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Home of BUDA,
the Engine

= HIS company has produﬂe{i'
o line engines since 1910 and in this &
| time has built and sold in quant!-' e

ties one, two, four, six and eight cylinder = -
engines all of the four-cyele type. Our
manufacturing experience dates back to
1881, as we have been producers of
quality produets since that time. Many
~_ of the most prominent commercial ve-
"ﬂ hmlesr and other apparatus using the
*-“‘-'_x internal combustion engine both in this
. muntry and abroad are eqmpped with
Buda engines. Through our years of
experience we have built and maintained
" a production organization of which we
~are proud and we take further pride in.
e .the long list of manufacturers who, by -
A spemfymg our product, have testlﬁed to
- their confidence in our engines and our
~ business principles. Tt has always been
our endeavur to manufacture one grade of
material—the best. We feel that the in-
areaﬁlng use of our products thmughauf. L
the world is an appreciation of QuaLtry, S8
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Introduction

VERY owner of a BUDA engine can rightfully expect
years 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 ean 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, it requires reasonable care and operation, for
a few minutes of great abuse will noticeably shorten the
life of even the BUDA,

The operator must do his part. So far asis in his power, he
should study carefully and put into practice these instruc-
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 serviee
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 direct about any doubtful subject. Please address
the Service Department of this company at Harvey, Illinois,

mentioning this book.
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I Timely Hints
THI- engine ghould be kept clean and oil |

lowed 1o collect on the wires or electrical "

Keep the radintor filled with clean water

the engine without water in the cooling system,
an overheated engine. 1f the radiator leaks, hay
not use radistor cements that are applied interna
tle cooling action of the radiator. ‘"

Use the earburetor choke no more than necess
raw gasoline to enter the eylinders, pass the pistons and dilut

In starting a cold engine let it warm up -Blnw‘lg._tz oy }

Do not race the engine under any circumstan euig
truck fast for the first 500 miles. b

If the engine knocks on hard pulling, retard t
operates smoothly. This will give just as much pow
on the engine.

Do not let the engine labor in high gear. !
The transmission is there for that purpose. It
strains his car in trying to make the hill ”on

Do not run the engine if the radiator is fro; n.
to the inside and outside of the radnbm‘ nd ¢

To start engine in celd 3 €
sions with choke valve
Open choker half weg
This will eliminat
a satisfactory 1
choker lever tu

choker on—wai




Remember

When Driving for Someone
Else, Treat the Machine as if
It Were Your Own. Do Not
“Abuse It. More Trouble Re-
sults from Abuse than from
Any Other Cause.
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II. Care of the Enging;{ ",

GENERAL inspection of the engine should be
A lar intervals, to insure long life and to prew:
while on the road. One hour a week spent on t

will save time and money in the end.

What to Do Each Day

1. Check the oil level on the bayonet gauge and ad
supply if necessary. -

2. Turn down water pump grease cups.

3. Fill radiator. e

4. Make sure ignition wires and terminals are tight. T e

=

What to Do Every 500 Miles or Every '

1. Drain oil and replace with fresh to the proper lev
2. If magneto, starter and generator are used, give be
drops of oil (3 in 1).
8. Give fan bearing a few drop of light oil.
4. Tighten water pump packing nuts until snug.
5. Tighten fan belt if loose - / -
6. Clean carburetor gasoline
month. B
7. Tighten all log

se nuts, bolts and cap screws,

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

2. Remove cylinder head and clean carbon, %

3. Drain oil and flush out oil pan. Do not use kerosene for ring-
ing; use one gallon of cheap light oil, or regular flushing fluids which
can be purchased at ol stations. Drain this rinsing oil, and ref]]
erank case with fresh oil to the proper level,

Do not. rinse wit},
kerosene. _ .
4. Remove oil screen and clean it. )
Pagy iz ¥ } —
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5. Clean carburetor gasoline strainer.

6. Drop and elean oil pan and inspect bearings.

What to Do Each Year

1. Give the engine a complete general overhauling.

ITI. 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 controlled by a erankshaft to which
“each of the 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 full revolution of the
crankshaft.

By ““one cycle of the engine’” is meant the complete cyele or circle
of operations which takes place in the engine from the time the charge
of gas is first drawn into the cylinder until it is again time for a new
charge to be drawn in.

In the four-stroke cycle engine four strokes are required for one
complete cycle of operation, i. e., one down stroke, one up stroke;
one down stroke, one up stroke,

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

These four 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 eylinder, the intake valve and the
exhaust valve, 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 crank case, and driven at half erankshaft

speed, through gears driven by the crankshaft. They are closed by
springs.
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If the erankshaft of the engine is revolved until J
oeeurs, the following action takes place within the e

Upon the Suction Stroke (a) of the piston ﬁh
mechanically opened, and as the piston moves dc
drawn from the carburetor (by the partial vacuum ¢
increasing space between the top of the piston an'__
cylinder. (The exhaust valve 1s closed at this time,

At the end of this stroke the piston starts upward (

Stroke), both valves are made to close and the gas is ¢o F"ﬁ ,

a small space, making it highly explosive.

When the end of the stroke is reached, and just as 1:&:3eﬁ
downward again, the compressed charge is ignited 'bj* '
electric spark which takes place between the points
serewed into the top of the eylinder head.

The ignition of the gas causes an expansion or exp
drives the piston rapidly downward ( (¢) Firing or Pow
the same time imparting movement to the other five p
are attached to the main crankshaft. ’

Both valves remain closed during this stroke.

In the next stroke, which is upward ( (d) Exhaust St
exhaust valve is opened to allow the burnt gas to be forced out
piston through exhaust manifold and muffler into the open ﬁiﬁ ‘
intake valve remains elosed during this stroke. A

These strokes follow each other in the manner deseribed .
as the engme is in operation and exactly the same series of ¢
occur in all six cyllnd&m, although no like strokes are taking pl
the same time in any of the eylinders: One is on its Suction S
one on its Compression Stroke, another is on its Firing Stroke i
one is on its Exhaust Stroke, etc., ete. - '

In this way the explosions are so divided that there are tb ce
power impulses to each revolution of the crankshaft. d

The explosions always occur within the cylinders in this order:

No. 1, No. 5, No. 3, No. 6, No. 2, No. 4. -

This is termed the firing order of the engine. :

No. 1 eylinder is the one nearest the radiator. :

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

Puage Eight




(@) Suction Strock. Piston is
moving from top to botlom of the
cylinder. Intake valve is open, al-.
lowing mizture of gas and air to

enter the cylinder. Ezxzhaust valve
closed.

Suction Stroke INTAKE

WBLVE i

w Sl

(b) Compression Stroke, Piston
- moves from bollom to top of cylinder,
compressing the charge to about 14

its original volume. Both valves
closed.

Page Nine
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down. Piston moves from top t
tom of cylinder. Both valves

Power Stroke

(d) Exhaust Stroke. Piston
moves from bottom to lop. Exhaust
valves open, allowing burned gas to
escape. Infake valve closed.

Paga Ten



Importance of Using Good Oil

All things wear out in the course of time, depending on the care
that has been given to them. Your BUDA engine is no exception
to this rule. You can take more out of the BUDA in gervice than
you put into it in eare. On the other hand, you ecan 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, a bad carburetor or poor
- adjustment, insufficient cooling water or a slack fan helt, or any one of
a hundred different things. Careless repairs 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 a poorly repaired engine
running for an otherwise careless operator.

O, enough of it, and a good grade, is the most important thing in
the operation of an engine. We cannot say too much 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 its success or failure. That an
engine will use little fuel is of course important, but no good is accom-
plished by an engine that is saving in fuel when it is not or cannot be
oiling properly,

The matter of fuel saving is largely one of fitting a good earburetor
or keeping it adjusted and operating 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. Should your engine burn too much
fuel, this can be quickly noticed and corrected, but it is unfortunate
that the trouble caused by a poor oil is seldom noticed until it iz 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 this 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 BU_DA will givﬁj
years. You can save money by buying a good grac
sure that one is the best.

