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To all whom it may concern:

Be 1t known that I, Camarres W. Bexnx, a
citizen of the United States, residing at Has-
kins, in the county of Wood and State of Ohio,
have invented a new and useful Engine, of
which the following is a spemf_.catlon |
- This invention lelates to certain improve-

~ments In engines, and 1s adapted particularly
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for use in connection with gas-engines, where
the heat developed during the 0pem1310n of the
engine 1s such as to add considerably to the
friction between the periphery of the piston

‘and the inner wall of the cylinder.

The principal object of the invention is to
so construct and arrange the piston and its
connections as to relieve the lower portion of
the inner wall of the cylinder from the weight
of the piston and to this extent reduce the
frictional contact between them.

A further object of the invention is to pro-
vide an engine in which the piston is provided
with a rod extending through both ends of

the cylinder and is supported by a pair of |

cross-heads that may be readily adjusted to
compensate for wear-and to maintain the pis-
ton in proper alinement with the cylinder, so
that, especially in the operation of trunh-pls-
tons thie cylinder will be relieved of the usual

N ‘Lteral thrust dueto the direct connec_tion with

the crank-pin.

A further object of the invention is to pro-
vide in an engine of this class a simple and
convenient means of effecting adjustment of

the cross-heads wwhout I endermo 1t necessary
to stop the engine.

A still further object of the 1nvent10n 1s to
provicde an engine of this type with means for
indicating the exact positions of the cylinder
ancd piston with respect to each other, so that
in case of wear the parts may be ad justed.

With these and other objects in view, as
will hereinafter appear more fully, the i Inven-
tion consists 1n the novel construction and ar-
rangement of parts hereinafter deseribed,
1lustrated in the accompanying drawings, and
particularly pointed out in the appended
claims,
changes in the form, proportions, size, and
minor details of the structure may be made

I'Invention thereto.

it being understood that wvarious:

without departing from the spirit or sacrific-

ing any of the advantages of the invention.
In the accompanying drawings, Figure 1 1is
a longitudinal sectional elevation of sufficient
of anengine to illustrate the application of my
Fig. 21s a'transverse sec-
tional elevation of the same on the line 292 of
Fig. 1, showing the device for indicating the
positions of the piston and its rod with re-
spect to the cylinder. Fig. 3 is a detail per-
spective view of the cross-head-adjusting de-

| vice.

Similar numerals of reference are employed
to indicate corresponding parts throughout the
several f gures of the drawings.

In engines as ordinarily constructed the_
welght ot the piston rests directly on the

lower portion of the inner wall of the cylinder,
and the wear at this point 1s much greater
than at any other pointat which the piston and
cylinder are in frictional contact. This is
particularly true of explosive-engines, where

the dry heat developed during the operation
{-of the engine and the deposit of foreign mat-

ter due to unconsumed gases will increase the
wear between the piston and cylinder. In
gas-engines of the usual type, where trunk-
pistons are commonly used, the lateral thrust
on the piston, especially during the working
and the compressionstrokes, will tend to make
the wear uneven and render it necessary to
frequently renew or repair the packing or to
rebore the cyhnder -

In carrying out the present invention the
piston is supported within the cylinderin tyie
alinement therewith, its weight being borne
by sliding cross-heads arranged at the oppo-
site ends of the cylinder and mounted on ad-
justable guides in order to permit the neces-
Sary adjustment of the parts in moving the
piston into alinement and to compensate for
wear without the necessity of stopping the en-
gine. -

In the drawings, 1 indicates the cylinder of
a gas-engine open at the crank end and pro-
vided at its opposite end with a stufling-hox
for the passage of a piston-rod 2, that isof suf-
ficient length to project fora considerable dis-
tance beyond both ends of the cylinder. On
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the piston-rod is secured a piston 3% which
may be of any ordinary construction. The

opposite ends of the piston-rod 2 are secured

to cross-heads 3 and 4, the usual couplmﬂ' con-
nection between the cross-head 4 and the

“crank-shaft of the engine being employed,

and these parts may be of the character ordi-
narily used in reciprocating steam-engines.
Each of the cross-heads rests on a oulde and
wear plate 5, that is supported by a stationar Y
plate 6, that may form a part of the frame of
the engine, and between the two plates 5 and
6 is introduced a wedge-plate 7, the upper sur-
face of the plate 6 bemo 1110111:1@{:1 so that by
longitudinal movement “of the wedoe plate 7
the upper plate 5 may rest inatrue Vertlml line.
The wedge-plate 7 carries one or more bolts
8, that extend through suitable openings
formed in the frame and are threaded for the
reception of nuts 9, that may be adjusted to
any desired extent in order to draw up on the
wedge and elevate the cross-head. Inasmuch
as the movement of the combined guide and
wear plate 5 isinatrue vertical line, the cross-
head is allowed to operate without difliculty,
even when the wear on the plate is such as to
form ridges or walls at the opposite limits of
movement of the cross-head. .

In order to indicate the positionsof the pis-

ton and rod with respectto the eylinder, there

is employed an improved indicator 10, that is
bolted to the cylinder-head and extends over
and down to a point slightly above or in con-
tact with the upper portion of the piston-rod,
but is arranged in such manner as to prevent

any perceptible wear on either the indicator

or the rod from frictional contact with each
other.

After the engine has been running for a
considerable length of time the wear on the
lower faces of the cross-heads and the upper
faces of the plates 5 will be such as to lower
the position of the rod and leave a slight
space between the indicator and the rod.
This immediately indicates that the friction
between the piston and the inner wall of the
cylinder is increasing, and the engineer by

762,572

turning the nuts 9 can draw up the wedge-
plates 7 and elevate the cross-heads until the
rod has assumed its proper position with re-

spect to the indicator. |
With an engine constructed in the manner

described 1t is possible to support the piston
within the cylinder without any appreciable
wear between the two, and inasmuch as all of
the wearing parts are outside the cylinder the
necessary adjustment may be accomplished
without stopping the engine.

1t will of course be understood that the in-
vention, while described as principally intend-
ed for use 1n connection with gas-engines, may
be also employed in connection with engines
using any fluid medium for power purposes.

Ha,vmo‘ thus deseribed the mvenmon what
18 clfumed 15—

1. Inengine construction, a cylinder, a pis-
ton, a piston-rod secured to the piston and pro-
jecting bevond both ends of the eylinder, cross-
heads secured to the opposite ends of the pis-
ton-rod, wear-plates forming continuous sup-
ports for the whole stroke of the cross-heads,

stationary supports arranged below the wear-
plates and provided with inclined upper sur- -

faces, wedge-plates interposed between the
supports and the lower surfaces of the wear-
plates and extending for approximately
length of the stroke, means arranged at the
ends of the wedge-plates for effecting longi-
tudinal adjustment thereof, substantially as
specified.

2. Inengine construction, a cylinder, a pis-
ton, a piston-rod projecting from both ends of
the cylinder, cross-heads secured to the rod,
adjustable wear-plates on which said cross-
heads are supported, and an indicator carried
by the head of the cylinder and arranged a.d-
jacent to the piston-rod.

In testimony that I claim the foregoing as
my own | have hereto athixed my Slﬂ'natmem
the presence of two witnesses.

CHARLES W. BENN.

Witnesses:
KarrL Browne,

H. F. Twining.
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