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E:ﬁplanation of the Diesel Principle

FACTS:
1. Air becomes hot by being compressed. The degree of heat depends
on the amount of compression.

9  Three hundred and seventy-five pounds compression creales suffi-
cient heat to ignite fuel oil when properly sprayed into the com=
pression chamber at the proper time.

3. Fuel oil, if sufliciently atomized, will ignite when injecled into a
cylinder of compressed air. ihe temperature of which has been
raised above the fire test of the fuel by means of compression.

4. 'The expansion of the burning fuel oil is the power-creating force
within (he eylinder of the engine.

~ The diesel engine differs from a gas engine from the fact that it is
a conslanl pressure engine. That is, the injection of the fuel into the
eylinder is timed and controlled to maintain conslant pressurc during
ifs introduction, while in a gas engine a conslaiit volume of mixture 18
taken into the eylinder and alter compressing same to a safe linnt
(about 50 pounds) the mixture is ignited by some auxiliary mechanism
and the pressure is instanily raised in the nature of an explosion lo a

degree depending on the volume of the mixlure.

While the terminal pressures are about the same in both types of
engines, the efliciency of the diesel is twice that of the gas engine, due
to compressing the air to a high temperature before injecting the fuel,
then controlling this injection so that combustion continues for a pre-
determined time, varying with the load.

~ This process cnables the diesel engine fo maintain a much higher
mean effective pressure with a corresponding greater horsepower for
the same eylinder dimensions.

In order to oblain perfect combustion within the eylinder it is
necessary to inject the fuel oil in the form of a very fine spray which
is done by the specially designed spray nozzle.

By understanding these fundamental requirements of a diesel en-
gine il is readily seen that the mechanical injection dicsel engine is
very simple.

CYCLE;

. Atlas-Imperial Diesel Engines operate on the four cycle principle.
The four cycle implies that the work in the cylinder is accomplished in
four strokes of the piston, or two revolutions of the engine.

The function of each cycle or stroke of the piston is as follows:

1. INTAKE STROKE:
' When the piston goes down on the intake stroke, the intake valve 't

being open, the eylinder becomes filled with air from the atmosphere.

2. COMPRESSION STROKE:

On the upward stroke of the piston. the inlet valve is closed anl
the air in the cylinder is compressed to about 375 pounds pressure per
square inch. At this pressure (as explained above) the temperature of
the compressed air is raised sufficiently to ignite the fucl. A few de-
Fegs hefore the piston reaches the top of the compression sircke the

-Fuel spray valve is opened by a cam and the fuelsprayedinto the heated
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air. A constant pressure of fuel oil is always maintained in the spray ™

nozzles at all times by means of small plunger pumps which are more
fully described later in the book.

3. EXPANSION STROKE:

The fuel oil burning and expanding in the cylinder maintains pres- *.

sure on the piston <uring the downward stroke. Near the end of the

power stroke the exhaust valve opens and allows the burned gases to
escape. '

4, SCAVENGING STROKE:

As the piston returns lo the top of the cylinder with the exhaust
valve open, the piston pushes all of the burned gases out of the cylinder -
through the exhaust valve. When the piston has reached the top, the *
exhaust valve is closed and the intake valve again openced.

This completes the four cycles or four strokes of the ATLAS-

IMPERIAL MECHANICAL INJECTION DIESEL Engine and describes
~ the method of its functioning.

. -

It will be noted that while the sequence of the strokes fnrmingthia :&1

le is similar to that of the gas engine, the functions performed dur- -
ing the cycle (except en the exhaust stroke) are materially different.

On the first stroke, by taking into the cylinder pure air only, we
are enabled to compress this charge sufficiently to secure a very high
temperature which would be impossible with a charge of gas mixture,
because of liability of preignition.

This high temperature secured allows the use of cheap, low grade
fuel oils of high fire test which are safe to handle and increases both
the thermal and commercial efficiency of the engine.

On the third stroke the fuel is introduced under absolute control,
as to timing and quantily, the constant pressure in the column of fuel
oil being sufficient so that when the valve opens the fuel 1s completely
atomized and ready for instant firing at the moment it reaches the
heated interior of tI‘J':e cylinder. No high pressure air is used to force
this fuel oil in the cylinder.

With some methods (not true solid injection type) fuel is intro-
duced under low pressure into a recessed casting, projecting into the
firing chamber while there is no pressure, and on the up siroke of the
piston the pressure increases unlil sufficient heat is developed to ignite
the litlle cartridge of fuel (previously injected under no pressure) and
when it'igniles it blows the fuel oil out through small holes provided
for that purpose. No control of the exact moment of firing is possible,
as in our method where the fuel is mechanically injected into tﬁe cylin-

~ der at the proper time.

As stated above, this combustion is not in any sense an explosion,
but takes place during a well defined, predetermined portion of the

ower strn{(e and at conslant pressure, and because of the nature of ils
introduction into the eylinder and the large volume of pure air into
which it is foreed, the combustion is perfect within the range of cylin-
der power rating, hence the high thermal efficiency of the diesel engine
on low grade fuel oils. '

The foregoing description of the engine is, of course, gener#l .in
character, intended to cover only the principles around which the phys-
ical construction is assembled. ' |
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In General

N issuing this instruction book we have tried to present to the reader
l the principal points to be observed in the care, operalion and main-

tenance of the Atlas-Imperial Diesel Engine in a clear and concise
manner.

This informalion is intended not only for use by the operator but
also for those responsible for the performance of the engine. It is im-
practical to cover the exceptional conditions which might oceur and
thercefore we have only covered those with which each operator should
be thoroughly familiar. .

Along these lines we offer as a saltisfaclory suggestion :

WHEN THE ENGINE IS RUNNING SATISFACTORILY AND
SMOOTHLY DO NOT CONTINUALLY TRY TO BETTER THE OPER-
ATION WITH MINOR ADJUSTMENTS. .

FIRST: NEVER ALLOW YOUR ENGINE TO SMOKE:

A diesel engine, oil engine, gas engine, kerosene lamp, or a candle
perform the same operation, namely: Each burns a certain amount of
fuel when mixed with proper proporlions of air, and when the proporg
tions are such that there is not enough air for the fuel to burn clean
—in other words, too much fuel for the amount of available air—you
will have smoke. Whether it be a candle, kerosene Inmp, gas engine,
oil engine, or diesel engine, smoke indicales that the proportions of air
and fuel are not correct. These proportions musl be adjusted to a point
at which smoke is eliminated,—combustion perfeet and exhaust clear.

In a diesel engine there are two things that will cause the engine
to smoke; first, as above slated, loo much fuel for the amount of air;

and secondly, not the right distribution of broken up fuel in the com-

bustion chamber. If the spray nozzle should be out of ovder or partly
clogged, the fuel may enter the combustion chamber in a solid liquid
form, in which case it does not properly mix with the air in the cylin-
ders. When the exhaust from an engine is smoky it clearly indicales
that combustion is nol perfect and that the residue, in shape of smoke,
is clinging to the oily surfaces of the cylinders, pistons, piston rings,

~valves, ete,, and when this happens you are crealing trouble for your-

self and doing an injustice to the engine. Therefore, the first thing in
consideration of the operation of a diesel engine is, NOT TO ALLOW
YOUR ENGINE TO SMOKE.

SECOND: DO NOT OVERLOAD YOUR ENGINE:

A diesel engine is unlike a gas engine in that it can be overloaded.
You can continue increasing the power of a diesel engine to a great
exlen! by admitting too much fuel which increases the heat, therefore
incregses. the pressure in the eylinder. One cannot conlinually overload
an engine any more than you can continually everload any other thing,
thinking that you can go on successfully carrying the overload without
bad resulls., Atlas-Imperial Diesel Engines are of such liberal dimen-
sions, t 'they will pull a considerable overload without smoking; but

il ong attempts to overload his engine too much it will naturally smoke
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ating the necessily of breaking pipe conneclions, cle.
‘revolving in the main bearing is provided with a hole drilled angular
- through to the crank pin, through which the oil is forced, thereby lubri-

- -

and smoke means trouble. There is no harm in running the engine
continually up to its full power as long as its exhaust is clear and the
combustion perfect. Do not allow spray valves, air startin valves,
inlet or exhaust valves to be leaky. If an engine has been allowed fto
smoke for some lime, carbon will be deposited on the valve seals in
spots and allow the valves lo leak. As soon as a valve is leaky a blast
of fire will pass through the leaky valve and start to cut the valve seats
or valves, thereby ecausing trouble,

THIRD: LUBRICATION:

Amy piece of machinery nceds proper lubrication and a diesel en-
gine is not an exception. ~ Always see that lubricaling systems are
always in proper working order. We have altempled to make the
lubricaling systems in our engines as near fool proof as possible, but it
slill remains for human intelligence to watch it from time to time to
see that it functions in the way that it should.

The lubricating oil consumption is a variable factor, depending
somewhat on the grade of oil used, but principally on the care given
the engine in its operation, ordinarily about 750 to 1000 horse power
hours per gallon.

*\

CYLINDERS:

0Oil is supplied to the eylinder walls by means of the force feed
lubricator through a smaﬁ ipe connected to the inlet and ex-
haust side of the eylinder wuﬁ. It requires not more than 13 or 14
drops of oil to the cylinder wall per minute. It is very important that

_this lubrication be constant and does not vary in any way. This may

be detected very readily by counting the drops as they drop Pnst the
sight glasses located on top of the oiler and should be checked at reg-
ular intervals,

BEARINGS:

_ The lubrication of the main bearings is accomplished by means of

a force feed system, so arranged that the oil is forced, by means of a
pum? at a pressure varying from five to ten pounds, according to that
which has been regulated by the pressure lubricating oil relief valve,
The oil is pumped from the oil reservoir or supply tank then through
oil pipes in the base (on the exhaust side of the engine) o the boltom
of the main bearings. This is not done through the top of the hearing
caps, thus permitling a simple arrangement of the oil niring and obvi-
The crank shaft

caling the connecting rod bearings or crank pins.

It is important that suflicient oil be always maintained in the oil -

reservoir to insure the proper funclion of the pumps so that the 6il
will circulate freely, unhampered by air bubbies. A pressure gau 'E"i'?
connecled to the lubricating oil pipe line, which indicates the n}%

sure on the bearings at all times. If no pressure is registered uiﬁll;%
gauge, it will indicale one of three things: ONE—that there is not's

cient oil in the oil reservoir; TWO—that the lubricating oil pumps ‘are

il
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nol functioning properly; or THIRD-- (hal some bearing has become
sufficiently loose to allow the lubricating oil to flow out too freely.
All the oil pumped through these bearings is coliected in the crank
its, flows to a sump through a strainer, is pumped from the sump
hrough a filtering tank, then back to the main bearings.

WRIST PINS: :

In the top half of the erank bearing at the center of the groove is a
hole for the oil to leave the erankbearing and enter the connecting rod,
The connecling rod is drilled hollow and is filted with a check \fnlvf.' at
its lower end, (which checks any altempt of the oil to return back inlo
the erank) so that the oil which is forced through the erankshaft and
through the hole in the bearing will pass through the check valve and
then up through the hollow connecting rod to lubricale the wrist pin in
the piston. (See section drawing on next page.) :

OIL RETURN:

During its course he oil is being gradually squeczed out, parlly
through the main bearings, partly through the erank bearings and the
balance out through the wrist pin bearings, from where the oil returns .
by gravily to the sump in the bottom of the base. -

The lubricating oil distributing pipe is provided wilh a spring-
loaded relief valve, so arranged as to allow the surplus oil to be deliv-
ered back into the lubriealing oil reservoir and thereby preventing the

pressure from becoming excessive. |

CHOICE OF OIL: \

When the engine warms up after running for some time, the oil
pressure may not register as high as when the engine was first started,
due to the fact that the oil becomes thin with heat, and thercfore flows
more freely out through the sides of the bearings.

The choice of lubricating oil for the power cylinders and bearings
of a dicsel engine is a maller involving many operating factors of whieh
the most important are the lemperature and pressures within the power
cevlinders; the thoroughness of oil Jdistribulion over the working sur-
faces, the amount of carbon formalion and the method of lubrication.

Tairly high temperatures and pressures are to be contended with
in a diesel engine. The oil film formed. therefore, must have suflicient
body to support the piston and piston rings, preventing metallic contact
with the eylinder. IHeatl will naturally thin out the oil and therefore in
the selection of the lubricanl the body of the oil at the operating tem-
peratures must be considered. IHigh qualily. correetly refined diesel ~—"
engine cylinder oils retain their body betler than the low grade, infer-.
1or oils. |

Unsuitable or inferior oil fails to provide salisfactory lubrication.
It chars freely, combines easily with fuel impuriiies the products of in-
complete combustion and dust or dirl in the inlake air, forming a hard
crust-like deposit. In an attempt to supply lubrication with such an oil
excessive feeds to the cylinders are generally employed. This aggra-
vates the diflicultics. The oil then works ilself in between and behind

LY .'I.
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THROUGH ENGINE

!




—

e i g by | i i

the pislon rings where it gradually bakes and decomposes forming de-
posils thal cause the rings to slick in their grooves.

The trade names of oils suitable for lubricating ATLAS-IMPERIAL
DIESEL ENGINES and the names of the companies marketing them
are far loo numerous to mention in the limits of this book. We have
found from our experience that a high grade oil of the following char- -

acteristics usually meets all the requirements when sclected according

to the following guide as to viscosily: ' L .
Engine Room Temp. °F S & E Viscosily Number
S (] IR oo L= B = e e et O '
7EEs ) e M o Ao . L R
Eh and oVer e ' 70

In the seleetion of a lubricating oil it must be remembered that
only oils of the highest grade should be used. In order to assure your-
self on this poinl, deal with a reputable oil company. Most oil com-
panies maintain lubricaling engincers on  their stalls and these  men
should be consulted freely as they can make recommendations on the
ground wilth the full knowledge of the condilions under which the
engine is to work.

Fuel Oils

O assist in obtaining the proper oil to be used as fuel in this en-

I gine, we transmit heiewilh our recommendations. These recom-
mendations are the resulls of experiments which have been con-
ducted in the past. |

In purchasing the fuel oil 1o be used Tor this engine, you should ad-
vise the oil company that it will be used in a mechanical injection
type diesel engine.  We recommend that your first purchase be enly
a few hundred gallons vather than a large supply, in order to be sure
that you obtain the proper kind of oil.

There are two characteristics of oil which arve of EQUAL IMPORT-
ANCE. First, its GRAVITY ; and sccond, ils VISCOSITY., _

It has been found that low Grayily oils are not salisfactory for all
vear service as they congeal in cold weather. Similarly it has been
found that high Gravily oils, or oils aboul 38° or higher do not funetion
salisfactorily at all times, especially in the warmer temperalures.

Therefore, the resulls of the various tests conducted reveal the *
following: '

1. It has been found thal any oil of less than 217 Gravity Baume
must be fillered and heated. While this oil may be satisfaclorily used,
in certain localitics, generally speaking il is unsalisfactory for the —
average installation where cold weather is encountered, on account of
the difficulty in heating the oil. :

2. That 24° to 28° Gravily Baume oil is usually clean and needs ne
heating or straining before reaching the filter provided on the engine
except in extremely cold weather providing the oil has the proper Vis-
cosity. . ,

l’g. The conclusions reached with regard to engines that must be
operaled at zero temperatures are thal during cold weather periods oils




from 32° to 38° Gravity Baume should be used, but that at all other times
the 24° {0 28° Gravity Baume oil should be used.

The Viscosity should be from 40 to 50 seconds with a Sayboll test

100° Fahrenheit. If the Viscosity runs to any great degree higher than

. BO0seconds, you will find that the oil is too thick for use as il is liable to
| clog the strainers and pumps.

. _Therefore, specifications for the oil best suited for this engine are
| as follows:

I Gravily-—24° to 28° Baume.
Calorific value-—-18,500 to 19,500 B.T.U.’s.

Irrespective of what oil is used, it is necessary that the oil be re- :
fined to the extent that all water, sand and grit has been removed. =3

You will note from the above that the fuel oil most suilable is one
from 24 to 28 degrees gravity.

This is the oil which we ordinarily use to test the engine at our -
plant. It is known as Fuel Oil or Diesel Fuel Qil and it is sometimes . |
incorrectly called Crude Oil. !

£ For temperatures from zero to 15° Fahrenheit above zero it would
probably be best to use 32° Baume Gravily Oil, but for sub-zcro lemper-
atures you would have to use a 36° Baume to 38° Baume Gravily Oil.

| Fuel oils lighter than distillate, such'as kerosene, ete., are nol suit-
able for this enfine. It is possible that you may be able to adjust the
ly . ‘'ngine so it will function salisfactorily for a short period, but the en-
’ ~—gine is not intended for such oils and if used trouble probably must be
expected later, as such fuels will damage the valves and pumps. This
is equally true of any other diesel or semi-diesel engine.

gy

EXHAUST AND INLET VALVE
CAGE TYPE

G515  Valve and cage complete, Parts 510, 513,
o14, 515 and valve nuts,

010  Exhaust or inlet valve. y
912  Exhaust or inlet valve cage bushing (only
in 11" bore engines and larger)

513 Exhaust or inlet valve spring.

514 Exhaust or inlet valve spring bushing—top
215  Exhaust or inlet valve cage. '
217  Exhaust or inlet valve cage flange.