-~
The Importance of Keeping Your Ex
Valves Tight

From the previous explanation of how the
engine operates, it is easily seen that the successful r
engine depends on the valves being leak-proof and the I
in which they stay that way.

Valve trouble will start very quickly from the use .
oil. We believe that oil is the most important thing
engine from a dollars-and-cents standpoint. Poor fuel ¢
make the cost of operation somewhat higher, but
properly vaporized will cause no wear on the new engine.
cause wear through poorly fitted piston rings allowing to
to work into the firing chamber, whiech picks up poor
fuel and thus thinned, is readily washed back into th
This has the effect of diluting or cutting the oil in th
and destroying its lubricating value. .

Poor oil causes a very rapid wear of the piston rings
walls, Worn rings will allow oil to pump up and fuel to wa

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

Oil pumped into the firing chamber will pick up poorly vapori
fuel and, being thinner in consequence, will burn or wash back |
the crankcase. ; : : _

Worn rings will pump large quantities of oil into the firing cham:
ber, where some of it burns to a carbon erust or seale. Large deposifs
of this scale in the firing chamber will cause pre-ignition or knocking
in the engine unless it is removed. 9

Small pieces of this carbon, however, are always working loose
from vibration or the quick action of the hot gases and these S
pass out of the engine by way of the exhaust valves. Should g flake
of this earbon stick to any of the valve seats (and it very often d oes)

Page Twelve Keep Valves tight at
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it keeps the valve from properly closing. If the flake is hard, the con-
stant action of the valve working up and down will pound it into the
tal of the seat, which is commonly called “pilting.”’

Tt is very important for the valve to fit the seat closely, not only to
avoid leakage but to assist in gelting rid of the heat in the valve head.
When the engine leaves the factory, the valves are tight and there isa
delinite gap or clearance 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- i
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 valve seat, making a more perfect fit, and insuring against any
power loss from leakage. :

In fact, the iron in the valve seat is actually changed in echaracter
‘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 is well to bear this in mind in regrinding a valve and avoid the
use of a reamer or valve seating tool as much as possible. These tools, of
which there are too many on the market, have a tendeney, in un-
skilled hands, of removing too much of the hardened metal of the

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

Preventing Gas Leakage Is Not the Only Reason
for Tight Valves

i
o
Should the tappet clearance or gap close up, due to seating in of g
the valve, and no attention given to keeping it at the proper distance, N
trouble 18 sure to occur sooner or later.
This is due to the reason that the valve head, while a part of the

Keep valves tight at all times. Page Thirteen



(ring op combustion ehiamber of the ﬂl‘iﬂillﬂ, dl Terg
othir seetions of thess wills, .
Fvery portion of the firing chamber has o rﬁjé.r
Jirs wot, that section will guickly become red hot, '
the eylinder hends and barrel, and the head of the
fp.,”i'runuiug in the cooler bareel and through e
wplashied up Inside by the conneeting rod or crank
T'he valves and, more especially, the exhaust palye
heat in a different manner, The intake valve is gen
the incoming stream of cold gas and for that re
very little trouble, ;

The exhaust valve, however, has not only its he
heat of the firing chamber, but its stem as well, durin
valve is open and the hot gas is rushing out, Very it
can pass out of the valve head by way of the stem as

The valve head actually loses most of its heat thy
cooler valve seat. Tt is easily seen that the longer the v |
contact with the seat, the more rapidly will it lose its he:
ing or valve lift of the BUDA engine is so arranged that t,
have the longest possible contact with the cooler eyline
open quickly enough to allow the engine to work proj
one of the reasons for our adpoting the so-called m
cam and push rod, which is to some extent respons
usual performance of our engines. The nearer the tappet ¢
held to our recommendations, the longer will the valve
contact with the cold seat dnd the cooler will it Tun in

The exhaust valve is in contact with the seat over two-
the time the engine runs while the intake valve is in ¢
seven-tenths of the time. It igeast to understand, therefore,
important reasons for keeping the valve seats perfect,

A table of our advised tappet clearances fo
noticed that less clearance is called for on he in
these valves run cooler than the exhaust,

If these clearances or gaps are x :
remain open longer and run hotter:
deposits or metallic seales wil
does not it the seat tightly,
e -~ e




the seales do not permit the hest to pass from the valve head to the
sent and being very hard they will gradually ent the valve sest AWaY.
In a very short time the valve head will be runming red hot, being
unable to get rid of its heat except possibly in 2 very small fpot.
- Operation in this eondition without regrinding will soon result in o
badly burned valve and a consequent loss of eompression and power.
For this reason, on a new engine, inspeetion of the tappet clearance

should be as frequent as the cireumstances will permit until the engine
is well run in.

Valve grinding is one of the most important repairs on an engine.
it is not done properly, there is soon the need of 2 more serious
repair such ag putting in a new valve or even the replacement of the
cylinder block itzelf. Too much time can hardly be spent on this
- particular job and where this work is being done for you by others you

should see that it is done right. Too many repairmen feel competent
- to do this work who should never be allowed to touch a valve.

Important Features Covering Design -of
BUDA Engines

The BUDA name plate on the engine is a guarantee of satisfactory
engine performance. 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 product. 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 steel. Valve seats in
cylinder are surrounded with sufficient amount of water to insure
proper cooling. These two factors assure a long-lived valve,

Eeconomy.

Engines are fitted with a special hot spot manifold designed !t::r
low grade fuel. Temperatures of the inlet gases are such that fuel is

e E— -
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completely broken up, thus assuring a minimutﬁ;’__ﬂm
dilution. Considerable thought has been given to
of engine and the camshaft is designed so that
factor is received at recommended governed runnir
The economy factor in truck operation is becomin
factor in the purchasing of truck engines, as is very e
owners’ carefully kept records. "

Power. ‘-

In the design of BUDA engines we have consider
the foremost items. The camshaft has been carefull
the power is furnished at the speed desired by the truek
rings are of special grey iron material, each one being m¢
separate casting. Inasmuch as the piston rings ar
extremely important items in the power of an engine, v
care in specifying the highest grade material and wos
these parts. _

Accessibilily. _ s
In the design of BUDA engines the accessibility of a
made an important factor. Pistons may be removed from
der past the crankshaft; main bearing caps and valve
may be removed easily. We know that considerable time ¢

in tearing down and building up an engine if accessibility is ne

porated in its design.
Cooling System. . : f

The cooling system now used in BUDA engines is the resu
vears of study. The water is forced by the water pump throug
passage directly up into the valve gallery. This allows the co
water to circulate around the valve seats first where it is most mae,
The water then passes around the cylinders and up through the cor
passages into the cylinder head and out to the radiator. .

