) until
it sents against the plunger (GG94) then back it off the fraction
of o turn listed in the Lift Adyjustment column in table nnt!:u.p:ﬂ 1.
Lock the serew in position with the lock nut.  Attach the fuel
filter assembly to the injection valve body, making sure that
gasket (BT00A) is in place.

Reasgembling — Laver Type — To reassemble the lever
type valve replace the bushing (?EEUDE'.I and rumini:%ﬁng (G446
spherical gide up and serew :tmnai:rinu cage (63570 into the
valve body until the bushing and retaining ring are elampod
securely. Heplace the wvalve needle (202B) and the needle
plunger (G6948), 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
99CFE20 the walve Lit is adjusted by varying the position
of the hand lever pin (963A) until o thickness gauge of 020°
ean juat be inserbed betwesn the of stop pin (3590) and the
body of the lever pin (965A). Tightening the nut on the end
of lever pin secures it against turming. The valve is now ready
to be tested in the teat pump fixture.  See page 7.

Grinding the Valve Neadle
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 o positive indieation. Sec the last
aragraph under “Valve Testing Procedure,' o3 I the
eakage cannot be stopped in any other way, it will be necessary
to regrind the valve needle. This shoold EI-E done without pe-
moving the tip.

Procecd as follows:  Remove and elean the parts as indicated
under “Cleaning the Injection Valve.” Dy the inside of the
valve ¢ thoroughly, wsing & long pointed stick split at the
end to hold o small picec of eloth free from lint,  This i3 necessary
to prevent the grinding compound from being earried to other
parts of the valve than the seat. Also make certain that the
vilve needle (202B) and bushing (2400B) are perfectly clean
and thoroughly dry.

Replace the bushing B) and retaining ring (64406) and
serew the spring cage (G35TE) into the ve body (20112)
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 (3MB).  With the valve needle
{2028) 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: Sinee the valve tip must not be removed
after the grinding operation, cspecial care must be taken to
avold exeessive 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
(24098) are perfectly clean and dey, the needle should enter
the bushing quite easily. Grind the valve nesdle (302B) to its
seat in the tip ). Good results are obtained by rotating
the grinding tool rapidly between the hands,

When the grinding operation is completed, the grinding
compound on tﬂ valve seat must be removed. To 53; 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,

MNow reassamble the remaining parts as outlined under
“Reassembling. "

Grinding the Valve Needls after Replacing Parts

Where the valve needle i “wire-dmwn' or where o lange
shoulder from Frind:ing or wear appears on the valve needls, it
will be impossible to put the injection valve in first elass condi-
tion by ondinary grinding. In such eases, the injestion valve
should be returned to the factory where the valve needle and
vilve zeat can be reground, or the valve needle and Bushing and
possibly the valve tip should be replaced. If the parts are to be
replaced, p as follows:

ALWAYE GIVE ENGINE SERIAL NUMBER
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Fairbanks-Morse Differential Injection Valves

176D, Page 3
Jan, 1940

Disassemble the parts as deseribed under *Disassembling.'”
Tn addition, the =leeve (B266B) and tip (204) must be removed.
The pump stand is arranged so that it may be wsed as o puller
to remove the sleeve, With the injection valve in place in the
test stand, turn out the screws (66007, and then turn in the
knurled head gerews (furnished with Prump 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. water eooled walves, remove any seale or
sedimment in the sleeve,

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

Clean the wvalve body thoroughly. Then replace the new
tip (204) and sleeve (G3650) with the proper gaskets and draw
them firmly into pesition o the testing fixtire. See Chart
TIYEKAGEER, Replace serews (GG00).

Mote: No pressure should be exerted on the point or the
eonieal surface of the t:i;: (204} when driving it into the valve
body. Do not remove the valve from the fixture until complete
aszembly, adjustment and test has
iz ready for service.

been made and the valve

Now proceed as under “Grinding the Valve Needls," exmf]?h

that the necdls bushing must be seated in the body., Serew the

combination valve grinding tool and bushing puller into the

bushing to assist in scating the bushing. Be sure to remove

all grinding compound and clean and dry the inside of the valve
v and fhe bushing.

Valve Testing Procedura

Refer to Chart TI¥EAGSE on page 7.

Fill the test stand with clean filtered fuel oil so that the
ertire pump s s Just submerged.

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

Seeure the injection wvalve in the test stand, connecting up
the tubing as indieated on the ehart., The injeetion valve must
be fastened down very tightly and evenly, as otherwise the
operation will be unsatisfactory. See that the relief screw (4208)
iz elosed tightly.