918 Exhaust or inlet valve cage gasket,

519  Exhaust or inlet valve cage ring.

i




Fuel Oil

Theorelically, a Diesel engine should burn any petroleuin
product if properly prepared. However, there are cerlain impur-
ities in almost all Tuel oils which determine lo a large extent the
suitability of those oils for operatlion in a Diesel engine. The
following brief deseription of the various impurilics, wilh their
effect upon the engine, is given lo guide the purchaser and the oil
supplier in the seleclion ol a proper fuel oil.

GRAVITY

Specific gravily is in itself no indication of the suilabilily of
a Diesel fuel oil.

VISCOSITY

The viscosity of a fuel oil will determine ils suilability by the
effect that it has on the flow of the fuel oil through the pipes,
valves and so forth. An oil of high viscosily that may be in all
olher respecls satisfactory will require heating lo enable it to
flow satisfactorily through the fuel lincs, valves and so forth.
Another effect of high viscosily is the resistance that it offers to
vaporization, requiring varialion in the size of the burner lips.

MECHANICAL IMPURITIES

Under this heading come such elements as dirt, grit, fiber and
water, The small holes in the spray valve tips, strainers and so
forth are liable to become clogged if there is too large an amounl
of mechanieal impurities. Besides this, they have the effect of
culting out the seats of the valves.

CARBON RESIDUE

This is a characteristic of fuel oil which has only recently
received allention, at least in Diesel fuel oil specifications, and
one which has quite an effect on the operation of an engine. This
carbon residue (Conradson carbon) is a measure of the propor-
tion of carbon deposils that are likely to occur on the piston, cyl-

. - ¥
inder head, valves and so forth. A high percentage of Conradson

carbon is usuallf associaled with carbon formation within the
cylinders, as well as gumming up of the valves and stems.

LUBRICATING VALUE

All petroleum products have a cerlain amount of oiliness and
the higher this oiliness is in a fuel oil the less wear will be no-
ticed on the pump plungers, spray valve stems and such similar
parts. Very light oils, such as kerosene, contain little or no lubri-
cating value and therefore their use will usually result in excess-
ive wear on the pump plungers, spray valve stems and so forth.
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The following are the general characterislics of a suilable -

Diesel Tuel:
Viscosily (Saybolt Universal) at 100° F. _ 35 to 60 scconds

Sulphur content ..o 1.5% maximum
Conradson Carbon ... 1% maximum
Moisture and sediment .. 5% maximum

RBIY .o oo i i, JUD % XN
Legal regulations usually limit the flash to a minimum of 150° F.

Diesel fuels from California erudes are readily oblainable,
meceling the above specifications in gravities between 24 and 30°

API, Midcontinent ficlds produce so-called gas oils will: gravilies
ranging from 32 lo 36° APL European oils likewise come within
this same range.

We ecannol place too much emphasis upon the importance of
getling oil which is free from impurities to avoid the clogging of

valves, strainers, spray valve tips and so forth and upon the de--

sirabilily ol securing an oil with as much oiliness as possible to
avoid wear on some of the vilal parts of the engine.

DO NOT CONFUSE DIESEL FUEL WITH ORDINARY
BOILER OIL.. THE LATTER CONTAIN DIRT AND SEDIMEN'T
WHICH MAKE THEM UNSUITABLE FOR A DIESEL ENGINE.

A heavy fuel oil thinned down by the addition of a lighler
oil is not a satisfactory fucl, as the lighter oils in such a mixture
burn off rapidly and leave the heavier oil to gum up piston rings
and valves and cause excessive cylinder wear. Insist on gelling
a straight run distillate for your fucl,

CARE OF FUEL OIL

The best fuel oil can be ruined if not properly handled.
Store and transport your fuel in clean conlainer and use your
containers for fuel oil only, Flush'oul the container frequently
to remove any dirl, rust or scale that may accumulale,

Keep your conlainers closed to prevent dust, dirt and water
getling in (he fuel oil, as these impurities in the fuel are bound
lo cause you more trouble and annoyance than requirved o keep

our fuel clean. Provide micans in your stornge tanks for drain-

ing ofl any water that may be present.

Draw fucl from storage tank through a pipe inserled in top
of tank. Be sure the lower end of suction pipe is 3 or 4 inches
above the bottom of tank. This allows dirt and waler to scitle to
bottom of tank where they ean be oceasionally drawn ofl,

An engine supply tank should be provided big enough to hold
al least u day’s supply of fuel. :

Strain lhe furTnii when transferring it from slorage tanks lo
engine supply tank. A good slrainer can be made from a five-
gallon can by culling ofl' the top and inserting therein a conical
strainer made from 150-inch bronze gauze. Cul the gauze inlo 4
triangles and solder the upper edges to the top of the can. - Have
the lower point of the gauze about 2 inches above the boltom of
the can. Punch a hole in the bottom of lhe can and solder on a
piece of 134" brass pipe, which can be inscrfed in engine supply
tank filling hole. Be sure to use a new bright clean can free from
rust or dirt. Keep the strainer away from dust and dirt when
not in use and wash oul frequently.

ST







CYLINDER HEAD




G500

GA500

500

501
501A

502
510

a12

513
h14

514A
515
516
517
519
G520

520A
523
524
526
A 927

GH27A

Cylinder Head

Cylinder head complele as-
senibly (as shown on page
12) except spray valve G849
and horse shoe collar 877,
the following parts are in-
cluded, Nos. 500, 510, 512,
H13. H14. HI4A, G20, GHHN,
564, 564B, 565, 566, 5067,
567A, 5G7B, 579, 580, 582,
n¥3, S84, 585, D8O, H88, GHYO,
764, 854, 854A, 855, 85HA,
(:870. 872, §73.

Specify whether handle or
male connecling link is
wanled with head. The fol-
lowing parts are also in-
cluded if used: 515, 516, 517.

Cylinder head with exhaust,
inlet, air starting valves
and springs only. Part Nos.
500, 510, 512, 513, 514, 514A,
obd, 579, 580, H82, 583, 584.
585, 586, H88.

Cylinder head only with studs
H67 and 764,

Cylinder head stuad.

Cylinder head stud,
for lifting head.

Cylinder head gasket,

Valve, inlel or exhuaust, (Speci-
fv whether inlet or exhaust)

Valve slem bushing, inlet or
cxhaust,

Valve spring, inlet or exhaust.

Valve spring bushing, inlet or
exhaust—lop.

Valve spring bushing, inlet or
exhoaust—bottom.

Valve cage, inlet or exhaust.

Valve cage stud.

Valve cage flange. -

Exhaust or inlet valve cage
ring.

Inlet rocker, with roller and
Pin. Parls 520, 520A, 523,
h24, GH2TA,

Iniet rocker bushings (set of 2)

Rocker roller, for inlet, ex-
haust or air.

Rocker roller pin, for inlet,
exhaust or air,

Push rod fork, for inlet, ex-
haust, air or fuel.

special

- Fork pin, inlet, exhaust, air

or fuel.
Fork pin, hall lock.,

G550

H50A
564
a64A
5648
a6d
a6
a7
a67A
7B
G570

570
a7l
571A
D72
573

(D80

G390

290A

764
G849

854
854A
855
855A
G870

. 872
873
877

rocker with roller
550, 550A, 523,

Exhaust
and pins.
024, GH2TA.

Exhaust rocker bushings (set
of 2)

Rocker shafl, connecting link
(female).

Rocker shaft connecling link
(male).

‘Rocker shaft connecting link

pin.
Rocker shaft.
Rocker shaft bearving (state:
wilh or withoul wings).
Rocker shaft bearing stud.

Rocker shaft  bearing stud
nut; top. :
Rocker shaft  bearing  stud

lock nut.

Air slarling handle, complete:
Part Nos. 570, 571, 571A,
212, 973.

Air starling handle.

Air slarting handle pawl.

Air starting handle pawl screw

Air starting handle pawl spring

Air slarting handle seclor.

Air starting valve complete.

Cage type—Parts No. 580, 581,
H81A. 582, 582A, 584, 585,
585A, D86, * (See page 19 for
drawing.)

Air starting rocker, with roller
and pins. 523, 524, G527A. -
(590A when used).

Air starting rocker bushings

(set of 2).
Exhaust elbow stud.
Spray  valve complele (see

page 14 for parts).
Sprav valve ciamp.
Spray valve elamp slud,
Spray valve clamp bridge.
Spray valve clamp bridge nut.
Sprav valve rocker.

Spray valve rocker pin No.
52?!

Sprav valve rocker fork No
526.

Sprav valve rocker fork pin
lock No. 527A.
Spray valve rocker stand.
Spray valve rocker stand pin.
Snlrny valve horse shoe col-
ar.
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878A 878

866

O

PACKING

o
867

850
SPRAY VALVE
GR4® Spray valve, complete ; Part Nos. B0, A6 Spray valve gland nut

851, BG83, BhF6, BET, 8568, BbEY, BeD, 466  Spray valve gland

R6d, BG66, BEG, BG6T, 8T8, BTBA, 1201, B6T Spray valve packing seat

1202, 1204 k17  Spray valve horseshoe collar
R60 Spray valve stem 878  Spray valve stem nut
A61 Spray valve body R78A BSproy valve stem lock nut
868 Spray valve apring caslng RBF Spray valve testing outfit
858 Spray walve seat nut A6 Spray valve clenning needies
857 Bpray valve spring plug #9897 Spray valve tip or nozzle remover
BSR Spray vealve spring ARS8  Spray valve tip cleaner plunger
869 Spray valve spring ball bearing 1201 TFuel strainer body g
880 Spray valve gasket 1202 Fuel stralner stem
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FUNCTION:

The function of the spray valve is to admit the fuel to the cylin-
ders at the proper time and at the same time deliver the fuel oil in the
form of a very finely atomized spray so thatl the fuel is readily ignited- e
. and properly burned within the cylinder. The sprn?' valve is localed in |
the center of the eylinder head and extends clear through the cylinder i
head. with Lhe spray valve lip projecting slightly below the bottom of
the cylinder head. It is provided wilh a needle valve held in posilion
by a strong spring, the tension of which is slightly adjustable. The fuel
oil is admitled below the stuffing box at a pressure of anywhere from
1000 to 3500 pounds per square mch (depending on the adjustment of
the pressure regulating valve). This spray valve is held in posilion by
a clamp arrangement having a single stud, thus making it easily re-
movable for inspecltion or clecaning. Il is operated by a lifling rocker
arm which lifts the valve approximalely,27100 of an inch when the
engine is pulling full load. The governor conltrols the lift of these valves
so that wF}en the engine is running idle the lift is very little and only
sufficient to admit enough fuel to turn over the engine. As the load in-
creases the governor causes these valves to raise more and consequently
admit additional fuel in direct proportion to the power developed.

Spray Valve

25 SPRAY VALVE TIPS

< Sizes used differ according to size of engine (bore and stroke) and
are as follows:

'1:“@_____” 1

6% inch bore 8% inch stroke use size 8 tips with 5 holes,

7 inch bore 10 inch stroke use size 8 lips with 5 holes.

7Y inch bore 1014 inch stroke use size 8 lips with 5 holes.

8% inch bore 12 inch stroke use size 8 lips with 5 holes.

9 inch bore 12 inch stroke use size 10 Lips with 5 holes.

9V inch bore 13 inch slroke use size 10 tips with 5 holes,

10 inch bore 13 inch stroke use size 11 lips with 5 holes.

: 1115 ineh bore 15 inch stroke use size 12 tips with 5 holes.
12 inch bore 16 inch stroke use size T lips wilh 5 holes.

11 inch bore 18  inch stroke use size 14 tips with 5 holes.

CARE AND MAINTENANCE:

To insure proper functioning of the spray valve it is paramount

thal it be kept clean and the holes in the tips be absolutely clear. The

packing on the stem should be screwed up just tight enough to hold
A the pressure, for if too tight it will cause excessive wear on the valve &
| stem, thereby causing the valve to work in a very sluggish manner or |
to remain open allowing too much fuel to enter the cylinder. When -
such a condition exists the cylinder relief valve will begin to blow off
due to the excessive pressure which arises in the cylinder under such

conditions.

. If any of the tips become clogged with dirt or any other matter the
fuel is unable to enter the combustion chamber in its usual manner and
will cause a reduction in the revolutions of the engine, also in power.
- This condition is more apt to occur in a new inslallation due to dirt

'. -
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Jiat is in the piping and the tips will have to be cleancd until this dis-
appears or is worked out. If clean pure fuel is used the lips will only
have to be cleancd on very few occasions.

; When the valves have been disassembled to be cleaned care must
be taken to readjust them properly when placing them in the cylinder
heads. The maximum lift of the spray valve spindle should never be
more than 2/100 of an inch in any case. Excessive 1ift will only be an
unnecessary wasle of the fuel while not sufficient lift will eause the
lifters and cams to make excessive and unnecessary noise. The screw
strainer on the side of the spray valve should be checked to see that it !
is not striking the spray valve stem and is also serewed in the strainer
far enough to miss the nipple part of the union.

e
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ADJUSTING AND TIMING OF SPRAY VALVES:

Put the governor conirol handle in full speed position; place the?
engine starling lever in running position. Close all isolatipg valves on
fuel rail. Open all eylinder relief or snifler valves. Bar over flywheel
in running direction until pointer on engine frame corresponds to a
few degrees before mark on flywheel showing u‘mning of spray valves.
Then open isolating valve corresponding lo cylinder you are timing.
Be sure that the piston in that particular eylinder is nearing the top of
compression stroke, which is easily ascertained by the fact that both
inlet and exhaust valves remain closed on this stroke. CAUTION:

NEVER ATTEMPT TO TURN THE FLYWHEEL WITH THE BAR UN-
LESS ALL CYLINDER SNIFTER VALVES ARE ENTIRELY OPENED.

; Pump up fuel pressure by hand fuel pump to about lwo thousand =
(2000) pounds pressure. Then continue barring the flywheel over
slowly until the pointer on the engine frame registers with mark on fly-
wheel shawing opening of the spray valve. (Referring to diagram A
on page 21.) If al that point the fuel pressure on gauge does not re-
lease, then loosen jaum nut under the push rod fork for that particular |
spray valve, and adjust the push rod by screwing it in or oul as the case
may be, until the pressure is releascd at that particular point. If the

ressure is released before the flywheel is turned to the proper point
indicated on the flywheel, then the rod is too long and must be short-
ened by serewing it into the fork slightly; and il the pressure does not
release when the flywheel has bheen turned to the proper point as above
referred to, then the rod should be unscrewed and thereby lengthened '
unlil it releases at the exact poinl.
When this has been accomplished lock the jam nut tight under the
fork, turn the flywheel back again lo see if the tightening of jam nut |

" has slightly altered the timing, in which case it must be loosened again,
and the rod screwed into the fork slightly farther, and the jam nut ,
tightened again. Turn the flywheel backwards again a few degrees, -
then turn ahead very slowly to see that the pressure releases exactly — |
at the desired point.

‘ It will be necessary to pump up pressure with the hand pump each
time.
In order to ascertain the time of closing the spray valve, turn the
engine ahead until the mark on flywheel showing closing of spray valve

mn
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is past the pointer. Then pump up pressure, bar the flywheel back-
wards again unlil the pressure is released. This will delermine the

. exact point on the flywheel where the spray valve closes.

If this varies a little from 18 degrees DO NOT change push rod, as
time of opening of the valve is most important. If it closes earlier than
15 degrees or later than 20 degrees then the eam on the cam shaft must

be turned away from you lo make the closing come later and toward |

vou to make the closing come earlier. After moving the cam the push
rod must again be adjusted. Changing the location of the cam should
only be necessary at very infrequent intervals.

Once a week the timing should be checked over and the valves
correcled. :

Proceced in this same manner with the spray valves on each cylin-

der on which valve timing needs checking up. It is important that the
valve timing of the spray valves be correcl on all eylinders in order
that they all may be working equal when the engine is running,

In timing the spray valves a cerlain amount of oil enters the eylin-
der when the fuel pressure is released. In order to clear the eylinders
of the excess oil ALWAYS TURN THE ENGINE OVER ON AIR WITH
THE SNIFTER VALVES OPEN, being sure of course that the isolating
valves are closed, before slarling on fucl.

