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To all whom it may concern:
Be it known that I, Wirrram I. WHEELER,

' a citizen of the United States; residing at
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Scottville, in the county of Macoupin and
State of Illinois, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is a
specification, reference being had to the ac-
companying drawings.

This invention comprehends certain new
and useful improvements in internal com-
bustion engines of the reciprocating piston
type, and the invention has for its primary
object a simple construction of engine of
this character which embodies a sleeve moy-
able within the working cylinder and a pis-
ton movable within the sleeve in the same di-
rection as the sleeve but at a higher rate of
speed, whereby a maximumn degree of com-
pression is secured and also a relatively long
stroke of the piston without proportion-
ately increasing the length of the working
cylinder.

The invention also has for its object a
simple, durable and efficient construction of
internal combustion engine, particularly de-
signed for use in automobiles or similar ve-
hicles, or motor boats and similar wvessels,
the parts being so arranged, as will be
hereinafter more fully referred to, that space
will be economized without detracting from
the efficiency of the engine. And the in-
vention also aims to generally improve this
class of devices and to render them more use-
ful and commercially desirable.

With these and other objects in view as
will more fully appear as the description
proceeds, the invention consists in- certain
constructions, arrangements and combina-
tions of the parts that I shall hereinafter
fully describe and eclaim.

For a full understanding of the inven-
tion, reference is to be had to the follow-
ing description and accompanying drawing,
in which:—

Figure 1 is a longitudinal sectional view
of an engine embodying the improvements
of my present invention, the design of engine
shown being selected for the purposes of
illustration only. Fig. 2 is'a detail perspec-
tive view of the drive or crank shaft of the
engine; and Fig. 8 is a detail sectional side
elevation of the sliding sleeve of the appa-
ratus.

Corresponding and like parts are referred

to in the following description and desig-
nated in the accompanying drawing by like
reference characters.

Referring to the drawing, wherein is
illustrated just so much of an internal com-

bustion engine as is necessary for a clear

understanding of my invention, 1 desig-
nates the working cylinder of the engine
which in the present instance is shown as
vertically disposed, 2 designates the com-
pression chamber of the cylinder, 3 the
charge admission valve which may be oper-
ated in any desired way and be of any de-
sired type and construction, and 4 designates
the crank case which may be secured to the
cylinder 1 in any preferred manner and
which, as will be noted by reference to Fig.
1 is of a relatively large diameter in com-
parison to the length of the cylinder, so as
to provide for the long stroke piston herein-
after specifically referred to.

Within the cylinder 1 a longitudinally re-
ciprocating sleeve 5 is mounted, said sleeve
being provided with any desired number of
packing rings 5* by which it is caused to
snugly fit-the interior wall of the cylinder
1 and being formed at its compression end
with an inwardly tapering or beveled edge
6 for a purpose hereinafter more fully set
forth. At its crank case end, the sleeve 5
1s formed with two diametrically opposed
inwardly projecting studs or pins 7 to which
connecting rods 8 are pivotally connected at
one end, said connecting rods being joined
at their opposite ends to eccentric straps 9
which are mounted for movement on later-
ally spaced eccentrics 10 that are secured
to the drive or crank shaft 11 journaled in
the crank case 4. The straps 9 may be held
in any desired way from sidewise displace-
ment.

Within the sleeve 5 is a piston 12, said pis-
ton being provided with any desired num-
ber and construction of packing rings en-
gaging the inner wall of the sleeve 5 and
being provided with a transversely extend-
ing rod 13 to which one end of the long
stroke connecting rod 14 is pivotally con-
nected. The other end of the connecting
rod or pitman 14 is mounted on a crank pin
15 which connects together the two ec-
centrics 10, as best illustrated in Fig. 2,
whereby the crank shaft 11 performs the
double function of reciprocating both the
sleeve 5 and the piston 12 in the same di-
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rection both on the aspirating and com-
pression strokes of the engine. By form-
ing the compression end of the sleeve 5 with
the inwardly tapering or inclined edge wall
6, the gases will be permitted to glide into
the adjoining end of the sleeve toward the
operative face of the piston 12, all abrupt
walls being thereby avoided.

