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Introduction

VERY owner of a BUDA engine can rightfully cxpeet
vears of satisfactory service. More than one hundred
thousand BUDA engines have proved this all over the

world, We have put into these engines the result of our years
of experience in their manufacture. We have put the best of
materials and workmanship into them that money can buy.
We have made this skill and this eraftsmanship our pride,
which has no price.

You are entitled to all of this in your BUDA engine and we
will be satisfied with nothing less. But, no matter how well an
engine is made, if, requires reasonable care and operation, for
2 few minutes of great abuse will noticeably shorten the
life of even the BUDA.

The operator must do his part. So farasis in his power, he
should study carefully and put into practice these instrue-
tions, which have been written by our practical men,

This book will help the operator to avoid common mis-
takes where he has had little previous experience. It is in-
tended to inform the expert as to the exact way in which the
BUDA engine should be operated, maintained or repaired
to secure the best results.

‘The expert operator or service man knows that all engines
may be alike in theory and yet differ in practice. We are
giving you in these pages the actual practice followed out by
each department of our company in production or service
repair work,

We can not hope to make an expert of every operator or
service man, but we do know that a careful study of the
methods and practice given in the following pages will help
both of us,

This book may not give you the exact information you
require, and if such is the case we will be very glad to have you
write us direet about any doubtful subject. Please address
the Service Department of this company at Harvey, Hlinois,
mentioning this book.
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I. Timely Hints
HI engine should be kept clean and oil should never be al-
lowed 1o collect on the wires or electrical equipment,

Keep the radiator filled with elean water and do not run
the engine without water in the cooling system, or add cold water to
an overheated engine. If the radiator leake, have it repaired. Do
not use radiator cements that are applied internall ¥, as they hinder
the couling action of the radiator.

Use the carburetor choke no more than necessary, as this allows
raw gasoline to enter the cylinders, pass the pistons and dilute the oil.
In starting a cold engine let it warm up slowly. Never race it.

Do not race the engine under any circumstances, or drive a new
truck fagt for the first 500 miles.

If the engine knocks on hard pulling, retard the spark until it
operates smoothly. This will give just as much power and is easier
on the engine.

Do not let the engine Tubor in high gear.  Irop into a lower gear.
The transmission is there for that purpose. It is a poor driver who
strains hiz ear in frying to make the hill “on high.*’

Do not run the engine if the radiator is frozen. Apply hot water
to the inside and outside of the radiator and cover up until thawed,

To start engine in cold weather turn engine over three compres-
sions with choke valve in closed position and ignition switch Qrr.
Open choker half way, turn ignition switeh Ow and sbart engine,
This will eliminate extreme tHooding and if ignition is Q. K. will prove
a satisfuctory method of starting. As soon as possible push the
choker lever to the running or open position. Never run with the
choker’on—wait, until the engine is properly warmed up.

Freezing Mixtures
Denatured Alcohol ond Water

Freezing temperaturs Amount of alecho] to add to
degreea lahrenheit each gallon of watar
20) e e e e 2 plas.
0 L e L L, 4 pts.
-—20 s : . . 6 pta.
—4) 10 pts.
—60 19 pts.

For example, for ench gallon of water placed in the radistor when the temperatyre
draws near B below xero, add six pints of denntured aleohol
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II. Care of the Engine
ﬁl GENERAL inspection of the engine should be made at regu-

lar intervals, to insure long life and to prevent breakdowns
while on the road. Omne hour a week spent on thig inspection
will save time and money in the end.

What to Do Each Day

1. Check the oil level on the bayonet gauge and add more to the
supply if necessary.

2. Turn down water pump grease cups.

3. Till radiator.

4. Make sure ignition wires and terminals are tight.

What to Do Every 500 Miles or Every Week

1. Drain oil and repiace with fresh to the proper level.

2. If magneto, starter and generutor are used, give bearings a fow
drops of oil {(31in L).

3. Give fan bearing a few drops of light oil.

4. 'Tighten water pump packing nuts until snug.

5. Tighten fan belt 1if loose,

6. Clean carburetor gasoline strainer each week for the first
month.

7. Tighten all loose nuts, bolts and cap serews,

What to Do Every 1000 Miles
1. Check valve tappet clearance and re-set when necessary.

What to Do Everv 1000 Miles

1. Remove cylinder head, clean carbon and grind valves, then
re-get tappet clearance. .

2. Drain oil and flush out 2il pan. Do not use kerosene for Tinm-
ing; use one gallon of cheap light oil, or regular flushing fiuids which
can be purchased at oil stations. Drain this rinsing oil, and refill
crank case with fresh oil to the proper level. Do not rinse with
kerosene.

3. Remove plate at hottom of oil pan; remove oil screen and
clean it.
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4. Clean earburctor gasoline strainer.
5. Drop and clean oil pan and inspect hearings.

What to Do Each Year

. Give the engine o complete general overhauling,

III. General Engine Information

Operation of Four-Cycle Engines
WITHIN each cylinder of the engine is a piston which has

an upward and downward movement.

This movement is eontrolled by a crankshafi to which
each of Lhe four pistons is attached by means of a connecting rod and
piston pin.

The full movement of a piston in either direction is called a stroke.
There are two strokes of the piston to each [ull revolution of the
crankshaft.

By “one eyele of the engine’’ 1= meant the complele eyele or cirele
of operations which takes place in the engine from the time the charge
of gas ig first drawn into the evlinder until it 15 again time for a new
charge Lo be drawn in.

In the four-stroke cyele engine four strokes are required [or one
complete cyele of operation, 1. ¢., one down siroke, one up stroke;
one down strake, one up stroke,

It will be seen that in any engine two strokes of the piston {one
duwn stroke and one up stroke) are required for one revolution of the
shaft.

These {our strokes are named in the order in which they always
appear, namely: {a) Suction Stroke, (b) Compression Stroke, (¢)
Firing or Power Stroke, and (d) Exhaust Stroke.

There are two valves to each evlinder, the intake valve and the
exhaust wvalve, for the purpose of opening and closing passages
between the intake and exhaust manifolds and eylinders.

The valves are made to open by the action of eams upon a cam-
shaft located within the erank case, and driven at half crankshaft
speed, through gears driven by the erankshaft. They are closed by
BPIENES.
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It the crankshafi of the engine is revolved until the first explosion
oceurs, the fellowing action takes place within the eylinder:

Upon the Suction Stroke (a) of the piston the intake valve is
mechanically opened, and as the piston moves downward ras is
drawn from the earburetor {by the partial vacuum created) info the
increasing space between the top of the piston and Lhe heud of the
eylinder. (The exhaust valve is closed ot this time.)

At the end of this stroke the piston starts upward { {b) Compreasion
Btroke), both valves ure made to close and the gas iz compressed into
a small space, making it highly explosive.

When the end of the stroke is reached, and just as the piston starts
downward again, the comnpressed charge is ignited by means of an
electric spark which takes ploce between Lhe peints of a spark plug
serewed into the top of the eylinder head.

The ignition of the gas causes an expansion or explogion which
drives the piston rapidly downward { (e} Firing or Power Stroke), at
the same time imparting movement. 1o the other three pistons whieh
are attached to the main erankshaft,

Both valves remain closed during this stroke.

In the next stroke, which is upward { (d) Exhausl Stroke), the
exhaust valve is opencd to allow the burnt gas to be foreed oul by the
piston through exhaust manifold and muffler into the open air. The
intuke valve remains elosed during this stroke.

These strokes follow each ather in the manner described na long
as the engine is in operation and exactly the same series of actions
oceur in all four eylinders, although no like strokes ure taking place at
the same time in any of the cylinders: One is on its Suction Stroke,
one on its Compression Stroke, ancther is on its Firing Stroke and
the other is on its Exhaust Stroke.

In this way the explosions are so divided that there is one pOWEr
impulse to each half revolution of the crankshaft.

The explosions always occur within the eylinders in this order:
No. 1, No. 3, No. 4, and No. 2.

This is termed the firing order of the engine.

No. I eylinder is the one nearest the radiator.

The operation of four-cyele engines huilt by the BUDA Com-
pany may be better understood by the accompanying illustrations:

FPuge Kight
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pissaGE (@) Suetion Strock. Piston is

maoving from lop to botlom of the o

cylinder.  Infake volve is open, al- %

lowing mixture of gas and air to
enter the eylinder. Ezhaust valve

closed.

Suctinn Stroie MTARE

ExmausT
N AL VE

LAHALST

(b) Compression Stroke, Piston
raoves from bottom to lop of cylinder,
compressing the charge to aboul 14
ts original volume. Both valves

gﬁ . *. elosed.

Guﬁaiun Stroke
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Power Btroke

(d) FExhaust Stroke. Piston
moves from bottom lo top. Exhoust
vatves open, allowrng burned gas fo
escape. Intake valve closed.
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(¢) Power Stroke. Compressed
charge s fired by a spark across
pornls of spark plug, driving piston
down. Iiston moves from top to bot-
tom. of cylinder. Both valves closed.

. (8L [HTAKE
PAS SAGE

Exhaust Stroke
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Importance of Using Good Qil

All things wear out in the course of time, depending on the eare
that has been given to them. Your BUDA engine is no exception
to this rule. You coan take more out of the BUDA in service than
you put info it in care. On the other hand, you can pay more for it
in trouble than you can possibly save by being careless—carelessness
not only in repairs but in operation and more particularly earelessness
in oiling or lubrication.

Careless operation may mean overspeeding, running with dirty
oil, dirty plugs, or a poor ignition system, & bad carburetor or poor
adjustment, insufficient cooling water or a slack fan belt, or any cne of
a hundred different things. Careless repairé may mean a poorly
ground valve, badly fitted rings, or loose bearings and the like, but
many times a good grade of oil will keep » poorly repaired engine
running for an otherwise careless operator.

()il, enough of it, and a good grade, is the most important thing in
the operation of an engine. We cannot say too muech about the need
of good oil of the proper body. The oiling system of an engine is the
final means by which you may judge ils success or failure. That an
engine will use little fuel 1s of eourse important, but no good is accom-
plished by an engine that is saving in fuel when if iz not or eannot be
oiling properly.

The matter of fuel saving is largely one of fitting a good carburetor
or keeping il adjusted and operaling with a hot spark, properly timed.
This is to a great extent out of our control as engine builders, although
we have done our part by supplying a properly designed intake pipe
with good valves properly timed. Sohuld your engine burn too much
fuel, this can be quickly noticed and corrected, but it is unfortunate
that the trouble cauzed by a poor oil is seldom noticed until it is too
late to do anything,

The best oil is the cheapest in the long run, although at first a
cheap oil may show a saving. Find one grade of oil that is good and
use thiz only., Nothing is gained by changing from one brand to
another and great damage to your engine may result.

We have built a good oiling system into the BUDA engine and we
know that by using a good oil of proper body or viscosity, drained fre-
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quently as it thins with use, your BUDA will give effective serviee for
years. You can save money by buying a good grade of oil and make
sure that one is the best.

The Importance of Keeping Your Engine
Valves Tight

From the previous explanation of how the BUDA four-cycle
enging operates, it is easily seen that the successful running of the
engine depends on the valves being leak-proof and the length of time
in Which they stay that way.