When testing standard valves SﬂhnrtlﬂﬂﬂFEﬂﬂJ not yeb
overhouled, check to ses that the lift adjustment iz correct.
{See table on page 1.)

At the start, open the air vent E]lur-; (6359A) on the injection
valve until fuel free from air bubl is fi out around the
threads, then elose 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 valwe n[pcns and is the setting pressure

referred to in the table on page

When besting a valve that has been disassembled and cleaned
a5 outlined above, it is good practics to loosen up slightly on the
valve spring housing (6357E) and then to tighten apain.  With
the spring pressure on the valve needle, this will tand to bring
the bushing and needle into perfect alipnment with the tip.
It may be necessary to repeat this procedure several times,

Cloggred Holes in Tip

While pumping, observe whether fuel is agmying out of all
the spray 'len;-_s, v holding one's hand 27 to 3° below the valve
tip w“.c.n pumping, a difference in the impact of any of the spravs
will be readily felt if one of the holes is Eartinli}r clogged.
[Caution: Never hold hand closer than 2° to tip as spray
may cause serious injury to the hand.}

Low Pressurs 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 neadle 2 stuck open or (3) the spring is broken,

High Pressure Setting.

If lh.eg:messure setting indicated is higher than that desired
it is l!lm-.-m:i Iz (1) the ure seiting is not adjusted correetly,
(2) the valve neadls i3 stuck closed or (3) the holes in the tip
are o

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 fusl
collect on the tip the needls valve leaks and probably needs
grinding. It iz advisable, however, to clean the valve thoroughly
and test it again before grinding,  Grinding is advised only after
ever other method has fa.ilei Field experience has shown
that grinding is wsually done too frequently,

Water Cooled Injection Valves

On water cooled injection walves, an adequate supply of
cold water should be eirculated through the ﬁ:‘lm. Decreased
flowr of eooling water diseharging from the valve, or craters
forming at the tip may indicate formation of seale in the sleeve
(B3651), eollection of sediment in the ges, or insufficient
prissure on the water being eiroulated. The sleeve (G365E)
must be removed to clear the passages of seale or other sediment.
Forcing water through under high pressure will not clear the
passages,

To remova the sleeve, first loosen nut (6730D) which will
relieve the spring pressure on the valve needle.  The sleave
(G365E) may then be removed without disturbing the ti;:. (Bee
second  paragraph under “Grinding the Valve Needle after
Replacing Parts,” .} Beale will usually form inside of
the slepyve {fﬂﬂﬁﬂ{ and should be removed either by seraping
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 tes :Ef the test pump. A
varation of plus or minus 100 pounds is allowable.

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

The pressure i3 adjusted by varying the number of shims
(63610, 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,

ALWAYE GIVE ENOGINE SERIAL NUMBER
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T Tani Fairbanks-Morse Differential Injection Valves Instructions for Servicing
LE 3244
E | 43248
FIYEALES !t.d‘?f#'p
TOOLE FOR SERVICING FUEL INJECTION VALVES
Repair : Symbol
N NAME OF PART or Size No. Used
74T Injection Valve Tip Cleaning Tool Handle, HJ“'IE‘-‘F b T BT I e e e e YHATITA 1
1641 Injection Valve ﬁpﬂ'n Cage Wrench, always with Handle (4602) and Blade (5087). .. YKALG41B1 1
4324 Injection YValve Tip Cleaning Drill (for use on tips stam SAr URY and “F). L. YREA4SEA Set of 12
4324A Injection Valve Tip Cleaning Drill (for use on tips stamped “C"). .o on v cinnas YRAGIB Setoof 12
43240 Injection Valve Tip Cleaning Drill Efnr use on tips stamped “D), ... .| YEASZM0C Set of 12
432410 Injection Valve Tip Cleaning Drill (for use on tips stamped “H"). ... ..., ... .....| YHA4IME Set of 12
43241 Injection Valve Tip Cleaning Drill (for use on gips stamped “J7). 000000 YEA43MEF | Set of 12
4602 Injection Valve Spring Cage Wrench Handle (Included in group 16411, .. ........... YRA4G02A | 1
S037 Injection Valve Spring Cage Wrench Blade (Ineluded in group 1841). ... ... YREAMSTAL 1
GA06 Injection Valve Needle Grinding Tool. .. .. .. ....cc0nant. e L S e R YRKAGIOGAL 1
TO44 Immtinni"ﬂlreTipDﬂllﬁs&[Starreu.}........................................::"-lﬁEJ'L 1