Oiling System., _

The oiling system is of the forced feed type. The main, connecting
rod and camshaft bearings receive their oil under pressure from the
gear pump driven from the camshaft. '

Page Sizteen | Notking can take the place of good o






= I, SR

Sl T
s

Y - ¢




‘The oil is drawn through the screen of the pump, which projects

into the oil pan. The oil then passes around the gears in the
» and is forced by them up through the main oil line, which runs
gthwise of the engine. This oil line is of seamless tubing with
ed-on branches and is cast into the crankease. There are
ches from this line to the camshaft bushings and to the main
ings. The oil under pressure passes up through a hole in the
er of each main bearing. These holes feed the oil to the oil
frooves, then the main bearings. The crankshafts are drilled from
‘main bearing journals to the connecting rod journals. As the
kshaft rotates, one opening of these holes travels over or in line
the oil grooves in the main bearings. Consequently, oil under
sure is forced to all connecting rods as well as main bearings.
ee these main bearing oil grooves are responsible for the supply
oil to the connecting rods, precau-
n 18 taken to see that these grooves
are of sufficient depth and width and
Al the same time that the holes in the
':a’l‘lkﬁhnfl line up with the oil grooves
in the main bearings,

~ This oil, being under pressure, is
forced out of the ends of the rod bear-
ings as the crankshaft revolves and is
‘thrown up into the eylinders and pis-
tons. There are slots in the upper ends
of the connecting rods which catch
gome of this oil and feed it by gravity
o the piston pin bushings in the con-
necting rods.

y i', 'ﬁ l I\l,'l,é "l:_ |
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The revolving parts of the engine
whip the oil into a fine spray or mist
which works its way, together with
gome golid oil, up into the valve en-
closures through holes in the cylinder
foot provided for this purpose and
lubricates the push rods and valve

stems, This oil mist works intoevery g gpray Nipple for Directing Oil
on Timing Gears

—— TR

A e |
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Section of Piston and Pin Assembly
Spring retainer ring which expands in grooves in end of piston bosses,

Pags Eighteen Learn to know and understand you, enging



Oil Retainer, Showing Upper Part of Retainer in Rear Main Bearing C
Models BUS, BA-6, GL-6 and GF-6 = s R

0il Retainer, Showing Upper Part of Retainer in Rear Main Bearing Cap on
odels H8-6, D8-6 and DW-6

Learn to know and understand your engine. Page Ninelven
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ches every bushing, together with solig

Section of Cylinder Showing Valve Stom, 8pring and Retainers

part of the crankcase and rea
oil. The water pump and fan

drive shaft bushings are lubricated |,y

—_—— -

Froper care now will repay yoy 1y,
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| thrown from the gears, the oil being caught in pockets and fed to
hé bushings by gravity on Models BUS, BA6; GL-6 and GF-6.

'On Models DW-6, DS-6 and HS-6 the roller bearing in fan hub and
pushing in water pump are lubricated by grease from grease cups, as
shown in illustration on page 43. The idler gear bushing is lubricated
by pressure from the main oil line.

~ The capacity of the oil pump is greater than the amount of oil
equired for the entire lubricating system. The oil pump is so

gned that the maximum pressure is controlled by a pressure-
egulating valve built into the pump.

~ When the pressure rises above a certain desired amount, the ball
lifted from its seat and the oil Aows out through the b:r-pﬂaa hole

and onto-the gears. At idling speeds, there is enough oil passing the
ball valve to lubricate the gears.

Piston Pin Lock.

~ We have a full floating type of piston pin on all six eylinder engines.
The fit should be such that in mat&lhng the pin in the piston and the
nd it is necessary to hit the pin about five times to drive it all the
',.E}' in. If this is done it will be found that there is a slight drag on
_;r- e connectmg rod when rocking it from side to side. In fitting these
pins is is the best practice to fit them slightly tighter in the piston
‘than on the rod. The pin is held in place by a retainer spring at each

Rear Main Bearing Oil Retainer.
- All BUDA engines are equipped with oil retainers at the rear main
‘bearings, This retainer is 2 cored holes in a casting which acts as
‘the rear main bearing cap, thus preventing pulsations from blowing
~oil out around crankshaft. Any oil that may leak through the main
~bearing is led back into the bottom of the oil pan—through 2 cored
‘holes in the rear of oil pan casting, which matches up with the cored
holes of the rear main bearing cap.
The level of the oil makes a complete seal for these cored openings

which prevents any breathing action that might ordinarily oceur at

end of crankcase where flywheel is bolted to crankshaft.
' With the use of this retainer, there is no oil leakage past the
crankshaft into the flywheel housing. See cuf, page 19.

Proper care now will repay you later. Page Twenty-one
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Valve Springs and Relainers.

The valve springs are removed by compress r
conventional tvpe of valve lifter and removin,
retainer, then taking tension off of spring and valy
easily removed, See cut, page 20.

Carburetion.

As there are numerous makes of carburetors in
instructions ean be given for adjustments that wo
If the carburetor is working satisfactorily, leave it
let the service station see it operate and make
necessary. One thing should be especially remembe
cannot be set for economy and for power at the ss
car has no heavy hauling, where the engine is not req

its full power, the carburetor may be adjusted leaner
work.

Ignition.

The proper setting of the ignition, whether magneto )
is to fire, with the instrument Jully relarded, when the
the top dead center of the firing stroke,

If unfamiliar with the particular electrical system on the en
is best tolet the service station check the setting and make
sary adjustments of the points, as different systems require diffe
gaps between the points. g

In every case where the closed cireuit s
most universal, the firing takes place at t
to open, when the instrument is revolved
it8 rotation. As the contact points g

ystem is used, :
he moment the poin

on the flywheel through the inspection hole o
This is the position when firing should take place

2 when the ignit;on
apparatus is fully retarded. Loosen the magnet coupling, or iy, oy,

Pege Twenty-tao Proper ignition nuiupi.mm




listributor loosen the cam, and turn until the secondary brush
position to allow the spark to pass into No. 1 wire. With the
lever fully retarded, turn slowly in direction of rotation until
ontact points just start to open. This is the correct firing
on and the coupling should be connected up or the cam tightened
according to the apparatus emploved.

gnetoes having impulse starters should be set as mentioned
but this precaution must be taken: See that the impulse
is tripped before locking the coupling. The usual method is
the magneto until the impulse starter trips, then backing it up
rn forward to the proper location.

.

nerous makes of generators are used on BUDA engines, but
general construction and operation is much the same. The
ging rate, as indicated by the ammeter on the instrument board,
d not be higher than recommended by your battery service
on, or the battery will become overheated on long runs. The
rator will naturally run warmer than the engine, due to the inter-

electrical resistance, but this does no harm, provided the charging
e 18 not too high.

slarier.

- The starting motor will require little attention outside of a little
s il, as mentioned in the first part of this booklet. Inusing the starter
switeh, press it down tight so as to make a good contact. A slight
pressure will make a poor contact, which will allow the starter to turn
slowly causing the starting pinion to chew into the end of a tooth of
the flywheel gear and stick. Tf this happens, the engine can be freed
with the crank, but the lywheel tooth should be dressed up with a file
at the first opportunity, by removing the starting motor. Make sure

‘that the starting pinion is not gummed with oil from the transmission
- and that it has backlash when in mesh with the flywheel gear.

- Governor.

The governor is a safety device to check 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. Many
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

Proper ignition getling is most important, Paoge Twenly-ihrea
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run slower. This
: of adjustment is
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Governor on Buda 6-Cylinder Engines
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Timing for Models BUS, BA-6, GL-6 and GF-6

veights. The governors are the same for all engines and all engine
eds, with the exception that heavier weights are necessary for the

lower speeds and lighter weights for the higher speeds.

Battery.

The battery must be kept filled with distilled water to the proper
level as indicated in the instructions which come with the battery, or
in 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 Pump.

The water pump grease cups should never be screwed down too
tight, or in case pressure grease systems are employed eare must be
taken that too much grease is not forced into the bushings. Excess
grease will work into the water pump and will be carried up into the

. cooling system, lining the walls of the eylinders and radiator with
grease,

Be sure that valves are limed properly. Page T'wenty-five



Models H3-6, DS-6 and DW-6

Never turn the water pump paeking nuts up tight with the j
wrench. If the grease cups are full and the packing and
good condition, the nuts will not have to be tightened very i
Too mueh tightening will allow the packing to cut the bronze
sleeve. The packing used is the best suited for the purpose ard nons
other should be used.

Checking Valve Timing

When the point of No. 1 intake cam (the second cam from the
front) is down, set the tappet for this cam with 10 thousandths inch
clearance with a feeler gauge between tappet and valve stem, Turn
the engine in the direction of rotation until the flywheel markinge®
IN. OP. 1 & 6— is in the center of inspection hole. This is the positjop
that the intake No. 1 should just start to open.