Valve trouble will start very quickly from the use of poor engine
oil. We believe that oil is the most important thing used in your
engine from a dollars-and-cents standpoint. Poor fuel of course will
make the cost of operation somewhat higher, but even poor fuel
properly vaporized will canse no wear on the new engine. It ean ouly
cause wear throngh poorly fitted piston rings allowing too mueh oil
to work into the firing chamber, which pieks up poorly vaporized
fuel and thus thinned, is ;’E:idﬁ}? washed back into the crankcase.
This has the effeet of diluting or eutting the oil in the erankcase
and destroying its lubricating vahue.

Poor oil causes a very rapid wear of the piston rings and cylinder
walls. Worn rings will allow oil to pump up and fuel to wash down.

A good oil will prevent wear on the piston rings, keeping them
tight longer, and allowing little excess oil to be burnt or pick up drops
of fuel in the firing chamber.

Uil pumped into the firing chamber will pick up poorly vaporized
fuel and, being thinner in consequence, will burn or wash back into
the crankcase,

Worn rings will pump large quantities of oil into the firing cham-
ber, where some of it burns to a ecarbon crust or seale. Large deposits
of this scale in the firing chamber will cause pre-ignition or knocking
in the engine unless it is removed.

Small pieces of this carbon, however, are always working loose
from vibration or the quick action of the hot gases and these must
pass out of the engind by way of the oxhaust valves. Should a flake
of this earbon stick to any of the valve seats (and it very often does)

Fage Twelve Keep Valves tight of all Hmes
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“The Sectional Views show the four-cylinder designs.
The six-cylinder engines are similar in all vespects.
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it keepa the valve [rom properly elosing.  Tf the flake is hard, the con-
stant action of the valve working up and down will pound it info the
metal of the seat, which is commonly called ““pitting.”

It is very important for the valve to fit the seat closely, not only to
avold leakage but to assist in gelling rid of the kent in the valve head.
When the engine leaves the factory, the valves are tight and there is a
definite gap or ¢learance between the end of the valve stem and the
push rod or tappet beneath which lifts to open the valve.

This Tappet Clearance or Gap Is Very Important
and Must Be Maintained

While the engine is new, this clearance should be examined quite
frequently as the valve seats in a new engine tend to lower some-
what due to the constant seating of the valve in the eylinder block.
This action has the effect of hammering the metal to a closer grair in
the yalve seat, making a more perfect fit, and insuring against any
power loss from leakage.

In faet, the iron in the valve seat is actually changed in characier
by the constant peening action of the valve head, becoming harder
with use until it finally assumes a burnished or glazed appearance.
If this finish is maintained, it will insure a long operation of the valve
without regrinding.

It iz well to bear thiz in mind in regrinding a valve and avoid the
use of a reamer or valve seating tool as muck us possible, These tools, of
which there are too many on the market, have a tendency, in un-
skilled hands, of removing too much of the hardened metal of the

valve seat, which will eause the reground valve to sink more than it
should.

Preventing Gas Leakage Is Not the Only Reason
for Tight Valves

Should the tappet clearance or gap close up, due to scating in of
the valve, and no attention given to keeping it at the proper distance,
trouble is sure to occur sooner or later.

This is due to the reason that the valve head, while a part of the

Keep oalves tight ap all times. Page Thivleen




firing or combustion chamber of the engine, differs greatly [rom the
other sections of these walls.

Every portion of the firing chamber has @ means of cooling. When 1l
has not, that section will quickly become red hot. There is waler around
the cylinder heads and barrel, and the head of the piston loses its heat
from running in the cooler barrel and through contact with the oil
splashed up inside by the connecting rod or crankshaft.

The vafves and, more especiolly, the exhaust volve must get wid of their
heat in a different manner. The intake valve is generally kept cool by
the incoming stream of cold gas and for that reason usually gives
very little trouble.

The exhaust valve, however, has not only its heed exposed o the
heat of the firing chamber, but s stem as well, during the time the
valve is open and the hot gas is rushing out. Very little of the heat
can pass ont of the valve head by way of the stem aas it is quite small.

The valve head actually loses most of its hent {hrough louching the
cooler valve seat, Tt is easily seen that the longer the valve head 18 in
contact with the seat, the more rapidly will it lose its heat. The tim-
ing or valve lift of the BUIDA engine is so arranged that the valve will
have the longest possible contact with the cooler eylinder seat and yet
open quickly enough to allow the engine to work properly. This was
one of the reasons for our adpoting the so-called mushroom Lype of
cam and push rod, which iz (o sore extent responsible for the un-
usual performance of our engines. The nearer the tappet clearance is
held to our recommendations, the longer will Lhe valve head be in
contact with the cold seat and the cooler will it run in consequence.

The exhaunst valve iz in contact with the seat over two-thirds of
the time the engine runs while the intake valve is in contact for
seven-tenths of the time. Tt is east to understand, therefore, the two
important reasons for keeping the valve seats perfect.

A table of our advised tappet clearanees follows and it will be
noticed that less clearance is called for on the intake valve tappets as
these valves run cooler than the exhaust.

If these clearances or gaps are not maintained, the valve will
remain apen longer and run hotter; and with the high heat, carbon
deposits or metallic scales will form, espacially where the valve head
does not fit the seat tightly. This makes the eondition still worse as

Pape Fonrteen Proper valve grinding {3 sssential.
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the seales do not permit the heat to pass from the valve head to the
seat and being very hard they will gradually eut the valve seat away.

[n a very short timme the valve head will be rurming red hot, being
unible to get rid of its heat except possibly in a very small spot.
Operation in this condition without regrinding will soon result in a
hadly burned valve and a eonsequent loss of compression and power.
For this reason, on a new engine, inspection of the tappet clearance
should be as frequent as the cireumstances will periit until the engine
18 well run 1n,

Valve grinding is one of the most important repairs on an engine,
IT it iz not done properly, there i1s scon the need of o more serious
repair such as putting in a new valve or even the replacement of the
eylinder block itself. Too much time can hardly be spent on this
particular job and where this work is being dona for you by others you
should see that it is done right. Too many repairmen feel competent
to do this work who should never he allowed to touch a valve.

Important Features Covering Design of

BUDA Engines

The BUDA name plate on the engine beneath the hood of your
truck is a guarantee of saiisfaclory engine perdormance.  From the
standpoint of Durability, Economy, Power and Accessibility, “BUDA
the Engine' is unequaled.

Durability.

Is one of the foremost items in connection with any produet. BUDA
engines are designed with extremely large bearings; crankshaft and
camshaft bearings are lubricated by a special patented oiling system.
Having extremely large bearing, the life of the bearings assembled in
the engine is extended indefinitely, providing the engine is properly
serviced. All valves are of one-piece alloy ateel. Valve seats in
cylinder are surrounded with sufficient amount of water to insure
proper cooling. These two factors assure a long-lived valve.

Ereonomy.
Engines are fitted with a special hot spot manifold designed for
low grade fuel. Temperatures of the inlet gases are such that fuel is

Froper valve grinding iz eszential, Puyge Fifievn
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completely broken up, thus assuring a8 minimum amount of crankease
dilution. Considerable thought has been given to the operating speed
of engine and the camshaft is designed so that the best economy
factor is received at recommended governed running speed of engine.
The economy faetor in truck operation is becoming a very essential
factor in the purchasing of truek engines, as is very evident from fleet
owners' carefully kept records.

Power. [

In the design of BUDA engines we have considered power one of
the foremost items. The camshaft has been carefully designed and
the power is furnished at the specd desired by the truck driver. Piston
rings are of special grey iron material, each one being machined from a
separate casting. Imasmuch as the piston rings and valves are
extremely important items in the power of an engine, We take great
care in specifying the highest grade material and workmanship in
these parts.

Accesstbility.

In the design of BUDA engines the accessibility of all parts 1s
made an important factor. Pistons may be removed from the eylin-
der past the erankshaft; main bearing caps and valve assemblies
may be removed easily. We know that considerable time can be lost
in tearing down and building up an engine if aceessibility is nor ineor-
porated in its design.

Cuoling System.

The cooling system now used in BUDA engines is the result of
vears of study. The waler is forced by the water pump through »
passage between Nos. 2 and 3 eylinders direcily up into the valve
gallery. This allows the cooler water ta cireulate around the valve
seats first where it is most needed. The water then passes around the
eylinders and up through the cored passages into the cylinder head
and out to the radiator.

Oiling System.
The oiling system is of the forced feed type. The main, conneeting
rod and camshaft hearings receive their oil under pressure from the

Page Siztcen Nothing can take the place of good oil.
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gear pump driven from the camshalt. Refer to No. 47 in sectional
view on page 13.

The oil is drawn through the sereen of the pump, which projects
down into the oil pan. The oil then passes around the gears in the
pump and is forced by them up through the main oil line, which runs
lengthwise of the engine. This oil line is of seamless Lubing wilh
welded-on branches and is cast into the crankcase. There are
branches from this line to the camshaft bushings and to the main
bearings. The oil under pressure passes up through s hole in the
center of each main bearing., These holes feed the oil to the oil
grooves, then the main bearings. The erankshafts are drilled from
the main bearing journals to the connecting rod journals.  As the
erankshaft rotates, one opening of these holes travels over or in line
with the oil grooves in the main bearings. Consequenily, oil under
pressure is continuonsly forced to all connecting rods as well as main
bearmgs. Since these main bearing oil grooves are responsible for the
supply of oil fo the connecting rods, precaution is taken to see that
these grooves are of sufficient depih and width and nt the same time
thaf the holes in the crankshaft line up
with Lhe o1l grooves in the main bear-
ings.

This oil, being under pressure, is
foreed out of the ends of the rod bear-
ings a8 the crankshaft revolves and is
thrown up into the eylinders and pis-
tons. Lhere are slots in the upper ends
of the connecling rods which eateh
some of this oil and leed it by gravity
to the pisten pio bushings in the con-
necting rods.

The revolving parts of the engine
whip the oil into a fine spray or mist
which works its way, together with
some solid oil, up into the valve en-
closures through holes in the cylinder Ol ressure Iy regulated by this
foot provided for this purpose and jnage by the m“ﬁﬁﬁﬂ“ﬂr'ﬂﬂﬂﬂi':
lubricates the push rods and valve of washera to incroase or decrease

;e PUB : £} fthe spring whi 1
stems.  This oil mist works into every the ball on s cocs o e which holds

Section of 0il Ralisf Falvs
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S3eclionr of Flston and FPin Asgembly

Hpring retainer ring which cxpands in gropves in end of piston bosses.

Foge Eighleen Fearn 1o know ond understand your engine.



0l Retainer in Fiace Against Cap

part of the crankease and reaches every bushing, fogether with sohid
oil.  The waLler pump and fan drive shaft bushings are lubrieated by
oil thrown from the gears, the oil being canght in pockets and fed to
Lhe bushings by gravity. The tdler gear stud is hollow and the idler
gear bushing is lubricated by o1l collected in w pocket on the mside
of the crankease,

: The capacity of the oill pump is greater than the amount of oil
&‘}. ’ which will be forced out around the bearings. In order to keep a con-
' stant pressurc and not allow it to build up, there is a by-pass valve in
the front of the engine. It is composed of a ball and spring as shown

; in illustration on page 17.
When the pressure rises sbove a certain desired amount, the ball
14 lifted from its seat and the oil flows out through the hy-pass hole
and onio the gears. There is a second by-pass hole above the first.
Al high speeds the ball is lifted high enough to allow the vil to puss

Learn &o know amd undersiond your engine. Fage Nineteen
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Section: of Cylinder Showing Valve Stem, Spring and Retainers

out through both of them. At idling speeds, there is enough oil pass-
ing the ball valve to lubricate the gears.