ALWAYES GIVE ENGINE SERIAL NUMBER
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Repair Charts and List Fairbanks-Morse Differential Injection Valves Tan. 1040
Present Style Standard Injection Valye 201E-C

Repai : Symbol | No. Used

ld.n, NAME OF PART ! or Size | Per Valve
201E-C | 201E-C Injection Valve (Complete). .. ....................... S e 1
201D Injection Walve Bady. ... . .oovoimminiane i n, ......................|chamu{l 1
203D In,t.-chml"r'ulm"sﬁpnnﬁ_._ YEA203D i
MR | Injection Valve Tip {Used only on Models 33E12, 33D14, 37D14 {Stam'?ed “Iry .| CEC204A 1

B Injection Valve Tip (Used only on Models 35E105, 32E12, 44HD10) |
{SLumpa(lR'E|LI{(“ﬂHB 1
MHE Injection Valve Tip (Used only on Models 35E14 and 32E14) (Stamped “C").. .. ... .| YEA2MEL 1
24K Injection Valve Tip (Used only on Models 44HD83{, 35HER3], 42ESLS, :

[P e s L o T T it I o e e e L L L PR eberhen (LA ce 14 0 1
204F | Injection Valve Tip (Used only on Models 3316, and 37D16) (Stamped “H"). . ....| YLA2ML] 1
204G | Injection Valve Tip (Used only on Models 33E16 and 37E1G) (Stamped ©J").. .. . YLA204M 1
474E | Injection Valve Fuel Filter Body (45 Seat, Brazed Tubing). . ...... ... ... ......] YEA4TIC 1
SA00E | Injection Valve Bushing, alwa i s D e e A M D 1
Pl 1 L L] Weadle (Mot Farm: Sep. ). o i i i e dav e | MEASDRG 1
A178 " R S o L e L e o SO R S RO B e oSG S S e b o et | i 1
B1TSA . & Tip Gaskeb. .. oeaiasiiunan R e e L 1
B7E | ¢ R e e 1
BA50A | " L T e 1
5 “  Body Vent Ball........ 1
63600 . £ Btop Sgrew............. 1
A “ Btop Seraw Mub. . ..o0cceea oo i 1
361D . € Spring Bhim (0G2ET).. .ol e Yo e e YHEAGIGLD 2
GI61E - LI e T T T U R e e ' LT 2
BT C = Bpring BhimBLSETN LG S e e D L T BT YHAGIGLEF 2
GRG5E i o o e PR A 0 o DB AR SR B YIHAGIGSD 1
f446 o T i o e e e e v i erlevpormes | Y PO G P 1
BE05A x “ Body Sleewe Gaakeb,. .. ... oo - | YHABSOGA 1
G500 4 %  Body Sleeve Serew....co0aa0 .o -.| YEAGGDOA a
04 A g o e e et SRRl s e | SV RGOl 1
67004 - = Fuuqﬁ]filwI!ind;!,'f_i:m'lcct...........,...,,.,...................,. YIKAZIOSB 1
GT300 - B ‘:{r.h T e e o e s e e | BTG 130D 1
T018 | H (o Fuel Filter Element (Purolator). ... ccovneineiaan i oeo-o| 16FMI115D14 1
3524 Injection Valve Body Gasket. . ... .cc.o0000cs .| YTAB3SZAL 1