In order to provide a proper bearing for
the sleeve 5 in 1ts movements in the working
cylinder 1, the latter is formed with an an-
nular extension or skirt 16 which extends
down into the crank case as best illustrated
in Fig. 1. This downward extension of the
cylinder 1 is formed at diametrically oppo-

site points with edge recesses 17 that are de-

signed to accommodate the long stroke con-
necting red or pitman 14 and the crank case
end of the sleeve 5 is correspondingly re-
cessed as at 18 for the same purpose. In
order to accommodate the crank case end of
the piston 12 to the limit of a desirable
stroke or movement, its edge is formed with
diametrically disposed recesses 12* in which
the studs or pins 7 of the sleeve 5 are re-
ceived, when the piston 12 and sleeve 5 have
been moved to their limits in their rearward
travel.

From the foregoing description in connec-
tion with the accompanying drawing, the
operation of my improved internal combus-
tion engine will be apparent. In the opera-
tion of the engine, when the compression
stroke is being made, it will be noted that
the sleeve 5 and piston 12 both move in the
same direction and that when the aspirating
stroke is being made, the sleeve 5 will be
moved downward to cover or close the re-
cesses 17, whereby the piston will have a
solid bearing surface at the recessed lower
edge of the cylinder 1, the effective area of
the cylinder being thereby increased to pro-
vide for the long stroke of the piston, while
at the same time, the length of the cylinder
is not increased. It will thus be seen that
by my invention I am able to secure a com-
paratively long stroke engine with a com-
paratively short working cylinder, which is
a desideratum in this art, particularly when
the engine or motor is to be used in auto-
mobile or similar work. o

It will of course be understood that my in-
vention .is not limited to.an engine of any
number of cylinders and that various
changes may be made in the construction, ar-
rangement and proportion of the parts here-
inbefore described and illustrated in the ac-
companying drawing, without departing

~ from the scope of the invention as defined in

the appended claims. It 1is also to be under-
stood that my invention is equally applicable
for use in two-cycle engines and engines of
the four-cycle type.

1,062,675

Having now fully described my invention
what T claim is:—

1..An engine of the reciprocating piston
type, including a working cylinder, an open
ended sleeve mounted to reciprocate in said
cylinder, a crank case connected to the cyl-
inder, the cylinder being formed with an
extension projecting into the crank case, a
piston mounted to reciprocate in said sleeve,
a drive shaft mounted in the crank case, an
eccentric connection between said drive shaft
and the sleeve, the drive shaft being pro-
vided with a crank, and a pitman connected
to said crank and to the piston, the extension
of the cylinder being formed with recesses
in the path of movement of sald pitman and
the adjoining end of the sleeve being formed
with corresponding recesses. '

2. An engine of the reciprocating piston
type, including a working cylinder, a crank
case connected thereto; the cylinder being
formed with an extension projecting into the
crank case, a sleeve mounted to reciprocate
in said cylinder, a piston mounted to re-
ciprocate in the sleeve, a crank shaft jour-
naled in the crank case and formed with
laterally spaced eccentrics and a crank pin
connecting the eccentrics, the sleeve being
provided at its crank case end with inwardly
projecting studs, connecting rods journaled
on said studs and provided with straps
mounted on said eccentrics, and a pitman
operatively connected to the crank pin and
to the piston, the extension of the cylinder
and the crank case end of the sleeve being
formed with corresponding openings in the
path of movement of said pitman and the
piston being formed with diametrically op-
posite edge recesses adapted to accommo-
date said studs. A '

3. An engine of the reciprocating piston
type, including a working cylinder, an open
ended sleeve mounted to reciprocate in said
cylinder, a crank case connected to the cyl-
inder, a piston mounted to reciprocate in
said sleeve, a drive shaft mounted in the
crank case, an eccentric connection between
said drive shaft and the sleeve, the drive
shaft being provided with a crank, and a
pitman connected to said crank and to the
piston, the cylinder heing formed at its
crank case end with recesses to provide clear-
ances for the pitman, and the sleeve being
arranged on the downward stroke of the pis-
ton to cover said recesses, for theé purpose
specified. - o , »

In testimony whereof I hereunto affix my
signature in the presence of two witnesses,

WILLIAM I. WHEELER. -
" Witnesses: ‘ A

E. G. WHEzLER,
0. K. BurryMAN.

Copies of this patént may be obtained for five cents each, by addressing the “ 'Commis_siéner of P.atent#.
‘Washington, D. ¢.”
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