Piston Pin Lock.
The piston pin iz a driving fit in the piston and is beld in place by
a two diameter screw which passes up through the pin and one pin

boss. As a double precaution, there 1s a spring wire lock ring inserted
L+ Al T
This ig

in a groove in each piston boss at each end of the piston pin.
positive azsurance against cylinder scoring by the piston pin,

Page Twenty Proper vare now will repey wou later.



fear Maia Bearing O Retainer.

AN BIUTYA engines are eqquipped with oil retainers ot the rear main
bearings.,  Thisretaineris ashield that fits up egainst the bearing cap,
thus preventing the erankense pulsations from blowing oil oul around
the crankshaft. Any oil which may leak through the main bearing
and bebind the retainer is led back into the bottom of the oil pan by a
tube.  With the use of this retainer, there is no oil leakage past the
crankshaft into the Aywheel housing.  See cut, page 19,

Vidoo Spirings and Relatners.

The valve springs on BUDA engineg are the barrel type, which
insures sclf-alignment on Lhe retainers, and reduces valve stem and
gilide wear to o minimum.  The split cone retainer locks allow no

motion between the valve stems and loeks, thus

climinading wear at this point. Hee eut, page 20,

Breathor and (N0 Filler.

All BUDA engines are provided with
an extra large comhbined brenther and o1l
filler, couupped with two stramer screens
and also provided with a dise valve at the
top which permits the engine to exhale
only. ‘Thiz arranpement prevents any
dust or other foreign malier from enter-
ing the crankease.

Carburelion.

As there are numerous makes of car-
buretors in uge, no specific instructions
can be given for adjustments that would
cover them uall. If the ecarburetor is
working satisfactorily, feave it alone. Tf
in doubt, let the serviee station see it
operate and make any adjustments neces-
sary. One thing should be especiall vy ro-
membered: A carburetor cannot be set )

Section of Breather
for economy and for power al the same and Dil Filler

Proper care new will repoy you laler, Page Tweniy-one
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Rewr Main Bearing O3l Retainer.

AllL BUDA engines are equipped with oil retainers af the rear main
bearings.  This retainer iz ashield that fits up against the bearing cap,
thus preveniing the crankecase pulsations from blowing oil out around
the crankshaft. Any oil which may leak through the main bearing
and behind the retaiver is led back into the bottom of the oil pan by a
tube.  With the use of this retainer, there iz no vil leakage past the
crankshaft inte the flywheel housing. See cut, puge 19,

Valpe Springs and Retainers.

The valve springs on BUDA engines are the barrel type, which
inswres self-alignment on the retainers, and reduces valve stem and
puide wear to a minimum. The split cone retainer loeks allow no

motion between the valve stems and locks, thus
climinaling wear at this point. See cut, page 20.
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Breather and O Filler.

All BUDA engines are provided with
an extra Iarge combined breather and oil
[iller, equipped with two strainer sereens
and also provided with a dizse valve at the
top which permits the engine to exhale
onlv. This arrangement prevenis any
st or ather {oreign matter from enter-
ing the erankease.

Coarburelion.

As there are numercus makes of car-
buretors 1 use, no specific instructions
can be given for adjustments that would
cover them all. Tf the earburetor is
working satisfactorily, leave 1 alone. If
in doubt, let the service station see it

operale and make any adjustments neces- s NI
i} . W A
sary. One thing should be especially re- b‘ﬂ?’_y
membered: A carburetor cannot be set .
) . #ection of Breathor
for econemy and for power at the same and Qil Filler
FProper eure o will repay yuu lufer, Fage Tewenty-one
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time. If the ear hasno heavy haoling, where the engine is not required
to deliver its full power, the carburetor may be adjusted leaner than
for heavy work.

Tynifion.

The proper setting of the ignition, whether magneto or distributor,
is to fire, with the instrument fully refarded, when the pistons are on
the top dead center of the firing stroke.

Inunfamiliar with the particular electrical system on the engine, it
is best t.o let the serviee station check the setting and make any neces-
sary adjustments of the points, as different systems require different
gaps between the points.

In every ease where Lhe elosed cireuit syatem is used, which is the
most universal, the firing takes place at the moment the points start
to open, when the instrument is revolved in the natural direction of
1te rotation.  As the contact points are touching during part of the
revolution of the breaker, it is necessary, in the ease of these distribu-
tora which take ballery currend, to keep the swileh turned off at all
times while the engine is not in operation or the batiery will be run
down,

Setting Tonition.

To sct the ignition, turn the engine until No. 1 cylinder is under
compression, which ean be detected by opening the priming cock of
that cylinder, then turn the engine slowly until the D C. mark of
No. 1 eylinder is directly up, as viewed on the flywheel through the
ingpection hole on top of the flywheel housing. This is the position
when firing should take place when the ignition apparatus is fully
retarded. Loosen the magneto coupling, or in case of the distributor
loosen the cam, and turn until the secondary brush is in a position
to allow the spark to pass into No. I wire. With the spark lever
fully retarded, turn slowly in direction of rotation until the con-
tack points just start to open. This is the correct firing position and
the coupling should be connected up or the cam tightened down,
according to the apparatlus employed.

Magnetoes having impulse atarters should be set as mentioned
above, but this precaution must be taken: See that the impulse

Page Tuwrenty-tuwo Proper ignilion selting is most i porlant.
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starter is tripped before locking the coupling. The usual method 1s
to turn the magneto until the impulse starter trips, then backing it up
and turn forward Lo the proper lucation.

(reneralor,

Numerous makes of generators are used on BUDA engines, but
their general construetion and operatien is much the same. The
charging rate; as indicated by the ammeter on the instrument board,
should not be higher than recommended by your battery service
station, or the battery will become overheated on long runs. The
generator will naturally run warmer than the engine, due to the inter-
nal electrical resistance, bul this does no harm, provided the charging
rate is not Loo high.

Slarter.

The starting motor will require little attention outside of 4 little
oil, as mentioned in the first part of this booklet. In usingthe starter
switch, press it down tight so as to make a good contact. A shight
pressure will make a poor contact, which will allow the starter to turn
slewly csusing the starting pinion to chew into the end of a tooth of
the Avwheel gear and stick, T this happens, the engine can be freed
with the crank, but the flywheel tooth should be dressed up with a file
at the first opportunily, by removing the starting motor. Make sure
that the starting pinion is not gummed with oil {rom the transmission
and that it has backlash when in mesh with the ywheel gear.

(rovernor.

The governor is a safety device o cheeck the engine and not allow
it to turn faster than a safe speed, and to allow the car to move along
the road at the maximum speed for which it was designed. DMany
drivers open up their governors, that is, set them at a higher speed
than that recommended by the manufacturers of the vehicle. Most
governors are sealed by the manufacturer or the service station and
the guarantee is void if the governor is reget by the customer. If more
gpeed is required of the car, the customer should consult the service
station and have them make the resetting, if they think it advisable,
It may be nevessary Lo change the gear ratio instead.

Proper ignition sciling is moc! importar!. Puage Twenfy-three




Most governors run in oil, and the oil reservoir should be kept full
at all times, Consult the instruction book for the particular governor
employed or refer to the service station.

Battery.

The battery must be kept filled with distilled water to the proper
level as indicated in the instruetions which come with the battery, or
can be obtained from a battery service station. Keep the terminal
wires tight, Remove and clean the positive wire when it becomes
green and coat with vaseline or cup grease.

Water Pumsp.

The wuater pumnp grease cups should never be screwed down too
tight, or in case pressure grease systems are employed care must be
taken that too much grease is not forced into the bushings. FExcess
grease will work into the water pump and will be carried up into
the cooling system, lining the walls of the cylinders and radiator with
oreasc.

Never turn the water pump packing nuts up tight with the pump
wrench. [If the grease eups are full and the packing and shaft in
good condition, the nuts will not have to be tightened very tight
Too much tightening will allow the packing to cut the bronze shaft
slecve. The packing uscd is the best suited for the purpose and none
other should be used.

Checking Valve Timing

There are two types of camshafts used on BUDA engines. The
old style has a hase circle clearance of three thousandths of an inch
and the new style a base circle clearance of ten thousandths of an inch.

The shafts are distinguished by the markings at the front end
arcund the thrust ball.

The old type shafts have no markings, but the new type are
stamped ““.010 ¢l.”” Both of these shafts are, howevor, timed for
opening the intake valves at the same fiywheel position. The method
of timing each type of shaft is as [ollows:

Eage Twenly-four Be sure palves ore imed properly.



Croasg Section of New Shaft Bhowing .00 Base Circle

Be sure that valves are timed properly. Page Twenty-five
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Old Type Cam—Complete Resetting

When the poind of No. | intake cam (the second eam [from the
front) is down, set the tappet for this eam with 3 thousandths inch
eloarance with a feeler gaugs belween tappet and valve stem. Turmn
the engine in the direction of rofation until the Hywheel marking—
INT. OP. 1 & 4—is in the center of the bell housing inspection hole,
that is, dircetly up.  This is the position that the intake No. 1 shoueld
just start. Lo apen.

Ag the cams are all integral with the shaft, il iz not necessury
to  check more
than this one.
Now turn the
camshaftwiththe
gear removed, in
the direction of
ifsrotation-
cotnterclockwise
fopposite from
the dircetion of
the hands of a
lock) faciog the
wear end of the
cngine—until the
valve tappet
clearanecistalken
up and the tappel
adjusting screw
touches the valve
stem, starting o
liftit. Matchup
the unevenly
spaced holes in
thegearandshaft
flange and tapthe
gearinplace The

angle of (he gear
. Flywheel Markings Thraugh Inspection Hols in
tecthwilltumthe y r|§wm1 Hfausing

Check cam setling, Page Trwenly-sepen




gear as it is rapped into place. A few trials will show just what teeth
to have in mesh, to make the holes line up when the gear is in place.

Old Type Cam—Checking

When the point No. 1 intake eam (the second cam from the front)
is down, set the tappet clearance 3 thousandths of an inch with feeler
gauge. Turn the engine over slowly in the direction of rotation until
the tappet adjusting screw tightens up on the valve stem and just
starts to open the valve. Look at the fiywheel marking through the
inspection hole in the flywheel housing. The inspection mark will
be at, or very close to, the center of the opening.

New Type Cam—Complete Resetting

Thig is done the same as the old type, except set No. 1 intake
tappet clearance 10 thousandths of an inch instead of 3 thousandths
of an inch.

New Type Cam—Checking

This is done the same as the old type, except set No. 1 intake tap-
pet clearance 10 thousandths of an inch instead of 3 thousandths of
an inch.

All fiywheels are marked for timing before leaving the factory, so
the marks will come in the same location on all wheels.

When the camshaft is in place and the timing correct, the tappet
clearance should be checked and reset on all valves according to the
clearances given under the heading “Tappet Clearance.”

Tappet Clearance.

It is very important that the engines have, at all times, clearance
between the tappets or push rods and the valve stems. A set of
feelers or strips of spring steel of the correct thickness should be
obtained and kept for this purpose. These feeler strips may be ob-
tained from dealers or BUDA paris stations,

The recommended clearances, set when the engine is cold, are for
the various BUDA models as follows:

Uptod4l4-inchbore . . . . 8 thousandths on intake.
12 thousandths on exhaust.

Page Twenty-eight F.earn to properly diagnose your engine trouble,
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Feoler Strifr Under Valve Stem

4Y4-inch bore and up through 5inch
bore . . . . . . . . 10 thousandths on intuke.
16 thousandths on exhanst.
Check the clearances each week and reset the tappets when
NEeCcessary.