Page Twenly-iix Check cam aeth'"_;_



As the cams are all integral with the shaft, it is not NeCessary
o check more

han this one. [
Now turn the '
CAIY Il&ftlw'itl'lthﬂ
rear removed, in
the direction of

punterclockwise
[opposite from
he direction of
he hands of a

« ﬁgine—until the
valve tappet

and the tappet
adjusting screw
touches the valve
stem, starting to
liftit. Matchup
the unevenly

spaced holes in ol
thegearandshaft Flywheel mﬁmmlﬂgﬁh HS-§, DHMD‘?—I

flange and tapthe

‘gear in place. The angle of the gear teeth will turn the 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.

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.”

—

y ﬁhﬂl’ cam selting,
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Flywheel Markings Through Ins Hole in heel
Housing on Models BUS, BA-6, GL 6 and GF-6 ’

Tappet Clearance.
Itv iﬂ V‘L. il ani - that tha ancines hava af ﬂ'

LW EE]] i HUPELE O JUsI JUE I Y v SLEIS
feelers or strips of spring steel of the cnrrect thmkness E]J ild
obtained and kept for this purpose. These feeler strips may b
tained from dealers or BUDA parts stations.
The recommended clearances, et when the engine is cold, are
the various BUDA models as follows:
Up to 4¥4-inch bore . . . . 8 thousandths on intake.,
12 thousandths on exhaust.

4%4-inch bore and up through 5-inch

bore . . . . . . . . 10thousandths on intake,

16 thousandths on exhaust,
Check the clearances each week and reset the tappets when

necessary.

Paoge rmu‘l‘fﬂ“ Learn lo mm' diagnose your engine troulle



; ﬁ Feeler 8trip Under Valye Stem
Adjust O0il 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 is at its
natural running temperature. 1If there is not an oil pressure gauge
tonnected to the engine, screw one into the main oil line. There is &
¥ inch pipe plug behind the carburetor for this purpose. Run the
engine at about 1000 revolutions per minute.

~ On all 6 cylinder engines the oil pressure should resd about 30 Ibs.
On HS-6, DS-6 and DW-6 the oil pressure is regulated at the oil pump.
On BUS, BA-6, GL-6 and GF-6 the oil pressure is regulated at the
front end of the eraukease by means of shims under the head of an
adjusting plug, shown in cut an page 17.

Genuine Parts.

There is nothing mysterious or complicated in the design or con-
‘struction of the BUDA engine. Service adjustments call for the use

~ Learn to properly diagnose your engine trouble. Page Twenty-mine




of common sense and a slight mechanical skill,
and service repairs call for a greater degree o
you do not feel competent to attempt them it
the work done by an experienced mechanie.

There is one thing, however, which it will |
that is the replacement of worn out parts. Pa
pistons, pins, rings, or bearings are fitted, you sh
own interest that these parts are of genuine BUDA
cheap imitations or subslitules for the real article.
wide distribution of our engines has caused a hﬂgt
“‘Pirate’’ parts makers to spring up all over the
not interested in quality and their only argument 13 I

The use of PIRATE or non-genuine engine parts m
sum on a repair bill and yet cause the whole job to be
ina veryshort time. For your protection in this mafte:
ing all our spare parts with our trade mark, “BUD.
number and you should accept no other. There are no
goods.”’

In addition to this the application of “PIRATE" |
our guarantee and responsibility for the successful operati

engine, after these “PIRATE" parts have been installed, Wi
be borne by us. 8

Page Thirty Keep radiator filled with clean 1, -




IV. Diagnosis of Engine Trouble

It is always well when the engine does not run properly to go over
necessories very thoroughly before attempting any adjustment or
s on the engine proper. When you do locate the trouble, donot
ment if you do not know how to correct it. If you have made a
selection you will find that your engine is equipped with the
tor known devices such as carburetors or magnetoes that are the
luet of manufacturers who maintain service stations for just this
The very fact that they have these service stations shows
eir willingness to back up their produet.

In the course of our many years of experience in the manufacture
- gines we have had frequent occasion to give service direct to
erators who claim there was something wrong with the engine, that
t was deficient in power and so on. The Serviece Department of this
ompany had occasion recently to analyze the reports covering the
alls made in one year. In considerably over ninety per cent of the
eases it developed that the whole cause 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
ses the trouble was due to improper oil and no periodieal inspec-
n of valve tappets.

Pesting Compression.

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

To test the compression, the most practical way is to warm the
engine up, shut it off, then turn the erank slowly. When one of the
eylinders in under compression, allow the crank to rock back and
forth. If the crank 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
valves are probably not seating properly. If regrinding the valves
does not help the situation any, then the piston rings must be causing
the leakage and the should be examined. The above test should be
made on all of the eylinders. By removing spark plugs from all
‘the leakage and they should be examined. The above test should be

- Keep Radiator filled with clean waier. Page Thirly-one



ders except the one being tested.
Backfiring Under Load.

Engine Loads, Slow Pick-up, Black Exhaust.

Engine Stalls at Idling Speed.

Engine Overheals,

Adjusted to lean.
Has dirt or water in gasoline line or in floa

Gasoline supply low.

Fingine not pmperl} warmed up.

Spark plug wires mixed. .
Valves sticking or not seating properly.
Ignition or valve timing incorrect.

Air leak in intake manifold or gasket.

Carburetor set too rich.
(hoke is closed or partly so.
Vacuum tank float sunk.

Carburetor set too lean.
Throttle stop serew not adjusted properly, allowing

close too far. .
Spark weak, retarded foo far, or plug gap too graﬂct». :
Leaky valves. g
Air leak in intake gaskets,
Cold engine.

Check ignition timing. .

Bee that full retard and full advanee are obtained when
control lever. '

Lean mixture,

Rich mixture.

Dirty radiator,

Looge or greasy fan helt,

Water pump inlet hose is sucked ghut at higher engine speeds

[ngert coil spring in hose or use a gtiffer hose, :

Page Thiry-tiwa In atarting a eold engine Led (¢ wwarm up wlowly — never heas “




e Hard to Start.

=

::..{";f- or water in f:u.r’rmrrif)r or gasoline.
Epark—--hnrnwl or pitted breaker points.
ctive gpark plug wires.
rk plug gaps too wide or plugs fouled.
eak in intake manifold.
uretor choke valve not adjusted to obtain full choke.
Jn flooded with gasoline.

b Advanced too Far.
yverheating of engine.

Overheating of engine.
Considerable loss of power.
Stalling of engine at low speeds.

i

Slow piek-up.

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

EMOVLE the radiator, fan, fan belt, wire tube, water outlet,
spark plugs, priming cocks, grease cups, bayonet gauge and
j tube, electrical equipment, carburetor and any other accessory
that may get damages in removing the engine. The transmission
may be removed also, if more convenient, The first step in removing
& Buda 6 cylinder engine from a truck or power unit is, of course, to
remove all such nccessories as the hood, radiator, cluteh, ete. This
work should be done in some place where an overhead hoist or bloek
and tackle can be rigged. 1In ease two eye hooks which will fit into
the two lifting holes in the eylinder head are not available, it will be
necessary to obtain two %" fourteen thread per inch bolts about

In starting a cold engine let it warm up slowly—never race it. | Page Thirty-three




four or five inches long. A piece of chain ab
long and composed of links large enough so th
in the links is also necessary. . Then pass the f
links of the chain, using washers if necessary so
all the way through and then screw the bult’s-'iﬂ'i_{.
as far as possible. This will provide a sling Wf-“,
onto the hoist and the engine may be lifted out.
Where the two eye hooks are available, the @

1l

as illustrated on page 35. e
[f many engines are to be removed, it will pay
of forged eve rings and thread the ends to fit the
on the top of the eylinder head. When these rings
a heayy bar or piece of timber through the eyes an

fall around the bar at the eenter, 3

After the engine is removed and the oil drained,
with & putty knife, gasoline and a stiff brush, Ne
olean boxes for small parts, cap screws and holts,
gized beneh, one end of which may be used lor stora g
wantad, .

