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DESIGNED TO OPERATE WITH

NATURAL GAS

THE BALL ENGINES ARE ILLUSTRATED AND DESCRIBED HEREIN AC-
CURATELY, BUT WE RESERVE THE RIGHT TO MAKE SUCH CHANGES
AND IMPROVEMENTS FROM TIME TO TIME AS WE DEEM ADVISABLE.

DESIGNED AND BUILT BY

BUTLER ENGINE AND FOUNDRY COMPANY

BUTLER, PENNSYLVANIA, U, S, A,
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DS CNPALOG is devoted 1oz Driei deseription of The Ball Gas Fongine. ftas Luile inoa factory well

T couipped with noedern machine touls, operated by skilled nmechanies, and an up to date {otndry produc-

;E\A ing a superior grade of castings. [Phis Tactory has heen building The Ball Steam Engine for forty (40)

vears.

It is the oldest continnously built driiling engine in the o industry. The Dall Steam FEngine has had a deserved-

Iv good record in the oil country through all these vears for cfficient and long service. The Ball Gas Fogine was

designed and is being built 1o uphold this good reputation, which ix the most valuable assct any manufaclurer can

possexs, This firm hailds nething hut engines giving all their time and energy o this single line of production, as

el better results are obtained by this concentration of efforts than if their organization were occupicd with a di-

versified product. Fyery member of this company is directly oceupied in building The Ball Eogine and all of them
are determined that the generation old Ball Record shall he maintained.

The users of this kind of machinery are positively safe in doing business with this firm, and any one buying a

Ball Fngine will be satisfied with the mvestment. Our record for engine service in the past is the evidence we ofter

engine users of what may be expected from us in the futare. The users of this kind of gas engines are respectiully

axked 1o consider the oliowing deseriptive matter, and speeilications of The Ball Gas Fngine.

W consider inquiries from vouw as acfavor, icdeed, and all suehe will recenve our ciretul attention,

The Ball
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PRINCIPLE

11 Cas Fneine is of the twos cvele types that
every revolation of the crank

'I lie [ha
s, o explesion coeurs
which feature makesithis type of eas engine more

shadt, 1
and much more powerful than tae four-

recular in speed
cvele tvpe. Fxperience haz proven the two- cvele hest
adapted tor oil country
other tvpe of gas engme

requirements and similar work
than any Since fewer parts
are uscw'l i its construction and slower
feation and cost of upkeep is required than the tour-

cvele, mind as it is so

spectd less at-

muell more simplified mn croastruce

tion less experience and Jill is required to operute it

GENERAL DESIGN

The Ball Gas Fn-
stmplicity. power,

1 the desizn and construction of
eine the main thought was to seeure
Jow cost of upkeep and operation.
with the en-

rurwediness, I'he ac-

u:lnp'min'" Hlustrations aml specifications
gine's reputation in the oil country proves conclusively

that the object of the mantficturers was realized
The Dall will satisiy the dema nds of the most ex-
aeting users, There are as few parts in its construction
= prictic al, and every ome s casv tooget at for inspec-

tion and adjpustment.

The

- | . . .
There are only four (4) moving parts, piston, cross
head. connecting rod and crank shalt, and only five (3
bearings subject tu wear, two main bearings, crank, cross

head pin and cress llL’;Lf(l slide bearings. All these bear-

1es are ample in size to care for the wear and radiate

«
myg

heat caused by irictional contact.

The construction provides a cross head moving to
andd fro on slide wavs in central portion of frame, mid-
wav between evlinder and crank shaft. It acts as a te
Letween the evlinder as the generator ol the energy anl
the crank <haft as the means of transforming the energy
ato work,  Since this special cross hewd design takes
the connecting rod out of the piston head it eliminates
the excessive piston pressure and wear against the bot-
tom of the evlinder fuund when the piston and connect-

ing rod are dircctly connected.

The exhaust occurs at end of the stroke through
ports cast in the eyvlinder. No exhaust valve exposed to
the heat awd pressure is required. There is but one
valve used in the construction of the Tall Gas Engine
and its purpose is to admit the air and gas into the cyl-
inder in the proper propartion and is not cxposed to the

e .
hot gases. There are no gears, cams, rods, levers, and

Ball
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springs to keep in adjudtment with their constant an-
novance. ‘
|

All serews, stud= and bolts are United States stand-
ard, and with few exceptions studs are used inztead of
cap SCrews.

Every size of Ball Engine was scientifically tested
out in every detail before the design was aceepted to be
built for the market. A\ record is kept of all engines.
and all parts are built in exact duplicate by means of
jigs, templates and gauges. (When ordering parts give
engine number aind part mumber as given in accompany-

ing illustrated list s

PURPOSE

The Ball Gas Engine is hoilt to mect the yarions
requirements of the oil country and any similar work
where simplicity, ruggedness, steady flow of power. and
lots of it, are important factors. Tt is eminently suited
for oil wells, refneries, machine and blacks=mith shops,
chop mills. stone crushers, cider presses, hlowers, saw
mills, was wind @r compressors,

A great muny of these engines are vsed too drive
clectric venerators, and hecause of the more froquent
mrpudse and stmplicity of regulaton are producing fuli

and steady lights ar low operating cost,

The

DETAILS OF CONSTRUCTION

BED, OR FRAME

f
The bed iz double wall construetion and extra heavy

throughout. Tt 1s not only built for the purpose of car-
rving the weight of the working parts, but to hold to-
gether the evlinder as foree gencerator, and the crank
shaft and Ay wheels through which the energy is trans-

farmed into work, It s well braced and reinforced on

all o these lines of stresses.

The part behind the main bearmgs is in the form of
an arch to withstand the crank shaft thrust. The main
bearings are parted ona line of forty-five (43) degrees
to the center line of evlinder and shaft in erder to re-
move all stratn on bolts and caps, The main hearings are
Iuhricated by means of chains running over the crank
shadt and lifting ol ont of reservoirs i hottem of bed,
The main bearing caps are firmlv held in place by four (4
stud bolts suited to size of engine.  The ioundation
flange is broad and heavy in which are the holes for
holding down or foundation bolts. This botrom flange
has a trough which carries ¢ff anv oil deippings.

O all sizea from 15 TP up the hottom flange ¢x-
tends back under the evlinder as a sole plate which i«
sed 1o sustain the dipping action of the cvlinder ot

Ball
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time of impulse.  This support iz adjustzble and freely
adapts itzeti to all expansion and contraction occuring

in the cyvlinder. \

Each size of Ball Gas Engines is provided dvith its
own bed desiogned to sustain all stresses and wear ac-
cording to the area of the particular cyvlinder. [t is not
the practice of this campanv to use one <ize »f bed for
several different sizes of engines.

FLYWHEELS

Each engine is provided with two tlvwheels of ample
diameter and weight which are carcfully machined.  All
Aviwheels have unusuallvy large hubs split on one side
When the two (2) laree hub bolts are heated
and shrunk into place the hub is as strong as a solud

only.

one, but with a firmer grip on the shaft,
shaft cnds by

means of heavy steel kevs of stamdard design. A wheels

The wheels are held on the crank

are carefully counterbalanced against the revalving crank
pin and the reciprocating parts.

CYLINDER

The evlinder is made from a close grained cast iron
carrving 4 certain per centim of steel, and s aceurately

The

machined to size with plenty of stock for reharing.

The

ol
inner and cuter walls are cast together with a wide space
hetween them jor the cooting water. T'his large water
space. free from air pockets, is extended to and around
all points =ubject to heat, insuring uniform temperature
Ample
provisions are made for removing the deposits precipitated

and zooiding unequal expansion aud contractjon.
by the cooling water. The mlet and exhaust ports are cast
in the cvlinder in such relation to cach other that the
entire use iz made of the burning gazes, and their com-
plete discharge before the new mixture is admitted. The
port arrangement in conjunction with the correct areas
of the pump and explosion ends of the evlinder for speed
and power have been carcfully worked out with the in-
dicatnr,  The exhanst ports are water eooled in a way
peculiar to The Pall, and are accesstble from the outside
to remove the carbon depesits, and inspection of piston
and rings. The evlinder s attached o the bed by large

st Balgs, which are casy of aecess.
CYLINDER HEAD

The ovlinder head s castoin one piece with wide
water spaces and packing faces to conform to those of
the ovlinder.