ALWAYS OIVE EHGINE BERIAL NUMBER
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- 1939 Fairbanks-Morse Differential Injection Valves Repair Charts and List
S654~. 5574
S95
EJECTB\\
\Q“
&3GI1D -
BidclE
&3GIF s
Shims e o - . B
03D —_
e
BT30E
1334
6359A  ,4T4E
/ =)
]
| N4
| 1Ll { q
""_i TOIE
63&iD] 7 £7004
;;‘;‘D-r T 63570
e S 66948
B2 i B EASE
i 24098
&eI78 1 7 202B
6505A i S
E3658
EITEA 204B—204F
B3E2A
(FCFE2D
Presant Style Lever Adjustment Injection Valve 201G-C
Repair Symbol Mo, Used
0. NAME OF PART or Sioe Per Valve
201G-C | 201G-C Injection Valva [Gumplot&} .......................................................... 1
WG Injection Valve Hod MR e e e s e RO O |
{Eiﬁ!!B Injection Valve Busﬁ'mg :llv.1|¢-'$ T T et e e e G e YREAZ400E1 1
HiZE In]mtl-rm 'n'nlw: Tm{llc o T Be ) e T e Y HARN2G 1
HIETY prin e S ol FEASOAD i
2B “‘ - E%ml Lmiy on Madel 37E12) (Stamped “D™) CRO2MA 1
P EN ] a " I'xp- Used only on Models 35E10M -11::! E‘ﬂll},ﬁéj {Stamped "]j."} CHC2ME | 1
HF - *  Tip (Used only on Models 3558 if %L:m Ry, e o] CFEMNME 1
4T4L ! & Injection Valve Fuel F]Ilcr E-H'd}" i5° ru.a'ud l‘uhmp;]l | YEAATAC 1
SHTA 1 Hand Lever. . ...| YEARSTE 1
505 - “  Needle Stop Pin Spring. . Rt S R e o L R 1
f6aA g T | D T e e e e DT YICAGGRE 1
=4 - A e e Ty LI o e e T = 1
= - = Hand Teawer Pin It (radtie s 0 f o s e e A R s S e rx g 1
1334 % “  Hamd Lever Bracket Gasket, e coo| YEALZS4A 1
{EEEH} - % Needle Stop Pin, always with. ...| YEA3SHE 1
G411 " 5 Neadle Etop Pin Sllu.p Rtng .| CEBB411A 1
6173 x “  Tip Gosket, . | YEAGITEA 1
GI7THA e * Tip Gasket_. B e o o AT et s e ey e e e R T TR 1
155 03 = - Iﬂfﬁng Cngc ................................................... YEAGISTG 1
G3F0A " o L] e s A o i e R R e [ A R RO 1
(=) = #  Body Vent Ball L .| 14" 16FMIRC 1
GAH0E g - .gpnngPluug:c . YEAGIGOE 1
63610 5 = mnﬁinmEm‘-‘!::'},.......,....,........... ... YHKAGSGID 2
3615 . “  Bpring Shim 0312'{ o S R e e P R R ] [l 1 L o 2
G361 F 5 g g]pnngﬂhlm[ﬂlaﬂ' e e L N R B | A B O 1, 2
GIGLIE 7z " Ve e e ... YEAGEGSD1 1
g Bl bl “  Ring. e L e e S s P v e eyt o e | et | T P (1 1
G505A L o CanaEY s S et e R P e S YEAGRGA 1
GG o ||l e e i o el [ e P e B VI AGGRA 2
i N ] 5 o |y I e el B e S e DR el YEKAGHSAD 1
GTNA - ®  Fuel Filter Iﬁy (i LR e i e YEAZI0EE 1
GT30E u #  Hand Lever Bracket. . S e e s A A TR 1
& - o ]l'undme]Jmcknl.ﬂup?um\' SRR B FE T | g R 2
=] 3 *  Hand Lever Bracket Cap Screw Lok Washer. . . . oo orn e inines gr 2
TO18 - 4 Fuel Filter Element (Porolator). . . oo s s s rsns 16FM115014 1
G3E2A ek A e A T e YIABESZAL 1
G411 Injection Valwe Weedle Ston Pin Snap BREDE. ... . ..o o0 mine s s anns s CEBg4114A 1
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Repair Charts and List

Fairbanks-Morse Differential Injection Valves
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Equipment M78—Injection Valva Test Pump and Stand for 2 Cyele Engines.
Repair Number
Nulinﬁ;ner NAME OF PART Taed
YDEBETRA Pump Body Ply 1
CEA91A wl Suetion V Fﬂ.l'l."l.‘: 1
CEATLA “  Discharge Valve, . 1
CEAS2A Pressure G.lu:;t. Tube Gland Pump Em:l 1
CFEOGA ltum:lmn Tube Nut, Nozzle End. 1
YEAGR] “ " Nut, Nozzle End, . 1
CEAZGA Pressune Gauge Tube Gland, {;augo Lnd 1
YEA205D Injection Tube Gland, Nozzle End. 1
YEAMGE " Gland, Nozzle End. . 1
CEAZ59A Pump Suction and Dﬁctmmﬁ YValve S-]:lrmg ....................................................... 1
CEB260C Spring. . 1
CEBRESTC & Eleeve ] 1
CEA420A Injection Tube Gland Nut, Gau e Eud 1
CEA420A Pressure Gaug:e Tube Gland 1'~.ul. s
YDASSIA Pump B 1
YIDAG4A Pumpl-illmgPlug_._.___...... 1
CEBRIGC T Plun R A e B e P Y D S 73 b DS 0 3 5 s S A Do 000 & oD R e 1
CEASH4A = Tischarge VAIVE CAEE. ... cvvvvesnnensss 1
CEATHGA & Suctmn falve Seat. . . .. s 1
(Group continued on the next page)
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Repair Charts and List