Dis-assembling the Engine

Remove oil pan and bell housing,

Remove conneoting rods and pistons,

Hemove oll pump,
Remove erankshalt and ywhaeel,

Invert onglne and remove waler pump,

Hemave oylinder head,

Hamove oylinder bloek,

Hemove vilves, valve gprings and push rods,
Hemove gonr oass sover,

Hemove eatnshalt and gours,

Inspeotion of eylnder block, platons, push rods, eto,

m.
DPuge Thirtysfour Koop ull adfustubla parts properly uij, e o :



Meothod of Lifting 6-Oylinder Engine

UL Pan and Gear Cover.

Alter removing the fan drive pulley nut, the pulley may be removed
With w sl puller,  The pulley key may then be knocked out and the
BORr cover removed, washed up and set aside. As the cover is res
moved, enre must he tuken not to loosen the pulley shaft oil thrower
Which will drop from the pulley shaft, Note the way this thrower
vomes off, wo it mny be replaced correetly,  The lnrge end should face
out townrd the front, Hemove the small plate on the bottom of the
Ol pun nnd take out the oil sereen. Wash the sereen, plate and cap
serewn and wet auide,  Remove all oil pan and gear eover bolts, and

onp serews,  Drive out the two taper ping in the pan flange, driving

- Keep all adjuatable purta properly adjusted, Mm




Holding Rod Bolts When Removing Rod

from the hottom of the engine toward the top, Drive out
taper dowel pins in the gear cover flange.

The oil pan may now be lifted off. Care should be taken not 0
tear the gasket. 0Oil pan should be cleaned thoroughly, The l:.'ﬂ:n_l-z
capscrews and dowels of the cover and pan should be washed and
placed in & box by themselves. Next remove the lower half of the
bell housing or lywheel cover, elean up and set aside,

Connecting fods and Pistons.

Before removing the connecting rod bolts and bearing caps, make
; DS,
sure that the cylinder numbers are stamped on the connecting rod

Poge Thirty-siz Newer Let the engine labor in high gear




Blt bosses of the rods and caps, on the apposite side from the cam-
5ft These numbers are on all rods when the engines leave the

,, | ory, but rods may have been replaced in service. In removing the
Bnnecting rod caps from the rods do not take the bolts out of the con-
ecting rods, and hold all shims to the bolts while the cap is being
Smoved, then examine the caps to see that none of the shims are
¢,]( toit. Replace each nut on the bolt from which it was removed.

—_— —

Removing Piston and Rod from Engine

Neover Lot the engine labor in high gear, Page Thirty-seven



Replacing Piston Pin with Piston on Wood Block

L]

Remove the piston pin set serews and the spring wire locks at
end of the pins, then drive the pins out with a small brass bar.

To remove the piston rings, take three narrow strips of sheet mets
or old hack saw blades and insert them down behind the top f‘ _
having one of them at each end of the ring joint and locating the third
gtrip on the opposite side from the ring gap. This will form a skid
over which the ring may be slipped on or off the piston. Repeat
this process with the other rings. In case the rings are to he ysed
again, keep them separaie insuch a mamner that they will phe put

Page Thirty-eight Keep the engine as clean g possible.
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back in the same grooves.
Clean all parts and set aside.
9f bushings and pins are badly
worn, new oversize pins
‘chould be used. These over-
sized pins can be obtained in
sizes 5, 10, 15 and 20 thou-
sandths oversize at dealers
‘and BUDA parts stations.
Tf the wrist pin bushings are
loose in the rods, they
should be removed by pres-
sing or pounding out with a
‘bar.

It is necessary to remove
the oil pump drive shaft be-
fore attempting to remove the camshaft.

LY

e |
mommen 108 JEREE )

Removing Piston Rings with Skids

Crankshaft and Flywheel.
See if the crankshaft and camshaft gears are marked for timing.
ere should be center punch marks on the ends of two teeth of one
gear and on the end of one tooth of the other. If there are none, mark
the teeth that are in mesh in this manner. Asshown on pages 40 and 41.
Remove the main bearing eaps and lift out the erankshaft and fiy-
wheel. Replace the caps, making sure the shims are in place. It
the bearings are in good shape and are to be used again, the flvwheel
- need not be removed, but in case new bearings are to be fitted, the
wheel should be unbolted. The bolts will be found to be a tight fit. so
care should be taken in pounding them out that they are not damaged.
Clean up the shaft and flywheel and set to one side. Caliper the
crankshaft journals with a micrometer to see if they are worn out
of round, or whether they have ‘‘flat spots.”” If any of the journals
are found to be more than three thousandths out of round, it will be
necessary to have them reground and fitted with new bearings, as it
1s impossible to keep bearings tight on journals which are out of round
more than this limit,

Keep the engine as clean as possible. Page Thirty-nine
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Gear Train Showing Marking of Toeth on Models HB-6, D8-6 and DW-6

-

Water Pump and Water Pump Drive Nhaft.

Remove the water pump as follows: take out the
coupling bolts,  Disconnect 1he eylinder block water inle
and remove the hose, Tuke out the four eap se

four small
L connection
rews that hold the

Page Forty Never use carburetor chake more than abaolutely m-r-«_-s-:fﬂ':;u
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| Gear Train Shawing Marking of Teeth on Models BUS, BA-6, GL-6 and GF-6

yokes on either end of pump where the pump rests in the saddles,
which are part of the erankease. The lift pump out.

b HS-6, DW-6 and DS-6 engines have the water pump located on the
forward end of the eylinder block and are belt driven from the fan
drive pulley on the crankshaft. It is removed by first loosening the
fan pulley set serew and unserewing the forward half of the pulley so
a8 to loosen the fan belt. The fan belt is then removed. The nut
on the end of the water pump shaft is then removed and then the
tan pulley and fan may be pressed off the end of the water pump shaft.
The entire water pump housing may then be removed by unscrewing
the four capserews which secure the pump to the block.

- The bushings in the water pump are lubricated by grease in grease
cups serewed in water pump body.

W ever use carburelor choke more than abaolutely necessary. Page Forig-one
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Cylinder Head and Block. :
Remove the eylinder head nuts and washers ai
box by themselves. A lug on the cylinder block
found at eachend. In ordinary cases, a serew drt
the lugs will loosen the head. Work the screw driver
cylinder so as not to damage the gasket in case of
between the lugs. After lifting off the head the
scraped from the combustion chambers and the cylin
aside. Clean out all drilled water passage holes in the ¢
and remove any dirt which will hinder circulation.

Next remove the valve enclosure cover, clean and set
With a valve lifter raise the valve spring cups, lettin
retainer locks drop out. These locks should be washed an
a box by themselves. By centering the retainers on the
valve may be lifted out, but first mark them lightly alongsi
on the valve head with a prick puneh, if they are not already mé
with the numbers from 1 to 12. Do this when the valves are on {
seats.
The springs and cups may then be pried off of the push rods w
a serew driver, washed and placed in the retainer lock hox, !
Test the push rods and see if they are sloppy in their guideg,
they have but very little play, they need not be removed. If thepe

Page Forty-two Pistons must fit exactly in regroyng culindd
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Cross Section of Water Pump Assembly on Models HS-6, DS-6 and DW-6&

much play, the worn parts should be removed and disearded. By un-
jerewing the lock nuts and adjusting screws, the push rods may be

islons must fit exactly in reground cylinders. Page Forty-thres



removed from the guides. Insome .
blocks in the push rod serews are-f-iq
will be necessary to replace the serews.

Idler Gear. .
With a large wrench, or with a square

of nut), unscrew the brass plug or nut fros

stud. This plug has a left hand thread

Test the gear on the gtud. If the bushing

{he gear and if the teeth are in good shape, -

ihe bench out of the way. If it is worn ba I

(‘amshaft and Bushings. ”
Test the camshaft for fit in the bushings.

bushings need not be removed. Pull the sha

gear on if it is in good shape, and wash it up.

shape, remove it a8 a new one must be used.

removed on account of being worn, a brass dowi

each one. These were inserted from the outside o

may be driven on through with a punch. When

bushings may be knocked out with a hammer an

plate covering the oil pocket of the rear bushing i

should be removed with a serew driver for clean

newer models and expansion plug is used, in place

{his should not be removed. :

(leaning Crankcage and Cylinder Block.