The interior of the head forms the explosion chamber
atd sipee the oreatest heat originates in 1t the water is

adrosred o evlinder throush the bewdo Teis held 1oots

Ball
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place cnend of cvlinder with large stud holts, anl is casy
to remove to clean cut water deposit in spaces, r if it is
necessary to tike out the piston head [ centre of outer
wall is attached the tube and furnace bracket. or clectric
ignition head. f

Since the ignition occurs in centre of the ¢ompres-
sion the flame tlashes on radial lines to all parts of the
mixture quicker and gives a higher initial pressure than
ts the case when ignition oceurs at the <ide or top.

PISTON AND RINGS

The piston head and rings are made from the sane
good quality of cast iron as the evlinder. The pisten is
carefully tarned to fit the evlinder bore, and carries suf-
Beient number of returned eccentric packing rings. which
are securely pinned to the head with special pins <0 that
the ring joints will not get in line.

The closed end, against which pressure is exerted.
has o detlector or baffle plate, erescent shape, which
causes the incoming mixture to o in the proper direc-
tion. This baffle plate must cover the inlet peorts, an
the right hand side of evlinder. with the ends in a ver-
ticle position in order to get the proper results,

Atany time compression is to be lowered mr raised
by serewing the piston rad into or ont of the cros<s hewd
TURNTHE PISTON RODEULLTURN OR TURNS.

The

which will alwavs bring the Tatfle plate into its proper
plicce over the mlet ports TS IS TMPORTANT.
The piston rings are roughed our larger than the
finished diameter, cut *open and sprung into a special
Jig with ends together ivhere they are returned perfectly
round and tn the proper cvlinder bore. Great care is
used to have the piston and rings fit the cvlinder bore
just that close that expansion from heatr will not set up
any undue friction and cause these parts to cut, or wear
teo fast. This correct working fit utilizes the Qreatest
When en-
gines are on the testing block particular attention is oiv-

possible amount of the explosion pressures.

en ta the action of piston and rings in evlinder. and every
one s taken apart during the running test te determine
the results before going to the warchouse,

AIR AND GAS VALVE

There i= but ane valve which is on the top side
of the exlinder next to bed.
[t works automatically and its func-
All valves are
The travel of valve and

It 1 0ot exposed to hot
TASLS O Pressures,
tion iz to admit and mix the air and oas,
of large arca and short travel,
spring tension gre adjusted independent of each other
Since the valve disk is suspended on the stem instemd
ol being supported, the stem travels through it slide
wuide treely and accurately, making @ valve action that

Ball
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15 tntlorn and tre, in addition to reduciny the wear to
A= this
pressure and ne heat the seats are tlat

a4 minimun. works agiinst very low
The valve disk

face can be leathér hined which will work very zatisfac-

valve

torily, I

The valve being on top side of evlinder its action is
not mterfered with by dirt and ol which collects in the
bottem of the cvlinder. Thiz vaive iz very simple in
construction, casy to get at and repair anl 1ts operation
alwavs in plain view,

CROSS HEAD

The eross head moves on flat wavs i the central
part ol the bedo The projecting planes, bhabbitted wop,
botton and edges are of ample arca to sustain all weights=
and pressures the head is to bear. .\ special steel pin i
securely ctamped and pinned into the cross head walls,
It can be turned, or replaced swith a new one at a tritling
cost This fenture makes the eross head a part of the
cngine that will never wear auat since the pin can be re-
placed and the babbitt rerun. The piston head rod iz
secured i end of eross head by means of coarse threads,
lurge lock nut and set screw,

The comnecting rodd thrust against the eres= head

doring compression half of stroke 1= 1taken up by heavy

The

et wide .'uljﬂl.at;m](- slide bars, which bear on the upper
sule of the habbitted cross head planes,

In addition to relieving the piston head of the con-
necting rod thrust and wear the cross head feature brings
the connectingr rod boxes out into plain view for inspec-
tion and adjustment and posttive lubrication.

CONNECTING ROD

The connecting rod is the strong marine type of
rectangular cross section forged {rom selected steel bil-
ters, The heads are thick and provided with broad sur-
faces Jor attaching the bronze boxes, which 1s done by
means of heavy bolts, Tn this tyvpe of rod the pressures
are distributed over the hroad surfaces of the heads.
which s better than to be concentrated against wedge
Block or key adjustment.

CROSS HEAD AND CRANK PIN BOXES

The cross head pin boxes are made from the very
hest hearing hronze, and ample in size for all pressures.
The crank pin boxes are made either irom the best bear-
g brouze, or a tough red brass lined with high grade
pin habbitt metal.

Both boxes are split in halves and bolted to connect-
ing rod heads with soft brass shims between the halves
These shims are ta he filed down to get take up for

Ball



»

i
§

‘
¥

BUTLER ENGINE & FOGUNDRY CO.

}
BUTLER, PA., U.S. A

ol
i= good az the Telts can e

wear This construction
\
Coriwhd oand firns connection

drawn up sobdly, making ¢

with little danger of w orking loos=c.
The crank pin boxes are built =0

wsed as lubricant, or ifjdesired. hoth sl

that cither il o

grease can be
at the same time.

The cross head pin box s provided with ol Tubrica-
ton only.

CRANK SHAFT

The crank shaft iz made from open hearth steel
frem a =olid hitlet of homogenous
stich carbon content that it insures
sufficient stitfness, vet

forged inone picce
structure, {1t is of
rood smooth wearing qualities,
clastic enough 1o hear the tortional stresses, The hears
ing sections are of large areas, the throws heavy and arm
extensions sufficient to carry the wheels and transmn
laeh shait is carciulh machined to gauges

inll power.
The Biall Fngine,

o own shop. as are all part=. i
CLUTCHES

Wheel One-Wav-Cluieh is eitha

The Dall Hand
keved on the shait ana cxtending throngh the fly whed!

L, or it s danged on hub ol fhy
stmple in construetion  with  liatle o

Lieel as desired. Ths

clatel is very

wear out

W shoes, suhjected o the wear, are

casy Lo replace wid ar hitde cost There ave two sets of
wooid shioes with Targe mictioen Taces cneaging siolar
faces oa hoth edoes of el pulley e a 2> degree
angle. This cluteh wili transni tall power without ship-
i casy toocperate b lion eniee
Cluteh can he <ot up tighter dor heavier

ping, b= as rigld as

a solid puliey.

load while running.  Redor Bearies are used hetween
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the pulley hub and hub that kevs on the shaft, which
feature nuikes engine casy to start as the iriction set up
by belt pull 15 relieved.  Lubrication 1s provided for all
working parts. A\ standard size pulley is furnished with
each engine, but other diameters can bhe furnisherd to suit
any kuud of work to be done.

ONE-WAY-CLUTCH WITH OUTER BEARING

It the work is heavy and belt strain excessive this
lever clutch with outside bearing is recommended. Tt
is built for the severest duties,  The bele pulley s brone-
cd hushed and has an oil pocket far Inbrication where it
tlles o the shaft,

The triction ring on pulley and waood lined shoes are
large in area and will transmit full power without slip-
ping on the load.

[t 1s attached to engine =haft by means of shaft fang-
¢soor couplings heing holred together, one halt on the
chiteh shatt, other either on tywheel hub or keved on
the engine shaft extending through the vwheel,

Al working parts are provided with places for lu-
brication,

This clutch can be operated from the derrick foor,
or at any convenient place in the engine roor, It s
built with two tyvpes of auter bearings, one with floor
staned thar extemwds o the door Hne and the other with

a plainadjustabie pillow bleck for which the foundation

has o Be built up within 8700 the shaft center,
) 1

REVERSIBLE CLUTCH

There 1s no better =olution «f getting a reverse mo-
tton in connection with o wvas engine than 2 found in
THE BALL REVERSIBLE CLUTCH.

and best development of reverse gear {or operating oil

It 1= the fatest

wells for which 1t was gotten out.

Spur gears are tsed, which are machined from solid
steel,

Allthe steel gears work ina grease tight vase which
is packed with a special gear grease and heavy oill AU
gears and revolving parts are heonzed hushed, There is
more cast steel used i its construction than in any ather
shiilar deviee on the market. The method of Tnbricartion
iz complete and wiil sarisiv rhe most critical user.

It will not hear or cur when worked for g periods
under heavy loads 1f the ubrication i= artended 1o prop-
erly,

The friction ring on belt pulley and envaging shoes
arc of exceptionally large arca, and will vor slip when
lifting the heaviest oad enecuntered at deepest onl awvell,
When on the reverse motien the forward cluteh <hoes
clear the friction ring 3.7

The Ball
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Balt One-\Way Lever Chireh, Operated Vaan from Stond.
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the 1);{11105' hub and hub that kevs on the shaft, which
feature makes engine casy to start as the friction ~et up
by belt pull is relieved.  Laubrication ix provided for all
wurking parts. A standard size pulley is furnished with
cach engine, but other diameters can be furnizhed to suit
any Kind of worlk to e done.

