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To all whom it may concern: ,
Be it known that T, NosLe T. Crotmers,
n citizen of the UTnited States, residing at

CBicago, in the county of Cook and State

of Ihuois, have invented certain new and
usetul Improvements in Internal - Combus-
tion Engines, of which the following is a
specification. '

This inventien relutes to internal combus-
tion engines of the two-cycle type in which
the working-evlinder is 'in communication
with an axally alined pump-chamber, in
which latter operates a plunger which 1s a
part of the engine piston.

it is the object of the invention to provide
an engine of the kind stated embodying cer-
tain novel features of construction to be
hereinafter described and claimed, includ-
ing an improved eylinder structure and
weans for lubricating the moving parts of
the engine,

In ordey that the invention may be better
understood, relerence is had to the accom-
panying drawing forming a part of this
specification in which—

Figure 1 is a central vertieal section of
the engine. TFig. 2 is a similar view showing
the parts in another position. Fig. 3 is a
eross section on the line 3—3 of Fig. 1.

Referving specifically to the drawing, 5

)
netes the working eylinder of the engine,
wing near its crank end an exhaust port 6.
On the other end of the cylinder is mounted
a eyvlinder 7 the interior of which forms a
pump and lnbricant chamber. The two eyl-
inders ave in axial alinement and are fas-
2ied together iu any suitable manner; or
ey nay he cast in one piece,
The diameter of the eylinder.7 is greater
than that of the evlinder 5, and the former
is elozed at its onter énd by a head 8, its
ather end heing open.  The head 8 has a hol-
low, central, evlindrical extension -9 which
i stationary and extends into the interior
of the evlinder 7 and has its outer surface
giooved to receivd packing rings 10. The
external diameter of the extension 9 is the
sime as the diameter of the bore of the cyl-
inder 8. '
fn the eylinder 3 works a piston 11, the
rod of which is indieated at 12, The rear
e of the pision has a hollow evlindrical
tension 13 which passes into the interior
viinder 7 in sliding contact with the
surface of the extension 9. The pis-
is provided with packing rings 14.
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The piston extension 13 is formed inter-
mediate its ends with a head 15 which serves
as a phimger, said head working in the
space hetween the extengion 9 and the wall
ot the cylinder 7, said space, between the
plunger and the head 8 serving as a lubri-
cant chamber, and the space on the. other
side of the plunger being the pump-chamber
in which the eombustible mixture is com-
pressed, said mixture entering the pump
chamber through an inlet 16 containing a
check-valve 162 :

In the piston extension 13 on one side of,
and adjacent to the plunger 15, is a port 17,
and on the other side of the plunger, said ex-
tensior. has ports 18. In the head 8 are vent
ports 19.

The inner end of the extension 9 is closed
by a head 20 which is opposite the rear end
of the piston 11 and carries an igniter 21,
which later extends into the space within

the piston extension 13 to the rear of the-

piston 11, and in the latter is a port 22 which
extends from its rear end and opens through
one side.

The engine operates as follows: On the
inward stroke of the piston 11 and the plun-
ger 15 a charge of fuel is drawn into the
pump-chamber, and said charge is com-
sressed on the outward stroke of the plun-
ger and the piston. At the end of the out-
ward stroke, the port 17 passes the inner end
of the extension 9 and thus places the pump-
chiamber in communieation with the space to
the rear of the piston 11, said space being
the explosion chamber. This charge there-
fore passes into the explosion-chamber at
the end of the outward stroke of the piston
and the plunger, and said charge is recom-
pressed on the inward stroke, and ignited at
the proper time. The piston now makes an-
other outward stroke, this heing the explo-
sion xtroke, and at the end thereof, the port
22 comes opposite the port 6, whercupon the
spent gases are exhansted.  On the explosion
stroke another charge is being compressed
in the pump-chamber, and said charge
passes into the explosion chamber at the end
of said stroke as already described. It will
therefore be evident that the engine malkes a
power stroke for every revolution of the
shaft. The lubricant-chamber behind the
plunger 15 keeps the purts perfectly lubri-

- cated, the lubricant following through the

ports 18 to the surface of the extension 9.
By the structure herein described an effi-
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cient two-cyele internal-combustion engine
is had, and also one which is devoid of com-

plicated parts to get out of order. Inas-

muich as the extension 9 is hollow, the pump-
chamber will not become overheated.

The preferred embodiment of the inven-
tion has been shown, but it will be evident
that various changes in the structural details
n

may he made without a departure {from the
spirit and seepe of the invention.

A ciann:

Tn an internal-combustion engine, a work-
ing evlinderhaving an exhaust port,a pump-
eviinder in gxial alinement with the worl-
and having a fuel inlet, a plun-
in the pump-cylinder, the space
of the plunger being a lubricant
logure for the outer end of the

mg-cyviinder
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pump-cylinder, said closure having a eylin-
drizal extension into the bore of the pump-
cylinder, the diameter of said bore being
greater than the bore of the working-cylin-
der, a piston in the working-cylinder, said
piston having a hollow cylindrical extension
into the pump-cylinder and fitting around

the aforesaid closure extension, said cylin-

drical extension carrying the atoresaid plun-
ger, and having a port which passes the
closure extension at the end of the outward
stroke of the piston and the plunger.
In testimony whereof I aflix my siguature
in presence of two witnesses. )
NOBLE E. CROTHERS.
Witnesses:
Fraxw CROTHERS,
1. G. BarcHELoR.

Copies of this patent may be obtained for five cents each, by addressing the “Cox

ioner of Patents,

Washington, D. €.
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