If black smoke issucs from the exhaust pipe ascerlain which eylin-
der is smoking, the cause of the smoke being either due to too much
fuel entering that eylinder, or that some of the spray tips are partly
pluggc_d up, spreading the fuel uncqually into the eylinder. or admit-
ing so little fuel to some of the eylinders that an excessive load is pul
on some one individual eylinder; or, that the spray valve may be leak-
ing cither at the valve seat or at lhe joinl belween spray lip and spray
valve body. It is of utimost importance that the spray valve be abso-
lutely tight so that no fuel can enter the cylinder at any other time ex-
cepling during the period when the valve is opened by the spray cam,
which should be at-all times kepl in proper adjustment.

Whenever a spray valve is removed from the head for the purpose
of cleaning, grinding, or adjusting, then upon replacing the spray valve
the liming of that spray valve must be checked up again as a slight
alteralion may be caused by the replacement.

SPRAY VALVE TEST CLAMP:

There is a connection loeated on the high pressure rail for the
purpose of lesling oul the spray valves after cleaning them, to see that
the holes.are clean.

Two tapped holes are localed directly beneath this conneclion on
the cenler frame to which a stand is atlached for holding the spray
valve, and also has a lever for lifting the valve in the same manner as
the rocker. .

HOW TO USE TEST CLAMP:
First close all the isolating valves on the fuel rail. Then after spray

valve has been fastened in the sland allached to the centeeframe con-

nect the spra?' valve, with ils conneclion, to the connection on the fuel
1 connections have been inspecled and made tight, pump

1
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up the fuel pressure by the hand priming pump. Then open the valve
by hitting the end of the lest stand handle with a quick short tap.
Walch closely to ascertain if a fine spray of fuel comes out of EACH
separate hole in the tip. ,

When assembling the spray valve make sure that all of the parts
have been put together tight and DO NOT LEAK, for a leaky spray
vallve is one of the greatest reasons why the engine will not run prop-
erly.

Care should be taken not to forget to close the isolating valves on
all of the cylinder heads for if they are left open a large amount of oil
will gather on the top of the piston head and when the engine is started
is liable to cause trouble, due to the excessive oil being compressed in
the cylinder.

_ TAKE SPECIAL NOTICE 2

1. A SMOKY ENGINE OR LOSS OF POWER IS DUE TO:

Fuel Valve: Leaks, stem is clogged, nozzle is worn oul, tension on
spring loo loose, or not.timed properly, or all of the cylinders are not
firing properly. ;

Exhaust Valves: Leaks, stem stuck in guide or not timed properly.

Intake Valve: Leaks, stem stuck in guide or not timed properly.

Loss of Compression: Leaky cylinder relief valve, cylinder head

asket leaking, too low a piston (extra clearance due to wear and ad-
justment of connecting rod brasses and main bearings), change to a
higher altitude or piston rings stuck in their grooves.

Too low fuel oil pressure. Engine running at too slow a speed.
Too much lost motion in governor parts. Wrong kind of fuel oil.

2. BE SURE TO:

0il all moving parts with regularity. Watch lubricating oil pres-
sure. !

Squirt a small amount of kerosene mixed wilh lubricating oil (3
parls kerosene, 1 part lubricating oil) on each exhaust and intake valve
stem previous to each time engine is slarled. This is not necessary if
the engine has just been stopped and is starled soon again.

Always slow engine down while idling,

Keep correct amount of lubricating oil in sump or supply tank.

Change lubricating oil when necessary (usually from 250 to 300
hours engine running time). Clean oil strainer every lwo weeks —
oftener if required. -

Draw water off botlom fuel oil tank and strainers as often as re-
quired to keep waler oul of engine. Always keep the engine elean.

Be sure lo examine various parts of the engine while it is running
to make sure that none of the parts have become overheated. This is
also a good test to see if the circulating waler is circulating properly
and the lubricating oil still retains its lubricating value.

TIMING OF THE AIR STARTING VALVE:

To time the air starting valves, first open all of the cylinder snifter
valves, then turn the flywheel in the direction of rotation until top.cen-




Air Starting Valve
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AIR STARTING VALVE AIR STARTING. VALVE
PLAIN TYPE CAGE TYPE
~— G580 Air starting valve complete. o83  Air starling valve spring wash-
Cage type—DParts No. 580, 582, er—1lop.
582A, 584, 585, 5H85A, 586. o84  Air slarting valve nut.
579  Air starling valve spring bush- 585  Airstarting valve balance bush-
ing. ing.
580  Air slarling valve. H585A Airstarling valve balance bush-
581  Air starting valve cage. ing nut.
581A Air starling valve cage ring. 586  Airstarting valve balance bush-
5818 Air slarting valve cage gasket. ing ring.
582  Air starting valve spring. 588  Air starting valve spring wash-
582A Air slarting valve spring nut. er—bottom.

ter of No. 1 cylinder is o|1:tpnsilc the pointer atlached to the centerframe.

Place the air starting valve handle in the starling position as shown in
Figure A, page 20. Now adjust the starting valve push rod light enough

- so that there is no play between the starting valve stem and the rocker

arm roller (or button), then tighten the jam nut on the push rod. This
adjustiment will time the air starting valve lo open at top center. The
closing of the valve is taken care of in the shape of the cam. The above
process must be repeated with each cylinder to properly time the air
slarling valve, :

The air starting valve opens every other revolulion and must be sel
when lhec{)ist{m is on that top center when both inlet and exhaust valves
are closed.

VALVE TIMING:

Referring to the diagrams (page 21):
Diagram A shows the portion of the revolution relative to top cen-
ter for the opening and elosing of spray valves. Remember that this

-
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valve setling i1s based on the governor being set at full speed position,
which in turn will permit the maximum lift of the spray valve, -

Diagram B has reference to the intake valve which admits air to
the cylinders during the intake slroke. The diagram shows approxi-
malely the time that the inlake valve should remain open. When the
proper time for opening has heen adjusted, which is 5° before top een-
ter, then the time of the closing of the intake valve will lake care of
itsell, the same as the exhaust valve.

Diagram C—Exhaust valve—shows approximately the period that

the exhaust valve should remain open. In liming (he exhaust valve
only pay attention to the closing time. If the cams are so set as to
close the exhaust valve al approximalely the correel position, which is
5° past top center, as shown on diagram, then the opening time will
take care of itsclf, due to the size of the lobe of the cam,

It is not essential that the air infake and exhaust valve settings

should be exactly on the degree as they may vary two or three degrees
either way without interfering with eitheér power, economy or running

condition of the engine.

In adjusting the valve selting at any time do so by lengthening or
shortening the valve lifter rods by screwing them in or out of the
rocker fork which is attached to the outer end of the rockers. :

ADJUSTMENT AND TIMING OF ALL THE VALVES:

~ When an engine is shipped from the factory all of the valve tim-
ings are adjusted properly for running. If, however, for any reason

the engine has been parfly dismantled during installation or shipment,

or if some one has interfered with the valves setlings, (while crating or
shipping) then it may become necessary to retime the valves before
starting the engine. The most important valve to have correctly timed
is the spray or fuel valve, located in the center of the cyl'nder head.
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FIRING ORDER OF THE ENGINES:

Number ONE cylinder is the one localed next to the flywheel (ex-
cept on a special engine, or such where the flywheel is placed near the
reverse gear and thrust bearing). The firing order for the three eylin-
der engine is 1-2-3, for the four eylinder engine is 1-2-4-3, and for the

six cylinder engine is 1-5-3-6-2-4,

urning the engine “towards you” means turning

_ counter clock wise, the flywheel being viewed from the flywheel end of

the engine looking aft toward the stern of the boal.

1 On 4 cyl. 6%x8% onl o
Fiiﬂﬁ - 1??'? and E“ g __-i 5/-‘
8 i :
\\'w | 7‘: START OF SUCTION STROKE
T?P CENTER

‘!. %
- \: o
T,

Yy

BOTTOM CENTER

“INLET VALVE
NOPEN PER|OD-

BOTTOM CENTER
INLET vmiva TIMING.

SPRAY VALVE TIMING :

DIAGRAM

A DIAGRAM B

45t

END OF SCAVENGING STROKE

N

DA

HAUST VALVE .

Nex

BOTTOM CENTER
EXHAUST VALVE TIMING

DIAGRAM C
VALVE SETTING DIAGRAMS

the flywheel .
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Fuel Relief Valve-~Marine Type

(1230 Relief Valve, complete: Part 1240  Relief  valve handle plug,
Nos. 1117, 1118, 1124, 1125, lower,
1230, 1231, 1232, 1233, 1234, 1241  Relief valve cap nut.
12306, 1237, 1238, 1238A, 1239, 1242  Relief valve f[uel fitting.
1240, 1242, 1243, 1244, 1245, 1244  Reliefl valve handle sector.
1249. 1245 Relief valve spring plug, top.
1230  Relief valve body. 1243  Relief valve handle, completle: '
1231  Relief valve gland. - Parl Nos. 1117, 1118, 1124, —
1232  Relief valve stud. 1125, 1243, 1249. :
1233  Relief valve stem. 1117  Relief valve handle.
1234  Relief valve seat. 1118 Reliel valve pawl.
1235 Reliel valve stud collar. 1124  Relief valve pawl spring.
1236  Relief valve spring. 1125 Relief valve pawl spring
1237 Reliel valve spring cage.. SCTew,
1238 Relief valve handle bearing. 1243  Relief valve handle cam.
1238A Relief valve handle bearing 1247  Reliel valve stud collar gas-
pin. ket.
1239  Relief valve handle adjusting 1248 Relief valve stud gaskelt.
SCrew. 1249  Relief valve handle screw.

'HE fuel relief, is a spring loaded valve connecled directly to the

high pressure fuel pumps by means of steel lubing, and is equipped

wilth an adjustable spring tension. The purpose of this valve is
to regulale the pressure of fuel delivered to the spray nozzles. It is
essential that the pressure be kept to about 3800 pounds when the en-
gine is working under normal loads. An inereased pressure causes an
excess amount of oil to enter the eylinder, thereby inereasing the heat.
The normal initial temperature at the time of ignition when the engine
is developing ils raled horse power is approximately 1200 degrees Fah-
renheit.  Additional fuel pressure makes it possible to raise this tem-.
perature up to 2400 degrees Fahrenheit.

The increase in pressure will increase the power to some extent but
not in proportion to the increase in pressure or heat produced.

The high momenlary lemperature has a lendency lo distort the
melal in the cylinder heads as well as in the top of the piston. The
quick changing of temperature from high flash to cold intake period
will eventually start minute surface eracks which in time increase in
depth as well as in area. This is likely to cause cracked piston heads
and evlinder heads.

Wilh the increased pressure on the fuel line, more oil is injected
into the eylinder than can be used, and consequently it will leave a car-
bon deposit. This clings to the eylinder head and valves, causing the
valves to leak.

It will be readily understood that the higher the pressure on the
fuel line the greater will be the quantity of fuel admitted to the cylin-
ders during a given period of spray valve opening. If the engine is
idling, the pressure should be reduced lo about 1000 pounds. The alter- —
ing of pressure is accomplished by manipulating the handle on top of
the fucl relief valve.

When the engine has been adjusled lo a certain pressure of fuel
suitable for a fixed load, then it is essential that this pressure be main-
lained uniformly. This valve is so constructed that any quantity of oil
over and above that which goes through the spray nozzles at the fixed
pressure will be by-passed and let back into the fuel suction line. In
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this way this [uel relief valve automatically mainlains the pressure and
takes care of the surplus fuel pumped by the high pressure fuel pumps.

If the fuel relief valve leaks, make sure that valve stem is working
freely and not sluck or sluggish in packing; if this is found to be all
right lthen valve is leaking al seat and should be reground with a very

fine nbrasive. NO I8
NO _HES

N\ A NO [243
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L24/ 7 secTION THROUGH FUEL RELIEF VALVE. SEE PAGE 47




1117
1118
1124
1125
G1230

1230
1231

Fuel Relief Valve---Remote Control Type

244 1243 -
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Z N 1239
¥
& 123|
0.
Q7 1233
7 1230
) INLET
707 124-2
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i I
1234
3 1232
z
|
i 1232 Stud
1233  Stem
!5 1234  Seal
o 1236 Spring )
1237 Spring cade
Handle 1238 Handle bearing
Pawl 1238A IHandle bearing pin
Pawl spring 1239  Handle adjusling screw
P;:ul.\'l spring screw }gig Eﬂn]'“ﬁ: riﬂug, lower
Valve, complete; Part Nos. : ‘uel fitting _
1117, 1113,p1124. 1125, 1230, G1243 Handle, complete; Part Nos.
1231, 1232, 1233, 1234, 1236, 1117, 1118, 1124, 1125, 1243,
1237, 1238, 1238A, 1239, 1240, 1249,
B12&i2. 1243, 1244, 1245, 1249. }gﬂ H:m:ﬂv :
ody . Handle sector
Gland }gig Spring plug, top

1231A Gland Packing ring

Handle screw




Cylinder Relief Valves or Safety Valves

B 192

}
N
N o
41194
\
N & ® 1190
@D N ) ]
@ —
le=| F®l| 1193
& X
N T
? 2N 1199
2 U
G1190  Cylinder relief wvalve, com- 1195 (lylin.:lrr reliel valve adjuosl-
plete: Part Nos. 1190, 1191, ing screw lock. )
1192, 1193, 1194, 1195, 1199. 1196 Cylinder relief valve cylinder
1190  Cylinder relief valve body. plug. ) ) i
1191 Cylinder relief valve stem. 1199 Cylinder relief valve adjust- .
1192  Cylinder relief valve seat, ing screw.
1193 Cylinder relief valve spring. G1197  Snifter valve, complete: Pari
1194 Cylinder relief valve spring Nos. 1197, 1198,
collar. 1197  Snifter valve body.

1198  Snifter valve stem.
Three types of cylinder relief valves are used as shown in accompanying cuts.

HE function of the eylinder relief valve is to safeguard against ex-

I cessive pressure in case too much fuel has been admitted to any
 one cylinder or in case fuel is admilled and ignited before the en-
gine obfains sufficient speed, in which case the pressure may rise ex-
cessively, These valves are sct al the faclory at 750 pounds per square
neh and should not be lampered with.  Exeess pressure escapes
through these velief valves. It is just as essenlial (o ascerlain from lime
to time that these valves are in working order as it would be to ascertain

~al regular inlervals that a safety valve on a boiler is in working order.

Al least once a day they should be tried out. By inserting a screw
driver or some such instrument between the nut on the end of the valve
stem and the spring tension gland, you can raise the valve from its seat
while the engine is running allowing a blast of air or fire to blow from
the valve for one or two strokes only. If the valve appears to leak. tap
the end of the valve stem lightly with a hammer and at the same lime
rolating the stem with a wrench on the nut, which will make the valve
seal ilsclf again. Care must be taken not to allow these valves to leak




f"ﬂ-
as lhe heal would soon deslroy the valve seat and make them uselcss.
A small steel needle valve, called snifter valve, is attached to these

safety valves for the purpose of opening up to see if the cylinders are
functioning properly.
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ADJUSTMENT OF SAFETY VALVES:

If while the engine is running the safely valve should blow off (at
ordinary running speed) and the spray valve is known to be tight and
not sluggish, then it indicales that the safety valve spring is weak or
- seat of valve is pilted.

To remedy this, tap very lightly the end of the valve stem with a
hammer and with a wrench on valve nut turn valve slowly while tap-
pmg This will cause the valve to reseat ilself; if blowing still continues
icrease lension of the valve spring by turning the adjusting nut until
sufficient tension has been exerted on the valve spring to cause the
valve to cease from blowing. '

Don’t tighten up too much or there is danger of setting up the valve
spring beyond the safely point. DO NOT TIGHTEN THE SPRING TO
OVERCOME VALVE LEAKAGE. If it becomes necessary to regrind
the valve to overcome leakage, be sure to get the valve spring adjusting
screw back in the same position so as to maintain a pressure of 750

pounds.

Spray Valve Strainers
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The Spray Valve Slrainer is inserted in the fuel line directly before
the spray valve. The function of the strainer is to remove any fine par-

ticles of sediment that may have passed through the main fuel strainers.

The cleaning of the strainer’s element should be wqu:rml at very in-
frequent intervals. When it is necessary, the strainer should be re-
moved from the spray valve and taken apart by unserewing the lwo
ends. The strainer element consisis of a unit of laminated disks held

.’ together with a screw and nut. Wash the element off in gasoline before

loosening the clamp serew. After all the dirt has been removed from
the oulside of element loosen the clamp serew about an eighth of an
inch and rinse it out well in clean gasoline. Then thoroughly clean out
the interior of the strainer body and reassemble. Be sure {hat all parti-
cles of dirt have been removed before reassembling, or clogging of
spray valve tips will result.
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Lubricating Oil Sump Pump

1066 Sump pump gland.
1066A Sump pump gland stud,
1069  Sump pump strainer.
G1070 Sump pump complete: 1070, 1066, 1066A, 1075,
and prekine. :
1070  Sump pump body.
1073A Sump pump check valve; inlet.
10738 Sump pump check valve: outlet.
1075  Sump pump plunger.
1076  Sump pump connecting rod.
1076A Sump pump connecting rod pin.
1079  Sump pump crank disc.
1079A Sump pump crank washer.
Some models use Rocker No. 1088 to drive
sump pump in place of crank No. 1079, oth-
erwise same part numbers apply.