ONE-WAY-CLLUTCH WITH OUTER BEARING

I the work is heavy and belt strain excessive this
Tever clutch with outside bearing is recommended. It
is huilt for the severest duties. The belt pulley 18 bronz-
cd hushed and has an o1l pocket {or lnbricarion where it
ulles on the shaft.

The Triction ring on pulley and wieod lined shocs are
large 111 arca and will transmit full power withou: slip-
ping on the load,

[t i= attached to cngine hait by means of shait tang-
e or couplings being bolted together, one half on the
cluteh shaft, other cither on Oyvwheel hob or keved on
the engine shaft extending through the thvwheel

Al working parts are provided with places for lu-
brication,

T'his cluteh can be operated from the derrick door,
or at any convenient place in the engine roorm, It is
huilt with two types of onter hearings, one with foor
stand that extends o the door line and the other with

a plain adjustable pillow Bloek for which the foundation
has to be built up within X7 of the =hart center,

" REVERSIBLE CLUTCH

i There iz no better solution of getting a reverse mo-
tion in conuectiom with a zas cagine than is fomnd an
THE DALL REVERSIDLE CLUTCH, Tt s the latest
and best development of reverse gear 1or operating oil
wells for which it was gotten out,

Spur gears are used, which are machined from solid
steel.

Al the steel gears work in a grease tight case which
is packed with a special @ear grease and heavy ol Al
cears and revolving parts are bronzed bushed. There i3
more cast steel used inits constructton than in any other
stmilar device on the market, The method of Tubrication
iz complete and will «wtistv the most critieal ns=er.

It will not heat or cut when worked Tor long perteds
under heavy loads if the lubrication is artended ta prop-
erlyv.

The iriction ring on belt pulley amd engaging shoes
are of exceptionally large area, and will mor slip when
lilting the heaviest load encountered ar Jdeepest ol well,
When on the reverse motion the forwarnd cluteh shoes
clear the frction ving 3,7

The Ball
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The Talerum or lever plite is of such construction
that the operation of cluteh for either motion s aocon-
plished with hittle effort. Levers to operate the cluteh
are placed i the cogine house and on the derrick Hoor
for the convenience of the attendant.

The outer bearing stand extends o its {fourdation
just at the Hoor Tine, and is provided with four (43 heavy
adjusting screws to move the bearing box verrically and
horizontally.,

Fach cluteh is piven a thorough running test hefore
it 15 taken o the ware housce,

[GNITION

The ignition is effected by means of cither ot tule
or electric spark. The hot tube method consists of cither

aonickle alloved tube attached to external end of evlinidor,
o an internal or Dlind tabe attached to the inner evl-

ider head wall or o the elosed end of the piston,  The
external hot whe 1= heated by means of a special gas or
gasoline furnace, while the internal tube depends on the
heat of combustion for its glow, The blind tube will
work =atisfactorily if thelengine is doing enongh work
to sustain a regular and high combustion temperature.
When a blind tube 1z used the engine must be started
with external tube and used until evlinder temperature
s enough to keep it heated.

The electric ignition is either hammer make and
break or jump spark. The make and hreak svstem has
o exposed cireut breaker which i dangerous at s
compressors or wells with heavy How of eas.

[t is simple in design with substantial parts and very
casyv to repair, [t s attached to center of evlinder head
and operated by means of an cocentrie on crank shaft.
The timing of ignition can be made while the engine is
running.  The clectricity is supplicd by o high erade
magneto and cotl combined, which is cither friction or
belt driven, the specd of which is controlled Dy its own
thv ball governor. This make and breale svstem is fur-
nished regularly when electric ignition is specified.

The jump spark s an efficient deviee in which the
magneto, coil and timer are all combined in a single me-
tallic case. This case is attached to the side of the bed

under the covernor and is operated from an cecentric on

The Ball
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the erank shait. N high wrade plog is serewed into the
center of the evlinder hiead and connected to the =parker
hy a single short wire,

Tiune of spark occurrence can be changed w
enginke 15 running same as in the make and break  An
external hoet tube outfit is furnished with cach system of
clectrie iunition as part of the equipment. Al of these
methads of fgniting the mixiure have been thoroughly
worked out inoevery detail and any of them will wive
exeellent results,

; GOVERNING

The Dall Gas Fnagine is governed by the vanable
impulse method, which gives constant compression. It
is unguestionably the best method for the oil country
where a continucus Jow of power and a steady speed i
destred, without the “jerky™ effect of the hit and miss
iwpe of governing, Tt is accomplished by means of a
special sensitive vy ball governor of few juints acting
directlv en the gas supply. This equipment in conjunc-
tion with the Dall Byv-Dass Vadve atfords o dependable
derrick comtrol cqual to the steam engine.  When the
Dall Reversible Cluteh s part of the instillation for the
load control the operator has the very best outht on the
market for pumping, pulling rods awd mibing, cleaning
ot ael drilling,

The

. GASOLINE ATTACHMENT

When oil wells are solated from gas supply anl
casing head vas is insutdicient any Ball Gax Fngine
can be cquipped with a gasoline generator valve m o
fow minutes that will run the engine with part gas or all
casoline.  This special valve 12 screwed into the thread-
edd air inlet part of the air and gas valve and =upplied with
casoline from a reservoir by gravity, If the engine is
equipped with an external hot tube and not enough gas
to heat the tube raise the furnace to admit Hame from
painter’s toreh to heat the tube. If eylinder hieat is suf-
Feient after engine has been started, painters toreh can
he removed and ignition secured hy means of blind tube.
Tf envine pounds on gasoline, lower the compression Dy
serewing the piston rod into the cross head two or more
FULL TURNS, These gasoline outfits are kept in stock
for Tirev-up calls from the ol Aelds,

LUBRICATION

The lubrication of was engines is a matter of the
utimost importance, especially the cvlinder, which has
been worked oat in Dall evlinders with excellent reanlts
Fyery piston ring passes cver the ofl hole meylinder ane
the last ring on piston end, which is subjected to the
vreatest hreat and friction, stops at end of stroke directle

Ball
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wnder this oil hoeleo Tt is apparent that every ring on
the pizten actually i= otled by this comatruction, and does
not deperid on o1l being worked back to them, The
rings are pinned on head at soch place that there i3 a
proper and efpual distribution of the oil over the entire
surface swept by the piston head.  Morcover, the oil
when first entering the evhinder tn forms of drops = not
blowwn away by the rushing gases incoming and outgo-
ing. as found in many instances, but iz picked up by the
pizron and rings and then worked into a thin Alm on the

7]

walls hefore being exposed 1y the moving gase

Thiz effective exlinder lubrication is due provarily
to the correet arrangeient of the inlet and exhaust ports.
Oun specification the evlinder can be cquipped with a
special pressure <tght Teed off cup of large capacity which
is worked from the front, or punp ened pressure on Tor-
ward travel of piston. Colinder can be lubricated i
means of mechanteal foree feed operated from the crank
shaft. The vregular equipment is a sight feed refease tale

type of Tubricator of large capacity,

THE MAIN DEARINGS are constantly flooded
with oil when the engine is running. Special chains
around the crank shaft Lt the oib ot of reservedrs in
base looding the entire Trictional suriace.  Oil chanels

returns the o1l into reservaoirs,

The

TIHE CRANK PIN BON s provided with a laree
gravity <ight feed oil cup supported by a heavy oil rack
built mto engine. The auter part of the crank pin box
i arranged for a 20 fecding grease cup. These two
lubricants, oil and grease, can be used at the same time
wlten sn desired.

TIHE CROSS HEAD DPIN and BALGDITTED
PILANES are lubricated from gravity siche feed oil cups
carried by rigid oil racks butlt into the enwine, The outer
clutch bearings are lubricated in the same manner.

GAS CYLINDER OUTFITS

If a fow price gas engine is desired T DALL
GAS CYIINDER OUTEIT attachal 1o oil country
steamt engine beds malkes an tdeal engine of this con-
eds buile in 100 12015 and 18 1L, sives
diameter clutches,

verted tvpe.
with selection of 147, 167 and 187

The outfit = shown in plate Noo 3 of illustrated parts
according to numbers 273 1o 287 inclusive.