To Adjust 4l Pressure.
See that the oil is in good condition, that it has the proper body

and has not thinned out. Heat the engine up until the oil iz at its
natural running temperature. If there is not an oil pressure gange

Learrlto vraperly dingacse your engine teamnble, Page $wendy-nine




connected to the engine, screw one into the main oil line. There is a
V& inch pipe plug behiud the carburetor for this purpose. Run the
engine at about 1000 revolutions per minute,

If the pressure is above 15 pounds on the gauge, unserew the plug
screw at the top of the pressure relief valve a few turns (see cut, page
17} until the pressure drops to about 15 pounds, Then the space under
the head of plug serew may be measured, the serew removed, washers
of the thickness of this measurement slipped over it, and the gerew put,
back in place.

Ii the pressure is below 15 pounds, several of the thin washers that
will be found under the head of the plug serew may be removed, then
the plug replaced.

Throttle the engine downtoidlingspeed, The pressitre shonld now
be between 5 and 10 pounds.  1f it is much below 5 pounds, the oil is
escaping past the valve or bearings faster than it should. Sometimes
a Iitile dirt under the ball of the valve will cause low oil pressure.

The ball may be removed for the inspection of the seat by taking
out the plug screw and spring, and lifling the ball with s magnet made
from a small round file.

(Genuine Purts.

There is nothing mysterious or complicated in the design or con-
struction of the BUDA cngine. Service adjustments call [or Lhe use
of common sense and a slight mechanical skill. Service maintenance
and serviee repairs call for a greater degree of mechanical skill and if
vou do not feel competent to attempt them it would be wiser to have
the work done by an experienced mechanie.
~ There is one thing, however, which it will pay vou to wateh and
that is the replacement of worn out parts. Particularly where new
pistons, pins, rings, or bearings are fitfed, you should make sure in your
own inierest that these parls are of genuine BUDA manufacture and not
eheap imitalions or subsltitutes for the real article. The popularity and
wide distribution of our engines has caused a host of illegitimate or
“Pirate’ parts makers to spring up all over the country. They are
not. interested in quality and their only argument is price.

The use of PIRATE or non-genuine engine parts may save a small
sum on a repair bill and yet esuse the whole job to be done over again

Page Thiriy Keep radiator filled with elean water,
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in & very short fime.  For your protection in this matter, we are mark
ing all our spare parts with our trade mark, “BUDA" or our part
number and you should accept po other. There are no “just as
goods.”’

In addition to this the application of “PIRATE" parts voids
our guarantee and responsibility for the successful operation of the
engine, after these “PIRATE" parts have been installed, will not
be borne by us.

IV. Diagnosis of Engine Trouble

It is always well when the engine does not run properly to go over
1ts aceessories very thoroughly before atternpting any adjustment. or
repairs on the engine proper. When you do locate the trouble, do not
experiment if you do not know how to eorrect it. If you have made a
wise selection you will find that your engine is equipped with the
better known devices such as earburetors or magnetoes that are the
product of manufacturers who maintain servive stations for just this
reason. The very fact that they have these serviee stations shows
their willingness to back up their product.

In the course of our many years of experience in the mangacture
of engines we have had frequent oceasion to give service direct to
operators who claim there was something wrong with the engine, that
it was deficient in power and so on. The Serviee Department of this
company had occasion recently Lo analyze the reports covering the
calls made in one year. In considerably over ninety per cent of the
cases it developed that the whole esuse of the complaint was due to
defects in spark plugs, cooling systems, or lack of adjustment in the
governor, carburetor, or ignition system. In too many of the other
cases Lhe trouble was due to improper oil and no periodical inspec-
tion of valve tappets.

Testing Compression.

The power and smooth operation of an engine depends upon good
even compression in all eylinders.

To test the compression, the most practical way is to warm the

engine up, shut it off, then turn the crank slowi ¥. When one of the
cylinders in under compression, allow the erank to rock back and

Keep Radintor flled with elvan water. Page Thirty-one




forth. If the erank springs back and forth continuously, without any
loss of the spring action, the compression is good. If the spring action

dies out in two or three rockings, the compression is poor and the +’h
valves are probably not seating properly. If regrinding the valves '
does not help the situation any, then the piston rings must be eausing tp
the leakage and the should be examined. The above test should be

made on all of the eylinders. By opening all of the priming cocks,
except the one in the eylinder being tested, the poor eylinders may be
detected.

Backfiring Under Load.
Adjusted to lean.
Hag dirt or water in gasoline line or in float chamber of carburetor.
Casoline supply low.
IEngine not properly warmed up.
Spark plug wires mixed.
Valves sticking or not seating properly.
Ignition or valve timing incorrect.
Air [eak in intake manifold or gasket.

Engime Loads, Slow Pick-up, Black Exhaust.
Carburetor set too rich.
{“hoke iz closed or partly so.
Vacuum tank float sunk,
(Gasoline float valve stuck open—wateh for flooding.

Bagine Stalls at Tdling Speed.
Carburetor set foo lean.
Throttle stop serew naof adjusted properly, allowing throttle to
elose too [ar.
Spark weak, retarded too far, or plug gap too great. &w _ Q
Leaky valves. : ﬁ 3
Air Ieak in intake gaskets.
Cold engine. g

Engine Overheals.
Check ignition timing.
See that full retard and full advance are obtained when moving
control lever.

FPage Thiry-twop In starting a cold engine el if warm up slowly—never roce ik
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T.ean mixture,
Rich mixture.

.’l Dirty radiator.
Loose or greasy fan belt.
lﬂ Water pump inlet hose iz sucked shut at higher engine speeds.

Insert coil spring in hose or use a stiffer hose,

Engine Hard to Start.
Dirt or water in carburetor or gasoline.
Weak spark—burned or pitted breaker points.
Defective spark plug wires,
spark plug gaps too wide or plugs fouled.
Air leak in intake manifold.
Carburetor choke valve not adjusted to ebtain full choke.
Cylinders flooded with gasoline.

Spark Advaneed too Far,
Overheating of engine.
Excessive spark knock.
Engine kicks back when eranking.
Slight loss of power.
No difference in idling speed when [ully advaneed or retarded.

Spark Retarded too Far.
Overheating of engine.
Considerable loss of power.
Stalling of engine at low speeds.
Slow pick-up.

V. Dis-assembly and Inspection of
Engine for Complete General
Overhauling

REMDVE the radiator, fan, fan belt, bracket, wire tube, water

¥ -
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outlet, spark plugs, priming eocks, breather pipe, water
pump, grease cups, bayonet gauge and tube, electrical equip-
ment, earburetor and any other accessory that may get damaged in
removing the engine. The transimission may be removed also, if more

I slarting @ cold engine Lot it warm wp slowly—never voce . LPage Thirty-thres




Method of Lifting Engine with Wire Rling

threaded holes on the top of the evlinder head.

convenient. For
the lighter en-
gines use g
heavy rope or
wire sling and
pass this under
the eylinder
water jacket
between the
secondandihind
cylinders. Inthe
heavy models
vze a heavy repe
or wire sling
under each end
of the engine
and fasten to a
chain {all above
the cenier of the
exlinder Dlock.
Lf many cnpines
are to be re-
moved, it will
pay Lo make up
o pawr of forped
eve rings and
thread the ends
to fit the two

When these rings

are in place, pass a heavy bar or picee of timber through the eyes

and hook the chain fall around the bar at the center.

After the engine is removed and the oil draimed, elean the exterior

with a putty knife, gssoline and a stiff brush.

Next obtain several

clean hoxes for small parts, cap screws and holts.  Clean off a good
sized bench, one end of which may be used for storage of parig until

wanted.

FPuape Thirty-four Keep all wffusiable paris properly adjusted.
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Dis-assembling the Engine

Remove oil pan and bell housing.

Remove connecting rods and pistons.

Remove erankshaft and flywheel.

Remove oil pump.

Remove evlinder head.

Invert engine and remove water pumnp,

Remove evlinder block.

Remove valves, valve springs and push reds.

Remove camshalt and gears.

Inspection of cylinder block, pistons, push rods, ete.

First remove oil pet cock from side of oil pan, then turn it upside
down and place a piese of timber erosswize under each end of the
evlinder head so the engine will he gteary.

] it
-
i
j.'l_r'l.l_ f -
Metheod of Lifting Engins with 2 Eye Hooks

Heep all adjustobie ports properly aiiwsied. Page Thirty-five
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il Pan and Gear Cover.

After removing the fan pulley nut, the pulley may be removed with
a small puller, The pulley key may then be knocked out and the gear
cover removed, washed up and sef aside. As the cover is removed,
care must be taken not to Ioosen the pulley shaft oil thrower which will
drop from the pulley shaft, Note the way this thrower comes off , 50
it may be replaced correctly. The large end should face out toward
the front. Remove the small plate on the bottom of the oil pan and
take out the oil sereen.  Wazh the screen, plate and cap serews and set
aside. Remove all oil pan and gear cover bolis, and cap serews.
Drive out the two taper pins in the pan fange, driving {rom the
hottom of the engine toward the top.  Drive out the two taper dowel
ping in the gear cover flange,

The oil pan may now he lifted off. Care should be faken not 4o
tear the gaskel or the cork strip at the flywheel end.  The inner splash
pan should be taken out and the whole oil pan cleancd thoroughly,
then the splash pan replaced. 'The bolts, capscrews and dowels of the

Holding Rod Bolts in Removing Rod

Pege Thirfy-six Nuver Ipt the engine labor in bigh gear.
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Rempving Piston and Bed from Counterbalanced Engine

cover and pan should be washed and piaced in 4 box by themselves.
Next remove the lower hall of the Lell housing or flywheel cover,
clean up and set aside.

('onnecting Rods and Pisfons.

Before removing the cornecting rod bolls and bearing eaps, make
sure that the cylinder numbers are stamped on the connecting rod
bolt hosses of the rods and caps, on the apposite side from the cam-
shaft. These numbers are on all rods when the engines leave the

Neper lel the engine lobor in kigh gear. Page Thirly-neven
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factory, but rods may have been replaced in service.  Inremoving the
connecting rod caps from the rods do not take the bolts out of the con-
necting rods, and hold all shims to the bolts while the cap is being
removed ag illustrated on page 36, then examine the eaps to gee that
none of the shims are stuek to it. Heplace each nut on the holt from
whieh it was removed.

In engines using counterbalanced erankshaft weights, pistons may
be removed by the opposite side from the camshaft by letting the
pistons follow the counterbalanced weights as the crankshaft is
turned in its normal direction of rotation. Pistons and rods may be
replaced 1n a manner exactly vice versa.

Remave the piston pin set screws and the spring wire loeks at caeh
end of the pins, then drive the pins out with a small brass bar.

Replacing Piston Pin with Piston on Wood Block

Page Thirty-eight Keep the enpine og cleen ag possible.
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T'o remove Lhe piston rings, take three narrow strips of sheet metal
or old hack saw blades and insert them down bebind the top ring
having one of them at each end of the ring joini and locating the third
strip on the opposite side from the ring gap. This will form a skid
over which the ring may he
slipped on or ofl the piston.  ———
Repeat this process with the '
other rings. In case the rings
are to be used again, keep
them separate insuch a man-
ner that they will be put
haek in the same grooves.
Clean all paris and set aside.
If bushings and pins are hadly
WOTT, TeWw  OVergiazt  pins
should be used. These over-
sized ping ean be obtained in
sizes 5, 10, 15 and 20 thov-
sandths oversize at dealers
urd BUDA parts stations.
If the wrist pin bushings are
loose in Lhe rods, thev should be removed by pressing or peuding oul
with a bar.

