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1o c:r,ZZ whom it maz Y CONCETTL:

Be it known that I, WiLLiaM E. EWALD, a
citizen of the United States of America, and
a resident of Chicago, county of Cook, State of
Illinois, have mvented certain new an_d use-
ful Implovements in Fluid-Motors, of which
the following is a specification.

My invention relates to fluid-motors of the
reciprocating-piston type, and has for its ob-

ject the provision of a simple, compact, and

comparatively inexpensive engine capable of
efficient service in various connections, but
more particularly adapted for use in connec-
tion with automobiles, to reduce the cost of
manufacture, to insure strength and rigidity,
to reduce vibration, to prevent leakage, to
insure perfect alinement of the piston-heads,
and to provide certain details and features of
improvement tending to increase the general
efficiency and to render a fluid-motor of this
character serviceable and reha,ble in its op-
eration. .

To the attainment of the foregoing and
other useful ends my invention consists in
matters hereinafter set forth and claimed.

In the accompanying drawings, Figure 11s
a side elevation of a fluid-motor embodying
the principles of my invention. Fig. 2 is a
plan of -the same.
sectiononline x « in Fw 2. Fig. 418 a cross-
section on line ¢ ¥ in Fiﬂ‘ 2. Fig. 518 a per-

spective of the piston and crank-shaft.

“ As thusillustrated,my invention comprises

a cylinder or casing A, a piston I3, and &
crank-shaft C.  The casinﬂ* is preferably com-

posed of sections a and a', the two sections
bemfr held together by bolts or screws a? and
the Line of ;junetmn occurring at the point
where the shaft C extends transversely
through the motor. The cylinder-heads a°
are preferably formed integral with the body
of the casing, so as to prevent leakage. With

this construction and arrangement it will be

seen that the motor involves a plurality of
cylinder-sections connected together to pro-

vide a plurality of oppositely-arranged pres- .

sure - chambers—as, for example, the two
chambers af and ¢®>—wherein motive fluid is

~expanded for the purpose of driving the pis-

50

ton. The transversely- -arranged crank-shaft

out. of alinement.

Fig. 3 1s a 10110'11}11(1111&1'

the a,butting ends of the two cylinder-sec- |

tions are grooved to accommodate said shaft

and that said bearings are of the split or two-

part form. In this way it will be seen that
the bearings for the shaft are formed at the
junction of the cylinder-sections, and that
consequently the shaft and piston can be re-
moved intact.

The piston B is pr efembly cylindricin form

55

bo

andlls preferably cast integral or all in one

plece. _
ton is hollow and that it is provided with lat-
eral slots b b and upper and lower openings
b’ b'. Thus constructed the piston presents

‘a relatively short head 0® at one end and a
‘relatively long head b at the other end. The

relatively Iontr head is connected with the
crank by a rod or pitman D.

It will also be obsewed that the pis--

In this way 1t
will be seen that the formation of the piston

provides extensive bearing-surface and that

being cast integrally its two heads cannot get
Furthermore, it will be
seen that the piston while having the desired
amount of bearing-surface is also light and of
a character to reduce weight and vibration.
The end wall of piston-head 0° preferably
comes close to the shaft, while the opposite

‘end of the piston is some distance away, de-
| pending on the length of the pitman D. In

other words, one end of the piston recipro-
cates close to the shaft, while the other eund,

| owing to the interposition of the pitman, re-

ciprocates farther away. In this way, and
with one end of the. piston quite close to
the shaft, the difference in the length of the

| two p1ston-heads and also of the two cyhnder-

sections will depend upon and be determined
almost entirely by the length of the pitman.
It will be understood that any suitable

mechanism or devices can be employed for

controlling the admission and exhaust.. .
While any suitable formation or construc-
tion can be adopted for the shaft-bearings, it
is preferable to mount the shaft in bushings
¢'. These bushings can be of any suitable
metal and are clamped between the abutting
or opposite ends of the two eylinder-sections.
Thus constructed the cylinder presents a bore
of uniform diameter from end to end. In op-

eration the strokes of the piston-heads lap—

C revolves in bearings ¢, ar ranﬂ'ed at either | thatistosay, each head slides past the shaft—

side of the crank C’, 1t bemt‘r observed that

and in this way iner eased bearing-surface is
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secured without lengthening the motor.
motor of this ehalactm is s1mple and com-
paratively inexpensive of manufacture; aiso,
1t 18 capable of high speed without strainiﬂﬂ‘
or loosening the parts.