The Ball Cyiinder can be attached to steam beds at
well by the lease mon, or inanv repair <hop. The 15 110
size should never he used on any bed Pohiter than o
20 LT and the I8 LT on livhter steam bheds than 23
and 30 HELP. 1

and A only one, bolt on all the sectioms 21 order to oh-

IT possible two i1y wheels shoulid e used,
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tain all possible wheel momentum, which will vive a
Most

fits used in the ofl country arve underwhecled, wihich is

steadlier and  smonther  motion, cvhnder  out-
the principal reason for so many hroken beds amd rapid

. . |
wearing bearings,

If the steam bed is not tin us=e on hlock at the well
it 15 advisable to send 1t to this factory to he repaired,
This method makes the engine a
The bed, shair, wheels

and cvlinder attached.
hetter investment for the trade.
and all parrs can he put in good working conditinn for
the new cvlinder. and when assembled rested our for a
complete job,

TESTING

Testing the Ball Fagines bhegins first with all raw
material delivered to the Tactory, and then cach separate
piece 1s repeatedy examined ax it voes through the Tac-
tory to detect faults before 11 Lecomes part of the com-
pleted engine. When engine leaves the erecting Toor
it goes to the testing room for final test and approsal,
All engines are put through a severe mmning 1est to
reveal any faults missed while Tmilding, and each engine
must work out inosatsiactory manner before leaving

the testing block,

.

AL bearings are adjusted toa full cn|n'z11 contact.
The piston, rings and cevlinder hore are carefntly inspect-
ed during the running test. The bearings are adjusted
so that they run without knoek,
full power under brake and one man e ablefto start it
The makers are sure by this course that each

Fogine must develop

by hand.
engine 12 right when it leaves the factory,

FINISH AND APPEARANCE

The frame, eyvlinder and wheels of Ball Fngines are
pamted with a dark green enamel machinery paint. The
forgings, edges and faces of v wheels are teimmed in
black enamel machinery paint.

This not only makes a durable bur o pleasing finish

AT bearings and machined parts are covered with a
special slashing oil to prevent rusting. ‘I'he general ap-
pearance of The Ball Fngine is suggestive of power and
ruggedness, ver the lnes are graceiul and pleasing.
Sinee The Dall is built for utility and service no needless
expense has been added o dts construction cost by
polishing and burnixhing pares other than frictional hear-
s,

No s, plates or covers are polished: they are
covered with a durable and elastic enamel paint just to
protect them from rust. The builders of The Rall lewomn-
el Tong ago that the users of this type of engine preferred

The Ball
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the cost of polishing and burnishing o he turned into
more power, strength and better material,

v

HORSE POWER RATING

Al Ball Encine power ratings are considerably he-
low the actual or brake horse power,

Fvery engine must develop a certain per centum
above the listed rating hefore it is taken off the testing
hlock.

This margin 15 wiven for the inevitable wearand for
peculiar hard working conditions often vacountered.

Any increased speed over the Bisted specd in Table of
Specifieations  will produce more horse power. TIHE
as the occasion demands, which fact makes it a prime
motive power for such werle as found arnd el welis,
factories aml mills,

INSTALLING

[T desived, Blue print= will he furnihal siving meas-
urentents and instructions Tor o settog any tvpe of DBall
Gas Fogine,

el

The

FOUNDATION must he dree of all bunips, and
engine must set level both wavs, otherwise bhed will
Lolt down i o <train, and lubrication wall he unequal.

FLY WHEELS must bhe placed on shaft according
to numbers stamped on hubs and shatt endd, and word
“ant” cast on spokes facing away from engine. First ex-
pand hub, <lide wheel over shaft o place, Tine up kev-
wavs and knock out expanding wedoe,

Next heat shank of liub helts o eolor, tighten nuts
down snugly and when bolts are cold drive key. MWhen
moving engine to new foundation never roll the shaft
out of bed with wheols attached, always remove the
wheels from shaft.

When HAND WHERL CLUTCH S are keyed on
engine shaft slide clutch over shait then remove all the
front parts to drive up the key, leaving clearance be-
tween stem nur amd kevo 10 this cluteh 12 flanged on
the manner of attaching 3= =imple and casily scen.

Never tighten nuts on stem end down on thrust
ha!l hearing but leave clearance hetween them to secure
irce action of the hand wheels,  1f these nuts are tight-
ened down on the hall bearings the hand wheels will not
work free, and cluteh will be difftcult o throw i and
titit.

Al OUTTER BEARING CLUTCHIES e langes

1

1
‘
on the flvwheel hule and the method is very <imple and]
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apparent. - De careful to get this outer Tearing anl en-
gine main bearing in exact alignment.

After the stand is balted to its foundation inoa
plumbed position, and bearing hoxes inserted make pre-
liminary adjustment with farge screws. When the belt
is on and engine running make the final adjustment,
fecling engine and stand bearings for frst heat, using
either the verticle or longitudinal serews to ger the two
sets of hearings to carry their portion of the =tresses,

WET GASOMETERR should be placed cutsife the
engine room in weather proof enclosures. In winter Al
the ean with oil, and in sunimer water can be sl

DRY GASOMETERS can be placed i engine moon,
providing overflow pipe ig attached and extended cotsule
the building.

GAS PRESSURE of 15 to | pound Is enouwh o heat
the tube aud supply evlinder. providing the velume of
fow is sufficient,  Uf not, the supply is inadeguates or
lines too long for the diameter of pipe vseil

The COOLING WATER SYSTEM 1 very impor-
tant and must be given intelligent consideration wy ger
the areatest engine officiency and wear. When water s
circulated, use large diameter overtlow pipes, which must
enter tank 187 below top of tank stave and extend into
tank 187 with ¢lbow and nipple on end to he able to radse
and lower point of cutlet to suit the water Tever, aond 1o

The

Water level must
XC\'L‘I’

radse inoverticle position tedradn,
be kept above this overtlow outlet in the tank.,
put overtlow pipe over the op of tank stave. except
wlien using water puinp or cas jet to circulate the water,
This nhethod makes a Boiler of the gas cvlinder, when
change of temperature 1= used to circulate the water. for
cnotugh steam has to be generated to lift the water above
its level to ger it hack inta the tank. (See subject of
Cooling Gas Cylhinders under Operation and Care).  In
instances where the engime works near raling long
perindds of time, and water {2 too scarce to o waste on
cround attach pump to lues on cvlinder, or jer a little
gas into overflow pipe throngh -ce just above evlinder to
accelerate movement of warer.

A GAS PP FITTINGS shiould e new, other-
wise deposit in old pipe and ftvngs will And s way into
governor, valve, hurner and cvlinder causing annevanee
and possible evlinder curting.

[1 desired a pipe can be carried from the ar and gas
valve outside the huilding, 7 a casometer 18 used the
pipe for tube furnace must connect with g line before
gasometer.

OTL. WIPERS must be securely set ta their place,
using care to get the blades o bhrush the wicks hard
enotrh tao wipe off the drops of oill 1o <hipping and =et-
ting was engines Jdirt and erit oet into the bearings
which shoubl bhe removed belore starting.
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The crank pin hoxes should be vaken ST and thors
oughly cleaned, Do not remove the pliugs and Doards on
cvhinder until ready to attach the parts 7&{&;1‘0 srarting
engine look it over earelubly o determine if all the pares

assembled are =ecurcly fastened i place

STARTING

Fill all cups and reservoirs vwith a good grade of pgas
engine ol Hleat the tube to a bright cherey red. WWith
crank in a vertical position turn on gas until it blazes up

R e 100 at valve when Hehted, whicl is usually encugh
s tor start,

After expelling all gas threough release valve ar eind
of evlinder stop with crank pinoat outer centre. Now
set gas dial to praletermined mark and when starting
by hand turn wheels hackward abont one quarter revo-
lution which will draw the mixed aie and gas it the
fromt end of evlinder, then turn the wheels Torwanl uie
il crank <tops at outer centre again which will allew
the meixtire to fow into the explosion chamber,

[t usuallv requives two of these operations to charge
the evlinder, and on the third reverse turn of the wheels
bring them hack more than a quarter turn and with con-
<Hlerable vigor, whivh will rai=e the compression encugh
Whea the

1o denite the charge in explostan chamber

The

impulse cocurs tarn o a eitle more gids at the diall i
charge is too rich the explosion will oceur with a dull
thud, and if not enough gas in the misture more thin
three hackward torns o the erank will he required to gt
an explasion. '