TD LUBRICATING
Ol TANE

SBUMP PUMP

HE lubricating oil sump pump is localed on the end on the cenlep-

I frame and driven by means of a dise crank on the end of the cam

shafl. The suction pipe extends down into the lubricating oil sump

in the engine base drawing the lubricating oil through a sump strainer

and mainlaining the proper level of lubricating oil in the sump. The

discharge from the pump is conducted to the lubricating oil service

tank. Here the oil passes through another strainer seftling into the

bottom of the tank from which it is drawn by the high pressure lubri-
cating oil pump. |
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For part names not given here

8284 refer to Parts List, pages 60 to 67
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PRESSURE LUBRICATING OIL PUMP
G1080 Pressure lubricating pump 1083  Pressure lub. pump gland nul
complete: Parl Nos. 1080, 1085 Pressure lub, pump plunger
1081, 1082, 1083, and 1085. eve.
1080  Pressure lub. pump eylinder. 1085A Pressure lub. pump plunger
1080A Pressure lub. pump’ suction eve pin.
check valve. 1086  Pressure lub. pump connect-
1080B Pressure lub, pump discharge ~ing link. ‘
check valve (spring loaded) 1087 Pressure lub. pump oil pres-
1081  Pressure lub. pump plunger. sure gauge (30 1bs.)
1081A DPressure lub. pump plunger 1088  Pressure lub. pump rocker.
nut. 1088A Pressure lub. pump rocker
1082  Pressure lub. pump gland. pin.
_ FUEL OIL STRAINER (See Page 30)
G1218  Fuel strainer complete: Part 1222 - Fuel strainer stufling box.
Nos. 1218, 1219, 1220, 1221, 1223  Fuel strainer gauze.
1222, 1223, 1224, 1225, 1225A, 1224 Fuel strainer cover gaskel.
- 12258, 1226. 1225 Fuel strainer cover clamp. - -
" 1218 Fuel strainer body. 1225A Fuel strainer cover clamp cap
1219  Fuel strainer cover, SCrew.
1220  Fuel strainer grid. 12258 Fuel sirainer cover clamp stud
1221 Fuel strainer valve. 1226 Fuel strainer grid spring.
HIGH PRESSURE FUEL PUMPS .
796 H. P. Fuel discharge filling. 801  H.P. Fuel pump suclion valve
796A H. P. Fuel discharge fitting 802  H. P. Fuel pump suction valve
splil ring. cage.
797  H.P. Fuel discharge fitling nn* 802A H. P. Fuel pump suction un-
G800 H. P. Fuel pump cnmphte' ion nul,
Parts Nos. 300, 805, 806, 808 HH2B . P. Fuel pump sucticn un-
800. 810. 810B. fon sleeve. p—
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For part names not given here

SUCTION VALVE E:TET‘I-'E

6264 refer to Parts List, pages 60 to 67
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PRESSURE LUBRICATING OIL PUMP
G1080 Pressure lubricating pump 1083  Pressure lub. pump gland nul
complete: Part Nos. 1080, 1085 Pressure lub, pump plunger
1081, 1082, 1083, and 1085. eve.
1080  Pressure lub. pump eylinder. 1085A Pressure lub. pump plunger
1080A Pressure lub. pump’ suction eve pin.
check valve. 1086  Pressure lub. pump connect-
1080B Pressure lub., pump discharge ~ing link.
cheek valve (spring loaded) 1087 Pressure lub. pump oil pres-
1081  Pressure lub. pump plunger. sure gaugde (30 Ibs.)
1081A DPressure lub. pump plunger 1088  Pressure lub, pump rocker.
nut. 1088A Pressure lub. pump rocker
1082  Pressure lub. pump gland. pin.
FUEL OIL STRAINER (See Page 30)
G1218  Fuel strainer complete: Part 1222 - Fuel strainer stufling box.
Nos. 1218, 1219, 1220, 1221, 1223  Fuel strainer gauze.
1222, 1223, 1224, 1225, 1225A, 1224 Fuel strainer cover gaskel.
12258, 1226. 1225  Fuel strainer cover clamp. - -

S—" 1918 Fuel strainer body.

1219  Fuel strainer cover, SCrew.
1220  Fuel strainer grid. 12258 Fuel sirainer cover clamp stud
1221 Fuel strainer valve. 1226 Fuel strainer grid spring.
HIGH PRESSURE FUEL PUMPS :
796 H. P. Fuel discharge filting. 801  H.P. Fuel pump suction valve
796A H. P. Fuel discharge fitting 802  H. P. Fuel pump suction valve
splil ring. cage.
797  H.P. Fuel discharge fitling nn* 802A H. P. Fuel pump suction un-
G800 H. P. Fuel pump cnmphte' ion nul,
Parts Nos. 300, 805, 806, 808 HHEB H. P. Fuel pump sucticn un-
800. 810. 810B. fon sleeve. p—

1225A Fuel slrainer cover clamp cap
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790
796A
797
300
800A
801
802°

802A

- 802B

805
BOSA
806
808
809
809A
810
810B
811
817

822
G823

824
824
824A

R28C

Fuel Pump

High pressure fuel dis-
charge filting
High pressure fuel dis-
charge fitting split ring
High pressure fuel dis-
charge fitling nul
Fuel pump body
Fuel pump body nut
Fuel pump suction valve
Fuel pump suction valve
cage
Fuel pump suction union
nut
Fuel pump suclion union
sleeve
Fuel pump plunger 3
Fuel pump plunger spring
Fuel pump packing
Fuel pump gland
Fuel pump gland nut
Fuel pump gland lock nut
Fuel pump plunger head
Fuel pump plunger nut
Fuel pump discharge valve
Fuel pump plate
Fuel pump plate steel cover
(fronl)
Fuel pump plate steel cover
(top)

Fuel pump plate steel cover
serew (large or small)
Fuel pump plate and hous-
ing slolled cap screw

Fuel pump crank

Fuel pump connecting rod,
assembled, Part Nos. 823,
824, 824A.

Fuel pump connecling rod

Fuel pump connecling rod
cap

Fuel pump connecting rod
cap bolt

Fuel pump connecting rod
cap bolt nut

Fuel pump cross head pin

Fuel pump cross head
guirle

831

831A
8313
831C
831D

846
846A

347

1173
1176
1178
1178
G1274
1275
1276
1276A
1278
1279
1279A
12798
1280
1280A

1281
1284

1284A

Fuel pump cross head

guide cap screw

Fuel pump crosshead

Fuel pump erosshead nut

Fuel pump ecrosshead bul-
ton

Fuel pump erosshead bush-
ing

Fuel pump crosshead oil
guard

Fuel pump housing

Fuel pump housing stud

Fuel pump housing stud nut

Fuel pump housing cover

Fuel pump housing cover
hinge

Fuel pump housing cover
hinge serew

Fuel pump bleeder connec-
tion

High pressure fuel union

nut .
High pressure fuel union
sleeve
High pressure fuel union
sleeve, blind end
Priming nump only; Part
Nos. 1275, 1276,
Priming pump evlinder
Priming pump plunger
Priming pump plunger nut
Priming pump cap
Priming pump planger eye
Priming pump connecling
rod link
Priming pump link eye
Priming pump link eye nut
Priming pump connecting
rod
Priming pump connecting
rod pin
Priming pump handle
Priming pump handle push
rod
Priming pump handle push
rod fulerum

Always Give Part Name, Part Number and ENGINE NUMBER

|
4
.

|



- HIGH PRESSURE FUEL PIPES COMPLETE WITH UNIONS

In ordering fucl pipes or fuel pipe unions, specify outside diam-
eter of pipe. Each pipe complele with parts No, 1176, 1177.

1183  Testing pipe—Fuel rail to test 1188 Fuel pipe from fuel rail to
clamp. spray valve. j
1184 Fuel pipe from fuel relief valve 1189  Fuel pipe from fuel rail to
: discharge to pump suction. fuel oil receiver.
a 1185 Fuel pipe from high pressure 1189A Fuel pipe from fuel oil receiv-
—i fuel pump discharge to fuel er to fuel pressure gauge.
relief valve inlet, 1200 Fuel rail with isolating valves.
1186  Fuel pipe from connecting pipe 1170  High pressure union nipple.
between H. P. fuel pumps 1176  High pressure fuel union nut.
_ (discharge). 1177 High pressure fuel union
1187 Fuel pipe from fuel pump to sleeve,
fuel rail.

Fuel Oil Strainer
(Parts on Page 48)

HE fuel oil strainer is composed of two compartments or cham- _

I bers. In each of the chambers is located a built up strainer unit !
or cartridge, each having three layers of one hundred mesh bronze
screen. These cartridges fit snugly into the chamber, and are held in
Ensiliun by means of spiral springs. The spiral springs are held down

y the covers which are sealed with copper gaskets. _
This strainer unit is provided with a passover valve with ports so
consitructed that by turning this valve in one position the fuel-oil flows
into one compartment of the strainer only, turning it in the other posi-
| tion permils the other strainer to be used. In this way one strainer
- can be shut off, taken apart and cleaned, while the other is in use,

without interfering with the running of the engine.

It is important that these strainers be cleaned from time to time.
The method of cleaning these strainer units or cartridges is by sub-
merging them in a can of gasoline and washing them off thoroughly,

E

i

§

remove all sediment in the bottom of the strainer chamber, and wipe all {

joints clean and free from grit and dirt before again assembling. Grit, _I

dirt or impurities permitted to — '

enter the fuel pump are apt to : |

ereale {rouble, and for that rea- T O [=o7 reee i

son it is impm-inHt to usle as much ) J - |
care as possible in eliminatin

impuriiie.‘? from the fuel oil. gj N - -‘ru"}""'loeo E

: i

FORCE FEED OILER 0eo @ sy s i

- ; — i

- The force feed oiler used for O |

1

oiling the cylinder walls of the
engine is driven off of the cam
shaft by means of a crank disc.
Some models lub. drive off water pump
connecting rod. Same part numbers
apply.
1060 Force feed lubricator (see note)
1065 Force feed lubricator drive rod
1065A Force feed lubricator drive rod

pin.
Note: When ordering new lubricator,
state manufacturer, number of feeds,
also type.

FORCE FEED OILER

o T
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ROTARY PUMP—FOQOT STYLE
602 Centerframe door (round) 1341 Rujtnr: m:imp gear and shaft driver for
602A Centerframe door gasket LAY ontlet pump _
€92D Centerframe cover eap screw 1342 Rt::iampﬂﬁg;:tn :::‘rpand shaft driven for
608 Rotary pump door 1351 Rotary pump felt washer
Rotary pump door cap screw 1362 Rotary pump gear, driven
Rotary pump door gasket 1363 Rotary pump gear driver on eam shaft
688A Rotary pump door bearing eap coupling
685B Rotsry pump door ball bearing re- 1354  Rotary pump ball bearing
tainer 1866 Rotery pump drive shaft
Rotary pump door ball bearing re- 1371 Rotary pump gear and shaft for 14"
tainer screw i outlet pump. Drlver
693C Rotary pump door clamp cap 1372 Rotary pump gear and shaft driven for
683D Rotary pump door clamp eap screw 14* outlet pump
698E Rotary pump door cap—cap screw 1878 Rotary pump, complete: 14" outlet
1338 Rotary pump, complete; 14" outlet

Rotary pump holding down eap screw




FUEL PUMP CRANK SHAFTS

820

B20A  A-T182l gz
e

b o B ——

822

Z22A /l

oo wua B8

THE ABOVE CUTS SHOW THE DIFFERENT CONSTRUCTION
EMPLOYED IN FUEL PUMP CRANK SHAFTS.

THE PART NUMBERS ARE THE SAME IRRESPECTIVE OF
THE NUMBER OF CRANKS

. G684 Centerframe
- camshaft,
G820  Fuel pump rocker shaft bear-
ing and caps.
820A Fuel pump rocker shaft bear-
ing stud (long).
820B Fuel pump rocker shaft bear-
ing stud (short).
821 Fuel pump rocker shaft bear-
ing cap.

cover—end - of

PRESSURE LUBRICATING RELIEF VALVE

Iil[ﬂl] Valve, complete: Part  Nos.
%{]90. 1091, 1092, 1093, 1095,

096.
1090  Lubricating relief valve body

cap.
1091 Lubrﬂ:ating relief valve plun-
HEI"- .

822  Fuel pump erank shaft.

822A Fulgl pump crank shaft coup-
ing.

8228 Fue! pump crank shaft coup-
ling bolt.

1079 Llhl{ricaliug sump pump crank

isc. .
1079A Sump pump crank disec washer

PRESSURE LUBRICATING
RELIEF VALVE

A pressure lubricating relief
valve, used in connection with the
pressure lubricating oil pump, is
used to mainlain a conslant and
determined pressure of the lubri-
cating oil on its course through
the engine.  To adjust the valve:
first loosen the adjusling screw
nut and then tighten or loosen
the adjusting screw to suit re-

uirements desired. Then tighten
the adjusting screw nut.

1092 Lubricating relief valve ad-
jusling screw. _
1093 Lubricating relief valve spring
1095 Lubricating relief valve ad-
justing screw nut,
1096  Lubricating relief valve check
valve and body.
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- Piston Rings

LL pislons are fitted with six piston rings, five above the pin and

() onc below, as illustrated. All rings are step cut rings. The rings

Jjust above the pin and the ring below the pin are oil scraper rings.

are should be taken to have these rings properly fitted in the ring
“grooves as shown, |

In filling new rings a vertical clearance of .005” should be given all
rings and it is also important that there be plenty of clearance under the
rings and that the sides of the ring grooves be parallel in order to realize
the full effect of the rings. If the grooves are worn or tapered it will
be necessary to face the sides of the grooves a little wider.

The opening between ends of rings No. 1, 2 and 3 should be not less
than .005" per inch of cylinder diameter, while No. 5 and No. 6 ring
should be fitted with about .002” per inch of cylinder diameter,

All ring openings should be measured with the rings in the cylinder.

W Cylinder Lubricating Pipe | &

ol4- el 3
i W, W G
_ yvlinder lubricatin ipe
"ﬁ% bt % through jacket. il
77 ; 7 77 612 C:,rllmd;r lubricating pipe
7 1 gland,

. 613 Cylinder lubricating pipe
00 packing. S

. 6
Y, % 614 [‘::.g;l;l.cr F‘Iubrieating pipe el-
ﬁ%

The cylinder lubricating oil pipe shown here for lubricating the

piston and cylinder walls of engine requires but three or four drops of
oil per minute. It is fed from a force feed oiler through a small cop-

per pipe. A gland and packing keep the water from leaking out of the
cylinder jacket,
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525 EXHAULST]

Valve Lifters

Push rod, inlet or exhaust.
Valve lifter, with roller and
pin for inlet or exhanst.

Valve lifter guide, inlet or ex-
haust.

Valve lifter roller, for inlet ot

exhaust.

Valve lifter roller pin, for inlel

or exhanst,

Inlet and air starting cam.

Exhaust cam.

Push rod, air starting.

Air starting valve lifter, with
roller and pin.

Air starting valve lifter collar.

Air starting valve lifter spring.

Air starting valve lifter roller*

596

599
672
G680
685
876
880
881
(883

884
885
887
888
889

Air starling valve lifter roller
pin. .
Air starling valve lifter guide.
Cam shaft, :
Cam shaft bearing and bushing.
Cam shaft bushing.
Spray valve rocker push rod.
Spray valve cam loe.
Spray valve cam disc.
Spray valve lifter, with roller
and pin.
Spray valve lifter roller.
Sprav valve lifter roller pin.
Spray valve lifter guide.
Spray valve lifter guide spring.
Spray valve push rod smi et.

- —“:I—-" -
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PRIMING PUMPS
A priming pump, No. 1275, connected directly to the high pressure
fucl pump and cquipped with a hand lever, No. 1281 (Sce pages 28 and
$2).  When starting the engine this pump is used for the purpose of
exhausting any air from the fuel oil piping and to pump up pressure
on the high pressure pipes and manifolds so that when the engine is

started the fuel is already at the point of the spray nozzles ready to
be admitted to the eylinder as quickly as the spray nozzles are opened

by the spray cam.