Stand the crankcase bottom up on some boards -
aver a large pan and serub the sticky oil and earbon fro
with & stiff brush and gasoline. Remove this mater
corners and flush the oil lines with clean gasoline. An oil
filled with gs;,soline ig a good thing for flushing out thé 1
umnprefned air is not available, the oil lines may be blown ¢
a foot tire pump. The eylinder block should be scraped free of
a:nd wuhed with gasoline. Take a bit of rag on a wire and 1
little gawlm? serub out the inside of the valve guides ENan :
valve stems in them and if they are too loose the m;ides();{i;f

¥

Page Forty .
D T'he beat oit is cheapert in the tong



e

= l.'i'l 1
SRS SR

S

)
—

-

weed. They may be knocked out with a brass bar

L

and hammer,
nding down from the top.

section of Cylinders and Pistons—Regrinding.

eylinders may be checked for wear with an inside micrometer,
ting measurements in all positions the whole length of each eylin-
" The pistons may be checked with an outside micrometer in
peral points below the third ring. If these instruments are not
ble, the piston clearance may be checked with long feeler strips.

The correct clearance for the pistons is 1 thousandth ineh for
h inch diameter of the pistons. For example, an engine of 414-inch
ore should have a piston clearance of 414 thousandths of an inch, or
inch. To check the clearance for this engine, obtain two strips
spring steel about 1 foot long and 24 or 14 inch wide. One of these
8 i8 to be 4 thousandths (.004) and the other 5 thousandths (.005)
an inch in thickness. Stand the thinner strip in one of the cylin-
ors and pass the piston for that eylinder into the bore, so the feeler
iip will be between the piston and cylinder wall. Repeat with the
ler strip in several positions around the eylinder. Now do the
ame thing with the thicker feeler strip. If the piston clearance is
orrect and the piston and eylinder are quite round, the larger feeler
iould be tight and the smaller one a little loose.

Most of the eylinder wear comes near the top of the eylinder. This
§ especially true where the top ring in the piston ends its upper stroke
i the bore. Generally a heel or shoulder will show here, which to the
mexperienced may appear as though excessive wear has taken place.
Fhis is not always the case as often times the wear is more apparent
than real, and only the decision of a competent mechanic or service
nan should be accepted as a mnecessity for regrinding. The best
method to pursue in checking these eylinder barrels for wear is by the
8¢ of inside micrometers. Where these are not available the feeler
gauge method as outlined above may be used. If the eylinders are
found to taper more than 5 thousandths of an inch or if the eylin-
ders are found to be out of round they should be reground. All
four cylinders should be reground the same size, and it is best to
grind these either 10, 20, 30 or 40 thousandths oversize, as these are

4 " m— P TEE——
- T'he beat oil is the cheapest in the long run. Page Forty five
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VI. Assembling the Engine

HIE Tollowing ik a briel outline of the bost method te pu
ronssembling an engine which has boon torn down for ge
overhauling, 1
it conneeting rod bearings to their journals on erankshaf
Fit piston pins to connecting rod bushings and pistons,
Install pistons on the rods without the rings.

Grind valves, fit push rods, ete,

Iile piston ring gap to each oylindor,

Check the fit of piston rings and pistons in (heir ovlinders,

With eamshalt in place install the eylinder blook on the erank
onse,

Fit main bearings to the erankshaft.

Install the flywheel.

Straighten the connecting rods, and line up pistons.
Install connecting rod and piston assemblies,

Page Forty-siz Properly scraped bﬂ‘l‘l'n.p.; are *"f\"l!;}-




Rod Againat Shaft with Feelors Botween Shim and Shafg

12, Install be

housing and oil pan.
14,

Install the oil pump.

14, Install water pump,

5. Sot the valve timing,

6. Set tappet eclearance.

7. Adjust idler gear,

IR, Install gear cover and fan pulley.

Connecting Rod Bearings and Shims
Shimas.

In all engines using force feed oil aysten‘f, it is very nlem;i::;
that the main bearing and connecting r:ud shxlmu are properly
Lo secure the proper oil pressure on the journals,

Page Foriy-seven
Properly scraped bearings are essential.
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Our design calls for the brass tip on eith r
with proper fitting of .002 clearance betweer
and the crankshafts, see page 47, will retain th
In the event these shims are fitted with o grea
it leaves u passage through which the oil will be
low oil pressure and in many cases causes an
to be thrown against the cylinder walls, and in ec
rings to form excessive carbon in the combustio
spark plugs. It is to avoid this that the above ¢

In cases where old shims are found to be wor
in contact with the bronze bearing backs, they
with new ones.

To refit new shims to old bearings, first remos
one side. Second, ascertain the thickness of these s
with new ones of exactly the same total thickness.
method when fitting the shims to the other side. Aftea::
ness has been found the shim tips should be fitted in t
tioned on page47. The tension when the nuts are drawn
such that when the bearings are oiled they will just be sn
ings should be fitted looser than new ones as they are '

|
L
e
i

Connecting Rod Bearings.

If it iz found that the bronze hearing has worn un
facing flush with the face of the connecting rod or cap, this tro
be overcome in the following manner: Prick punch the cor
rod bearing shells so they may be removed and replaced w
being mixed or turned around. Remove one bearing shell at a
Solder a layer of babbitt or bearing metal on the face of the be
where it comes in contact with the shims. Remove all burrs,
replace the bearing in the rod or cap. Draw-file thig layer of bai:{
until it is approximately 2 thousandths of an inch above {he fﬂ,ea
the connecting rod or cap. The bearing may then be tried for tens;
and shims removed or inserted until proper fit is obtained. T¢

Sy Ty o Never run your engine if radiater i frozen
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fways best to build up the bearing, rather than draw-file the connect-
fn;: *rmi or cap facings, as it is difficult to file these correctly.

The shim faces of the connecting rod and caps are aceurately
machined before leaving the factory and care should be taken 5
keep these faces in thig condition.

Scraping New Connecting Rod Bearings

With the spun in babbitted type of connecting rod, as we have on
our six eylinder models, it is necessary to install the complete con-
necting rod assembly instead of the bearing with the bronze baeck.
In installing the rod on the pin it is necessary to draw-file the flanges
of the connecting rod so there is 3 thousandths of an inech end play
when the rod is on the crankpin. Make absolutely sure the rod is not
riding on the fillet of the erankshaft. The shim tip should be fitted
as illustrated. It is very important to make sure the shim is not
touching the crankshaft. The bearing is then ready to be seraped.
The high spots will be found to appear on the sides of the bearing and
these must be removed. When doing this it is important not to
extend the oil relief through to the ends of the bearing. As soon as
these oil reliefs are extended to the edge of the bearing, the possibility
of a burnt out connecting rod exists through low oil pressure or lack

of oil. The rest of the installation consists of seraping off the high
spots of the bearing.

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

This may seem to save time, but ordinarily it means trouble. As
most mechanics are familiar with scraping, little can be said of facili-
tate this work, other than that we have here given s photograph of a
bearing as it appears when finished hand scraped 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

= —— s s e
Properly ground valve seats make your engine efficient, Pgge Farty-nine



winatl »
e ix fraie K

il
o e Bl gy
- e e

View of s Well Bcraped and of a8 Poorly Beraped Bearing



force feed and splash feed
D bearings or shims. They are
not interchangeable. The oil
relief extends clear through
the splash bearing and does
I not in the force feed bearing.

Valves and Guides.