When making new trial to start engine, always shue
off the sax at dial, and turn the Hvwheels avcund one or
two toros 16 expel all urned gases through the release
valve,  [7 high gas pressure at dial, “wet™ gaz or gas of
poor quality makes startmyg ditficults use a liccle tank il
or casaline through release valve at end of cxlinder. or
the air and gas vadve oo top of exlinders This s usually
done with gas shut off until tivst explosion cecurs when
s tarned onoagain, DBefore turning on fubricating ol
dush the frictiona! hearings with lamp or tank oil to
float off 1he dirt and grit. Torn water into evlinder in
sufficient amcunt that the bamd can be held on the evl-
inder without discomiort, which will be abount 123 de-
\ow the enwine teorun long enough without
Do ot snap

arees RS
load 1o determine i bearings run ceal,
clutelr inwith ajerk, hut make the shees come into their

place with a steady and firm o motion,

REGULATION
THHE CONTROIL, of Ball Gas ogines i~ aceont
plishied by means of air and gas valve, Iy ball gavernier

byepass vidve anel imers o clectric sparkors,

Ball
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If speed and load are fairly uniform give governor
full range, then set the gas dial to get the proper speed.
after which the governor ‘. regulation is screwed up
enough that after any allowed increase of speed occurs
the governor will hold the engine to that motion. If
the load is variable screw governor speed regulating
thumb screw up to secure the desired speed, and then
turn on enough more gas at dial as is needed for the
maximum load thrown on the engine. In no instances
run with the gas dial wide open or even more than need-
ed for the maximum load . When PULLING RODS,
TUBING or TOOLS set governor at highest speed de-
sired, and just enough gas through dial to keep engine
running at fair speed. When more speed or power is
desired give engine cxtra gas through the hy-pass valve,
which is connected with cord wheel on the headache-post
in derrick floor. The air and gas valve is provided with
adjustment for valve travet and spring tension that arc
independent of each other. The spring tension should be
strong enough at any speed to close the valve sccurely
against its seat. Ii valve spring is too tight it will
flutter and not give sufficient charge for heavy work or
high speed. Then if there is too lirtle tension on Spring
the valve will hammer on high specd. SHORT VALVE
TRAVEL is proper for light loads at any speed or for

poor quality of gas.

v

LONG VALVE TRAVEL is better for heavy loads
at any speed and for a rich gas.

17 electric ignition 'is used it is essential that the
place spark occurs in pisﬁm travel should harmonize with
the above various speeds.

In a continuens slow speed the spark should occur
a trifle before the piston comes to the end of its travel,
and in continuous high speeds carlier in proportion to
the specd. In every instance, retard spark just enough
that engine will not pound on 100 earlv ignition.

\When there is no regular speed or load, as in case
of pulling, cleaning nut and drilling oil wells, compromise
the place ignition will occur by setting the timer so that
at the slowest speed encountered there will not be much

or any pounding.

OPERATION AND CARE

During a reasonable time after starting clutch, all
bearings, keys, studs, sct screws, nuts, cooling water and
oiling system should be watched more ctosely than usual
in erder that one in charge hecomes familiar with engine
and its operation, and that all parts are properly adjusted.

Oratside cluteh bearing and the engine main hearings
must be kept in true line. The holding down bolts and
engine block keys should be kept ticht so engine will
not jump when run fast.

The Ball
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il
CRANK SHAFT RUMDBLING iz elin?inutcd hy
tightening down the main bearing cap ou the governor
side. VALVE FLLUTTERING is sometimes, caused by
pasty substance accumulating on stem and seat.

TUBE FURNACE COMBUSTION is sometimes
insufficient from flakes from ashestos liner piling up at
bottom, and clogging the air holes, or by small particles
in gas hole of burner. Never have tube any hotter than
will give good ignition. UNUSUAL NOISES or
loose and pounding joints should be attended to at once.
Do not put off until tomorrow for serious damage may be
done the engine and years of wear taken out of it in a
few short hours of neglect.

COOLING THE GAS CYLINDER is a matter of
vital importance as the temperature of the hurning gases

is as high as 1800 degrees F.

Water is circulated around the outside of the cylin-
der wall to carry off 13 to % of this intense heat, other-
wise the oil would be destroyed and the moving piston
and rings soon cut and lock against the cvlinder walls.
Water should leave the cvlinder not mere than 73 de-
grees F. higher than the temperature it enters.

1f the hand can be held on the cylinder or overflow
pipe a brief time the best results are obtainced. The
water should never get anyv hotter than 175 degrees v

BAD OR MUDDY WATER is I)etter circulated
than wasted on the ground but keep thc water level in
tank just over the merﬂow pipe outlet.

SALT WATER can be used with good results but
all joints must be kept tight as the least ooze will eat

away the iron.

SEDIMENT OR DEPOSITS of any kind must not
be allowed to fill up the water space since this will in-
terfere with thie proper lowering of the high temperatures
and causc rapid cylinder wear.

It is good practice to remove the deposits at reg-
ular and proper periods which is governed entirely by the
nature of water used.

LUBRICATION of gas engines must be given intel-
ligent care and regular attention. especially the cylinder.
"se nothing but the best grade of mineral gas engine oil
in the cvlinder and in sutficient quantity. which depends
on size of cvlinder and amount of work being done. If the
cups are adjusted for light work increase the flow when
more work is to he done,  FKnough oil may he used but in
such irregular applications that periods oceur with httle
or no oil, causing excessive and needless wear, if not
serious damage. Oil in the reservoirs under the main
bearings must be replaced when it gets thick and slate

The Ball
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i
color. The heavier and worn oil can be drawn off at the
bottom and fresh o1l used to replace it,

CHANNELS at each edge of the main hearings
carrying oil back into reservoirs must be kept open or
the oil will flow over and ddwn the sides of bed.

OLL, CUPS should be taken apart and cleaned when
sediment appears on the bottom,

ALL CLUTCH BEARINGS are provided with
means for lubrication.  When clutch idles on rollers
or bronze bushings oil such bearings through the face of
the pulley at plugs marked “OIL.”

GEAR CASES, in reversible clutches. are filled with
high grade cup or gear grease and heavy steam oil at the
factory. When gears work with a dead muifled sound
there is sufficient grease, but if the gears are noisy with
sharp metallic sounds, more lubricant is needed in the
gear case. There may be enough grease in the case
whiclh has hecome hard after a time and will not Aow
over the gears and bronze bushings. Then, by means
of brass force gun, furnished with ecach cluteh, mject
heavy steam oil, or tank oil boiled until thick. into gear
case through plugged hole marked "GRFEASE & OII”
which = found next to the 1y wheel, When the reverse
motion s used daily as in pulling, cleaning out and
drifling il wells, start cach 12-hour period with a littie
Iieavy oil foreed into gear case, which will keep the lubri-

3l

cating nass thin ¢ ugl; to flow over all parts requiring
lubrication. Ii the case lubricant becomes so thin that
it leaks out, inject cup grease into the case to thicken the
lubricating mass, f

At same side of clukeh squirt engine oil into pinion
gear shafts through 47 pipe plugged holes. Al these
places are marked "OIL"” or "GRIEASE” in large letters
cast into the parts.

CLUTCH LUBRICATION is so well provided for
1t not neglected there will he no danger ol hearings
and gears cutting and sticking.

CRANK PIN can be lubricated with either oil or cuyp
¢rease or both at the same time,

PISTON SOUEALING or groaning indicates either
insufficient or poor grade of oil, or that rings are ce-
mented 1 their groeves and bear unequally and too hard
against the cvlinder wall. [ the rings are carboned
take piston out of cylinder and remove the deposit of
carbon. This removal of carbon must not he neglected
if full power and long wear of cylinder is an object. ow
often 1t is done depends on temperature of cylinder, work
and quality of oil

To remove the carbon from piston and rings work
the rings in their grooves by pushing on ends with stick
ar same  time pouring kerosene into the grcoves to
dissolve the carbon aund float it off.
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! This should be persisted in until the rings are tree!!
Il there 1s much carbon;
"under the rings remove them in order to get it out. To,

“do so insert thin strips of sheet iron under the ends:

cand the oil comes off clear.

land along the sides which will spring the rings our ot
their grooves. The carbon acenmulating under the rings
prevents their free action, and oiten pushes them out
hard and unequally agaiust the cvlinder wall which caus-
es it to wear out of round. If the rinws are burned in
too hard to loosen break them out and replace with new
ones. Remove carbon out oi the ports, and carefully-
“wash all grit off piston and ont of evlinder with light
volatile o1l hefore replacing 1t

LOCATING PISTONS properly in all sizes of Ball
Cas Engines 1s to let the end of it protrude through the
cvlinder no less than 32” nar more than 33" which will
allow the last ring on the head to travel over the cyvlinder
The DAFFLE or DEFLECTOR PPEATE, crescent
shape. must cover the inlet ports on the right hand side
of the evlinder with ends of the deflector plate in a ver-
This is INDPORTANT.
unlike in their value it is often advisable to change the
compression in order to et the best results out of the

end,

tical position, Gases beiny so

engine with the particular gas uxed.
The compression is the pressure that mixture of air
and gas is raised to at time of dgnition by the piston

The

moving into the explosion end of the cylinder. 1§ the
was is poor raise the compression by unscre\\'ing; the
piston rod out ol the cross head, and if the gas 1s rich
lower it by serewing the piston rod into the cross head.
In either instance turn the rod complete turns so as to
bring the deflector plate over the inlet ports properly.