Repair
Number

Fairbanks-Morze Differential Injection Valves

NAME OF PART

Mumber
Used
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CEBINSOE
CEAZIDRA
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YEA4201A3

YEA4202A1
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YR A4IGA
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%E'M 204

KA4230A

Y KAGGIE
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(Group continued from 1;:-&1:5_-'11111; page)
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] 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
et 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 115 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, tum 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
tumning 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 Erequency 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 govemors 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 5 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 2
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 3.
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-
ermor 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

A\
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It, ArSt making sure that the icad limic i$ s=t so thar
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
Govemnor 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 connecring joincs of levers, links, pins, erc.
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 kepe clean. If the governor is
not provided wich a ballhead oiler as shown on
Page 9, write to us for informarion and price of
this service kir.

MAINTENANCE AND REPAIRS

OIL LEAKAGE: When it becomes necessary
t0 add oil frequently to maincain proper level, che
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,  Slipiche siceve 16-1 and bearing rezainer
55-6 off the shaft. Press or knock our the old
scal 88-1 and press in a new one; be certain the
sealing lip will be upward when assembled. Slip
the sleeve into the seal, using shim stock in the
form of a cone ro prevent damaging the sealj
edge of the seal. If the shim and sleeve are turnés,
while inserting, the 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 limic (red hand) is turned all the
way to the left, to shut down che engine, it may
be reset as follows:

Unlock the nur 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 a
rounded end. Replace the screw and nur, adjust-
ing it to obtain 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
1t impossible to hold speed.

Twist the ballhead assembly around a few
degrees to check che action of che spring drive
laminations 98-2 and pin 22-52. Replace chem if
no spring accion is felt or if ic feels “"rough’’.

The 90K pivor pins will wear if lubrication
1s neglected. Inspect them and replace if they
are grooved.

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

‘us the serial number scamped on che nameplare.

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




SECTION I
INSTRUCTIONS TO ENGINE ERECTORS

You will not find it dithcult to install and adjust a
oodward type IC Governor. If the governor 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 govemors are
correctly adjusted.

1. PUT IN OIL.

(2). 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 difficult 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.

(2) 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 (pe. 28K) in about the center of
the compensating crank.

C
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(c) Close the needle valve by screwing it all the
way in, then open it about 14 tum.

(d) Start the engine.

(¢) If the governor hunts, close the needle valve
slowly until the hunting 'stops, or until it is only about
L4 turn open.

(£) I 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 cut and the needle valve 14 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 fAlywheel 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
14 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 opet-
ate the governor, read section I, "Instructions for Power
Plant Operators.”

ol




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 fiyballs are in their normal position
for normal speed and no speed 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 fiyballs 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

wn, the pilot valve plunger is forced down from its
central position against the upwird 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 low 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 "] downward and as pivot "H” is temporanily
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 "]” to raise pivots "1”,
“B" and "A" and consequently the pilot valve plunger.
These various parts do not make a single, definite and

[

complete move but make short moves in

the action is continued until the pilot valve plunger

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
statio until the speed returns to normal or until a
subsequent speed change occurs.

The upward movement of the actuating compensat-
ing plunger created 2 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. Mow, 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 recetving plunger back to normal :IK

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 requrn 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 "] will move upward in exact ratio to the
upward movement of pivot "H" caused by the return of
the Hyballs 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
fiyballs are central, the receiving compensating plunger
is central, and the power piston is stationary. The only

rmanent 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", "1”, "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 govemnors beginning with
Serial No. 8368. When used on governors pre-
ceding this serial number, the following parts ars
also required:

1 — No. 020186 Spesder Screw Assembly.

1 — No. 186265 Spacer Washer.




,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

(-Apmsun: 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
normmal and consequently the return of the fyballs to
their central position, the com ing receiving
plunger, due to the flow of cil 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

ad 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
finger on the lower end of the load limir rod is forced
downward, and as the power piston reaches a position
corresponding to the setting -:rlP the red hand, the finger
contacts the top of the pilot valve plunger and prevents
it from rising above center. The energy medium fow
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.