What I claim as my invention is—

1. A fluaid-motor comprising a eylinder-cas- |

ing composed of two sections, a shaft extend-

ing transversely through said casing at the |

3111101;1011 of said seetmns the abuttmw ends
of said eylinder-sections belng grooved to ac-
commodate the shaft and so formed as to prac-
tically provide the latter with a pair of two-
part bearings, piston-heads fitting the bore of
the cylinder at opposite sides of said shaft,
means for connecting said piston-heads with
said shaft, and means for connecting the two
sections of the c¢ylinder, substantially as de-
seribed.

2. A fluid-motor comprising a cylinder-cas-
ing composed of two sections, ashaft extend-
ing through the casing at the junction of said
sections, said shaft being jonrnaled in bush-
ings seated in grooves formed in the abutting
ends of said sections, piston-heads fitting the
cylinder at opposite sides of said shaft, means
for connecting said piston - heads with said
shaft, and means for connecting the two cyl-
Iinder-sections, substantially as described.

3. A fluid-motor comprising a cylinder-cas-
ing composed of two sections, the abutting
end portions of the sections being provided
externally with projections or flange-like por-
tions, bushings seated in grooves formed in
the abutting ends of said cylinder - sections,
boltsorscrews extending through said projee-
tions or flange-like portions and serving to

hold the two sections together and to clamp

the bushings in place, a crank-shaft jour-
naled in said bushings, the cylinder-casing
having expansion-chambers arranged at op-
posite sides of said shaft, and reciprocating
piston mechanism for communicating motion
to sald shatt, substantially as described.

4. A fluid-motor comprising a cylinder-cas-
ing, a crank-shaft extending transversely

through said casing, a hollow piston cast or |

made in one piece and having heads or ends
reciprocating in unison at opposwe sides of

said shaft, and a pitman inclosed within said |

piston and connecting one end of the latter

|

882,676

A |

with the crank on said shaft, substantially as
described.
3. A fluid-motor comprising a cylinder-cas-

ing wmposed of relatively long and short sec- 355

tions, a crank-shaft extendmg transversely
th1ouwh the casing at the junction of said
sections, a plston having relatively long and
short heads or end portions inclosed respec-
tively within the relatively long and short
cylinder-sections, and a pitman connecting
the long end portion of the piston with the
crank on said shaft, the end of the shortend

| portion of the piston reciprocating close to

the shaft, and the length of the long head or
end portion of the piston, as well as the long
cylinder-section, depending practically upon
the length of the said pitman, substantially
as described.

5. Aflaid-motor comprising a eylinder-cas-
ing, a piston inclosed therein, and provided
with opposite ends or heads, a crank-shaft ex-
tending transversely through the cylinderand
piston at a point much nearer one end than
the other, 50 as to permit one end of the pis-

| ton to reciprocate close to the shaft, and a

pitman for connecting the other end of the
piston with the erank on said shaft, the po-
sition of the latter relatively to the opposite
ends of the cylinder and piston being deter-
mined substantially by the length of the said
pitman, substantially as described.

7. A fluid-motor comprising a suitable cyl-
inder, a crank-shaft extending transversely
through the eylinder, a hollow piston cast or
made in one piece and having relatively long
and short portions fitting the c¢ylinder at op-
posite sides of the shaft, the shaft extending
through slots in the piston, the end of the
short portion of the piston reciprocating close
to the shaft, and a pitman connecting the
long end of the piston with the crank on said
Sha,ft the difference 1n the length of the two
portmns of the piston dependmﬂ‘ practically
upon the length of the said pitman, substan-
tially as described.

Signed by me at Chicago, Illinois, this 17th
day of October, 1900.

WILLIAM E. EWATLD.

Witnesses:
ARTHUR K. DURAND,
(CITARLES (5. MASON,
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