If new valve stem guides
are being installed, they may
bepressedintothe blockfrom
the bottom by a simple rig
- made of long 24-inch bolt and
several large washers, the
latter being placed over the
valve seats and the bolt

passed through the guides.
See page 52.

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

- Itis general practice in many nh-mﬁdd :

repair shops to see how much
- compound can be piled onto a valve. This only wastes it, allows it
to get into the cylinders and does not do a good job. A very little
- compound smeared on the surface and ground to a polish is the best
_n ethod. It is possible to get a mirror finish on the valves and seats.
When this is obtained, there are two methods of testing the valve.
With a pencil, made a dozen or more marks across the valve seat at
gular intervals around it, then drop the valye into place and with
light pressure turn it about 1§ inch with a screw driver. Remove

r run wour engine if rodiator s frosen. Page Fifty-one
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(e valve and if the seat is good all of the mnr ul
(o nome extent,  Another method is to cover the
with o very thin cont of Proassian blue and loy we
place cnrefully, With n very light pressure turn "
an ineh und then remove it 10 the yalve seat !h _
(hen the grinding job is satisfactory, Clean the
with gasoline, i

Put the valve springs and cups into place, oil the
drop the valves in,  The easiest way to insert thie ny
W 1o place o little cup grense inside of ench hall and ;
o Ume to the valve stem in the proper place, while the v
holding the spring and cups up. The spring and eups #
lowered slowly into plaee, L

[
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Pulling Valve Guides in Block with %' Puller

Page Pifty-tuwo Careful checking of ﬂmh”m-;-—-—
Wl g f



Before putting the cylinder block on the eranke
hest to 1|~.J:||:ru'rn‘i|}," install the cylinder head Lo Dr
el = R : :

This hasg to he removed after the engine 18 ¢

ase 1t would he
otect the studs,
ompletely reassembled
for the purpose of removing any aceumulation of dirt,
Push [Rods,

The push rod guides are pressed in place. Ingert the
lifters after oiling them., Make sure they are fr
ingert the adjusting serews into each,

push rods or
@ in the guides, then

View of a Poorly Ground and of a Correctly Ground Valve Sest

Ul ahaaking af Mywkest i fmportant. Poge #ifty liret




Replacing Split Retainer Locks with Valve Lifter

=

Before assembling the pistons to the connecting rods, it is a
best to check the pistons in the cylinders to see that proper clea
has been obtained.

Wrist Pins.
The wrist pins must be driving fit in the pistons. This is import

ant as a |oose pin will soon oscillate and cut the retaining screw if it i
loose in the piston.

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

piston

S

Pape Fiftwfour INEwr vhcs WO Sugins ynder any eircumatyyc,,



The wrist pin is of the full floating type.
and connecting rod by two spring retainers,

1t s held in the piston
one at Each!hdd e e

After the pistons have been assembled to the nn

Ty : ; E @

will be well to try again the fit of the pistons i ecting rods, it

gure that the pistons have not been distorted while fitti .
ping. These pistons without the rings must be free i e Piston

- - 2 mt_]m -
By checking with feeler strips the roundness of S ','jln:u]’u .i
determined. the piston may be

Pistons and Rings.

On a general overhaul job it is adviickit v
tons. The “Genuine BUDA’? piﬂzsﬁh}g tgi:;‘g /
accurately machined and are best sultedfnr e b
Joints should be filed until theyhaeile . .
ance should be one thousandth inch for o
They should be checked in each evli
Insert a piston into the eylinder to ]

——
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hop i e

inspected
burrs.
may be sm
by laying the
aflat piece of e
cloth on a s
plate or flat

View of Scraping Main Bearings in Crankcage and rubbing
Care should be taken that even pressure is applied to all parts
ring, otherwise binding will follow. After the rings have heen prop
fitted to their grooves, try the pistons in their respective ba
and see that they move up and down freely, If there is any hind:
ing or tightness it is probably due fo a tight ring or dirt in one of
the ring gaps. This trouble should be rectified or a ring )
the eylinder will result.

score in

S—

Poge Fifty-six Buy only genuine Buda parts for yoyr i
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tamshafl. - '
r.r.-r;rrﬁm” the camshaft in its proper place. If the bushings are 7
: L;qu‘ln:-r] which should scarcely ever be ne

]I'I_, & s Lag

cessary, they may pe
sed into place, drilled and pinned like the old ones.
Pre; is very hard to ream these properly without 4 line reaming fix-
ture, sé great care should be Exerf'ciaed to see that these bLBhinga are _
reamed in line is a han d' reamer is use:d- TI.]E H}mah_aft Wﬂmﬁh& g
tight, and should slide into the bushings with little_.aff_'_m-gt e i
Cylinder Block.

Place the crankease right side up : \

up and place a cylinder base g
down over the studs. Use genuine BUDA ga ets in
they are of tough material, and graphited to prewve

: O pre
tearing when being removed. It is not mm’-’!‘ﬁ
inder base gasket as the studs hold it mp],a% Jent
the studs and bolt down, drawing down even

Main Bearings.

Main bearings should never
- installed on the crankshaft.
connecting rod bearings, there.
main bearings, as most ‘good 1
the best method to follow o :

The same precaution r
carefully followed,



\frer finishing seraping the
main bearings, see that oil holes
n the erankshaft line up with
the oil grooves in the main boar-
ing. At the same time see that
these oil grooves are of sufficient
width and depth to supply the
proper amount of oil to the
connecting rods. These grooves
should be approximately
3¢ inch wide and ¢ inch deep.
It is always best alter seraping,
to blow air through the oil line
to remove the dirt or chips
which have fallen through the
holes 1o the bearings.

Flywheel.

In replacing the flywheel, it is important that no dirt
allowed to remain in the crankshaft flange recess in the fly

Indieating Flywheel with Feelers

Indicating Flywhoel with T
¢ m

the wheel will run ou
Set the wheel on the
line up the holes, T
odd or unevenly spaeegﬂf
the wheel can go on in
position. Shove two bolts
way through the flang
wheel from the inside
engine to act as guides, |
two smaller bolts in diagor
oppesite holes, pull the w
into place on the erankshaft
flange, by pulling evenly on
these small bolts, wa
the time that the whee
on straight. Whey
drive inthe twoboltgw

ching all
lis going
N place,
.'Hi{'.h were

FPage Pifty-esght

Mauke a weekly inspection of Hﬂﬂf_*m
A,




first inserted as guides and alsq
drive in two others. When the
nuts are in place, the two small
bolts may he removed and the re.
maining two flywheel bolts driven

in and the nuts serewed on,
Tighten the nuts very tight and
insert cotter pins.

If the wheel
18 not properly tightened, it will

loosen up and make 4 NOIse reseqn-
blingalmmdurbumedbearing.

If a flywheel rung out exces-
sively, it indieates an out-of-hal-
anced engine, and at the same
Lintne ue Do e may ecause elutch trouble.
vining up Pistons with Steel For this reason it is necessary that

the flywheel be checked. Wehave |
here illustrated two methods of checking. Page 58 shows the method |
of using a dial indieatop. This may be clamped on the faee of the
flywheel housing with the point of the indicator placed aga nst the
face of the flywheel, The ene: ke L~ SLRLE Ay
should be turned slowly and the [
high and low sides of the wheel
noted. If the flywheel runs out |
more than eight thuusandths,_ it |
should be removed and the crank- |
shaft flange recess inspected for dirt |
or other foreign matter. Page |
also shows a method Wwhich may |
employed in case a di
1S not available. A |
clamped to t

.|

L
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imning Up Pistons.
Lm;;ici fhe engine upside down on the floor and ba
rod with piston attached to the proper shz:uft jou
vod is turned the right way, but let .the plstf:fn.- an
and not down into the cylinder. It. will be notice
weversed in this position and the eylinder qumber on th
the camshaft side. With the aid of a 12-inch steel squs
sides should be checked for alignment as shown on paj
The square should be checked for accuracy b%f'_ft
and comparing the inside and outside of it. T%IE piston
placed in the position as shown in the upper illustrat
placed on a flat bar of steel or straight edge extend
crankease or on one of the cross webs. The blade of the sq
be at the center of the piston. When the piston is perfect
dicular with the crankease, the square should be placed
case flange at the right angles to the first position, with tl
the square passing up past the center of the wrist pin hole, ¢
center line of the piston as shown in the lower illustratio
square does not touch the piston from the third piston rin
shown in the illustration, the rod should he gripped wi
monkey wrench at its eenter and bent until the piston lines
the square.