It 13 necessary Lo remaove Lhe off punp drive ahaft before attempt-
g to remove the camshaft,

Crankshafl und Flywheel.

See if the erankshaft and camshaft gears are marked for timing.
There should be center punch marks on the ends of two teeth of one
gear and on the end of one tooth of the other. Ii there are none, mark
the teeth that are in mesh in this manner. As shown on page 40.

Remove the main bearing eaps and lift out the ¢rankshaft and fIy-
wheel. Replace the eaps, making sure the shims are in place. It
the bearings are in good shape and are to be used again, the Aywheel
reed not be removed, but in case new bearings are to be fitted, the
wheel ehould be unbolied. The bolts will be found to be a tight fit, so
eare should be taken in pounding them out that they are nol darnaged.

Removing Piston Rings with Skids

Koep the engine as clean as posaible. Puoge Thirty-nine



Gepr Train Shoewing Marking of Teeth

Clean up the shaft and flywheel and set to one zide. Caliper the
crankshalt journals with a mierometer to see if they are worn out
of round, or whether they have “fat spots.”’ If any of the journals
are found to be more than three thousandths out of round, it will bhe
necessary to heve them reground and fitted with new bearings, as it
is impaoasible to keep bearings tight on journals which are out of round
prore than this limit,

Hage Foriy Never usa carburstor choke more then ahanlulely necessary.




Crozs Section of Water Pump Assembly

Weater Pump and Water Pumyp Dirive Shaft Housing.

Roll the engine over carefully and gtand right side up on two
timbers placed crosswise near the end main bearings. Remove Lhe
waler pimyp as follows: Lake out the two samlil coupling bolts which
have their nuts facing the front of the engine.  Disconnect the cylin-
der Llock waler inlef eonnestion and remove the hose. Loosen the
wiler pump set serew, then pull Lhe pump out of the housing. The
housing isell mayv be removed now by taking out the three cap serews
in the fange. [ so desired the whole pump and houwsing sssembly
may be removed in one prece, bul Lhis st be taken wpart sooner o
later and the wethod deseribed above is the casier.  Clean the pump
and the housing containing the gear and shaft,  Then set them aside
on the bench.

("ylinder Hewd nand Block.

Lemove the cyvlinder head nuts and waszhers and place them in a
hox by themselves. A lug on the eylinder block and head will be
found at eachend. Inordinary cases, a screw driver applied between
the lugs will loosen the head, Work the screw driver crosswise of the
evlinder g0 as not to damage the gusket in case of slipping too far
hetween the lugs. After lifting ofl the head the carbon should be
seraped from the eombustion chambers and the eylinder head set
aside.  Clean out all drilled water passage holes in the evlinder block
and remove any dirt which will hinder cireulation.

Never wse carburetor cloke mare than almolulely necessory, FPiege Foriy-one



Next remove the valve enclosure cover, clean and set aside.

With a valve lifter raise the valve spring cups, letting the split
retainer locks drop out. These locks should be washed and placed in
a box by themselves. By centering the retainers on the stems, the
valve may be lifted out, but first mark them lightly alongside the slot
on the valve liead wilh & prick punch, if they are not already marked
with the numbers from 1 to 8. Do this when the valves are on their

seats,

The springs and cups may then be pried off of the push rods with
8 screw driver, washed and placed in the retainer lock box.

Test the push rods and see if they are sloppy in their guides. If
they have but very litile play, they need not be removed. If Lhere 18
much play, the worn parts should be removed and digsearded. By un-
gerewing the lock nuts and adjusting serews, the push rods may be
removed from the guides. Insome cases it is lound that the hardepned
bloeks in the push rod screws are found to be loose or broken, and it
will be necessary to replace the serews.  Tn all but one of the engine
maodels covered by this bookletf, the guides are held in by spiders, o
crabs ag they are called, and may be removed by taking out these
spiders. In the model HTU engine, these guides are pressed into
the eylinder block from the boltom and may be removed with a large
brass bar and hammer, if a press is not available. 1f these guides are
haramered out, the cylinder must be placed on a solid surface so as
not to spring the cylinder base.

Tdler Gear.

With a large wrench, or with a square bar {depending on the style
of nut), unserew the brass plug or nut from the end of the idler gear
stud, This plug has a lefi hand thread and unscrews clockwise.
Test the gear on the stud. If the bushing is not loose on the stud or in
the gear and if the teeth are in pood shape, wash it up and place it on
the beneh out of the way. If it iz worn badly it should be disearded.

Camshaft and Bushings.

Test the camshaft for fit in the bushingz. If there iz no play the
bushings need not be removed. I'ull the shaft out, leaving the cam
gear on if it 18 in good shape, and wash it up, If the gear is not in good

FPage Forty-two Pistons must fil exectly in reground cylinders
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Next remove the valve enclosure cover, clean and set aside.

With a valve lifter raise the valve spring eups, letting the split
retainer locks drop cut. These locks should be washed and placed in
a box by themselves. By centering the retainers on the stems, the
valve may be lifted out, but first mark them lightly alongside the slot
on the valve head with a prick punch, if they are not already marked
with the numbers from 1 to 8. Do this when the valves are on their
seats.

The springs and eups may then be pried off of the push rods with
a screw driver, washed and placed in the retainer lock hox.

Test the push rods and see if they are sloppy in their guides. 1f
they have hut very little play, they need not be removed. If there is
mueh play, the worn parts should be removed and disearded. By un-
serewing the lock nuis and adjusting screws, the push rods may be
removed from the guides. Insome cases it is found that the hardencd
IMocks in the push rod serews are found lo be loose or broken, and it
will be necessary to replace the serews.  In all but one of the engine
models eoverad by this booklet, the guides are held in by spiders, or
crabs as they are called, and may be removed by taking out these
spiders., In the model HTU engine, these guides are pressed into
Lhe eyvlinder block from the hottom and may be removed with a large
brass bar and hammer, if a press is not avatlable.  If these goides are
hammered out, the eylinder must be placed on & solid surface so as
not to spring the cylinder base.

Tiler Gear.

With a large wrench, or with a sguare har {depending on the style
of nut), ungerew the brass plug or nut from the end of the idler gear
stud. This plug has a left hand thread and unscrews clockwise.
Test the gear on the stud. If the bushing is not loose on the stud or in
the gear and if the teeth are in good shape, wash it up and place it on
the bench out of the way. If it is worn badly it should be discarded.

Camshaft and Bushings.

Test the eamshaft for fit in the bushings. If there is no play the
bushings need not be removed. Pull the shaft out, leaving the eam
gear on il it is in good shape, and wash it up. If the gear is not in good

Page Foriy-fwo Pistons must it exectly in regrownd cylinders
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shape, remove it as a new one must be used. IFf the hushimngs arc to be
removed on accoutt of being worn, a brass dowel pin will be found in
each one. ‘These were inserted from the outside of the crankease, and
muy be driven on through with a punch. When these are out, the
bushings may be knocked out with a hammer and brass bar. The
plate eovering the oil pocket of the rear bushing in the bell housing
should be removed with a screw driver for cleaning purposes. In
newer models and expansion plug is nsed, in place of this plate, and
this should not be removed,

{'leaning Crankcase and Cylinder Block.

Stand the crankease bottom up on gome boards oul of doors or
over a large pan and serub the stieky oil and earbon from the inside
with a stiff brush and gasoline. Remove this material from all
corners and [Tush the oil lines with clean gasoline.  An oil squirt gun
filled with gasoline is a good thiug for flushing ont the lines. 1f
compreased air is not available, the oil lines may be blown oul wilh
afoot tire pump. The eylinder block should be seraped free of carbon
and washed with gasoline. Take a bit of rag on a wire and with a
little gasoline serub out the inside of the valve guides. Now iry the
valve stems in them and if they sre oo loose the guides should be
replaced. They may be knocked oat with a brass bar and hammer,
pounding down [rom the fop.

Inspection of Cylinders and Pisions—Regrinding.

The evlinders may be checked for wear with an inside micromeler,
taking measurements in all positions the whole length of each eylin-
der. ‘T'he pistons may be checked with an outside micrometer in
several points below the third ring. If these instruments are not
available, the piston elearance may be checked with long feeler strips.

The correct clearance for the pistons i 1 thousandth inch for
each inch diameter of the pistons. For example, an engine of 41¢-inch
bore should have & piston clearance of 414 thousandths of an inch, or
0045 inch. To check the clearance for this engine, obtain two strips
of spring steel about 1 foot long and %4 or 34 inch wide. One of these
strips is to be 4 thousandths (.004) and the other 5 thousandths (.005)
of an ineh in thickness. Stand the thinner strip in one of the eylin-

Pislons must fif exectly in regrovnd eplinders. Page Forty-three
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ders and pass the piston for that eylinder into the bore, so the feeler
strip will be befween the piston and cylinder wall. Repeat with the
foeler strip in several positionz around the eylinder. Now do the
same thing with the thicker feeler strip. If the piston clearance is
correct and the piston and cylinder are quite round, the larger feeler
should be tight and the smaller one & little loose.

Mosl of Lhe cylinder wear comes near the top of the eylinder. This
is especially true where the top ring in the piston ends its upper stroke
in the bore. Generally a heel or shoulder will show here, which to the
inexperienced may appear as though excessive wear has taken place.
This is not always the ease ag often Limes the wear is more apparent
than real, and only the deeision of a competent mechanie or serviee
man should be accepted as a necessity for regrinding. The best
method to pursue in checking these cylinder barrels for wear is by the
use of ingide micrometers. Where these are not available the feeler
gauge method as outlined above may be used. TIf the eylinders are
found to taper more than 5 thousandths of an inch or if the eylin-
ders are found to be oul of round they should be reground. Al
four eylinders should be reground the same size, and it is best to
arind these either 10, 20, 30 or 40 ithousandths oversize, as these are
standard oversize, and the
pistonsarecarried mstock by
dealers and BUDA parts sta-
lions. After regrinding, new
oversize pistons should be
checked with afeeler gauge as
deseribed above, Itisnow our
practicetostamponthe heads
of the pistons the weights in
pounds and ounces. All pis-
tons are held to 1{ of an ounce
tolerance in our production.
In replacing one or two pis-
tons in arepair job, care must
be taken to see that the new
_ e pistons installed are of sgame

Fitting Piston in Cyl, with Feeler Strip weightasthepistonremoyed.

Page Forty-four The best ofl 2 cheapest in Lhe long run.
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VI. Assembling the Engine

f'l 1H1% following is a bricl outline of the best method to pursne in
reassernbling an engine which has been torn down for general

overhauling.,

1"t commecting rod bearings to their journals on erankshaft.

Fit piston ping to eonneeting rod bushings and pistons.

Tnstall pistons on the rods without the rmgs.

Grind valves, fit push rods, ele.

File piston ring gap to each cylinder.

Check the fit of piston rings and pistens in their eylinders.

With camshaft in place install the cyltinder bloek on the crank-
WEETS

8. Fit main bearings to the erankshaft,

0, Install the Hywheet.

10. Straighten the conneeting rods, and line up pHaslons.

Crankshaft, One Rod Aasd., Another Rod Agsinat Shaft with
Feelers Between 8him and Shaft

The best ofl is the cheupeat m the long run. FPage Fortp-five




11. Inztall connecling rod and piston assemblies.

12, Install bellhousing and o1l pan.