TR R T R L e T
e
AN 276 1275
' | SRR oS R ey ~or
Geore 9
PRIMING PUMP
(1275  Priming pump, complete: Part 1280A Priming pump plunger pin.
Nos. 1275, 1276, 1276A, 1278 1281  Priming pump handle,
~nd packing. : 1282  Priming pump handle bracket.
1275  Priming pump eylinder. 1282A Priming pump handle bracket
1276  Priming pump piunger, spacer.
1276A Priming pump plunger nut, 1282B Priming pump handle brackei
1298  P-iv'n< pump cap nut. bar,
1279  Priming pump plunger eye. 1282C Priming pump handle bracket
1280 Priming pump plunger con- lever pin.

necling rod.

DAY TANK PUMP
SEE PAGE 28 FOR DRAWING OF PUMPS

GI287 Day tank pump, complete: 1280A Day tank pump plunger eye
Parl Nos. 1287, 1288, 1288A. pin.
1289, 1291, 1292. 1290  Day tank pump check valve.
1287  Day tank pump body. 1291 Day tank pump gland.
1288 Day ftank pump plunger. 1202 Day tank pump gland nut.
1286A Day tank pump plunger nut. 1203 Day tank pump connecting
1289  Day tank pump plunger eye. rod.

High Pressure Fuel Puinps

HE fuel pumps are of the plunger type with 14-inch diameter,
hardened and ground plungers. These pumps are to pump the
fuel up to the required pressure, and for that reason are very
closely fitted. It is necessary o use eare in packing these plungers.
The packing glands should never be serewed down so hard as to make
the sland absolutely tighl. Tt is essential that o small amount of fucl
oil be allowed to work up through the packing and thereby lubrieate

. the plunger.

A quantity of packing is furnished with each engine. If the packing
gland is screwed down too tight the packing will become dry and hard,
and thereby cause the plunger to wear. The lower ends of the suction
valves extend sufficienily below the valve bodies so that they can be
reached by hand, turned around and moved with the fingers. If a valve
should be too tight at the stem it can be polished off with fine emery
cloth, care being observed not to take off too much. In most cases it
can be loosened by moving it up and down and twisting it around with
the fingers. ' . '

#
s —— . —
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Blpe or tanks would be ¢
as run for a few hours,

Air Compressor

~ URPOSELY no provision has been made for continuous lubrication
P of this unit. It is intended that the operator should use a squirt
can and give this a few drops of oil at the air intake when first
starting the engine. After that it receives plenty of oil from the vapeor
within the base. If a continuous oil drip were used on the air com-
pressor, the valves would carbon up very quickly and there would be

f the vapor from the lubricating oil igniting, in which case the
arried away by an explosion. After the engine
it will never need any more lubrication on the

air compressor except what is received from vapor within the crank

case.
900

G901

901
002

905
0906
907
908

908A
908B

915
J15A

918

918A
918B
918C

Ahéninmpresanr eylinder with

Air compressor head, complete:
Part Nos. 901, 905, 907, 908, |
908A, 915, 915A, 918, 918A,
019, 920, 922, 922A, 923, 924,

Air compressor head with 907,

Air compressor cylinder head
stud.

Air compressor inlel valve.

Air compressor grid.

Air compressor inlet valve
bushing. :

Air compressor inlet valve
spring.

Air compressor inlet valve nut,

Air ecompressor inlet valve
washer,

Air compressor discharge valve

018D Air compressor inlt:tl valve
Mlange gaskel.
019 Air compressor discharge valve

spring.

920 Air compressor discharge valve
guide,

022 Air compressor discharge valve
cap nul.

922A Air compressor discharge valve
’ reliefl handle.

023  Air compressor discharge valve :

guide cap.

024 Air compressor discharge valve
spring bushing,.

925  Air compressor piston.

026 Air compressor piston ring.

927  Air compressor piston pin.

028. Air compressor piston pin

bushing.

Air compressor discharge valve G929  Air compressor piston conneel-
adjusting screw. _ing rod; bushed. .
Air compressor discharge valve G930  Air compressor eceentric strap

ni.

Air compressor discharge valve
relief handle nut.

Air compressor inlet valve cap
nut stud. :

Air compressor
flange stud.

inlet valve

(2 halves) and bolts,
032 Air compressor eccentric strap
bolts.
933 Air compressor eccentric,
935 Air compressor relief valve.
036 Air compressor pass-over ?ipe.
037 Air compressor gauge; 300 1bs.
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SEE PAGE 27 FOR DRAWING

OF AIR COMPRESSOR

e o ——— e T — e



216 ce=.
2B 268 | O \ r’__f._ _';Q 2ib o | |.l§*T."T}I=I'- -f

¥ k= f’ - p n.-_q\ ;!,H |n. i L‘H

— [ £ 'hl -';_._'__‘
o [@E 260 | l.\sﬂi] r' [._ I,]-r N ;

soin A = i F’_]. i

: o o | i
2GEA L i = L ‘l CALS A -
o @]

PLUNGER PUMP

G260 Plunger pump complele: Parts GA260 Plun<aer nump body with 262A.
260, 261, 262, 262A, 2628B. 261  Plunger pump plunger.
214  Plunger pump valve cage. 262  Plunger pump gland.
214A Plunger pump valve cage cen- 262A Plunger pump gland stud.
ler stud. 262B Plunger pump gland stud nut.
215  Plunger pump suction bonnel. G264  Plunver ninp connecling rod
215A Plunger pump bonnel copper with 264A. ;
asbestos gasket. 264A Plunger pump connecling rod
215B Plunger pump inlel flange. bushing. )
216  Plunger pump discharge bonnel 26483 Plunger pump connecting rod
216A Plunger pump bonnet connecl- pin. -
: ing stud. 266 Plunger pump connecting rod
217  Plunger pump valve guide stem crank disc.
218  Plunger pump valve spring. 266A Plunger pump connecting rod

219  Plunger pump rubber disc valve
219A Plunger pump valve bushing.

ecrank disc washer.

7 f

(‘ 4
5—'—‘ ! 6658
=
665C
665 |[; e64 AL
d N
: 664 A

INTERMEDIATE GEAR
ti4)  Crankshaft with 660 and 655. 665C Intermediale gear pin washer.
ii0 Crankshaft pinion. , 666 Intermediate gear bearing.
(64 Inlermediate gear (inc. 664A). 666A Intermediale gear bearing cap
665 Intermediate gear pin. SCrews.
i66A Intermediate gear pin bolt. 6668 Intermediate gear bearing lock
665B Intermediate gear pin boll set screw.

washer,
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Cur No.58
; Centrifugal Pump
: G370 -Centrifugal pump, complete: 373 Centrifugal pump gland.
Part Nos. 370. 371, 371A, 372, 373A Centrifugal pump gland stud.
373. 373A, 374, 379, 381, 381A, 374 Centrifugal pump shaft bushing
382, 383. 379  Centrifugal pump shaft,
GGA370 Ccnqtrjfugai pump body with 981 Centrifugal pump steady bear-
37 ing,
370A Centrifugal pump outlet flange. 381A Centrifugal pump steady bear-
371 Centrifugal pump cover., ing cap screw. —rt
371A Centrifugal pump cover screws. 982 (Centrifugal pump collar.
371B Centrifugal pump inlet flange. 983  (Centrifugal pump ball bearing,
G372 (‘,t‘l’}lll‘}fllﬁzﬂ pump runner with 284  Centrifugal pump coupling.
shalt.

s — ———— e

erankshaft to the centrifugal pump shaft. With continued use, a

slight amount of wear in the links will allow the silent chain to

stretch and provision is made for taking up this strelch by means of a
chain-adjusting spindle, as shown next page. Occasionally it is well to
inspect the chain and take up apparent slackness. This is done by
loosening the idler spindle bearing nuls and tightening up on the chain

: adjusting screws, No. 1314. When the proper tension has been oblained
tighten the bearing bracket bolls again and secure them with wire to
prevent from becoming loose. Tighten the lock nut on the chain fen- ;
_ sion adjusting screw. The chain must never be too tight. When prop-
l erly adjusted there should be sufficient slack in the middle of the span
l between the pump s]i)rncket and idler sprocket so that it can be lifted

TH-E cenirifugal pump drive is by means of a silent chain from the

up and down with the fingers, about one inch. o
Do not allow the chain to become too slack as there is danger of
the chain riding over the teeth on the sprocket which would ruin both
the sprocket and the chain. Watch the chain tension and take up when
necessary. :




1306
1307
1308
1309
1310
1310A

1311
1312

1313
1314

1316 RN
7 !

13154 ;320 s 314
: =7 1 1321

ra;s/ /
1317

St 1318 I35
Cur Mo 90 s 1318/
1323

CENTRIFUGAL PUMP CHAIN DRIVE

Chain sprocket (driver on
crank shaft).

Chain sprocket (driven on
pump shaft),

Chain shield.

Chain shield cap.

Ball bearing container' (blind
end).

Ball bearing container (shaft
end).

Driven chain sprocket shaft.

Driven chain sprocket ball
bearing.

Silent chain.

Silent chain adjusting screw.

1315
1315A
13158
1316
1317
1318

1319
1319A
1320

1321
1322
1323

Idler spindle,
Idler spindle lock nut.
Idler spindle split ring.

Idler spindle bearing housing.

Idler spindle chain sprocket.

Idler spindle roller bearing
(complete).

Idler spindle steel cover.

Idler spindle steel cover screw

Idler spindle roller bearing
spacer.

Idler spindle spacer.

Idler spindle spacer washer. .

Idler spindle felt washer,

For Drawing showing PParts No. 1306, 1307, 1308, 1309, 1311, 1313, 1317, see page 29.

WATER ™% ENOINE (DHPRESSOE

778  0Oil cooler pipe.
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e e W R 'Hi
778) o | 779, g
VATER DRAIN E
) — |

OIL COOLER
775  0Oil cooler core. 779 0il cooler gland.
+ 777  0il cooler head. 780  Oil cooler inlet pipe.
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691
B91A
G1100

GA1100

1101
1102
1103
1104
1105
1106
1107

1108

1109
1110
1111
1112
1113
1114

GOVERNOR AND SPEED CONTROL CONNECTIONS

Governor
Governor shield. 1114A
Governor shield gaskel.
Governor assembly: Part Nos 1114B
1100, 1101, 1102, 1103, 1104,
1105, 1106, 1107, 1108, 1109, 1115
1110, 1111, 1113.
Governor body (always sup- G1117
plied with 1111 filted on).
Governor weight.
(GGovernor weight pin, 1117
Governor weight roller, 1118
Governor weight roller pin. 1119
Governor weight roller plate,
Governor thrust quill. 1120
Governor thrust quill ball
bearing, small. 1121
Governor body ball bearing, GA1122
large.
Governor shaft. 1122A
Governor body collar.
Governor pinion, G1122
Governor bearing.

- Governor thrust quill bushing.

Governor compression spring.

Governor compression spring
collar, ;
Governor compression spring

collar.

Governor compression spring
block.

Governor conirol handle, com-
plete: Part Nos. 1117, 1118
1119, 1124, 1125, 1249,

Governor control handle.

Governor control handle pawl

Governor control handle sec-
lor.

Governor rack for compres--

sion spring.
Governor rack adjusting screw
Governor speed control sock-
et with seeclor 1122A.
Governor speed control socket
seclor. >
Governor speed control socke!
and handle complete: Part
Nos, 1117, 1118, 1119, 1120,
1;35. 1122, 11224, 1124, 1125

- —rwmm e
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1123
1124

1125

1127
1128

=

GGovernor conirol socket bear-
ing.

Governor control handle pawl
spring.

Governor control hnndle pawl
spring screw.

Governor connecting rod be-
lween forks.

Ginvernor fork.

GOVERNOR AND SPEED CONTROL., ETC.

1128A
1129

1129A

1130
1131
1132
1132A
1133
1134
1249

Governor vertical shaft,

Governor lever on  vertical
shaft. )
Governor lever on vertical

shaft pin.
Governor fork on wedge shalt
Governor wedge forks.
Fuel control “edge
Fuel control wedge pin.

" Fuel control shaft.

Fuel control shaft bearing.

Liovernor conlrol handle screw
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% 1231

String Pueking ‘

1248

1247

&G 1230 1242 1242

sum ol IFF VALVE. SBEE PAGE 23




G1218
e 1218

1219
1220
1221

FACHKING

1226

AR
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DUPLEX FUEL STRAINER

1229

k.

Fuel strainer complete.
Fuel strainer body.
Fuel strainer cover,
Fuel strainer grid.
Fuel strainer valve.

1223
1224
12325
1226

Fuel strainer valve stuffing
box.

Fuel strainer gauze.

Fuel strainer cover gasket.

Fuel strainer cover clamp.

Fuel strainer grid spring.
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Reverse Gear :

The gears, in the, drum, when reversing should be constanlly run-
ninF in compound. Fill the drum with a good grade of compound (gen-
fﬁt erally done al first in the factory) when needed, through the plugged
" hole in the after end of the drum. It is good practice to put about one
quart of good transmission oil in drum every few weeks. _
The friction clutch is of the multiple-disc type. In case the clulel
begins to slip, loosen one of the bolts holding the erowder collar to-__
cther and turn collar slightly in clockwise direction, thercby tighten- -
ing on the threads of the driver. Be sure to tighten all bolts again be-
fore attempling to run engine.
Plates should be oiled occasionally by pouring oil in the open end
of the reverse gear drum. -
If the brake shoes, Part No. 342, become too loose, so as not to hold
“drum stationary when reversing, tighten tie rod connecting brake posls.
Be sure that brakes shoes are enlirely free of the drum when engine is
going ahead. 319

~ |
- S

3l6 302 L)
oY 4 -305A

307, 308 307

b l"“:_"-_‘ A

HOLE FOR FILLING
“WITH COMPOUND

Lt
G

3 e AR A ———
C 00 Reverse gear drum with 319 313A Reverse gear cone pin,
and 318. 314  Reverse gear crowder link.
901  Reverse gear thrust quill. ~ 314A Reverse gear crowder link pin.
301A Reverse gear thrust gear. 315 Reverse gear crowder spring.
302 Reverse gear cenler gear. 316  Reverse gear friction release
303 Reverse gear drum bushing. thrust ring and pins,
304 Reverse gear drum COVer. 316A Reverse gear friction release
305 Reverse gear drum cover bush- thrust ring spring. _
ing. 317 Reverse gear pinion spacing
305A Drum cover bushing ring. bushing. _ ;
306 Reverse gear pinion (long). 318  Reverse gear relaingr ring boll. |
307 Reverse gear pinion (short). 319  Reverse gear retainer ring,
208 Reverse gear pinion pin. 320 R?vcrﬁe IHE:IH'} friction pla* /J
310 Reverse gear driver. square hole). A
;ll Reverse ggear driver pilnte. ¢ 321 Ih;versed hg-:.-laér; friction plate— |
R . ear crowder coliar round hole), S :

L :::rlr-::eung ns.'l;;emhly. narts 312, 321A Reverse gear friction plate }
3124, 312B, 313, 313A, 314, (round hole) fixed type. ,
314A, 315, 330. " 323 R?verse aear thrust quill bush- |

ear crowder collar. ng. . :
gi%h E:::::: ¢ ~ar crowder -collar 924 Reverse gear pinion bushing
bolt antf nut. (long or short).
312B Reverse gear crowder collar 330 Reverse gear cone.
pin. 393 Reverse gear crowder collar =
313 Reverse gear crowder. holt. ;



REVERSE GEAR CONTROLS

325 Reverse gear cone shifter
stand—operator’s side.

326 Reverse gear cone shifter.

326A Reverse gear cone shifter
shaft.

327 Reverse gear cone shifter
lever or wheel. :

327A Reverse gear cone shilter
wheel handle,

328 Reverse gear brake posl
crowder.

J28A Reverse gear wedge roller
block.

328B Reverse gear wedge roller.

J28C Reverse gear wedge roller
pin.

4+ 331 Reverse gear cone collar.

331A Bel;'e;*se gear cone collar
oll.

335 Reverse gear cone shifter
stand—exhaust side.

337  Reverse gear sector.

| 3 Corve ¢ 337A Reverse gear sector pinion. !
33713 l{c\im*?u gear sector pinion 1
shallt.

340  Thrust bearing box.
341  Thrust bearing cap.
342  Reverse gear brake shoe.
J42A Reverse gear brake shoe
friction lining.
3428 Reverse gear brake shoe
pin.

343  Reverse gear brake post.

J43A Reverse gear brake post
pin (lower).

344 Reverse gear lever clamp.

344A Reverse gear brake post
crowder link.