SPEED DROOP

Lj'hc purpose of speed droop is to cause all units op-
erating in parallel to take their proportionate share of
the total load.

(61

Action: As shown in the cuts, pivot "P” is on exact
center and consequently 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 a
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 govemor, pivot “C" will be raised—permanently
raising the left end of the lower foating 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

iston will move to the left to increase energy medium

w, 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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11-1
11-2
12-1
12.4
12-12
12-17
13-1
14-1
14-2
14-5
14-6
14-77
15-2
15-3
14-1
16-2
16-16
20-1
20-
21-2
21-11
22.1
223
22.4
22-6
22-7
22-8
2.9
22-10
22-12
32.13
22-14
2215
22-16G
22.51
22.52
22-80
22.31
231
23-2
3.3

WOODWARD TYPE IC GOVERNORS

Descripiion

Cylinder Head

Pawer 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
ompensating Crank

Large Bonnet

Small Bonnet

Large Plunger

Pilot Valve Plunger

Small Plunger

Belief Valve Flunger

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)

PFin

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

— PARTS LIST —
Part
No.  Deseription
234 BRod End
235 Rod End
24.1 Knob (3)
25-1  Speed Droop Bracket
254 Guide Bracket
25-2% Motor Bracket
. 27-3  Compensating Dashpot
30-1  Speed Droop Fulcrum
31-1 Dashpot Connecting Link
31-2 Connecting Link
31-3 Synchronizer Link
314 Compensating Connecting Link
31-5 Load Indicator Pivot Link
516 Spring Link (2)
52.1 Pump Gear (2)
52-4 Load Indicator Segment
32-5 Load Limit Segment
32-6 Load Limit Pinion
32.7  Internal Gear
32-8 Synchronizer Reducing Gear
32-11 Load Limit Pinion
3212 Load [ndicator Pinion
32-38 Gear
32-39 Gear
32.10% Synchronizer Gear
32-106 Synchronizer Gear
33- Drive Shaft
33- Terminal Shafe
33-3 Upper Drive Shaft
33-4 Lower Drive Shaft
341 Lock Mut
34-2  Knob Lock Nut (3)
34-3  Synchronizer Nut
34-22 Lock Mut
34-23 Shear Nut
35-1 Speed Droop Slide
35-1 Synchronizer Screw
36-2  Connecting Link Screw
36-3  Dashpot Screw (2)
36-12 Lead Indicator Adjusting Screw
36-26 Bypass Screw
43-1 Governor Head Cover
45.2 Top Cover
45-4 SﬂiPE Cover
48- Flyball (2)
50-1 Guide Key
52-2  Oil Shield Washer
32-5  Speed Droop Friction Washer
32-6 Compensating Crankshaft Washer
32-8 Load Limit Fricrion Washer
52-35 Spring Washer (2)
52-38 WWasher
54-1 Power Case Plug
34-34 Adjusting Plug (2)
55-6  Bearing Retainer
56-2  Load Limit Stud
56-3  Pivot Stud

(7]

Part

Descripiion (
Adjusting Rod Stud

Segment Pivot Stud (3)

Stop Rod Stud

Pivor Link Stud

Load Indicator Pivot Stud

Upper Compensating Lever Stud
Stud

Drive Buri:g

Speeder Rod Bearing

Load Limit Pointer
Synchronizer Yernier Pointer
Disc Pointer (Load Indicator)
Dizc Pointer (Speed Droop)
Controlet i3 g
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

Coarrol Dral

Synchronizer Eceentric

Load Indicaror Eccentric (
Oill S22l (2)

Ball Arm Block (2)
Binding Post (3)

Spring Anchor

Spacer Ring (2)

Gasket

Cylinder Head Gasket
Spring Lamination (3)
Synchronizing 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 Spring
Tension Spring

Dashpot Spring

Ball Bearing (2)

Ball Bearing (4)

Ball Bearing

Ball Eu:::ring (3)

Ball Ecaring

=
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WOODWARD TYPE IC GOVERNORS
SECTIONAL VIEWS AND PART NUMBERS
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WOODWARD TYPE IC GOYERNORS |
SECTIONAL VIEWS AND PART NUMBERS

A e

BALLHEAD OILER SERVICE KIT No. 175130

The parts shown directly above can be farnished
for installation on IC Governors of any serial
number. Oiling of the ballhead will reduce wear
and improve performance. 45-2 Cover must be
drilled when these parts are insealled.
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SCHEMATIC OPERATION VIEWS
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