13. Install the oil pump.

14. Install water pump.

15. Set the valve timing.

16. Set tappet clearance.

17. Adjust idler gear.

18. Install gear cover and fan puiley.

Connecting Rod Bearings and Shims
Shims.

In all engines using foree feed oil system, it Is very necessary
that the main bearing and connecting rod shims are properly fitted
to secure the proper oil pressure on the journala.

Our design ealls for the brass tip on either end of these shims, which
with proper fitting of .002 clearance between the point of the shima
and ihe erankshafts, see page 45, will retain the oil within the bearing.
In the event these shims are fitted with a greater elearance than 002,
it leaves u passage Lhrough which the oil will be pumped. This causes
low o1l pressure and in many cases causes an excessive amount of oil,
to be thrown against the cylinder walls, and in eonsequence passes the
rings to form exeessive carbon in the eombustion chamber and on the
spark plugs. Tt is to avoid this that the above eomments are made,

In cases where old shims are found to be worm where they come
in eontact with the bronze bearing backs, they should be replaced
with new ones.

To refit new shims to old bearings, first remove the shims from
one side. Second, asceriain the thickness of these shims, and replace
with new ones of exactly the same total thickness. Follow the same
method when fitting the shims to the other side. After the proper thick-
ness has been found the shim tips should be fitted in the manner men-
tioned onpage45. The tension when the nutsare drawn tight should be
such that when the bearings are oiled they will just be snug. 01d bear-
ings ghould be fitted looser than new ones as they are already run in.

Connecling Kod Bearings.
In case the erankshaft journals are not found to be out of round,
it would be advizable to use the old bearings after they have been

Pege Foriy-siz Praperly reraped bearings are essentinl



|

refitted. If it is found that the bronze bearing has worn until it is
facing flush with the face of the connecting rod or eap, this trouble can
be overcome in the following manner: Prick punch the connecting
rod bearing shells so they may be removed and replaced without
being mixed or turned around. Remove one bearing ghell at a time.
Solder a layer of bubbitt or bearing metal on the face of the bearing
where it comes in contact with the shims. Removwe all burrs, and
replace the bearing in the rod or cap. Draw-file this layer of babbitt
until it is approximately 2 thougsandths of an inch above the face of
the connecting rod or cap. The bearing may then be tried for tension
and shims removed or inserted until proper fit is obtained. 1t is
always best to build up the bearing, rather than draw-file the connect-
ing rod or cap facings, as it iz difficult to file these correctly.

The shim faces of the connecting rod and caps are aecurately
machined before leaving the factory and care should be taken to
keep these faces in this condition.

Scraping New Connecting Rod Bearings
Firsr, take cvery precaution to see that the bearing is tightly and
property installed in the conneeting rod and eap. Do nol hammer the
" bronze bearing out of its original shape when placing it in the con-
necting rod. More cases of bearing Lrouble are canged by bearing
shells fitling the rods peorly than by poer seraping of bearing surfaces.

SpeoNTs, after the bronze bearings are installed in rods and cap,
they should be draw-filed and checked againsi a surface plate to see
that the faces are perfectly square. It is well to check each rod and
each cap against the surafce plate, and then check each rod and each
cap together. This is important as it will cause much delay when
seraping, if these points are not corefully worked out.

Turrp, draw-file flanges of the bearing until three thousandths
end play is obtained. At the same time it is important to see that
the bearing has the proper relief on the fillet. A tight fillet usually
means a burned bearing on one side.

FourTn, fit the shim tap as illustrated above.

Firra, the bearing is now ready to be seraped. At first the high
spots are found to lie around the sides of the bearing near the shims,
and the shaft will not touch the bottom, but in seraping out these

FProperiy sereped bearings gre casentiel, Fage Forly-seven
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View of a Well Scraped and of a Poorly Scraped Besring
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sides great care musl be taken not to extend the oil relief through to
hoth ends of the bearings, or too much oil will escape and cause low
oil pressure.

Do Not Use a File lo Relicve the Side of a Bearing.

This may seem to save time, but ordinarily it means trouble. As
meost mechanics are familiar with scraping, little can he said of facili-
tate this work, other than that we have here given s photograph of a
bearing as it appears when finished hand seraped at our factory.
After the bearing has been scraped, all nuts should be drawn up tight
to the place where the cotter pins are inserted,

Do not cut additional oil grooves in the bearings. Do not mix
force feed and splash feed
bearings or shims. They are
not interchangeable. The oil
relief extends clear through
the splash bearing and does
not in the force feed bearing,.

Volpes ond Guides.

If new valve stem guides
are being installed, they may
be pressed intothe blockfrom
the bottom by a simple rig
made of long #4-inch bolt and
several large washers, the
latter being placed over the
valve seats and the bolt
passed through the guides.
See page 51.

In grinding valves do not
uge a course grade of com-
pound, but a medium and a
fine for finishing. Use very
little compound on & valve.

It is general practice inmany
: Connecting Bo
repair shops to see how much " nufnuaqmﬁufl Besring

Properly ground velve seats make your engine efficient. Page Forly-nine




Force and 8plash Rod Bearing Assemblies

compound can be piled onto a valve. This only wastes it, allows it
to get into the eylinders and does not do a good job. A very hittle
compound smeared on the surface and ground to a polish iz the best
method. If 15 possible to get a mirror finizh on the valves and seats.
When thig is obtained, there are two methods of festing the valve.
With a peneil, made a dozen or more marks across the valve seat at
regular intervals around it, then drop the valve into place and with
a light pressure turn it aboul 14 inch with a serew driver. Remove

Puyz Fifiy Never run your engine if radiclor ie frozen




the valve and if the seat is gaod all of the marks will be rubbed off
to some extert, Another method is to cover the face of the valve
with a very thin coat of Prussian blue and lower the valve into
place carefully. With a very light pressure turn the valve about L of
an inch and then remove it. If the valve seat shows blue all around,
then the grinding job is satisfactory. Clean the valves und seats
with gagoline,

T'ut the aalve springs and cups into place, oil the valve stems and
drop the valves in. The easiest way fo insert the split retainer locks
is to place a little cup grease inside of each half and stick one-half at
a time to the valve stem in the proper place, while the valve lifter is
holding the spring and cups up. The spring and cups mav then be
lowered slowly into place,

et S ——
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Pulling Valve QGuidas in Block with *"Puller

Never run your engine i rodilor is frozen. Fuage Fefiy-one
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Before putting the cylinder block on the erankcase it would be
best to temporarily install the eylinder head to protect the studs.
This has to be removed after the engine is complately reassembled
for the purpose of removing any aceumulation of dirt.

Push Rods.

Drop the push red guides into place, pun on the crabs and tighten
down. Inthe HTU model the guides are pressed in and no erabs are
used. Insert the push rods or lifters after oiling them. Make sure
they are free in the guides, then insert the adjusting screws into each,

View of & Poorly Ground snd of Corrertly Ground Valve Seat

Fage Fifty-twe Careful checking of fywhesl is tmporiaal,



Eeplacing Split Retainer Locks with K. D. Valve Lifter

Before assembling the pistons to the vonnecting rods, it is always
best to check Lhe pistons in the evlinders to sec that proper clearance
has been obiained.

Wrist Pins,

The wrist pins must be driving fit in the pistons, This is import-
ant as a [oose pin will soon osecillate and cuf the retaining screw if it is
loose in the piston. It is customary to place the wrist pin serew side
of the piston to the front end of the engine and the eylinder number
side of the rod toward the opposite side from the camshaft.

In order to install the piston pin lock screws, it is necessary Lhat
the holes in the piston pins line up exactly with the holes in the piston
pin bosses.

Careful checking of Mywhee! is importani, Page Fifty-three
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The wrist pins are held into the pistons by a double lock, one ¢
them being a two-diameter serew, which goes through one piston boss
and both sides of the wrist pin, the other being a spring steel lock, one
of which is placed in a groove in the piston boss at each end of the
wrist pin.

After the pistons have been assembled to the connecting rods, i
will be well to try again the fit of the pistons in the evlinders to make
sure that the pistons have not been distorted while fitting the pistor.
pins. These pistons without the rings must be free in the cyvlinders.
By checking with feeler strips the roundness of the piston may he
determined.

Pistons and Rings.

On a general overhaul job it is advisable to fit new rings to the pis-
tons. The “‘Genuine BUDA” piston rings are individually east.
accurately machined and are best suited for the purpose. The ring
joints should be filed until they have the proper clearance. The clear-
ance should be one thousandth inch for each ineh diameter of ring.
They should be checked in each cylinder by the following method.
Ingert a piston into the eylinder to be fitted bottom up. Press the ring

Checking Ring Gap in Cylinder with Feelers

Page Fifty-four Never race your engine under any circumstances .



into the e¢ylinder
and fat up against
the piston boitom.
The ring gap ecan
now  he  checked
with a feeler pauge.
Be sure the ring
grooves in the pis-
tons are clean, then
slip the ring into
place with the aid
of a small skid as
illustrated on page
39, These rings
must be free in the
ETOOVES, If they
are tight fthey
should be removed,
and the grooves
Inspected for any
burrs.  The rings
may be smoothed
by laying them on
o flatpiece of emery
- cloth on a surface
View of Scraping Main Bearings in Crankeage plate or flat board
and rubbing them.
Care should be taken that even pressure is applied to all parts of the
ring, otherwise binding will follow. After the rings have been properly
fitted to their grooves, try the pistons in their respective barrels
and see that they move up and down freely, If there is any bind-
ing or tightress it is probably due to a tight ring or dirt in one of
the ring gaps. This trouble should be rectified or a ring score in
the eylinder will result,

N ever race your eagine under any civeumstoncer. FPape Fifty-five




Camshaft.

Install the camshaft in its proper place. If the bushings are to be
installed, which should scarcely ever be necessary, they may be
pressed into place, drilled and pinned like the old ones.

It is very hard to ream these properly without a line reaming fix-
ture, so great care should be exercised to see that these bushings are
reamed in line is a hand reamer is used. The camshaft should not be
tight, and should slide into the bushings with little effort.

Cylinder Block,

Place the crankease right side up and place a cylinder base gasket
down over the studs. Use genuine BUDA gaskets in all places as
they are of tough material, and graphited to prevent sticking and
tearing when being removed. It is not neceszary to shellac the evl-
inder base gasket as the studs hold it in place. Lower the block onto
the studs and bolt down, drawing down evenly on the nuts.

Main Bearings.

Main bearings should never be scraped while the flywheel is
installed on the erankshaft. From the above discussion on shims and
connecting rod bearings, there is little to be said, as to the geraping of
main bearings, as mosi good mechanies have learned by experience
the best method to follow.

The same precaution regarding fillets, shim tips, etc., should be
carefully followed. The end play for the erankshaft is taken up in
the center main bearings, and is held to 4 or 5 thousandths of an
inch.

Check the clearance between the main journal flanges and the
other two bearings. The rear bearing should have at least 25 thou-
sandths of an inch clearance from the shaft flanges, and the rear
end of the front should be the same. The distance hetween the
crankshaft gear and the front end of the front main bearing shouid
be no less than 6 thousandths of an ineh when the shaft is pushed to
the rear. The clearances are important as insurance againat binding,
due to expansion. In the case of new bearings, the shaft may be set
up tighter than with old ones, but should never be set up 8o tight
that it cannet be turned with the crank.