345  Reverse gear brake post
swivel erowder.

J45A Reverse gear brake post
lie rotl

3458 Reverse  gear  brake pos?
tie rod spring.

346 Reverse gear brake post
swivel.

7 Thrust bearing water pass-
over pipe.

NOTE: There are 4 styles of 313 used depending
upon size of engine, therefore, when ordering
be sure to mention engine number,

326
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© _ PROPELLER AND SHAFTING

P ormme et s e g™

5 363 359A 354
: .
339 Reverse gear coupling. 357  Stufling box gland stud.
351  Propeller. 308  Intermediate shafl coupling.
G352  D'ropeller shalt complete with d59A  Propeller shafl coupling halt.
Parts 359, 359A, 363, 364, 366. 309 Propeller shaft coupling.
- G353 Inlermediale shaflt  complele 360 Stern bearing. _
wilh Parts 339, 354, 358. 363  Propeller shaft bushing (stuff-
354  Intermediate shaft coupling: _ing box). _
| bolt, 364 Propeller shaft bushing (stern
' !;g Stuffing llmx. : " leml'ing}. ey -
\ ) -~ Stufling box gland. i ropeller nat and lock serew.
I\.—f' "\./J
; | s3ma
f
| VALVE AND CAGE REMOVER
The cut opposite shows the proper way to
3336 remove valve in cages from the cylinder head.
: [ First remove the flange that holds he cage
. down, then remove the top lock nut of the valve.
Serew the stud over the valve stem all the
way down unlil it is tight against the valve slem
nul, then serew the large nut in a clockwise
o ~ molion, which will raise the valve and cage
— - cnough to permit it lo be readily removed from 4
A the eylinder head without any undue strain,
3338  Valve cage lifting yoke. g
3338A Valve cage lifting voke screw. Py
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Marine Installation

HE condition of the boat, its length, breadth and the purpose for

which it is intended to be used, will largely determine the location

for the installation of the engine. Another point that must be con-
sidered in the selection of the engine location is that a suitable founda-
tion must be arranged for. Just as the heavy duly gas engine requires a
neavier hull construction and foundalions than the light, high speed
engine, so the diesel engine requires still heavier construction, because
of its heavier power impulses, than the heavy duly gas engine. '

It has been found from expericnce that engine timbers extending
fore and aft as far as the lines of the boat will permit, are essential if
satisfactory operation is to be oblained. We strongly recommend that
these timbers be well fastened to the ribs and the keelson by means of
through bolts and cross bolts. If the width of the engine base is such
that in localing these foundalion timbers a space is left belween them
and the keelson, this space should be filled in with solid timbers for al
least two or three feel fore and aft of the engine base.

Provision should be made in the form of long, tapered wedges
equal in length to the length of the engine base, for alignment of the
engine. In small engines, lag screws are used for fastening the engine
to the foundation timbers, but in large engines the engine should be
sceurcd to the hull or foundation timbers by through boelts in at leasl
three points on cach side of the engine base.

It is important that in lining the engine up the driving flange on the
thrust shaft should be square with the flange on the propeller shafting.
It is also desirable that the inclination of the engine to the water line
be as small as possible. The hole through the deadwood is best made
waler-light by means of a lead sleeve. This lead sleeve extends through
the deadwood about 1 on either end. These exlensions are flanged over
to form a gasket under the stern bearing and stufling box. The lead
slceve should be selected of such a diameter that it can be readily
slipped through the hole in the deadwood, after which it is expanded
tight against the deadwood by driving greased wooden plugs through it
After the lead sleeve has been expanded and flanged over, the stern
bearing and stufling box may be set in place afler coating the flanges

~well with white lead and serewing up lighl against the deadwood by

means of lag serews furnished with the engine. After the propeller shaft
and theengine are installed, it is important in determining the length of
the intermediate shaft, that sufficient clearance be allowed between the
hub of the propeller and the slern bearing to allow for a slight length-
ening of the boat, due to the swelling after it is placed in the water.
When installing the propeller, it is well to coal the tapered end of the
propeller shaft and the threads with a good coaling of white lead and
machine oil. This will prevent salt water from getting in between and
starting corrosion. Be sure that the propeller nut is put on tight.

ALIGNMENT

When installing the engine, use great care in alignment, which can
be best done by first installing the tail shaft, then lining up and bolting




the coupling of the intermediate shaft, Adjust the height and thwart-
ship position of the engine so that the flanges of the engine and the in-

termediate shaft couplings are square with each other. The engine lim-
bers should be set low enough fo allow a soft, wooden shim about
1% " thick to be placed between the engine and engine timbers. After
the engine is lined up, take measurements for the shims and cut them to
fit snug. Check up the flanges of the engine and intermediate shafting
couplings to make sure they are in perfect,alignment before bolting up.
Base is tapped for jacking up serews for use in lining up engine.

EXHAUST PIPING

The exhaust piping should be of a size to correspond with the
threaded flange on the end of the water-cooled exhaust pipe on the en-
gine. We recommend that the exhaust pipe be run straight up, using
as few elbows as possible and as direct as convenient lo the exhaust
stack. Where elbows must be used in the exhaust pipe, use 45° elbows
in place of 90° elbows. The mufller furnished with the engine should

ﬂ :

be attached to the exhaust pipe at a point to come wilhin the exhaust :

stack. Standard black iron pipe and fiftings are recommended for ex-
haust piping. The exhaust stack, while not furnished with the engine,
may be constructed of about No. 16 gauge galvanized sheet iron with
an angle iron flange about 2" x2” at the bottom for bolting to the deck
of the boat. The top end of the stack should be re-inforced by heading
over a ring or flanging. The exhaust stack dimensions should be such
as to allow the muffler to pass readily up through the stack.

CIRCULATING WATER PIPING

All circulating watler piping and fillings should be of brass of stan-
dard iron pipe sizes. The size of pipe to use is determined by the sue-
tion opening on the pumps. Locate and place the seacocks and flanges
about 3 feet from the suction openings on the pump and run the pipes
direct, with as few bends as possible, to the pumps. The sea fitlings
or flanges are installed on the ship’s planking and securely fastened
to same. The seacocks are to be atlached to this fitlting direclly inside
of the ship’s planking and so located as lo be readily accessible. The

* overboard discharge from the engine leads out from the forward end of

the exhaust pipe and should be carried horizontally, if possible, to the
side of the ship and there discharged overboard. The centrifugal pump
is ordinarily used for girculating water, while the plunger pump'is used

as an auxiliary circulating pump and also for bilge pumping. The dis-

chargge from the plunger pump is conneeted up lto the circulating sys-
tem on the engine and a three-way cock is also provided which may be
connected up to a sephrale overboard discharge for use when pumping
the bilges and may also be used by connecling to a proper outlel for
washing decks, fire or other general service. The suclion from the
plunger pump should be provided with a three-way cock, one opening
of which is connected to a separate sea-cock and the other run down to
the bilge and provided with a bilge strainer. It is important that all

piping be kept out of the splash of the bilge water. We recommend

ILad thia miniea ha Land ahnwva tha andgine ronam flanr.




AIR RECEIVERS AND PIPING
The air receivers or air tanks should be installed as near as possi-
ble to the engine and connecled lo the slarling air valve on lhe engine
wilh a pipe of at least the size corresponding to the opening in the air
tanks. Place the valve furnished with the engine directly on the air
nk and provide an opening in this pipe for connecling up to the dis-
Ahierge of the auxiliary air compressor. The slarling air pipe should
be connected in the opening on the end of the air tank. The air com-
pressor on the engine is connecled to the air tank by means of a sepa-
rate pipe. Air piping should be black pipe, preferably of Buyers
brand. USE NO GALVANIZED OR BRASS PIPING ON THE AIR
LINE. ~

See suggested installation plan, page 53.

LUBRICATING OIL PIPING

On all, except the largest engines, the lubricaling oil system and
piping is atlached to the engine proper and need not be interfered with
in installing the engine. However, on the larger engines, where il is.
inconvenient to atlach the Iubricating oil service tank lo the engine, il
is furnished sepavate and intended to be supported on a bulkhead as
close as possible to the engine. The discharge from the sunp pump
should be conneceted to the top of the lubricaling oil service lank by

nans of 17 Buyers black pipe. The side connection from the lubri- -

“-ling oil tank should be connceled by means of 114 " brass pipe to the
lubricaling oil pressure pump. The discharge from the pressure pump
s in all cases connectled up to the lubricaling syvslem on the engine.

FUEL PIPING

The boltom of the main fuel tanks should be connecled to the day
tank pump with not less than 14”7 Buyers black iron pipe. Provide a
selller in an accessible place and as close as possible to the fuel tanks.
The fuel piping should be kept above the floor line if possible to pre-
venl coming in contact with the bilge water. The discharge from the
day tank pump should be connceted up to the top opening of the
day tank with 34" Buyers black iron pipe. The side opening of the
day tank should be connected with the fuel oil strainer., using 1” brass
pipe and reducing al the strainer.  The overflow from the fucl day tank
should be mnnectled and run back to the main fuel tanks with 21 " black
/iron pipe. In the placing of the fuel tanks as well as air tanks, it is

I to remember o arrange the seams on the inside and otherwise
ke the tanks as accessible as possible for inspection or repair. It is
also important to keep them out of the splash of the bilge waler.

y




Auxiliary Engine
EXHAUST
The exhaust pipe from the auxiliary engine is usually carried over-
board together with the discharge circulaling waler. It is usual to pro-

vide a gooseneck or return bend extending upward to a point higher
than the water line, then returning down to a point still above the wale

line and allowing the discharge water from the top of the cylinder heaa—"

to enter the exhaust pipe beyond the goosencck. In this way the ex-
haust from the engine is silenced and is cooled so as not to burn the
side of the ship where it passes through. The exhaust piping should be
covered where it comes close to any woodwork to prevent scorching.

STATIONARY ENGINE INSTALLATIONS

The installation of stationary engines will vary so much with the
service for which the engine is intended and the location, that it is hard
to give more than a general description of the requirements.

FOUNDATION

The foundation in all cases should be sufficient to absorb the nat-
ural vibrations of the engine. The size of the foundations will depend
._entirely upon the soil conditions. Under ordinary circumstances, when
'/ the foundation is made of concrete, brick or masonry, it may be 5 to .
8 f1. deep, depending upon the size of the engine, and if it extends a fe
beyond the edge of the engine base, it is usually sufficient. Howevesy
the condition of the soil on which the engine is mounted will determ-
ine, ina large measure, the size of the foundation. In silty sediment it
frequently happens that concrete or brick cannot be used and timber
cribbing must be resorted lo.

EXHAUST PIPING

Exhaust pipe can be of black iron pipe and may be run directly up
and through the roof, using a mufTler if desired. In many cases, it is
desirable to run:the exhaust pipe down under the floor and oul through
the side of the building. In any case, the exhaust pipe should be of the
size of the flange furnished on the end of the exhaust pipe and should
be as free as possible of bends, using 45° elbows wherever necessary.

If the exhaust pipe is of any considerable length, it is well to increase -

the size,

CIRCULATING WATER PIPE

The circulating pump furnished on the engine will determine ¥
size of the suctién pipe to be used. Connect up the pump suclion w._-
the source of supply with as short a pipe as possible and eliminate
bends and elbows to the grealest extent. Where the cooling waler sup-
ply is under pressure, it may be necessary to place a reducing valve in
the line to prevent excessive pressures being placed upon the cylinder
jackets. Pressure over 15 1bs. per sq. in. should be avoided. The dis-
charge from the engine should be carried away in pipe of a size no
smaller thap the outlet water pipe on the engine. The cooling of the
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engine may be effected by means of a circulating system, a cooling
lower or a radiator. The circulating waler piping may be wrought iron
pipe, preferably galvanized, where a fresh water supply is available.

AIR PIPING
The air piping should be carried from the air tanks to the engine in

“ as short a run as possible, avoiding elbows and short bends. The pipe

size is determined by the opening in the air tanks and should be car-
ried up directly lo the air starling valve before reducing. Buyers black

iron pipe is rccommended for this service. Malleable iron fittings of

extra heavy patlern should be used.

PREPARING THE ENGINE FOR STARTING

After the engine has been installed and all piping and connections
have been properly made and tested, start the small air compressor and
pump up the air starling tanks wilh a pressure of 200 Ibs. per sq. in.
When (his pressure has been altained, test all of the safety valves and
sce that they are in proper working order. The time required to pump
up the lanks varies with the size, but will average aboul 15 minutes.

Inspeet the inside of the engine base 1o see that no lools have been =

left there lo interfere with the operation of the engine. At the same
lime, it is well to see that all dirt, shavings, elc.. left by workmen when
installing, have been cleared out so as not lo interfere with the proper

“Aubricalion of the engine. Pour suflicient lubriealing oil into the en-

gine basc to submerge the suction valve on (he sump pump. This re-
quires about 2 or 3 inches of lubricaling oil in the sump. Next Yill the
lubricaling oil service tank about 2 3 full of lubricating oil and like-
wise fill up the sight feed pressure lubricator on the engine. See thal
all of the adjusting serews on the pressure lubricator are open so as to
give an ample supply of lubricating oil to the eylinders. This ean be
tested by turning the hand erank on the pressure lubricator. After the
engine has been run in for o while the adjustment on these lubricators
can be attended to, giving each exlinder from 13 to 11 drops per minute.
AL this point it is well 1o go over the engine with an oil can, squirling
a few drops into all oil holes on the rocker arms, fuel pump cranks,
cte.  Fill up the main fuel oil tanks with the proper grade of dicsel
fucel oil and put a small quanlily into the fuel oil day lank.,

- Turn the engine over with the slarting bar, heing sure that all fuel
isolaling valves are closed and the cylinder snilter valves open.  One
turn of the engine in this manner will insure that everything is free and

ear and that the engine ean be salely turned over on air, Nexl pump
~p by

means of the hand priming pump., about 2000 Ibs. on the oil pres-
sure gauge. This pumping should be done when all of the fuel valves
are closed. To be sure of (his. place the engine with the pointer about

25° past top center on the flywheel. If any difficulty is experienced in

pumping up pressure on the oil gauge, il probably indicales that there
18 air in the fuel lines. To relieve this air, loosen the union on the fuel
rail which connects the pipe leading to the pressure gauge. It may be
necessary also to relieve the air at the discharge union from the fuel

1
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pumps. After the fuel pressure has been pumped up, il is well to check
the opening and closing of the spray valve (see instructions under Spray
Valve Timing). After the timing has been found in order, the engine
is ready lo turn over a few turns under air pressure with the snifter
valves ‘'open. This will clean out any accumulation of fuel oil in the
eylinders and prevent excessive pressures when starting.

If everything is found in order, the engine is now ready fto start._/
i Bar the engine over to a point about 25° past top center, making sure |
w  that both the inlet and exhaust valves are closed on the parlicular cyl-
inder indicated. Close the snifter valves and open the fuel isolating
valves. Set the fuel pressure relief valve handle three or four nolches
up from the lowest position and pump up about 2000 1bs. on the gauge.
Set the governor speed control handle in about medium position and
see that the starting handle is in the running position. (See Fig. A, page
20.) Now open the air starting valve on the air manifold and the engine
is ready to start. By pulling the starting handle over into the starting
position, the engine will turn over and immedialely start under ils own
power. The handle should then be quickly returned to the runming

positioh so as to save air and the starting valve on the air manifold
closed.

It is well to pump up the tanks to their full pressure after each
starling of the engine. To do this it is not necessary to start the auxil-
jary engine air compressor as the air tanks can be pumped with th
compressor on.the main engine. After the tanks have been pumped up,_-
as indicated by the popping of the safety valves, the shut-off valves on
the tanks themselves should be closed and the air compressor cut out
by holding down the suction valve by means of the handle provided on
the compressor cylinder head.

In pumping up the air tanks it is well to allow the safety valves
to pop each time as this is a good check on the proper functioning of
the valves.

Once a day, or each time the engine is started, it is well to squirt
a mixture of cylinder oil and kerosene on the valve stems to prevent
them from sticking.

o Py T v




First—Name of Part Wanted.
Second —Number of Part Wanled.

PARTS LIST

For Atlas Imperial Diese! Engines

INSTRUCTIONS

\“’"in ordering parts BE SURE to give the following information:

Third—ENGINE NUMBER (found on name plate on centerframe),

| IMPORTANT— RECHECK ALL NAMES AND NUMBERS TO BE SURE
THAT THE CORRECT INFORMATION IS GIVEN, :

CIRCULATING WATER

Part No.
' 214

Part Name
Plunger pump valve cage.

2IA Plunger pump valve cage stud
215  Plunger pump suclion bonnel,
215A Plunger pump bonnet copper
ashestos gasket,
215B Plunger pump suction bonnet
flange.
216 Plunger pump discharge bon-
\ nel.,
: 216A Plunger pump discharge bon-
. net stud.
217 Plunger pump valve guide
stem.,
2I8  Plunger pump valve spring.
219 Plunger pump valve (rubber)
2194 Plunger pump valve bushing.
G260 Plunger pump complete: Parts
2194, 260, 261, 262, 262A,
20218,
GA260 l;lunuur pump  body  with
262A.
261  Plunger pump plunger.
262 Plunger pump gland.
262A Plunger pump gland stud.
2628 Plunger pump gland stud nuts
G264 Plunger pump connecling rod
wilh 264A.
264A Plunger pump conneeting rod
bushing.
2648 Plunger pump connecting rod
pin.
266  Plunger pump crank dise.
206A I‘lumigvr pump ecrank dise
_ washer.,
.\-—-r'
J00  Reverse gear drum witlly 319
and 318, '
- 301  Reverse gear thrust quill.
301A Reverse gear thrust gear.
302 Reverse gear center gear.
303  Reverse gear drum bushing.
304 Reverse gear drum cover,
J05 Reverse gear drum cover

bushing.