Inserting the Pistons.

Make sure that crankshaft oil lines are free and open, then
the eylinder wallg, pistons and bearings. Space the piston ring
evenly around the pistons, then insert the pistons with the wrist
set screw to the front or gear end with the cylinder numbers on
rods to the opposite side from the camshaft. The chamfer or hevel af
the bottom of the eylinders should allow the rings to enter without
any trouble. Replace the bearing caps so the number sides corres
spond with those on the rods making sure the shims are in place,
Bolt the caps down, taking the strain evenly on the bolts Thes;
bolts have two cotter pin holes. The lower ones, that i the oneg}
farthest down the bolts, should be used if the nute go down far eng, 1;3_5
In tightening the nuts, never turn back the wrench in cage hole E;
been past, but tighten down to the next slot or use another nyy, it ij

T

Page Sixly Be sure your radiator §, fll.
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too tight for this. In tightening the bolts if any ar
they should be replaced.

Oil Pump. ‘9
It is very seldom found necessary to remove f
pump gears, but if this is removed, care must
gasket used on the plate is the same thickness as
otherwise there is excessive end play in the oil
will pass them, resulting in low oil pressure. |
serews. Place the oil pump over the shaft and
sure the drive shaft enters the driveshaft slot,
shaft slowly and feel the pump driveshaft, mading
has a little back lash in each erank position. '

0il Pan.

Care must be taken in installing the oil pan to
contact surface of the oil pan touches the bottom
and the bottom of the rear main bearing. In the ever
is lower than the case there will result an oil leak after tl
started to operate. Particular attention should be ¢
detail. It is also necessary to be sure that the end of tl
in contact with the bellhousing on the HS-6, DS-6 and

Lower the oil pan into place and bolt down evenly
the position with the dowel pins, Do not shellac the oil j
hoth sides. The graphited surface is to prevent sticking
of the gasket when the pan is removed. .
Water Pump. =

In case the sleeve on the water pump shaft is badiy
the pump packing, the whole shaft should be replaced. ]
difficult matter to keep a water pump from leaking if the sl
are badly worn. Remove the cover from the water pump and see
the rotor is tight on the shaft. Before leaving the water pump
that the holes for the passage of the grease are not stopped up
dirt. BSee that the grease actually finds its way to the hacki] "
If the fan and water pump driveshaft bushings in the ]Iﬂllsilig: B
worn so the shaft has a gloppy fit, to exceed .010 clearance, th 3
should be renewed. This applies likewise to the bushing iy, th:}
cover. These bushings are pinned into place with brass ping 4,
must be taken that the oil slots line up with the oil pocke,

gear
care
and ol
Page Sisty-two Keep your fan 3,

it tight,




These bushings should be reamed together when the I
1 .over are in place, in order to get them perfectly in line. The
g r and cover should be removed after reaming and aJj chips

. hedout. Thewater purnp housing and shaft may then be

;-IP engine. See that fan and this shaft have at least four thou

I..If dihs of an inch end play. If they haye more, ' 2

‘.;. '-,, ith brass washers placed over the shaft up

; (Check the erank, idler and water L

gears should be set “no lash-—ne bing” 'hlﬂﬁ. s

:hmlid be none or very little, and vet no bind Bapars e

by shifting the idler gear stud by lmg the three cap .

hold it. 1t may be impossible, in the P X

of the lash in this manner, but g little w

gears have worn in and have a good bear _

:-ntempt to replace a worn bushi g !ﬂi@m .

probably mean that the hole in m - will

with the face of the gear. s Lokt
Make sure the idler stud screws

wired. Place the idler gear over t

retaining nut. In case of a new

on the stud when the brass nut

Checking Valve Ti ving—
Gear Cover, ﬁ

tion of t _

bolts, pul



surface-of the block and head, making sure th aob
tops are clean. Slip the old gasket down ove
ing sure it is not dented at any place, or dams
Use no shellae on the gasket, but a little cup gre
on the sides of the gasket if desired. Shake the ¢
making sure there is no loose dirt in the water ja
gasket, then lower the head down over the studs
be taken in tightening down the head, but before ¢
put in place, the spark plug and priming cock holes
with corks or plugs to prevent any material from ge
the eylinders. A

The following diagram and deseription will sho
method of tightening down the cylinder head, see

The center row should be tightened down quite tig
from the nuts between the third and fourth eylinders,
toward the front and back alternately. The outside ro
be tightened a little, by alternating from one side to
working alternately from the middle of the block fowar
In this way the gasket gets worked out towards the sid
pressed and is then compressed evenly. When all of the
been tightened a little as mentioned above, they should be g
again in the same manner, until they are properly tigh "
judgment will have to be used by the person doing the w
when the head is tight. This depends upon how long 1
handle is and the strength of the person using it. If too mue
iz used, the nuts will strip on the studs.

When the engine has warmed up on its first run after the h
been fitied, the nuts should be pulled down again, or oil will 86
through the gasket.

Mounting the Engine.
The engine is now ready for the chassis and may be placed into if
ins the same manner as it was removed. The electrical equipment may
be placed on the engine before or after it i8 installed. The Hettirig :
the ignition is taken up under the heading “Iantrion.”” The an
pulley and fan should be fitted before the radiator is replaceq

— Be sure your radiag,, i _fu_[['



X. Genuine Buda Engine
Parts Stations

Cosst Moror Parts Co.,
1025 Santa FE AVE.,
Los Angeles, Calif.

Coast Moror Parte Co.,
1265 4T, CORNER OF A,
San Diego, Calif.

Tnr Bupa CoMprany,
it Mission St
San Francisco, Calif,

Bupa Encine Parts C
1023 Broanpway,
Denver, Colo.

0., Inc.,

MoTive Parrs Clo.
708 Twigas St
Tampa, Fla.

» OF Fra., Inc,,

Morive Parts Co. oF Ammrica.
241? Inpiana Avg, e

Chicago, TIllinois,

Korte Bros., [ L
219 W. Maty S

Fort Wayne, Iﬂd‘

Mortve P .
53l N, e Co.

Ihﬂimjnlig;
WiLtiam H. Marz Clo.
1410 Goasen &

Des Mo
Jacon Weagpg'
532 K, My
Louisv




Swarn-Hicxman Co,,
4510-23 LawcasTER AVE.,
Philadelphia, P\ nna.

Morive Parrs Co. or PenNa,,
6314 PexnN. AvE.,
Pittsburgh, Penna.

Forr Worte WHEEL axp R Co.,
312 TEROCKMORTON ST,
Fort Worth, Texas.

Payne-Axperson-Surre Co., INc.,
2017 W. Broap St
Richmond, Va.

Norrawest Moror Parts Co.,
80Y E. Pige Sr,,
Seattle. Wash.

Motive Parts Co. oF AMERICA, Inc,,
1114 Werrs Sr.,
Milwaukes, Wisa.

Vancouver Parts Co,,
2422 1l Ave.,
Regina Sask , Canada.

Vaxcouver Parrs Co.,
1260 GrawviLry St
Vancouver, B, C,, Canada.

Stanpanpd Avro
704 Beacon Brt,,
Boaton, Maaa,

Morive Parrs Co, oF AX
807 W, Mapisow 81.,
Oak Park, [llinois.
GriMLey, LTp. o
Box 1524 D D G. P. 0.
Svdney, Australin,

Page Sizly-siz
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