I'he compression is set in the factory for the aver-
ave was found in the natural gas regions. \Weakening
compression through cvlinder wear can bhe raised as
needed by unscrewing the piston rod cut of the cross
head. always full turn or turns, ,

PREMATURE ENDLOSIONS or back firing oc-
curing when the ports are open, is caused by the mix-
ture still burning when the inlet ports are opened to
admit a frech charge. This treuble may be due to tube
being too cold, compression too low. piston rings car-
honed fast, too much oil, cyvlinder too hat or small point
of carbon or iron on piston cnd or explosion chamber
heing in a glow.

TO TEAR DOWN REVERSIBLE CLUTCH for
inspection and repair proceed as icllows: Hemove outer
bearing stand leaving the clutch fanged o the fvwheel:
then and remove the =et hub of
driver or spider after which tap and pull the driver off
its kev oin the shaft, Next socket wrenely to re-
maove three hexagon 1ap bolts in hrake avheel on flvwheel

loosen up serews in

us¢
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vrl
side, aud then at same place tiap short iron bar against the
six pinion gear shaft ends, showing through the brake
wheel wall, which will loosen the shaits in their taper
seats. \When the shafts are loose, give the belt pulley a
vigorous jerk and it can be pulled off aver the shaft end,
exposing the internal parts of clutch.

If it is necessary to remove the rim gear, keved on
the belt pulley hub, screw a stud bolt inte taped hole in
kev head using the stud as a jack to pull the key. which
will release the rim gear, space collar and gear case

n
shell. To rcmove the reverse gear from shait tap on an
iron bar against the brake wheel hub which will drive
both reverse gear and brake wheel oft together.

To assemble the clitch reverse the operation. Tt is
not a difficult matter tb take apart or put together a
BALT, REVERSIBLE CLUTCH if a little thought and
care is exercised in connection with these directions. Al-
ways refill the gear case with cup grease and heavy cyl-
inder oil.
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. BALL GAS ENGINE SPECIFICATIONS o
Horse Power | | 12 13 14 13 20 23 30 33
Revolutions : ‘ 210 210 210 182 173 170 165 160
Cylinder Bore, incihﬂes - .“- o : o 7L 2 7_9 a 034 il 11-}/17 B 13
Stroke, inches . - 12 12 a2 14 15 16 17 18
Length of Piston, inches w13 13w 151 L 16w | 17n | 18y | 194
Main Bearings, inches | 48| 4x8 | 48 /Mly;xo Vuix0vs 4uax100s | SxIT | 3x12
Crank Pin, inches 7 | +x+4 dxd | byxd dAuixdng [draxdyg) A4 TAMIx4L: ;}/3,\'-“2
Cross Head Pin, inches - o - 233 233 3.\3 JaN3ng | 33l Jiaxd)y Jigx+ ‘ 4‘\:47
Cylinder Water Spiarlces,r Vin-:hes - 1 1"' 7 71,',1 134 It 1 134 134
Dia. Exhaust Pipe, inches o T 3u 4w 4| am | 4w | e | 4
Flywheel Diameter, inches | RN 6 821 s | 6Ru 73 73
I?Iywheel Hub Bore, inches : 31, 7 3'7_." ) 31 _,. 4 + 4 47 114
F_lywheel' Face, inches B | I 41 413 o1y 6 6l ’
Flywheel Weight, pounds 000 030 ; 00 - 800 1030 | 1373 1625 | 1800
Floor Space ‘ MIx120 62x1 ’ﬂ (18\13() 72x138 | 74.‘{1-1-;» 7Ox130 | 86x160 RQ\lrh
Eﬁgine \Neight—NorClutch ; 3.200 )() —l— 230 : 40950 800 £,800 9.000 | I0.0("(J
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; SPECIFICATIONS ONE-WAY HAND WHEEL CLUTCHES
' ROLLER BEARING

Diameters, inches b1

e

D16 | 18 20 | 2 . 24 | |
i 13 13;1 13 13 | 13 !

w

Face, inche,s } 1
| ' I

SPECIFICATIONS OF ONE-WAY LEVER CLUTCHES
BRONZE BUSHED BEARING

18 20 22 24

Diameters, inches

13 13 13 | 13

Face, inches
- |

SPECIFICATIONS OF REVERSIBLE CLUTCHES
BRONZE BUSHED BEARING

Diameters, inches

18 | 20 | 2 2 L
|14 14 ‘

Face, inches 14 14

SPECIFICATIONS OF GAS CYLINDER OUTFITS FOR STEAM BED FRAMES
ILLUSTRATED NOS. 273 TO 289.

Horse Power | 10 ‘ 12 14 \ 15 \ 18

Bore | 73 g8 9 | 9 \ 10
e — -

Stroke 12 |\ 12 12 14 ! 12 |

The Ball
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ORDERING REPAIR PARTS

In order to avoid delay and confusion in ordering en-
gine and clutch parts please follow these suggestions:

For engine part, give the number of engine, for rec-
ord reference, with the name and number bf the illus-
trated part desired.

Example: FEngine No. 1430 cross head pin part
No. 28 in plate No. 1.

Reversible and onc-way lever clutches give engine
number, name and part number with dia. belt pulley,
dia. and face of iriction ring. Example: Engine No.
1604 reverse {or one-way lever) clutch driver part No,
202 in plate No. 2 for belt pulley 20" dia. with iriction
ring 24" dia. x 3147 face,

One-Way Hand Wheel Clutches give the engine
number, name and aumber of illustrated part with dia.
of belt pulley.

Example: Engine No. 1203 wood shee block part
No. 238 in plate No. 3 for 147 dia. belt pullev.

Always state if goods are to he shipped by expross,
freight or parcels post.

Butler, Pa., home of The Ball Engines, has the ad-
vantages of the three main express companies, four main
steam roads, two clectric roads and parcels post to make
quick and direct shipments of goods to any place in
the United States.

BUTLER, PA., U.S. A,

PARTS FOR BALL GAS ENGINES

No. Name ol Part :

Led Frame Studded and Babbitted.
Main Bearing Cap Right Side Babbitted.
Main Dearing Cap Left Side Babbitted.
3 Cross Head Guides (2 to a sct).

4 Cylinder Support Nut.

5 Cylinder Support Screw.

6 Dalance Wheel Straight Flub.

7 Balance \Wheel Flanged 1ub.

& Cylinder Heads for Hot Tube.

9 Gas Cylinder studded.

16 Straight Iixhaust Nozzle

11 EFlbow Exhaust Nozzle,

12 Cleaning Hole Cover.

13 Port Cover.

14 Tube Furnace.

15 Tube Furnace Durner.

16 Tube Furmnace lLiner.

17 Nickle Tlot Tube.

18 Furnace Gauge Cock,

19 Release Valve,
20 Drain Cock.
21 Piston Hlead,
22 Piston Rings.

—
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.!
No. Name of Part

23 Piston Rod. ‘

24 Piston Gland. ;

25 Piston Ilead Nut.

26 Piston Rod Nut at Crods Flead

27 Cross Head.

28 Cross Head Pis,

20 Cross lead Pump Arm.

30 Connecting Rod.

31 DBrounze Crank Box Front tlalf.

32 Bronze Crank Dox Pressure tlalf,
%32 PBrass Crank Dox Lined with Babbitt.
33 Crank DBox Shims (2 to a set).

34 Crank Dox DBolts {2 toa sei).

35 Cross Head Box Pressure Talf.

36 Cross [ead Dox Back 1zl

37 Cross Head Box Shims (2 to a set).
38 Cross llead DBox Bolts (2 to a sct).
39 Crank-shaft Long for Keved Clutch,

*30a Crank-shaft Short. for Flanged Clatch.