Part No. Part Name

305A Drum cover bushing ring.

306 Reverse gear pinion (long).

307  Reverse gear pinion (short).

308  Reverse gear pinion pin.

310  Reverse gear driver.

311 Reverse gear driver plate,

G312  Reverse gear erowder collar

and cone assembly, Parts
312, 312A, 312B, 313, 313A,
J14, 314A, 315, 330.

312  Reverse gear crowder collar.

J12A Reverse gear crowder collar

- bolt and nut.

312B Reverse gear crowder collar
pin.

313  Reverse gear crowder.

313A Reverse gear cone pin.

314  Reverse gear crowder link.

314A Reverse gear crowder link
pin.
315 Reverse gear crowder spring.
316 Reverse gear friction release
thrust ring and pins.
JIGA Reverse gear friction release
thrust ring spring.

317  Reverse gear pinion spacing

: bushing.

318  Reverse gear relainer ring
bolt.

319  Reverse gear retainer ring.

320  Reverse gear friclion plate
(square hole).

321  Reverse gear friction plale
(round hole),

321A Reverse gear friction plate
(round hole) fixed type.

323 Reverse gear thrust quill
bushing.

324  Reverse gear pinion bushing
(long or short).

325  Reverse gear cone shifter
stand—operator's side.

326 Reverse gear cone shifler.

326A Reverse gear cone shifter

shaft.
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Part No.

327
327A
328
328A

3288
328C
330
331
331A
333

335
337
J37A
3378
339
339A
340
341
342
342A
3428
343
343A

344
344A

345
345A
3458
346
347

Part Name

Reverse gear cone shifler lev-
er or wheel.

Reverse gear cone shifter
wheel handle, :
Reverse gear brake posl
crowder.

Reverse gear wedge roller
bloek.

Reverse gear wedge roller.

Reverse gear wedge roller pin
Reverse gear cone.

Reverse gear cone collar.

Reverse gear cone collar bolt.
Reverse gear crowder collar
bholt.

Reverse pgear cone
stand—exhaust side.
Reverse gear seclor.

Reverse gear sector pinion.

shifter

Reverse gear seclor pinion -

shaft,

Reverse gear coupling.

Reverse gear coupling bolt.

Thrust bearing box.

Thrust bearing cap.

Reverse gear brake shoe.

Reverse gear brake shoe frie-
tion lining.

Reverse gear brake shoe pin.
Reverse gear brake post.

Reverse gear brake post pin
(lower).

Reverse gear lever clamp.

Reverse gear brake post
crowder link.

Reverse gear brake post swi-
vel erowder,

Hevfrsc gear brake post tie
rﬂ{ -

Reverse gear brake post lie
rod spring.

Revlorse gear brake post swi-
vel.

Thrust hearing waler pass-
over pipe.

PROPELLER EQUIPMENT

3ol
G352

G353
304

335
356
357
368
359
359A
360
363

364

Prapeller.

Propeller shaft complele with
Parls 359, 350A, 363, 364, 3606.

Intermediale shaft complete
wilh 339, 354, 305,

Intermediate shafl
bolt.

Stufling box.

Stufling box gland.

Stuffing box gland stud.

Intermediate shaft coupling.

Propeller shaft coupling.

Propeller shaft coupling bols.

Stern bearing.

Propeller shaft bushing (stuff-
ing box).

Propeller shaft bushing (stern
hearings). _

coupling

Part No.
G370

GA370 {;fg?tril'ugnl pump body with
370A Centrifugal pump oullel flanr
371  Centrifugal pump cover.
371A Centrifugal pump cover screw
371B Cenlrifugal pump inlel flange.
372  Cenlrifugal pump runner and
shaft.

373  Centrifugal pump gland,

373A Cenlrifugal pump gland stud.

374 C'cnlr]fugﬂl pump shafl bush-
ing.

379 Centrifugal pump shafl.

381 Gpnlrii‘ugul pump steady bear-
ing. :

381A Centrifugal pump steady bear-
ll'l[.f Cap SCrew.

382  Centrifugal pump shafl collar

383  Centrifugal pump ball hearing

384 Centrifugal pump shafl coup-
ling (complele). _

G500 Cylinder head complete as-

semmbly (as shown on page
12), excepl spray valve G419,
and horse shoe collar 877,
the following parls are -~
cluded, Nos. H00, dlg, & J
513, 514, H14A, GH20, GH27sy
GH50, 564, 5648, 565, 566, 567,
H67A, 5671, 579, H80, 582, H83,
584, 585, H8G. H88, G590, 764,
854, 854A, 855, 855A, GITN,
872, 873. ‘
Specify  whether handle or
male  connecting  link is
wanted with head. The fol-
lowing parls are also in-
cluded if used: 515, 516, 517.
GAS00  Cylinder head with exhaust
inlet. air  slarting valves
and springs only. Part Nos.
500, 510, 512, 513, 514, 514A,
564, 579, H80, 582, H83, 584,
585, H86, H8R.
500 Cylinder head only with studs
567 and 7064,
501  Cylinder head stud. !
501A Cylinder head siud, special
for lifting head. \
502 Cylinder head gaskel. -
510 Valve and stem, inlel or ex-
haust, Jh
512 Valve stem bushing, inlet or
exhaust. nal
513 Valve spring, inlet or exhaust
514 Valve spring bushing, inlet or
exhaust—top. _
514A Valve spring hushing, inlet or
exhaust—bottom.
G515 Inlet or exhaust valve and

g
Part Name

Cenlrifugal punp complete:
Parts 370, 371, 371A, 372, 373,
gggﬁ. 374, 379, 381, 381A, 382,

cage complete: Parts 510

Ed9. Z14 and AR1A,
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Q‘t No.

N

-

G570

Part Name

815 Valve cage, inlet or exhauslt
with 512 in engines 11 " bore
and larger.

516 Valve cage slud.

517 Valve cage flange.

518 Valve cage gaskel,

519 Exhaust or inlet valve cage
ring.

G520 Inlet rocker, wilh roller and
pin.  Parls 520, 5204, 523,
024, GH2TA.
320  Inlet rocker only,

H20A Inlet rocker bushings (set of 2)

923  Rocker rullgr, for inlet, ex-
haust or air.

524 Rocker roller pin, for inlet,
exhaust or air.

925 Inlet or exhaust valve push
rod.

926  Push rod fork, for inlet, ex-
haust, air or fuel.

527 Fork pin, inlet, exhaust, air

or fuel.
GAZTA  Fork pin, ball lock.

Go28  Inlet or exhaust valve lifter
! wilh roller and pin.
529  Exhaust or inlel valve lifter
puide, ;
- 530 lixlll;luﬁl or inlel valve lifter
roller.
031  Exhaust or inlet valve lifter
roller pin.
932 Inlel and air starling cam,
Goolt  Exhaust rocker with roller
amd pins, 550, 5504, 523, 524,
Go2T7A.
HH0A lixrh:;uﬁl rocker bushings (set
of 2).
a  Exhaust cam.
atid  Rocker shafl, conneeting link
(female),
HOAA Hli{*kli‘l' shall econnecting link
(male).
o648 Rocker shaft connecling link
pin.
A Rocker shafl.
i Rocker shaft bearing (slate:
with or without wings).
a7 Rocker shaft bearing stud.
ab7A Rocker shaft  bearing  stud
nut; top,
3678 Rocker shaft bearing stud

lock nut.

Air starling handle, complete:
Parl Nos. 570, 571, 571A,
272, 573. :
270  Air starting handle.
071  Air starting handle pawl.

S71A Air starting handle pawl screw

972  Air _starting handle pawl
spring.

073  Air starting handle sector.

577  Air starting pipe elbow.

Iart No.

978

579
G580

980
a8l

D8 1A
o818

o982

DH2A

o83
584

585,

985A

086
088
G590

S580A

ol3

GoY4

THERY
S4B

HHA]
296
099
600
605
610

610

610A

611
612
613

614

Part Name
Air slarting pipe shut off valve
(stale whether globe, gate or
quick opening valve).

Air slarting valve spring
bushing.

Air starting valve complele.

Cage type—Parts No. 580, 581,

S81A, 582,
a80A, 586,
drawing.)

Air slarting valve,

Air starling valve cage.

Air slarling valve cage ring.

Air starting valve cage gas-

ket.

Air starting valyve spring.

Air slarling valve spring nut.
Air slarling  wvalve spring
washer—top.

Air slarling valve nult.

o82A, 584, 585,
(See page 19 for

Air slarting valve balance
bushing.

Air starting wvalve balance
bushing nult.

Air starling  valve balance
bushing ring.

Air  starting valve spring

washer—botlom.

Air starting rocker with roller
and pins, 523, 524, G327A,
(and S90A when used).

Air starting wvalve rocker
roller, DPart 523.

Air  starling valve rocker
roller pin. Part 524,

Air starting  valve rocker

bushing (set of 2).

Air starting valve rocker fork.
Part 526.

Air starting valve rocker fork
pin. DPart 527.

Air starting valve rocker fork
pin lock., DPart 527A.

Air starting valyve push rod.
Air starting valve lifter with
roller and pin.

Air slarting valve lifter collar

Air slarting valve lifter spring

:’]Lir starting valve lifter rol-
er.

Air slarling valve lifter rol-
ler pin,

Air starting valve lifter guide.

Cylinder,

Cylinder clean out cover,
Cylinder water by-pass (cast
iron).

Cylinder head waler pipe
{iu_':lss tube).
Cylinder head water pipe

ruplm:— gromel.
Cylinder lubricating pipe.
Cylinder lubricating pipe gland

Cylinder lubricating  pipe
packing ring.
Cylinder lubricating pipe

e s



Part No.
v 620
G621
622
628

630
G632
634

636
636A
637
638

640
644

646
649

r © 655
660
664

665
665A
6658

665C
666
666A

666G

670
672
G630

684

685
690
691

BITA
692
692A

693
695

710
712
713
715
717
719

& 719A
720
T20A

-

Part Name
Pislon.
Piston pin.
Pislon ring.

Connecting rod bushing (pis-

fon pin).

Connecting rod.

Connecting rod check valve.
Connecting rod foot shims
(state thickness).

Crank pin bearing (2 halves)
habbitted.

Crank pin
(state thickness). :

Crank pin bearing bolts and
nuls. :

Crank pin bearing bolts lock-
ing strap.

Crankshaft with 660 and 655.

Main bearing shells—f{lywheel
end (2 halves).

Main bearing shells—center
(2 halves).

Main bearing
end (2 halves).
Crankshaft oil throw ring.
Crankshaft pinion.

Intermediate gear (including
band 664A).

Intermediate gear—pin.

Intermediate gear—pin boll,

Intermediate gear—pin bolt
washer. _

Intermediate gear—pin washer
Intr mediate gear bearing.

bearing shims

shells—after

‘Intei mediate gear bearing cap

SCrew.
Intermediate gear
lock sel screw.
Cam shaft gear.
Cam shaft.
Cany shafl bearing and bush-
ing.
Centerframe blind flange—
end of eam shaft,
Cam shaft bushing.
Centerframe.
Centerfrimme cover and gov-
ernor shield.
Governor shield gaskel,
Centerframe cover—round.
Round cenlerframe cover
gasket,
Centerframe cover—air pump
pit. *
Cenlerframe cover—end of
frame.
Base wilh eaps and studs.
Base cap—Ilywheel end.
Base cap—center.
Base cap—after end.
Base cap studs.
Base cap parling piece—{ly-
wheel end. :
Base cap shim—ﬂywheel end.
Base cap parting picce—center

Base eap shim—center,
P ~ne marcting niece—alter

bearing

Pirt No.

T22A
727
729

730

731

791)
753
754
760
761
763
764
765
766
767
775
777
778
779
780

784

786
787

789
791

Part Name 0

Base cap shim—after end.
Base to cylinder stud.

Base to cenierframe stud
{cylinder).

Cylinder to cenlerframe stud.

- Base to centerframe stud (air

pump).
Flywheel wilth 753.
Flywheel hub clamp bolt.
Flywheel hub clamp
wrench.
Exhaust elbow (on cylinder
head).
Exhaust pipe.
Exhaust pipe blind flange.
Exhaust elbow stud (on eyl-
inder head). :
Exhaust elbow (on end ex-
haust pipe).
Stud for exhaust elbow (on
end exhaust pipe).
Exhaust flange for elbow (on
end exhaust pipe).
Lubricating oil cooler core.
Lubricating oil cooler head.
Lubricating oil cooler pipe.
Lubricaling oil ccoler gland.
Inlet water manifold (or oil
cooler body). '
Inlet water manifold end
flange (threaded). State piv
S1ZC. '
Inlet waler
flange (blind).
Inlet water manifold side
flange (slate pipe size).
Oullet waler manifold.
QOuilet water pipe—outlet
from manifold. '

791A Outlet waler pipe flange.

792
794
795
796
796A
797
(:800
800
801
1002

802

Water passover pipe on ex-
hausl pipe.

Oullet water pipe—manifold
lo exhaust pipe.

Outlel waler pipe gland for
704,

High pressure fuel discharge
fitting. -

High pressure fuel dicharge
filling split ring.

High pressure discharge fit-
ting nul.

H. P. Fuel puhp complete:
Parts 800, 805, 806, 808, 80
810, 8101.

High pressure fuel pump be.__~

High pressure fuel pump suc-
tion valve.

H. I>. Fuel pump suction
valve cage with 801 and 811,

High pressure fuel pump suc-
tion valve cage.

802A High pressure fuel pump suc-
tion union nult.

High pressure fuel pump suc-
tion union sleeve,

High pressure

802B
805

fuel pump

holt—"

manifold eme

R ——
o — Ly
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ert No.

N

805A

808
809

810
810B
811

817
818

818A
81813
818D
819
819A
G820

820A
820D
820D

821
822
822A
8228
f220
GR23

824A

828
828A

829  High mressure  fuel pump
crosshead guide,

831 High ‘pressure fuel pump
crosshead.

831A High @ pressure fuel pump
crosshead nut. : -

831B High pressure fuel pump
crosshead button.

G849  Spray valve complete.

Part Name
High pressure fuel- pump
plunger spring.
High pressure fuel pump
plunger packing rings.
High pressure fuel pump gland
High pressure fuel pump gland
nut,
High pressure fuel pump
plunger head. .
High pressure fuel pump
plunger nut. ¢
High pressure fuel pump dis-
charge valve.
High pressure fuel pump plate
High pressure fuel pump
rocker (double).
High pressure fuel  pump
rocker pin (long). D
High pressure fuel  pump
rocker (single). ]
High pressure fuel pump
rocker bushing (bronze).
High pressure fuel pump
rocker shalt.
High pressure  fuel pump
rocker shaft sleeve (steel).
High pressure fuel  pump
rocker  shall  bhearing  and -
CiAps.
High pressure fuel pump
rocker shaft bearing slud
(long).
High pressure [fuel pump
rocker shaft bearing stud
(short).
High pressure fuel pump
rocker shaft bearing cap
slud.
High pressure fuel pump
rocker shaft bearing eap.
High pressure  fuel  pump
crank - shaft.
High pressure  fuel  pump
crank shaflt coupling.
High pressure fuel pump
crank shaft coupling bolts.
Iigh  pressure fuel  pump
crank shaft washer.
I. . Fuel pump erank shaft

comecling el assembly:
Parts 823, 824, B24A.

IHigh  pressure  fuel  pump
crank shaft connecling rod
cap bolls,

High pressure fucl pump con-
necling link.

High pressure fuel pump con-
neeting link pin.

Part No.
: 850
851
853
8h4

8H4A
855

80HA
8a6
857
8H8
859
860
864
865
866
867
870

872
873
876
877
878
78A
880
881
(883

884
885
887
K88
889

PPart Name

Spray valve slem.

Spray valve body.

Spray valve spring casing.
Spray valve clamp.

Spray valve clamp stud.
Spray valve clamp bridge.
Spray valve clamp stud nut.
Spray valve seal nut,
Spray valve spring plug.
Spray valve spring,

Spray valve ball bearing.
Spray valve gasket,

Spray valve nozzle or tip.

~apray valve gland nut,

Spray valve gland.

Spray valve packing seat,
Spray valve rocker.

Spray valve rocker nin No. 521
Spray wvalve rocker fork No.
H206.

Spray valve rocker fork pin
lock No. 527A.

Spray valve rocker stand.
spray valve rocker stand pin.
Spray valve push rod..
Spray valve horseshoe collar.
Spray valve stem nut.