FPage Fifty-siz Buy only genuine Buda parts for your engine



After finishing scraping the
main bearings, see that oil holes
in the crankshaft line up with
the oil grooves in the main bear-
ing. At the same time see that
theae oil grooves are of aufficient
width and depth to supply the
proper amount of oil to the
connecting rods. These grooves
should be approximately
5 inch wide and 14 inch deep.
I't is always best after scraping,
to blow air through the oil line
te remove the dirt or chips
which have fallen through the
holes in the bearings.

Flywheel.

Indicating Flywheel with Dial
Indicator

In replacing the flywheel, it is important that no dirt or chips be
allowed to remain in the crankshaft flange recess in the Mywheel or

Indicating Flywheel with Feaslers

the wheel will rin out of true.
=et the wheel on the flange and
line up the holes. There is an
odd or unevenly spaced hole, 5o
the wheel can go on in just one
position. Shove two bolts part
way through the flange and
wheel from the inside of the
engine to act as guides. With
two smaller bolts in diagonally
opposite holes, puil the wheel
into place on the crankshaft
flange, by pulling evenly on
these amall bolts, watching all
the time that the wheel is going
on giraight.  When in place,
drive inthe two bolts which were

Buy only genuine Bude Parls for your cagine,
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Ty ] Mirst inserted as guides and also
drive in two others. When the
nuts are in place, the two small
bolts may be remaoved and the re-
maining two flywheel bolts driven
it and the nuis serewed on.
Tighten the nuts very tight and
insert cotter pins. If the wheel
is not properly tightened, it will
loosen up and muke anoise resem-
hingaloose rod or burned bearing.
If o flywheel Tuns out cxees-
sivelyv, it indicates an out-of-bal-
anced engine, and at the same
: — e — fime may cause cluteh trouble,
Lining yp Pistons With Steel For this reason it is necessary { hat
the fivwheel be checked. We have
hiere illustrated two meihods of checking, Page 57 shows the method
of using a dial indieator. This may he elatnped on the face of the
fiyvwheel housing with the point of the indicator placed against {he
fauce of the flywheel. The engine
should be turned slowly and the
high and low sides of the wheel
noted. 1f the fAywheel runs out
more than eight thousandths, it
siould be removed and the erank-
shaft flange recess inspected for dirt
or other foreigr. matter. Page 57
also shows a method which may be
employed in case a dial indicator
18 not available. A bar may he
clamped to the face of the ilvwheel oo
housing and feelers inserted af i | T
different points as the engine is S
slowly rotated by using various : b :
thicknesses of feelers. The amount l?mn! ap Pigtons with Steel
the flywheel runs out may be noted, Square at End

Poge Fifty-eight Muke o weekly fnapection af your engine & habif,




Lining Up Pistons,

Place the engine upside down on the floor and bolt one connecting
rod with piston attached to the proper shaft journal. Be sure the
rod is turned the right way, but let the piston and rod project up
and not down into the cylinder. It will be noticed that the piston is
reversed in this position and the eylinder number on the rod will be on
the camshaft side. With the air of a 12-inch steel square the piston
sides should be checked lor slignment as shown on page 58.

The square should be checked for accuracy by turning it around
and comparing the inside and outside of it. The piston should be first
placed in the position as shown in the upper illustration, the square
placed on a flat bar of steel or straight edge extending across the
crankease or on one of the eross webs. The blade of the square should
be af the center of the piston. When the piston iz perfectly perpen-
diewlar with the crankcase, the square should be placed on the crank-
case Hange at the right angles to the first position, with the blade of
the square passing up past the center of the wrist pin hole, or at the
center [ine of the piston as shown in the lower illustration. If the
square does not touch the piston from the third piston ring down as
shown in the illustration, the rod should be gripped with a large
monkey wrench at its center and bent until the piston lines up with
the square.

Ingerting the Pislons.

Make sure that crankshaft oil lines are free and open, then oil
the eylinder walls, pistons and bearings. Spaece the piston ring gaps
evenly around the pistons, then insert the pistons with the wrist pin
set screw to the front or gear end with the cylinder numbers on the
rods to the opposite side from the camshaft. The chamfer or bevel at
the bottom of the eylindars should allow the rings to enter without
any trouble, Replace the bearing caps so the number sides corre-
spond with those on the rods making sure the shims are in place.
Belt the eaps down, taking the strain evenly on the bolts. These
bolts have two cotter pin holes. The lower onesg, that is the ones
farthest down the bolts, should be uged if the nuts go down far enough.
In tightening the nuts, never turn back the wrench in case & hole has
been past, but tighten down to the nexl slot or use another nut if it is

Make a weekly insvection af your engine ¢ habil. FPege Fifiy-ning




too tight for this. In tightening the bolts if any are found to streteh
they should be replaeed.

O Pumyp.

It is very seldom found necessary to remove the cover of the oil
pump gears, but if this is removed, care must be taken to see that the
gasket used on the plate is the same thickness as the gasket removed,
otherwise there is excessive end play in the oil pump gears and oil
will pasa them, resulting in low oil pressure. Insert the driveshaft
serews, Place the oil pump over the shaft and screw down, maling
sure the drive shaft enters the driveshaft slot. Revolve the crank.
shaft slowly and feel the pump driveshaft, mading sure it ig free and
has a little back lash in each erank position.

The models MU and WTU have a different, shalt arrangement than
the others. The driveshaft is inserted from the outside of the engine
and held in place by a cap with gasket which is situated behind the
position of the earburetor. The assembling of the pwup is the same
and it ghould be lined up and checked for back lash the same as abave,

The HTU engine hae the oil pump in the oil pan. Fhe pump may
be assembled, but should not be fastened into the pan until after the
pan is fitted to the engine. The driveshaft is at the rearend, Tt also
drives the governor and is inserted from the top of the erankease.
Care should he taken that the thrust washers of these pump shafts
are in place before the shafts are inserted. A washer goes on each
side of the gear.

Owl Pan.

A genuine BUDA graphited gasket should be shellacked to the
crankcuse. The lower half of the bell housing or fiywheel cover may
be fitted into place. Care must be taken to have the aluminum ol
retainer come up against the rear main bearing cap as the lower half
of the bell housing is put inplace. If it does not, it should be removed
and more gaskets placed under it. The dowel pins should be inserted
before the cap screws are tightened down. Obtain a cork strip from &
BUDA parts station and shellac to the lower half of the bell housing
at the oil pan joint. If the old cork is in good condition and did not
leak oil, it may be used again.

Fage Sixty Be sure your rodiator s full.
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Lower the oil pan into place and bolt down evenly after Ioeating
the position with the dowel pina, Do not shellae the oil pan gasket on
hath sides, The graphited surface is to prevent sticking and tearing
of the gasket when the pan is removed.

On the model IITU the gaskets should be shellacked to the oil pan
only. After installing oil pan the pump and cover may be fastened in
after firsi replacing oil sereen and separator in their proper places,
Waler Pump.

In case the bronze sleeve on the water pump shaft is badly worn

by the pump packing, the whole shaft should be replaced. Tt is &
difficult matter to keep a water pump from leaking if the bronze sleeves
are badly worn. Remove the cover from the water pump and see that
the rotor iz tight on the shaft. Before leaving the water pump see
that the holes for the passage of the grease are not stopped up with
dirt. See that the grease actually finds its way to the packing.
If the fan and water pump driveshaft bushings in the housing are
worn so the shaft has a sloppy fit, Lo exceed .010 clearance, they
should be renewed. This applies likewise to the bushing in the gear
cover.  These bushings are pinned into place with brass ping and care
must be taken that the oil slots line up with the oil poekets and oil
holes. These bushings should be reamed together when the housing
and cover are in place, in order tao get Lthem perfectly in line. The
ousing and cover should be removed after reaming and all chips
washedout. The water pump housing and shafi may then be assembled
to the engine. See that fan and this shaft have at loast four thou-
sandths of an inch end play. If they have more, take the clearance
up with brass washers placed over the shaft up against the gear.

Check the crank, idler and water purmp gears for back lash. The
gears should be set “no lash- no bind”’ which means that the lash
should be none or very little, and vet no hind. The gears may be set
by shifting the idler gear stud by loosening the three cap serews that
hold it. Tt may be impossible, in the case of old gears, to remove all
of the lash in this manner, but a little will not do any harm, as the
gears have worn in and have a good bearing on the teeth. Do not
attempt to replace a worn bushing and idler gear as the result will
probably mean that the hole in the bushing will not be reamed true
with the face of the goar.
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Make sure the idler stud screws are very tight and the heads
wired. Place the idler gear over the stud and thread in the left hand
retaining nut. In case of a new gear, be sure it has a lit{le end play
on the stud when the brass nut is in place.

Checking Valve Timing—TRefer to page 24.
Gear Cover.

The gear cover may now be fitted, after making sure all lock wires
are in place. If the old graphited gasket iz in good shape it may be
used again. If a new one is used, it should be shellacked to the cover
only, and rot to the case. The dowel pins will locate the exact posi-
tion of the cover. When in place, tighten up with the cap screws and
bolts, pulling up evenly on them. The il thrower collar should be
slipped over the fan pulley shaft before the pulley or woodruff key is
put in place. Muake sure this oil thrower is on the right way. The
large end should face the front of the engine, that is, out.

Cylinder Head,

With the engine upright, remove the evlinder head which was
temporarily fitted before the block was installed, and elean the gasket
surface of the block and hesd, making sure the cylinders and piston
tops are clesn. Slip the old gasket down over the studs after mak-
ing sure it is not dented at any place, or damaged in any other way.
Use no shellac on the gasket, but a little cup grease may he smeured
on the sides of the gasket if desired. Shake the eylinder head around,
making sure there is no loose dirt in the water jackets to drop onto the
gasket, then lower the head down over the studs. Great eare chould
be taken in tightening down the head, but before a nut or washer is
put in place, the spark plug and priming cock holes must be plugged
with corks or plugs to prevent any material from getting down into
the evlinders.

The following diagram and description will show the proper
method of tightening down the eylinder head, see page 61.

The center row should be tightened down quite tight, first stariing
from the nuts between the second and third eylinders, and working
toward the front and back alternately. The outside rows should then
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be tightened a little, by alternating trom one side to the other and
working alternately from the middle of the block toward each end.
In this way the gasket gets worked out towards the sides as it is com-
pregsed and is then compressed evenly. When all of the nuts have
been tightened s little as mentioned above, they should be gone over
again in the same manner, until they are properly tight. A little
judgment will have to be used by the person doing the work, as to
when the head is tight. This depends upon how long the wrench
handle is and the strength of the person using it. If too much strain
15 used, the nuts will strip on the studs.

When the engine has warmed up on its first run after the head has
been fitted, the nuts should be pulled down again, or oil will seep
through the gasket.

Mounting lhe Engine.