40 Covernor Pulley

41 Governor Pulley Key.
42 Mlain [Tub Wheel Key.
13 Ftange Hub Wheel Key.
44 Cluteh Hub Key.

*Not illustrated.

No.

46

[T AT T U L N | S G SR Y
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J4
‘Al

Water
Water
Water
Flexib
Pump
Brass
Drass
Firass
Brass
Brass
Pump
Pamp

- .4‘
Name of: Dart

1

Pump Darrel.

Pumyp Chamber,

Pump Bottoin.
le Pump Rodl

Rod Gland.
Pump Valve (2 to a set).
Pump Valve Seat 2 to a set).
Pump Valve Cage (2 to a set).
Punip Valve Cage Scat (2 to a set).
Pump Valve Drop (2 to a set).
Adr Cock, Release,

Adr Cock. Suction,

Dry Gasometer.

Iluid

Gasometer.

Ol Hole Cap 72 to a setr.

Cross

flead Guide Raizers (4 ta a set).

Byv-pass and Governor Complete,

Giovernor.

Airan
Valve
\Valve
Valve
Valve
Valve

d Cas Valve Chamber.
Disk and Stem.
Spring.

Spring Collar Nut.
Travel Control,

Travel Control XNut.
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No.

09
70
71
72
/3
7+
73
76
7
73
79
80
30a
&1
]2
3
&4
23
86
R
83
29
[M{]
Ul

()2

NZIII]C] of Part

Valve Travel Stdp.

By-pass Valve Li:ody.
By-pass Valve Stem.
Ba-pass Valve Stem Curd \Wheel.
By-pass Valve Neck.
By-pass Valve Neck Gland,
Gas Dial Gauge.

Governor Chamber,
Governor Bracket Complete,
Flv Balt and Springs,
Large Gear and Shait.

Belt ulley.

Delt.

Idler Pulley,

Idler Pulley Shaft.

Top Rad.

Speed Control,

Valve and Stem.

Toe Part.

Trip Lever and Shaft

Trip lever Spring.

Trip Lever Ratcher.

Spindle Collar on No. 77,
Bracket Serews,

il Cup.

The

No.

93
04

93
a6
V7
08
99
100
101
102
103
104
103
1006
107
108
100
109a
110
111
112
3
114
115

Ball

Name of Part
Top Cap vn No. 78.
Cylinder Head.

AL & BL Tenjtion.
Hot Tube Furnace.

AMagneto Delt or Friction Drive.

Magneto Leather Friction.
Magneto Brush and Spring.
Magneto Lirush [lolder,

ey Cells (6 to a set).
Resistance Coil.

switch. '

Fecentric Hub and Belt Pulley.
Rear Eccentric Strap.

Fromt FEecentric Strap,
Fecentric Push Rod.

Bell Crank Push Rod

[sell Crank Stud.

Dell Crank DBracket,
Feeentric Rod Bracket,

Gell Crank Stud Sleeve.

Bell Crank Short Section.
Bell Crank Long Section.
Bell Crank Mins (2 to a set),
Belt Crank Studs (2 o a sct).
Bracket Screws (4 to a set).
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Na. Name of Part ‘
116 Eccentric Strap Bolts (2 to a set}.
117 Sparker Body. ’
118 Star \Wheel.

119  Star Wheel Stud.

120 Star Wheel Pawl

121 Star Wheel Link.

122 Pawl Spring.

123 Link Bolt.

124 Reach Lever.

125 Reach lever Swivel,

126 Movable Electrode Hammer,

127 Hammer Bolt.

128 Mlovable Electrode.

129 Movable Glectrode Lever.

130 Movable Electrode Spring.

131 Hammer Spring.

132 Stationary Electrode.

133 Mica Tosulation,

134 Terminal Connection,

135 Gas Cylinder (3il Cups.

136 Main Dearmg Oil Chains (2 to a sct),
137 Cross lead Slide Oil Cups (2 to a set).
138 Crank I'in Grease Cup.

1381 Crank Pin Olass Ol Cup,

No.

139
140
14]
142
143
1H
“1+Ha
143

“143a

146
147
148
149
130
151
152
133
154
33
RIS
7
138
150
N o

The Ball

Name of Part ,

Cross Head Tin O1l Cup.
Cross Head Adjustable \\'ipc‘{r_
Cross 1lead \Wiper Tip. i
Crank Adjustable Wiper.
Crank Wick Wiper Cup.
s & 58 Wrench,

56 & 34 Wrench,
¥ & 74 Wrench,

7 & 1 Wrench.
Governor Wrench,
Socket Wrench.
Balance Wheel ub Expander.
Balance Wheel 1Tub Dolts.
Valve Lift Gauge Dolt in No, 47,
Cylinder Head Studs,
Cross Head Guide Studs (4 to a set).
Main Dearing Cap Studs (8 to a set).
Cross Head Clamp Studs 12 to a set).
Cylinder to Ded Studs.
Water Pump to Cvlinder Studs (2 to a set)
Water Pump Clamping Bolts (2 to a set).
Piston Rod Gland Studs (2 to a set),
Tump Rod Gland Studs (2 to a set).
ilustrated.
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No.

160
101
162
163
164
163
166
167
168
169
170

171
172
173

174

173
175
177
178
179

il
H

v Name of Part

Fecentrig Rod Bracket Cap Studs (2 to a ser).

Pump Arm to Cross Head Studs (2 to a sety.

Bell Crapk Clamping Studs (2 to a =et).

Fiston Rod in Cross Flead Set Screw.

Governor to Bed Frame Studs (2 to a set),

RBell Crank Bracket Screws (2 to a set),

Eccentric Rod Bracket Screws (2 1o a set).

Valve to Cylinder Studs 75 to a sety.

Exhaust Nozzle to Uylinder Studs 4 to a set).

Sparker to Cylinder Head Studs 74 10 a set),

Fumace to Top of Cylinder Head Screws 12 to a
set).

Key Puller Stud.

Port Cover to Cylinder Studs 4 1o a e,

Cleaning TTole Cover to Cylinder Studs (4 to a set).

Furnace to Cylinder Tead Bolts 12 10 a0 seti.

REVERSIBLE CLUTCH

lielt Pullev.

Fim Gear on Belt Calley [ub.,

Reverse Gear,

LBromze Dushing for Noo 175 1 2 10 o sety,

Dronze Dushing for No. 180,

The Ball

No.

13
181
182
1L3
18+
183
186
187
188
189
120
191
192
103
194
195
196
197
198
140
200
201
202
203
204

'
!

1 Name of Dart

Space Collar on No, 173,

I

DBronze DBushing for No. 185,
Mail Shatt.

t5 Flange Coupling on No. 183.
Pinion Gear Case,

Dack Brake Wheel.

Pinion Gear (6 to a set).
Pinion Gear Shaft (6 to a sct).

\Woed Shoes for No. 218 (4 to a sct).
Woad Shoes for No. 191 19 to a set).

Dack Brake Band.

Fond Clips for No. 191 (2 to a set).
KNewv for No. 175 and No. 176
Kew for No. 183 and No, 202,
Key for 183 and 184,

KNev {for 183 and 177.

Outer Rearing Stand.

Power By Stand Dox,

Upper ¥4 Stand Dox.

Yoke T.ever Dracket.

Lever Angle Plate,

Spider or Diriver.

Hand Lever at Fngine.