Spray valve slem lock nul.
Spray valve cam toe,

Spray valve eam dise,

Spray valve lifter with roller
and pin, :
spray valve lifter roller.

- Spray valve lifler roller pin.

Spray valve lifter guide.
Spray valve lifter spring.
Spray valve pu:h rod socket.

AIR COMPRESSOR (on Engine)

M
G901

o1
an2
905
906
907
908
908A
9088
620
G621
(22
628
(630

Air  compressor
with 902,

Air compressor head, com-
plete: Parts 901, 905, 907, 908,
Q08A, 815, 915A, 918, 9184,
919, 920, 922, 9227, 923 924,

Air compressor eylinder head
wilh 907, :

.e"aitr tinmurr.-asnr cylinder head
stud.

Air compressor inlet vaive,

Air compressor valve grid.

Air  compressor inlet valve
bhushing.

Air compressor
spring.

Air  compressor
nul,

Air compressor
wiasher,

Piston,

Piston pin.
Piston ving. Speeify if plain,
double seal or oil control,
Also specify widlh.

Connecting rod bushing (pis-
ton pin),

cvlinder

inlet valve
inlet

inlet wvalve

Connecting rod.

vilve.

e g e i i e ol B T R R e ]

e



Plfl" No.

Part Name

b 3§15 Air compressor discharge

N valve. : L
 915A Air compressor discharge

: valve adjusting screw.
' 918 Air compressor discharge
valve nut.

.. 918A Air ‘compressor discharge

- - valve relief handle nut.

© ~ 918B Air compressor inlet valve
gk cap nut stud.

918C Air compressor .inlet valve

= D flange stud.
(- 918D Air compressor inlet flange
b o gasket.
- 919  Air_ compressor discharge
Ie valve spring.
920 Air compressor discharge
Hd valve guide,
922 Air compressor discharge

valve cap nut.
992A Air compressor discharge re-
lief handle,

«+ 893 Air compressor discharge
B valve guide cap.
924 Air compressor discharge

&

[

i valve spring bushing.
0925

Air compressor piston.
1. 926 Air compressor piston ring.
©i111.937  Air compressor piston pin.
©1111.998 Air compressor piston pin

. bushing.
G299 Air  compressor connecting
- rod bushed.
- (G930 Air  compressor cecenlric
i strap (2 halves) and holls.
932  Air compressor ecceniric strap

AR bolts. :
1933 Air compressor eccentric.
20935  Air compressor relief valve.

936  Air compressor pass over pipe
' 1937 Air compressor gauge (300
: ~ pounds).
(11060 - Sight feed pressure lubricator.
il When ordering lubricator
slate manufaclurer, number
N of feeds, also type.
1061  Sight feed pressure lubricator
e bracket.
11065  Sight feed pressure lubricator
A drive rod.
“'1065A Lubricator drive rod pin.
1066

- Lubricating sump pump gland
| T 1066A Lutn'licating sump pump gland
slud. .
‘Y069 Lubricating sump pump
| strainer.

G1070  Sump pump assembly.

1070 Lubricating sump pump body.
| 1073A Lubricatling sump pump check
! valve—inlet.

- 1073B Lubricating sump pump check
. " yalve—outlet.
1075 Lubricating sump pump plun-

' ger.
1076 Lubricating sump pump con-
s “ﬁﬁtj.nl‘ I'Dd..

Part No.

1076A
1079
1079A

(1080

1080
© 1080A
1080B
1081
1081A
1082
1083
1085
1085A
1086
1087
1088
1088A
G1090

1090
1091
1092
1093
1095
1096
G1100

1100

1101
1102
1103
1104
1105
1106
1107

1108

Part Ifﬁﬁtg

Pressure lubricating pump
complete: Parts 1080, 1081
1082, 1083, 1085.

Pressure
eyvlinder.
Pressure - lubricaling  pump
suclion check valve.

Pressure lubricating  puamp
discharge check valve.

Pressure lubricating pump
plunger.

Pressure lubricating pump
plunger mnut,

Pressure lubricating pump
gland. :
Pressule lubricating pump
gland nut. ;

Pressure lubricalting pump
plunger eye. ]

Pressure lubricating pump
plunger eye pin.

Pressure lubricating pump
connecling link.

Pressure lubricaling ump

0il pressure gauge (30 1bs.)

Pressure lubricaling pun
rocker. =
Pressure lubricating  pump
rocker pi, :
Pressure lubricating relief
valve complete: Parts 1090,

1091, 1092, 1003, 1095, 1096.
Lubricating oil pressure relief
valve body cap.
Lubricating oil pressure relief
valve plunger.
Lubrieatling oil pressure relief
valve adjusting screw.
Lubricating oil pressure relief
valve spring.

Lubricating oil pressure relief
valve adjusting screw nul,
Lubricating oil pressure reliefl

cheek valve and body.

Governor assembly: Parls

1100, 1101, 1102, 1108, 1104,

1105, 1106, 1107} 1108, 1109,
1110, 1111, 1113.

Governor body wilth pini
No. 1111.

Governor weight.
Governor weight pin.
Governor weight roller.
Governor weight roller pin.
Governor weight roller plate.
Governor thrust quill.
Governor thrust quill ball
bearing (small). :
Governor body ball bearing
(large).

%

Lubricating sump pump con-

. _necting_rod pin. ;
Lu‘bncating sump pumnp erank
dise. Al
Lubricating samp pump erank
dise washer. '

lubricating pump— :

——

|




S

. q“t No.

Part Name

~ 1109  Governor shaft.
1110  Governor body collar.
1111 Governor pinion.
1112 Governor bearing. .
1113  .Governor thrust quill bushing
1114 ' Governor compression spring.
1114A . Governor compression spring
» .i}cnllnr. L

. 1114B . Governor compression spring

\_ - collar. : gl

1115 Governor eompression spring
hlock. “t :
G1117  Governor conitrol  handle,
. complete: Parts 1117,: 1118,
1119, 1124, 1125, 1249,
1117  Governor control handle.
1117  Fuel relief valve handle.
1118 Governor control handle pawl
1118  Fuel relief valve handle pawl.
1119 Gtmtvrnur control handle sec-
Or.
1120 - Governor spring rack. -
1121  Governor spring rack adjust-
ing screw. ' .
G1122  Governor speed control socket
and handle complete: Parts
1117, 1118, 1119, 1120, 1121,
1122, 1122A, 1124, 1125, 1249.
GA1122  Governor speed control sock-
et with sector, 11224,
1122A Governor speed control socket
- scctor.
“” 1123  Governor control socket bear-
; ing.
1124 Fuel relief valve handle pawl
spring. .
1124 Governor speed control pawl
spring.
1125  Fuel relief valve handle pawl
Spring screw,
1125  Governor speed control pawl
SPring screw. '
1127  Governor connecting rod be-
tween forks. '
1128 Governor fork.
1128A Governor vertical shaft,
1129  Verlical shaft lever.
H20A Vertical shaft lever pin.
1130 Wedge shaft fork.
1131 Wedge fork.
"When combined In one cast-
ing order Parl No. 1130A.
1132  Fuel control wedge. '
1132A Fuel eontrol wedge pin.
1133 . Fucl control shaft.

: V). 1134  Fuel conltrol shaft bearing.

_ 1135  Fuel control shaft spring.
1136  Fuel control shaft spring clamp
1139 Guard rail.

i 1140 Guard rail boll.

1141  Guard rail spacer.

1143  Fuel relief valve handle.

1149  Fuel relief valve handle screw

1170 High pressure union nipple,

1176 High pressure fuel union nut,

1177 High pressure fuel union
sleeve.

Part No.

Part Name tys

HIGH PRESSURE FUEL PIPES

- Each pipe assembled with nuts and
sleeves, PParts Nos. 1176, 1177.

1183
1184
1185

1186
1187
1188
1189
1189A

G1190

1190
1191 ,
1192
1193
1194

1195

1196
G1197

1197
1198
1199

1200

1201
1202
1203
1204

1205
1206
1206
1207
1207
1208 -

1208
1214
G1215

1215
1216

1217
G1218
1218
1219
1220
1221

66

Testing rail—to
spray’ valve test clamp.
Fuel pipe from relief valve
discharge—to pump suction.
Fuel pipe from high pressure
fuel pump discharge—to fuel
relief valve.
Connecting pipe between H.
P. fuel pumps (discharge).

pipe—fuel

Fuel pipe from fuel pump—to |

fuel rail.

Fuel pipe from fuel rail—to

spray valve. «

Fuel pipe from fuel rail—to
fuel 0il receiver.,

Fuel pipe from fuel oil re-
ceiver — to  fuel pressure
gaude, :
Cylinder relief valver com-
plete: Parts 1190, 1191, 1192,
1193, 1194, 1195, 1199. -
relief viulve body.
reliel valve stem.
relief valve seat.
relief valve spring.

Cylinder
Cylinder
Cylinder
Cylinder

Cylinder relief valve 'spring

callar, 3
Cylinder relief ‘valve -adjust-
ing screw lock,

Cylinder relief valve plpg.
Snifter valve complete: Parts
1197, 1198. B
Cylinder snifter valve body.
Cylinder snifter valve stem,
Cylinder relief valve adjust-
ing screw. goNT

Fuel rail complete with iso-
Inting valves.

Spray valve fuel strainer; body
Spray valve fuel strainer stem
Fuel rail elamps.

S'l‘n':ty valve fuel strainer gas-
cl. -

Fuel rail isolating valve body,
Fuel rail isolating valve, stem.
Fuel oil receiver vaive stem.
Fuel rail isolating valve gland
Fuel oil receiver valve gland.
Fm'll rail isolaling valve gland
nul.

Fucl oil receiver valve nyt.
Fuel oil receiver.

Fuel oil
fﬂ(’tﬂ. il
Fuel oil receiver valye body.
High pressure fuel oil gauge
bracket.

High pressure fuel oil gauge.

FFuel oil strainer complete,

Fuel oil strainer body.

Fuel oil strainer cover.

Fuel oil strainer grid. -
Fuel oil strainer valve,

receiver valve com-



Y
Y.

G1230

Part No.
1222
1223
1224

. 1225
1225A

1225B
1226

1230
1231
1232
1233
1234
1235
1236
1237

. 1238
1238A
1239
1240
1241
11942

G1243

1243
1244
1245
1247

1248
1249

G1275

1275
1276
1276A
1278
1279
1280
1280A
1281 .
1282

1282A
12828

-.1282C

When ordering parts be sure to furnish Engine Number, as well

Priming pump plunger

0549
Part Nama

Fuel oil strainer stutting box.
Fuel oil strainer gauze.
Fuel oil strainer cover gasket
Fuel oil strainer cover clamp.
Fuel oil strainer cover clamp
capscrew.
Fuel oil strainer cover clamp
stud. :
Fuel oil strainer grid spring.
Fuel relief valve complete.

~Fuel relief valve body.

Fuel relief valve gland.

Fuel relief valve stud.

Fuel relief valve stem valve,

Fuel relief valve seat.

Fuel relief valve. stud collar.

Fuel relief valve spring,

Fuel relief valve spring cage.

Fiucl relief valve handle bear-
n -

Fuel relief valve handle bear-
ing pin. ;

Fuel relief valve handle ad-
justing screw.

Fuel relief valve handle plug

" (lower). .
Fuel relief valve stud capnut. .
.Fuel relief valve fuel filting.

Fuel relief valve handle com-
plete. :

Fuel relief valve handle cam.

Fuel relief valve handle sector

Fuel relief valve spring plug

i} .

Fuel relief valve siud collar
gaskel,

Fuel relief valve stud gasket.

Governor speed control han-
dle screw.

Priming pump.complete: Parts
1275, 1276, 1276A, 1278 and
packing. :

Priming pump cylinder.

Priming pump plunger.

Priming pump plunger nut, .

Priming pump cap. -« '

Priming pump plunger eye.

Priming pump plunger con-
necting rod.

Priming pump plunger pin.

andle

Priming pump plunger handle
bracket.

Priming pump plunger handle
bracket spacer. ;
Priming pump plunger handle

bracket bar.

Priming pump plunger handle
bracket lever pin.

Part No.

G1287

. 1|§1
Part Name

Day tank pump complete:

.. Parts 1287, 1288,"1288A, 1289,
DT ) i) S

1287
1288

1289

1289A

1290
1291
1292
1293

1295
1297

1306
1307
1308

1309

1310

1310A

1311
- 1312

1313
1314
1315

L

pin. AHERLE A
Day tank pump check valve.
‘Day tank pump gland.

- erank shaft).

" Driven chain sprocket slihﬁ.

Silent chain. PE
" Silent chain adjusting serew. -

Day tank pump body....

. Day tank pump plunger.
- 1288A° L

Day tank pump plunger eye J

Day tank pump gland nutl.
Day tank pump connecling

rod,

Fuel day tank and flange. i
Fuel day tank strainer cage 3
and gauze. ' 3 t'x

Day tank pump plunger nut,
Day tank pump p!ﬂﬂﬂé’t&e- ,

Chain sprocket’ :[driver on .,
Chain sprocket ‘(driven on
pump shaft).

Chain shield.

Chain shield cap. ;
Bﬂlld bearihg container—blind
end. i i §0 =8
Balllbearing container—shaff  °
end. (

Diiven chain sprocket shaft
ball bearing. . ’5“

L:"#i.lﬁ'wﬁ

)
Idler spindle.

1315A. Idler spindle lock nut.
1315B Idler spindle split ring.

- 1316
1317
1318

1319
1319A
1320
1321
1322
1323
1357
1358
B
1359
1360

1362

Part N_umber

Idler spindle bearing housing.
Idler spindle chain sprockel.

Idler spindle roller bearing
complete. .

Idler spindle steel cover.

Idler spindle steel cover Serew

Idler spindle voller bearing
spacer. .

Idler spindle spacer.

Idler spindle spacer washer.

Idler spindle felt washer.
Lubricating oil service tank :
with flanges. .
Lubricating oil service tank
collar. Also for fuel day tank ...‘r"
Lubricating oil service tank L)
cover. Also for fuél day tank
Lubricating oil service ianl £
cover plug. Also for fuel &
tank. & ‘—/J

Lubricating oil service tank
strainer cage and gauze.

L
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AUXILIARY COMPRESSOR

‘1

) : ln ordering all repair parts for compressor BE SURE and give
BOTH the part name and number, also ENGINE NUMBER of

i\_, P nmu]lary

|
|
|

235 % § i<t

i

=

Spark plug

Engine cylinder -head

Engine and pump cylinder
head stud

Engine and pump eylinder
head stud, long

Engine and pump cylinder

head stud nut
Rocker pin
Rocker pin fork
Rocker pin fork stud
Rocker pin fork stud nut
Cylinder and frame
Inlet or exhaust valve
Valve stem cup
Valve stem cup lock
-Valve stem bushing
Inlet valve spring
Exhaust valve spring
Exhaust rocker push rod
Exhaust rocker push rod
bushing
Engine piston
Engine piston pin .

“ Engme piston ring

xhaust rocker with ad-
justing screw
Exhﬂml rocker ball socket
Engine connecting rod
Crankshaft pinion
Crank shaft
Crankshaft bushing
Crankshaft bearing

Crankshaft bearing, fly-
wheel end

Crankshaft bearing ecap
screw

Frame cover door

Frame cover door clamp

Frame cover door elamp
wing nut

Frame cover door clamp
stud

Cam lifter

Cam gear

Cam gear pin

Cam gear pin bushing

Exhaust cam and gear hub

Breather pipe

Always Give Part Name, Part Number and ENGINE NUMBER

@5 4&

97frf-'l

220

Air pump head

220A Air pump head valve stem
bushing.
221  Air pump piston
222  Air pumj: piston ring
224 ir pump inlet valve
225  Air pump outlet valve
225A Air pump oullet valve ad-
justing screw
226 Air pump piston pin |
227  Air pump connecting rod
228  Air pump valve nut
228A Air pump oullet valve cap
229  Air pump inlet valve spring
229A Air pump inlet valve spring
guide
229B Air pump inlet valve spring
guide nut .
230 Air pump outlet valve
spring 4
230A Air pump outlet wvalve
spring guide
231  Air pump relief handle
234  Air pump outlet valve
bushing
234A Air pump oullet valve
bushing cap f
240  Carburetor
260 Rotary pump
260A Rotary pump cap screw
272  Water outlet flange
287 Flywheel
294 Magneto bracket
296 Magneto
446 Magneto drive shaft
447 Magneto drive shaft bush- -
ing
G2441  Lubricator assembled
2441 Lubricator bollom with air
pipe
2441A Lubricater valve
2441B Lubricator spring
92441C Lubricator washer and nut’
2442 Laubricator top with stem
2442A Lubricator clamp stud :
2442B Lubricator clamp stud nat
2443 Lubricator plug tam '
2443A Lubricator glass
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