The engine is now ready for the chassis and may be placed into it
in the same manner as it was removed. The eleetrical equipment may
be placed on the engine before or after it is installed. The setting of
the ignition is taken up under the heading “Ienimox.” The fan
pulley and fan should be fitted before the radiator is replaced.
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PISTON DISPLACEMENTS CUBIC INCHES 4 CYL. ENGINES |
STROKES

[BORE] 4 48 | 434 [ 498 ] 434 | 436 [ 44 [ 4%] 5 5% 5% |57 | 5% | 5% [5% [5% 6 [ons]6u]6non

356 [153.9 [158.7 (1635|1084 [ 1732|1780 192.8 | 1578 | 1924 (19721202 0) 506,83 2116|2165 |221.3 |226.1]230.9 [235.7 [ 2405|245 3 | 2504

SBe|159.5 |164.4[169.4 [ 174.4[179.4 [184.4]189.4 [ 153.3 [ 199.3 [ 200, 209.3/214.31219.3(224.3| 229.21234.2| 239.2| 244.2 | 240.2| 254.2| 2592
3 74 | 16%.11170.31175.5[180.6 [ 185.8 [ 190.9 | 195.3[201,3 | 206.4[311.8]296.7 | 221.9 | 327.1 | 232.2 | 237.4 [ 2423 | 247.7 1252 .9 258.0/263.2| 268.3
D'He 1702 1176.2|181.5186.9] 192.2 | 197.6 2029 |208.2| 213.6 | 218.9 | 229.3 | 229.6 | 234.9| 240.3 | 245.6 | 25 7.0 256.3 | 261.6 267.0 (2723|2777
334 [ 1767 |182.2[187.7 | 193,3 | 198.8 |204.3|209.9 ] 215.4| 2209 (226.9Y231.9) 237.4 [242.9 | 248.5 | 254.0 [259.5| 265.0| 2705 | 276.1 | 2818 | 287.1

IW4e] 122.7 | 188.4 [194.1}199.8[205.5 [210.7 | 2169 | 225 6 | 225.3 | 2340 239.7 [ 245.4|251.2| 7563 | 262.5 | 258.3 274.0] 279.7 | 285.4 | 21,1 36.0
37 | 188.7[194.6200.4 [206.4 [212.3]218.2[224.0|220.5| 235.8 | 241.7 [247.8 | 252.5 | 250.4 | 2653 |27 1 2 |277. ] 263.0| 289.9(294.3 | 300.7 | 300.8
| 3'%4e | 194.8[200.9] 207.0|213.1|219.2|525.3|231.3 | 237.4 [ 2425 | 24n & | 2587 [ 261 8| 276 274.0 [280.0{286.1] 292.2[ 208.3 | 304.4 | 3705 [ 3188

85" BUDA|ENGINES IN CiRGLE
47 2611 [207.4[213.6[219.5 | 226.2|252.5 [ 236.8 | 245.0 2513 | 2576 | 262.9 | 270.2 (276.5) 282.8 [289.0 [295.3| 301.6| 307.9 | 314.4 | 320.5 | 326.7

4V¥g | 207.4 2120 200.3]2268(222.3|230.8] 246.3) 2528 2502 2657 |2r2.2 |278.7 [285.2 | 291.8 |298.1 [304.6 | 311.1|317.6 ] 224.1 | 330.5 | 337.0

4Ve [2138(220.5]|227.2[2239 2405 247.2|253.9| 260.6 | 267.3 | 274.0{ 280.6 | 287.3 | 294.0 | 300.7 |307.4 [314.0[ 320.7 327 4 338 1 3403 | 3475 |
4% | 220.41227.2|239.2]241.0[ 247.9 | 254.8 | 261.7| 268.6 | 275.4 282.3 | 299.2 1 296.1 | 303.0[209.9 [316.7 [322.8| 3305337 3 [ 394 2 3511|3553

hv& 226.9 | 234.0 1 241.1|248.2 | 255.3  262.3 | 269.4 | 276.5 | 280.6 [ 200.7 | 297 8 1049 ._mm__ 319.1|326.3 [333.4 3475|3548 [ 301.7 | 3588

4340 | 230.7[241,0[248.3 | 255,6 | 262.9) 270.2| 277 5 | 284.8 | 292.1 | 299.4 306.7 {3140 [321.3 | 32B.6 [336.9 | 3432|3505 | 357.2 (3851 |372.4 [a75.7

4 %5 | 2405 [248.0]355.5 | 263.1 |270.8 [ 278.1| 265.6 | 293.7 [ 3007 [308.2 | 315.7 | 325.2 | 330.7 | 338.2 | 345.8] 353.3 [ 360.81 3653 375.8|383.3 /3909

4% | 247.5 |256.2| 262.9 | 270.7 | 278.4| 286.1 | 253.8{ 201.6309.3[377.1| 3248 | 332.5 | 340.2 348.0 3557 (36343712 [ 378.9 | 3867 [ 394.4 4021

4Y: |254.51262.4270.41278.3|206.3|204.2| 3022|3102 | 318.1)326.11 334.0 | 3415 | 3483 [357 B | 3656 373.7 (161.7) 369.6 | 397.6 |405.5 | 413.5

A 261.6 | 269.8| 278.0 | 2651 | 294.3 | 3025 310.7 | 398.8 | 327.0| 335.2| 343.4 13515 | 3557 357.9 [376.0384.2| 33544005, 408.7 [410.9 | 425.1
AW 268.8 [277.2 | 285.5 |294.0 [ 3024 | 110.8[ 3192|3276 [ 3360 [ 3404 352.8361.2| 369.6 | 3780 386.4 | 394.8) 403.2[ 411.6 420.0 [420.4 | 4368 |

4%ia | 276.1 [284.7 | 293.4 [302.0{310.6 [119.2[ 3279|336 5 [ 345.1 | 3533 | 382.4 [ 3710|9795 3890.3 [396.9 [ 405.5| 414.2] 422 8431 4 [ 490.1 | 4427
| 4% | 28352924 |301.2|310.1|319.0| 327.8] 336.7 [ 395.6 | 354.4 [ 363.3 372.1 | 381.0 | 389.9 | 298.7 | 307 & ﬁ?f_ﬁ_uﬁ;tﬁ#i

416! 291.1[300.1309.2 [378.3 [ 327.4| 3365 | 395.5 | 354.7 | 38a.8 | 3729 | 3820 391.1/400.2|409.3 | 418.4[427.5| 436.6] 445.8 [454.7 | 463.8 | 9775
4 Yp | 208.6308.0,317.3 |326.6|336.0| 345.3| 354.8| 384.0|373.9 ] 382.6] 392.0[401.3 [410.6 | 420.0[29.2 [138.8| 44n0 [ 357 3 46e 6 4760[+383
4 ¥ | 306.3|315.9 | 325.5 |335.1] 344.6354.2] 3008 373.4[382.9 | 30281 4021 4116 |421.2 | 430.8 | 990.4 | 49,5 | 45,5 | 4831 [4787 48824974 |

57 [314.[32a0]3038 3436 (3534 3632 [373.0(3820 [ 592.7 [ecas| 4133 [422.1 43,9 |41 458 |40 4] 470 2 am1 0 490.8 {500.¢ E10.5)




THE BUDA COMPANY
SERVICE WARRANTIES AND POLICIES

The Bude Compony hes adopted the followlng o5 itz 3arvice Worrenties ond Folicies

I. STANDARD SERVICE WARRAMNTIES:

{2} Bubfect to the provisions of paragraphe "B 1o "F° inthysive The Buda Compeny gquormatess Ha
praoducts uq-u:in:]:!daiemi" mr?hg:fﬁ: o workmonship as follows:

Ot hi?hway. Rail Car and Locomotive Egquip- Six months from date of shipment but not to excesd

men ninety dayr or 15,000 miles of etV iow,
Righiway Dlesel Truck and Bus Envgines 100,600 Miles, or one yeor Iram dote of shipamant,
walchever gholl livgt ocewr.
lacks and Railread Equipment Six months Yvm dote of shipmen:.

Agriculural, Industrlal, Oi] Field, Morine, Six monthe from dete of ehipment but nol 1o excood
Eleciric Qenerator omd Skep Truck Equip- ninety deoys o serrice.,
ment. gic., sther than oa liated bolow:

Marine pleasure craft propulsion, Marine Coe year from dote of shipmant
em-u;.'\glnql' and slondby, ghd Fire Fighting
equipment,

Provided, however, that Ihe taranies of The Budo Company on malerials or equipment which
ore puichgsed from an eutside source shall be Limifgd ta 1§c guorantee of the outside monu-
facturer o The Budg Company.

(B] Parte rotumed, tronsperiztien cherges propoid, of Porchoser's ek awud with parmission of The
Buda Company, which ore lound by The Bldg Compeny to ba delettive in Hokbriol or werkemom.
ship, shall, at the opHon of The Buds Company, wither he repeoired, replaced ar sredited, ond it Is
agraed that the Hability of The Budg cmﬂny i expressly ited to Auch repalring, repldcement
or credit.  Any womranty is vodd umless choser provides proper core and storage af units or
paris fram date of shipment to dote placed in sarvics. Mo clalms will be allowsd which in the
opinion of The Budz Compoay result Hom wgils or ports having besn subjected 1o cbuse or nagled
of whete loilure has been eouged by gecldent,

nor ler any expense Wcumed lor materials farrizhed or work dose by or for The

or
custames or users of products af The Bude Company in conmeclion with ar dus lo asy alleged
detocts unless previously cutherized by The Buga Compgoy in writtnyg,

fd] The Buda Compony assumes ne tesponsibility lor contingent Lability threugh the failwre of any
product or part therefor.

te) I The Buda Company renders servise on an allegadty dafective produst of Us masulacture and
the said preduct is found not ta b lqulty the Limg 'I::Il; éxpenss chargeabls lo puch service shell
be charged to and paid Ly the porson er finn whao requegted zuch work e be dema,

{f The Iullomeleinicm&tivn must be sybmitbed with gl Tequests for adjusiments covering ffald

me1vice and olleged delects:

1, Owaers nome ond address. 5. Informatlon as to the noture of the troubla,

#. Descripticn ond mode] number. 6. Date aciually placed in servies.

% Beriul oumbar (if any), T Accumuiated days or miles of servies,

4. Type of servics, & Moke and modsl of cremocioted equipment if nmed

with other machinery.
L TFIELD SERVICE:
KA. Engins Division

{ul Field eervice fucilities cre maintoined by (al distribulors and (b] by marufochuers uslng

engine products in equiptent manufochured them, All séquosts for Held service

must be hondled thrnufh the distribuler ar mmmuiachus: who sold the squipment and any

mmgta; tecelved direct from sub-distribulors, donlars or users will bo referred to the ap-
projpriole party,

B. Reoilrocd and Industiol Divisien lexeapl Exeth Bollis, lndustal Traciors emd Truocks),

fa} The Rallrond ond Industriel Divisien of The Bude Compuny moistalps fobtory hield service
facillies for tha bemslit of relloods and industcic] users of Buda roilway ond industric]
equirment which lacililies can be provided upea wrlllan request to tke foctory,

C. Earth Drills ond ladustdial Tractors ood Trucks.

Fie.g ied fooilities | quipmont hooed direct from The Buda Compon Closs A"
ter 1'1; “d[:m urnila‘hlnw-::;d on ul; ::";ha; -] wﬂin-?in paregraph ”E’E'r ({}hghqm.

(b) Field service focilities for equipment purchased by vaers other thon Closs “A" rallrosds cw
usually meinioined by the distributors of thess producis im their eapactive lerritories omd
“tqn“?lg Egcr':uch service recaived direc! hom gueh terribarios will be reforred to the appropri-
o HIT

3. Geaeral:

ta] The Budo Cempany reserves the right to improve ils products thiough changes in design or
incorporote xm.-jur cherioes

materials without being chligated 1o it producty of prier mesu-
{aciure,

b Ko dj'"w"'f‘h?ﬂul" or ﬁant % guthorized &nmd ony business I the nome of :ﬁm’ ]
incur cay Nabilities o igatitma on baha Budes Company unleoss apecitically wo
autborized in wriling by om oHicial of The Budea Compeany,