Hand T.ever in Derrick.

iranze Dushing for No. [R7 (6 to a set),
! ,
b
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J
Noo ! Name of Part Nou Name ol Part
205 Strap Connecting Nos. 222 and 223 230 Grease Gun Paddle.
206 Strap Connecting 223 and 207-208. 231 Set Screw Wrench.
| 207 ¥4 Part Yoke Lever. 233 Socket Wrench.
- 208 4% Part Yoke Lever. 233 Nut Wrench.
209 Swinging Lever ior Back Break DBand. 233a Plug Wreneh.
210 Adjusting Eve Bolt Joins No. 211 and 1V1 234 Adjusting Screw for Nos. 198 and 199 ( 4 to a set],
E 211 Drake Dand Clevis Joins Na. 209 and 210 235 Lever Studs for Nos. 222 and 223 (2 to a set).
212 Connecting Link between Nos. 213 and 222. 235 Pin Conmecting Nos. 215 to 202 (4 to a set).
213 Strap Between Nas. 212 and 200 (2 to a set). 237 Pin for No. 192 (2 to a set).
214 Strap Detween Nos, 216 and 215 (8 to a set), 238 Connecting Fins (11 to a set).
215 Adjustable Serew Dog ¢ to a set). 239 Stud Joining Nos. 209 to 201,
216 Shifter Shide. 240 Pin for 203 and 204 to 225 (2 to a set).
217 Shifter. Yoke 241 Studs Conmecting 197 to 200 (2 to a set).
218 Cluteh Shoe (4 to a set), 242 Pin for Strap No. 214 (8 to a set).
219 Adjustable Screw for No. 218 (4 1o a set). 243 olts for 207 and 208 (2 to a set).
220 Lind Thrusy Plate for No. 183, 244 Dolts for No. 189 and No. 190 (38 to a set).
221 Phrust Collar for No, 183, 245 Foundation Bolts for No. 197 (4 1o a Fet‘);
222 Connecting Lever for Nos, 200 and 223 246 Foundation Belts for No. 201 (3 to a set).
223 Bell Crank. 247 Dolt Joining Nos. 207 and 208 to 200
224 Pipe Clips (4 to a set). 248 TFlange Studs for No. 184 (6 to a set).
223 Floor Dlates for 203 and 204 (2 to a set). 240 T,ag Screws for Nos, 201 and 225 (6 to a sct).
2260 Glass 31 Cup for Nos, 108 and 100, 230 Set Screws for 184 to 195
227 Drain Cack for No. 108, 231 Tap Bolt Connecting 185 to 186 (3 to a set).
223 Oil Cup for No. 186, 232 Set Screw Connecting 183 to 202,
220 Grease Gun for Gear Case No. 185 233 Set Screw C(mnecting‘ 202 to 194

e
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No.
254

[0y B
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Name oft Part

Tap Dolt Connecting Nos. 220 and 183,

ONE-WAY HAND-WHEEL CLUTCH
i

Jelt Pulley

Tub and Wood Block Carrier.

Front Cover and Block Carrier,

Wood Blocks for Nos. 236 and 257
Quter-hand Wheel.

Inner-hand \Wheel.

Hub Flange. '

Flange Stem.

Nut Locking Nas 261 and 262,

Kev in No, 262,

Key Atraching No. 236 to lngine Shait.
Pressure Nut.

Lock Nut.

Studs Attaching Neoo 201 to Nao 250 (5 to a set).
Serews Attaching Noo 270 1o No. 257 (4 to 2 sct).
Release Ring.

Upper Thrust Deanng,

l.ower Thrust Bearing.

Roller Dearings.

Muastrated.

The

¥

ONE-WAY LEVER CLUTCH WITH OQUTSIDE

No.
260
201
202
203

*203a
264
205
266
297
208
200
300
301
302
303
S04
305
RN
RN
300
310
311

Ball

. BEARING

Name of Dart
Belt Pulley.
Flange Coupling.
Shait,
Outer Dearing Stand.
Solid Pillow Block.
Spider or Driver.
Shifter Lever,
Lower '; Stand Box.
Lpper T3 Stand Box.
Clutchh Shoe (4 to a set),
Wood Sheoe for No. 2098 (4 to a set).
Adjusting Screw (4 to a set),
Adjusting Serew Dog (4 1o 2 set).
shifter Slide.
Shifter Yoke.
Strap Between No, 301 and No. 302 (8 1o a sct).
Iind Thrust Plate for No. 202
Throst Collar for No, 202,
shifter Tever Bracket.
Lronze Dushing for No, 200 (2 (o a set).
Kev for No, 204,
Key for Noo 291 and No. 202,
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' No. Name of 'art ‘

312 Adjusting Screw for No. 200 & No. 297 (4toa set).
313 Bolt Joining No. 295 and No. 307. ]
314 Flange Studs for No. 291 (6 to a set). |
315 Pins Joining Nos. 301 to 294 (4 to a set).

316 Set Screw for No. 294 to No. 292.

317 Studs Joining Nos. 307 and 293 (2 to a set).

318 Cap Screw Joining No. 305 and No. 292,

319 Bolt for No. 295 (2 to a set).

320 Pin for 304 (8 to a set).

321 Set Screw Nos. 204 on 310.

322 Dolt Joining 208 and 299 (20 to a sct).

323 Ol Cup for No. 207 and No. 206,

324 Drain Cock for No. 206.

OPERATION OF CLUTCH AWAY FROM STAND

#325  Yoke Lever Complete,

=326 Ticll Crank.

#327  Tiell Crank Plate Complete.

#328  1'ipe Connection for No. 326,

#320  Strap Connecting Na. 323 to No. 326,
*330 ITand Lever,

%331 Tipe Connection for No. 330.

#332  Floow DPlate for Ne. 330

*Not illustrated.

The

Rules for Calculating the Speed a;ld
Diameter of Clutches, Pulleys
and Band Wheels ,

PROBLEM NO. 1

1o determine diameter of cluteh needed, when diam-
eter of driven wheel and revolutions are known,

RUT.E: Multiplv the diameter of driven wheel in
inches by its revolutions per minute and divide this
product by number of revolutions desired to run en-
gine the quotient of which will be the diameter of clutch

in inches.
PROBLEM NO. 2

To determine engine speed when driven wheel diam-
cter and revelutions with clutch diameter are known.

RUTE: Multiply the driven wheel diameter in in-
ches by its revolutions per minute and divide the product
by the clutch diameter in inches the resultant quotient
will he the engine speed.

PROBLEM NO. 3

To determine diameter of <driven wheel when its
revolutions per minute, engine revolutions and diametor
of cluteh are known,

Ball
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n
RULE: Alultjply the clutch diameter in inches by
the engine revelutions per minute aud divide the produoct
by the number of driven wheel revolutions per minute,
the quotient of which will be the diameter in inches of

driven wheel. ]
PROBLEM NO. 4

To determine speed of driven wheel when its revo-
lutions, engine revelutions and diameter of clutch are
known.

RULE: Multiply the clutch diameter in inches by
the engine revolutions per minute and divide the product
by the diamcter in inches of the driven wheel, the quo-
tient of which will equal the revolutions of the driven
wheel,

Tn installing main line shafts, counter and jack
shafts where the gas engine is the motive power, the
foregomg rules will enable the operator to start from
the engine sneed and estabtish all shait speeds, diameter
of pulleys through the line and counter shafts to the
pullevs on machines to be operated.

Main line shafts are run at about 200 revelutions
for ordinary purposes.  In instances where high speed
machinery is being set up the line shaft can be driven
faster m order to avout unduly large drive and =<mall
driven pulleys.

These same rulez can he applied to gearing by sub-
stituting for the pulley diamecters the number of teeth
in the gears.

RULFS FOR BOARD MEASURE

Multiply the length in feet by the width and thick-
ness in inches, and divide the product by 12, which
quotient will equal the board feet. Thus a scantling 26
fecet long, 2 inches thick and 6 inches wide contains
26x2x6

12

=26 feet, board measure,

CONCRETE FOUNDATIONS

Conerete foundations for engines and machines in
which there is shock and vibration should be made from
mixture of one (1) part cement, two (2) parts sand and
four (4) to five {3} parts broken stone, gravel or mill
slag of one (1} inch size. The sand should be either
lake, river or ground which will not contain loam.

Road sand, as sometimes used, is not fit for strong
cancrete work, as such sand coutains much loam.  Mill
slaw of oue (1) inch makes the very best material pro-
curable for the body of mixture. If large pieces of stone
are dropped in keep them away from form and well

The Ball
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N
spaced so mixture will run around them, a portion of
aravel should be leit out of the mixture,

11 the foundation can not be completed in a working
pericd leave the last pour rough on top so next period’s
mixture will have better hold.  If it dries out during the
intermission scatter pure dry cement over the top be-
fore pouring the regular muxture, which will tie them
together in a homogenous mass.

To give a smooth finish with little pointing to be
done push the shovel down along the side of form forc-
ing back the coarser parts which will let the thinuer por-
tions against the form. ‘

In mixing on board turn it over three times while
in dry state and two times after addition of water. Do
not use more water than will thoroughly wet the mass

The

as it is apt to leak out cracks in form carrving pure ce-
ment in solatiomn. '

I'he foundation should he finished within ond (1) inch
of the required height with rough top and allowed to
set enotigh to hold the engine or machine. Level up ma-
chine to required bolt length with narrow strips of iron
after which pour a thin solution of one (1) part cement
and two (2) parts sand into form slipped over top of
unfnished foundation. This form should be high enough
that the thin mixture will run under and around bottom
of machine and up to the top edge of machine bottom
Aange. \When this grouting is set tighten down the
foundation bolt nuts securcly which will make a very
rigid set up for any kind of machine.

Ball



